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HE 58 F TUW o 3EE
= HE 88 & ©of o HEH
da-=x LI5S0l 4% 58 & 183 o 52E
HES Ci=g oa = o=
Ci59 =S8 = =)
S==0 =5 Y
T MEHTIE B2
BHASY 45 G5
UEEZ ~ AZTIENE=EY T
HES =EE HEE U S==m
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(FEARE &= I 28) A 50 A s JA 222 A4S o= W
E 3 B3t ALE3A T g s ptes AN &3 gto] AR, EolA Y
QAR 20| HA o} AAAELEA 2 S5HH FE&7 vv s
E 9 AAAEF F5E 31y 243
(ch9] @ wwkel)
=5 20114 20124 20134 20143 20154
ol Ak} 2,418 4,400 4172 1,006 3,700
olAre 7 8,902 0,372 2,286 3,000 6,131
1 =42 - 9 71
A4F M+ 388 249 709 229 254
o1k A 2,079 0,138 0,303 3,600 4,047
olAF ARV SAE | 23,060 31,786 27,181 33,256 23,936
a2k 21,764 30,819 19,5006 0,000 20,390
Taoeg 233,090 266,139 223,628 211,324 003,090
i 93 64 - 64 - -
=) TN T) 16,1383 8,043 9,318 3,060 7,308
PN A o) 33,044 34,6238 27,453 0,443 4,047
) A7} 752 = bYg, 029 029,402 obZ, 727 609,300 bb8,510
517 1,045,232 | 1,017,987 | 882,897 876,399 1,242,546
(F4 @ AFgFEAAA)
5. A4 #EFY JHF Ve v¥Es 99 9 83 AF AHE RS
O (71&€ A& 7}* 7€) it o= 14 7k (93 FAD 211%3 waststz] e, ks 4
o 2 23 $ 25ke] 80 mesh, 150 mesh® APEE F 2t & AL S T B UM
Az w5949 A5+ s %% 2 ARE Fa 0% olstollA F5ato] dAlie] & At
2 xS Fal AR
E 10. JAF F7E Az TA
=3 HE 33
+4 - HE — 48 — F400~100T _*‘Ei. ~ 1% HZH0-70T, 12-MAZ, $E 4% =
B4 | FO - 27 BERY, £E 13=0.5%) - ED — B - HE - F2 - SEUHES 15%)
— WEEFE 13205 — B4 — HE— £?§r
gy | TE - ASFEN) — AS = HE — ZEE97C, 0TI = 15 AZH0-T0T
a 12~24M7H 2 &%) = BY - 2 HE{EE $213=205%] — #¥ = M4 =+ FF
e | TH - AZEO) - gE - A 5 WY - 13 HEE-T0T, 12-2AT $E 4% -
T | HE oo HE(YY £F 192058 - HE - FM4 - ZH
U | #E — Bu- Y — 24(B0mezh) — AE(150mesh] — #7 — 4
FEY |4 - IE - M - SH(QT 03 - EARLEN - 7 - BM - FUEE
¢ EUEYD
O (83 7le FA) o o AR d5EFE, 2Y, 250, 294 5 odE AUk



7ol ABEo] & 34 T 7H o] o]FoA|aL glon), Agslel Aduste] AlFe]l FAIH
At i S
(AAY FAY st Q) 24 7tEAFS A, £23) st AF3 AU, F=
2 F5E B3 wFAS Axs & Jask AFe FY wet w59, w59 T,
2t w5, SEEF T 0dd AF T ThsstRRE, 7€ vtEvlEd NAAE T
Aol Therles A8, A dEgRrE 2as A
(F43 ¥4 153} dubdor AFoA Algshe #2393t 347 w9 tgs
71714 ZFAE ol &l AMErt 7hed FAH EEst gvE Fdgetr] YA e 22
A2 de] BeF A7), £, dad 2 24| wel s S adE Al kel
A F2 A e BUst AR EE B8 X, hammer mill %], A0 7] &
S o] &3l B3t TS AT
(Wet Milling & X Q14 &8 #et vwd) HA dAy 34 AA-AS AW F, wet
milling 71& &3 A4S wAl 243 uxsirt 283k e F9 ¢ AAE FeE
Egteto] gdl 283 5 Qlo], oo digk Al FAAA HAF A5 LS.

E 1L BA3XY &) 2 S0 & &7

Type

Schematic

Pin and disc mill

i=Iy

‘Wing beater Mill

Disc Beater Mill

Cutting granulator

Hammer mill

Ball mill

Roller mills

(s
L)
Knife mill Granulator e
o W
" n
Rg, 7 gM
\ P
Turho Mill i .
‘9’;

Size reduction mechanism Peripheral speed (ms™!) Typical applications

TImpact 80—-160 Starch, sugar, caffeine, legumes, yeast. potato [lakes,
milk powder. spices. urea. pigments, hard waxes

Impact and Shear 50-70 Alginates, pepper. pectin, paprika. dried vegetables

Impact and Shear 70-90 Milk powder. lactose. cereals. dried whey

Shear 4-8 Frozen coffee extract. plastic material. coarse
grinding of rye, maize, wheat. fennel. pepper, etc.

Impact and Shear 5-18 Fish mecal, pectin, dry fruits and vegetables

Impact 40-50 Sugar, tapioca. dry vegetables, extracted bones, dried
mills. spices. etc.

Impact and Shear — Food colors

Compression and shear 1-8 Sugar cane. wheat, chocolate refining, etc.

Cutting 5-20 Cutting and disintegrating tea leaves, cheese.
asparagus. leaf, . and root-based drugs. resin
blocks. rubber bales

Impact. shearing and 80120 CGirinding and pulverizing or fiberizing and

Cutting disintegrating oil seeds. fat. nuts, milk powder.
flax meal. corn. cacao beans. salt. paper. organic

and inorganic pigments

(%41 Food Sci. Nutr. 2012. 52:781-794)
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O (A% BEY 22 I UMW) FF FHS LR AT NS 99 FAAHoR
A55E, §FE, ALFE, FEHY, B2 ol Us BFH /% shed A%
wEY AHS T4 /1€ oo g Fga gwel WS AU Fejel,

£ 12. 949 B8 2 FHE B

pluel 5 T 9 W 8
oz QY 4E E= =5
== o4 ¥elg 54 E& 32
Ciel SEW 22 72
40| Ao £2 BFel
ey | Ul BS 2o HEoe
i 408 HolE 72

= BSUYHSEA

~

A RAEY A F5E AT B
gom Aw-Bs) Aol Hgste &
M FESAL FA BN RARGIHDER A
kAl 2 AE Bl Ago Aga F gl Walo] sl
A1 AG 4 7Hel dlEa Qi A4, Qasel thEw Q14
24.8%, &7 4.6%, el 53%=Z ®et E7ludt do) WA B
Seld glovl, 53 PR F 94354t Re Aol Bol sl Aoy 189 o]
gt AoE geld 9

o
= .
AA7MA = A4te] F84E A3 2 =AW=

oL

rlr
pay
o
fr
ne
na
2
posd
o

: d5 A3WYe BY AT F2
A4 e AAxAtols AF2 FAH] ARy AFRA RF ATE okF7}
Ae vE g 449,



F 13, 94 FAdE A xAolE 3, #EIAFTH JIeB IS

gl 2ibE E oj=akg | =3 b2 H+3:71 | &7 el
Rh1 0.22 = o 1.73 1.71 1.64 1.08
Rg2 1.04 1.31 2.51 2.41 1.64 0.56 1.06

=l Rgl 5.29 242 2,72 16.48 7.15 1.54 3.52

% Re 23.99 42.92 132.23 22.73 11.26 262 7.42

2 Rd 14.16 11.73 13.49 16.37 9.93 0.86 283

(Ginsenoside)
(mafg. drybasis)  Re 0.99 2.23 3.84 0.82 0.17 = 2.44

Rb3 2.18 0.94 1.43 0.50 0.12 = 1.39
Total | 52.36 68.71 168.89 68.26 35.58 7.85 35.08

F 1) RE e 09 S AR E DL BEEAE A
2) EX A2 =Y AAE at p00l F5)

O $l9F Zo] Aol fFE&AREoZ Lzl A Atol= GO A
s

b o\ T

g B5) AA7F arteleg FEE 9dd AR 4 mg § v 9714 s 5 3

Zhel w7} wH i glomw oEfF SH7E ofygo] glo] A =7, duj oA ol
Ba A ol Ak o] A AIA ol A o] Aol 7hs g

O oJd <lite] =2 Ag&A AE<2 Ginsenoside Rgl, Re, Rd, Rg2 59 3stzo] ¥laln

= Yot o] t}

=
% dilo] QAT oAy Fo BAZ CODEX 59 AEOR S%o] 6 e o2
B APHAdAE oE Bea] 97 A4 dolHE Fu, A4 g A8
71z wlelel o] Ent o] FolAef 3t

N

lo
1>

7. 9824 GAP 5 & codex 71F ¥ 8

O (234 (dx =71 23 &85 A% #d 7|F FA) d4g 710 codex 7]+=rt
ArEel 2de], 4t 43 &71 s EE&=S ST fal BE 7IE)b) vk Al
AFTAAAE A B A4S dEE AFEFA WE VIES AAsta e, (it

S OE AF T olEo] FRHHA otHg Aor WE Q4] Yoy &F7] e Fo



HE - 7E7IE
i

(1} Q1% BHSE AE A 04 - YWY BHSs RIEH0 ANISR S0} B
2] 84 B4 - BMURIBMMEY 80 mglo NESE T, BMMEU 70 moleR JIESE B )
0.15% Ol4 E= 2 T olde U EE F4 T2 Ol BRSO} B

3mg/kg Ol &t
(180mglkg O|SHRATO0lE T 0|99 T HEH SECH)
21 mLS 100 olst

g
. CIEol M Esie 3 olsig EEE7 AfcdoiMqs oilE

T ELLUE )
oruEaT 0.fg/kg Ofst{Ora Bhao @A)
TEFSA ST 0-1ghkg M ERISA S EBHDEM)
8l MEuy
1] gleh- BEE - A4 60mLE EREMIf @3 fHEE ZE5H 228 A, Ny - FHdE MHE
o l‘H »\I'.:‘I"L

A YA 2.4 HYS0 TE AHT

YHAEY 71 EBS

i LA T AHE
(4) F5 - Ao, YA 7 FI2NE T NEE
(5) AZ4 : Mo, LAY 3 DUENEE 351 YBMT40 TR AEY
() BB : Ao YA 3 UYEANY 37 GEIT0f TF NHE
TEE A YNEY 21 SF=0 O NEE
S50, HEAUSUEH, 2016.09.30

O Wt A3 =7 5 AAFEE 83 247 ALE YA HAE L JF5dd
gk kA A (safety) R E 93 GAPQUAF 52 codex 7]+ vl#do] HQ3
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B Systematic co-op

ZHe v aMEY

Xt olmtetiyet |

CHA UNIVERSITY
e

+ HEAY B OAARYE B8 HHA /R XS0 BAY £R AZ7E A

Jpzamoe Pume @) G oy @ Xt

S Y LT CHA UMIVERSITY

#5 CODEX #3 © o pEw ANE ERE BEAE Y
Wrse oMSend 8 . Smis 3 SEAS s

A0 3 HE S0

"7 Health Balance &% KxriRaLway

2H[T UE BHS X8 0T B4y - 49 E8HE gl e
2y a4 e 7z 35S Au HiEHE 75 - SEAE didEiy S

B o BuS A piotscale 20 75 - B8HE du




1. A7HE AZ714F 423 J7HE 3¢ A T8 2 AF=EA

7} g3 je

O HAIEH @ vElF= ofrJo} A7}7]54% vreks](Vitafoods Asia 2018)
O 7] ZF:2018. 09. 11 ~ 2018. 09. 12/ 24zt

O AL -

e 3d7F N

o A FH
- Nutraceuticals : 7154 2% 9%
- Functional Food : 7|54 2%
- Dietary Supplements : 77X Z2] 3%
~ Nutri Cosmetics @ &% 7|54 95
- Pharmaceutical : 9] ¢f% 9%
- Natural & Herbal : A1 & 3|2 9=

O # 4 @ Sands Expo & Convention Centrer at Marina Bay Sands
O AAFFE @ 5000sgm
O FH7FdA © 2070 = 17047 QA 7}

O ® & A 5670 56808 &5

H

O HAFE
- Nutraceutical ingredients and raw materials (7]%5424% A& 2 A5)
- Dietary supplements (74X Z2]3%)
- Functional food and drink (7154 2%3 28)



- Pharmaceutical ingredients (#]2F A] %)

- Nutricosmetics (9% 3HF)

- Health food (17 213%)

- Natural and herbal medicines (A}¢13} 3h o] oF3%)
- Pharmaceuticals (#]2F)

- Package (2%)

- Animal nutrition (5% 4<%)

O ANAY : xWAx AYREATE AT 29 (o3 AT, FEHE A7)

e

U AAFE 74
O Vitafoods Asiai= oFA|ololl A MAHE = AAIE] FAAME 71 FEoH & Am
AA e} AA FEO FEIF AR Q3L HAREOF I 2EE ol Ak 31
[e3]
)=

A4, &8, FEIY S AN BAY, AN NSHES AFHE

a2 8. 2018 A7HE HBFEEclAol ARISAE 4iFs) AR TA4

O Sands Expo & Convention Centrer at Marina Bay Sands Halll ~ 59| ]E = el ZoA=
20709 =m7bREe]l A Fofste] AAES 7S AR Y 2905 S e 5o 17t
ol &FEF e AW ~= Hall 39 54 vk= "’J"ﬂ AAHH). Visitor % vlo]o] 7}
s 55 F AT wo] Mo Iy A7t Ay s~ FEe 9o}

= =1 < AR

n]o



W 2 Xl HESE D20 zone (3x4= 12 m?)

ma.&-c.wmnmﬁﬁmh Sands, Srgapore | m mﬁa
T . ﬂﬂumu--..a?ﬁ“"

‘ﬂil&lllllmuum
-“- BURIGEEERE

I!Illlﬁ IIII“‘
-."-

P L

i:l

i

|
E
a

29 9. vEtEEopA o} uheka g AawA~ AAB A

o AN 4% 2 v"dA E@%

& wpolof WS ARl EHlske] 29 3t 537] GAIE] mio]o] mY S &St

oo ol
o
Y
N
ot
N

wajol Aol 107), Amu Ao} 87, WEY 3, W=, Belw 37 o] m)
A%, 55 59 AAVSAE AF A ML APP 28 o9t o] AL

% 15. A4 2 AR 4F BE violo] vy AA 5FF

_ AA
7 3 Q
No| A =7} ALY =3 o] A gox -8
Edward
1 la Chinal %% At s AR 84 /s Ma/Senior OEM A|ZAF , A5AL ¥4 /]
mway China| % %Zﬂ'ﬁ‘ WWW.AmWay.com.cn| g i AE AobA 2]
Supervisor
Skinus Loc Co vl QE 2~ AE A4 . Pichai -
2 1td Bl = e AP ) S www.skinusloc.comjye o - o ZHEO] Qb AT ARE ARE
3 |Koueki Trading| c5F 45 4 Steven Huang|$Wit 9 55 7FsA (&)
T4 /A xﬂ“ FE -
o) Y| A [O1E Ao AT SAE A=
4| Natura o}ﬂ ]m oﬂg_] /} oA 15 = f _Xj] “qlwwwanatura—lab.com|  Nana  |Q1%=U|A]o} & Al OEM
G E Az 2 FE 4
Brand's |, Branded Ingredient == S{[www.brandsworld.co LololE Al 5= X e
JHEE
5 Suntory | ° i % m.sg Tan Zhen Wel A7rE=2 | YA ots )




Lonza Anakkapan @2~ E 2~ #S 7k A2A)
2N <A
6 Thailand Efj = Al A2 www.lonza.com Danjarern I ez
PT Sukses | David = w
. A =] A gy . A~ A7 491 T —
7 Abadi oﬂ | Ak, A7715 A% Al Z|www.saf—indo.com| Hardyanto | "7 0" R ]—oo_o
) I : oI dE /AR 95
Farmindo Kurnia
Sundyota ol oo b1 A o www.sundyotanuman David o m -
8 . A% Q857 , A7ISAF e ) Hardyanto| <95 % <kAF Aot
Numandis dis.com Kurni
urnia
Num Num | _ www.numnummanila. Maricor San|tHO]AE AlE | Fakt A&
) v o B A ’
I Manila de MLM % At com Pedro Aok oA
Nat H=r 2747155455 1 91 3141/
e ] .cosmic—3c.co = AT | s e
10| 3C Group | BA% | AZ7)152E AL sa [P0 ml Song%pfinpms E}j]ojé A= E%];HEEEE
Zpis}t AE 2 A5 AR 8%
Smart
Ingredients N Sl e = www.smart—ingrediePham Hong| &~ 5 2 QARE Aok
11 Hﬂ_‘u 'd—u— T o DJ/K]— 1 o =) o] AF
Company nts.com.vn Viet 834 (14, "oloE )
Limited
i SIR=RE| PN _ . .
12 PTG(;,ii;ndo e o}ﬂ ] F-A 3 AL www.cekindo.com| Chintia A FAE Ak
i i | 2mle A~ A =3 Qg
13|Toyoshinyaku| ¥+ |4 OEM, ODM A% 3]A} Www.toyo§h1nyaku.c Takatoshi B2~ N 7Fe¥
0.]p Ogami Zﬂ?‘
1 Hﬁzﬁf}fe T | SEE 5, B3 3 AF www.herbridge.com| Joy Sun |[Al9f AFE A7 /AIQE AA
PT Sinergi o o ar w a1 _
NEM A SPE , A7154% , 95 . : . -
15| Multi o}ﬂ IS °, ]EO R www.ptsml.id |Yulia Rosaline QHA)|E Ak oA
Lestarindo e
16| Cocomas 7tze Palm Ker%eLOﬂ: Coconut Oillwww.cocomas.com. Judy Chia KL NFAE 22
A 3|AL sg
_ ; 771521 At AR 7F=A]
17| Alvogen [A7FEE[C=A #|2ks|A} / ofx|o} A AHwww.alvogen.com L1an§i§14eng #ls _'Eﬁg K 7k
=
18 AR e | gy ggm g gy |VWWAMEOANCAS] oy [ A1E 2 /Al o)
Botanicals com
19| Truehealthy| <% A37152%F & www.truhealthy.com| Anil Jain | Tho]o]E AFE Ao &.F
20 Bioteli}?rilogy == (A 5AE AlZR ) 98 2% www kebiotech.com| Lu Ma oA 8 FH 8
Phenon
21|International| &3 277154 E 74 www.hkphenom.com| Iris Lo |T}o]olE AF Ao &3
Limited
Pak Vit
22 Imgzzi‘;nal z3 2o 5] A} Mic Loh AE Ao 24
Company
SIR=REIPN - . _
23 Pl Gara R g5 g s A Agus Halim| A% A%k 2.3
Suanol |4 _, < ol 3] A Steven Tan = ool o
24 Enterprises g7hE= oAt Shu Wei AFE AE 2%
25Pharmeve Pvt|37] 28 A oF | AZ}7]5 4% A2 |www.pharmevo.biz [Lj?llﬁbKi?rf{F%] AZE AE / Ak 8.4
26|Phileurochin| Bal¥ | AR/ 54 E | gg fx [ VWWphleurochincolg o pobles| tholol E A% Aot 2.3

m




PT Dimarco |9 = U]A] .| Gunadi - »
27 Mitra Utamal o} o= T F% www.gogomall.co.id Pulrlrrll:rr;a QA AE At 8.4
TATA
28| Distribution [%&] Ao} 9 % FE Edy Yeo It 31X}/ & 7FsA HE
Group
EON H} ok A T}7]:=AlE el vl S E dl Z=o]
99| Pharmaceuticall - =otdl| Ak, A7 A%F ,  |[www.eongroup.net.b Ehtesham o vdE f&5 2 ¢
s Limited Al I ato] 25 d Amin 7Fsd HE
Genecare SDN } Ehtesham (3¢ 2= 78 2 5%
30 BHD kg A o} ol B A} www.nextx.global Amin Aoy AE
Behn Meyer - " . " ]
31 Ingredients A7 E A= 3JA} www.behnmeyer.com| Evy Kwa A5 #HA
L tololE 9 Q4 AlE A /
ofF AZVSAE Az 2 R
- Labiisries arexjo 1T 93 li;? A% R nova.com.my| NL Phang [T 9= 24715541% 314}
e SEV4 7t 1
AJH Heng Zhi Al = SgE TF
33|Cosmeceuticalld 71X = T 3| A} www.ajhco.com.sg %rtllgeng ! A= e A AL
S At A HE
34| Inner Pur A7}E= o3 A} www.inno—so.com| Rebecca |F% / 4 (Al FAF )
Biofact Life Lynn Tan Zi| 1ol Ak, i A 3
35 g A oA 52 E A% 2§55 www.biofactlife.com| > . / EEAo} A% TheFsk MLM
Snd Lin ) So] ==
A | =
ol = 3 :
36 PT LAP.I o] =] A A o¥8) A} www.lapilaboratories. Martha Dewi| o]l & A% Aot 2.3
Lobaroatories|  ©} com
Ol = YA " b= - Thomas Ricky|14F 98 2 7]} Al =
37 TDP o A5 F& A www.pttdp.com Harsono Aot 2.7
38|Caruso Health| = AR 75 3A} .carrnus;lilealth.co Fiona oAt A= At 2
39 LHC A 7VEE|ZEA AT 3|A} ofrlo A AHwww.lesaffre.com|Jung Wo Ram| Al9F 985 A1 ZA}
: i AlTF A= 24 ojo|E
go| Caring ool mrg Aoty epm oy |WWW.caringpharmacy) o, (AT Lxﬂf C /OEE el
Pharmacy .com.my AE Aok 2
drlo}, QEyAe} | Al
41|Apex Biocare|Z#|AloHA 471524 % A Z 2 H%| www.apexbio.my |Angel Low|, HEd XA} B/ tjo]o|E
AE =L QA AF A 23
www.touristoutlets.co S AR T 2
42 |Tourist Outlet|d 7|22 F9 9 55 ’ ““|Antricia Hsu[3]A} )/ x|k BAl= A
m ‘
AZ Aok 8 F
43 Golden. San e ol 3 A} www.goldensandcor|Le Thi Kim A AE AoF 2%
Trading p.com.vn Khanh
44|Spoon Health|=H&] A o} o 3| A} s “'Spogqnhea“h'co Hendry Chezh| tho]o] & 23 A|oF 9.7
45| MiniMED |2 Alo} 33134} WWW'mﬁryned'Com‘ Wei Yee Aty PE
46| Nutri Pax | HHIEW ok T §% Do Van Min[Al7F A% A4 /ASE oA
47 Mafaoggrient A7VEE 431 3 A} www.focusms.sg |Maureen Gan AITFARY] A E
48 Keni;ithTE ANE=Z AHF71 FE3AF www.kenda.net | Lynn NG ATFANY AE
49 ChenGuang =3 AR A E A% www.hdchenguang.c Anna Wang BEES
Biotech Group om




= A WAl gl
50| Homewell Aol AR SAE o= Ten Lich Wei A Al &4, 0 Al
Bioscience B 44
51 Heal.th 5= A8 SE I} WWW.healthlngredlentSmit Javerl 5% 98 % A}
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13 B 222 96,206 03,636 80,370 108,279 94,204 23,003 97,727

)

[Base: Random T H| SEAH n=470), Unit: 36/ B 2 &)

r

FF aAE AL TF JE adEE duHE g e dE e
#H= ezl Ad B g o Hojxa, IAAFE A dnkreze 239
do] g Ao= Ay

23 ARAAE BA=E 7Y o] f 2A}

sHed YO/ W &K S P8 Al KBF
#HAL¥ i fod o e )
(34) (354) 140) =2 Urat- 243 @;
Q_J'F—“._ 529 H 91 I 7.5 o irat. e
HEE I 235 3.0 40.0 ———— =
AT E 206 4.4 275 S EEECHY| mg%_rl Sy
EHEE 2 118 25 10.0 FOH2HE T
4= I 141 234 B 175 Flemo| ﬁml 53 222
ZHHAN FHEAHE 294 17.6 7.5
DI EE0, sngHHEED 118 3.8 25 EZ A\ ZIEL I 92214
LTS AH AR = 88 5.2 75
SRS O M 112 - s s el zeaz] s 22
=2 OIAEEr 324 13.7 30.0
EEZ FHA SIS M EHE 147 23.4 27.5 EHOR{T 2 HIE . 105 186
ST 352 I 136 N 375 oA |2 M2 TE
HIVES 176 343 250 M I $1-154
ﬁﬁiﬂﬁfﬂﬁéﬁ?tﬂﬁf 17.6 14.3 5.0 7ol 2E HE I TR
g 0 S 88 113 75
SHAC O SN 235 I o N s —'?'—5*%' 17 125
EHEL I MBVIELAHD HE ss8 35.4 15.0 1~3= %
HEZ 2801220 28 88 223 75 Z2EUF I 3.2 100 B122|
ASHOE YHEIHEHE 29 266 200

[Base: Random EEHEW £ 2 ZRIAL Unic %]




4, AAEZT Z&3F AUAAF 4xE 2 HAU =4

=o]7] &l A QAMNAE A A D

=
A= AR e] A3 s fs) gAde Adeds

E HERGV SHOT

o AT

fal:1-

24 CIApQl AJQH 3t CIXrQl A2

{

- T Energy Shot
E] fras—p—————

IoGg)

48 TIxtol Al 5t C|xpol A|%t 6t CIxol A|%t

a9 19, 94 AdUAER I g hE

M
9
o
rir
=

L
Y
il
lo
Jim
oX.
o
9,
=
e
il
=21
=
=)
)
ol
g
H
rr
w
&}
=il
lo
ri
(o
W,
Sy
St
)



No. MEF AHLE
[FAHTZRE G1004, G1009, G0213] CHHZ Alo|2E |, O|HjZ FYHEIA, O|UZES
ME HIERRIH|, Mojaw == ofl8 FE, AojlagesAE doig MEESE N
1 05 Q) SUEZH, Mo|EENE ALTISME o528 FTLMEY, 928 Mo|gdA|, 9
28 &k ojorg cE K|, oA S Mo|2EH, SSHELAA, ASLEH, Z2E5ESH,
itz AEEEH, EAH0|EEH
[SAMERE GO503, GO504] M2t 2, THYoiS 8, WUFA Ol JUS 2, MUFAE
5 - gt FEIEESE S8 4 B HEMUSE Y E2H0|E, HEEE2E e
A28 HYIZH 38 HEI=E HHLEE, 00|AEHER, HHASE, Ml =
= M 71228, HEFS

O EE] Aele] gloja] MAPES AW S w), “RECHARGE™S Eehs 2i7Mt 7

No. HEF A8 SEZHZE(EEY) 2| HE
RECHARGE 40-0802972 o S EACSGI004 9H2H|
1 03 2lx x| o2 THA| T
(2009.10.08.) IS
RECHARGING 40-0802973 i SANZICGI004 S|
2 03 of 2 HA| =
2lxt & (2009.10.08.) B T
. ' o = G =3
3 . OHUI Cell Recharging (No.1) 40-0879331 x| A FAZZEGT004 22|
{2011.09.05) =
Ad — ST
4 32 \ Mngf 40-0924605 st S A G0503 ,
@) e (2012.06.25) GO504 2E0f 5=

O 05679 74%, otx#el “RECHARGE, RECHARGING” 3} A A &A7}¢] “Recharging” o] X3

H Au7t #EES 59 “RECHAR-GINS” 4] F&o] 7Hs3hs &9l

O 7lsh gol AESF At wR Ao 7k ozl EAGT YOM(HAFHIES] FAl
9/ws A9E 54 B4 449 SR B, D AEEee, DAREUtE Aay
E9 FAD)

O 057 % 327 EF 5355 7FeAs g 243 0679 540 4xE Ed3ds o 5

d= J)
E7Fs/d0] Eo} old BHA 53 4173
=4
No AXAHHE T B =
=9 =d<d =4S
RECHA-GINS <14ty A B }
1 B A< w2 A~ _ _
1 =23 fzol 35 Tk e R 2018.11 30—2018—-0053443
] AFof L] X
2 RECI?:AaGINASLwE i g LRt s 2018.11.16 40-2018-0159309
=9 FRE3




5. TTAYALE WY P2GS BF FH E AP

7h oE3 je
(g

¢ o
AaVa
HALAL TRADE
EXPO KOREA 2019 |
A58 A GA AT 2o} 2019 o : e
2019.08. 1 -3® o W
COEX AN U A FE Q2019

O 3™ : 2019 TEAI 2 120}
O 7] 7k 2019. 08. 01 ~ 2019. 08. 03/ 343}

O rphe :
e 5W7F 71X
o A &
- Functional Food : 7154 2%
- Dietary Supplements @ A7 X 223

A =
- Nutri Cosmetics : 3H43% 7154 95
- AEHAVE, DR ok,
A

- Ao, WS
=
[}

_ 6—1-%1—0

O Z7FAA : 2070= 250047) A 7t

O & A o 3uy
O MY 1 AW~ FPRAATL AT 29 (o] F ATY, Drrkel A7)



| Exhibitors | | 28 | | &2 |

1 09 60 Company 93 51 Company 9 Company
booths booths

United States of Amenca
%
p

| 220 H 5 |

Halal Food

Halal Lifestyle

— Bl
ﬂ rﬁ Halal Certification

B 1st Day
W Znd Day Etc

3rd Day

DAY LEE 5K FFAA ARSI E AAE FAAE FRUI) B ARH F2e
Mt wWRaE AFR oheh Ak BPE WY, 08, $RIY 59 ¥

= 5}
T



Roee
M124 [ w123 i
T pi24 | p123 Ni24 [ N123 =
i
Mi21
HOEET P21 N122 | N121
[l ] i
P17 N117 M118 [M117 B
p11g nitg| T
R108 Q116 [ Q115 P115 N115 M116 | M115
Q114 | Q113 P14 | P113 N118 | N118 M114 |Mi13 o
R107
R106 B
R105 P110 | P109 N110 | N109 M110 | M109
Q107
P107 s 107
F‘.us N107 ﬁwa Wity
SHEUFERE
R107
P104 | P103 w10l [ N103 Mi04 | M103 =
R102 o101 2
p102 | P101 N1 O — M102 [ M101
KMF
=0
R

a9 20. 2019 ¥EAE A= Aol W A2WAX AAH AR

+
P

Al A%

A7pEE 170, Dol Ao}l 37, AL Ao} 171, E}e)
olgo} o] AT

R uHAA E

k270, dink 17 Qo = A 7]sAE A
o3
AA

o
= .



E 24. A4 2 ARV SHF Y vpolof HH AA £5

cy Hp " HR RO T GRS HE N oW ! "R
i S I A I O R mm & |w B
< io- o mE Hn Jo 2, T %n a0 ok W | N m Hi T o
A —_ — KX — ) —_— m =
o°© %0 oOF T T N oF ~ oo B o iy x| AL A X 3 N o
N ) o)) ~ N e <H o e m T
® X B o | VT I - R O S IS - TeS R
.9 R - L O w® oo | AW i w 0T
—_ X = w‘_ ;OL - ‘E_.E XO = A‘.ﬁ — :.Aﬂ lo
" oo Jo oo Hp (A Gl o =)
®m o ~ " w = He o B DI B N iy T P iy
o o T 3 —_— | o o K = = [ X =r e
ok . AL 3 T 2 e W | o A R oS 0%
oo | 2 i X oL = - 5= o ® ® | o0 M o T[S = 5 >
= 5 I T R I L s 45 50T
K Ho <z | ok ~ Hp o mo | OF B o o E X o
o K Ho 5 \ Sl B i e e O .
e =) K < = = H % W T = | ® e SN s o
e = = ) iy = ) f - ~ H o T
" E2C e Sz BD [Terifezizller | z2fiiy
_ P = = % |7 By o Jo
o NN o . = T RXlT KK >0 ~ 1 =20
o T g M R | ok O wi_n o T o T T S| % _ < HE % Tl
E R I oy | T e |57 & O
K < OO0 o i T ny % % T | o Y < . ~ m o
ONE ™ oy | AL T X T e | = | = do % W T m T
= < mler op ¥ % /uu%_@,of.xﬂﬁ_@ o o) R N
—_— H [ v . — _ — o4 ! ) o=
S I R (I I W E RS oy | o — o doonf Z
G |2 T o X2 AW = | = He W o e X
TEr e Zw _|TF |27 |82 12T 0F o m@ o % 4
e = | & <A ey IR WOl e HR | B T B T == _ 2
TW|E o W | W o | FET| BWHEKR TR | TN |TAT AR KW
‘N_.U 7T} o _ 1_L| B
4] ko) _io 0 ‘DJU_ U;.A f‘ﬂ jLOI
o 1) _—
= — BT —~
~ g 3 3 s 3 g = = Tk wmw _ myu S
5 > = = = g g S = so
I ! = = £ = oD z Z ia W T
£ < < - = k= = 2 = IR T
= = = % = = PRX R o
n T . ~
o0 s mmw_v < | W s
= g ©° R ™o e oH
= z BTN S
5 = > X
2 = = S 3oy
& = 9 qu oy o = o =z
B, ; 5 : PR
= & ~ a 0 T B0 g g
1) 9] % o To
Ta @ © - w0 m [l i =
£ 2 = o) O c Q@ = M < =~ oF 2 JJo
© = - S < o E & = ) X o N
< &= 3 S ¥ T |s5e| P EREIIE IR
= 3 g = O = g 5 > Bl oo B o) B
S = v D) Q = O < o= — i 8 & o
~ €3 < = as) an O T = I < Nozm = L'
Cil - Bl B
— o o < Te © o~ 0 L Lo
@)




KOREAN WHITE GINSENG

(38 SAPONINS

5&? Imunity Effect

| ..l Blood pressure customer
Q- regulation effect  impressions 4
brand index
% Anti-Cancer .
U Effect 5 yearsinarow

- Refreshment \ l
Effect

r Effective onLiver l ' |
FunctionInsutticency | 9

SAPOGIN

a3 20.

GHSAPOGIN

WHITE GINSENG
POSITIVE EFFECT

Increased attention Decreased fatigue i

Low caffeine anti-black out j
!\‘.

Enhancement of Immune fuction

Boost body energy

Lower risk of cardiovascular disease

Vitalizing your life !

NOT ALL RED GINSENG ARE BITTER!
SWEET RED GINSENG
WITH DATES

KOREAN RED GINSENG JELLY WITH FRUIT

+Red Ginseng powder with dates extract
madeinto Jelly.

« With less bittemess for easy consumption.

* Manufactured with certified Halal __4
ingredients and manufacturer i

KOREAN RED GINSENG WITH HONEY

+ Able to consume Korean Red Ginsang
¢ g hedltiy whole

* A delicious snack to eat with dates
extract with honey,

« Manufactured with certified Halal g
Ingredients and manufacturer

L

&

SAPOGIN

THE HARMONY 0F1000Y5Aﬁbtn' s
RED GINSENG WITH
TECHNOLOGY

Halal Product
Mamfactured at & certified iy,

Health Balance Patent #1
Femoving the strong bites taste far
piatant consumption

Health Balance Patent #2

Consuming the nutrients of the whoi
Redd G

Health Balance Patent #3
Marimizing Saporin airsaroton,

SAPONINS FUNCTION

mfr // Q@ =

imoove Memory Helg
iy fataa mmm- improvement.  anfamidat
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Asia’s No.l Vitafoods
nutraceutical event Asia

25-24 September 2019
Sands Expo & Convention Centre
Marina Bay Sands, Singapore

P & Privats Label
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¢ 220 ¢ I 46.0 760 92.0 78.0 76.0 58.0
58 oy cn e I 335 645 760 86.0 700 440
4821004 OIE /54 o Il 6.5 29.0 50.0 30.0 24.0 12.0
Hatcol e Ags M 6.0 245 36.0 28.0 180 16.0
&7|Ele I 6.0 310 22.0 28.0 38.0 36.0
TVELE M 5.0 265 1424329 12.0 24.0 36.0 34.0
QIE{4 HAE | 0.5 35 e 8.0 20 20 20

[Base: TH 2 SHXKn=200), Unit: %]
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25 BHPANAE AHeR vz $

SRR

(50)
72.0
50.0
320
80
18.0
8.0
10.0
200), Unit: %]

60M 014

50~594|
(30)
78.0
440
380
20.0
14.0
20.0
16.0
180
40
[Base: TH| SEXHn

k!

40~494]
(50)
80.0
50.0
440
32.0
8.0
2.0
8.0
40

35-394
(50}
80.0
440
40.0
200
220
0.0
0.0
0.0

2

i

5
14243
m1z9

(200)
47.0

385

33.0

8.5

¥ 28 7Y A T8 127 8¢

il 28

st A2
s | 25

=l

7z [l 150

Mg =z [l o5
uz 3= [ 105

47l E4

1+2+3+9
(Base)

—

0
&

60M O] 4
(50)
30.0
20.0
10.0
14.0
80
80
40
20
00
20
2.0

(50)
26.0
16.0
200
18.0
6.0
6.0
20
40
20
0.0
0.0

50~594
[Base: T1K| &€ XHn=200), Unit: %]

40~494|
(50)
320
20.0
18.0
4.0
80
6.0
40
0.0
4.0
20
20

35~394
(50)
380
14.0
14.0
14.0
10.0
20
60
20
00
0.0
0.0

HH
— 59 —

{200)

¥ 29 F8 58 AY

W 5o

22 s

N 155

mrex [l 125

El
= 40
2|15

2ot I 515
sz Il 175

=z | 20

o
=]

H
HEED| 1.0

f2 a2 | 1.0

(Base)



=] 3T > o
- FolEE ol AFORE AN FEole] b Bm, e
P B, Qi A 49

E 30. A4 AFl A 2R 14

A 4F U F0EE

_ olx; 87.0%
01 20| 2X] 11.0% |
2.0
16.0
man I
Total 2Ix o Z&E

[Base: HH SEXHn=200), Unit: %]

- A Al We sEe} Pl FeRFiro Ml 80.0% oo R =
AR} woldsE sws} Fujo) ol Aveltkon it xﬂ%— w7
o

- Zefuk, B4 O] QU A OiE s IHE
aetst

BEEH 4.07 4.05 3.35
(Base)
s 2 Top2
i
5& B
86.0
we | !
Top2
12.5
Fuorgt
55 7
LR=F.5}
13.0 15.0
—— 1| Top2
=2E e Bk So oy Rojelg | S CH|
Fojolz
5&E BF

575%% HA sH=(TAHE

AR AF A A

ol

oHFl
i

opl

[Base: Pt HE TO0I ZEXHn=164), Unit: %]

A vherd
AR A EA e

86.0%) thH]

ol oIt A& 2o A
604 | FO0f  FOf
35-39M| 40~49HM| 50~59H] o4 | ZHx v Jﬁ:af&lﬂlol o| X| &}
(50) (50) (50) (50) | (164)  (32) )
800 80 80 %00 915 625 500
384 402 414 16 | 416 369 300
680 860 880 900 896 531 50.0
384 400 490 426 | 418 353 3.00
420 660 880 540 622 344 500
306 350 346 336 | 345 g1 275

[Base: HA SEXHn=200), Unit: %]
“(n<30): small base



o AT ZHA Ol thEk /14 ¢

- B4 O] 4 AE PAOE (EART A Sths $He] 505%E Al v sk 4
nr} v 4

YA A Bl slthe Se] Jbg skor], Wl 504 ol gel M Eatut A% s
the Sl b S, 604 ool EART AR sl Aol 53] 7 e

EEAEZ 272 2.98 2.98 2.68 2.22 2.68 2.25
"E-
o SHETHHY
50.0
31.3
Suat vzt @) @)
(8o
@) 54.0 52.4 50.0
B - 406
ExETHE 30.0 240
HAH 35~394] 40~494| 50~594] 80M| 0|4 T gEAt Tof Bl A B 2IA A
(200) (50) (50) (50) (50) (164) (32) (4%)
o ol HiE vl 23
[Base: T & 3 EXHn=200), Unit: %]
*(n=<30): small base
> ST
O 7N HAF Q4 AF H7}
a9 21. A BUkAE 1
FEad FEIHAHE 2=

U el e BN

iz 0| Wt FEO| 50| EerEuL)

YNBLOiciER delR S5 YPH U A2
YO BRI HRE MRSl JUH JIAE
QIO RERARE B AaLCE

& QEOf LI BE SOl AEE IS ERaYT
& PIMO MR ¢ B BE FFEF B A
PINE BRE SHGL

24 B7HAE 2

Q

1580 UEARE fluo 2R SEA

FrL UAE

®. .0
@Cf
@@@o

@ 155 HERIE ofZ R} Bof BYE kolD
Fo/E @gyy

HE Cixel »



FE DY ER BENHULF OtE

ERld 100%, 214 01219 awi WEE M2 HEw a0, NN 254 U 1550 HENER olae] Lo
Yo YEE SREK w2 Tt schA E e P - Ff4 613 A BRI HYANEE BHEUA S Ha7ts
2z i

BIafe S0 2 sy . @ @ .

EREEAUR  SEREAUS

AU T UHE SH= o Pyl FE &H F o, & MBF T SEHS

HE WA ZOIE OF yeid ¢ Bl FHNE 9F g0 HEEfE WA

ST Ay ey pEaH. ”Y'-‘:'fﬂ =4 i#,fff: o DS e AL GE & R T —
4 ol v - flE RE Lo 28 ORI ST R e Fnail palb e B us shE ANe
gane el nde Fye gelgy.

EWE Aat

HE cjae e HE e e |

o JtEl QARG A H7)F AE HU)

- HAA G QlAE] i3t s FAHE 70.5%,
T el o Hit 3

- a8y, A4 vaEtds o e A E
] shetet

- 3L 2pEA SN FAE 450%2 AE Avk Bt e viAl 3o

— Adtg oz A F U FAHY, I T4 Hm SHAA A HF He A
o= vEhd

Bt 373802 =4 Uehgon,
2

CL\Jﬂopuzi
2 o

0%, 53 Byt 33082 A Fojele o

£ 33 Mgd dAE"

B

A #7F AFE B}

sze 28c Al FofelE Z4 OjH] FLOje2F
[Base: T 22 2Hn=200), Unit: %]
. SEA 54
- SEHA SR A EAANA 0 Z0TE0A, St AlE Tl BEANA =4 B7H



E 34 SEHA 5

L oM HE 7 A
&l Al A 4 eoM oy o TR yomx
35~30M| 40~49M 50~5094 60 Hem  wzan SEA%
(Base) (200) (50) (50) (50) (50) {164) (32) {4%)
Top2 P 7o 480 82.0 76.0 76.0 62.5 50.0
sz
5F BF 273 340 384 382 388 376 3.66 325
| Top2 e s7.0 440 78.0 82.0 840 70.7 50.0 50.0
=
5& H7 369 302 3.82 2.90 370 a4 353 275
Top2 . 725 64.0 82.0 74.0 70.0 72.0 781 50.0
HELS
5% BF 375 3.62 3.82 278 376 374 3.78 3.50
Top2 s ss.0 220 54.0 56.0 48.0 457 46.9 0.0
xpay
5% BF 3.34 294 3.44 352 344 334 3.38 275
Top2 . 635 440 720 720 66.0 85.9 53.1 50.0
Folorg
55 ZF 3.59 3.22 3.68 3.74 370 3.63 341 3.00
s Top2 I 520 30 S0 660 500 865 375 250
Tofele 55 B 3.30 298 342 3.52 3.26 3.36 3.06 250
[Base: A S EXHn=200), Unit %]
*(n<30) small base
- - o
o Jidte QlAMREE Az H7F AlE ?LUH/H]?UH oJgk 9l ol
- FjeEk o] {2 AF T, AF AT H A gk Awo] =A yERd v,
= [e)
ul el gre) ol ApEstEA siery v Helx) grh elzio] vk
=] [e] S o 3 =] &
- A HaEklE W el EF o] Al Al Adw H A tigh Aol mkon) vty
3 o & A} O 55 5 A0 % o 3 ENES 5
o)F o2 FAHe o AT TS AAG B ety Fabel I%It 5 B4 ds
of thgk ojHo] H=A ER

=of CH| #X|2

Q14 A= Tol/H o2l 2 ol 7

H| 7L0f o] 3 0|3 (n=16%)

FOj 2] g 0|3 (n=104)

4] 2 0f 2| & 0] 2 (n=49)

=5 283 M3 00X 375 = el 25.0 ﬁ—*‘.:.}_l H @ ¢ 65.3
- o =0 15.0 « ApgstelX] =0t 125 6 Olt0] S0{7HT} 96 BEMS O M=} 16.3
- 21b7H =L 71 « Of={={0|X] @it 63 218 Dic] 0id R = SOl efRitts 7 - Fa iil""’ EfA] gh=r 122
o3 Zholo) 20t 39 < =9 yo| gict 63 - eldto] ERjE E0jzict 48 - E&0| o=t 102
EMdr U= e 228 HIC 31.3 E2METED 29 . oo O ZWIEols A BT 102
6H 2lM0o] SOTICE 10.2 - d=sle EACT} QICH 63 - 16ES| HERNES YUi=lt 29 = So0) L 0] 2=t 82
S0 ERy 2 S0i7ITH 9.4 o EEE HAC = SopEint 63 &= =He 21.2 - Sa0| Eego =0t 41
olet 2lo] 0 MEZ S0{7HA « BECIF M7 IR BT 63 =0k Jidst g 48 - S4H0] Ofst 250] 30t 41
gatt 87 « EEHEO) Ok 20 gict 63 FENZF ChaCy 29 SHZ 00X & 12.2
- FLjL plato] E0ZtoH 63 4 THe 25.0 BT |7t prusict 29 - Q=ohA] gt 41
&= 0|0[X| & 213 - ClaE (Eo g2 2R e ﬁ_ﬂﬂ"i Hile 18.3 - -LEAL] 20
- S0l 7 71 = QICH 188 EdEdh el =2 A 40 58 - APHOLCIX] @ =t 20
« LFAEE 2.4 - Ol AHHIE 58300 6.3 ST Hms 20 A 48 24 AHe 10.2
02 HolHe 165 e=4ue|Hig " 18.8 - EMEC0AHE0| HESICH 38 - QlarE (ZOl gy 2A 22
- 571 Halsict 15.0 « S4E O d=sith 6.3 Sy OE mh ol 420 s 2 == QlC} 8.2
SHuolH| i 12.6 E40| Y=l 63 2ot 23 $HeCe 8.2
cEMIECIEEN U HEO S A &3 Z 0|0jx]e 18.3 - YUP BMEE =0fsict 41
ZCk 6.3 HEdg oz 48 2=0f ZiCH 77 - H=sis HYUED} oI} 20
&N = == 110 AFFF FHA [y Y 125 ApgalElth 29
- SE{T} CHssit 3.9 SHE 55 16.3 = Mg oig= 8.2
- Moby oM 2l st HiZolct < HE 55 eis 953 £ gir| =1L B0 6.7 - MR EH‘H M2} 7PR] =0 44
ST ele 10.2 12.5 - {Zof] &t 6.7
- 2l =orslitt 47 @004 Aelg 8.7 7| X[: B7[X| 7} = 0f x| b=l
i B S X H= 57 olase) sto] Alr 63 NS S EaFE T Hf 48 41
S EEEY 6.3 Sl&2 =ofeth 38
- E[#io = Hofirt 39 #0|2 HojHe 17
EEECEE 67
[Base: HX|2¢ 214 HE PO ZHOIRL Unit (S SE [Base: S+ Cib| RA| 2 ol HE TO0/HI 2HOISAL Unit %(E55E)]
3L = .
o S oin] JiEE QIAAISE Ao digh Q14 ¢
= 3T - = 2= - ) I 7 =] - o
- ARG JAAAFS] 7 E 443 v st SRl 39.0%, (AR AR S SEl
_ = - -
385% % A4t HlSze AW AT Aom 1A%



- FAED e YR QYsks olf Rt FAu Ax THe] | Folgitka 7ol 7}
[e]

Al
58 E@F] 2.85 3.04 3.10 2.84 2.40 2.81 3.09 2.25

AHFE =
JE— TR
H 26.0
@

50.0

Q& HE2| QX =7 HopM - 23.4
9.5

66.0
50.0 Fatarg] SAEC LGS
si=c 385 38.0 402 PR SN 19.
g 240 260 - 284 ZHOkA

MM 35-394 40-494| 50-594 604l o FoOf  H|2IXIE
oy FaA HIZEM

Sl ®IE2 7| A T Ael 20 1 6.5

(200)  (50) (50) (50) (50) (164) (32) (4%
o ol FE o A
[Base: TA SEXHn=200), Unit: %] [Base:Z & CHY| MA Y Ol HE HITZA 214 XHn=77), Unit: %]

*(n<30); small base

o}, A3} g

x| Q4 HE E7t

Top2% 5% B Fofelet 0] g (n=127) SAOH| L0 2] O] §(n=104)
= = 5 = Mz aiga 25.0
ZoE 670 360 % = 28.3 dxt
= = AT =C 150 6 OI&I0] SO{7IT 96
J*._'EIE 72.5 375 - ;iﬂi ?El" = i %%r&lﬁi o E‘lE’é-E-E E07H
= 5 SHE Hy gl X 22.8 87
BE Ea) HEQ | 460 | 3¥ - 6= S0 £ 0] 2FCf 102 | eNz=ie 212
SIAY0| EM 2 S0{7IC} 9.4 - S2E A datRint 48
373 407 359 405 Six oif] O MEE S0i7HA - SE} Ciorsi 29
PR et 330 335 o 8 S Hulo Hd$ 18.3
—— $7| = 0|0|x] ¢ 21.3 - BNEO SO ES A0 58
86.0 - glgof 7ict 71 - St HlmfE T At 438
830 0] & HolHe 165 | 43 0j0jXe 18.3
70.5 7] Halsich 15.0 2 =0 7HCh 77
63.5 575 S=4o Hu$ 126 || #HEE5@ 16.3
52.0 -S40k CHE 508 4E20] =7 =0 67
R A ZTH 63
H ;}I“’lgl“ :)I%(n=15*) %HEJIHI_IHII?EI o| & 07 (n=49)
i = 0]0[X| ¢ 375 | =l Hlie 85.3
- A B A LT 125 || - =M= Hsarf 6.3
;SH:F"’__E: | gt 6.3 . %ﬁ{)% iﬂ’%%{;ﬂi 20 122
Hajc 31.3 = %5 102
* ! * ! ! =2 = , i e i =
AL 29 e gu HAe = - =8 SdCIP oIy 63 || - EdolCiZubtolz 2@t 102
] oo ) ] =5 e - FEE BHEZ =0psich 6.3 | N3 0jujxe 12.2
HE HE HE HE HE HE S04 Fielg 25.0 ol==3}x| QICF 41
N A - PIAfe (0] B a0l 2A - SHL] 20
=X TojelE S jH] 22 == Lt 188 || @2y Al 10.2
ol s estioHae 188 || - N2 (0| SN0l ZA 28
Ly SHe 0 d=sint 63 = ALt 82
[Base: AH & AHn=200), Unit: Top2%/E] [Base: TH SEXEHn=200), Unit: ®%W(ZTSSE]



— ZgHoz ugke W AT FEY, T J¢ A5, YRYoE WA A4S wRE
ol AXF ARE 24 A7 AFS BohE P9 7) FAEG g

¥ 38 N2d AAEF A AF HEW 94

SdEIE ofE| el ’E 7hH0) Q14 4 iH] FX|F el JlE XZtE

SMNECOAHE Z3H0| @ S0170 0
- TR =l P 75.3
s S0 =

28.6

(39 o4t MBS| QIRIE7F Ltob . 234
St bl ==t

QA S| SAIECIUS A
(50.5) LAl BHeto] Batknt LS Al i
38.5 Z

e oF O] AF = old} o] AF iz
g s As BTN oo MBS 7| CRtel HEof I 6.5
[Base: T £ EXHn=200), Unit: %] [Base:Z& CHH| HA|Y Qg FIE H2E2TH 214 Rn=77), Unit: %]
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A e AFEe] Aol gl dake 1 o mely
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AAY A AFL A} vzt
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(gg

- 40th 9] 75 PC/RAFA(68.0%) 3 TR/ A (62.0%)& Foll F= A7 FEe digh s
Setaion, i o 221(78.0%)S &3 7 PlTol ==

e
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JEU~AE & o]8x}

H 671 Wl YA RSAF(E/AY 5) 7uAdE 2 2is AA-AR
o M A H AHA L F 2007
T8 20~-29M4 30~39M 40~49M st
S 33 34 33 100
o 34 33 33 100
A 67 67 66 200
E 39. $9A 54
e CHO| O E 31.0
» =
od EEEX - 30.5
20~20M| Ha =7 - 285
k=5 30~39M| - MA A
ge=a  uiiihen oo
40494
Sz gl Em I 2.5
o= 60.5
us HE BT | 15
J=
ESE \ 0.5
3997Hg O| gt
iz
45 400~5992H & (HePEH =) e
o)
eoofldidis e Creero Hor sl e mep L] 230
ko ol o) e | 2o
HE
= {-23| 0|5t - 16.5 orop ‘ 05
= 2 T A A E Heavy User 3= 53 0|4 Medium User 3= 3~45], Light User 3£ 1~23| oi'aré TR0 E4gt [Base: TH & EXH{n=200), Unit: %]'
U Fa 2AE
O duyx BFAF 749 2 7l &4 :
o UX| HFAF ARFS A=
SoliA BEAFS A A FA/AFL/ALEL BD AuES WFo x%or 59
oA, 40delA =5
- oo SNS, IEU 4B E o) F7), BRa/sbE/ARUE, dE B 5o+



E 40. AdUA HIAF ARFS A=

A =] gsHE
s ol Hd old 20~20M 30-30M 40~4p4 IS0 Medum - ght
(Base) (200) (100) (100) (67) (67) (66) (56) (111) (33)
Fewel xdgEeyaz I 325% 420 570 403 493 591 411 523 545
SNS. 125 320 = 330 310 418 343 197 268 297 485
olgf 2wz 2 7ot =7 ] 90 260 29.0 230 29.9 254 227 39.3 18.9 27.3
27 AH R L E!. 10.0 24.0 21.0 27.0 16.4 343 212 26.8 26.1 12.1
PIEY Zno/gRe B0 %)l 6.5 195 22.0 17.0 254 19.4 136 17.9 18.0 27.3
QEH HE 28 Q%H\O\Ill 6.0 150 16.0 140 209 104 138 143 14.4 182
TV/EIC| 2 %‘ﬂm 7.0 145 11.0 18.0 75 104 258 14.3 14.4 15.2
o ja=go| [ 6.5 125 13.0 12.0 134 134 1086 143 12,6 9.1
TVERAN =20 20 115 9.0 14.0 11.9 75 152 16.1 17 3.0
T HOMEEREEE 5 %}l 25 11.0 N 9.0 13.0 11.9 9.0 12.1 54 135 12.1
1424328
Of% U Hos@EAE, ZHE 44 202 %}I 2.5 65 1129 9.0 4.0 6.0 9.0 45 7 72 3.0
[Base: TA| EEHZHn=200), Unit %]
NAA BSAE THEE
FARRE eEpA, A, Y A, T AEY aBE 5o o A ey
AEgHEEE 20de AdHSs TF TYol M =%oen, 0de LIV, 40t HHE
aelvfgo] 7M=&
& HWxo]| wElA = Heavy User Zvkzl FH|F o] 7Fgs 3 Light Users H A
T BlFo] dUAoR E=q
¥ 41. YR BEAE TUHE=E
e Ll 2sils
L) WA o8 2020 30-39M 0-a9N oAy Medum - Light
User User User
(Base) _ (200) (100) (100) (67) (67) (66) (56) (111) (33)
oxojzl -220 26.0 18.0 134 284 242 25.0 19.8 242
Ho|H - 16.0 200 12.0 284 13.4 6.1 12.5 171 182
o =l DH’é!- 15.0 14.0 16.0 75 9.0 288 125 171 12.1
T U LTS (UMHA S, G52, Cl8 %). 13.0 17.0 9.0 16.4 11.9 10.6 16.1 9.9 182
éﬂgz@_g- 12.0 9.0 15.0 19.4 75 9.1 16.1 1.7 6.1
E}tﬁmiojl 6.5 3.0 10.0 6.0 10.4 30 36 72 9.1
0*%. 6.0 40 8.0 45 75 61 1.8 8.1 6.1
_ﬁ;:&c‘g?_iﬂﬂ’gi a5 30 4.0 0.0 45 61 54 2T 3.0
FI%‘%‘#EDI%&izs 1.0 40 30 15 30 36 18 30
Y 4% EtEJ#Eiﬂiiﬁl 2.0 1.0 30 15 30 15 1.8 9y 0.0
[Base: HH SEXHn=200), Unit %]
AUA HsAF 74 Al T8& LA
- olUA BEAE 7Y A MY Fes meshe Ader 744, Y28 5 adst v
T =S



= o) [e) [e)
- E3], ¥A, 40d], % W% Heavy User? 4% B2 =4 yehd
= = )= 5 = = = 2~
- olof, 7}4, ut, A=, HEN T F7HE AR, 7Y A, M §F 54 w22 UE
[e) = — - -
o, &% Wk Heavy User® 4% HEY & F7td A&, 7Hod el g Fo=
7 AdH o g =4 yEd
E 42 YA BEAE 7Y A nEAG
| i = 25s
1424379 HH| . 1 Heavy Medium  Light
e o 20~-29M 30-394 40-494 Uaer Uset User
(Base) (200). {100) (100) (67) (67) (66) (56) (111) (33)
B D=8 s 5)0 330 [ 55.0 49.0 47.8 448 63.6 58.9 495 485
7+ | 10.5 355 410 300 328 433 303 286 414 273
gl 65 225 20.0 250 230 284 15.2 268 218 182
d=2 ) 95175 20.0 15.0 239 10.4 182 10.7 207 18.2
HIEID & F=otE H2 [ 45 165 220 11.0 17.9 10.4 212 214 126 212
Fol A i 55 160 18.0 14.0 19.4 104 182 15.1 16.2 15.2
FHH ol g2l 25 150 18.0 12.0 17.9 14.9 12.1 21.4 135 9.1
ZERH(1H AL S) I 5.5 135 11.0 16.0 16.4 13.4 10.6 125 126 18.2
HWE/H A 4.0 130 40 220 9.0 75 227 10.7 144 12.1
gl =HE 3.0 125 11.0 140 9.0 17.9 10.6 196 90 121
z=22| [ 3.5 100 10.0 10.0 149 9.0 6.1 14.3 2.1 9.1
Et22 =2 [ 4.0 85 11.0 6.0 10.4 1.8 3.0 5.4 9.0 12.1
a5 15 6.0 9.0 10.4 45 76 54 108 0.0
Hd (=287 5)] 1.0 60 1424329 3.0 9.0 3.0 10.4 45 36 63 9.1
T HE [ 2045 ERE= 40 5.0 1.5 3.0 9.1 36 45 6.1
[Base: HH SERHn=200), Unit %]
o o] HFAF o]t :
= 3T o Y3 = = = o
- oy A ®BFAF o= 714, JE3I & Fo TRt M =5
- 1 - o - ° . N
Vg Ndete mike H2d sa/sREBeln, oo &5 A% FHRE/EE S
= == = j A~
A, A58 P 59 =4
o — o o) S = o A = o
+% HE Heavy Userd A& &5 A% S8R Z/&5 58 o] o=z =5
= 5 = o A 5 o O = =] = =
- Gol o]o], FFRFIA HE, wF 8 FY, FEstAY 2EH A A 7E AEE T
o] ,o 2 = UErd
- &% HX% Heavy User94 B¢ B 9ol 5 Y Tl =%eH, Medium/Light
User?] 2% Aoz a7} 2Ed 2 A 7|8 Aggo] =&



= 3 = [e]
E 43. YA BEAE HF ol&
i 2suE
5 2 254
g _Jﬂ;"ﬁ. HH  Heavy Medium  Light
e User User User
(Base) (200) (56) (111 (33)
mag sjA/mzss 88.0 875 892 348
70.5 2 M= EsEEe=s = Ghat 705 T8.6 65.8 720
Fz=o st 415 5386 369 364
54.9 50.0 ﬁgaﬂA EES 295 339 288 242
8 o4 25.0 107 288 36.4
225 19.0
0 [ ——
=1t 4 - 2235t Lt 5
e (m| SEEE eEEN il YYMEAM oyn  200330M
mE3= S 7HAl TR gt I ®ale (ZHEHEE Y=/ B
~ Lhad (100) 69.0 48.0 56.0 17.0 14.0 17.0 7.0
= of (100) 72.0 61.0 44.0 28.0 24.0 10.0 9.0
20~29M| (67) 62.7 50.7 552 19.4 224 11.9 7.5
=] 30~39Al (67) 791 478 448 224 179 149 9.0
40~49A| (66) 69.7 65.2 50.0 258 16.7 1386 76
= Heavy User (56) 896 51.8 589 179 107 179 71
f,E Medium User  (111) 703 559 486 234 234 10.8 9.0
= Light User (33) 727 545 304 273 182 152 6.1
[Base: ®H 3EZxHn=200), Unit %(E5SH)]
o YA BEAF HH B
=y - . - . - o -
- AAsE g oA vmdel Wad el &% /I M E
o /3 = o /5 = =z O o = = B3
o=z 4R/ F F24 Al 45/ HAFs A, 5 34, 5 T, AR E A
PN
ololEG 59 £oR &
~ = = T = = = o o)
- 30740t A &= T 23] Eo] dad wrt 53] =gor, FA, &5 Heavy Userdl A+ &
S o = 5] = v o
T H/Fe &F T AFSTE 9ol Aud oz =A e
E 4. AR BFAEF A 43
e il esule
1+2+3#9 s | Heavy Medi Light
Lhad A o - " v edium ig
=i o 20~-294 30-39Ml 40-494 User s Ui
(Base) (200) (100) (100) (67) (67) (66) (56) (111) (33)
nzsj=ol ez o [N 27.0 64.0 64.0 50.7 68.7 727 518 69.4 66.7
2= #izd N 285 59.0 39.0 50.7 47.8 485 57.1 477 39.4
AFsel SO TA FAs HE Y . 6.0 260 220 300 239 224 318 232 261 303
oepte sof mzz ol 5o 250 270 230 284 209 258 143 28.8 303
ESS 2750 g o . 7 220 20.0 239 194 19.7 106 243 12.1
2= %OII. 6.5 175 240 1.0 17.9 16.4 18.2 339 126 6.1
zzalz pzstcojdeEgoz | 65 16, 12.0 21.0 19.4 209 9.1 17.9 153 182
sedtAL s A v e HEgoz ] 45 155 14.0 17.0 11.9 119 227 17.9 13.5 182
ﬁ%ﬁ.g_.ﬂ_' 4.0 115 9.0 14.0 75 119 152 107 126 g1
Az @7})&9;] 1575 6.0 9.0 75 75 76 71 7.2 9.1
1424329
48, U4sol 5o 252 g 1| 1.0 50 mi=gl 10 90 45 80 45 7.1 36 6.1
[Base: MA] SEXKn=200), Unit. %]
= 3L
e YA EFAF 7Y W=
= 3 O =% ~ = = = =
AR HFAEFLS T2 374d4 13 =+ F 13 F+9%
_ o o ] 015 = o
% W% Heavy User® 4% 3% 13] o] #gth= Sdol /Mg =4 veEd



(Base)

o0 12 @5- 15.5

F 45. YA BFAF T H=

SHE 13 Olét- 14.0

i A
3-420] 13] 1&15- 245"
gxeo) 15 Be - 255/
T

250] 12| TgE. 7.0

&t

30 13 EEI 2.5

2of 13 @5. 8.5

AT EEH I 25

VA B A

A HFAFe] =

gor bR/ A

k]
A =S o
(200) (100)  (100)
200 20
210 10.0
200 29.0
|4 il
210 300
9.0 50
20 30
6.0 11.0
1.0 40
Az Ad
_ o .
qyPoz INSEE 7M1 A5
<
, Y &Y
g HE7t =5

FlA e oA ZFelA Aol

142435 %

(Base)

87.0

52.0

320
142439

=129

od
(100)

920

50.0

340

Heavy
~ 29X £ 49K
20~294 30-39M 40-494 User
(67) (67) (66) (56)
6.0 134 227 250
9.0 19.4 182 17.9
26.9 29.9 167 17.9
239 22.4 303 232
13.4 45 30 54
75 0.0 0.0 36
9.0 9.0 76 54
45 15 15 18
Ay
Heavy
~29 M ~ 304 ~49 4
20~29M 30~39M 40~49A T
(67) (67) (66) (56)
88.1 94.0 86.4 91.1
418 56.7 545 57.1
313 418 439 357
254 313 424 250
[Base: FH]
o
ool 7MY =5
= = i o o
I3 E SHO =

k]

O Hlg

= |

Iedium Light

User User
(111) (33)
b g 30
14.4 152
261 303
278 212
5.4 152
0.9 681
10.8 61
27 3.0

[Base: T S EXHn=200), Unit %]

2SSt

Medium Light
User User
(111) (33)
910 81.8
49.5 455
396 42.4
342 42 4

SEAKNn=200), Unit %]



£ 47. A BFAF AYE AZ o7

74.0
Hd
dze
15.5 i 0
= —_— s
(n=148) (n=31) (=139 (n=87
7| Haleld (82.4) (518 8456 62.5
(824 jo1s e S
2015t7| HalshA A — —
(743 ro| BOpSE A E) (a48) . s BT 37.5
AEE  =asbeel UELs 2 2o I sss 323 | 77 - 250
- ] — ] | =
ol soi7Ees | 209 194 | 46.2 875
Jt70| MM | 88 | 323 K& . 250
250 5571 BB H ZOM 00 @) B = B s
[Base: FH SERHn=200), Unit %}
*small base(n<30)
o U] HFAFE FA4E& ¢ ¢
gAY AT Ragel oa Seldrhs SWe 420%, 109 F 4% 4w
bl mEAFS Rl sl felsn e Ao ey
- oA e s oA, 20t A SHete AETE =okon, RAES fEste] FE 4 ARE
o % HU F AAVF ARCR Tz Aoz e

#OlUA EERE Y= HES

2 gysel HE U 3
i ol | B e

25 48 EE S
30.0 299 2.8 455 .
Z} dEEC gl Hojst W
=G g5 HE/S0UR ge HE2=
FOSCH(HIZHE el AE )
21.4
o i old  20~29M 30~39M 40~49M FAN LFo| AFA0Y ouA EEFES Bals
5% 0|4+ 3~4§I 1~2il afst oD os= o= gl st
(200) (100) (100) (67) (67) (66) (56) (111) (33) ' 134
A o 2sHE
[Base: ©#| & ZAKn=200), Unit %j ' [Base: BEE 2 E2{THn=84), Unit %]'



oAyl A BSAFY A FE&E A}

x| ol x] 23 HF

Qo] TA| e ALO]E

ot27|tl(==0f

il
=
D g " ELRI S S

sim el

down

o277\

a9 27. ¥R A AAR

o A4 ST
- ANSFEE FrA Fojoe FA HIFE 62.0%, 5 Hi 3522 T A
-daw SN T A7FE 680%, 54 B 362W 0T B Byt Hon Agon
2PEA S T B2 [ A3E B
E 49 A4 &%
5% Ha 3.52 _3f7 3.62 3.52 _—
S —0
s2d
62.0 52.0
HE
3.5
225 305
LT
S —— R
MEls At

Fojelg

= g2A5E 001 TEEF)0M goltuch [Base: FH SEAHn=200), Unit %]



A4 8% | $HA 54
Sz Eddg Arud Aubdgow oA 40d, 5 HlE Heavy/Medium Useroll A
e FEEE 1Y
53], 4000 AAle) mE SRelA wA Bkt FAAY
¥ 50 A4 F8&= / S22 54
o o1 2sHs
ks | o ) Light
Sis) o 20~29M4 30~394 40~49M]  Heavy User Medium User e
(Base) (200) (160) (100) (67) (67) (66) (56) (111) (33)
Top2 62.0 59.0 65.0 478 597 788 807 65.8 515
Fojolst
58 Ha 3.52 3.41 362 325 352 377 354 354 339
Top2 62.0 62.0 62.0 507 85.7 69.7 643 63.1 545
Mo
58 B 357 356 358 334 364 372 363 361 333
Top2 68.0 70.0 86.0 552 70.1 76.8 86.1 67.6 7207
Hag
5HEEHT 362 361 362 3.87 367 380 363 359 367
Top2 54.5 55.0 540 418 50.7 712 60.7 56.8 364
MaE
5EHA 352 3.47 357 3.31 352 373 363 3.54 327
Top2 52.0 470 57.0 343 56.7 65.2 62.5 523 333
Apgd
58 B 3.38 332 344 3.00 355 3.59 354 335 321
[Base: & SEAHn=200), Unit: %]
= o
A4 Ful/m] el o & o]
24 Folelg o]z e s FFo] FE aNoR FY
2 vl of=E7Id A3 a3t HERIEAESHA g ol 7t =&
WA vl o] Rk o] fr R W Al tie) Ao 1 ogtel AR, AF
Aol HERE
E 51 AA Fali/8] Tl o] F

2 0IF a1y

@007 & 35.5 p—— 2

- Ap2do| girt 19.4 ==

« SIX =7 gt 65

. ZolE gert 65

- 2o gt 32 .

R it 32 "oE

*dEe 22.6

- FHE| 0l $E0] Y 12.9

. Cli HE0| ZHE SN0 BEe FEX| 21200 32

- Bliatolc o Eart 32

. astek HIELDIO| 2 astA| sict 32 2=

- Ehelo) sheelAl geict 32

+Hde 19.4

- HE HEE d=siR @ert 129

. 2ENEs dsun 52 22.8

*L7¢le 19.4 ngy

. of0| Q2 & C|Arelo|Ct 129 o

- Cixr2lo] 22 ofA] Lt 32

euile 19.4 o2l
- EMTHER %e W L0 65

- T EIVHER 2g 2 2T 65 (200

- OiE HISat A= el =07t gict 32

~ojjelgk S+ Sof2|SF O F (n-124y

¢EEe 52.4
- FHEj 2l geo] Wk 33.1
- O 27|H dE0o] e o 2l 97
- B BiErlojc 39
. Bia Heo| Bego oot 48
- HoshdHo] B ol 32
euile =
- 317 238k 97
- REEME Y = US U DT 8.1
- E10H7F E0} 2olCh 48
- 2 =07} opE o £t 40
-2 a=aat 22 H 20 40
$0/0|% & 23.4
. 238CH 113
- MEEZOITH 73

2ol 24
¢fiSHe 16.1
- He| H=o|ch 128
- M=22 FEolch 32
¢ H2Ue 8.9
- A7 Hastoh 7.3
- RO7H Ha st 32
L g 3 4.0
- SIS A Zn 16
- Oho| 334t 16

[Base: FH STAHn=200), Unit %]

=

Iz



o A4 HEET
- ° . - S o
S A S BRI FB3e UF Folu B o AEsh M =S
- 53], o944, 30t], %5 WX Heavy/Medium Userdl A B<% =7 Yeld
o ] iy S o) = N =
- g0 R rolEUlU (25 BRF ofuet JRrow $EAT UP)F R hE dE
7} FA, 20019 400, €5 WX Heavy/Medium Userol A =A e
X 52 A4 Az &ETF
=L Vil il
1424375 TH Heavy Medium Light
L OfE  20-204 30-39A 40-49H T User User
(Base) {200) (100) (100) (67) (67) (66) (56) (111) (33)
Ztojelel g = %0\1- 44.0.’_50 52.0 69.0 52.2 70.1 501 538 64.9 578
o227 H(es0 2ast }Dli*f Mgoz
ot UFm. 20.5 57.0 67.0 47.0 582 50.7 62.1 55.4 64.0 6.4
D2 E|EDE SO AN Zdaas
JmoC HEoLcH &0 435 470 400 507 403 39.4 429 423 485
Ztdza gl sEste I0tE LHD1I 8.0 355 39.0 320 29.9 403 36.4 293 297 485
platel FH-MOIE HES %E}. 11.0 315 350 280 17.9 343 42.4 387 333 182
M gEe fuUHA BEE HEL ’%‘Eiﬂmc’i. 10.5 225 1424329 170 28.0 194 269 212 268 234 12.1
n15=9

O oY= HZFA

o 2¥lAS0] A REAEC AR ZA NdeE
o 53 FANE J2HEH $F 59 FHL

% WEs} Be

.E]

=

T8 0l%

= 7] 9 Benefit

[Base: F A SEAHn=200), Unit: %]

8L EFo] R FEoIH,
7bd Z1dste Aoz ved
F5 ¥ Y T4 A Jdvk 24 dEd

¥ 53. AR BZEAE 7] Benefit

ZE 7| CHEiA

01 0] Al AlE|A
(@AEA 2R )

FHOJA FHHA

orol S Sz 71 dal

! mi2 gls i ]
-
253
EEe - 325 705«
T res s 8y
g%{;ﬁ,l)lzé 5 esusy
228 aea nEy %Hgl 9.0 415 (1#2+3=5%)
B -TEa . 2lz=ol
58] 0|4 5a.9 53] 014 788
- gz . gz
. 190 322 486 348l 658
.« gizaolg) AEFY A B I 7.5 295 . ez=ag)
1-28] 1-28
I 135 OBt 394 ojgt 727
=2 g4 I 7.0 25.0
. 8.0 142439
12l

64.0

I 2350 Zagm - 27.0
JZ=0f - 28.5 49.0

ol
ra

Ao

E$§j§§%m 8.0 250
Z2e wrxsior g o I & A
2550 ] 65175

=179

[Base: TH| S R(n=200), Unit: %]



O A BEAEF AZ AF 2 o

e JUXA BEAEY AFoz SHEEYS/IFAIIFLY A HIgAFH 7+ AYA
g o)FE HASH

o AT 4 7€ Y l HEAEF dosd Adol =5 BHAY He
Bl e A%, BYFoz st AaErt B AoE BT

o Age g HEE ¥ AL ol HH AAYH Fo BIA
2 Ued

rlr

= O
3T

R

¥ 54. YA BFAF AIZAF L olf

74.0
A=
Hog
(1=%)
156.5
6.5
= _
(n=148) (n=31) (n=13%
97| HelsiAl 51.6 84.6
FoUs}7| B A G
@ ol Bojste M) o s ik
Mgl ST 2] LFEFLFS 2] ZHopA] 385 32.3 77
Hs 0lg
FO2t HEB A 20.9 19.4 46.2
FtZ0| A | 8.8 32.3 7.7
EHE0 527t Y 4 20 0.0 41.9 234

[Base: & SEAHn=200), Unit %]
“small base{n<30)

O At AN T8%=
o At HAd ¥ FE&EE FHAFE 62.0%, 5F BT 35272 TAHH FEA
o R& FHHQ FFo] F& THAF ofF =2 HENLH HAE T A 'FHEdY FFS
N Sola’ E77F A ey ¥ J1e] @] IAHoE FEH AR A

¥ 55. YA BEAF AT A FE&=

e +28x T oHH] ool ek ol
m—Top2% —O—5%F HF e ) N
2+ 0|5 (n=124 +~ = H|F04o|=t 0| (n=31

3.52 3.57 3.62 . e &‘*“1“ Hol st 0]g (n=124) oo HIZOEE Ols (n=s1)
8 524 #00Xe 36.5
- ZHEel gtgo] Lot 331 - AEE0 gl 194
62.0 62.0 68.0 54.5 520 . ot2|y Mmo| gecle oot g7 - SAEZbEit 65
. = H| et 2lo|ct ag - =X =0 65
. . etile 205 ¢HZe 22.6
= & o 3 = - ZHOiel 2ol Yot 12.9

Joje|st Az e 4gc Ma|e A ﬁﬁ?rg ST 97 o it e
sl st s A et 81 ;annuTq T a2
= - =t 01 2o 48 | AMAlO|S 80| AT 30
HM Mo B3 @00 %@ 234 - USPEH[EIDIO| BAOHK| pIT 32
. =aect 113 - Ersgio] s|Ex oot 32
7tm| olo] ek U5 &0 |1_ﬁ 440‘6 . AlH=o|T} 73 odde 19.4

of27|He s Zastoin i 4oz 2=aTup) ] 205 570 eilHe 164 - B2l FEs d=ebx| et 129
= _ _ . ®™3| M=ol Cjxpol
Dt H|Etele S5 AR 2] 2 aﬁgﬂﬁgwﬂlﬁl 60 435 | Aotk 128 fclm]l L 113.;
i e o Hold e 8.9 ok 2 At

Ztdsat ol 2HSe 5042 Yol [ 8.0 355 T v e -
olatel ZiMcAt0|E Hee S5 ] 1.0 315 = . - =TI ER g A o 65
" taeed | e 40 smasisNesARL 65

ST g s ol old Al EE MBS Belee [ 105225 == - oigle A 2o 16

g

[Base: HH S EXHn=200), Unit: %]



O Target Define :

o A4 THGFRY AT FAGH S FARY o4, 400, 71 E, 6009 o ¥ &
s A% gon,
e £% WESY 9 CEDIE

H
Zgeo dE $27t 2

548

TAF A NEZF w31, A9 AGe A 45 R
H

¥ 56. Target Define

T VS
294 m obgl oj ok E
H H O - s | p— - |
3 32, | . 29.8
30~294) 336 4 400-5992He | 30.0 o
e . e .——-—
(52.4 = i Py
o 80 w-494 3o (M9) = 395 (460} sooptgioly 375 (438)
o ert) HA| ] o arey tal| 4
S TESER TRSER REEE
= e x| HExE S5 N dzs= g ZrE20] st 25
B 345 (327
=2zl 28.0 ssiREo IR sdia o2 S S
53] 04 : oigoprsy  MGH e R
azal 24.5 ItEIg 4.2
2| s 34200413 2E
3-42] s h; . B8 =5 3| 2008 [2ae
= _ ; .6
2ol 7 155 Pl
" . 5.5
1-23] 0|3} 16.5 2Z0siopt 205 17.7 7O %0 ars 28.0 24.2
A HH 7 =M TH| 7
2 oi0latT T 222

2. 24 Ao g 24

[Base: HH SE2AHn=200), THd T2I2ZAHn=124), Unit: %]

O AR BZAEFY HA BenefitE JZ3EH &5 79 F4 &4

VoA REAE T ol §
2 W2 25

v S23% s @4 £% AT
&% WEs} we 49 2 4

O X HEAE APoZA
Fo Wy, HA A
e APoE dgd
v oAE AR g dEEt

A Aol U olft Y BE
Voo 9 Ay SHelA SR

92 KBF 25 &37} 7}

159 65%, 1+2+3¢9] 39.0%= HdE=7 7Hd =
=9 74.0%, 1+2+39] 84.5%) thH] =2

=
3T
o TARAeE JdE(LzH 99E T 2R

Fag agleln, /b3 ke

fols

ol g 717 e

AL otdy, 4 gt 2 =
AT ZdH oz TYsE

FEe ohu, Aol fE SR

et A7 25 Adel o Aoz oo Aow
FoER dA dArix dd 5 7Y AL SHE =
ad H2)



\/ 4] ?HH g olftet Ao Wt B WS FhuQl el diel =4 "riEfien, 1
ool = of27|d, nFgF HEkd T FE FHo] sAHeR Hrtd

VoA EAel A A2 Al iR Texrt v AE obyy Ao FAEel tdt $-7
T 40%°1 o2 109 T 490l ¢HEstal v ASE e

Vooldl @& Rl %, F7HE A AR 5ol A F8 trigger 8¢ A= 244

11. QAHEE &83 U AAF AL

O M =4

- AT AWE ZEARE %o #82 9 QAPDL A8 AAFS etz

1732hA %= AH|R} AL AL A QIR Ee] &85 913 HolBE TFste] ouAFH
slslglon, Az 9@ anE gplloze Uxde 459e.

2
m{u
m O
N
ot

RWE 1RF AT 221G F 20 ARAVE Fa) LAG QAR G
fom, SAe 1% AF71%e] midel S,



a9 28, FANE ATAF YA A=

- MR AL ATl 2ALE ARl eIl AR FAES 2 5 ol Ano] WS A8s)
7908 71E oA ZRAE NF 2AE Ea F3} AL FolA AxAAL

- 71%54e) ZEhE $l8) MENIB2 14 mg, WEIB6 15 mg, YagAkolrto] = 15 mg, EF-2 300
mg, L-o}27]41 100 mg& A7hste] oAl 220 7154S Awel EASS.



£ 57. YAIE AF

B|XHEIA |

v

(25 g) - 30%= L2 EHg) FEHc/t)
Ha gt 1 18,18 1= 25 30

1A 22 oHH| 2 (%) = 0lgHg)
HIE}TIB2 14mg 0.0070 0.0018
HIEIQIB6 ZAHE 1.5mg 0.0105 0.0026
LIZE MO0 E(RIE) 15mg NE 0.0849 0.0212
Ets2l 300mg 1.2000 0.3000
L-OFEX| LL-0t2 7| L) 0.0010 0.0003
U =2=M(SR-23381) 4.0000 1,0000
o s=HERLZT2 XA 5E) 8.0000 2.0000
T E2F]| () 20.0000 5.0000
EHAEZHESHNMELEDR) 1.6000 0.4000
oA Z2EAESI 2 HE A E 0.2000 0.0500
EMZt&(Puracal PP/FCC) 0.3000 0.0750
T A A= A (97%,DC)/IB/BSC 0.5000 0.1250
THAMUIES(FHMLUIEER) 0.4000 0.1000
SAHEA 0.0600 0.0150
ol EO A A A 0.8000 0.2000
TRl == (1202061) 0.5000 0.1250
HFE 2FEF(21904292/AH) 0.2000 0.0500
C 2 35H(2910156) 0.6000 0.1500
A== 61.5356 153839
A 100.00 25.00

- oA AT 12e] T TP aHiwe] d
T"i“ o

HR7) 93 BeAel FaelA A 5

2] 13(25g)°l 05 mg/g®] Rgl+Rble] &

0.8%=

=
9 A

rfo off

E 58 ME AAF JAA A= AT
mg/g
Sample Rgl Rbl Rg3(S) sum
A=Y 2% 0.05 0.04 N.D 0.09
A 19 5% 0.14 0.09 N.D 0.23
A =d 10% 0.26 0.18 N.D 0.44
g &3 & 0.01 0.01 0.00 0.02
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2. AEE &3 AP AAE AL
et B
AR 7)ee] Bl Qate] xnlE FANTE AFOR 2HAE] Al e HF
QS 715 E AR AN WY,
- 28%F A7) AejHstgigtue A= EEAT S} e ATNEE s, g o
M= Tea FH|o /MekS Raste] 29 5% 10% 3714 wige 2 #5S AAe9e
E 59. A= wiHE(2%, 5%, 10%)
f4g)- =& EIY 212 =2 g) T2/t
] TY 12 1E, 33 12 4.0
17 A& B & Hl = (%)
JEEALICILER|CIEE S 150 mg 96160
A2p 1500 mg 82 0000
du=Es 20000
AL EC-15121 3.0000
oj AR 1.5000
(4g) - ~E ElY & L =22k g) =T
dF T 1813, 35 12 a0 g
1ZIl 5 HiEHH| =03 S gl
FEAMUCHEIERCIEES 150 mqg 96160 0.3846
2t 1500 g T9.0000 3.1600
olArE S | 5.0000 | 02000
_ K M vouuy
HuE=IEC15121 5.0000 02000
O M 1.3000 0.0600
{dg)- ~C! EIY 212 Li =&H gl
Wi UY 12135, 3B 12 4.0
17l 5 Hi &tH| &%)
THEA|LCH SR OEESEE 150 mg 96160
| 1500 g 73.8840
HET 10,0000
HOHIEC-15121 5.0000
O] AbSpE 1.5000
ZtEA YA YolF2 5 et 35 BES Fawanlo] Qola ol 2 vhx| 9]
ZlEdor ghgolll 2 AR IE E4F R TS 2%, 5%, 10% 37H4 wige s AAES

ThEsESl =
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I Milling7] £l We ARee) 223 2 54 24

7}, Qa2 o] wet milling7] S o] &3+ s}

1. A 2 A4 wet milling# 2] 274
O 4t 2 4k oF 273 em® AlASkSl A, homegenizerve— o]-&3to] wet millingS 2 A3
O Az A ¥& a9 wet milling AL 15000 rpme 2 3RS 2 3, 4, 5 2 6H 2 a4

milling A2]& AA|3h
O Ax ¥ ArEY e wet milling 242 15000 rpmo.= 3|A 5 5 6, 7, 8 E 9uf= A milling
< AARH

O 3 min F¢F milling A28}, 15 E<F cooling times 1 cycle® AR5 & 3 cycle ¥ ¥

2. Wet millingx &l ¥ 4229 54 H7F 3
O FAETo EAS B35y ste] BakA, A% dx=7], da3lsS SRS

1) ¢+
O Wet millinge] ¥ sampleg 12, 24 h 9] ¢3S o] vl A3

2) =4

O &% 26 g5 de©& 100 mLol %ol 24k A & d=F47] (Mastersizer 3000,
Malvern, Worcestershire, UK)Z o] &3}o] =43},

3) M=

O Petri dish (35x10 mm)ol] ¢S 4.
O A% A(CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)< ©o]-&3&] =43}
O =4 A, 5 WAZ (L 5718, a: 6.89, b 532)2 BHA & 53] wtE =4,

4) kst 54 (ABTS, DPPH)

O ABTS+ #% 25 g& ethanol 10 mLe} =33 & 80T 9 240X 3AI7F F=&3514
UV-spectrophotometerE ©]-83 3% 732 nmolA F4 33+

O ABTS = [1 - (/\]Ef‘47}j~3]'t/7\]‘:—'m"*ﬂﬁﬂ":) * 100 (%)

O DPPHE £ 25 g& ethanol 10 mL9t £33 F, 80 T2 &F2FZolA 347 5
UV -spectrophotometerE ©] &3 &3 % 517 nmol /\1 =435S

O DPPH = [1 - {NEFAF2E-ASAANF I =)/ A 557350 « 100 (%)

o
off
-
s

3

J|m

3. Wet milling © 4 &%



1) o]+

O 2uj= sA% s
Aol ag =

O 382 343 =49 wet milling 5, 244 3to]
gE ol A AL FAFAL-

~

wet milling @&

Ad Fo % o

Al 2 B E R gol 2 7 3 cm®Z AlAS A7}

45} gel Fo] #

rlru

a9 31 9%3 JNu5E wet milling A E F49 9F
12 h after grinding C: 24 h after grinding

A: Immediately after grinding B:

2) =R

O AfAoz 2 9z A7]2 Byd 2 9 gu) UL A=l
2 592 imz ZAHM e =4 A R 2
O 3,4 % 5 3AukS vude Al

A SRy 77t 203

A e A S

4 B M A A e 9 2719 436 imE 4



32

5. SHAIRE 90% AR E]l Al

ol

o
oft
ro

st 448 2t B

= 3w 840l o %

.

A

A RE AAA717F 484 7 1330 umE Apo] =7 vkt &

a9y 32. A4 E 28 3d wet milling AFd F49 94 A7) 2 BEE
A: 1:2 (fresh ginseng : D « W), B: 1:3 (fresh ginseng : D * W), C: 1:4 (fresh ginseng : D « W),
D: 1:5 (fresh ginseng : D+« W), E: 1:6 (fresh ginseng : D« W).

E 61. 3o @2 wet milling @ F49 AR =27)

Ginseng root solution

Cumulative distribution size (um)

Mixing ratio

) 10% 50% 90%
(ginseng : DW)

1:2 2.03 9.74 417

1:3 48.4 544 1330

1:4 43.6 548 1350

1:5 81.3 561 1460

1:6 5.92 438 1270




A%
WE L' gk 3% D RS ANt A85E Soste 4TS dehidle
oo whl AAE o gre ABAS T T F UAS

¥ 62. dXuFo] B2 wet milling M E 49 A=
(Ginseng root : D« W)

Mixing L a b
1:2 63.46 + 0.82° -0.72 + 0.07* 12.75 + 0.63°
1:3 62.57 + 0.89° -1.07 + 0.08"° 1098 + 0.56
1:4 60.64 + 0.47° -138 + 0.05¢ 974 + 0.24°
1:5 56.98 + 0.58° -1.45 + 0.05° 9.27 + 0.36°
1:6 4990 + 0.79° -1.31 + 0.04° 3.80 + 0.35¢

“IMeans with different superscripts within the column are significantly different (p<0.05).

i, ABTS®] %

2 L
do T
-
a7

44.62

a
3314 3279
b b
23.04
30 } 19.81 &
€
20
10
0 ; : i \

1:2 1:3 1:4 1:S 1: 6

Wet milling mixing ratio (ginseng : DW)

a9 33. A5 2Edled wet milling X2 & #4222 DPPH
¥ “Means with different superscripts within the column are significantly different (p<0.05).

DPPH-Antioxidant Activity %
3




100
=
79.54 . 80.18
Z 7521 b 7733 a
= 80 } b 67.63 2h o
= c
=]
-
2 60
=
=
=)
2 40 |
E
= 20 F
aa)
-
0 L 1 1 1
1:2 1:3 1:4 1:5 1:6

Wet milling mixing ratio (ginseng : DW)
a9 34. A SFE 283t wet milling A FAELS ABTS

*“Means with different superscripts within the column are significantly different (p<0.05).

3. Wet milling *g] & i de] 54 Hr} =
O e FAE WA A YERA, WATE AR, 45 2 WA

2) "l A=
O FAFEAE 1] A (Scanning  Electron Microscope TM 4000, Hitachi, Japan) 2. & 7}<&7 <t
15 kVoll A vlAlF+xE5 #32

3) A=
O Petri dish (3510 mm)e] &2& 9.
O ME=A(CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)< °]-&3 AL, x+F

WAl gk (L 57.18, a™ 6.89, bt 5.32)% WA F 53] whE =4

4) &4kst 574 (ABTS, DPPH)

O ABTS+= ®% 25 g& ethanol 10 mLet £33 %5 80C &F4ZoM 3 h
UV-spectrophotometerS ©] &3] &3 % 732 nmolA =439 <.

O ABTS = [1 - AN EHNETFE=/ANEFH7FEEE) + 100 (%)

O DPPH: #% 25 g% ethanol 10 mL9t Z¢3 % 80C &FFZFolA 3 h

UV-spectrophotometer& ©]-83 53X 517 nmol Al 43 =.

Ay
i
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£

Ay
s
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O DPPH = [1 - {NEH7IEZE-A2AANGTZE)/AEFH1 7= * 100 (%)

5) HEAkokA A
O % 25 g8 =AF & 100 mLoll g4 = 12, 24 h $o 229 LS A5 A =
5 Wet milling A8 A4 £3 EA

S|
A

1)

®) —r’?}a wet milling 39S WET, Ay or FEool By ey uEZ A vghka, 337 0]
st = A= U5

O #4249 10% Fxtell A= 9u sl Aol A 452 ym=z 71 A S o] ¥
2 gdisiA BEks ol 109 32 o] 688 ym= 7HFE ZA S50 HAA S

O F4ts wet milling A gg 2 B} A7[7F AA AR AA FH0] Ho, 45 ¢
st ARG A4ks B8t s Aol uiva wehd.

> 112
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a9 35. NS E 2889 wet milling NI AN =7 2
A: 1:8 (dried ginseng : D« W), B: 1:9 (dried ginseng : D« W), C: 1:10 (dried ginseng : D « W),
D: 1:11 (dried ginseng : D« W), E: 1:12 (dried ginseng : D+« W).

TEIE,

E 63. JAuFE 2 std wet milling A3 A YA

Dried ginseng solution

Cumulative distribution size (pm)

Mixing ratio

(ginseng : DW) 10% 50% 90%
1:8 46.4 299 716
1:9 45.2 278 689
1:10 53.8 263 688
1:11 60.9 303 704
1:12 77.7 382 771




A2

M
4
=
9
A
)

C

lo
©
—_
(@)
=
M
4
2
>
)
rlo
u
N,
1o,
M
i)
il
O,
R
it
Y

A X1000

= =L

Fe N
o _x\"—._.‘_

o b
gl

29 36. A2 25l wet milling X283 AAED wAFZ,
A: dried ginseng:water (1:8), B: dried ginseng:water (1:9), C: dried ginseng:water (1:10),
D: dried ginseng:water (1:11), E: dried ginseng:water (1:12).
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A0 T
- -
AAALol = b Agkd 10w B Mol A WX gro]l gk, ok wHE HAE golME
QAN AREH 2 @ ER AAE W FAE AR,
ofo whall, FA o= YAt r]o wWE Fro] BF LS HEHWA = FhS.

¥ 64. T4 F AU E wet milling AT AAETY A

(ghi/g}sﬂe?lgg r:alt)“\?w L a b
1:8 7455 + 0.95° 348 + 023* 1903 + 0.26°
1:9 76.69 + 0.99° 310 + 0.18° 1891 + 0.10°
1:10 77.39 + 1.03* 285 <+ 0.24° 1874 + 0.17°
111 75.79 + 091 340 <+ 0.23* 1873 + 0.18
1:12 74.83 + 0.09° 348 + 0.27*° 1826 + 0.21°

“PMeans with different superscripts within the column are significantly different. (p<0.05)

DPPH#kE 3] 4wl =7} ‘7%—0—#% 71%1% 736&—% HoE 58 AR Afol=7k Agkd 9, 104
848 Ael el A 247} 645 3 =73 %

M ABTSZHS 8] 8] 4] ﬂa};u} zﬂsq }1, 9,10, 11 3 12 8} 34 olM 90% ol’de] %k
o 2Ho] YL T ALY TN Fol FAH Aol & vpehhA %L,

1M}

—

=
e

= 20
k4
=

= 80
-

= 6-1 40
& T0
=

aé
- Gl
=]
{ 4743

1
=
=™
=
(=

S
) ' '
3

1:10 1:11
“El mll]lng mixing ratio (ginseng : DW)

a9 37. XS 28 sl wet milling A3 F A4E 2o DPPH ( ginseng : water ).
““Means with different superscripts within the column are significantly different (p<0.05).



100

92. "4
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80 |
TJ0
60 |
S0 r
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30

1:10 1:11

ABTS-Antioxidant Activity (%)

Wet mlllmg mixing ratio (ginseng : DW)

a9 38. A+ E €8st wet milling A& AMEZLS ABTS

““Means with different superscripts within the column are significantly different (p<0.05).

Ao A
ZF e d BHS mAS Fo %l Fo BArAA = Ay it Ad 2 AolE B
oA ekt
12h &, 22377 29 118 2 12v) 3]4] A2 oA vrEg P S0 Az FdX
= S #AFZT 5 QY 24 h To|= <le] BY wE EdE S,
b gufel 10w 81X 3k Al tre B A7)7F 3A o] Y 88 34 Aol A
24 h Solx= o] A 7etgkA &= A2 2 5 A2

a9 39, I Au¢E 3] wet milling X33 AR Lo EXeAA

A Immediately after dlssolvmg B: 12 h after dissolving C: 24 h after dissolving.
L. QlabEE] 9] cryogenic milling7] & o] &3 3}



1. A4F9] Cryogenic milling *12] =4

O 74E ¢F 27 3 cm A7IE MASA L, 3HH cryogenic milling”]ol] 30 g A= E°{7F &
23t H A=

O 4= cryogenic milling A2 & A, A2d A|E7F AA7} Hol FEste] ofgfgo]
= Zlojgt s A A

O Cryogenic milling< SPEX 6785D Frreezer/Mill (Spex Sample Prep, Metuchen, USA)E
o] &3t .

O 1 cycle2 precoolingS 5 min, grinding 3 min, rate= 15 CPSE 7|22 AP, 1
cycle AFolel cooling Al 7FS 1 minC & A A ste] A& &S,

O cycle F 2,4, 6,8, 10 ¥ 122 dAAsd A+

2. Cryogenic milling® 2] ¥ A4EZo] EA P} a4

1) Yr=iA

O YE=HA7] (Mastersizer 3000, Malvern, Worcestershire, UK)S ©| &3}o] Alo|=2E =435}
R

2) A=

O FAFHAAEN 7 (Scanning  Electron Microscope TM 4000, Hitachi, Japan) o2 7142 <t
15 KVl Al vl AlFx2& &3

3) A=

O Petri dish (35x10 mm)°l &< 95

O M%7 (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)< o]l &3 =A&d i, B+
WA (L 57.18, a™t 6.89, b 532)% HA F 53] HkE =3

4) 2kt 54 (ABTS, DPPH)

O ABTS+= &% 25 g& ethanol 10 mLe} £33 & 80 Co] dFxolA 3A7F FE319
UV-spectrophotometerE ©] &3l 3% 732 nmolA SA39 5

O ABTS = [1 - NEFH7MFZE=/ANEFH7FEEE) * 100 (%)

O DPPH+= % 25 g8 ethanol 10 mLe} &3 5 80 TY d=FxdA 3A7F F& 3t
UV -spectrophotometerE ©]83] &3% 517 nmolA SA39 5.

O DPPH = [1 - {(AEH7FFJ=-ASAANFZE)/A 25732 * 100 (%)

5 =AkrdA

O £% 25 g5 100 C = 100 mLeF &3 %, 12, 24 h H9 &S Ao F< 29 <3
qE gt Ao



3. Cryogenic milling # 2] ¥

1) JEi4

O B =7]= 4 cycle A8 S
A AaL, 12 cycledl Al 90% EE=

O 579

Ak

A7F eeprhs Aol .

10
_ slA "
- =
L 6 -2s
= -
E 4 E
= =
o | =
- -
D T T T T T
0 200 400 o0 BOO 1000 1200
Diameter (um)
10
- 81 C e
= =
e 6 a =
=] =]
E
E 4 1 =
= =]
- 17 -
'} T L] L] L] L]
0 200 400 600 B00 1000 1200
Diameter (um)
10
— 8 - E -
- =]
= ==
il 6 ; p—
2 -]
= E
2 E
= =]
- 17 -
0 - < - - r
1] 200 400 [ 1l1] 800 1000 1200

39 40. EEH7] cyclerE 2T A4 EZRY A2V £

Diameter (um)

Al 90% EELZANA 342 ymzE M 2 BHav|E
|4 688 um= 71 A 54 H A5
8 10 2 12 cycle A& T4 600 ym F-EoA] ELEo]

e

A5 Aol dofut

10

s 1B

o -

10

200

400 600 200 1000 1200
Diameter (um)

g -
6_
4 -

2 S

400 600 800 1000
Diameter (um)

1200

10

8 1

G

4 A

2 4

200

T

400 GO 800 1000
Diameter (um)

1200

EYXE

A: 2 cycle grinding, B: 4 cycle grinding, C: 6 cycle grinding,
D: 8 cycle grinding, E: 10 cycle grinding, F: 12 cycle grinding.



¥ 65. TAEH7] cyclerE &3 AETe

R =M

Cumulative distribution size (um)

2) MAA=

Cryogenic milling cycle 10% 50% 90%
2 19.6 103 530
4 14.7 63.9 342
6 11.8 54.0 391
8 12.9 60.4 515
10 12.0 62.2 589
12 15.1 96.4 688
zo] BEua7|7F #&FEAY 4 cycled| ] #U3 Aozl EdEo

O 7Hg A& Aol
o

= .

- 100 -



3)

e Bl A
AT cyele{ X 200% A 2 cycle (X500) ! Az cyele (2(1000)

A. 4 cyele (X 200)

A6 eycle (X200) - A%6 cyeld( X 500)

A. 8 cvele (X200).

AC10 cycle (X200)~ . A. 10 cycle (X 500) = A. T0.Eycle (X1000)

ey .ﬂ:".'}.'
i "35.?‘; :

(TN

a9 41. FZ2E Y] cycleFE 23 AMNELY nhFZ2
A: 2 cycle grinding, B: 4 cycle grinding, C: 6 cycle grinding,
D: 8 cycle grinding, E: 10 cycle grinding, F: 12 cycle grinding.

A

TEAAZE 7 ASkE 4 cycledl A WE O 6898% 7ol HAa, £ A7l wE
B> HolA= Wk

A gl FAmd A B 7)o wE FIEe gol: F AN, AMEE cycle
T7F Wobd s v A gho] AokA = AEdEE HER S

- 101 -
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A
12
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&
ft

¥ 66. AEH7] cyclerE 23

Cryogecr;éjlemllhng L a b
2 68.79 + 0.05° 1.30 + 0.01* 1397 + 0.05°
4 68.98 + 0.04" 1.10 + 0.01> 1372 + 0.07°
6 72.53 + 0.12° 0.94 + 0.01° 1453 + 0.04°
8 73.70 £+ 0.09° 087 + 0.01° 1477 + 0.02°
10 66.74 + 0.02f 0.53 + 0.01f 12.10 + 0.01f
12 71.05 + 0.17° 0.77 + 0.01° 1381 + 0.04°

“IMeans with different superscripts within the column are significantly different. (p<0.05)

DPPH®| ol &2 =77} 7bd AA 54 =09 4 cycledl A 71.06%= 7Hd =4 S 0]
A2 2 2 12 cycleS AL YA g 2wav)d wet Fe5E A e AE
S YJEHAS

ABTS®] 72 10 cycles ALqs A A FolA Fo]21 Ao]& Ve WA= F35.

90
80 |
69.43 %
0 r
60 |
50

40 r

30 r

DPPH-Antioxidant Activity (%)

20
2 4 6 8 10 12

Cryogenic milling cycle (Times)

a9 42. 3AE 7] cyclesrE €& A4EL9 DPPH.
“IMeans with different superscripts within the column are significantly different (p<0.05).

- 102 -
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o X Mz Am

JQU‘NEF

ABTS-Antioxidant Activity (%)

o
n

Cryogenic milling cycle (Times)

a9 43, FEAEH 7] cycle

==
T=

223 A4EZT9 ABTS.

3 89,53 §.52
90 » Ak Y b §8.72 1
b
85
8“ 1 1 L L L
2 4 6 8 10 12

“IMeans with different superscripts within the column are significantly different (p<0.05).
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w2 zpoli= iro] Y= xfoli= HolA ASkS

10 2 12 cycle A9 BEE& =520 AMZoA 39 d
0] 0] O

A A HE .
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O¥ 4. g3 TZAEHT] cycleTE ¥ AAAEZY EAHAEA.
A Immediately after dissolving B: 12 h after dissolving C: 24 h after grinding

2. Cryogenic milling7] & o] &

L FAAZIE o] &

7. e el

1. Cryogenic milling”] A& =71
ol HA cycle §& Ale]z 4

O
A8k
O 1%09°l cryogenic milling71¢] 48 X7} A &3=
g 3}

wel, 27, 99 2% HH 27 3
st 44 27 89

- 104 -
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&

=2 A2717F A9kE CPSE 7l o2 o|Hdl= grinding times 22ldto] H Ao #Edl A
e Faa e, A 30%, 18, 28, 3%, 48 9 5802 AAste] AFee.
2arelg 7Aate] W)= oF 2 73 em Z7]E AEE AL, cryogenic milling”7]el <k 30 gol
A4 e s wol Aaide

TAAZ7] CPSel wWE Ewe] A7)

wde] A7) 542 mastersizer 3000 (Malvern, Worcestershire, UK) 2.2 43311,
H = Al 9F 2 g ALV AREHAS.

Cycle= A7 cycle $99 4% ARSI, AL 718 AHen IH 3 mno2 3
A=

o] Z/)E 10 CPS% Ael #e Al A% A Bg 2719 177 uim7t 4] HAx

S ol 5 CPSelA 603 ym= 7}4 A Ao =S
Hdl CPS ©912l 15 CPSlA %= 10 CPSRth & &% 27|20 333 ym= A o] ¥ o] A]
Z+e 10 CPS7F A A9 CPS @97 AL AA %

AL

s 5
Q 4 e 5 4
2. =]
o 3 B 3]
— -]
=2 \ s 24
e —
- 1 § 1 -
0 . ' v T T 0 . : . : '
0 200 400 600 BOO 1000 1200 0 200 400 600 800 1000 1200
Diameter (pm) Diameter (um)
5 5
e C D
= — .’ R
* &
- B -
g g " |
= 2 E Z 4
S =
- 1 4 :E 1 4
i I i " S S R Tt
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Diameter (pm) Diameter (pum)
5
i E

Volume (%)

0 2010 400 G0 800 1000 1200
Diameter (pm)

79 45 FEE 4719 CPSE 2 F A4 £99 dAA7) H 2EE,
A5 CPS, B8 CPS, C:10 CPS, D12 CPS, E:15 CPS.
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SANZS] BHAD] WE A4 B 3]

A9 cyclerAE 4 cycle?} #HZ CPSHY 10 CPSE 7|+o2 U3 E 519 5.
el z27] A& mastersizer 3000 (Malvern, Worcestershire, UK) 2.2 =3 3}$ 1L,
H =4 Al 2 g AR AREHIS.

Tl A7l Ad #2 AAToIAE 30x AlY 7 Aol 5 #o] 703 pymE
F w Afo]=E FA o] HAUAS.

4% &<t grinding #& Al 7 22 Aol 291 163 ymz A o] H A

E 67. SEEHN7IY CPSE 2T A4 £

R

Cumulative distribution size (pm)

CPS 10% 50% 90%
5 15 111 603
8 8.9 47.5 266
10 6.75 34.1 177
12 9.52 56.8 300
15 12.5 70 333

Volume (%)
.

Volume (%)

0 W00 400 600 800 1000 1200
Diameter (pm)

B 8
=6 -
-

L =6
24 o
E r’_\-\ E '
£ 2 =
'\-.__\_\____\_ } 2
0 : . = —— "
0 W00 400 600  S00 1000 1200
Diameter (um)

8 8
~ . E _
&9 s
= e
g * 24
= =
=2 =]
- 2 2

0 — 0

0 00 400 600 8500 1000 1200

Diameter (um)

a9 46. FEAEH7IY EHATE 2P A £

B

ff\

200
Dtameter (|.lm)
.
o 200 400 600 800 1000 1200
Diameter (pm)
—
1] 200 400 600 800 1000 1200

Diameter (um)

#4237l H EEXEE

A: 05 min, B: 1 min, C: 2 min, D: 3 min, E: 4 min, F: 5 min
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£ 68 TEAEAY EHANES 2T A4 EEY dAA7

Cumulative distribution size (um)

Time (min) 10% 50% 90%
0.5 24.9 218 703

1 13.1 114 593

2 8 49.4 302

3 6.16 31.1 157

4 5.8 28.6 153

5 6.19 32.1 219

1}, Cryogenic milling= ©]-&3% 4tdle] Bdsl A4 21 &4

J {

1. Cryogenic milling”] # 2] z&71

O el e Z7]olA Ea3dte] 24 h 50C e EFHx7]oA Ax3 S

O Ax7F €549 92 2 7 3 cm A7|E MAEES] cryogenic milling”Z]el 30 g 2 o]
st s+

O #H A9 milling cycles 73871 Y3 precooling times 5%, grinding time 3 min ¥ CPS+
162 mANA 9, 1 cycle AFel 9] cooling timee 1 mino & A A3t A& 3A 5.

ul
=

i

2. Cycle?l-’?ﬁ] w2 olAk Qo] Bk 37

T 542 mastersizer 3000 (Malvern, Worcestershire, UK) o2 43} 11,
HZ A, F2 g ARTF AREANS

O 2 4,6, 8 10 2 12 cycle® A ste] B2 glzte] a71& =43}

O &% A7|= 10 cycle® Az = A, 7 22 68 yim= =74 H2UaL, 2 cycle® T3

g Wol= 7HE 2 144 ym=E S H A=

rok

s
it
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Volume (%) Volume (%e)

Volume (%o)

a8 47. 52EH 7] cycle

=
T=

A

0 200 400 600 800 1000 1200
Diameter (pum)

G

1] 200 400 600  BOD 1000 1200
Diameter (pum)

E

0 200 400 600 800 1000 1200
Diameter (pm)

o

-

Volume (%)
] =

]
=]

200

00 600 800
Diameter (pm)

1000 1200

4= =) ]
i

Volume (%)
(2]

(=
=

200

00 600 800
Diameter (pm)

1000 1200

= - L]
L L

Volume (%)

=

200

400 600 800
Diameter (um)

A: 2 cycle grinding, B: 4 cycle grinding, C: 6 cycle grinding,
D: 8 cycle grinding, E: 10 cycle grinding, F: 12 cycle grinding.

® 69. Z2EH7] cyclerE 28 Axd A F9 dA=A7

1000 1200

2T Axd A A dAAY] A 2ExE

Cumulative distribution size (pm)

Cryogenic milling cycle 10% 50% 90%
2 5.05 34.2 144
4 3.81 23.9 134
6 3.29 18.3 97.4
8 2.95 15.7 93.7
10 2.49 13 68
12 2.60 13.7 84.4
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i)
i)

t}. Cryogenic milling< ©]-&3% A4=7]9 st 354 =3

1. Cryogenic milling”7] A& x4
O dE71E A7 =2 st 2447 50T 3 dx7]0A HAxs3+.
O 7Ax7F 989 =7]= 27 3 ecm A7]E AAE] cryogenic milling7]ol 30 g A Yol £43}

[e)

5%

ol

O #HA<9] milling cycles 3}7] 93l precooling time< 5 min, grinding time 3 min %

CPS+= 162 A& A kAL, 1 cycle AFol9] cooling time= 1 mino = AAsle] 2335}

o] O
A+

2. Cycle:ﬁ—?oﬂ T AN =719 EY A7

Forol A7) =4-& mastersizer 3000 (Malvern, Worcestershire, UK) 2.2 AA TS =4
s, @ F4 A, 2 g AR 2RHAS
O Cycle 3l 2, 4, 6, 8, 10 % 123], & 6W°] cycle® Wy 24 A8 =
O ®e =7]= 8 cycleol A 208 pm= 7H& ZHA] e, 10 cycleo] AvpE A Re] =1
717 AR AAE AE F90 F 5 Ab S
] 1]
) ) B
§_~,4- SR
o= =
g g
©27 =
- -
0 —— 0 : M ————
L] IIJO -1-0[} 6!]0 B']l} 1[!00 1200 ] 200 400 GO0 B00 1000 1200
Diameter (pm) Diameter (pm)
6 G
— C — — D
=2 -
S 4 / sS4
o = [
E If 5
-_— 2 4 -_ 2
S [ ey =
0 ; . , ; . 0 . . ————
o 200 400 o0 BO0 1000 1200 L] 200 400 GO0 8OO 1000 1200
Diameter (um) Diameter (pum)
G 6
- E s |¥
& 4 '||I"r E:_’ 41/
) |' w [
g g
e~ £ 47
- - s
0 ' . B—— 0 T ' T —
] 200 400 GO0 BOO 100 120 1] 200 M) GO0 B00 1000 1200
Diameter (pam) Diameter (pm)

I 48. FAEHY] cycleFE 28T AxE AN E719 A3 € BE¥XE.
A: 2 cycle grinding, B: 4 cycle grinding, C: 6 cycle grinding,
D: 8 cycle grinding, E: 10 cycle grinding, F: 12 cycle grinding
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¥ 70. 52EH7] cycleE 23 Az A4 E7]9 A=AV

Cumulative distribution size (um)

Cryogenic milling cycle 10% 50% 90%

2 20.9 144 564

4 6.87 43.6 256

6 11.3 58.4 265

8 5.78 32.8 208

10 10.5 50.9 217

12 8.27 46.7 239

3. Cryogenic milling”7] & ©| &% ¥ 9 WA =Ato]l= F &4

(e FALT AN A2 AT 2)

7}. cryogenic milling”7] 9] cycleo] W& ZA|x=Alo]= sk
LA A

lel=+= Rgl, Re, Rf, Rh1(S), Rg2(S), Rg2(R), Rbl, Rc, Rb2, Rb3, Rd, Rg3(S),

Rg3(R), Rh2(S) & 14F 9] &S A3
O 7V & x=7), 3k =7, 7PE 2 A= 7] A28 Be 74z cycle 4 (342 pm),
cycle 2 (530 um), cycle 12 (683 ym)E TH|ste] JAA7] o] wE A Ale] = gk H]ustS]

[e)

.

O cycle 4, 125 cycle 29} #2ol& <l Zo]= HA oW cycle 4, 129] A A =Alo]l= & 3lako]
0 S ¢ 5 A5

O cycle 12 A& cycle 28t 22 Alo]=& 7hd dAbEo] ¢ E2dH Yy 22 A&
o] A T Alol=E YA 7] Wl H Aol =7 ¥ AA vken, webA cycle
2 B} JAAxAfol= F o] =4 U2 AL Fd & 7 A

E 71. 22847 cycleE 283 AN o AA Aol I
Ginsenoside (mg/g)
enic millin
cryogenic miing Rgl Re Rf Rh1(S) Rg2(S)
cycle
2 3.14 + 0.02° 2.70 + 0.01° 1.05 + 0.03° 0.11 + 0.01° 0.07 + 0.00°
4 325 + 0.03° 3.14 + 0.02* 1.21 + 0.02° 0.10 £ 0.01° 0.09 + 0.01°
12 3.42 + 0.05* 3.10 + 0.01° 1.26 + 0.03* 0.08 + 0.01°> 0.09 + 0.02°
PEIT
cryogemic miting Rg2(R) Rb1 Re Rb2 Rb3
cycle
2 0.02 £ 0.01° 323 + 0.14° 0.73 + 0.06° 066 = 0.04° 0.17 £ 0.01°
4 0.04 + 0.00* 3.60 + 0.21°" 0.89 + 0.08* 0.76 + 0.08*® 0.16 + 0.01°
12 0.05 + 0.01* 3.66 + 0.22*° 0.94 + 0.05* 0.80 + 0.02*® 0.19 + 0.03°
cryogenic millin
yogeme miing Rd Rg3(S) Re3(R) Rh2(S) Sum
cycle
2 0.25 + 0.02* 0.00 = 0.00 0.00 + 0.00 0.00 £ 0.00 12.13 + 0.26°
4 0.25 + 0.03* 0.00 = 0.00 0.00 + 0.00 0.00 £ 0.00 13.50 + 0.48"
12 0.24 + 0.03* 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 13.83 + 0.38"

“PMeans in the same column with different letters are significantly different at p < 0.05.
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. cryogenic milling”7] 9] CPSel| W& A =Alo]= &

O cryogenic millingS ©]&3}¢] 4 cycle®Z 3 A UA 40117} 7F4 Zkal 4 cycles
7o & %% CPS (cycle per second)Z 5, 8 10, 12, 15 CPS®Z &gl A A7|E =2
A Aol = S A3+

O 7V & d&=7], S3F &=, 73 & dAA7IE 2] 2749 10 CPS (177 um), 12
CPS (333 um), 5 CPS (603 pym)E H|ste] YA 7]9 W& M w=Alol= shaks vl ulstY

[e)

.

O A xAbol= ek CPS Aol wah o]l Apol7l fileyt fdx=a7|d=z 7Hg 22
177 ym<! 10 CPS Aol A 7 A mAtel= & gHako] =55 ST 5 A0, dA
7 603 ym= 7HE ZE 5 CPS A7k AAleitel= F FHako]l 7MY Yes #eld &
AN+

O A=/ WE AAmAlels FF BA A% YA 425F DA wAol = ol
Zrbehe AFE 13

¥ 72. 5AEH7] CPS & €83 A4 ¥y IAAxAtol= dF
Ginsenoside (mg/g)
cryogenic
milling CPS Rgl Re Rf Rh1(S) Rg2(S)
5 3.21 + 0.06° 2.75 £ 0.03> 1.28 + 0.01° 0.09 £ 0.02* 0.11 + 0.01°
10 3.38 + 0.02° 2.85 + 0.01* 1.31 + 0.04° 0.10 £ 0.01* 0.11 + 0.01?
12 3.28 + 0.04° 268 + 0.02° 0.81 + 0.69° 0.10 + 0.01* 0.07 + 0.02°
cryogenic
7 Rg2(R) Rbl Rc Rb2 Rb3
milling CPS
5 0.09 + 0.01* 359 + 0.14° 0.81 + 0.077 0.64 = 0.06° 0.17 + 0.03°
10 0.10 + 0.01*  3.85 + 0.05* 0.89 + 0.03* 0.74 + 0.05* 0.16 + 0.02°
12 0.06 + 0.01°  3.60 + 0.06" 0.89 + 0.01* 0.78 + 0.02* 0.19 + 0.01°
cryogenic
milling CPS Rd Rg3(S) Rg3(R) Rh2(S) Sum
5 0.26 + 0.03 0.00 + 0.00 0.00 + 0.00  0.00 + 0.00 13.00 + 0.38°
10 0.26 + 0.02° 0.00 + 0.00 0.00 + 0.00  0.00 + 0.00 13.76 + 0.09°
12 0.28 + 0.02° 0.00 + 0.00 0.00 £ 0.00  0.00 + 0.00 12.74 + 0.78°

“PMeans in the same column with different letters are significantly different at p < 0.05.

t}. Cryogenic milling”] 9] timeo] W& XA x=Alo]= 3}k
O Cryogenic millingS ©]-€3to] 10 CPSe £% & 4 cycle®Z EH3E Ao JAFALo] =7} 7}
3 o} o] = 7]%Oi time (30 s, 1 min, 2 min, 3 min, 4 min, 5 min)& 2] YA

O 7+% /T‘—.L% ?JXPEUL o3 AT, 7 2 dAATE B 4244 4 min (153 pm), 2

min (302 ym), 30 s (703 um)E R8sk YAA7| wE M Aol = G aF vl als sl =
O WA|mAfel = ek timeol wel F24 )1 Zbol7k filen, fA7E 2 30 s (703 um) A
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o
pE

3]

g7 AS AAmAtel =9 B Gl Y e F A

ilo
gt
et

R 73 FEZH) AE 29 A B JAxA = FF

Ginsenoside (mg/g)

cryogenic milling

] Rgl Re Rf Rh1(S) Rg2(S)
time
30 s 3.81 + 0.10° 3.27 + 0.06° 1.50 = 0.06® 0.11 + 0.02* 0.16 + 0.03°
2 min 3.74 + 0.03®" 335 + 0.03°® 1.47 + 0.02*® 0.13 + 0.05* 0.15 + 0.012
4 min 3.68 + 0.02°  3.41 + 0.02° 1.46 + 0.07° 0.10 + 0.02* 0.17 + 0.01°
cryogenic milling
_ Rg2(R) Rbl Rc Rb2 Rb3
time
30 s 0.09 £ 0.01° 420 + 0.11* 1.10 + 0.05° 0.94 + 0.05% 0.20 + 0.02°
2 min 0.09 + 0.01*° 432 + 0.05° 1.09 + 0.02* 0.99 + 0.03* 0.22 + 0.01°
4 min 0.09 + 0.01° 426 + 0.03* 1.14 + 0.04* 0.97 + 0.02* 0.19 + 0.02°
cryogenic millin
yopemic miing Rd Re3(S) Re3(R) Rh2(S) Sum
time
30 s 0.29 + 0.03°  0.00 £+ 0.00 0.00 + 0.00 0.00 = 0.00 15.66 + 0.49%
2 min 0.29 + 0.02®  0.00 £ 0.00 0.00 + 0.00 0.00 = 0.00 15.84 + 0.19%
4 min 0.31 + 0.01°  0.00 £+ 0.00 0.00 + 0.00 0.00 + 0.00 15.77 + 0.10?

a-bMeans in the same column with different letters are significantly different at p < 0.05.
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t—l

Do

1)

3. Cryogenic millingS °©]&% 4 #H4d JF =226 21 &Y R 0|3ty 54 £4

N

7. Q14 wep =y AR 24 %9

A4 HEle] 22E] ANE FH|

AETH = A4 BEE < 05 em® Aldste] AH8-3H8 &

AAd Ax Bel= Ay Z22E7] (CBR-101; Gene Café, Ansan, Korea)E o] -&3fo] 125 g¥
2280l 2Eot AHE dEste] AHeetdls.

228 L1 160, 170, 180, 190, 200 C= Ze]ste] AA 7 $ 3 cryogenic milling7] & ©] &
ato] st &

Lo QApAfol=Th THE Ak Ao may 2R AWI § O 2EE VFoR 22aF AR
£ 9 12,15 18 21 o= E]??‘PO% HA AAY 21& S

229 ¢4 By 54 3o 35

228 H QIAEEY SAS #A6] fste] A, o, Ak F84, s & &
iz, 33, AAEA =S S-S5 A&

=4

H

AL Bdad A BEEES AAFxHoR JEFEAY] (Mastersizer 3000; Malvern,
Worcestershire, UK)& ©]| &3}l &4 &

A2 Z74L particle refractive index: 1520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non—-Spherical,

Measurement time: Background (10 s), Sample (10 s) &2 =71 A9 =

IRy

228 A A4 e 9EY 22 3 JdES 92 &) Yol o S5
B & ¥y BUE2L petri dish (35x10 mm)ell ¥o] &S =49 L.

Al =

A=

Petri dish (3510 mm)el] %S 92

A=A (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)< ©] &3] =433 <.

274 A, & WA (L7 7044, 2" 416, b 1868)% B4 F 53 M2 24398
T84

TEAALE 22 05 g& 7T 30 mLeF &5t & 80 C9 d=24=x (BF-30SB; BioFree,

Seoul, Korea) 1 A7t &9t 73t
Heo] i & o4 E3AS 10000 rpme = 30 min &< HWAFEY 7] (1736R;
GYROZEN, Daejeon , Korea) & ©|-§3to] o] &3¥ AT AS 839 =.

w8 ¥ A5 dS Whatman No. 22 o 33st & I3 Ax7] (LD-918TH; Lequip, Hawsung,
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5)

6) &

7)

Korea)® 60 °CollA] 24 A7} A Z3 2.
FEA (%) = (x4 A5 &9 T/ B ) x 100 (%)

Gatsl=Agd e B 1 g2 70 % ethanol 25 mLeF &3k & 80 C9 dd2+%(BF-30SB;
BioFree, Seoul, Korea) °l4] 3 A7} F& 3}o] F=4 S W= $ Whatman No. 22 o3}

slo] A x5k =
F=d9 Ax & IdF=7] (EYELA rotary evaporator N-1000; SUNILEYELA,
Seongnam, Korea)& ©]&3lo] %3153

FEE AEZe FAAZ7] (MCFDS8512; ilShinBioBase, Dongducheon, Korea)E ©]-&3}<]
_]
DPPH= v 72 245 o] £3te UV-spectrophotometerE ©] &3 §3% 517 nmolA
o3

DPPH+= % 25 g5 ethanol 10 mL9} £33k & 80 T d=2FFoA 3 A7t F=& 3}
o] UV-spectrophotometer (Thermo Scientific, Waltham, MA, USA)E o] &3] &3% 517
nmoll A S A&

DPPH = [1 - {(AEH7ISZ - A 8AANGE =)/ A 55 H1 732 * 100 (%)

]
05 g T7FF 50 mLet &3k 3 95 T 324 %(BF-30SB;
S W= 3 Whatman No. 28 o

mlﬂ
myr

=2 7
*"L—E] e SAL =
BioFree, Seoul, Korea) oA 2 A7} F% sl =. F
Hablar, o e A4S 50 mL HebaaE HEste] U3 dY FEAS AU
1A FEF (2 mL)¥ Foli-Ciocalteu A ¢F (2 mL)& 3% &9 &3 & 10 % NaxCOs
(2 mL)= #7Fakd =

HE TS A2, oA 1 ARE EF O WwE 0 FFE 700 nmeol

5
UV-spectrophotometer (Thermo Scientific, Waltham, MA, USA)E o] &3] 7S A&
% gallic acid® €017 AFAM (v = 15.111x + 0.0406, R* = 0.9976)l] tiate] g b=

=
-
o
1__

A

a1 &
EEAEE
3diF 42 +% 05 g5 THFT 50 mLe éi%& %, 95 T 3FJ2+%(BF-30SB;

+ % Whatman No. 22 &
JJr P},\J— 04%5] 14k e 50 mL F)r’\ &3 Fo] FEANES AxAS.
5 E}“’*E*‘: ol4t F&9 (0.6 mL), 5 % phenol ] (0.3 mL), sulfuric acid (15 mL)Z
sk & 8 To &24%(BF-30SB; BioFree, Seoul, Korea) o4 30&3F & 3=

g = B2 A8 obrolA 23 e FFE 490 nmelA UV-spectrophotometer

ﬁd
£ 9
offt 1
ne
ro R

—

(Thermo Scientific, Waltham, MA, USA)E ©] &3t #S A2 ¥ D-glucosez dofzl
AHFA (y = 0489%5x + 0.0088, R? = 0.9955)0] theldle] e A3ty S

2H i A4 =9 (05 ml), carbazole-absolute ethanol (0.1 %, v/v) (0.25 mL),
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HSOs (3 mL)E =33 & 80 T =2+
7t A 5 S

Z(BF-30SB; BioFree, Seoul, Korea) oA 5%

O &g 3 15 B AL odhoA wrsA7l & F3%= 525 nmolA UV-spectrophotometer
(Thermo Scientific, Waltham, MA, USA)E o] &3l #& 4 % D-galacturonic acid®
Aol AFFA (v = 35033x + 0.3208, R? = 0.9842) o] tjgdsle] 7S 2E319 <.

6) XM =AtolE 4

O A Aol &=He B 2 g8 70 % methanol 25 mLe &3%3 F Funnel shaker
(RS-1; Jeio Tech, Dajeon Korea)E ©] 83t 15 & =9k F&3519 <.

O F& ¥ dolid& S 50 mLE AE3 & 3500 rpmlE 5 ¥ F¢F dAEY As

O WAE % 4FAE 022 um o 2o (Nylon)& ©]-g-3o] of 7391 4.

O HAAMx=Atol= shake C18 AH (Kinetex, 5 pm, 250x4.6 mm; Phenomenex, Seoul, Korea)
S o] 83e] HPLC (1260 Infinity 1l LC System; Agilent, Santa Clara, CA, USA)Z &4
A=

3. 229 A H A e Bue ossty 54

D Q=EA

O Yol 2= Z 28 AHQl controlo] BlE] 3] RE 2] Fol| Al AfolZ27F 9 &
o] g2l4.

O 22" 2w wela vugk Ay 10-20 pm Aol Z2E 7F A oA = 180T o4
A Aldl aglal 2 9 gE g Alo]=2E b A FAA = 190T o] AHE Al $F
HAgS HAS

¥ 74, %3 AARAo| R} 2AE Lxo wE A4 By BT PARIALol=E
Roasting Particle size (um)
(Suléf) Temlz?g;”‘ture D [3,2] D [4,3] Dx (10) Dx (50) Dx (90)
Control 14.00£0.20**  68.20+£7.10°* 5.80+£0.20%*  28.50+0.90°* 145.90+8.50%*
160 7.01+0.24%® 28.61+1.69%" 2.65+0.14%  15.26+0.97% 84.40+4.15%
170 5.41+0.19°P 18.90+0.43°C 2.17+0.04°®  10.50+1.03°° 50.36+1.46%°
10-20 eCD dc eDE eD eCD
180 5.60+0.12 20.94+0.88 2.19+0.05 10.29+0.63 55.83+1.18
190 5.78+0.20°°  20.93+2.06% 2.33£0.09°°  10.64+0.38°° 57.94+2.14%
200 6.99+0.52°® 23.93+£1.55°%¢  2.81+0.16°®  13.50+2.15° 61.40+2.80°C
Control 24.90+0.40%  113.70+4.20  9.60+0.10%*  57.20+0.80%* 299.20+4.70%
160 12.98+0.35°®  101.74+7.58®  529+0.30®  39.64+2.34°® 277.80+22 .60
20-30 170 11.98+£0.33%  94.58+15.83®  4.73+0.07%°  32.90+1.27% 235.20+35.93%
180 9.80+0.44% 52.40+£11.92°  3.87+0.13%  22.56+2.38% 118.35+16.78%°
190 10.68+0.31°  50.18+4.75%® 4.36+0.07°°  25.08+0.79% 136.67+21.01°°
200 13.33+0.21®  69.97+4.17% 5.30+0.05®  33.45+0.68% 183.00+8.129¢
Control 34.50+0.80°*  215.50+11.20°* 12.40+0.30°* 113.80+9.10"  591.70+24.50"
30-40 160 18.10+0.38"  146.00+6.16™  6.98+0.38"®  58.90+2.04""  431.20+21.48"
170 17.43£0.42®  152.14+14.24°®  652+0.36°°  61.80+2.70® 439.00+70.14°8
180 12.66+0.59"  62.40+2.49 4.92+0.16F  31.21+2.28P 180.80+6.30°°

- 115 -



40-50

>50

190
200

13.96+0.58°
15.78+0.64°

88.04+14.07°¢
101.02+12.28°C

5.51+0.30c”
6.24+0.33°

36.99+1.97°P
41.62+2.72°C

251.14+42.44"C
287.60+39.18°

Control

160
170
180
190
200

46.80+1.00°"
19.64+0.57°
21.76+0.49"
14.88+0.53"
15.84+0.23"
18.23+0.50™

198.80+7.00°
149.83+4.96"°
164.43+2.88"
90.56+11.83"
96.96+8.11°

123.67+6.89"°

19.00+0.40™*
7.71+0.26"
8.44+0.23"
5.98+0.28b"
6.34+0.10"
7.09+0.24°

104.00+1.40%*
68.20+3.16"
77.16+2.77°
41.40+0.88"
42.86+1.18%
53.93+1.48"°

529.40+22.80
439.00+26.95™
459.14+6.72"®

248.50+29.22"F
277.17+18.78"°
350.00+22.23"

Control

160
170
180
190
200

64.10+5.30*"
39.04+4.57%"
28.29+1.62%
25.58+0.10°
27.63+1.11%
27.07+1.13%¢

289.00+5.00*
314.00+31.87%*
231.25+12.87%
219.40+4.28*
234.75+13.09%
225.33+13.99°¢

25.00+2.10*
15.73+1.67%®
10.44+0.43%¢
9.73+0.12°

10.43+0.28%¢
10.82+0.47%¢

207.40+6.30*
239.19+49.29°*
126.50+15.41%"
96.60+3.32%"
108.45+9.82%°
103.58+7.01%*

690.40+10.60%°
739.40+33.08%"
645.25+14.64%
635.20+10.28%
642.88+23.12%
640.88+27.10°°

“*Means with different
(p<0.05). *"Means with

iy

(p<0.05)
O AApol =
o] gld.

O =AY o] Aghel webd Hug A}, 2E Aol 18 & 2AY Al &

228 Aol controlo] Hl& ¢

superscripts within same temperature group are significantly different

different superscripts within same size group are significantly different

5 mE 228 A TelA Aozt FUS

= o o
NS HAS.

E 75 T QAAolz 2y Az e A4 e BEel YRpAtel=

Roasting Particle size (pm)
(Slfée) (Télr&e) D [3.2] D [4,3] Dx (10) Dx (50) Dx (90)
Control 14.00+0.20%* 68.20+7.10%* 5.80+0.20°* 28.50+0.90%* 145.90+8.50%*
9 8.22+0.33% 45.78+4.61°® 3.28+0.11°¢ 18.67+1.70% 110.00+3.92
10-20 12 7.58+0.27 30.83+2.86° 3.04+0.10°° 15.87+1.13° 77.60+8.60%¢
15 5.60+0.12°F 20.94+0.88% 2.19+0.05%" 10.29+0.63° 55.83+1.18%°
18 7.06+0.10°" 26.03+2.02°°  2.90+0.07%" 13.93+0.30°° 68.48+6.00%
21 9.27+0.10®® 29.38+3.99% 3.89+0.05% 17.77+1.67° 70.55+11.40%
Control 24.90+0.40%* 113.70+4.20"  9.60+0.10% 57.20+0.80% 299.20+4.70%
9 20.34+1.52% 112.5045.45%  7.87+0.15% 48.94+1.14% 288.33+5.03%"
20-30 12 16.92+0.63" 92.02+13.90®  7.10+0.34°¢ 35.08+0.30 274.50+19.94°®
15 9.80+0.44% 52.40+11.92°°  3.87+0.13% 22.56+2.38%7 118.35+16.78%
18 17.38+0.39%"  68.33+5.95% 6.51+0.69%" 35.58+6.31 181.33+14.64°
21 17.62+0.48°  97.50+8.48® 7.07+0.24 37.62+1.48" 252.67+4.16°
Control 34.50+0.80°* 215.50+11.20"  12.40+0.30°*  113.80+9.10™  591.70+24.50™
9 30.60+0.84" 181.00+10.86  11.88+0.44"  87.08+1.99" 503.00+46.90™
2040 12 16.45+0.13°° 137.40+9.10°°  6.38+0.12%° 48.70+1.21°° 403.17+57.68"
15 12.66+0.59" 62.40+2.49" 4.92+0.16F 31.21+2.28 180.80+6.30°°
18 23.58+0.99° 143.75+3.86°"  9.26+0.48°C 57.28+2.61° 403.20+28.90
21 24.22+0.79°¢ 155.00+3.56"°  9.27+0.46C  62.08+1.65" 445.20+34.80"
Control 46.80+1.00"* 198.80+7.00°*  19.00+0.40™  104.00+1.40°®  529.40+22.80"
40-50 9 37.98+2.72"®  208.67+6.81™  14.18+1.18"™  127.25+11.76"*  524.67+15.50""
12 28.80+0.73" 156.60+3.78°  11.14+0.46"  75.54+1.84"™ 423.80+15.91™
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15
18
21

14.88+0.53%
26.83+0.68"°
26.46+0.50°°

90.56+11.83
156.00+3.87"8
157.40+4.28

5.98+0.28"
10.36+0.46"°
10.05+0.32°°

41.40+0.88°
73.58+3.24¢
70.20+1.90°°

248.50+29.22°C
427.00+8.03"
442.00+18.75"8

Control
9
12
15
18
21

>50

64.10+5.30**
48.33+0.96%
45.83+0.51%"
25.58+0.10%°
43.26+1.31%
45.96+6.74%"

289.00+5.00*
282.25+10.14%
287.67+0.58%
219.40+4.28%
293.80+14.82%°
338.57+57.82%"

25.00+2.10**
18.80+0.75%
16.53+0.38%"
9.73+0.12°¢

15.76+0.64%"
16.97+3.84%

207.40+6.30*"
193.50+7.33%
197.75+7.14%48
96.60+3.32%¢
192.00+19.7"
265.71+95.90°*

690.40+10.60%"
686.00+26.15%
708.67+7.77*

635.20+10.28%
731.60+19.40%"
781.57+54.01*

“*Means with different superscripts within same roasting time treatments are significantly different

(p<0.05). AFMeans with different superscripts within same size group are significantly different

(p<0.05).
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Roasting temperature (°C)
190

20-30

30-40

40-50

=50

A w2 Bad A AlFhe] SUtEeE ZAstRE Qs Ao] RSl
A AL PAAfol 2o} BB, 2oy AYAgte]l A5 Ao] o] Held
Roasting time (min)
15
Ginseng |} .

39 51 43 22" Azte ©mE A4 e dE H
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Roasting time (min)

Size (um) Control 9 12 15 18 21
10-20
20-30
30-40
40-50
>50

3) Ak

O SiAprtol =l whel v e A fYAAtol =7t AEes Wik (L) & S7hsta A e
(@) ok FA= () = FaeAE

O =g Adel metds, a0 227F 71845 Maillard 802 A3 duiede] 9
o Wineh A= Fasils.

O AW AME (a) = YAALe]=7F tha 22 10-30 um A2 Tl A= A o] FeishA
gokort, 30um Btk Z Apel=E 7R A elAE gk (L), &M% (b) o vhA =
ashl o
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¥ 76. 04T A2 B2 2o wWE Q4 By B Ax
Roasting Color
(Splrzn% Temperature (°C) L ax bx
Control 82.13 + 0.54* 0.71 + 0.229€ 1540 + 0.14%
160 65.00 + 0.24% 544 + 0.10% 17.62 + 0.11%*
10-20 170 59.77  + O.16a§ 547 + o.ozzi 16.50 =+ o.oaai
180 52.35 + 0.08° 544 + 0.03 14.32  + 0.06"
190 4329 + 0.12% 543 + 0.03*% 11.45 =+ 0.01%8
200 37.04 + 0.08 421 + 0.01%® 7.79  + 0.02°F
Control 80.44 + 0.25"* 1.07 + 0.04"  16.03 + 0.36°
160 60.47 + 0.08™ 6.35 + 0.03% 17.29 =+ 0.03"
20-30 170 54.46 =+ 0.08;2 6.49 + 0.01::: 15.87 + 0.07b:
180 4459 + 0.09 6.04 + 0.05 11.90 =+ 0.03°
190 39.71 + 0.08" 518 + 0.04" 929 + 0.01°°
200 35.12 + 0.12°F 401 + 0.01° 6.52 + 0.06
Control 78.77 + 0.77 1.41 + 0.09°" 16.64 + 0.26°
160 57.47 + 0.12%® 6.78 + 0.07** 1696 + 0.22%
2040 170 53.37 = 0.05612 6.45 + o.ozdi 1534 + 0.04;;
180 43.83 + 0.16° 6.32 + 0.02° 12.28 + 0.02
190 37.72 + 0.15% 482 + 0.01°° 838 + 0.00°F
200 3438 + 0.12% 3.84 + 0.01°¢ 6.28 + 0.02
Control 7757 + 0.04% 1.83 + 0.02%F 1721  + 0.01**
160 56.05 + 0.10%® 691 + 001" 1674 + 0.07*®
40-50 170 50.72  + 0.09;1; 6.80 + o.ozbi 14.87 =+ o.ozj;
180 4336 + 0.03 591 + 0.03° 11.23 + 0.05
190 37.47 + 0.09% 469 + 0.05% 8.06 + 0.07*
200 33.17 + 0.08%" 335 + 0.02% 527 + 0.03%F
Control 76.31 + 0.10** 191 + 0.05* 17.26  + 0.01**
160 52.12  + 0.07°® 7.40 + 0.03*" 15.86 + 0.05°
.50 170 49.69 + 0.146; 714 % o.ozai 14.83 + 0‘01‘1;
180 41.77 + 0.06° 595 + 0.04° 10.84 =+ 0.03°
190 35.63 + 0.08% 450 + 0.02°° 7.13 = 0.05%
200 33.19 + 0.12% 2.97 + 0.02°F 475 + 0.02°F
“*Means with different superscripts within same temperature group are significantly different

(p<0.05).

AT\leans with different superscripts within same size group are significantly different (p<0.05).
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E 77 G gAMb 2} 229 e BE A4 %Y B A=

Roasting Color
(Sulrzne) Time (min) L ax bx*
Control 82.13 + 0.54* 0.71 + 0.22% 15.40 =+ 0.14%
9 65.65 + 0.04%" 526 + 0.00°® 17.03 + 0.04%
10-20 12 57.65 + 0.05% 6.01 + 0.02% 16.16 + 0.03%
15 52.35 + 0.08%° 544 + 0.03% 14.32 + 0.06%°
18 4595 + 0.07* 587 + 0.01% 12.36  + 0.01%F
21 4453 +  0.05% 542 + 0.01% 11.50 + 0.03%
Control 80.44 + 0.25" 1.07 =+ 0.04F 16.03 =+ 0.36%
9 60.99 + 0.06® 594 + 0.01% 17.02 + 0.03%
20-30 12 5427 + 0.13 629 + 0.01% 1553 + 0.03
15 4459 + 0.09°° 6.04 + 0.05" 11.90 =+ 0.03®°
18 44.03 + 0.02™ 555 + 0.02°¢ 1126 + 0.01%
21 40.31 + 0.01° 527 + 0.00% 957 + 0.00°
Control 7877 +  0.77°" 1.41 + 0.09" 1664 + 026
9 6123 + 0.05" 6.01 + 0.01° 1724 + 0.01**
20-40 12 5171+ 0.4 6.66 =+ 0.02" 1508 + 0.03°
15 4383 + 0.16% 6.32 + 0.02%° 12.28 + 0.02°°
18 42.03 + 0.02% 571 £ 0.02"° 1060 + 0.02
21 38.19 + 0.13F 499 + 0.01°F 8.22 + 0.05°
Control 7757 + 0.04% 1.83 + 0.02% 17.21  + 0.01**
9 5963 + 0.08% 6.49 + 0.01" 17.18 + 0.05"
40-50 12 51.65 + 0.14 6.56 + 0.03% 14.77 + 0.00%®
15 4336 + 0.03% 591 =+ 0.03€ 11.23 + 0.05%
18 40.78 + 0.14% 554 + 0.02°P 981 + 0.04%°
21 37.72  + 0.07" 499 + 0.02%F 801 + 0.01%
Control 76.31 + 0.10% 191 + 0.05% 1726 + 0.01**
9 56.92 + 0.08%® 6.83 + 0.03* 16.80 + 0.05%
250 12 49.10 =+ 0.12°¢ 6.86 =+ 0.00%" 1404 =+ 0.01°¢
15 4177 +  0.06%®° 595 + 0.04% 10.84 + 0.03°®°
18 40.08 + 0.06% 534 + 0.00% 922 + 0.02°F
21 3735 + 0.18 497 + 0.01% 790 + 0.02°%F

“*Means with different superscripts within same roasting time treatments are significantly different
(p<0.05).

ATMeans with different superscripts within same size group are significantly different (p<0.05).

4) %
S84 controlzte] Wil A YAAtel 27t Aobd 5% Fbse 4FS wgom 10-20

um Ate| =8 bl e § 2 Alel=E Ad BREd 949 od nalg
O ol ®io] FopdFE 4B ABE: WS sl TR el 840 Frhah
Aog HoH.

O 2289 aao] glojAE 1607180 € 7HAE 228 A E 51A &< controld] H] 3|
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20-30

AFE] e e BAAW 190 T oA ZAEA control HUF A= AEdS HIS
(p<0.05).

O Z22YL2 d-utgo g Q3 ARS vyysts gd2eEHIE 28ty 84S S7HAF.
SHAIRE Ui =2 addAe 584 PRl BA 8y FE8AAATTE Hacte AS
T,

90

| I Control
L I 170
S EEE 180
e 70_ ........
> ] 190
3 .0 [ 200
c aA
o bABSY, 5
= & /
i L %
i abE abD % 5 oD
o) b5 % deD]
whd b3 / :"o
S | g N

>50

Particle size (um)

a9 53 4T 22H 22X ©E

“IMeans with different superscripts within same

A4 H2 £2Y F84 AF

temperature group are significantly different

(p<0.05). “"Means with different superscripts within same size group are significantly different

(p<0.05).

O 842 control 7+ Bl A §JApALe] =7} Hol A4 2 Frtste AES B on 10-20
um Abol =& 7Hd A= o & Abo]=2E MK EEHEH 74 AolE B
(p<0.05)

O Z2" g QoA s, 97156 ¥ 7MA &= 22" AP E 1A &S controlol H&] Ad
3l 2 #hs EUAINE I8 & o] E2AH A control Btk fHAsteE AEES HAS
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I Control

(%) xapu

Aignjos Jajepy

30-40 40-50 >50
Particle size (um)

20-30

10-20

PN
T

A e £2 FE84 A

=
p=

228 A7t ©

z:;l_

a9 54. ¥

Means with different superscripts within same roasting time treatments are significantly different

a-d

Means with different superscripts within same size group are significantly different

A-E

(p<0.05).

(p<0.05).
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3.5

I Control
160 ah
I 170 .
1180
190
2.5 - l:| 200 cdA

dA
2.0 L=

3.0

bcA

A; P o
20-30 30-40

DPPH radical scavenging activity
(IC50 mg/ml)

Particle size (um)

aY 55 ¥ 22H X0 ©E J4 e E2Y s
““Means with different superscripts within same temperature group are significantly different
(p<0.05). “*Means with different superscripts within same size group are significantly different
(p<0.05).
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DPPH radical scavenging
(IC50 mg/mil)
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>50

Particle size (um)

a9 56. T 228 Ao mE A4 HY 2w FAsT

““Means with different superscripts within same roasting time treatments are significantly different

(p<0.05). *"Means with different superscripts within same size group are significantly different

(p<0.05).

6) = Zelvl=

O % EelslE e 229 A controlol A IARALe] 2o whek MWL HE, AAA}ol
2o Aol dFE B FFS RS 10-20 um At =B A AelTe] A9 the AT
S} frol#el Aols KBS (p<0.05).

O 2" AP @ 2E ATl control B} & g BAS (p<0.05). ol Z2E A
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I Control
16 160
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Total polyphenol content (mg/g)

%

o
e
b

40-50 >50

Particle size (um)

I 57 9Y¥d 22H 254 ©E 4 #e 229 F ZYdE &F

““Means with different superscripts within same temperature group are significantly different

(p<0.05). **Means with different superscripts within same size group are significantly different

(p<0.05).
O % EeslE F3e 229 49 contoll A YAl zel wheh WAL P, YAl
Z7F Zold s =S dHS KIS
7w} vt A3 BE AYFELS 21 min A8 A P =2 eSS HY
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2

a3 58 g%
“‘Means with different superscripts within same roasting time treatments are

a—

significantly different (p<0.05). “*Means with different superscripts within same

size group are significantly different (p<0.05).
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I Control

vz 160

>50

50

40-
(pm)
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““Means with different superscripts within same temperature group are significantly different

(p<0.05).

Means with different superscripts within same size group are significantly different

A-E

(p<0.05).
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=
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Means with different superscripts within whole particle size group are significantly different
(p<0.05). AEMeans with different superscripts within same size group are significantly different

(p<0.05).
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7) XA =Abo]l =

O ZlAwmAtol =& QfApALo] 2o mE e HolA] gk, ol F& YAtol= W= <l
s Aol7t uA @e Rom A7,

O B22H 2o it 38 44 S B 220 27F S71ES 54 A=A
o]= (Rgl, Re, Rf, Rbl, Re, Rb2, Rb3, Rd)+= #rastes A34S B H=A4 A=A
o]= (Rg2(S), Rg2(R), Rg3(S), Rg3(R), Rh1(S))+= S7tete= AF¢S 1S

O & HAAlxAtel= a2 190 T2 =2® AA| g43% AE HJYSERE 129 EXAF
& g3HolA ott wehg,

O Z2=H® Agte] W& HAlmAtol= e 74 Foll &

O

E 78 4T JAALo|z2g 2AH AT rE Q4 BE 29 FAAMkALo=
Roasting Ginsenosides content (mg/g)
(SLIIIZT?) Temlz?g)ature Rgl Re Rf Rb1 Rc Rb2 Rb3 Rd
Control 3.68+0.03"  3.41+0.02*  1.46+0.08" 4.26+0.03" 1.14£0.04®>  0.97+0.03* 0.19£0.02*" 0.31+0.01*
160 3.72+0.08"  2.37+0.04°  0.86+0.00° 3.80+0.08° 1.32£0.05*  1.07£0.01* 0.23+0.06" 0.21+0.02®
170 3.41+0.06°  2.45+0.04°  0.93+0.01" 4.30+0.14" 1.37+0.05*  1.04+0.02" 0.23+0.06" 0.29+0.01*
180 2.30+£0.14°  1.84+0.10°  0.73+0.01° 3.04+0.03¢ 1.05£0.03  0.92+0.01* 0.17+£0.01*® 0.18+0.01¢
190 0.70£0.02°  0.93+0.02°  0.56+0.01" 1.32£0.01°  0.55+0.07°  0.50+0.03" 0.12+0.08° 0.11+0.03°
200 0.11£0.02°  0.18+0.01%  0.26%0.01" 0.26+0.01%  0.12£0.04°  0.39%0.46° 0.00£0.00° 0.08+0.02"
10-20 Teml??gfture Rg2(S) Rg2(R) Rg3(S) Rg3(R) Rh1(S) Rh2(S) Sum
Control 0.1740.01°  0.09+0.01° ND £ ND € 0.10+0.02° ND 15.77+0.02"*
160 0.16£0.07°  0.09+0.07° ND F ND © 0.05+0.03¢ ND 13.89+0.04™
170 0.24+0.06”  0.19£0.06"  0.08+0.02°  0.08£0.03"®*  0.10%0.00° ND 14.7240.04""
180 0.26+0.04*  0.10+0.04°  0.19+0.01¢ 0.07+0.03®  0.22+0.00"° ND 11.06+0.03"
190 0.39+£0.06*  0.10£0.03®>  0.45+0.01*  0.11+0.04*®  0.34+0.06" ND 6.18+0.03*
200 0.27+0.04%  0.00£0.00°  0.36+0.02" 0.13+0.03"  0.24+0.04° ND 2.40+0.05%
(Sulrzne) Teml??éf‘t“re Rgl Re Rf Rb1 Re Rb2 Rb3 Rd
Control 3.28+0.04°  2.68+0.02°  0.81+0.70*" 3.60£0.06°  0.90£0.02°  0.78+0.02" 0.19£0.01* 0.28+0.02*
160 3.87+0.22"  2.90+0.12*  0.92+0.06" 4.64+0.32%  1.30+0.03®  0.99+0.06" 0.20£0.03"®  0.31+0.05"
170 3.62+0.08°  2.55+0.05°  0.94+0.02" 451+0.04"  1.42+0.08"  1.12+0.03" 0.24+0.06" 0.29+0.03"
180 2.17£0.07°  2.08+0.08°  0.73+0.03*®  3.08+0.16° 1.05+0.00°  0.84%0.02° 0.14+0.01° 0.23+0.02°
190 0.61£0.00  0.70£0.00°  0.51+0.00"* 1.04+0.08°  0.42+0.02°  0.36+0.02" 0.04+0.01° 0.10+0.00°
200 0.0840.00°  0.20£0.00°  0.23+0.01° 0.29+0.03%  0.14+0.02°  0.14+0.03° 0.03+0.04° 0.06+0.02°
20-30 Temp?fft”fe Rg2(S) Rg2(R) Rg3(S) Re3(R) Rh1(S) Rh2(S) Sum
Control 0.06+0.02°  0.06%0.01° ND ° ND € 0.10+0.01¢ ND 12.75+0.07°
160 0.23£0.05*  0.22£0.09*  0.04+0.01° 0.11£0.01*  0.05+0.03° ND 15.77+0.08°*
170 0.24+0.06°  0.23£0.06"  0.12+0.03° 0.10£0.03*  0.14%0.05° ND 15.52+0.04%
180 03240028  016%0.01"  19.002°  005:0.01°  0.22+0.03° ND 11.26+0.03"°
190 0.33:0.020 0088000 ga6.001A 011004  0.330.01% ND 4.97+0.01"
200 0.28+0.02*" ND € 0.40+0.05* 0.13+0.02*  0.23+0.02° ND 2.22£0.02*
plze  Temperature Rel Re Rf Rbl Rc Rb2 Rb3 Rd
Control 3.93+0.08"  3.24+0.04*  1.13+0.31% 460+0.28"  1.57+0.16*  1.33+0.17* 0.19+0.04* 0.42+0.07"
160 3.314£0.03®  2.35£0.07°  0.75+0.04° 3.39+0.05°  1.26+0.03°  1.02+0.04° 0.19£0.01*  0.16+0.03
30-40 170 3.10£0.00°  2.73£0.10°  0.76+0.00° 4.18+0.08" 1.34£0.00°  1.06+0.04° 0.13£0.01*  0.21£0.06*¢
180 2.14+0.05°  2.26+0.07°  0.68=0.00 3.39+0.07° 1.26£0.09°  1.06+0.06" 0.15+0.04*° 0.26+0.03"
190 0.53+0.02°  0.72£0.03°  0.46+0.05*°  0.99+0.03°  0.44+0.06°  0.38+0.03° 0.08+0.08" 0.11+0.00°
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200 0.06+0.00"  0.12+0.00°  0.24%0.00° 0.21£0.00°  0.09£0.05°  0.11£0.01° 0.05+0.03" 0.07+0.00"
Temﬁ(’,,e(g)atum Rg2(S) Rg2(R) Rg3(S) Rg3(R) Rh1(S) Rh2(S) Sum
Control 0.20+0.08"  0-11£0.127 ND F ND © 0.05+0.09° ND 16.77+0.10%
160 0.16:0.01°  018£0.00°  (615000°  0.05£0.00°  0.03+0.00° ND 12.84+0.02°
170 0.27£0.07*"  0.28+0.08"  0.08+0.03°  0.07£0.03*®  0.08+0.03" ND 14.30+0.04"
180 03240014  0:09%0.00° 18,000  0.05£0.00°  0.20+0.04* ND 12.05+0.03%°
190 0.30+0.06"  0-08%0.03" 35,0015 008+0.00"  0.27+0.00" ND 4.78+0.03"
200 0.2240.01""  0.00+0.00°  0.41+0.02* 0.10£0.00"  0.27+0.01* ND 1.95+0.01%F
plze  Temperature Rgl Re Rf Rbl Rc Rb2 Rb3 Rd
Control 3.14+0.02°  2.70+£0.01°  1.05+0.03" 3.23+0.14°  0.73+0.06°  0.66+0.04" 0.17+0.01* 0.25+0.02*"
160 3.56+0.12"  2.86+0.02"  0.85+0.02° 4.33+0.02"  1.34£0.03"  1.11£0.02" 0.24+0.04" 0.27+0.01*
170 2.98+0.00°  2.37+0.06°  0.85+0.01° 3.75+0.07° 1.23£0.00°  0.98+0.00° 0.20+0.08" 0.22+0.03%¢
180 2.16+0.03"  1.85+0.01°  0.76+0.01° 2.95+0.05°  1.04+0.06°  0.91+0.03° 0.18+0.07* 0.19+0.01°
190 0.77£0.02%  0.82+0.03%  0.54+0.00" 1.2840.00°  0.46£0.01%  0.44+0.03" 0.15+0.01% 0.13+0.02°
200 0.10£0.02°  0.17£0.01"  0.19+.0.00° 0.28+0.01"  0.10£0.00°  0.15+0.00" 0.03+£0.01° 0.08+0.01°
40-50 Teml??gft“re Rg2(S) Rg2(R) Rg3(S) Rg3(R) Rh1(S) Rh2(S) Sum
Control 0.07£0.01®  0.02+0.01° ND F ND © 0.11£0.01° ND 12.13+0.03°
160 0.20£0.01*  0.16+0.06*  0.03+0.00" 0.09+0.00°  0.03%0.01° ND 15.06+0.02°*
170 0.24+0.05"  0.20£0.01*  0.09%0.02° 0.07+0.01*  0.11+0.03° ND 13.29+0.02%®
180 0.27+0.08"  0.16+0.04"  0.19+0.02° 0.05+0.05°  0.23+0.06" ND 10.93+0.04°
190 0.28+0.01*  0.06+£0.01*  0.39+0.01* 0.09+0.01°  0.29+0.01* ND 5.67+0.01*"
200 0.23+0.02"  0.08+0.00*  0.38+0.01" 0.12£0.03*  0.17+0.01° ND 2.07+0.01%°
plze  Temperature Rel Re Rf Rbl Rc Rb2 Rb3 Rd
Control 3.81+0.10  3.27+£0.05*  1.50+0.05* 4.20+0.11° 1.10£0.05°  0.94+0.05° 0.20£0.03"®  0.29+0.03"
160 3.89+0.00"  2.26+0.04°  0.87+0.02)¢  3.97+0.07°  1.16+0.03®  0.93+0.03" 0.19+0.02° 0.24+0.02°
170 3.25+0.03°  2.86+0.03°  0.89+0.06° 4.37+0.00* 1.40£0.01*  1.14£0.00* 0.29+0.01* 0.28+0.00*"
180 2.2240.01°  1.98+0.05"  0.81+0.00° 3.14+0.03°  1.14+0.07°  0.96+0.03" 0.20£0.06"  0.27+0.03*
190 0.63+0.01°  0.66+0.02°  0.50+0.03" 1.04+0.05%  0.39+£0.00°  0.37+0.02° 0.13+0.07%¢ 0.11+0.00°
200 0.06+0.00°  0.11£0.00"  0.19+0.02" 0.17£0.02"  0.06+0.00°  0.11+0.00" 0.05+0.00¢ 0.07+0.01¢
>50  lemperature Re2(S) Re2(R) Re3(S) Re3(R) Rh1(S) RR2(S) Sum
Control 0.16+0.03*  0.09+0.01° ND” ND? 0.11£0.02° ND 15.66+0.04"
160 0.17£0.04*  0.21+0.01*  0.03+0.01° 0.10£0.01*  0.08+0.03° ND 14.09+0.02"
170 0.2340.01®  0.20£0.08"  0.11£0.01° 0.12£0.00"  0.09%£0.01° ND 15.22+0.02°"
180 0.33+0.04*  0.17£0.02*  0.26+0.02° 0.12£0.00*  0.21+0.00° ND 11.82+0.02°"°
190 0.30+0.06*  0.10£0.02®  0.36+0.02* 0.10£0.02*  0.32+0.04* ND 5.03+0.02"
200 0.19+0.04° ND¢ 0.34+0.03" 0.10+0.00*  0.18+0.04" ND 1.64+0.01"
Lt 27 maY dAY 24 g9
L 24 &£71¢ 228" AZ &1
O AZFEH= A 2715 9F 05 cm® A&t 2838192
O AE= M =7]= Ay 22H7] (MK-300; JC Company, China)E ©]&3lo] 40 g¥ ZAH
o emoh ARHE gEste] AL
O 22 &%+ 130, 140, 150, 160, 170 CT= <&ste] A & F cryogenic milling”7] & ©]-&
ato] sk &
O w29 iaprtol=rt 71 Agd HAo 248 g AUE § O 2LRE Vo 2AE AR



o

1)

2)

z2EH

Q= BA

AL Bdad &7 BEEES AAFxHoR JEFEAV] (Mastersizer 3000; Malvern,
Worcestershire, UK)& ©]-&3}o] 4335

A2 Z7AL particle refractive index: 1.520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non—Spherical,

Measurement time: Background (10 s), Sample (10 s) 22 ZAS A3 A .

94'7

228 A9l <A 7] 9EF 2AE Fo JES ZEtaY £7]9 YWol gHS SAHIA
o

= .

B & =7] EZEL petri dish (35x10 mm)ol] €o] S =A% S

PR

O Petri dish (35x10 mm)°l] #Z4<& ¥S.

O M=7 (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)< o]-&3&] =43} 2.

O =4 A, & WMAF (L™ 3716, a 498, b 790)= BA ZF 53] wtE =A3519 <

3. 228 AT @ 4 =7 B o|sstE EA

1) 984

O &7l 22" AHYE oA &S controldd H|3] BE Z22Y 259 A TFEL YAALO
2= ARS.

O Dx(90)& 7|22 7F Z& Alo]Z2E HYW 228 2% 1505 7|02 AHE 9 12
15, 18, 21 Fo & Zg3sto] YARPAlo]=E Hlwd A3t 9 B 229 Al 7 2 Alo] 2 E
RS

O Z2¥3E5 IS v 22yl =2 259 71 A A ARl =2E 238 F7HA
EdR= T =

£ 79. ¥ 229 £x0 wE A4 27 229 dAA =
Roasting Particle size (um)

Teml??gft“fe D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)

Control 11.62+0.53°  50.30+9.57° 491+0.19°  23.93+1.30° 131.50+19.37°
130 13.83+0.39°  96.43+10.94*  5.90+0.17° 30.48+1.45"  284.80+55.83*
140 14.02+0.50°  94.44+19.99"  6.05+0.07° 30.80+3.46"  257.86+54.86"
150 14.78+0.30"  84.70+13.66"  6.53+0.14"  31.08+2.01"®  240.40+37.94"
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160 15.34+0.45"  85.59+14.89"  6.67+0.15"  33.59+2.63" 261.78+49.41*
170 12.72+0.38°  92.28+9.02* 521+0.16°  29.10+1.17° 259.80+29.33*

AFMeans with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting temperatures based on roasting time (15 min).

£ 80. ¥ 22H Azt wE I E7] 2L dAAtol=

Roasting Particle size (um)
Teml??gf‘tu‘"e D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)

Control 11.62+0.53" 50.30£9.57°°  4.91+0.19°  23.93+1.30" 131.50+19.37°
9 8.91+0.11°°  43.21+1.62°%  3.33+0.04°  21.14+0.55°°  122.40+1.67°
12 9.29+0.36°>  73.08+3.66" 3.61+0.56° 23.36+1.45°°  203.50+18.19"
15 14.78+0.30" 84.70+13.66"  6.53+0.14"  31.08+2.01* 240.40+37.94"
18 9.54+0.19¢ 65.68+0.71°¢  3.66+0.07° 23.63+0.56"  191.09+10.27°
21 7.91+0.09° 47.52+2.36"%  3.01+0.08° 18.56+0.72° 139.80+6.30°

AP\eans with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting time based on roasting temperature (150 C).

2) o
O Z71= MAA7F 971 AT 170 C A &
O 180 T 22" Alol& A4 &7|7F §7] wiwol 2 Ao A= 130, 140, 150, 160, 170 T
2 228 @ A= Adst
O 4% 9 A& B3
Aol T dro} H 5. o= HwAH

o

= 130, 140 °Ce] =2¥ HA e+ controlel] H| &
w$e 2R 22" o ot & JIFE FA
o)

§ Ao
o ng

Roasting temperature ( °C )
Control 130 140 150 160 170 180
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Roasting temperature ( °C )
140 150 160 170

Control

£ controlel] H3| EF
4ol ARXS ML)
o] 7} glo] 15, 18 ol A]

O
b dropr N

Ginseng S
stem

i

39 63. OFT 22" At mE M £7] 9= A2

il

Roasting time ( min )
15 18 21

Control 9 12

39 64. YT 22" Ao BE QA4 =7 BT A #

3) A%

O 2719 AEE 2ad A YR FARE AT 22 5 gdon AAE: 2ay A
Frhetsl e

O 229 exd metdE YRt gastgn 4NEd FARE FhaE 43S B

O 228 Akl w2 QA 7] P AR: FF A4 o4
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A-

X 8l g E2Y 25 W& AN F7] £ A=
Roasting Color

Temperature (°C) L a’ b
Control 68.14 + 0.12° -0.87 + 0.02° 14.65 + 0.07°
130 71.29 + 0.10* 0.33 + 0.00" 14.22 + 0.02°
140 69.42 + 0.08° 0.57 + 0.02° 14.47 + 0.03°
150 67.41 + 0.08° 1.71 + 0.02° 15.56 + 0.03"
160 62.69 + 0.07" 3.43 + 0.01° 16.53 + 0.02"
170 59.71 + 0.18" 3.78 + 0.07* 15.57 + 0.06"

"Means with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting temperatures based on roasting time (15 min).
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29 4 9 AL BAs) fdtel ey, 9w, 4EE ZYHAS
YA

55 AAxHoezr JdEi+A7] (Mastersizer 3000; Malvern,
Worcestershire, UK)ZS ©] &3
A2 ZAL particle refractive index: 1.520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non-Spherical,

Measurement time: Background (10 s), Sample (10 s) &2 ZAS A4S,

9’]‘7

T

228 A2l 4t o IEI ZAE Fo] AES ZEAEH £7]o Ho] S SAHIG S
B & 9 BEUEL petri dish (35x10 mm)ell ¥o] &S =A3H S

PATR =,

Petri dish (35x10 mm)o] &£Z4& &,
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WA (L™ 59.84, a 373, b 15512 BA & 53] dtE ZA 3.

A W@ Q4 9 Buro] olshsty =4

O Dx(90)& 7|0 2 HjuA o= A =
O wehA QIAF o] 228 A= Aoz = FAg4Q J3de 7Y dug

£ 82 B4 229 2o BE A4 4 Y YRAol=

Roasting Particle size (um)
TemQ?g)ature D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)

Control 5.07+0.21% 15.73+3.03° 2.12+0.14° 9.53+0.23%  39.70+11.37°
130 10.13£0.27% 49.34+11.50" 3.97+0.13*  22.55+0.82% 104.14+27.97°
140 10.13+0.41" 53.37+8.34"  3.89+0.24* 22.61+0.70" 123.38+11.35"8
150 10.50+0.31" 55.94+6.94"  4.06+0.13* 23.45+0.69" 125.71+10.16"®
160 10.48+0.21% 52.10+1.96"  4.10+0.10* 25.10+1.56* 127.00+5.79"8
170 10.28+0.30" 55.83+12.53" 3.85+0.12* 23.42+2.15" 135.17+21.24"

ACMeans with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting temperatures based on roasting time (15 min).

£ 83. ¥ 22" Az wE QM d 29 YAl

Roasting Particle size (um)
Time (min) D [3.2] D [4,3] Dx (10) Dx (50) Dx (90)

Control 5.07+0.21" 15.73+3.03°  2.12+0.14*°  9.53+0.23" 39.70+11.37°
9 6.14+0.35°  140.80+21.25"  2.17+0.05°° 14.88+2.48" 709.00+31.07*
12 5.58+0.16" 80.84+20.75"  2.00+0.05°° 13.58+0.40°¢ 206.00+38.12°
15 10.13+0.27* 49.34+11.50° 3.97+0.13" 22.55+0.82" 104.14+27.97°
18 5.16+0.96" 21.20+8.61° 1.97+0.35°  10.42+3.13%7 58.32+21.73
21 6.33+1.98" 31.29+16.00° 2.46+0.75°  12.98+5.19%C 65.03+14.26"

ADPMeans with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting time based on roasting temperatures (130 C).

2) ol

O ¢ 1307170 CT= 5
THY Ad 245 wAad,

=5 A=

W oEoh 248 3 A3 130, 140 T 2 AolE molx gy
e

T 722" AAg Ao+ controld+= 3

N
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Ruasting temperature ( “C )

Control

Ginseng
laef
O¥ 65 ThFE 229 At mE A4 4 2Y 93
3) M&
O Y& 721y 2 T/ TE He AT Asa, ANE s Stk AES B
%
I 84. T4 22y 2o ©E Q4 I BT A=
Roasting Color
Temperature (°C) L’ a’ b’
Control 60.12 + 0.09* -3.98 + 0.01° 17.36 + 0.04*
130 59.03 + 0.13° -1.51 + 0.06" 16.26 + 0.19°
140 59.86 =+ 0.02° -133 =+ 0.01° 16.22 + 0.01°
150 5793 + 0.03° -0.68 =+ 0.01° 15.95 + 0.02°
160 57.76 + 0.03F 0.05 + 0.01° 15.89 =+ 0.01F
170 53.14 =+ 0.01F 1.34 + 0.01° 1420 + 0.01°

A\Means with different superscripts within all treatments are significantly different
experiment was conducted at different roasting temperatures based on roasting time (5 min).

(p<0.05). *This

¥ 85 ¥ 22H Azte] wWE A4 o EFe Ax
Roasting Color
Time (min) L a’ b
Control 60.12 + 0.09" -3.98 =+ 0.01" 1736 + 0.04"
9 58.47 + 0.02°  -2.56 + 0.00° 15.90 + 0.05°
12 59.96 + 0.00° -2.77 + 0.01° 16.41 + 0.01°
15 59.03 + 0.13“ -1.51 + 0.06" 16.26 + 0.19°
18 58.80 + 0.14° -2.87 + 0.01° 16.30 + 0.04%¢
21 58.59 + 0.02°  -2.39 + 0.00° 16.22 + 0.03°

AFMeans with different superscripts

within all treatments are significantly different (p<0.05). *This

experiment was conducted at different roasting time based on roasting temperatures (130 C).
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A welel HAZ) AE

AMEFHE A4 Y E oF 05 em2 Ald3te] A8 5.

AR A s FET7E ol &ete] 125 g¥ AL TV 2= AbE 2este] A8t
A

228 25= 140, 150, 160, 170, 180 CT= Ey]dte] A =2 3 3 cryogenic milling”7| & ©] &
ato] Efsk A+

wuel Lol b Agd A7e) 93] SRR AE F O LRE /Eon #93]
AZFE 1, 3,5, 7,9 £o®m delate] HA A 2102 e e

BAZ] @ A Ree 54 A P

Bz B QA BRe A4S BAW Asel YR, G, AR 2R

] =4

ZA 2

A A BEES dAxdo=E JERA7] (Mastersizer 3000, Malvern,
Worcestershire, UK)& ©] &3} S43A 5.

A2 ZA L particle refractive index: 1.520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non-Spherical,

Measurement time: Background (10 s), Sample (10 s) &2 1S HAHT}AS.

9]

HAF7] A A4 e dEH #4357 Fo dE5s Fdad &) gol s 573
s =

B & By 2258 petri dish (35x10 mm)ol]l ¥o] #AS A3 S

&ilc

Petri dish (35x10 mm)ol] %S %S,

M= Al (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)° o] &3l FH43% .
24 @ E2 WA (L: 3719, a7 112, b 33D B4 ¥ 58 ux =439

sdz7] AAe @ 4k e BHe] oshey 54

QA e FHAF7] oA

A & 150, 160, 170, 180, 190, 200, 210, 220 CT= 5 & &< HLdF7] Ayt o
Jegomt 2 AolE wolA @gker} 200 T o4 Azl AL W wudw At
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A. 150 °C D. 180 °C

E. 190 °C F.200 °C G.210 °C H. 220 °C

a9 66. LTV 220 ©wE A FE d= 9#
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Superheated steaming

Temperature ('C) Before After
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£ 8. BT Aoz FdF7] exe] BE A P B dAAel=

Super-heate Particle size (pm)

d steam
Temlg?crfmfe D [3.2] D [4,3] Dx (10) Dx (50) Dx (90)

Control 14.05+0.21%  68.24+7.08*  5.78+0.15" 28.49+0.93""  145.88+8.50"
140 13.53+0.52*®  50.10+5.14" 552+0.10"  31.04+1.95"  124.57+14.32%¢
150 9.49+2.62°  48.64+13.38%  4.17+1.33" 21.21+8.54°  110.72+21.22°¢
160 8.74+2.01°  27.27+0.57°  3.38+0.61" 21.51+5.59¢ 59.25+5.75P
170 12.20+0.87°¢  56.40+2.57°  4.95+0.36°°  25.97+2.53°¢  135.00+4.18™
180 11.76+0.35°  58.43+0.61" 4.74+0.04°  25.14+1.54%¢  121.5+4.65

ADMeans with different superscripts within all treatments are significantly different (p<0.05). *This

experiment was conducted at different super—heated steaming temperatures based on steaming time

5

min).

E 87, BHHY Aoz BHEF7) Aol e A4 P BT Aol =

Super-heated

Particle size (um)

steam
Time (min) D [3,2] D [4,3] Dx (10) Dx (50) Dx (90)

Control 14.05+0.21%  68.24+7.08° 5.78+0.15%  28.49+0.93“  145.88+8.50°
1 41.92+17.42% 239.33+74.47" 14.48+5.41% 91.55+4.98"  622.83+123.09*
3 17.06+5.83" 130.80+41.17°  6.50+2.27°  43.44+16.76° 434.00+170.33"
5 8.74+2.01°°  27.27+0.57° 3.38+0.61° 21.51+5.59°°?  59.25+5 75
7 7.3240.59" 19.19+4.01¢ 3.27+0.12° 13.84+2.49" 44.19+11.38"
9 7.79+0.25P 23.01+3.79°  3.09+0.18° 15.20+1.15° 56.41+16.10°

APMeans with different superscripts within all treatments are significantly different (p<0.05). *This
experiment was conducted at different super-heated steaming time based on steaming temperature

(160 C).
3) 2|
O Hd=7] 5 & 7|F02 252 1407180 CRE =4 st #e 9% 9L #Fa 2
I 170 CHE dF 7t gl7] AFsg e 180 Tol& tha w2 |7l §o] g9y
o] o
=]
O Mg Bu Q1o A= 170 C oo ® Hd=7] AHgA 438 2oz Has
O Al7te] W& o#e F3 Ad oA
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Super-heated steam temperature ( °C )

Control 140 150 160 170 180

Super-heated steam temperature ( °C )

Control 140 150 160 170 180
Ginseng .
root _ '
‘\ ’-‘. - - — e — - -""'"
a9 69. 7] 250 WE A By B R

4) A

O A= P37 HeA Hert Z4sd o Aae= 78S (9<0.05)

O 2228 £v7} =713} EWE Hes AAoR A3y AAEE 78S, 9
= L3537 €AHgRE Q3] Mo] HetE Aoz FAdHE, AFh wE Mes= F5 AY
7(3.

E 88 %4 dAAIo| = HEF] 250 wE AA ¥ B Ax

Super-heated steam Color

Temperature ("C) L’ a’ b’
Control 82.13 + 0.54* 0.71 + 0.22F 15.40 + 0.14°
140 7752 + 0.01° 287 + 0.02° 15.01 = 0.01°
150 76.47 + 0.01° 299 =+ 0.00° 15.40 + 0.03°
160 70.30 + 0.03° 364 + 0.01¢ 15.67 + 0.02*
170 63.45 + 0.00° 396 + 0.01° 1471 + 0.01°
180 5891 =+ 0.01° 407 + 0.01* 13.90 + 0.04"

AFMeans with different superscripts within all treatments are significantly different (p<0.05). *This
experiment was conducted at different super—heated steaming temperatures based on steaming time
(5 min).
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1)

gﬂggﬂﬁcmikﬂow§4%ag%
9 27 BAZ)E o] gdte] 40 g HAZT) 9 Lxmsh AL D] HelsAL.
T 130, 140, 150, 160, 170 T= Zlste] Hdx]2] ¥ % cryogenic milling”7] & ©]

o] dApAlol=7F 7P AQdd A HMAFV] 25E A & O 2EE |FoR IS
AZHE 1,3, 5 7, 9 Ho= gty HA HAAY 218 dHeANS
HEZF7] @ A4 =719 54 H7F I
HdF7] # QA FHe SA4E FAGHY] fete] dEiA, o, MEE SAHA S
] =4
ZAL Y F7] BEES AAxFe=R AdERA7] (Mastersizer 3000; Malvern,
Worcestershire, UK)E ©] &3l 439 5.

A2 Z71LS particle refractive index: 1520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non-Spherical,

Measurement time: Background (10 s), Sample (10 s) 2.2 215 HAH}AS.

IR

HEZ7] A 7] 95 JEF7] o dE5& Sg2E 7)o € oF A4S
B 3 =7 BELEL petri dish (35%x10 mm)ol] ¥o] &S =AU S

Al

A

Petri dish (35x10 mm)o] ¢S 92,
A=Al (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)& ©| &3] =433
F= WA (L 98.27, a 0.77, b 0912 BA % 53] whE =439S,

o =T =

| €57} 27842 2o g WMits AL ol d 4
2 A5 E717F B4 2xE 1 T
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Superheated steaming

Temperature ("C) Before After

140

150

160

170

180
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S|
&

7] 150 C& A g3k A4 e D[32]5 7|22 controld} P]aAS uf J=FAL
7F 59420 AolE Holw Z9ke (p<0.05).
Z2Le- QIApAlo]| 2 E H AT

]

5]
A Al 7HE 22 Ale]2E Ko HHx7olE duhE.

4

ofN F

1)

O @)
N oo oo
=

ML [N 2

a1

E 89. #EF7] 25 & A4 E7] EEY dAAo]=

Super-heated Particle size (pm)

steam
Teml??gf‘ture D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)

Control 11.62+0.53%  50.30+9.57°  4.91+0.19° 23.93+1.30° 131.50+19.37°
130 12.40+2.37*%  125.00+13.33%  4.40+0.29%¢ 26.42+2.69%¢  388.14+44.54*
140 13.86+0.45"  102.68+8.21® 5.69+0.16" 33.63+3.03" 295.88+35.80"
150 8.35+0.33° 60.06+16.39° 3.23+0.09° 19.58+1.46° 165.40+38.16°
160 10.69+2.21¢ 82.85+4.69°  4.25+0.98° 24.53+5.98° 217.50+18.10¢
170 11.68+0.17%¢ 86.22+10.26° 4.67+0.06° 28.37+3.17° 255.33+44.27¢

APMeans with different superscripts within all treatments are significantly different (p<0.05). *This
experiment was conducted at different super—heated steaming temperatures based on steaming time

(5 min).

% 90. HAZ7) Al HE A4 7] BUY Aol =

Super-heated Particle size (um)

steam
Teml??gf‘ture D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)

Control 11.62+0.53° 50.30+9.57¢ 4.91+0.19° 23.93+1.30°  131.50+19.37°
1 15.07+0.84%  102.49+16.23* 6.21+0.39" 40.14+4.35*%  289.14+51.29%
3 10.64+0.35" 69.40+16.78%  4.38+0.12° 24.08+1.96°  192.40+50.16"
5 8.35+0.33° 60.06+16.39°¢ 3.23+0.09® 19.58+1.46°  165.40+38.16%
7 8.78+0.19" 58.02+7.24°¢  3.40+0.06® 19.60+1.16°  167.67+18.35"C
9 12.86+0.99°  103.56+9.18"  5.28+0.52° 32.72+3.63°  247.60+25.17*

ADMeans with different superscripts within all treatments are significantly different (p<0.05). *This
experiment was conducted at different super-heated steaming time based on steaming temperatuer
(150 C).
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Super-heated steam temperature ( °C)
140 150

160 170

Control 130

170

Ginseng
stem

Ginseng
stem
Super-heated steam time ( min )
Control 1 3 5 - 3
Ginseng
stem
L
a9 74 BAF7) Al BE A 27 BE 9B
3) M=
O HA%7) exol WE A Was 2oy LR} 4RSS WEE fass 4TS B
ow AMLol FAML= Zrleitis) astE AS KBS 7hre gole padm ol
eBaoz o3 Aoz HAF T A7t wE ZF7]9 Mrw AFT oA
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£ 91. FEF7] 254 B AM E7] £29 A%

Super-heated steam Color

Temperature (°C) L’ a’ b’
Control 68.14 + 0.12*  -0.87 + 0.02" 14.65 + 0.07°
130 65.29 + 0.02° 1.99 + 0.01° 15.04 + 0.01%
140 53.92 + 0.05° 437 + 0.01° 13.77 + 0.01°
150 53.17 + 0.10° 4.47 + 0.02% 13.88 + 0.02°
160 47.97 + 0.00% 424 + 0.01°¢ 11.45 + 0.03"
170 41.96 + 0.00" 3.70 + 0.01° 8.70 = 0.01"

A\Means with different superscripts within all treatments are significantly different (p<0.05). *This
experiment was conducted at different super—heated steaming temperature based on steaming time

(5 min).

L )4k <lef A7) AlE =)

O AMEFHE oS F5o] AH8adls

O & 40 g¥ #AT7]e] &k Ak &elste] A28l

O H¥F7] &EE 140, 150, 160, 170, 180, 190 C= =ejsted dH e & F cryoge
= ol skl skl

O =29 YApAtel=7} 713 Y Ao #dT7] 2525 AMEE ¥ 1 258 V)E
MRS 13,5, 7,9 2o gejstel A A 2ds SHES

2. 7] | A do 54 Hr I

O #E57] &&= AAES 9 Wzl 54

D 4t o AL AuAdd

O 04t o1& 1407190 CT= ofv] AFF 23 160 C HH 343 A Hsts B

O F%F &%F 120, 130, 140, 150, 160 °C=E fAHAtel= 4 oA,

- 147 -

o
fetl
ik
e
ol\
N,

oo
=



Superheated steaming

Temperature ('C) Before After

140

150

160

170

180

190
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t_a

5. A4t HHEZLY AAIE o &F TS A

7 el wel, 271, 9 B9 AR (229, HDFI)) BE FEE F

i TEH S AP =4
2] & =4 B8 2 g& 70 % methanol 25 mLe} &3 F

O F& ¥ Yolde 898 50 mLZ 4§38 ¥ 3500 rpme2 5 i &<k A4l S,
O %Y T A59S 022 ym ¥ ZE (Nylon)& ©]-&3t4 o 33132
O HAM=Alo]= skake C18 A+ (Kinetex, 5 pm, 250x4.6 mm; Phenomenex, Seoul, Korea)
S o] &3te] HPLC (1260 Infinity 11 LC System; Agilent, Santa Clara, CA, USA)Z &4
A=
2. A4+ HUt g
O HA Qe de] Fodz 2289 {io e Fa% FFS vud
D a5
O 4t FHAHE T35S 34T 49 Cd §Fe =71dA 71 el A==, Pb &%
< QoA 7 Hol AEEAS
O ¢4t e Cd 2 dxgo W& FA< 2po]& HolA Fts.
O =71¢ 12 22" FLF7] A F94< Aol& Holxl FkArt Cd ol A
H Aol SAHA
O <14t ¥, &7], 99 Pb &S 22103 FAF7] dA Al FYAQ Ao]& Holw ot
2 FHS RS
O 22y3 #4937 AAEE T55 At an4dolgta g
E 92. EdF7] 25 BE QM &7 E2Y 4%
. Heavy metal content (mg/kg)
Pretreatment Ginseng
Cd Pb
root 0.04 + 0.00° 0.14 + 0.02°
Control stem 0.11 + 0.00% 0.32 + 0.01*°
leaf 0.08 + 0.00® 2.01 + 0.05%
root 0.05 + 0.00% 0.04 + 0.01°
Roasting stem 0.03 + 0.00* 0.13 + 0.01"
leaf 0.02 + 0.02* 0.81 + 0.03"
root 0.04 + 0.00” 0.06 + 0.01°
Super heated  stem 009 + 001° 014 = 005"
leaf 0.02 + 0.00° 0.79 + 0.04"
ACMeans with different superscripts within same pretreatment are significantly  different

(p<0.05).* *“Means with different superscripts within same ginseng part are significantly different
(p<0.05).
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6. AN AAL T AAAE o1§F B

|

¥ 93 2T A=A4 HHEDY FE HA

Intensity
Pretreatment 1 aroma taste aftertaste mouth
color
roast burnt sweetness bitterness sweetness bitterness feel
Control 2.50£0.53°  2.64+1.36"  1.75:0.46"  2.5620.53"  530x1.25"  2.64x1.43"  527+£1.49"  4.55+1.57
Roasting 6.00£0.00"  4.60:+1.07"  4.82+1.66"  4.18+1.54> 536157  3.64+1.86°  6.13:0.83"  4.09+1.92%
Super-heated B A A AB A A A A
) 5.00+0.77 5.00+1.18 4.09+1.87 3.64+2.25 6.10+0.74 3.73£2.15 6.22+0.83 4.18+1.99
steaming
AC\Means with different superscripts within same attribute are significantly different (p<0.05).
X o4 JAAHAFEZY AutE 73 E HAL
Consumer Acceptability
Pretreatment aroma taste aftertaste mouth overall
color accept-
roast burnt sweetness bitterness sweetness bitterness feel -
ability
Control 4.82+1.08"  4.00£0.67°  3.56+0.53"  3.27+1.62"  175+0.46" 2.73+1.35"  2.30+1.06" 2.44+1.01"  3.00+1.41"
Roasting 3.27+1.35°  5.00£0.71"  3.91x1.70" 3.82+¢1.83" 245:163" 355:¢1.75"  2.82+1.83" 355221  3.09+1.87"
Super-heated
UPErTREAIee 4 60+0.84"  4.442088"  4.00+0.82"  35542.02"  264+169" 257:053"  2.64+186"  336+2.01"  3.09:2.30"
steaming
ACMeans with different superscripts within same attribute are significantly different (p<0.05).
S B = > = = \=) =
7. A4 HAED FAAYE o] &3 FAMAA ST
7}, &4 (Cellulase)o] wE QA Eald EARAY v =
H =) = 23
1. o1t ¥ B g4 =4
= [e) =] [e)
O QU B BEE M 4 AR Aol 2B A HH RS AFIAAL,
=] O~ = = =] —= = =] (e}
O oM % 2 o (wwd =754 100 ¢ (ww)el &4 1 g (ww) Z7ste] 448 st9e.
O &4AE= 65 C, pH 4550 2338l CellulaseE H71s £ 2 A7 A" 8195
o _ _
2. QU #arel Bt g
= =] = [e) = =] o] =] = = [e)
O AH QiRwe 4L BN Askel €%, Aol = Agbel Wk AL
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1 o4

of .

]

o] o
=

] S&27t

SRE

A7 A

i

O Cellulase

Enzyme (1 g w/w)

Cellulase O

Cellulase X

Ginseng suspension

A7k 7o o

19 76. Cellualse

KeN
=

w2 E9 12 HY

= A

I ATE 1R AU

@13
3} 79

b

O 34 Agd A4

cellulase®] 59l

T
A =

S5 4% cellualse

o_m

L

ASA P

47} A2l +7F &

&
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Ginseng suspension

Coffee Tondrink

Cellulase X Cellulase (O Cellulase X

Cellulase (O

a9 77. 4T 859 A8d FaXF E IH &89

RN A E

2) A Abo] =

orol A o] elab §lARAto] 22 vl Ek A} cellulase A7}

of whe} AJEet gAALl2E HAS B QI AY o]2gE T cellulase H7F Al YA Fo] =7}
st (p<0.05)
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¥ 95. Cellualse A7} 50 W& AN FAA JRFALo] =

Cellulase Particle size (um)

(1 g wiw) D [3.2] D [4.3] Dx (10) Dx (50) Dx (90)
Ginseng X 20.60£0.53*  50.40£2.87°  9.02+0.19*°  31.53+1.21°  114.33+4.93°
suspension ® 16.40+0.20°  39.33+0.38°  7.35:0.07%  23.97+025°  92.03+0.64°
Ginseng X 17.60+0.00°  47.23+129°  7.89:0.05°  27.97+0.38°  111.00+2.65%
coffee O 14.50£0.00°  37.6320.81°  6.5320.00°  22.13£.015°  89.77+2.08"
Ginseng X 19.83+0.25°  48.90+0.96®  8.7020.09°  30.00£0.56°  113.67+2.08°
iondrink ®) 16.10£0.00°  38.27+0.71°  7.2540.05¢  23.10:0.0%  88.93+1.55

Ginseng suspension: Ginseng (2 g w/w) + Water (100 g w/w), Ginseng coffee: Ginseng suspension
ElO g W?Wi + coffee ratte (10 g w/w), Ginseng iondrink: Ginseng suspension (10 g w/w) + iondrink
10 ¢ w/w

““*Means with different superscripts within entire treatments are significantly different (p<0.05).

ot A A

A% o= Cellulase & Ql8fo] QAR
zZHet A3 Q14ke] YAk FAIR Qs

3)
O

3 M
N

I

fl
i

Cellulase X

Ginseng

suspension

Cellulase

19 78. Cellualse A7t f%Fo @& QA 2

A
2
Lo,
N,
&
2,
k)
il
e
122
rO
o
o,
R
El

O A9 4
e =
O webA <l
=89 7

— 153 -



t_s

Enzyme (1 g w/w)

o Cellulase X Cellulase O
SUSPENsion

Coffee

Tondrink

U odeh gael mbE 228 dAE w Ak wakel Ak A Wl

Wi ) T BAY 27

1k Be] 2 7P A2 A Alel=2E TRkl HA BEE ARSIl S

A 1 g FHF EE PBS €9 10 mlol 848 5 % (w/w) H7bste] 2aA 3 2 ARt
3=

&A= Proteinase, a—amylase, Cellulase, Viscozyme, Pullulanase® X73sto], z2+ @452 pHet
25 ol gkFo] QA FAtHe] g AXEE 8%, (Proteinase: pH 8, &% 50 C, a-amylase
pH 6.0764, =

= & T, Cellulase - Viscozyme - Pullulanase: pH 5, <% 50 C)
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2. A FAbH ot g
O HA Qe 5EAS #4387 dste 93 F4& st
1) 9
O Azx A% (A)E vugds d, T/HF 7Ivex a4 AHYE P& o E4:H4YE 5HA &2
control& F#]7F WA SAAZFELS FTEE7F dojhA] o EASE 7 b A
olghal FehH.
O 24 A7+ ¥ (B)oll A& Protease &4 A&7+ 6 cm, Protease - a—amylase A&7 7 cm, 5
M4 B3 g A ARlHE 35 cm FolA SR dojutke
A Euzg.-me[.ﬂ.w-.;}'mm B Enqm[b&&u\'nﬁﬁm
Comol  Prowmase [ }:?F&?ff SO R Sl
Pullufanase Pt

i)

O Phosphate buffer solution 7|¥Fo. 2 &4

s g4 FEo] ¢hAE LS. 34 7 Proteinase®t
O 24 ANzt & (B)dl A= Protease &4 A8+ 45 cm, Protease -
g7 o

57HA] &g A4 Ae7+ 55 cm FRoll A

A7k @2 (A) AZFZ, (B) 24 A 39 QA4 Bty
W] 2
A E A& w a4AHYE A &2 controlel
A7V Al S22 7 dou s

a-amylase # 2|7+ 8 cm,

1} O
DA -
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ﬂ Enryme (5 % wiw) Enzyme (3 % wiw)
Pralainnee B Progemase
ol ; Proteinnsc 'D'-_MI'!'I“H Protemase  Sramylase
Coutrel ~ Proteinase camylige Celhiime Contrel  Proteinase gamylase  Ceihulase
Vingozyms Tascoryme
Pullulnssse Pullulanase
= o= i =
= =z ni= W=
Guweng Gnseng
BUIRPEIES o SLEPEMSHOn
|
I3 81. PBSE 7[wto = 3 a4 Hute wE (A) AXFAF, (B) 24 A7 F9 A4 249 vjuw

!—A

o

1)

olAf My B g 4AE A

A4 Bre] e TP A YA Aol 2E TR H A EES ARESHA S

QA B 1 g3 SFS = PBS €9 10 mldl 45 5 % (w/w) #7Fste @4H8 $ 2 A7

E i R

828 = Proteinase, a—amylase, Cellulase, Viscozyme, Pullulanase® 1438}, 7z &4E59] pHe}H

S5z o] Ak HEAMde| FAAEE S, (Proteinase: pH 8 2% 50 C, a-amylase

pH 60764, &% 8 T, Cellulase - Viscozyme - Pullulanase: pH 5, <% 50 C)

A4 EAEH H7t g

HA JiEEe 548 E4357] fste] o 4SS kA=

o

Az AE (AE s u, 75 7|Hez 84 HHE S v a4AHFE A &2
27t doAYAT EaAYFTES TEEIE doJuA] ol FAMGEIZE H A

24 A7 3 (B)ol A= Protease &4 *@]7-% 6 cm, Protease - a—amylase #2]7 7 cm, 5

FEAE AT 2 om F2ollA FE7F dolwE

N
L
2L
4
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A Enzyme (5 % w/w) B Enzyme (5 % wiw)

Proteinase Proteinase

. c-amylase . o-amylase

Control  Proteinase Ef:zﬁ::: Cellulase Control ~ Proteinase zf:;y}mﬁ: Cellulase
Viscozyme Viscozyme
Pullulanase Pullulanase

[ -

—ml— ATl 1 —ml— 1

|
|
|

1
2
|
SR e

Ginseng Ginseng
suspension

suspension

ML

a9 82. THTE VIHe=m & &4 HUb wE (A) AZXFAF, (B) 24 h F A4AEATY v

O Phosphate buffer solution 7|¥Fo. 2 &4 A& S v §4LHYE 34 &2 controlol
Hlsl) oA g 50| A 5. sk Protemase"* A7F Al S8 7 dovka.
(B)oll 4= Protease &4 A8+ 7 cm, Protease - a-amylase 27+ 9 cm, 5

O 24 A3+ %
&2 AYTE 35 cm 2ol FEE 7 oS

M 5

A Enzyme (5 % wiw) B Enzyme (5 % wiw)
Proteinase Proteinase
. a-amylase . a-amylase
Control Proteinase Efgfz;lﬁ: Cellulase Control Proteinase zfxﬁ::: Cellulase
Viscozyme Viscozyme
Pullulanase

Pullulanase

L

I
! .
1 = | =

Ginseng Ginseng
suspension suspension

9 83. PBSE 7|Hte 2 3 &4 HIbY wE (A) AXFF, (B) 24 A F9 A4

=M= 4. Al 12 -rr!‘—‘ I
4

L
2
|

M
r_‘>_,‘
©
=
&l
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t—k

o

1)

o
o

A4 g 28 gaa4Ae =23

Ol B 2 g JhEE 18 g, &4 05 g& T EAILUO]AE o]8-3)e] 10,000, 15,000, 20,000 rpm o2
3 7 E5tst & 23S 1 % Tween 80 (180 g)oll ¥ol ERAYOIAZ 10,000 rpm, 5 &1 Lk
sto] oA S Azt

71 %] ultrasonication (65w, 3 &) A3} & Ao|= H|w g

Z53 AHE Ao aAAE K &2 A9 BlaA] Plantase= HAEo] 13 K
Cellulase®} HemicellulaseE sAoll 2] gls Ag-ol= IR S227F dojyds.
w2t Cellulae 2] 3 o] 71 Agsicta dohs,

ol

Enzyme (0.5 g w/w)

Cellulase,
Hemicellulase

Cellulase Plantase

Ginseng (1 g w/w)
O/W emulsion

I9 84 AaAY A A4 JdEAY BAGAAL v
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Enzyme (0.5 g w/w)

Ginseng (1 g w/w)
O/W emulsion

Cellulase, Plamtase
Hemicellulase

Cellulase

18 85 &AAE A QA gEAe

A Fole TAT A4 g

o
=3
B A BRAL Al AYA2 £Gol 22 om.} Qapgel A% wee

Ginseng (1 g w/w ) O/W emulsion

Storage period

0 12h 24 h 48 h

Control

Cellulase

Enzyme Cellulase
(0.5 gw/w) Hemicellulase

Plantase

19 86. oA A A J2A

O AR 0, 12, 24, 48 M35 FaL BE7 Ade
AHAE

O &4 Agdle Id=2 FlHA I

fofs

o 2% Ao Fo pAAHAY Mm

a4 F A<l control EARFEA o] Woixw 24

2 % Cellulase?} 78 &2k A o] ol yuts
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T
h
0

il
7K

8 HH =

28 22 HY =21 24

7}. Pilot scale =

1. Als 2 Az 9y

O S Akl A 2019l

2~
=4

Zhll L 5em WHele] A7 =

Fol 0.5%0.5%0.5cm

AL &5

=
=

O A7l (DC-202X, myung seong A&T, Gwangmyeong, Korea)

tol 65Tl A 24

)

AL

=
=

Q)X Ax7] (KL-290, 73 A2}, Gyeongsangbuk-do, Korea)

474

O

on
BR
fite)

N
e
~

22E7g A

6‘-]:

)
T

Doori Internationalel| A X

o_w
B

—_
o

Fod 220TCol A 1583 =2H

S

&

7] (DSMP-370, DukSan Co., Ltd,

Gyeonggi—-do, Korea)

(DSCH-1500, DukSan Co., Ltd,

o

par
file)

Gyeonggi-do, Korea) ¢ 4

Jar
o

ﬂmo
_Eﬁ

i

=
iz

S
&

102 =%

o ¥

Hol o olAy] wE

=
¢}

4 7}

eE

g, 1 Aol A oRe] R

—
o
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O

3)

4)

2. Pilot scale H& =2~
A

2
HA 22" QA E2Y BEAS E48H7] St e e, 84, T Eydls,
ARG, A Aol =) 8ol AFIAHAd S SA S =
A 27
Petri dish (35x10 mm)°l ¢S Y3

A=A (CR-400, Konica Minolta Sensing, Inc., Tokyo, Japan)E ©| &3l =433 3.
4 A, B2 9T (L 2594, a© -1.25, b 7.32)282 B4 F 53] ukE 434S

4= =4
HY 2oz 449 A4 2SS AdxzHoE 47 (Mastersizer 3000; Malvern,

Worcestershire, UK)Z o]-&3}o] =43}
A2 ZAL particle refractive index: 1.520, particle absorption index: 0.01, dispersant
name: Dry, dispersion media refractive index: 1, particle type: Non-Spherical,
Measurement time: Background (10 s), Sample (10 s) 2 A3

44L& 22 05 g5 7T 30 mLe £ & o] &&+% (BF-30SB; BioFree,
Seoul, Korea)oll A 1417t &<t 100 rpm 2.2 &3}
Hero] it <4k =3tlS 10,000 rpm o= 30 min &
Daejeon , Korea)E ©| &3] A2+,
AAEY7F g5 4 =33¢HS Whatman No. 22 o33t & F %7 (LD-918TH;
Lequip, Hawsung, Korea)® 60Col A 24A7F A x5S

T84 (%) = (Axd A4 & T/ %_'—EL <) x 100 (%)

2 B

o, o 3

QAR 7] (1736R, GYROZEN,

o= = = o gS TFF 50 mLet 33 & 95 T
g2 4% (BF-30SB; BioFree, Seoul, Korea) °|4] 2 Azt F%3}% 3, Whatman No. 2%
g 3 oaty QA FEFNES 50 mL w2 FEpaAR A LSt FEAS AXSAS
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5)

6)

@)

7)

o

o o

A4 FE 25 uLek 10% Folin-Ciocalteau’s phenol reagent(# A} 500 plL& &%stho]
Aol 57 WEEAIZL $ 10% Sodium  carbonate(AlZAF) 500 puLE ©ske] 30T
incubator(#] ZAR) o Al 90% Eot WA AL

o] B AE EHEE HAE 725 nmol 4 UV-spectrophotometer (Thermo Scientific,
Waltham, MA, USA)E o]&3de] e A& F  gallic acidz dojd A

o
(y=1.0331x+0.0027, R* = 0.9989)0] t3ste] 7S 2E319 <

O

o,
i)
ofl
u
AN
o

o,
i
ofl
u
AN

Aol AFEE QA FEHHe B 05 g8 =74 50 mLe £33 & 95 T
(BF-30SB; BioFree, Seoul, Korea) A 2 A7t F&38t¢ L

g A FENS 50 mL "l ZgAaw L5t FEAS AFA

Q
%
o
o B
2

A g 94 &9 (05 mL), carbazole-absolute ethanol (0.1 %, v/v) (0.25 mL),
33l
h= ]

F 5 80 C9 &4%(BF-30SB; BioFree, Seoul, Korea) °lA] 5%

A 3 15 B3 AL dhoA wgAzl & 3% 525 nmoﬂ/\i UV -spectrophotometer
(Thermo Scientific, Waltham, MA, USA)E o] &34 & A4S %, D-galacturonic acid=®
o7l A (v = 35033x + 03208, R = 09842) o tldste] @& el

QA Abol = =7

AA Aol = =42 Bk 2 08 70 % methanol 25 mL¢ £33k 3 Funnel shaker

(RS—l; Jeio Tech, Dajeon, Korea)E ©]&3lo] 15 & &3 FE39 =

< Holde= 89S 50 mL2 A8 & 3500 rpmeE 5 & ¢ YA S e

AR T 4TS 022 yim T ZE (Nylon)S ©]&3Fe] o 743519 5.
Aol = ekl C18 Z# (Kinetex, 5 um, 250x4.6 mm; Phenomenex, Seoul, Korea)

S o] g€3te] HPLC (1260 Infinity 1l LC System; Agilent, Santa Clara, CA, USA)%® ¥4

S

AARAE 2
AFABAYS AFTAS Faste 159 H4 o= 4 25 TeF 35 CoA AFat
] Wstel T E SASN S

FETFE AtadE=HE ARt SAGS L, dEE AFHA A AR 5 g& Hob
FAE W 4ol 1056 TolA &&Fo] & w7pA] wHEste] S48 &

TFTETE (%) = (FFo] &x5d A5 FA/AEFA) x 100 (‘7)

T ATHIHES AMESte] S5, B Ald Al5E 108 314 ske], 100 p
L #F5ka, A2wek7] (103M, Vision Lab & Instrument, Incheon, Korea)® 37 TolA
36 Az g & ZFEY AFE Ao AAtsE .

Z it (logip CFU/g) = log (E2Y 74 x 10 x 10)
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1) A=
O 2apd=ol] Mad Z2Agd QIMAETe MESAI Hluste] dutqor off-d Ags
A FUE tzgre] M=ol FARSE Aikgho]l S M=
¥ 96 HAAH 22" 27 (220 C, 15 min)olA € A4 ¢ 4=
Roasting Color
&rﬂle) Temperature ("C) L ax b*
15 220 82.58 + 0.03 1.00 + 0.0l 14.00 + 0.03
2) Y=
O YArrtelz== &4, 12k 2wy &4, 22 23 20y 24 A met Fashs
Aol gl A=
O Dx (50) AR 100%N A 50%°ll eld= = HFt A2 2715 ovlsk=dl, 22k =7+
w4 F 2 =2717F 1886 ume = 23k vy ol Histe] gAdstAl gk Ao
SREr e
¥ 97. 34 22" 27 (220 C, 15 min)olA € A4 29 Y=
Roasting Particle size (pm)
(me Temperature  p |3 ) D [4,3] Dx (10) Dx (50) Dx (90)
1]) 97.98+5.70 424.60+£18.06 49.36£8.29 409.40£26.04  819.00+14.11
15 220 225 35.32+1.10 243.00+£14.47 13.18+0.37 103.60+8.79 721.00+22.77
% 8.97 + 0.72 233.40+£16.16  4.12+0.17 18.86+2.36 813.20+£17.92

3) F &4
O FEAL 2209:021 %2 ZAHAE
O 2ol ABHAY, AP 7o) 2agH Q4 Fdo] ua) we 537}

2 0.732£0.031 mg GAE/mL &

AW, AP FEe 22gE QA B s we 537t

fl
AN
o
i)
32
o
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5 Ao
O AT HFE 919 %= AU
O % Zeldse Assl AN, ez 2ad Aol A Z7he] ite] AuEE ol
nEA ey Mo w 4z
6) 714w Lol =
O A x=Alo] == Rgl > Rbl > Re > Re > Rf > Rd > Rh1(S) ¢} Zo] iAoz
61—31-0] H/\JQMU
O 2xtd % Ao Al 190 °C o] /dell Al A M MxAtel= gaFe] 343 A7t dojds
selstgon), Aol 49 el va g fue dgew way Aste]l 190
°C Hoh =& 2591 220 °CollA Z2"stASod® 39 fHae dojuA] &%+
¥ 98. F4d 228 27 (220 C, 15 min)A EH A A4 29 A Aoz g3
Roasting Ginsenosides content (mg/g)
(Sulfr% Temﬁ?cr)ature Rgl Re Rf Rh1(S) Rbl Rb2 Rc Rd
220 3.41+0.08 1.93+0.06 0.75+0.03  0.03+0.00 2.95+0.02 0.57%£0.01 0.85+0.00 0.20+0.00
15 Teml?ceé)ature Rg3(S) Sum
220 ND 10.67+£0.17
7) A
O 4% Bt 159 140 R 25 T} 35 TN AFE B2e) SR IFe A7 e
Ao HolA kot HRkA o ® 25k X9 A o] 5L A AAFRTH
QHA A 0] 91 &
¥ 99. 38 228 27 (220 C, 15 min)ollA EH43F <14 BT £E3%F W)
Storage Moisture content (%)
Temperature ('C) Control 1z 2% 3= 4z
25 254 + 0.17 2.74+0.10 3.15+0.31 3.57+0.01 3.04+0.11
Temperature (°C) Control 1= 2% 3= 47
35 2.54 + 0.17 4.54+0.12 4.81+0.13 4.86+0.18 3.89+0.05
O 45 &<t

TY A0 RE 25 T 35 CollA AFE FEY dutAd= A% 717kl &
or
iEo)

Ao, ARl Atol= glont 25 Tl Al HlaLA kg A o] 3L 5.

£ 100. H3 22" =7 (220 C, 15 min)oll A £ € 4 29 dvtAds W8

Storage LurA|t 5~ (log CFU/g)
Temperature ("C) Control 1% 2% 3 4z
25 2.35+0.12 3.08+0.09 3.10+0.04 3.02+0.04 2.90+0.04
Temperature ("C) Control 1= 2% 3z 4z
35 2.35+0.12 3.15+0.08 3.14+0.10 3.12+0.12 3.10+0.05

0. 47 229 2T AW NAFY oA 54 N} FAYE £,
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6)

7)

8)

2 bR+ A& (05 mL), carbazole-absolute ethanol (0.1 %, v/v) (0.25 mL), H>SO4
B mL)E £33 & 80 C9 &L4%(BF-30SB; BioFree, Seoul, Korea) o4 5&7F z&
S =

@S 9L 3 D-galacturonic acid=

FRIY

FEIFE FUHAAREES Al H4eGn, FFE APAel AR 5 g2 Dol
TS WE Gol 105 TolA Fol @ wrhx MEste] YA

e (%) = (ol gR® AR FA/NBTA) x 100 (%)

[e)

|4 1P AR 10 gdl SFF 0mLE €Yo #2722 183 d45a, 4487
(1736R, GYROZEN, Daejeon , Korea) & 15 C, 3,000 rpmoll A 30 £7F YA 235158,
AAEY7F g5 E Al5E Whatman No.2 & 287 F5 A S ALE3S
#4957 (ATC-1, ATAGO Co., LTD., Tokyo, Japan)Z 53] W=7 3192

X]@r

RN

2]
A7 A BE 7FExAEZxEol ZF 1 eme =72 A ¥3sle] Texture analyzer (CT-3,
Brookfield AMTEK Inc.,, Middleboro, USA)E A}&3to] ZHX (hardness), FZA4
(adhesiveness), &34 (cohesiveness), ©# 4 (springiness), 424 (gumminess), %34
(chewiness)= 543t aL, 53] RHE38F 5.

=4 271 Test type: TPA, Target Type: Distance, Target value: 1.3 mm, Hold time:
0 s, Trigger load: 5 g, Test speed: 0.50 mm/s, Probe: TA11/1000 (Cylinder, 254 mm D,
35mm L), Fixture: TA-SBA, Cycle count: 2 2.2 A3 L.
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X
J{m
X,

3. Ad T AlAIES] ol g}st

1 ol
O o#2 ot EoF 2.

O AEAIE AV FEe AF Agsel Adate] FHeGy] WMo, BEEH 242
g3, Yoid As FFe AAAL PP 2R Bo @ SaHo MEPH o2

oj o] A= U=

AAE i aky N 7]

Appearance ’ G
a9 89. NAF ¥ 9
2) A%
O A= ofefe] ok 2
O MALE YetlE L e #oA Fele o] Zantts Ao 7M7) Wil 7+
A FAHAH, FEATE L, a, b Be golA 7H v SARS JEA S
O <t Bwre] o] 247 thE 2,5 10 %°] #9 AvE L' (%) o A 10 %A
NeaAeoz vl AU, a° (AE) = 10 %ol NgAeon 2 Zgs9on,
b (BA%) = 10 %ollA HEAEoz 4 SFHHAS
O old uhel, 3y B Al A Ay Fue] IRy ¥S4F LGS ¥, a @
b'#e 9 SAHE A4S AT F AL

¥ 101. A AF ¥ e

Color value
NAE .

L a b
7% 7] 20.92+0.16" 0.87+0.01° 1.02+0.02¢
ONAF 7] 28.53+0.15° 4.71+0.04° 8.76+0.16°
2% t2] 7im 21.92+0.03° 3.67+0.04° 2.29+0.03°
5% 1 7 22.02+0.05™ 3.08+0.19° 2.14+0.14™
10% 7+3] 7 22.11+0.02° 2.77+0.09¢ 2.05+0.15°

““Means with different superscripts in a column are significantly different(p<0.05)
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4)

oft

43 Asish tlA AT gke] o291 Aok dglov], APy B
B9 g o129 Aol Wolx ergron), wlm ol we 7l

=4

SO N O A )
FE‘-' ["2 ﬂ 0_>L 03'_’,

PO
o 32 =

i do
(o]
%

A4 285 10 % e HY B Al M =2 ghol SAEMS

Acidic polysaccharide (%)

capsule liquid 2% 5% 10%

Product (coffee)

a3 91 AAF 2 YT H

o

&
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4. W& Avet N Ave] T HAF Ay

1) A& 77

FEl o] AAv = A 2

ul
O 99 4% 0.002 mg/kg ©]

=]
s

ojpy

B

—_
o

-

rJ
w

=K

A

o)
i

bz @ solor fuz,

S

u, del 8% 2.0 mg/kg ©

x
Aqr

4
=
il

do

3

]

T

O 19

2) g A3

H
oy

oﬁ

oK%
~
o

—_—

o SAsN=

NE

wK

N

gl
ot

O ¢ 4+ 0.010 mg/kg ©

o, Fel 4% 2.0 mg/kg ©l

3

T
~

F7]el A

S

_2'4

s

ol X
=

do

ojn

B

ful

O ¢

5. A AA3

H

=
BK

i)

0

™

0

oo

)

o
Ton
i)
-

)

1

O Adg A+

)

o

- 1.24+0.04,

- o
AN = A5

, AT = 05834011,

g A
5]

‘Brix® =

=
=

7.37+0.06 2. =

E 102. A4 EFo] A7tE A9 FEFF, MY 13, A=

Color value

ol
mmo

)

%0

& (*Brix)

7H&

Moisture
content (%)

T
=)

AlA|

7.37+0.06

-1.24£0.04

2.98+0.02 25.83£0.11

75.50+£0.06

12]

=

S

—_

o

N

—

N

ol

o

N

R
)

A

o

-

‘AO
G

Fe] A9 Cohesiveness?} 19 717te4=

)

A BFo] Yrtd A =7

¥ 103.

Texture
Adhesiveness Cohesiveness Springiness Gumminess Chewiness
144.55+44.15

Hardness
169.91+60.39

i
=3

AlA|

3.90+1.27

0.03£0.05 0.85£0.05 2.01£1.01

1—7(;_1 E]

oA
1 O
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10. 4 229 271 229 7FeA4 AAe 4FE &8 75 A

il

1. 7ME8% (54)

O AF 49 764 A% Ax 5= A&7 9 sl

O 7]Eo] ATl e Wi Baro 75 Aol dstd BEg wE] AFoly Jw
4 Al A7 A BdE vs S 5 7] 9l

2. Ve

O 4 - Ad - Ax - 228 - 28 - AL — olgshs 54 &4
AR AR

1 A3 AR

O HA =y B AAMEe A 3HAZA A4, Az, 22" #49.

O 22" A% v, A¥F A& AAAA] FEJdeuaddaA dgetla, A=
Aarel 548 2 Fol wig- Aetal, AASIZE A For] 2aAE HAE A e
ol# ol AL, EZ W 71 Algow lste] Al AMEE ZXAET7|Y] AFES
& 5 jlelE

¥ 104 229 HH B2 AAg FR
Shwd it T 8]
kS Ak 37| Clo] Al AR (DC-203X) | 3.7] 0.5%0.5%0.5 cm
AE 28 dF 21%7] A (KL-290) 28 FF 2%
2AE] L5 gl A7t 220°C, 15min

2. 7V AR

O 2xpd=ol] 2§42 ol ALEHE cryogenic millinge] 3% A2 A4A A2E A3}
ot pilot TR HFALS] A FAREE dEjr EaE = AulE 27 olEsle

O ek, YAstuA Qlitel

o
ool wel Wzb ¢ WA Ao R F/E @dstA F
L i

¥ 105. 229 HA Edo B 71F Uy

e RS B G

Q.
[e]
=3 e Eo[gAt 2a

LA
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o
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T %0
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A

sl &

&

Al

7] (Mastersizer 3000E, Malvern Panalytical, Malvern, UK)Z&

=&

3

o

)
IH

—

0

O

oE

ox
—_
o

<

Malvern, UK)

d7] (Mastersizer 3000E, Malvern Panalytical,

0]7 (TM4000PLUS, HITACHI, Tokyo, Japan) A&
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1. 7F 54 &4 43
O HAEZLo Bg4-E&2 3667=Z SHHIS
O 4t 30kg 7o =2, ¢F 11 kgol wo] A, dubty oz A4k FigaFo] oF 75
%z dEA da, Aot 2Ag] HpAHAA do ot R AAE ALEF S u, o
A ke g2 Ay,
O A xAlol=9] &5 F Rg39 A9 4k i dAxAlol=olnz HEHA L%
¥ 108. 22 A 9 /1FEAH 4 A3
ke NB&= =9 A4 H] 1
Ry ENEY % 36.67
TETH % 2.54 + 0.17
e um 8.97 + 0.72
R x1,000 wojo]x] AaL
Rgl 3.41 + 0.08
L Re 1.93 = 0.06
o) 1S
]fﬁ B Rf 0.75 + 0.03
E A]
=76 Rh1 0.03 = 0.00
ginsenoside | Rbl | mg/g 2.95 + 0.02
Rc 0.85 = 0.00
Rb2 0.57 = 0.01
Rd 0.20 + 0.00
Rg3 0.00 = 0.00 ND
2. WA Z

: 4.
s 1 ey, T 25
Nano-Bio Lab. 5kV X1.00k Mix M

A

a9 92. 229 AANY @ 9 229 wATE
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&3stata, &A3te B. laterosporus WR BI%lS 0.1% HA H7F F 30T

WA ste] ok ol el QWY
Aert gRE At Fole A=F o &3] nPRW A5 F 144 AN
Aol grd 93t F71E 0T 2ANN AR F RG] 320F AFRFFS BAY,

5353

CERTIFICATE OF PATENT

53 H| 10-1595789 &

Patent Number

H| 10-2014-0066355 &
20141 05% 30Y
2016\ 02% 15Y

off 24 S ZIMIRAO|E FE 24 ke 04 E L 0[S 0l Z8 AR NI}

x5 H0] 2 (135011-0%**++¥) )
H7|E QHA| BT MEHREINZ 131 (BUS)

-p WHR ereer

= SEAZRO 71

>

g

5

(2 5 si==e = oo =oiy

?; 1ol wy2 'Y, of Mt SSFHUS SEEASS STHLICH
F\ This is to certify that, in accordance with the Patent Act, a patent for the invention
= has been registered at the Korean Intellectual Property Office.

20164 029 152

=
EE)
COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE

¥ % %

13 93. B laterosporus
WR 5ZAHY M vial
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o

JJo

Fol7k slAw %7 uch

P4
7} =4 YEbyk o, Fluopicolide A %S 11.69], Propamocarb &8 2838 A

O 2% ol yehd mpol o] FofAtel wet AH:xo

Triflosystrobin

all
=0
od

1

Tebuconazole

Pyraciostrobin

Propamocark

e
o
1
1
i

onazole

{8

Ivlet

Fluopicolide

Difenoconazole

BFenthrin

=]

Residual Concentration{mg,/kg)

AN A E7)9M HEH FFHE

I3 96.
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£ 110. 94 23 E719M4 AEH sFH LY AH4dA4e MRL 7€ 2 ZFex

Chemical DriedM%iilseng Residua% H(l:é);ll?g)ntration
name (mg/kg) Leaf Stem
Bifenthrin 0.50 0.222 0.128
Difenoconazole 0.50 1.788 0.600
Buprofezin 0.28 0.792 0.732
Fluopicolide 0.10 5.200 0.448
Metconazole 4.00 0.189 0.076
Propamocarb 1.00 67.600 2.392
Pyraclostrobin 8.00 16.600 5.680
Tebuconazole 1.00 1.588 0.816
Trifloxystrobin 0.20 0.332 0.226
(3) 914k A7 E719) wok A AN R WAF Bk FF 24
D 4 <
O o4t 9o Foke Eodt= v AE(B. /laterosporus WR) 8] A 9F9 AF%F £ 67}
A Qe FaHe Aew UEed(ad™ 5 % 3)
O E3] 94 29 676 mg/kg FFHE Aoz 2% Propamocarb A o] Fofia] nAE
A2 Al 2.66mg/kg AE5 0 96.1% AU

O woF &3 WAE Ag A Rl wet A3 o AFs=E F

AtAZ AMEElE FPbWo]EA Propamocarb®t AEZHEYA Pyraclostrobin,
Trifloxystrobin Ad¥°] 50% o] #Hass Aoz 204

O Wk A=Az AlgE+= JHEHA Bifenthrin, 2+ A 5 E#o}=4 Difenoconazole,
Metaconazole, Tebuconazole?] #3]&4do] gAY HAS.
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Trifloxy=trobin '
Tebuconazole '
Pyracksrobin
Propamocark
Metconazole I
|
Buprofezin I
Difenoconazole h
Bferthrin L

Fluopicofide

238 97. B. laterosporus WR H g 54 W& Ad4 o
¥ 3. A Y4 B. Jaterosporus WR Ao & ¥ A% sz @ 7248

_
—

20 30

m Contro! mTreat.

50

Re=zidual concentration{mg/kg)

9 oE F

o

Residual )
Chemical name concentration(mg/kg) Decreasin
Control Treatment g rate(%)
Bifenthrin 0.222 1.352 -509.0
Difenoconazole 1.788 6.001 -265.6
Buprofezin 0.792 0.647 18.3
Fluopicolide 5.200 2.960 43.1
Metconazole 0.189 0.193 -2.2
Propamocarb 67.600 2.660 96.1
Pyraclostrobin 16.600 0.968 94.2
Tebuconazole 1.588 1.297 18.3
Trifloxystrobin 0.332 0.119 64.2

710l F kS Bt mAE(B. Jaterosporus WR) A8 Al ¢laF 2e] 749} n}

Mgl dF AF R pat A4 A% FAR FPOER HANAOL, BFHF]
Wi Ao Hw Fopyrel gagel A4 Ank e B wel,

O VAES BET HhAR A A A} FRYR ARIFE ClFAR F7F FEH M, wy
P QR Fhse Ao FAsYou, AEH YR F 66.7%7F 189 W AE A
2 Qs Bl FF Boke AYT & Y WES PR Hop AT, 9714 ¥
= Qi 9 FE RS B8+ 9% A0 /Y
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Trifloxystrobin mControl = Treat.

11

Tebuconazole
Pyraciostrobin
Propamocarb
Metconazole
Fiuopicolide
Buprofezin

Difenoconazole

,,,.-]‘

B¥ernthrin

[==]
=

2 3 4 5 B
Residual Concentrationimg/kg)

¥ 98. B. Ilaterosporus WR A3 %4 WE QA4 7] W 54 ZF

¥ 111. 14 &7)9 B. laterosporus WR X B2 < I3{ &% € 428

Residual :
Chemical name concentration(mg/kg) Decreasin
Control Treatment g rate(%)
Bifenthrin 0.128 0.636 -396.9
Difenoconazole 0.600 1.941 -223.5
Buprofezin 0.732 0.254 65.3
Fluopicolide 0.448 0.169 62.2
Metconazole 0.076 0.083 -10.1
Propamocarb 2.391 0.074 96.9
Pyraclostrobin 5.680 0.250 95.6
Tebuconazole 0.816 0.446 45.3
Trifloxystrobin 0.226 0.060 73.5
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O 1} dudgend e JLYRIBRA A As F AW Wz 7
dehd oz daugion geed me I -
A

olg3ste] & dd= A=

S EEA RS FAARE V% A9A BYT doniEd A poladon EekAt 2018
Wik Zt=e 4] AlES Y, T4 201894 S FAkel Al Aufg QIS F sk AHE-SHA
S 2 AR FAE 5 mme dAST FAZE ME 3 H 40C E3FHE7](Forced Convection
Dry Oven, WiseVen® WON W-155, Wisd. Laboratory Instrument, Wertheim, Germany)®l| 4

AxANE Bestel SRGRe 29 @ ¥ Ao A8

to &

113 EFA Y 4 FEHYER

! ol U7 (keal) | 4%(g) | () | A2 | 9% @ | d582@ | d52@
Raw 96 2.2 2.4 0.3 1.0 24.1 1.5
e
Dried 249 24.2 2.4 0.1 1.5 71.8 39
Raw 98 72.1 4.5 0.3 1.4 21.7 1.5
S
Dried 316 10.1 15.7 0.5 39 69.8 2.2

O H3AA]

- 71E PR Ak o wol ALg3tE 3 A4 (rotary type) &E (F)mpo] @ ulo] k3l
gun puffingZ] (L= 35 MPa, AHWE%E 350C)2 o] &dte] AFsidon Husts 1.0
MPa, #3l>% 200~220C, #3tA17r 168, 99 223 7ty E AEs S, ° 7171&
Ar7t2E FYste ey, 25 AI7He 24 e (ad 3-1)

£

19 99. 3 A4 (rotary type) B3,

- ARE 2o 93 BaE HAgsle HAo HINHE FASH] 93 HHor HEA
s48 Ao Ldw/w) EF3H oS A Hsrlo Yau 7ML s, 200~220TC =%
A tES HA 0.3 MPa, 0.5 MPa, 1.0 MPadl] o]25< o, Wslr]e] =& /uste] B35t
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o 9
- 33 A] 7 9] morphology #Z 3}
131_

s
R aagk dujol iete] 74 A== HrbelE

O FE8F =4
- FESEHE SR =HV|(BMA 150 moisture analyzer (BOECO Germany, Hamburg,
Germany)E ©]-&3Fo] 105Ce) A Standard mode® =74 39S

O SEM image =%
- G A A A Zhzbe] qteEo g dItE Az oid W FERE AT E7] 9ste] SEM
(scanning electron microscope)< =74t

- 33}l A &E carbon tape°] B2 ¥ SEM (SNE-3000MB, Sec, Korea)© = 1 kVeollA 504)
2 FxWsE B

O A3@AxS obefol 23 A AN

ft
tote
3,
1>

2 FRESHES o 15%2 2EI} @A A=
0

MPa) &to] 3} A]

- slgre 2E g8 ATl gwo] BAstgon 0.3 MPaclA Baisie] Zrbatel uet
! =
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a4 101, ¢8€S 2

- ol A g} ofn it
o 8k 5(2012)9] =R E o]
10 kg/cm2 ©]/dol A #stAl A

o #&4
MPa=] €]
A A& «1

[e) 2~ [e)
LARAE & F U

geu

C “gea sar geg ety
(7} 0.3 MPa (4}) 0.5 MPa (thH) 1.0 MPa
a9 102. Z+Zre] {EEANA HE =X #FH/MA T

x50

1.0 MPa

0.3 MPa 0.5 MPa

5 €
a9 103. Z+7+e] k" xAd A WstdE =% 9 SEM Image.
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Nzel WatHo] 05 MPa el ARE FAel Am(YEehA)u

a9Y 3-5.0] UEY.

13
.

Fed ofefol A4

25

15e] FAWsE &

Fel Astek A

5]

MPa~1.0MPa)

15.439

9.476
A#AHsH(HstYE: 0.5 MPa).

3.802 5.498

FREF %

ko)
T

A (2 74.879%, B3¢+ 0.5 MPa).

B

B fAREA 03

4%

weA] 9
S/t E g3ty o] 0.8 MPaA g

)

]

e A

#3A] 0.3 MPaol A
oF

st

2]
ol 7 AA ol

2 o]

A 2]

show

o1 A

MPa # 2] A

o @i obE

o] Ak
T H

S
=

9/]

(2008)

=
1%

i

EEEL

Tor

ojn
oR

I~
)

=14
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o I-h
*+4 0.3 MPa 0.5 MPa 0.8 MPa 1.0 MPa

19 106. Bt FHo| mE A4t W3 F JAUP(FEFF 13.009%).

——

7 Aegd By 2y, 593 JHFzHA FEStHE ue)
&F & vl

F A=
wrt g estel 714 y

3 &
B %ol b

A

IR b
7

= I (3.802%) 9 —=otA 2 (0.3MPa)
~8= (5 408%) ~a- 343 05 Mpa)
H e - 842 2](0.8 MPa)
e 15,4 39%) ___L.?}}u_u_ gl“.{imf-’.s?
i i
10 saf Ten ]
(7h) (H)

a9 107. Z =748 A AR FTHIME .
) FEIdF e A3(¢HE 05 MPa) () ¢8d @& AF}(FE3 = 13.009%)

L FEIdF A ECdA 03 MPa Ag Al A Az FAld AEE W
H2gto] =AM e™ 05 MPa AgAlg= wpAbe Azs uLd dvjs 7o 08
MPacllA 1.0 MPa 4 xe] A A3 o A&7k g3l Al

& HAZE Aeid. =3, 05 MPaolA <14abe] &vjel 1A Fnrp BE =AXY TR

o = [e) 2= [e]
=2 72EE eSS 4 5 dds

245 (2008), A 5(2009), ¥ S(F/HHE, 10-2010-0027633)e] Haro] ofstH <QI4ES
A 7oA H3l HEeAE A FEITE, BAMEY 2 2AEY e S
U5 ginsenoside®] WS & 4 uja 3P o A4S 7 barol A gun puffing 3 S
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o] £F " HIFTU)e] 2t HIAIFES A3 Alojgto g AT gl 27 AA
2 AlZbof| parboiling AW ¥3lste] aEA] HSAEE AT 7 A&

>

O Ht AF9 A%, 74, oA, <HAilel uisk #AAle] FristAA A EIHE FHOREA
NIF-ZF ](superheated steam, SHS)E o|&3 FEdFAHol 714 AR 7|2 55
Iy | =

O olof, A4te] HP WA HAHo=2ZH HEFT7] HHE ol&ste] 7FeAS gelstaxt
stlem frad AEE fste] V|Eel dnkd oz QA #E Al dAE HHFo=E
FRHE AxE S FEFF 24, 59 A vluste] FAFEST] AgE 5o
¥ WAlFE, A FuE Hriste] &

O FAARE A7% QWA BET daviEdA 01834 Fd FAelA AuE e
TS AETAE S TR RER AR AL F 0LE FAT BI1E

2
X
ol
ol
£
offt
é
il
Q1 =
5
=)
o,
ne
ox
rol
r
X
it
Y
%
[T}
ol
£
N
N
S,
R
o
Ll
¥
03‘:',
ot

O zx+ 50T €% Ax7(Forced Convection Dry Oven, WiseVen® WON W-155 Wisd.
Laboratory Instrument, Wertheim, Germany)olX #AZAIZFS ZEsle] FESEHS
15439% =2 =4 3 & Aglo] Ag3h

O SA3}A4L acutoclave (biofree SH26-A, Seoul, Korea)?] %5 98C= ZA3Io] 108,
30 e TR FASA S

Hu:

O H}E+37 Ages AAA HLEd5-57] 7FEAA(SHS: superheated steam, QF5200C,
Naomoto Co., Japan)E AF&3lo] 150TCo A 10+, 200CeolA 5%, 105 22 A8 3 <

a9 109. AR A HEFF717].
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O YA AR

NEE oo g was Hxske = fA87] A Ao AZA
295 89 Tdww) Bl olAE A4 A B3 AAHAE. 200-200 L%
A qteo] 05 MPacll o2 e w, B37)e] #e stael BE FEAAS

mlo s
foy
r )
o,
o
i‘l
o
é“.:

- RIS FRIGHEH =H7]I(BMA 150 moisture analyzer (BOECO Germany, Hamburg,
Germany)Z o] 43Fe] 105C el Al Standard mode® =743+9%

O <& ¥ #sH7}
- HEeTr] AR ARl o AEUSA Hol Fetow pEsom AHAge] &l
& 97t

O SEM image =4
- 33} A5 E carbon taped] &9 ¥ SEM (SNE-3000MB, Sec, Korea)2. = 1kVeol 4] 1004}
= pxss aEd

- A8 MEi= AMAA(CM-3500d. Minolta Co., Japan)E ©]-&3e] Hunter's color value?]
L(lightness), a(redness), b(yellowness)agt o2 33] HbE HA3ste] I H gy} A-HAZ 1%
718FR S, ol AbgH E M ATS 1.=89.19, a=1.37, b=-7.40 °|A <

iy
_\3
il
g
&
=]

, A R AEeST] AL AR FEWE oF 1ol AAF

L=8 1] =xe =Tz 150T-10 2000T-5 2007-10 HE

¥ 110. Az, &, 38357 AY & F2F.
O =& % FHdF=7] AAE <ol SRS AaHT74.879%)] FE-ShEFo] M)
s

A 3
TLAM%G~BIRTI% R Hadglon HA5F/] AU 200CAA 10% Ad AR
PRI SSRGS & £ AAL, 164306 AT Asurt 25 3
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o
g5

A4

¥ 115.

R

200C, 10+
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o

E 116. & #

537l AT Qe A=

L* a™ b* AEw
Ay A4t 74.87+0.10 6.18+0.34 2752+0.21 40.29+0.30
A 98T, 10+ 68.63+0.08 4.02£0.27 22.42+0.15 38.82+0.14
<A 98T, 30 70.13£0.08 3.99+0.27 22.86x0.15 38.32+0.14
#A4Z7] 150TC, 102 68.43+0.08 3.64£0.36 22.19+0.14 38.88+0.13
HA¢=F7] 200C, 55 66.97+0.10 6.37£0.30 23.71+0.15 41.10£0.15
HE4ZF7] 200C, 105 66.97+0.10 6.37+0.30 23.71+0.15 41.10+0.12
O Hunter value®! L, a, b ¥ color difference ¢1 AE =4 3 Ay, dAE A Bl A
AFe ¥re HEE Y= Lk 74.8720.10~66.97+0.102 #H4A%S & 5 Ao,

A Ao aghe 3.64+£0.36~6.37+£0.30, A %= bk 22.19+0.14~27.52+

A= A

A B ke AR A E S

O 7]14 3 A2 BEAAE o]&dle] AAw WHowN ARE
& okl 19 3-1391 HER

A skl A FT7] A

& gun puffing?d <4 A2

O ¥4 gun puffing # OV\PQ] AzxHPAL dFxor 35

SR
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a9 111. AX g A 89 gun puffing & 9 &.
(FHANA, (WH15% A ZA4E, (Th)S52H98C,104, (8H)5 298,304, (vhH#d437];150TC, 104,
(h I 5=571;200C 5%, (AHHL4Z71;200C,10%)

HL57l= X3 S7|d ddE £e7t of 12‘3]1 o} boiling©]tt baking Bt} A % ©
Y 7hEAIzre]l &, HEFT] A7 Al FARR GEITE o] Abske] ofgh AEe] WA
A A etHA 7hEo] 7hs st Amatsubo T et al. 2006) ojef e 54 uwjiLe] FTHe 74
WAl A A= AEe SR B E HAgsta A Fe] JHA L e e o,
gl AR T HUT FASH, FAsEAe] Absh, Awel ks 9 MAES

stz ®mIAOTHChoi Y et al2013). A=) Aelg mpuish Fo) wWAom
gk roasting A7VFE Mg AFdA HEFT] AY Al F odAsEAd FHEH
Aol & £AFQon AN E o HA YEFYS(Wang TC et al. 2012).

, dAvlE #dF7] AYUAE Al lipase B lipoxygenaseot & AW Abs a4AE
AAIA Aol AbstE AAg e A% B aE e (Satou K 2012)

2

Mo
o W9
%
-
(r

EH Qe T4 od Eavh B34 Hn sn@ges xxe AmsA PV
wyto] Zbssim F% Ae wgelA Awwkg, gwBde FuH BAL AR ol
Qe AW AAE Ao RN Z %ol

L 4
o]3) ginsenoside A3+ W AL TIFA 9} 72
5

| A QA eER R 2)
g sgemd F4 % Az AHe AAE
A Fase] e e AAPE ¥ awfel Qa2
B

e 71 5 A+

aYy A Bt AE o]83 gun puffing A, FLFFV] AHYAEY E=S
FFom lsto] Zxe] Aol E= o o] dojwten Qs wr 67|
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(th 2

o #d

rit

B

ol\

F571 AAYE olgdto] FAst 7AxE FAH AYF = glom FAek FA
= = AA, & & =4

SEEREE R

.

O ¥y, H}dF57] AAZE 71¥£9 gun puffing WHoRE 3 A & FEIgHo=R
Qlske] Agtebx] Fow M= Asrteriee] A7 283

(@) AAe F4F F TR (grits)Z FAFT 150~300C ) FLFZFAN 2 & LA
3 Bale BAC Bege VAL 4 I 24 PE

O e AN FAR AAFF/ ADE Bl FAGL AEEAATEV(SHS)E
olgete] 7kt B9 BA BeTL WAL & ol 2AL ARARIA T

2 ESAE o]gsto] off (Zhek ol duddE

O #HdFT7] WA= (F)npol eulo] /A3 FE55HE5FT7I(SHS)E AHEstion 13]
T o
shem 2 AY fes FAFTr] 23S (el AAF

A4 2 A e
v - 2007C, Smin 200C, 7min 250°C, bmin
He1 =) 250T 200C 250°C 200C 250C 200C
=T 10 ] 10 ] 10 , 10 _ _
puffing . 5 min ) 5 min . 5 min ) 5 min 5 min
min min min min
@ 24y 24
=12 A, S2, dEFF7I
150C 200C 250C
gLl == 1
#2371 puffing 10 min 10 min 10 min
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4848

FROASTER

O Expansion vol
- I3} Az 3 FZH LA expansion volumes =74 3HDelost-lewis K. 1992)

100ml of puffed samples
vol of equal wt of unpuffed samples

“vol = millites
equalwt : grams

O SEM image =%
- 33} A& E carbon tape°] £9 ¥ SEM (SNE-3000MB, Sec, Korea)2. = 1kVel4 1004}
2 JxRsts a2

(h 4923
O =ehAE ol§ste] HAZ/Y3} AU UPS AAste] S|we BAT A
o AN

e

O
o
i)

“
Ny
(@)
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E 117. 3437148 A S =34 A8 9B

% ylod =
Z(j;—qa*l J—?_X}Fq J’]’QEO7].
- 200C, bmin
H}E37] 250C 200C 250
puffing 10 min 5 min 10 min 5 min 10 min
{1 Lo i > ama’c Behin .
- Ny
PR 200C, 7min 250C , bmin
e 200 250 200
puffing 5 min 10 min 5 min 5 min
ol
O AARE HA Fe EA AREt F457 A F D57 AAE FAF AR
QY FulHge] & AS AT F o HAAHY 2%, Atz uwE 22y %
2 FWo] B Aol #Alsie] # A xS 150T, 200C, 250C #AEFI|==E
HAgstel WYL FAHAE
O Qiks AAe & AdF7|Aqs2mx0S Defste] Astd A g FHAWMsAAE ool
A A g
O 7]1¥9 gun puffing W FZHWE ko] ofgdl 7ok o] X % gun puffing
Zgske] A A5 S

% expansion volume, SEM imageE

=

B3 5o o

¥ 118. AXA49 ¢, expansion volume L SEM image

A € A EZ 71 %(15%)
L
r
- ol
ﬂi';_‘r =
-

Expansion vol

SEM
(x100)
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expansion volume< 1340w WA FZ ¥

o2 v}
Aoz ExdstA A A= U=

=]

£ 119. 150°C, 102 HFLF7IRBFFAE 18T B3 A 94&
A A 2

% expansion volume

S Ak 98°C,10+%

S A+ 98,30+

Expansion vol 1.323 1.355
AA

1.109

o)
N
=
_N‘_vl
©
"

150C, 108 Hd371%stx2] & <3, Expansion vol % SEM imageE
X 3-8, 3-99 A A&t

AAow AsErrineg dxd FHE
o)

7 ) #HFE AL F e Wt
negks o S A B #d A AselA AWel ¥ g As & F
olo] o

I AN =
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¥ 120. & AAF F 150TC, 108 FLS71A}AAE o] &3 B3 A SEM image(x100)

A7

A} 98°C,10%

=2+ 98,30

O WAl+x= #FAI HAe

flol HAS7

Aefste] ket AlgelA LA

AA g AlgelM o 2L 7]E ol

¥ 121. 150C, 10% JE3F7BIFZAE o|&F g A A=

—_

1o B
e T

Algol Hlstko]

A B T
™ 200CelA 102 3

o
2ES AYE

A g L’ a’ b’ AEap
A l4t 66.28+0.06 3.53+0.21 16.00£0.10 35.50+0.08
A 98°C, 10+ 66.36+0.01 7.53+0.32 25.03+1.69 42.96+0.14
=2k 98C, 30+ 63.17+0.10 8.19+0.32 22.98+0.16 43.21+0.10
Hd+57] 150C, 10+ 65.82+0.10 6.88+0.31 24.00+0.16 42.17+0.12
Hd457] 200C, 5 64.64+0.10 7.06+0.31 23.62%0.15 42.63+0.11
Hde3F7] 200C, 105 63.49+0.10 7.15+0.30 21.88+0.15 42.08+0.09

O Hunter value?l L, a, b
H] 3} (66.28+0.06)

2.0 PN
Hades & T

A % <]
nAom, AL

25.03+1.69~21.88+0.15% =

color difference ¢!
e =
afts  6.88£0.31 ~8.19+0.32,

w719l

=
PES
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L#<

A, FAE Al
66.360.01 ~63.49£0.10 %

A=




¥ 122. 200C, 10% HF<EF7193FRE o] &3 B3 A F# H expansion volume

7 A A4 2 =2 98°C, 10+ A 98°C,30+
Quality
(e])

Expansion vol

AA g

1.867

Quality
(2] )

Expansion vol

O 7t dA8¥E 200C, 10 H<E571¥stAz] = £ Expansion vol % SEM images
=A% A5 ¥ 3-11, 3-129] AA &

O 9 #AFAN 150TAA 10 FETF713sAY Alsrme Zw¥o] o dojun Fd3t
BE¥E ®HYS AxH3 2 150CH78 A BEHT expansion vole] FHW 242744
S7HE R e AAYAG (A D IS UIAE)E AR5 A Adoel ¢ dH S &
T A=

¥ 123. ZF AA g F 200C,10% FLZF71FFAAE o] &3 3 A SEM image
A =7 93C,10% =4 937,30+
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E 124. 200C, 107 FLEF71HFXE o] &3 A3 A A%

L a b* AEy,
A 14t 66.49+0.10 7.95+0.31 21.27+0.15 39.83+0.10
=2 BT, 104 54.23+0.11 10.68+0.33 17.63+0.17 46.75+0.06
=2+ 98T, 304 56.07+0.12 11.30£0.35 20.00+0.18 46.84+0.07

}A4ZF7] 150TC, 102 56.61£0.11 9.93+0.32 18.62+0.19 45.49+0.05
Hdd437] 200C, 53 58.48+0.12 11.24+0.35 21.00+0.18 45.78+0.08
d4357] 200C, 102 54.75%0.10 9.78+0.31 16.88+0.21 45.97+0.04

%

O Hunter value?l L, a, b ¥ color difference ¢1 AE #S =4 3 A3} A g3 A&
AEo] 97| HEE YER = Lk 54.23+0.11~5848+0.12% #AsHS & 4 Ao,
A Al gk 9.7840.31 ~11.30£0.35, A %= bit2 16.88+0.21 ~21.00+0.18% <

¥ 125. 2507C, 10% HEF7|W}FXE o] &3 A3t A 9F# ¥ expansion volume

A A4 2 = AH10+ = AF304
Quality
(<)

Expansion vol 2511 2.616
A 24 Z71150C, 10+ I F71200C o
Quality
(<)

Expansion vol 2.492

O 7t dAg¥E 250T, 10 H<E571¥stAz] = £ Expansion vol % SEM images
ZAsH A3E % 3-14, 3-1590 A A g

O & #ZA7 713 2ol = Y= ¢ o Expansion vol H3F 150T, 200C <€ 357]
AolAl g R IA BAEHAIL 7]EY X $ gun puffing7] & o] &3t AR 4

L95H) Eobd & &
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£ 126. 7 AA ¥

% 200C,10% #4

7133 FXE o] &3 3 A] SEM image

A=71150-10 B

B

%7] 200-10

<71200-5
E 127. A R FIF37) AF A4 A=
L a’ b’ AE.

Ay ol Ak 50.84+0.06 5.91£0.20 10.48+0.09 45.29+0.07

=2k 98T, 10% 44.56+0.04 4.32£0.13 4.88+0.06 48.89+0.02

=2k 98T, 30% 44.30+0.04 457+0.14 5.33+0.07 49.28+0.06

HId4+357] 150TC, 107 47.36+0.06 6.48%0.20 8.60+0.10 47.82+£0.01

Hd+=37] 200C, 5% 44.42+0.03 3.27+0.01 4.21+0.05 48.88+0.02

HId457] 200C, 107 42.83+0.02 2.24+0.07 2.37%£0.03 49.93+0.02
O 9% #AFZAy L7t Z7ide wet Z2¥siy JaEE Aol #FH Q= Hunter
value?l L, a, b 2 color difference 91 AE #S =# 3 Z3 Y7o HEE Yely &=
L#k 42.83+0.02~47.36£0.06 = FAF TS ¢t Ao, z }\—H E9 ast

2.2440.07~6.48+0.20, &%= bzt 2.37+0.03~8.60+0.10°] A
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¥ 128. L5 7] B3 AP A4 FvH 7}
O T =
A2 e o145 BN AA o
N
150C, 10% +*
A1t 200°C, 10% i
250C, 10% o+ W/
150°C, 10% - ol aty &g
A 200C, 103 R o e
(98, 10%) 20 10w R =3, o
= 150C, 10% i w2 5kn|
(98°C, 30%) 200, 10% - -
S 250C, 10% B + 23F B3k
79527 150C, 10+ ++ Al =3k
(150°C, 200C, 10% B ++
10%) 250, 10% -t ++
: - =
P 15O°C’ 103 +++ + G e
2000, 58) ot 100 - =
’ 250C, 10% ot +
=27 150C, 10% ++ e+
(200C, 200C, 10+ ++ T+
105) 250C, 10% + ot

*Intensity of sensory properties was

medium, +++; high.

rated in a scale of none to +++. none, +; less, ++;

ESk) S| F<71 Hs $9 = . ok a1
N F=S7193t A A =L 2 AYTFEE QAAERF HWe /g Ao
A BEFES7] Ae & At A EFE gyt AV R Y S

O A =zl uwgl Ak Fgujep QIA4gko] o] “AXNAY 2EFe] YR =S
A9 Q#y FAdA wslE 23 gl yYow syt A dojux gkdd 150T,
10 Az Aol W g A|F3 gFo] =/AH

O HdFF7]1E 150CoA 108 AAg F 250ToA 108 Hd¢Z7] HA sy
200ColA 1082 Axg 3, 150, 108 == 200ColA 1072 g S1aaky) a43keko]
Ao “AA HNEE7} =S

O H}d4=7] 7Fgoll s H7EA EHS 0dog 79y iA AzxHA T WiReE Ags
FHo] ol JdE A Ha, ASE e weEl R FEe FHe 3 F43
Fasgo] dojuA HEZ 7L A= B (puffing)®, Ot roasting &35 A9
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24 3}
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3to] gun puffin

°o]-&

It 261607 °oF

*

Al

10+

o 13404 2507,

expansion volume

o) 1253 7]

Aeleta FdF7] Bt A

200Col A 10+

A2l &

d

2R dFEF7] %

ol
=

A 2

I

&,

123

O

(th 48

gun puffing 33 AW} expansion volume ZHo 1.954)

719

2 3k

S 4

O

Wk g EREe
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- Instrument : HPLC Agilent 1260 series
- Detector : DAD detector (203nm)
. Prontosil 120-5-C18-ace-EPS
- Column
(4.6mmx250mm, 5.0¢m)
- Column temperature 1 40T
A] ZH(min) Acetonitrile D.W.
0 20 30
10 20 80
42 29 71
~Mobile phase(Gradient) 67 41 59
70 47 53
90 71 29
95 71 29
95.01 20 80
120.01 20 30
- Flow rate : 1.0 ml / min
- Injection volume : 10m0

O Standard 9% ¢l

No. Ginsenoside <+ Retention Time (min)
1 Ginsenoside-Rgl 33.215
2 Ginsenoside-Rbl 59.797
3 Ginsenoside-Rg3 79.352
4 Ginsenoside-Rh2 88.693

1. Ginsenoside-Rgl

2. Ginsenoside-Rbl

et ——

3. Ginsenoside-Rg3

4. Ginsenoside-Rh2
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No. A4 % =(ppm) Ginsenoside <&+ Retention Time(min)
Ginsenoside-Rgl 33.342
1 2195 G%nsenos.ide—Rbl 59.838
Ginsenoside-Rg3 79.245
Ginsenoside-Rh2 38.636
Ginsenoside-Rgl 33.329
9 625 Ginsenoside-Rbl 59.803
Ginsenoside-Rg3 79.266
Ginsenoside-Rh2 38.654
Ginsenoside-Rgl 33.394
3 195 Ginsenoside-Rb1l 59.843
Ginsenoside-Rg3 79.274
Ginsenoside-Rh2 88.675

e A s P i 125040
s — »n
\r
I
#
“--\___\_,
[

— _'_.’_'.'«L_d I' e ——
= = s S |
10 / Correlation: 0.99917| | 7903 / Correlation: 0.99917
1500 3 ’ Residual Std. Dev,: 42.74870| | 15003 ’ Residual Std. Dev.: 42.74870
1250 4 2// Formula: y = mx + b 1250 4 2// Formula: y= mx + b
1000 3 P4 m  16089.14707 1000 3 P4 m  16089.14707
7503 4 b 1527714 7503 4 b 1527714
Sﬂn_fjﬁ_%ﬂ_?_ J/ ¥: Amount Sﬂn_fjﬁ_%ﬂ_?_ J/ ¥: Amount
/: y: Area /: y: Area
2507 i 2504 i
ilici] ilici]
0¥ N Lo 0¥ N Lo
0 003 04 0 003 04
Aot Aot
[ Aread A1 %ol at exn. RT: 79.274 [ Aread Z18a3 at ewn. RT: 79.274
As 1 Rhi at exp, RT: BB.673 As 1 Rhi at exp, RT: BB.673
/§ DAD1 &, 510=103,4 Ref=360,100 /§ DAD1 &, 510=103,4 Ref=360,100
5000 < / Correlation: 0.99881 5000 < / Correlation: 0.99881
wn ] Residual 5td. Dev.: 153.08076 wn ] Residual 5td. Dev.: 153.08076
3 2 Formula: y = mx + b 3 2 Formula: y = mx + b
3000 3 v m:  47883.02612 3000 4 v m:  47883.02612
¢ | 112.17466 ¢ | 112.17466
2”””"1:???1°-Uy x: Amount 2”””"1:???1°-Uy x: Amount
10003 _//f y: Area 10003 _//f y: Area
/O am /0
T P - T P -
0 003 01 0 005 01
An ourdmad] Am ourdma]
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s

g dA(1 mg/mL) 0.5 mL
+ Carbazole 0.25mL(0.1% in Ethanol)

+ HzSO4 3 mL
|
| Heating | 85T, 5 min
|
| Cooling | AF2 15 min
|
s = 3G
FEE 53 (525nm)

. Carbazole-sulfuric acid % (Bitter, T. and Muir, H. M.(1962) A Modified

Uronic acid Carbazole Reaction. Anal. Biochem. 4: 330-334.)

24
No. AT Al 5% (ug/ml) &4 %= (525nm)
1 10 0.05
2 20 0.14
3 40 0.34
4 80 0.76

w* AT A 9] HAAAL pectine 2 A4 #3

Aot 284

AHE (2w

%)
=

AT B (/)
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Wl 23] A2 SigmarH(USA), N,N-Dimethylformamide

- Instrument : HPLC Agilent 1260 series
: DAD detector (294 nm)
- Detector
Fluorescent detector (404 nm)
. Prontosil 120-5-C18-ace-EPS
- Column

(4.6 mmx»250 mm, 5.0 um)

Column temperature

130T

Mobile phase

D.W.
80

Acetonitrile

20

Flow rate

: 1.0ml / min

Injection volume

: 100

A8

O Chromatogram 22l

: Cho et al. 2012. J. Pharm. Soc. Korea 56(3) 145-151

12.00

10.00+

.00+

6,00+

Fluorescence

4.00

2.00+

11 EO4—

0.00 A { ———
000 200 400 600 800 1000 1200 1400 1600 1800 2000
¥ 113. Chromatogram of benzopyrene.

t}. Hot air roastingS o] &3 <4 33}

O HeAeE 7tewHoe=z Agd AFY AS YA TG dAggsgES 4435t dkg
30z Q&) 7] AR A, Avlady S, A S, dakshd, A GA,
ofd Y A2AS T AE 71T A sdE YHEE., ESAHYA 9% v sA
715A8S 217 g gquAel AE dEzE Ay, @zl wF, A, dn, 534,
2k, AWAL, F, S5 ol e, FE AR v AFYEE AFEEHI Y

O o]d & Ao Q4o F8AdH o] 7h BalEA e 229 AZF 1Y UelA 59
Wy 4% gnj7 FEY Vs EE =Y 4 JdE HIHH o 2R Hot air roastingS
Agal Bz stRom dxaHoR AJYFE o] &t AAdE HYPAA AFEF hot air
roasterol] W8] o] HAwk 7|E 7122 FAFEE Hot Blast Roaster@d x| = ofn] 23S
/\IA]SL

(1) Ady

O AILFE (FHUlFE ol A AlFrto} HaS HAF
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hod
rlr
o
=
it
o
ofo
ol
&
o
A

O Hot Blast Roasterdx&= (P)UFEoloaA HF3FaL
AAZAE ofefol AAIF

[ev] & =]

Blower speed 10096
Hot blower temp. 220

Exhaust temp. 200

Roasting time 2 min

Hot-blast Roaster

O 9 4 3n|

- JdFF7] A Al5e 9@ Sotoz #Azsg o ujo tiste] X &=3

O SEM image =3

- 33} A8E carbon taped] &< ¥ SEM (SNE-3000MB, Sec, Korea)o. = 1kVeoi A 204)

1=]
‘= U
R 100w = T "R e mAT xS g9

(2) 223
O An S AAste] AdAFe] o L F3} vAF=E BET A3E ofefol HIF
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% -

229 $(x100)

Y 116. AYLFE o) &3 22" A, T SEM image.
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A2004-60886)7F X1 of A1}

51
S IR 120~180TC L&Al 10~40%3F ¥ &

E
=

7h

oL
[}

FES) (0] 30

<)
pul

Sis

=l

A3

R

o
Ho

el
i

0

0

‘._m-o

od
o
)

R
o

A}
“

L
= <

A 2863825

ool ¥

2~20kg/cnt 7}

73 =™

Cad

)

Rs, Rgl, Rg2, Rhl &

=

73 2 (XAl A o]

o] Z7}4¥ (Kitagawa et al. 1983, 1992)

(3) 2=

O Hot air roasting HH o2 7]£9] gun puffing WHOo =z A433) Az} o] ARy &

—
file)
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o
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—
file)
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-
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0

<A %X o] hot air roasting”]>
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% QdAN NAE Az L BEYL £
O HEALE ol T AFALGIT L A =3)E A3

=

4
hgsle] HAaEAFoRzA AdelA 13 Alxd BHAGELE ol &ste] AiAY
e AAske] AAEE A

O E7 ¢AFE AT B AuA=Eda AFNES fste] ded7tedS Y, FdS
Ay Foln a2 % il dg #eH F4&

O Iy AAFE Az A AAES A=digtueld 13 Axste] & E4
M dd  (FHFEelst  Fxee] WA, 2 AFJER(EAAF) 9
Ul FEeeldr Bista e AFH7Fess wMEste]l Ay HAEAS wWds
ey

A4 E T

M
uilch
.—L
.—L
~
Mz
i)
(o]

O ¥}#zk T

219 118. Fluid bed processor (EEGER WBF-2G).
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6-n-propyl-2-thioluracil (PROP) status¢} 7]

stol 14 sl
6-n-propyl-2-thioluracil

(PROP)

shojsta Bssoly) St F AAA Fvls Wow
o §%, BA f¥ol ueh 1Moz Awshol

ut (sour, sweet, bitter, salty) 1A A &S %13y
status  (Sigma-Aldrich, St. Louis, http://www.

sigmaaldrich.com)®} 0.05% citric acid, 0.70% sucrose, 0.02% caffeine®} 0.10% sodium

chlorideE Z}7} sour, sweet, bitter %

F 129. 71€ % AA HAE HF AR

l
=

salty

B7H& o7 ARE-eFSl e (Lauren C et al, 2010)

71E gk = Al 25 5%(%)
sour citric acid 0.05
sweet sucrose 0.70
bitter caffeine 0.02
salty sodium chloride 0.10
- BASOl BE WAAR AR AN, quA=ga, 34 Q4 R QA AR gF Fu
srel #5A 54 AAgvsta #5Hst Soby AL 1590 FARAS HAHREA 3
e 7 Az B 4 §o8 =EAYS
- golEE FUHE WAL UgeR Au, duAEYA, AshlA mAXE s 4 &
ofF +4e: A HE B
S AR 0w AN Boldl #% A4S Yo A FAL AN
- 718 g ool9je] EE &4 AE HE FALe 3 AR F 5 A0 A AR AEE
EF ARE do] A% FUS @
(2) 24y}
O F#Y HF7]FolA Axs ZvAEES i3 AAAT HZEASE wW@EHE ofdl %
3-19.9 A At
O 71¥9 AYAEF 1 HAFAEFHoZ AIED 55%5 uFgstar 5Lt o] xulA Qis
i gtate] 2w A e}l QAo X E HsIaA stFoew AVFE dEEd HAE
AFE&oZ Teulolo]e] Ef9 FFn ARDGE TAAZ7] fste HE Y 52

b e
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F 130. A4AY HEZEAF # v

e Q14 test A MEY 180806 =g
HE2 5E 1™ TIER EEAZ|HRES)
Hg a4 FIEFIFNERE HEZ
lEg HE HHEEY &%)
cha LtEEM S
e HEmo
NO s 7= HiEHi%e) 18 2IE8(mg) 522 (mgl/T HAEXNEg Tisgus =Y H 3
1 20| M 2lad 5.500 1100.000 1100.000 22.000
zZEERY 7.700 1540.000 1540.000 30,800
3 Edag 1.200 240,000 240.000 4,800
4 M|ojetEs22928 0260 52.000 52.000 1.040
5 P1670 3.000 600,000 600.000 12,000
6 Slabst 1.600 320,000 320.000 5400
7R EwAER] 7.740 1548.000 1548.000 30,960
guggaeH 32,100 0.000 128,400
ER=Edul 3.100 £20.000 620.000 12,400
10 of2hHiotH 2,700 540,000 540.000 10,800
1 aze 29.200 5840.000 5840.000 116.800
12 THERE 0:400 80.000 80.000 1.600
13 MO 5.500 1.100 1.100 22,000
sub total 100.000 400.000
Report
E EEE0 Y

- eIl
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o]
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6
5
HEUHT|EE, :
na
AR

ERED

#5971 E

A, Aol Ao 7t AA
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¥ 131. Flavor lexicon for coffee

| Definition

Term

Basic taste
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¥ 132. Flavor lexicon for mixed coffee

| Flavor lexicon

Term

Basic taste
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3 133. Flavor lexicon for energy drink

| Flavor lexicon

Term

Basic taste
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¥ 134. Flavor lexicon for ginseng

| Flavor lexicon

Term

Basic taste
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¥ 135. Flavor lexicon for ginseng products

‘ Flavor lexicon
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2. 100% =84 £2 Alx 4 $&AF WY
7 HA Bavle ddE 2 483 UG AE

O Adxe] AFHAY gun puffing 71ES & - 3199 FEoA 4SS A7) o=
Agstel Am F AR I3E FEotal, FEol AAHUA FI7F AA=
pressure-drop ol i, 5= HIdFZ7)
=255 100CHY =2 &%

roasting 3F= 7|4 o] it}

f

fru
)
ne
i,
H
(ARl
4
ol\

ﬁ‘ O]
Ll

N

12
=
—_>‘4~,

b
o
ofo

ol

£
)
rlo

O Roasting = #HSAE 7FeHHo= AHed
& ) AR AN, An g} A 59 AlY
A7 v RaEdn. HFeAdel o vaAd

AEQRRZE A, ZAo}, BF, FA, A, T, H3,

A 07 A% HEAA HE
ABA, F, &35 o] gom, F2 AR ® A9 cookingl AHgH o] gk,

O A4e A% HeA" e des W FE84 1L A
1,1-diphenyl-2-picrylhydrazyl(DPPH)ol 2]t 43¢5 9]

=
o
a4 2d4E uF R A2 AZe At diste] A3 ks A4S Zeta
al

B 1% H(Myung Han Park et al. 1993).

O & dFdAE 13dE 55 LTSI (FA A2 Au)E ol &3 33t 7==2 A A4te
F&AEol 7hr wFalEA @ %Eg‘r Al 1 el A 59 urap a4agk &gwjrt
ZH3le] Vam 19 = el A8 o<l

roasted ginseng powder?] A ZA AL ,
O 9ujA|E super heated steamol|A hot air® W7 7}5A B, olfE AYdHo=w
o] 8531 9l roaster’} WF hot air systemo]il JIEE QA AF e OEM A= £
A 74047]%40] FFEd ol 2 7FA 39 hot air system roaster’} X Eo] ¢l
s ol T 7] wEolth

23

(scale up) 7FA< &elstuzt st9loh

(1) Hot air roaster 19 Al¥® (EvjAl: I} E+%7] — Hot air)

lo
t

N2 o) o
=2 1o

rot

O Gun puffing 7= A4S Aslele dd= AFe 45 A5 =
AAE & EH3gk Hgo] X
E38ta 2 Algte] oA Abjlsl 3R =
S ko] wet HF BIAFY FHo] kAT dART
ofelwo] ATt o & st 93t

o o
e
o,

? ol

o -

o

>

p i)
i b et
BN B

2,
of
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O\r

volume® =7
Z}A A zpe A

O 222 F55 FEFT7IE o8& Ast V&S A&t AT aAgEFo] FA
AR HAEE7 E—‘i% roasted ginseng® A% F&F &9 FTU7l dAEE expansion
= Atk 2Hy As9 st FAVE SASAT. gy o] ]
o},

]_
be @
} = ofelgol g9l

Hli/ﬁ st sl A-gstrlel
A+ 71° A4 hot

O wabA, H-E 2 roaster’} hot air system$
= FQisko]

air= WAl HAAY T 5T AAES ol FAE
eotux] g Freld ESEkd dd3 dedd PFow 7ol FllE roasted
ginseng®] A% 7FsAS stz Tk

(7 7+4 " A ¥ 7 (super heated steam — hot air) 7}54 Al@ #H]
O EUFEolol AX¥E hot air system® roaster(Proaster coffee roaster PRE-50,
B) 32} 5314k, Korea)E hot air roaster 102 W3, 71E v W0 wel ALEH
3F 3-2500% Al AIE 2318 Al e AT

FHE 19 3-24¢ YEhlile, 3

Hot-blast Roaster

PRE-G0

PROASTER

(b) Hot air roaster 1

@ fF535 dEF37 ZA

g 122, 7t A o & Fu e dE

¥ 136. Hot air roaster 1 FH] Algd=7A
Hot blower temp. Exhaust temp. Roasting time

Equipment Blower speed
i P (C) (C) (min)
160, 170, 180, 190 150, 160, 170, 180 5, 10, 15, 20

Hot air roaster 1 10096

(4) Hot air roaster 1S o] &3l Az @ roasted ginseng® &4 H7}

Jato] A&t 2 ARE AFH 5
KL-190, %4, Korea)® 60T oA
A 3 5 Ao ALE3F T}

@ A
O
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wot T At zgor RS S48l 21 3-25¢] UEh T

0 5 10 15 20
+& (T)

1

—8- - 160C =W=]170C =—4A=—180C =—E—190T
1Y 123. Hot air roasting X8 € %¢ A|7to] @2 roasted ginsengd FE& .

O FAT e FEIFLL 4787+0.162%, =2E Hy H-TE FoHA (p<0.05) ol
Holm FigheFo] FHastglar, A AlzE Srbel wet Haske AdE g o Ao
2o wE HAge Felstx] Eet) ol 7] R 2dol Hads oundt

@ ¢]¥ % expansion volume

O Roasted geiseng®| &J¥& FHEZ U] ol Fotow #FI AI}E a7 3-260,
ZA QA7 expansion volumeS liquid pycnometerE ©o]83te] A3 AyE F 3-269

AN B

A : Control B :160C 5% C :160C, 102 D :160T, 15% E :160TC, 20&
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G :170T, 10& H :170TC, 15&

N :190C, 5% O :1907C, 10% P :190C, 15% Q :1907TC, 20%
19 124. Hot air roasting A& %9 A|7ko] u} & roasted ginseng® < #.

¥ 137 . Hot air roasting X8 2% A]7te] W& roasted ginseng®] expansion volume

2=(7C) Control 5 min 10 min 15 min 20 min
160 1.535+0.027™%  1.622+0.045°€  1.528+0.01™%  1.432+0.189
170 1.628+0.049°°  1.537+0.195™°  1.570+0.199™%  1.902+0.149"
1.626+0.028° .
180 1.737+0.085" 2.060+0.041% 1.393+0.1" 1.702+0.143%
190 1.248+0.164*  1.545+0.0169°%  1.598+0.011™%  1.510+0.046™¢

*% Means * SD (n=3) are significantly different among roasting condition by Duncan’s

multiple range test.(p<0.05)

O 9#& BEe 228 Ae|gdA Zwlo]l wAsiglon v SkelM 228 Ajgto] Zojd
5, T4 A ARt mel 228 SR7) gobdsE e Jrrt M #1sl



J—_l’

O FAgx} =iy

A2l $ expansion volumes WS w, FH2 T2 expansion
volume 1.626, =8 Z7 170C 20+, 180T 10&A Z+ZF 1.902, 2.060o. 2 °F 1.17,

127w 3] s3] dojukom FolAQl AolE HATHp<0.05). =Y A F o4

) gl
2228 A3

PN
T ARG

@® A%

O Roasted ginseng]
D65 10°3%¥4 2 & Hunter's
33] HbE FAsto] O Hugy ETHAE &

A e = A (CM-3500d. Minolta Co., Japan)E ©]-83}¢] Illuminant

Ae zxy

daso] AR

W) A ke 1.-80.92, a=0.21, b=-7.18°] .

o fuge =

A AR

=

2~ B &
2ol

o]

color value®] L'(Lightness), a’(redness), b'(yellowness) 3t o 2
3-279 A A5

¥ 138. Hot air roasting A3 2 X9 A|7to] W& roasted ginseng?d A=

*

5= g 73.08+0.421 5.62+0.34° 21.54+0.67" 35.2+0.83°
160°C 5 min 66.93+0.71" 7.00+0.35> 21.62+0.91" 37.48+0.82"
160°C 10 min 66.64+0.35 6.72+0.19 20.87+0.43%" 37.03+0.13"
160°C 15 min 64.62+0.71" 7.29+().32Pcdet 20.02+0.29"" 37.81+0.64°
160°C 20 min 62.11+1.07* 7.14+0.34"d 18.86+1.07° 38.74+0.16¢
170C 5 min 62.91+0.58" 7.80+0.31%0 20.10+0.71"" 39.14+0.19%
170°C 10 min 61.97+1.65° 8.56+0.19" 19.89+1 .48 39.84+0.17
170°C 15 min 62.61+0.41% 7.56+0.17°%" 19.33+0.36™ 38.77+0.12¢
170°C 20 min 59.93+1.14° 8.14+0.60™" 17.67+1.09% 39.77+0.19°
180°C 5 min 61.26+1.08" 8.58+0.52" 19.52+0.87™ 40.07+0.39'
180°C 10 min 56.82+0.71™ 7.54+0.22°4t 15.53+0.55™ 40.81+0.32¢"
180°C 15 min 57.90+0.16% 8.56+0.42" 16.92+0.33% 40.93+0.15™
180°C 20 min 58.50+0.23¢% 8.11+0.44™" 16.63+0.85"4 40.22+0.5"
190°C 5 min 59.09+0.8* 8.43+0.41%" 18.63+0.55% 41.04+0.36"
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190°C 10 min 56.20+0.88" 8.00+0.41°¢"
190°C 15 min 54.23+1.34° 7.44+0.66°%
190°C 20 min 54.31+1.27° 7.61+0.29°%"

15.23+1.00 41.24+0.12%
13.39+1.38° 41.86+0.36"
13.32+0.88° 41.77+0.62%

L™ : Degree of lightness (white +100 <> 0 black)

a’ 1 Degree of redness (red +100 < -80 green)

b" : Degree of yellowness (yellow +70 < -80 blue)
AE,,
¥ Means *
different at p<0.05 by Duncan’s multiple range test.

Color difference

SD (n=3) within the same column with different superscript letters are significantly

- 222 —

O Hunter value ¢ L', a’, b', AEs @& A3 Ay, 228 AgdA #7)¢ HEE
UE = Lt 73.08:0.42~54.23+1.34% A3t 1, A= agt2 5.62+0.34~8.58+0.52,
FAE bk 13.324#0.88~21.62+091F F7hstdom, AA s YEE AERE
35.2+0.83~41.86£0.36°1 2|4 A}FolE B tHp<0.05)

® A=

O #AAEE= 22" Ag Axd d¢ FEES 108 FAg ¥ Microplate
Spectrophotometer(Spectramax ~ 340PC*™' Molecular Devies,, USA)E o]&3lo] 420
nmoll A T4 EE =Aste] 18 3-279 YER AT

0.6
05 g
= 04 :
E;] 03
A
; 02
01
I
0 .
i} 5 10 15 20
228 A7 (1)
160 170C 180T 190T
2% 3-27. Hot air roasting X8 X9 AJ7to] W& roasted ginseng® ZAM .
O ZAE= FAHETe A5 0.00600]H o 190C, 208 =28 Az Al 0512302 <F 854)
T7rstglon 170C, 5% 228 ATE ALsta FA ZolE A THp<0.05).
O ol Azt el B3t opvmite] W whgom i Frishe Ao FASNoH,



Yoon, SR. et al(2005) ol 7Fgd2keok 7FGAIZte] S7tEsE AAw=rE Frhsh,
ZFEAA R T 2wl o Wol S wevhal Baudh Aiket dA st
® SEM image =74
3 AlEE carbon tape°] &<l & scanning

O Roasting #-%9 #W FxE AHH7] 93519
M imageE

electron microscope(SNE-3000MB, Sec, Korea)® 1kVeollA] 1008] = #23+ SE

29 3-2800 et
Alﬁ-‘ﬂ £ /1%l o el EFAL

oﬂ lO

O SEM imageE #4
w, Az AR
sk ABoA 7Y

A: Control B: 160T, 5% :160TC, 10%¥ D : 160TC, 15% E : 160T, 20%

’ "1 170C, 20%

1 170TC, 15%

1 170TC, 5% B’ :170TC, 10%&
: 180T, 5% 7 180T , 7 1 180TC, 15% 7 1 180T, 20%
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1 190C, 5% B” :190TC , 7 1190C, 15% D” :190C, 20&

19 125. Hot air roasting A8 2% ¢ Azt W& roasted ginseng® SEM image x100.

AT A A

AAGIA = QA HAlEUAYG AEaAdE A2 ko] 346009 pectin FAME AR
FA L galacturonic acid(a-1,4 linkage)°e]™ =1 <] rhamnose, glucose, arabinose &2 &
T4 ¥ hetero polysaccharide®|th. AP thdA| o] =2 oFg] §5 SAXEF2] JA 4, &
o Wy FHAAE, toxohormone-Le AW Fal A& &4, 4 A TFA(RGAP)S] H
T Foo ot dFF a9rF RaHEAH(Jong Won Lee et al. 2002, 2006).

O A& 2 gol T/FF 50 mliE 7F8 &9 AW FF7](SX-6 MP, Raypa, Terrassa,
Barcelona, Spain)& ©]&3to] 80TeolAl 6A1F &<t F=3Ath SA FE55 WY7std
3500 rpm, 4TCelA 3027 dAEE s FAd 2 mlE FHste] 80% FFaAeE 8 mlE 7
stod & &5 413 3500 rpm, 4TColA 20&3F 94 2Est & FA NS AA & AAdE
T 10 mlZ A&slo] AlPd&Ho =z ALE-3F T} carbazole-sulfuric acid W o= 1

3-293} o] =A3+9 2 blankol = carbazole 219l ethanolS A}-83F9it}.

i

e
=

=2
=1

oA (1 mg/mL) 0.05 mL
+ Carbazole 0.025 mL(0.1% in Ethanol)
+ HoSO4 0.3 mL

|

Heating | 85T, 5 min
A, 15
Cooling )
min
i} N G A
ST =3 u-"0©
mem e (525 nm)

19 126. Galacturonic acid =+ galacturonic acid FFAIER &AL 93

7hE2ntE-34Y A FE,
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¥=0.0031x+0.1558 _ e

1r R?=0.9967 .« —
El —
g 08 L ’/__,,——"’
é e
g 06 .
g s
£ 4
g 04 r /4,,/
2 )
-
02 - __—%

0 50 100 150 200 250 300
p-D-galacturonic acid (pg/ml)

Y 127. B-D-galacturonic acid (ug/ml) EFE2 AFA.

¥ 139. Hot air roasting A8 2% ¢ A7t @& roasted ginsengd AHA I A dF (g%)

10 # 15 # 20 &

e

AR 25 5

160°C  14.480+9.701*  9.786+2.132™  16.143+4.098™  53.676+3.307°
170°C  8399+0.697"  34.688+4.362%  3552+3.204° 12.21+2.89%
17.902+45.14a . ‘
180C  31.735+8.024"  40564+5555"  53.777+3.3420  46.836+2.207

190°C  57.407+3.072  55.866+7.504°  56.465+4.782'  62.380+11.996™

a-m

Means * SD (n=3) are significantly different among roasting condition by Duncan’s multiple

range test.(p<0.05)

O

O

EO3-280lA ek ol FAZe] AU A 2 17.902+5.14 g%c°l™, 160T, 20+
228 A Al 5367613307 g%= °F 3w, 190C, 20 =28 A2l Al 62.380£11.996
g%& of 3481 FoHl zte]E ®eolm F7hst(p<0.05)

o mage @ xde gIWsE ddd FEeule T Solste] e

g4, AR EE A HE gy FAFEEA,

st gy atst gy RIS AAZEA 5S KAt

T3k Ji-Hye Kim et al.(2008) S°] Hiustgdd P e -39 FHY &84
A7 AA Aol =] ko] W3S doFivt: Ayl 7|l 22AE A F
A Ao = o W3S s} 7] 913} 2 AT+ HE718
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(A=Al eF 2 A 40l SFeto] 19 3-319 =dew 449 A3ds F 3-299
A A8k

- Instrumizt HPL: &gilant 1260 saries
- Detectar DAL detacton (203nm)
~calurmn Frentasil 120-5-¢ 13-ace-EPSEd cmm«230mm
50w
- Calunn temperature Eleee
- Melabilz phasetGracdiant
A ZHrrin) Acetonitrile DWW,
i 20 a0
10 20 a0
4z 29 71
67 41 |
il 47 53
a0 71 29
95 71 29
95.01 20 a0
120,01 20 a0
- Flow rate 1.9l 4 min
- Injestion volums i

¥ 128. A x=Ale]= HPLC &4 =7,

O FA#TY FAxAlel= F k2 3909 mg/golA i Rgl : 1.022+0.002 mg/g Re :

1.223+0.008 mg/g, Rf : 0.318+0.008 mg/g, Rbl : 0.855+0.033 mg/g, Rc : 0.387+0.027
mg/g, Rd : 0.104+0.027 mg/g, Rg3E AEH A &tth 170TC, 207 228" 39S o &=
A Aol = BHEFS 2427 mg/gl® At om, 180T, 20% =28 AHgA 8406
mg/g= 2158 F7}3F%

190C, 15, 20% =" AHzldk AitdAi= Rg3el A e & 279 Z22H9
Atote 28 AEHAJ olgfsk A LS Ji-Hye Kim et al.(2008) 5] 3} A2 oA
major ginsenoside(ginsenoside-Rbl, Rb2, Rc, Rd, Re, Rgle &#He Hdtxo=m
xR Frtetdom Wl ofgo] SUMEsE frhsts ¢S vEhlaL, 34 SR

AtEdOoR 4 Reg3e AS dETeAM ASHA @kov AsAL oAM=
s ew A gy Aol wel Frlske AFe dEhdval Badk AR
FARSHAl a2 Aol o= WETE vk ARES ERlE T AdE F483
SHAIRE A g 2=k AlZtel gk BAE dERd wbeE A2 ERlE A skt
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¥ 140. Hot air roasting A8 X9 A7t W& roasted ginseng?d A A|xAlol= 3k

Roasting Ginsenoside (mg/g)

-

LT Al 7

L

C) () Rgl Re Rf Rbl Rc Rd Rg3 Total

1022 1223 0318  08% 0387 0104
Control 0 . o f . " . DND 3909
£0.002°  +0.0087  +0.008" +0.033° +0.027% +0.027

0.915 1.138 0.245 0.76 0.32 0.072

+0.002¢  £0.005¢  £0.007¢  +0.045° +0.033° +0.023™
1.356 1.213 0.34 1.148 0.391 0.09

+0.005  +£0.007°  +0.006%° +0.051°  +0.026% +0.021°

ND 3.450

10 ND 4537

160 1232 1137 0316 0966 0383 0133
15 ; . ; . . ND 4167
£0.008%  +0.018" 001"  +0043% £0.023°  +0.019
1554 2125 0462 1529 0631 0215
20 ) : i . . ND 6517
£0.009  +0.02  +0011' 004" 0029 +0.026
0793 0959 0225 0693 0266 0055
5 . . . ) ) . ND 2991
£0.008°  +0.018° *0.006° +0.067° +0.022" +0.021
0.6 0843 0183 0546 0225 0031
10 ND 2427
170 £0.002°  +0.005° +0.005" +0.038" +0.024 +0.014°
1281 1243 0338 1091 0465 0117
15 ) . . f . ND 453
£0.003"  +0.012°  +0.006° +0.029° +0.017" +0.013
2071 1617 0492 1765 0793 0283
20 ) . ) ND 7022
£0.003°  £0.005° 0009 *0.036" +0.018° *0.011
161 187 044 156 0646 0207
5 | ) ) . ) . ND 6301
£0.002°  +0.009" +0.008" 0065 +0.022¢ +0.013
2198 2256 0658 2051 0831 0251
10 ) ) i ) ND 8294
£0.007°  +0.035° +0.009" +0.047° +0.026" +0.013*
180 1895 2323 0532 2057 0937 0294
15 ) | ) i : . ND 8033
£0.002"  +0.008' £0.009° 0037 +0.018" 0.008
2.19 219 0574 2206 0893 0354
20 | | . ) . ND 8406
£0.002°  +0.009 0008  +0.034 +0014"  £0.02
1078 1216 0273 1:0046 0431 0124
5 . . . . f . ND 4122
£0.004"  £0.006° 0011 00147 +0.009
0719 091 0199 0707 035 0104
10 . ) , , ., . ND 2939
19 +0 001" £0.007°  +0.02° +0.019% +0.018
1445 2122 0448 1656 0876 0228  0.027
15 | : . , ) . 6802
£0.005'  +0.004  +001" 0031 *0.017" +0.008" +0.001
1809 2177 0597 207 0895 032 0085
20 7.952

+0.009™  +0.006' +£0.008™ +0.044' +0.017" +0.011'  +0.003"

° Means t SD (n=3) within the same column with different superscript letters are significantly
different at p<0.05 by Duncan’s multiple range test.
1ND is not detected.
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O 719 wjAE FI5Z7)oA] hot air® A3t hot air roaster 102 ZAE FIE
gt A3 e ATV 34 Zo] Fy Ao JhestHa Ak dnlef Z&uks
oA 7IEA] 2143 g A o] Thsstths AR o] &Rl E ST

O X}iﬂ xﬂz}é} 5% ALE435719 22 hot air roaster 12> AlZHE 1 9l

T Ady 7 B34 T FAHY AAHS AHFE 5 Qo] 49
AzZAbE G5 ¢ o] Abgdst 7bsdel EA st AHEkl il scale
Doﬂ e A Ao de o] tiFE AT

(2) Hot air roaster 29 A& (FJ&2 —» 4

-IP>

21-80 kg/h)

O ol A< lFFd ol A AFFE vidst7] fste] bG8 A|E= e =943
Automatic small roaster (RFB junior, Neuhaus Neotec, Germany)2] A& 3} o]o] ule}
A 2% roasted ginseng® FZAHF7IE HAISEA] scale updll W A3t ThsAdS
=3ttt RFB juniorZ hot air roaster 2% "™ 3}%t}.

(7}) Hot air roaster 2¢] A&
O A Fu|e] Algdy lite] 22Y 7M5AS stz ki

NS
>,
> il

D ARE FH BN AMT 43 = AERL GEIB AN F5 A e
Kol

. [ t

‘ - #e

= ! e Technical Data

Batch size: 1-4 kgt § kg oplional
| Capactly approx. B0 kg/h, depending on product

i - Resrsting cyche: 1.5~ 20 min
. T [Himer 16 (| = w o h): 1400 = 920 x 1830 mm

s = . Current supply: 400 V, 50 He, other supplies on request

- § Power required: 60 kW
__,,BatCh 0.1~1 kg = Control and operation electronically via touch panel
(@) Hot air roaster 1 (b) Hot air roaster 2

I9¥ 129. Scale up WE FH| 9 A

O Al gAddA Aed 717 2 &A= 19 3-333% 2t

— 229 —



t::',ﬁmubq
LAY
U P b

1009 29| e2xo2 2. EE T AglA] 3. Fan H{E 225N
S 77| S24M 77| Fan start

5. Temp Roasting B E Z2|(H=h
oE Al (2F108)

¥ 130. 7171 FE A,

O Test 1 : &5, & WH S H ¥d AdA(FHIA all= Aol vF)e A& 2F
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O Test 2~10 : Au|FA A A&k dA]F el 2] A 3 kgel coffee beano 2 7]7] 25 W
o &Asn AA T Ade shot

O Test 11 : @A AA 3 kgs NHF — Qe 299X} AEE Id =29 AV — Q7
EZ JdoM #HAFE A3 & Fan HE A Fan% start =& @Dosing B & &

el AF 9o AF T4 — GTemp. Roasting HE FH(H3) 2L oA AA(2F 10
%) — ©OFilling HES ZY3sto] Ao Q14 dH S Er?:}ff}gio‘)r T A=

O Test 11 A= K¢l wpoF L xX]: 71719 auger filler7} 24F AA 2o Fyo Ags
TYL F S Fdotste] FEoR 77|E AEetHA AF Ty uiE QM dHs F
dat71= 24

2 717] AEsa QAT
FH(3sH F dd AA(e
Ao roasting M ol 4
ol vk B dAdo] wA ko] A

O Test 12 @ 11W Algat 2ol @, @, @ dAE AN} F F5°
R °ﬂ At AU S FEer FY — ©Temp. Roasting
O]}\]— 7(-1;1:]4 %—O] %AJQX]

_1_4_1“.4

O Test 12~15 A3} ¥4l Hof = %ZXA : coffee bean¥ A4 dHo Fejrl tvt=21 W=7}

t27] o f% 380 A7|A gEvE AWS il coffee beand <14 AHE UA

O Test 15~20 : 59 HFE dS %3] coffee bean : Q14 AH =9 : 19 wgdS A4

O Test 21~30 : @M AE 2 kg= 7HE’¢ — Qv =9A% AEE Id =9A AV —
@UEE oA HAIE e 5 Fan BlE 22814 Fans start — DAAF a3
ol AHES FFo® F9 — BTemp. Roasting 31‘5 ZY (s 2 oAg AA(eF 103)
— @Filling ME5& S5t Fujo Q4 AAS F9, 22" A& - @A ot
AGAIZE 22" 5 cooling W= olFste] AAAI cooling § — ©7]7] Bro= Hj<=
st ot U4t dH el gslr gely o] A

O Test 21~30 A=) el mpot 2 X : <14 AHAI} coffee bean &

QR -
=7t ga} AAY F2r) g2 BAEER 2 3349 2 5 9
2 I F,]O

=
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O Test 34~37 : % 3-317 ¢ Oﬂﬁ-‘ﬂ S&27F 330Co] =2 wf ABE Fsiien, Al
59| I7F 222, 225, 228, 234l EEeile W =AY AWM wjEA7IAL 1202 F
Qr ”047—} T gzt Aol A mEFAIA FZAH7HE roasted ginseng AlEE SRS T

¥ 142. Hot air roaster 2 &4 A=A
Air Exhaust Frequency of the Frequency of the . . Quantity of

Temperature Temperature roasting gas fan cooling air fan cooling time quench water

330C 222, 22507 50 Hz 40 Hz 120 s 0 ml
228, 234C

@ Heat penetration curve

O +4d T sdds #Fdstel AEZ IHdo FAH= AFe 229 ¥F5= hot aird
SEE ANTeR BUHY B F /) £4 F LR wa ANE Aot 19 3369
2ol Qi Ao AT FHL ehoch

O dFel exE 330CE AAFACH AHSA THRAAD AFe] LEI} 222, 225 228
234°C | J—ab‘]'oq A1 7171 8 Zhelixl E%2 72 30, 35, 15, 15% <t 3307Col
waaglr

O AEZ roasting AWl YW ANHow £57} gagon 52 o|F ThAl Z7lato]
2X7F 222, 2250 228 2 234TCd m=deted AeEle AR 247 147, 163, 160, 2
182z 0] Atk 2=7F 270 HAHE A4S retortoll A= & 5 e Aol

O 7I71A 2= ARV FAHEER F H 77lE dTdud 2E-A3F HolHE
ZI71ZHE Ee = gloy ojgd HolHe ddY RdS Ale F UL olE Fd 717
S AAY R =go] w2t gttt
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320

300 -5;\;/ |

e — e ——— Air temperature (°C)

200 t = |

=2 (T)
L

150 f | [
100 | =

30 1

O 5 " — -;..SIR‘J 187 . 2 "
0 50 100 1307 U200 250 300 320
A1 ZF (s)

222¢ #FE 225T A% --228C #2 234T #F

2227 Alr temperature (T) 2257 Air temperature (T) — 2287 Air temperature (T) 234T Air temperature (T)

% 133. Hot air roaster 2914 Z2¥ 3t& ZA$ <li dHe AT F A,

(4) Hot air roaster 22 o] £3ls X & ¥ roasted ginseng® FZEAN H7}

O oldxt #dF Fd7tdd =< ol &3t 4T dxE 19 3-37 HERAAT

12
T
10
= 8
woa L
w O
it
G 4
2 = T e -
O 1 1 1 1
R = 222TC vi= 226C vl 228T "l 234T "=
19 134. Hot air roaster 22 * 3 3 roasted QA EH FET
O FAHYTY FETFE 1065£0.168% 2 A F2] =7l =oldFE Astg o 234T ol A
&gk Al B 1.844+0.103% = A g Atolol] oAl Aol & B HTHp<0.05).
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@ & 2 expansion volume
O oA} T3 Wwor A3 oHe 19 3-38, FAHE expansion volumeS ¥ 3-329

A Al 3 T

A: Control B: 220C ®|Z C: 225C ®|3& D: 228C W& E: 234C ®&

¥ 135. Hot air roaster 22 3] 8] roasted A2 A 9 #.

¥ 143. Hot air roaster 22 * 83 roasted Q4 H A2 expansion volume

Control 222T 225C 228 234°C

Expansion
1.244£0.420a  1.410£0.376a  2.260+0.390b  1.417+0.345a 1.813+0.353ab

vol.

P Means * SD (n=3) within the same row with different superscript letters are significantly

different at p<0.05 by Duncan’s multiple range test.

O 9@ B =AY Agola o] wAsiglen =71 goldays el A=rt
S7H S #lsilen 234T wiE Aol s ©3rF 3R E

O FAYTH Z~® A F expansion volumes WS wf, ¥ g9 expansion
volume<> 124440420 ollom, 2= 2Ad Aol dia] Fusgido] dojykom 225CT
W% ARol A 2260:0.390% F 1820, 234T wiZEARolA 1813+0.353% °F 146v)=
ol A9l Afol & HolwA 73 THp<0.05).

3 M

O

HzTob Ao A=S ofd FAWEI FdeA SAske] F 3-330] AAISAH

B

d

O =2y AdA w79l HEE YehulE L'ae 85.99+0.6~56.63+10.28% 748k, %
ol a'ghe 2.38+0.19~8.26+0.06 =7kl om, A ke UERE ABLE 24.98+0.41
~40.64£0.06 0.5 F7bstdvh. FA T AT Aol FATAH R {FHQ Aol

A

il
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B AT (p<0.05).

¥ 144. Hot air roaster 22 * 2|3 roasted AFEHY] A=

L a’ b’ AEa
22 85.99+0.6° 2.38+0.19" 17.39+0.34 24.98+0.41°
222°C W Z 66.42+0.24 8.20.08° 20.3£0.03° 37.71+1.02°
225°C W3 61.71+0.11° 8.11%0.05° 18.22+0.13° 38.78+0.09°
228°C W& 62.65+0.11° 8.2620.06° 19.17+0.07 38.76+0.07°
234°C W& 56.63+0.28" 7.3140.13" 15.01+0.28" 40.64+0.06°

L" : Degree of lightness (white +100 <> 0 black)

a’ ! Degree of redness (red +100 < —80 green)

b" : Degree of yellowness (yellow +70 < -80 blue)

AEa, ¢ Color difference

K Means + SD (n=3) within the same column with different superscript letters are significantly
different at p<0.05 by Duncan’s multiple range test.

@ SEM image

O oAy Hd3 AW oz F A9 hot air roasting A+ A5 wHS Az

A: Control B: 220C ®#j|E& C: 225C ®|& D: 228C d{& E: 234TC W&

13 136. Hot air roaster 2& 3] 8 3 roasted 2144 #H ¢ SEM image x100.

O FAE+9 SEM imaget: 7]&°] &L}
H A BAAME LU B

A FAEUR o 222 225 234TColA
= &)
FEHo| wjre] 9] ®

JAE g om 225 233TolA w&3 A5 9

ot
2
rlo
N
ol

(o]

© HeH7t
O 4 AN8E g F ofus dEste] 19 34091 dEha, 4 ARl Wy deH
SAom A QIaEE, QA e, vl went, uARee] Adedrieh dntAel V|e=
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B7hg 7d e AAdtel 1 ARE 27 3410 YERAT

L2 phe
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o s
M
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¥
6
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|
O 1
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2k &ut

—020C

B: 220C ®i&

40
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1
3
2
ek
A
A: Control
A4k
al4kuk oo
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0341

D: 228C W& E: 234TC 8| &
19 138. ¥ A8 +#, Hot air roaster 22 # 8 3 roasted Q4HdH £%9 #5H7)

O F-A 2o ¢latultel Fw= 5337, 298 5174, ghube 15038, 1438 1334030
o, 222°Col A wiE3 A8 ZbzF 333, 417, 3, 53, 225TolA wjE3 A8 3.17, 350,
3.33, 5,674, 228 ColA wWiE3 A&+ 367, 4.67, 417, 53, 234ColA w&3 Al8E 317,
5.33, 5.83, 2.5% o] Ut}

O EE Aol QAabske k4, 2227, 225T, 228TC oA ml&d Alas 2ute] Hasiale
Qg eute] AR o 228T oAM= & ko]l FRAFAT 234T oA W& A&
A 7Hd sk & FAQAskT o] & ol el wiEstAl =W <latdde] walg s

al

o

o m gebaL %

O mad F& BE AelTelA FASRAEH, 25CAN WEF A2 5ETHOR g
kom 234TCAA W& Al5s 143 FHtE & WAZE SvE A8k
(th Ze

O Hot air roaster 2914 one batchol ¥ §A] & (coffee bean : 214 AH =9 : 1) 2 kg& F
Lxasl AEzge 23 gdom Aedste] AT LEsb 22T, 225C, 228C 2 23
4TCol| ol & uf wi=3slo] roasted 1A AEE FHSS E]r olgl gk AP AHA 49
A5 Hd A 80 kg AEE AHT 7 AeS gugitt webA AbhE &R <l
A& roasting & ¢ Sl TheA S Qe

223 =79 ASwA EE TR Aﬂ 0}0401: o}ﬁ, %H&AJ coffee bean} TI‘/‘]’_@' A =(1
2~13%)E ZEE fdxstojof gttt AxE 3= AFdE dvt €F dxEue JE95F
7ot dFS W Agste] mdel ofghe] Fo] FAHA wEW 3 A ZHE S
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™ Y "‘,‘:L. . :-G\ S : ."-.i'_.
5~/ L_:’:\' A, : i' a“"‘::.:,, o L;;‘A(F:"L I:k“
| - - il q‘.'*_‘ t el 'III 1 ? AT
o Y S ;f 2V
A 30 Sl : \-YI‘J
B A RS
B : SHS " C:SHS D : SHS
A: Control o . q . . . o .
160C 5 min 180T 5 min 190C 5 min 200C 5 min
a9 141. B4 FEFF7] AT A9 g
@ A=
O oldx w3 o=z Ay -9 MEE FAste] 31 3-340 AASHA T

£ 145 AYAH} FE5F7I(SHOHA F U4e] Ax

el SHS SHS SHS SHS

b 160C 5min  180TC 5min 190C 5 min 200C 5 min

L 79.70+1.19° 71.16+0.17° 72.47+0.64 67.65+1.84" 65.98+1.11"
a 1.41+0.68 451+0.19° 4.17+0.36" 6.84+0.60° 6.56+0.38°
b’ 20.26+0.43° 22.37+0.33" 21.65+0.72" 21.86+1.41° 20.15+0.15°
AEu 31.13+0.68 36.99+0.21" 35.64+0.72" 39.00+1.21° 38.70+0.87°

L" : Degree of lightness (white +100 < 0 black)

a’ : Degree of redness (red +100 < -80 green)

b* : Degree of yellowness (yellow +70 < -80 blue)
AEa ¢ Color difference

€ Means = SD (n=3) within the same row with different superscript letters are significantly

different at p<0.05 by Duncan’s multiple range test.

[e)

O 22" AZdA Hwr]el "HEE veuyls LS 797041.19~65.98+1.112 A om #
Zol zolE HQ, AMEO azke 1.41+0.68~6.84+0.60 F7Fetow, A3k e YE =
AEp= 31.13£0.68~38.70£0.872.2 A2l -5} AHg|d {94 2olE KT}

Lo

=5 E 19 3-45°] dEruilar, AgQlatel Bk
Fol oA 7lgo] w3 Z2x=2 ¥ ®ol AAEJeH 190Ta

RS

= = -
7 AP Ameld H AL )Tl W B2 #UsA BEAA
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C : SHS D : SHS E : SHS
160C 5 min 180C 5 min 190C 5 min 200C 5 min

A: Control

Y 142. AAAH FI4-Z7](SHS)A# A4He] SEM image x100.

O ¢, roasted ginseng

(2) B3 (roasting) A A A4 7MY EFFE

O Hot air roaster 1% A %% roasted ginseng= ©]-&3}o]
Bl sk o 2 A H3H(roasting) 7} F=o 2R3 AAEZA 9 7tesAS stz ).

a9 143. 489 AW FZ7](SX-6 MP, Raypa, Terrassa, Barcelona, Spain).
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¥ 146. €5 F&Ex2
Extraction temperature Boiling time

Rinsing time

Solvent recuperation time
80T 6 h 2 h 0h
O 7ItEs+EL 19 3479 22 9 1% /ItdsFE7
CA USA)% A&l o =718

J(ASE 350, Dionex, Sunnyvale,
AL ¥ 3-369F 2t}

a9 144. 714953538 (ASE 350, Dionex, Sunnyvale, CA, USA)
¥ 147. H¢EF

FFE 24
Extraction temperature

Extraction time Pressure
200C 20 min

10 MPa

(W) 529 A3 AzZd 9449 7t
DO A=

a

O Hot air roaster 1S ©] £

ginseng< $E=49

ste] Az ¥ roasted(160, 170, 180, 190 Col A 20+ &< Z2H)
A (SFM-C7700]JH, ¢

A, tEkul )R B ske] 40 mesh AE B2
3 Bs 229 A 52 AE&3 T

@ F=uy

O %L AR 2 gl THF

s 50 mlE 7hel 3 3-35¢ AAE x=7

A
o
_O|L
2

K
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O

ol

dFFEEY Y 348 FF)S BRE EAE HAAY 2% St we FEEY
Aol A A 190C 208 Z 28 7] A|ZoA] Mo] 713 AES Feld & At
MtErFEEY] o (aH 3-48 Fx2)2 FAHTe 180T, 207 ¢ 22" AR
FEES Aol7t glo] Holw 190T 208 =" AT FEE9 Mol 71 A
HATh 7IgE 555 WMo g2s F55 A HelEs ddsiih

FE TE

FE 58 BYd e Adds

A

7 %S 109 A% = Microplate Spectrophotometer (Spectramax 340PC*,

Molecular Devies,, USA)S ©]&3}o] 420 nmolA T# =S =A% A3 19 3-499 v
ERU L Th
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2 420 nm
£
[wi]
T

=
(wn]
[S]

T

)

U = 1
FA g 1607C. 202 1707C, 208 1807, 202 190T.20%

mAe e AAMEE 52RO 00060+0.0021, 7 SEEELS 0.1063+0.0032 ©] 9o
™, 160, 180T, 190Col 4 208 B¢t 2xgow AAgd dFFEEo] /NGdFEFE2E

]

B
=]

Jupea e

40 r I

20
1 1

A
—

=g 160T 208 170T 208 180T 208 180T 20%
25 artgds

a9 147 4 FEEH MY EFFEEY AU —A FF
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Apasrege
15 30eh 28y 170C

17.902+5.14 mg/g,
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H

drFEEolA

36.528+15.860 mg/g o & ok 2,048 Z7}ato]

&

slo
B B S

T

g
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*%

of A 12.21+2.89

mg/g, 7ttEFFE=olA 3713742314 mg/g= °F 3.049)

(th) 28
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aF At
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O Ji-Won Choi et al.(2016)
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6-n-propyl-2-thiouracil (PROP) status®} 7] 5t (sour, sweet, bitter, salty) IX]A &S
& ste] 22 A ustd

¥ 3-37% #o] 6-n-propyl-2-thiouracil (PROP) status (Sigma-Aldrich, St. Louis,
http://www. sigmaaldrich.com)®} 0.05% citric acid, 0.70% sucrose, 0.02% caffeine™}
0.10% sodium chlorideE Z}Z} sour, sweet, bitter % salty H7Fg oz A x5}
Ab-&(Lauren C et al., 2010)3}3t}.

E 148. 712 ot A HALE AT A=
71 Bt Need A 855 %= (%)
sour citric acid 0.05
sweet sucrose 0.70
bitter caffeine 0.02
salty sodium chloride 0.10

dutA oz Hswrt a9 1a A Adae FHAA LA st Y] 2~38 HAEE
wom BAREA #jde]l & giRE 6~129 o2 olHXERE 1xk MAdtE Qe dist]
6-—n-propyl-2-thiouracil (PROP) status®} 7] ©Tk(sour, sweet, bitter, salty) EHIEEE

Faslo] = A5 9902 S ksl

r <l
iz
)
N
&
o
>,
1>
e
=)
>,
to
vk
N
e
o

1 2 , A obEm7E 100),
A, 7 g, oluA ==, A FE Al 1A
% otz A= 67l
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O A AE, AT (2, W) olix] =P AF] Azre] oS40 et ®AREo] 9}
lexicond Z=&3¥ o AnE # 3-33 ~ 3-440] A A3t
O BEAME =&
E 149. 4 #FEX 2 A9
Sensory attributes Definitions
Appearance
Yellowness Degree of yellowish color
Taste
Sweetness A basic taste associated with surcrose solution
Bitterness A basic taste associated with caffeine solution
(Ginseng taste A taste associated with wooden, roots and ginseng
Flavor

Roasty

Ginseng flavor

Aromatics associated with freshly roasted coffee beans

Aromatics associated with wooden, roots and ginseng
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O HAFOEA AuAe] U BAHEOIER iAol A Aol eedA U 2§
FoUge =7 FE Qo gAHE FEol stob 2ol o ZakAl =4S sttt
£ 150. A9 #5548 £ A9
Sensory attributes Definitions
Appearance
Brownness Degree of brownish color
Taste
Sweetness A basic taste associated with surcrose solution
Bitterness A Dbasic taste associated with caffeine solution
Sourness A basic taste associated with citric acid solution
Roasty A Dbasic taste associated with freshly roasted coffee beans
Astringency Feelirilgs. associated with dry sensation associated with immature
permissions or black/green tea
Creamy
Flavor
Roasty Aromatics associated with freshly roasted coffee beans
Chocolate Aromatics associated with chocolate
Burnt Aromatics associated with burnt rice or something scored or burnt

273 AF (A4 okehulzh 100, WA 2D U A SHoA Auy &5
of & HFe AATE S8 A Zukel] AB, Fuke] gte] ta AlEA ue zhelTol
e AL 718717} At AL FA = dglen Sqe] o =AM

Moo A% Fpretu, 9y oA del e wAGo A BaAwe] uete] thyto]
A =AGor Al Y Solt REHA @g, $% 5o Aeud wAGels) wa

ool =AH .
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¥ 151. dUA=g3 AFE

2 A

Sensory attributes

Definitions

Appearance
Yellowness

Pore number

Degree of yellowish color

Degree of pore number

Taste
Sweetness
Sourness
Bitterness

Fruity

A basic taste associated with surcrose solution

A basic taste associated with citric acid solution

A basic taste associated with caffeine solution

A citrus, sweet fresh taste

Flavor
Fruity

Artificial flavor

Aromatics associated with citrus, sweet and fresh taste.

Aromatics associated with not freshly

O = FHAujF2l dyxr] = =(
77 Be AE g 5
o] =AH, AN A "k
@ Lexicon =%

¥ 152. Flavor lexicon for ginseng tea

B2E, s, dEB)el @ BAE R guow
AR oM, Bkt ko] R A £, vepue
| ARZE =7,

Sensory attributes

Flavor lexicon

Appearance
Yellowness WA, wRa A ARl s Al e
Taste
Sweetness Gt A AFe ot Q4te] whuto] th whal & fA =AF,
Azg #ol $HE W T
Bitterness vl & gA ub A A4 el &uh A Fub
Ginseng taste o vpAl & Q1Atgle]l HEHA I A= e
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Flavor
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Ginseng flavor

X 153. Flavor lexicon for black coffee

Flavor lexicon

Sensory attributes

Appearance

Supernatant

Brownness

Taste

=

4
o)

1)

-

Bitterness

o
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o
9
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o
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w <
—_
Toor
iCY
N oy
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N THo
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Roasty

Astringency

Flavor

.60

 Thera g

Roasty

Chocolate

ﬂ__mo

e
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THo

__OO

o)/
an!

=

Burnt

¥ 154. Flavor lexicon for mix coffee

Flavor lexicon

Sensory attributes

Appearance

!

pa—

Hr
e

<]

=

RER

=
ol
Ao

B
el
o

oy

[==

[0

o =T
xR

Yellownness

Taste

Sweetness

o

Bitterness
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Roasty
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Creamy

o)

Astringency

Flavor

Roasty

T

e
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T
N

Chocolate

Burnt

X 155 Flavor lexicon for energy drink

Flavor lexicon

Sensory attributes

Appearance

Yellowness

ojn

Gl

~
2]

Pore number

Taste

B A Al

9]

’

Sweetness

Sourness

d

ol =
ol %

w o
AH, "W

R

Ton

Bitterness

Fruity

Flavor

A&, A, 27 EE,

Fruity

ToR

Artificial flavor

)
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)
‘_o_ﬂ_

o

() #5871 &
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=

-
R

oA 1/2" ¥

%

Al A Boldl s £45 6°(15 cm) A S AFE3HH

O &o=& o
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FANA ALse PHe nsrsam gk

O & d7elME AdeT7] AeE st Azt FsE stda splo, dd+357] A
Ao & 2 WgA aes ug@ u Fovsitta ddsidnt Ao Ay wEe
Aatdhel 2 S AU om HaAE ¢ e s vy AA AA s
Z1es A =0

‘ 244
j|7] %5:LHE 500 kg (FE2 FAISH ) A B O A E4T| 4§ 150 kg

A = diZ| AN AAE A A}

14 = A 20190705
1 EE oMo
S & @ xl: ke By .
2 HMSF(mm) L7786 x W30 x HEOO SIF(mm) $100 a & | '
SENE R | 5023837
£ -F | Sraskg = o R FHB ESRE
s | 270638
4 @ B4 AC220V 60MZ
A 2Fe whE RS otam Ta| IRG LUERUEL
5 T3 M SUSI04
L0 # 9 23aRER~ W& DML
i oje - Hoja Y 55400 B MY 1m 8 EA TN
1R 7 REwY 24 EE T8 he
B H&7| Surnitomo Heavy Industrials RNYMO1-1340-A-360 0.1Kw LN
- Hyan B ]
7 el o sokg/h (AEY mel w5 aiE B YA HUNNNEY 1000000 B e
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o &% 130T, A%k 20 mins 7o =2
Al ZHx2, min) &2 ste] W& A3t & 3-46° Al

Independent variable -a(-1.41) -1 0 1 a(1.41)
X1 @ Extraction 108.9C  115C 130C 145C  151.2°C
temperature(C)

X5 : Reaction time(min) 5.9 10 20 30 34.1

13706 AdEs AA e

O WHExHEIAY T HAH ALY E ol&ste] 379 o=z F
A AxEs ® 3-479 AASAT HASsEHE v tH = ARG A(%, w/w)t
Rgl, Rbl, Rg39 $(mg/g) 1€l Rg3(mg/g)olH, F=x43% o+ 499 &A= X3
s,
¥ 158. W& H HAS o83 MAAGIA L AAxAo]=e FEF
Independent variable Response variable
X1 Xg Y1 Yz YS Y4
No. Extraction Acidic Total Rgl+Rbl
Reaction . . . Rg3
temperature time(min) polysaccharide ginsenoside +Rg3 (mg/g.db.)
() (%, w/w)__ (mg/g. db)  (mg/gdb.) o

1 0.00 0.00 3.91 3.53 1.63 0.21

2 1.00 -1.00 3.86 3.54 1.68 0.38

3 0.00 0.00 3.98 3.53 1.63 0.21

4 -1.41 0.00 3.25 3.44 0.76 0.19

5 -1.00 -1.00 3.55 2.85 1.29 0.03

6 0.00 -1.41 3.63 4.16 1.74 0.08

7 -1.00 1.00 3.72 3.97 1.74 0.07

8 1.41 0.00 3.11 2.16 0.65 0.30

9 0.00 0.00 4.02 3.53 1.63 0.21

10 1.00 1.00 3.41 2.09 0.96 0.40

11 0.00 1.41 3.71 3.42 1.62 0.36

12 0.00 0.00 3.84 3.53 1.63 0.21

13 0.00 0.00 3.91 3.53 1.63 0.21
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) 1P FF <
O zZ} A xz7Ad ugE ek FE5582 F 3-489 AA gAY (nFESdHEFH/FE58)
¥ 159. 4¥zAd 18E dFF FEFLEAFESH/FEFTE)
Reaction Extraction temperature(C)
time
(min) 1089C 115C 130C 145C 151.2TC
1.06%
59 15.14%
10 1.16% / 1.18% /
16.56%% 16.85%%
1. 1.15% /
17.28%
3. 1.14% /
16.28%
20 1.18% / 9. 1.18% / 1.21% /
16.85% 16.85% 17.28%
12. 1.23% /
17.28%
13. 1.19% /
16.99%5
30 1.14% / 1.27% /
16.28% y 18.14%%
1.25%
341 17.85%
2E9F BESA|ZMo] T EE ol A

ety HF AlE A g
@ Z2ugA 2 2 g
O oAt AT A o] S % 3-499] eI
¥ 160. A¥xAY 20349 AAHTHIA L FHEZAGA/ AL TGA)
Reaction Extraction temperature(C)
time(min) 1089C 115C 130C 145C 151.2C
5.9 363 / 1.40
10 355/ 1.37 3.86 / 1.49
1. 391 / 151
3.398 / 154
20 325/ 1.26 9. 402 / 155 2.88 / 1.11
12. 3.84 / 1.48
13. 391 / 151
30 325/ 1.26 341/ 1.32
34.1 371 / 1.43
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A} 5 o=
# 7AastE Aow UrE}kng% F& AZE 9A] 130Tl A
2 S Hlate] =A e o] Rt A At

e 7 AAeAtel= ARl tigk s=5 % 3-500] AAlsHAT

£ 161. F2x210 B & IAxA=E A2 W@ FF (mg/g db.)
1089¢C, 115C, 115C, 130C, 130C, 130T, 145TC, 145C, 151.27C,

g1002 o0’ 10m 30m 59m 20m 31m 10m 30m 20 m
Rgl 040 037 047 051 044 039 040 013 008
Re 014 016 018 018 015 015 014 007 059
Rhl 051 064 078 069 074 075 069 026 013
Rg2 067 000 006 007 009 015 014 031 036
Rbl 017 089 120 115 098 087 090 042 026
Re 075 042 052 087 045 039 041 026 000
Rb2 042 008 034 014 010 008 009 008 000
Rd 006 020 027 030 026 023 02 007 029
Rg3 019 003 007 008 021 036 038 040 030
Rh2 013 005 007 016 011 005 015 008 0.4
Total
ginsenoside 344 285 397 416 353 342 354 209 216
(mg/g,d.b.)
Rgl+Rbl+R
( mgg‘g/g, 076 129 174 174 163 162 168 09 065
d.b)

oAM= F4% s UERA oy Rg3E R

Efjo] Zhd A gol] wel 2 JEES] HEko] o] Fojx = o 0T F ARow, FA}
E S 130T &=oA 5937 F=319ES 49 Hil 416 mg/g db= HIAE e
yolon =4 AxE AFEEE Rgl, Rbl, Rg32] &% o] RtolA H xS el

€ 4719 =FHA 5ol o
O A3 1& At A (acidic polysaccharide %, w/w d.b.), 2= Total ginsenoside(mg/g,
d.b.), 32 Rgl + Rbl + Rg3(mg/g, db.), 4= Rg3(mg/g, d.b.)= A% 3}
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HolHE 37824 (estimated coefficients) ¥} #2HE2(ANOVA, Analysis of variance)E &

3 s
ol A4 FE2AL =Hadh

(1) Acidic polysaccharide (%, w/w d.b.)
O 3] A5 (Estimated coefficients)

Coefficient P-value
Intercept -22.8025 0.001
X, 0.3882 0.000
X, 0.1620 0.029
X X -0.0014 0.000
Xy Xo -0.0007 0.171
X X -0.0010 0.047
R* = 0.876 Adj- R* = 0.788

O #2FE2A(ANOVA, Analysis of variance)

Sources DF SS MS F-value | P-value
Model 5 0.8222 0.1644 9.89 0.004
Linear 2 0.0083 0.4015 24.16 0.001
Quadratic 2 0.7177 0.3588 21.59 0.001
Cross—product 1 0.0961 0.0961 5.78 0.047
Residual 7 0.1163 00.0166
Lack of fit 3 0.1124 0.0374 38.24 0.002
Pure error 4 0.0039 0.0009
Total 12 0.9385

Acidic
polysaccharide(s,
wilw)

< 3.05
305 3.3
W 3.30 - 355
W 355 3.80
W 380 - 3.90
B > 3.80

Time{min)
2

Acldic polysaccharidel%, w/iP

i 4

101

1%
Temperature(T)

150 110 120 130 140
Temperature{T)

1% 157. Response surface plot for acidic polysaccharide content of ginseng marc.
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(2) Total ginsenoside (mg/g, d.b.)
O 3] 7 A% (Estimated coefficients)

Coefficient P-value
Intercept -34.5173 0.000
X 0.5352 0.000
X, 0.5059 0.000
X: Xy -0.0018 0.000
Xy Xo 0.0008 0.206
Xi Xs -0.0043 0.000
R? = 0.960 Adj- R* = 0932

O #¥4FEA(ANOVA, Analysis of variance)

Sources DF SS MS F-value | P-value
Model 5 4.3208 0.8641 33.82 0.000
Linear 2 1.3620 1.1251 44.03 0.000
Quadratic 2 1.3076 0.6538 25.59 0.001
Cross—product 1 1612 1.6512 64.52 0.000
Residual 7 0.1788 0.0255
Lack of fit 3 0.1788 0.0596
Pure error 4 0.0000 0.0000
Total 12 4.4996

Total
ginsenosidelmala.
d.b.}

< LD

.0 - LB

B - 26

6 - 34
4

BN

- 4z
> 42

Total ginsencside(masy, d.b.)% -

Time(min)

2 -

—— 7 Tne(min)
120 %5 = e L]
Temperature{:)

120 130 140
Temperature(T)

a3 158. Response surface plot for acidic polysaccharide content of ginseng marxssc.
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(3) Rgl + Rbl + Rg3 (mg/g, d.b.)
O 3] 7 A% (Estimated coefficients)

Coefficient P-value
Intercept -32.9279 0.000
X 0.5039 0.000
Xs 0.2155 0.007
X Xy -0.0018 0.000
Xy X, 0.0008 0.130
X Xs -0.0020 0.0002
R* = 0.939 Adj- R* = 0.895

O #2HE2(ANOVA, Analysis of variance)

Sources DF SS MS F-value | P-value
Model 5 1.6792 0.3358 21.49 0.000
Linear 2 0.0613 0.6794 43.48 0.000
Quadratic 2 1.2756 0.6378 40.82 0.000
Cross—product 1 0.3422 0.3422 0.0156
Residual 7 0.1093 0.0156
Lack of fit 3 0.1093 0.0364
Pure error 4 0.0000 0.0000
Total 12 1.7886
- %
o
e i
Ral + Ab1 + Radma/a, d.b.) E

w oLl n

TemperaturelT) 10 120 130 140 150
Temperature(T)

I3 159. Response surface plot for Rgl+Rb1+Rg3 content of ginseng marc.

(4) Rg3 (mg/g, d.b.)
O 3] A5 (Estimated coefficients)
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Coefficient P-value
Intercept 0.7128 0.093
X -0.0205 0.007
Xs 0.0336 0.001
X Xy 0.0001 0.001
Xy Xy 0.000065 0.205
X; Xp -0.0002 0.001
R* = 0.993 Adj- R* = 0988

O 42 (ANOVA, Analysis of variance)

Sources DF SS MS F-value | P-value
Model 5 0.1452 0.0290 193.40 0.000
Linear 2 0.1363 0.0045 30.01 0.000
Quadratic 2 0.0050 0.0025 16.78 0.002
Cross—product 1 0.0039 0.0039 26.00 0.001
Residual 7 0.0010 0.0010
Lack of fit 3 0.0010 0.0003
Pure error 4 0.0000 0.0000
Total 12 0.1463

0.45

Time{imin)

0.30
Radmafy, d.b,)

015

el 10
0 ime(min)

000 4 -
E
Temperature( )

120 L s - '
150 1o 120 130 140 150
Temperature{ C)

23 160. Response surface plot for Rg3 content of ginseng marec.

&3] Rg3e] HA FEx77 Rg3+:Hdthd A9
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0
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o

44 #2208 w29 47

— 266 —



FELE 112TC
FE=A|ZF 345
= Temperat Time(min
Z 0t&)
{ D =)l Hi 151.2132 341421
Cur [112.1031] [34.1421]
0.56388 | g 108.7868 5.8579
Total gi
| CHIH
y =4,4024
d =1.0000
Ra3(ma/g
E|CHgt
vy =0.3318
d=0.31796

a9 161. Rg39 & 3 x4.

Rg3 + Ao A H43527
FEIE 130C
= A7t 203

= = Temperat Tirme(min
O Hi 151.2132 34.1421
. Cur [130.0] [20.0]
0.00000 | 108.7868 5.8579
Total gi _7{_Th. _________ \_‘i\_": b i
Z CHat
v =3.530
d =0.06000
Ra3(ma/a
Z CHak
v =0.2100
d =0.00000
Acidic p
ZICHEL
vy =3.9240
d =0.00000

19 162. Rg3 + AT =BA 9 & HH =34,
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O Rg3& HAow FE% A5l 112CoA 3487 F3E3
Jeen, ozl TR AS THHAS Aol

HAHow ey

2 SE&AEFAT 1

(1) B¢ == #9 A9 AX A(ginseng coffee) AZ7|& 7

rlr
e
o,

O A TR ohet A AA Axe] NEHEOR 2ulFo] thsn A NG
2 F4sn de AFOR Qe EF AES AwHdE A4 2t FUE 9
2 Qo Jldstn givh dey ZedAE @3 de] Az Frh: Ade o
OE EFO Al Mls SFAE Q14ke] shZol M, 5§l o] Fatel AR Ao A
EARGE A S a, wde] 39 A4e BEF AN AEES £ el o
Bujsh o] FolA I ot 1 Fa 3 A ol

O AT FEF L AA, WA PP L Au] Wb dush FAG AolB wolmE swAE
o J1E A w2 AF] ARG AT AT Qake] Ful 2B AT I
AF7h Fubsolof st AAE ABH L ALUEANE AT AEWe] BujEm o]
aElAe] MEE A 2 Aol

O Aol XA vholAREBL o] §F A Fejo] AFe] FAHT Jor], o]F
AxREAY S de] 4F wfe) Fulvh F w@o] ATANE AFse Aol v
A Eded & $gEE AFOR z%%u} wWekA QAT AFL FARTE Qlitel
S5 ust Fob AvY Fo AR F o LeEF st Ao] W Fastnz W
g Awsted 34 oW ﬁﬁau} S, o7 M B wE Y AGY AES )

=, g =
37 skl WA 9 roasted ginseng¥ ThES 7o) wlolaR i 18 a JIAHE

AT E o g3l AFL M st
Ob) dhelazEde FEF A A A%

O AFAI S} FAIG FuEAS 2zt I JA=HEAY el AFAY nfo]aw
& =

i
o gulel P MAA gon] vho|a 2

Aol A v Q)
25t exol, A3

3k B37]4 F water cooling disc

7
type grinder® o4, nfo]lA 2B LS Azt B2 W Feo AFES MAstuxr s}

D AFA vhol Az L
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O UF#AY vlo]maziEde JdF 7F(XE 3-51 #FF)S AHEste] Tl dS AAs9g e a5f 2
AL EFA 2" Roami roast analyzer (1‘3‘ 3-66 F}=x)E o]l&ste] FAsAT
X 162. 4FAYutolazEL AFZA AHEE AY F

739 F 7 Coffea Arabica(c}ety]7}%) Coffea Canephora(=%-2~E}%)

- Brazil Cerrado NY2 fine cup

- Colombia Cauca Supremo R/F ) )

) ) - Vietnam Robusta G1 semi-washed
- Indonesia Sumatra Mandehling G1 ] ]
o ] - Indonesia EK-1 semi—washed
- Ethiopia Sidamo Kercha G2
- Guatemala Antigua SHG G1
\‘i?a'.hl
L
19 163. Roami roast analyzer (truesystems. Korea).
O 7125 B4 Al #As=s €4S a4z JZAA A vt 7 & fAEHE
water cooling disc type grinderZ A}-&-3}%th.
@ WA wlolm = ET
O WAL AlFo| A FY3sle], water cooling disc type grinder® vlo]Z 2 F S A %3¢t}
O YE&42 KSA 5101(3EFA]) Sieved o] &3t £8 & FAE S4sto #4383 oH,
I A3E x 3-520 AASHS T

E 163. W4t vloja 2 BT Y4
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Sieve (um) %
106 m 04
100 gm 0.4
63 um 61.3
45 15.7
45 um through 22.2
@ 2in 1 A4 EAAY A=
O X 3-53¥ o] Fujds A4k wlojmaw FEe &S 05 go® AT YAA] H A5
Av) vielaz RRE 04 gHE 1 g7 02 g FAIAZN A7E mAL B 120 ml
o] ARl W7t HE(33) ool He= Y WelE AAsST
E 164. 2in 1 A4 EFAY widu] 2L wfFu] dlol =
ol itulol a2 ET (g)
dFafolazZ - (g) 04 0.6 0.8 1
Brazil Cerrado NY2 fine cup A-1 B-1 C-1 D-1
Colombia Cauca Supremo R/F A-2 B-2 C-2 D-2
Indonesia Sumatra Mandehling G A-3 B-3 C-3 D-3
Ethiopia Sidamo Kercha G2 A-4 B-4 C-4 D4
Guatemala Antigua SHG G1 A-5 B-5 C-5 D-5
Vietnam Robusta G1
_ A-6 B-6 C-6 D-6
semi-washed
Indonesia EK-1 semi-washed A-7 B-7 C-7 D-7
O wedl Fulwre WA F9, A4 Argle] AFAY ve|am Bue o] 06 g9l
Aol HEeE AEe A3 EE Yehgiglon, ofgtn|gl dF7 2HE2E fdFHY ¢ As
= AT
O T 4 % AT vlelamEwel A vl Y@He] AFAn BY FHdon F ¥
gus Aol wARGoM, AL $8% © otlA Anel s mge] WA A
2ol Ao 2 A7) oyt #duEAQa, B Av]e] Wi e st BAo tid AT
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(Y) 2" E AT roasted ginseng ZH|JELS & &

<

ZAH] 2} 7]

=i
=

=
¢}

A#el 274 AAEe] @

A F7kA] A F-Eo]2 roasted ginseng O =

1
T

Al

7ol 4
YAlets, % 22 Ak gierelN Ane e

3

Dy

j
.

We Aol
e

H}

23

-
.

=0l tigk A
EATZE A

b o,

S

=
=

bol 14k

S

i

ESEES

(D Roasted ginseng?]

Az

i dS 1% 3-67° WER LA, cryogenic milling &

=

O Roasted ginseng?]

- 271 —



sAT7IHEA TR ) A A= AT

A s Aldo A AFZHE 4 7FA roasted ginseng Al & Foll A 222, 225T ol A
2 A 8EE Bof 274 ¥, Jet mill(MICRON-MASTER 02-610, JET PULVERIZER
COMPANY, USA)E& Ab&ste] Edstdlom v Bga &3 271 19 3-680 %7
A A" AEE 19 3-67. o] e AT

ol

(@) Cryogenic milling (b) Jet milling

29 164. Roasted ginseng® X vu|dE=Z.

Jet milling &4

Inject air Jets pressure
pressure in grinder
0.8 MPa 0.7 MPa

@ Roasted ginseng®] Zu|sfj&E o] 3k FZAEA H7}

O 2 74 &4 WHo® AZH roasted ginseng XV do] 3k =, AME 2

FREHNEASE B

A E24L2 Particle size analyzer(Bluewave S3500, Microtrac, Montgomeryville, PA,
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USA)S o]&3}o] particle refractive index : 1.52, fluid refractive index : 1.3332.2 %13j
sto] =A4¥ Ay=S ¥ 3-550] A A s

¥ 166. Roasted ginseng XU HEL d=

Cryogenic milling Jet milling
QA mlola =z A4 mlo] A= I
Particle size
43.98+3.75 6.24+1.53
(Dso) (fm)

-

Particle size

iz hanned
“uChanme

distribution

R T @ oo T
co eBBEE85888

T
10,000

O Jet milling®] cryogenic milling Xt} 94A 7]+ 2tom dx 271 A

O A%
O old Agy sd3t o=z SA(o|w AR WA FF3E 1=89.92, a=0.21, b=-7.18),
slo] ¥ 3-56° A|AlsFATH
¥ 167. Roasted ginseng ZU|HEL A&
Cryogenic milling Jet milling
QA vhol=iE R QA vholziE Rt
L 72.77£0.13 77.49+5.13
a’ 7.81£0.21 5.13+0.06
b* 22.65+0.51 18.89+0.19
AEq 35.41+0.53 29.46+0.28

L" : Degree of lightness (white +100 <> 0 black)

a" : Degree of redness (red +100 < -80 green)

b" : Degree of yellowness (yellow +70 < -80 blue)

AEy ¢ Color difference

O 7], AMEE jet millingd] AF o =gkon Ao}

% 0 =9

=

2} k< cryogenic milling®] 7
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F57F 944 A= 50 ml9 centrifuge tubeo] A& 1 g& ¥il 30&7H
S 47T, 3500 rpmel Al 1A]7F 942 (1580R, LABOGENE, Daejeon, Korea
S 105TColA Ax3 Fo thgo 2o 93] Fi&

FE&ME AF(WSDE FAkst
3 3-57l AAsFA

_&

WSI(%) = Dry weight of supernatant % 100
Dry weight of sample

¥ 168. QlAtvlolma 28T FEEIHPEAF

Cryogenic milling

Jet milling
1At wiola®

QA vpojaw R

WSI(%) 15.3383+0.2885

32.6625+0.0759

O Jet milling= 3 =129

@ JA=HEAI S} 2uEds &8 a
O Jet milling® & A Z% roasted ginseng W]
in 1 and 4 in 1) AlAEFS 7

P QaHEAY S

o

Agstel 2 A (
kg
O AEE AXHEAYE EN“%?MJﬂ%ﬂ&ﬁiiiEOHhﬁﬁaﬂﬂﬂﬂﬂﬁéﬁ
FANE Zejnh, AYL

d®2 BCJALAT M 3

stk AE-S Fujete] ARESFSH
@b Roasted ginseng %Y
O Jet millingel] wW&

roasted ginseng® 574 54 W
o

& ojde] Az A Ro] 108+

e w9k

Hikshel ARel 9%, Q4P

nelf 4Eg 74 AR Frhsdvh (Y 3-69 Fx).
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[RETN ks . i |24 |

@) AT A4 ® 2in 1

©)4in 1

a9 167. A2EHE AT 9 roasted ginseng ZA|HELZE AZH AAF BFAAA.

(1) 2 in 1, roasted ginseng = 7] 3
O Roasted ginseng &7 & t=kS 04~08 g

HEAY e 12~16 g9 1t

o]~
A R Sl 2 go] HES WAV WE AAEE E=AE & 120 mld] o] #

SAAE Adstel 74 HE A% BAAS AN B85 554 o4

44 agon A4sns sa

|t
rol

& wge

a9 168. 2 in 1, roasted ginseng & @ 7 3.

¥ 169. 2 in 1, roasted ginseng &7 3 g

R A== (%) A=HEAY (%) = (%)
937 0.34 1.34
271 0.42 1.26
312 0.50 1.18 98.32
257 0.59 1.09
592 0.67 1.01
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29 169. 2 in 1, roasted ginseng E# AT &

7V A3 3-72

2
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=

O 2 in 1, roasted ginseng
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)
O Roasted ginseng "L SFS 04~08 g, A2HEAY FFHFE 12~16 g 7oA
T owZe 3to] 2 go] HEE WA ALY vk wigtel] A¥ 56 g A¥ AW 50 g
EAE B 120 goll mo #FHALE HAASY 74 AE AsE JrAd Ayl 7| Exvt

5548 olde 53 wige A wigder A

29 170. 4 in 1, roasted ginseng 27 7.

¥ 170. 4 in 1, roasted ginseng =27 3 u]gH]
Hj gt & AT (%) JA="HEAI (%) A" (%) AFAZYH (%) = (%)

415 0.31 1.23
731 0.39 1.16
650 0.46 1.08 4.32 3.86 90.28
030 0.54 1.00
212 0.62 0.93

O 4 in 1, roasted ginseng =273 o] #5H7F A} 2 in 1, roasted ginseng = 7 3]0l
HI 3] QUAbuky) 14bgsuto] YAl /A o o= MAyy IPo] Jgog 45 wig

ME 4159 AWHQ) 75wt 5602 AN W A4y

- 278 —



&
5
4 5 B
Aok ULES
24 42
Qb st e
EE HAgg
—15
k]
7
. TAF Fag HeghEal
5
) 4
oA pilca-| AT
3\ y
~ 2 |
1
),
ch / is i ag
. 2
e g Qg
= gjelo}
650
1
7
Aol FjEE . 28 @4
5
4
DAY RUCR L
3
=8
ol A ASTE ol.AlTh
LaT A =t
A 0) B
— 117

a9 171. 4 in 1, roasted ginseng ¥ =AY #FH7 23 € 5.
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®
>

Al

[S13
H

_,] o]ﬂsﬁ@ EA
2 in 1, roasted ginseng & 279 ¢} 4 in 1, roasted ginseng =AY E 3 o]
g AlFAEY 3%, pH 5 H]il"%-j:"iﬁ}oﬂ 3-603 3% 3-61° A A8 T}

O
=
rm U-H:l

S

O
oft

T #HY9EA(PAL-a, Atago Company Ltd, Japan)Z =743}

£ 171. AT #AF AFHR AAEFSY G5

A& = (Brix) A& 2= (Brix)

Al I = LR =t 10.93+0.06"
b e 1.07+0.06®

2AE olu# 7t WA FhE 2 12.17+0.06°
937 1.2+0° 415 9.13+0.06°
271 1.3+0° 731 9.03+0.06"
312 1.4+0¢ 650 9.2+0°
257 1.5+0° 030 9.23+0.21%
592 1.5+0° 212 0.27+0.25"

@) 2 in 1 () 4 in 1

¢ Means * SD (n=3) within the same column with different supperscript letters are significantly

different at p<0.05 by Duncan’s multiple range test.

O 2 in 1, roasted ginseng E#AF 2] Z % roasted ginseng ZV|HEZD gFo] F/EFE
FETL Folxlon AT JIAHE EAAYHG FoAoE JEVL =& S sttt
(p<0.05).

O 4 in 1, roasted ginseng W 2=AI = AlFo H2AT HU F2Q0 ApolE Holw Hr7}

setom e o]l JHY Wol dE Aol FE7F B = Hp<0.05).

O pHE¥ pH=47](ORION 4 STAR, Thermo scientific, USA)E o] &3lo] =431t}
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£ 172. N F #FAF AF3H AIAF S pH

Alg pH A& pH

R e , R R = 26+0.03"
b o 4.97+0.02" 7 e

2AE oty g7t WA FhE 2l 6.85+0.02
939 5.06+0.03" 415 5.92+0.01*
271 5.03+0.02" 731 6.13+0°
312 5.03£0.01% 650 6.02+0°
257 5.08+0.01" 030 6.04+0.01"
592 5.07+0.07 212 6.11+0°

(@ 2 in 1 () 4 in 1

¢ Means * SD (n=3) within the same column with different superscript letters are significantly

different at p<0.05 by Duncan’s multiple range test.

O 2 in 1, roasted ginseng E 79 += AlF9 AZHTF pH’F =%2™, 4 in 1, roasted
ginseng W27 = AT AFHY pHZF © 4t 2 in 1, roasted ginseng & 2713 = 312
e & AL sta Ale AEH F94 Aozt A e™ 4 in 1, roasted ginseng = Z2~A I
= BT AT AEd FoA Zolzh A ATHp<0.05).

O B mE Y AP AUAY AAES AAse] B Q¥ oA AEE HA

sl AEsesl BAFoD ¥ xo—sw U e qew ol
Bl kel A A ZE NS Al SE St

O ¢~HEZ Y roasted ginseng X2V EES o] &3 2
el Aghe H”Q‘”C’Ur ob 7] Qlatuba} QlakEgto g2 Qlsle] HWHAQ 7| %7t 554
o

olde] wig2 oy T AEd teAde AL AL, 4in 1 A AFNAM =
ARl 7157k 5691 wigro]l gl HA wgs AT & AT

(2) A4 AP “Ginseng Drip coffee in stick” 7]

ol Qs A Ao AE(2Y 3-75 FF)o A AL Ay dFE wA
At — X FAR HE, o7 d] @ulFE o]l A
Foll ol 28 3-759] stick A#S A4ksta A9 20199

= ol
9ol T o] el Mx FQl FHAME dZ FA glo]l FEHh uEkA o7 E 2l
AeEdS o] &3l “Ginseng Drip coffee in stick” A A& wjghS 7datazt a¢dct
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(a) stick ¥l

(b) pouch 3 Ej
a9 172, 44AT Y FH.

FEsmA M Arfstal = HAYF

3 e F 9 nANY BEE ALEeY
1, A QR N-1-7k oA A olehisl 458 Fudos 2agd A% 3%
2] KeN ]

= =

Brazil Cerrado NY2

Fine cup

Ethiopia Sidamo Kercha G2 Colombia Cauca Supremo R/F

a9 173. 239 A8E AY A
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O Ay 959 AMr= EFA~E S Roami roast analyzerE ©]83to] =439 o™ Brazil
Cerrado NY2 Fine cup< 63.9% medium light, Ethiopia Sidamo Kercha G2+ 539%

medium, Colombia Cauca Supremo R/Fi= 54.32 % medium®] %1t}

O 719 A5+ viebs A= 7139 28kl (MP485, BARATZA, USA)E 4= 1008 243
ATHZE 3-77 (@) F=).

gl 2= A L(TYPEL010, Solis, Switzerland) 22 3] €F 10 g& 15%

A FEIA (™ 3-77 (b) Fx).

@ Bttt d= A gy b €8 2 731 A (TYPEL010, Slis,
(MP485, BARATZA, USA) Switzerland)

a9 174 A¥ a2 s Al

O AAIE Az wiFH= obel £ 3-620] Alxd 03 =3 A9 P& 27 3-78¢ e
Wi At

F 173. AHFE=HA Y WA

P Brazil Cerrado NY?2 Ethiopia Sidamo Colombia Cauca
Fine cup Kercha G2 Supremo R/F

MRS S 5 ml 5 ml 5 ml

A F=H 95 ml 91 ml 90 ml
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Brazil Cerrado NY2 Fine cup
AFF=E i3

NRTREE

O Brazil Cerrado NY2 Fine cup
A% 31 Colombia Cauca Supremo

#5
AdEd 713 & A A4
3
4
TG LS
g3 qlakgh
Pares AU
AquFesn

s i azil Cerrado NY2 Fine cup

Brazil Cerrado NY2 Fine cup

Ethiopia Sidamo Kercha G2
AFF=E 33

SREREE

Colombia Cauca Supremo R/F |
e

NREREE

= = =

AFFEE

a¥ 175, Az AA=dAH.

=

O

A%
R/F A%

gk

4k

eEETES

wee Ethlo pla Sidamo Kercha G2

Ethiopia Sidamo Kercha G2

=9 Al 9aelA Zelvlr}
A =g AR ot 345

2155

L ke LT D -

1] T}

A

gl = qesh

Colombia Cauca Supremao R/F

Colombia Cauca Supremo R/F

AFFEE FHE AF EY ATFIE FAD A% 59 AFFRE TS A =9
7 3] 7] 7 7] 7
a¥ 176, AR ZAY BB}

O 5 H7F Z3(a9 3-79 F=x) AukHQl wuk Alnk 1A4keube] A= wigrom A4tul
o] 7%+ Brazil Cerrado NY2 Fine cup, Colombia Cauca Supremo R/FYF FEHE o]
£33 79 A BE olgow =i 143 uryl uAd o] HwrAHo g WA =A%
ow HHEAQ V|SE7F HE olstE ygkAT 3 7FA] Y% Fol A= Ethiopia Sidamo
Kercha G27} #®lx% 2 &s}Sd .
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O AT HAT( EEv——T by H}HV\?'] MA~E StoofF 2 E | ikl a)e} AiEE 9
3 = A G E=A(PAL-a, Atago Company Ltd,
A7y o] FrEi= 167+£0.6" birx oo, <lits

4
o
n
12
NE,
rz
KE
Y
K
;
ofN L
@
ki
il

Japan) & %@5& A3(E 3-63), Al
=+ 48.810.6 brixo] At}

¥ 174. AY FE43 JHEHATY B

) Ethiopia Colombia
- Brazil Cerrado .
AFF 57 ) Sidamo Kercha Cauca Supremo
NY2 Fine cup
G2 R/F

e (Bris) AFFE 0.3+0.1" 0.03+0.06 0.03+0.06"
] = BI‘iX

AA=PAT 2.57+0.06° 2.37+0.6" 2.4+0.1°

a-c

Means £ SD (n=3) within the same row with different superscript letters are significantly
different at p<0.05 by Duncan’s multiple range test.

O Brazil Cerrado NY2 Fine cup 9452 F&39S u 9 1o
Sidamo Kercha G2% Colombia Cauca Supremo R/F 9% 3 FE= ST v
ANAFY] s AdEE A ARG Edom, AAFe FE+ Brazil Cerrado NY2
Fine cup €F FEEZ AxT A 7PF =sdth olgjgh AARRE A3 AP A#FS

Qe S Rase Mol ¥ Aage daw + At

+0.1°] 2™, Ethiopia

O AEZHo g AiFHAs o]&3t AA=HAY A AEF 9lg 23} Ethiopia Sidamo Kercha
G2 9F FEd0o] Kot AAHEJT a2 AE3E Qe FEEHE 40 %@
A FL95 v ik A7 Beste] 3xd o] Bestaal ko),
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atal 2lem, 10 ym =7

pilot 732 OEM #4ko] 7}

o

T

a3 177. % A3 Y Roasted ginseng AY AZX FA 3L,

Uk
of

29 178. 44 A9 Roasted ginseng drip A A=

¢l cryogenic milling®. 2 HZ 3 &4 7l
™, jet milling

o A48 4L WY

o

Jjo

A AFE S 20200 6974 7}

e

2

=
= ¥

O b, 2HA 7 EE

Al

=

=

2]

0.

auyx =8 =

AT,

les ]

af

=

A

e

=4
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AENE 2 (
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My HgA WIS (%) o= mg)
= 2o

1 ijﬁl:lfﬁ';ﬁ;ﬂxglig) 0.4508 124.0280
2 | BIEFY BETAIA(HIEIRIBES R A B2%) D.D0B? B.ODAD
3 HIE}S! Bl ZAIA(HIER! BIBI%) D.0086 7.9120
¢ HIER! BIZEEHA(BIER BIZ 1%) 0.1566 1440720
5 Ribose 0.2718 250,0560
b BCAA 0,100 8,200
7 HE 28,9300 26,615.6000
B AR+ 70.153¢ 54,541.1260

%y 100,0000 92,000,0000

a9 179. FHAA AT QYA F5 7] AT

o Zol wE AF7HA AT A roasting Aol A Rgl, Rbl
2 Rg3 dtko] Z7hw o] roasted ginseng FEH oz A= A+7F WAL A

o] al,

-~

O o7 = & Al A" A= oy S&AFA &&o] 7hsd 100% F8&4 =2 Al

o
rop
fr
wn
o
N
<
2
=
fo
Jo
offt
ol
A<
i)
N
il
l-u {
ofo
ol
9
S
=8
o
2,
BN
ol

O]
O A% FEUL @I~WAzNA Bulsn Y= AAY FF neAd T=E AEIAR
o,

@ Spray drying
O Miks=Y 30 g 75 300 mLE
b il

R Azslgon] BT
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I3 180. Spray dryer (B-290, BUCHI, Switzerland).

¥ 175 EF Az =7

o Atomization
Inlet Outlet o Liquid feed
Aspiration gas flow rate Pump
temperature temperature flow rate .
(g/min)
1957200°C 90795C 95% 20725 ml/min 40 g/min 15%%
T ARS A T Bd JEENYG &
O dEeA We v TUd o Azl 17 3840 theh oAk

10
2 H
15 g
a -
& g

4 St ' " L

01 1 10 100 1,000 10,000

Size{Microns)
a9 181 &% xS AdAsS5d 2 JdEEX
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(W) 753 #d71E 8% AF3

D A=

O Wet milling2 14 #A4& 5 mme 443 FA=Z AAs AM4AR 11 g, 575 100 mL
£ & 7](SilentCrusher M, Rose Scientific Ltd, Canada)® 15,000 rpm, 10 min®el|A &
ket § dF¥Hx71= 55T, 30 h A% % 94 7](HR3556/00, Philips, Netherlands)® 5 min

A sk

Qe

O Cryogenic millingS ¢14F HA4E 5 mme LA FARE AA3 CAAAZE 25 g5
3-852] FZAE 7] (Freezer/Mill 6875D, SPEX, USA)®Z F43 o AHexz{dS ¥ 3-65
of A Al kATt

(o3

19 182. 2 E 7] (Freezer/Mill 6875D, SPEX, USA).

¥ 176. Cryogenic milling A& %3

Pre—cooling (min) Grinding cycles Cycle per second Time (min)

5) 4 10 4

o] =

TE&5%

AFA AR S AL, (F)dlFE o], tieRl a9 wet milling, cryogenic milling W
S £ 19 3-869 npilot type fluid bed processor (EEGER WBF-2G,
3atgoy, 5= JHI 21 F 3-66°] A AT

2
i
)
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I3 183. Pilot type fluid bed processor (EEGER WBF-2@G, China)

® 177. 5% FH3 =2

Material
T 7" Pump Atomizing Inlet temperature
temperature
400 ¢ 8 ml 10~30 353 C 1.8~24 50~80 C
@ &5 FHst 229 JEH
O YA A7 U3t o

2 HePste] ¥ 3-439] A A EHA

O Particle size™ cryogenic milling®. = Az * #H3}sk FZo] 7910 m= 7Hg 23kt
E 178 5% FHELH AFHA d=
Wet milling

Cryogenic milling Zor AForapA
e $ Aysis 22 A $ dHsiet 2

ol = B 357 ‘° i ‘° i
uET X ] ;
Particle
Size (D50) 149.2, 7215 79.10 123.2
(um)
@ 55 FHs 22 &AL F& AT
O &3fA7+S Magnetic stirrers(Wisdsitr MS-20A,, LabTech, Korea)® nlWtalo] g% =
A HS SFAste] & 3-440) A A AT
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I ArFAR &3zt

E 179. 53 FHEEL
Wet milling Cryogenic milling 2 eF
Ad & use 2o A9t
4T waterel 7] 2.97+0.27 3.77£0.32
&3 (s) R S
o114 2e
T waters]| 2] 6.34%0.05 5.24£0.10 5.35£0.04
S ARt () o e OO
O =& AIREE 50 mLe] S77F 2013 A5 50 mme] ol fFelads ol&ste] AE 1
gs HASHA ko] FAlA Tt ASA F&T wzbA AdEe AE S48 %
3-450) A A| &} A T}
¥ 180, BF 42T A45E BT 453 49 22§14 A7
BE oAz We? mﬂl;ng Cryogemc Izﬂhng
: 5 ==
R L LA LR L
Ay Ay
63.10+£3.51 16.43+£3.08 11.23£1.09

9 Az (s)

T8 Akl 1123:1.090.2 744 #skth.

O Cryogenic milling®o. 2 =]

(3) 248

O Spray drying T54S 100% 84 E22 Ax 7testa, 753
BEo] 34 FHZ99S coating 3= WA O R 100% T84 Eol A

dryingol| 4] A 2%
7bsAdS FRlskA
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3. CLG(coffee like ginseng) Tea 7§t
7}. Roasted ginsengd] 243 ¥4 A A3}
o oA 2xd % Hot air roaster 29 roasted ginseng powder®] A% A4
7hsAds Rl oer, ol& Fall A4 AF, dyA =d5A E CLG Tea AlAIF 71dte]
9l roasted ginseng?®] A3} TAHS A 3}s)o]
O AEd o4 Ao OEM fAZ B A Folz|gel (F)dlFdg ol AAH 2714
hot air system roaster® 283} roasted ginsengS & H 3}l

@ olE #gatel 7] Aww BB L QAP ANANES AW st

(1) 9 &8 A4F 3 (HLE

olN

716 @FAx HFE Ad)

O T4t FieFol oF 77%=E roasting A 2lell A estA] ol FEFHF £dS fls] A
Hgoew RSVl E Adstar FWel glossy @I oFite] yEto] FAHA whEo]
228 A A, 3 3% 7bsds gelstarat skt

O #Hds37] AHE s W, EWY glossy FAY Ao Zstz s EHel
s Ao Frgek 8 Adste] o] WstEtha By ub k. (H. Iyota et al, 2007).
T3 Hd FUIE Ax AR AR sto] 3 dAxES dXxsie WA eR R S
718 AGEEFoEZN dqUAE A i Ax & Adx AFY FHo| P,
dHded 4 MEE Hihst & F Ue 59 & S A2 dth(Og Sin Kim et al,
2008)

O AFAFF/ AL (Fmeledlel AWE §EFAAFF/SHS)E AHEFAL
HAEZE AGWMAAZ ALE A, FAEFR BAHE BE ohe AFol W
Aeld + Atk 131 AFe AR 100 g AHEEROM, 1Her RaAE ol
au] 492 2 aAskglet.
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(W4) FE+3718 A8 =24 49uidd

O Fres 34 &<

O #4537 A A, fes B4 7ts4e HESH] Y3t =8AE 7 mm x 7 mm X
10 mm, 10 mm x 10 mm x 10 mme =Z7|& A&3t4 blower speedE 807100% =

x4l fE530 AL 20 FRaA stk

O 10 mm x 10 mm x 10 mm =Z7]2] A& 100 g¢ & A, blower speed 100%°] A %= %3
Aol oJdgdoem 7mm x 7 mm x 10 mm Z7]¢ AlZE g A blower speed 85%-¢l A
AAg 535 FAo] olFoHT WA AR AV|E AT A7 vz frs 3ol
A HE 2o ® SHstla 1 3-70% 2

¥ 181. 28X #EdFF7] AE =4
Flow temperature (C) Heating time (min) Blower speed (%)
160, 180, 200 5 7, 10, 15 85

@ A=

S Rl utE A Fstd o™ AlFHste] Ho]l 10 mm x % 7 mme] YAg

A7z A g 5 Aol AREEFd

Q® <93
O Petri disholl o} Sc¢to g #Az3st Ays 19 3-889 A At}

j,;_* m— |
160C, 15 min, 85% 180T, 5 min, 85%

180°C, 7 min, 85%  200C, 7 min, 80% 200C, 10 min, 90%

a9 185 A=A AT AT =FA.
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O AP LEF EopAm Azte] LoldsE Mo AL AL FA T F 9
oA Al Al &shrp @Ay
@ SR
O ddxel TdatA Fd7tdxdzxzior Fisdds A8t & 3-719 YeE AT
E 182 AEHA S FA5 27 AR =AY FERS
160°C 180°C 200C
Ne Az
10 min 15 min 5 min 7min 7 min 10 min
T 77.019 27.869 17.063 35.717 28.16 24.259 14.903
k(%)  + 01250 £ 02000 £ 0218 o+ 0930° o+ 0238 £ 0480° + 1.632°
T Means within the same row with different superscript letters are significantly different at p<0.05
by Duncan’s multiple range test
O Ag %7} FolA|al Algto] AojdFE FEgxH2 433 160C 10 min, 180T 7
min A A& ALt F24 Zol7t gl
(th I84 22 A% #9537 Ag 24 9
LebA e dd Ay geslEA] ki Rl 20040% 2 =d 7 d 1507170°C el A
5710 min &<t 1 batchd 100 g #FLFZF7] g 2 FZF7LE sto] 2 2"®of] A3st
Nrel =4S ysad @
E 183. 4 #d+F7] A9 =4
Flow temperature (C)  Heating time (min) Blower speed (%)
150 10
160 5 7, 10 85
170 10
D Aw
O ¥ AolA AHEE FAe FAAM AN AHD 5UT A FTARFETAIA
Td3te] TAE 7 mm x 7 mm x 10 mm = Al Asle] ARSI T
@ T3
Adrel FdatA Artddzios Fd#S SAste & 3-739 YE AT
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¥ 184. 4 AEFF7] A AHY FEFF

150°C 160°C 170°C
Al TAF
10 min 5 min 7 min 10 min 10 min
SR 68.281 30.735 45617 35.593 22.183 18506
(%) + 1.297° + 1.007° + 0.690° + 0.095 + 0.463° + (.326°

“f Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O o 68%° FEFBL HAT FAe FAFE7] AU HAL W, AeLme} Azt
gep FReel gashs AL B 4 dYer, 170T, 10 minolA /g e SR
= Ae

18506 + 0.326%°]ANom R Tol A el F Apol7t E A s

Q@ 9
O o3 543 Wier dEsto] 17 3-89

150C, 10 min 160TC, 5 min

160°C, 7 min 160°C, 10 min 170C, 10 min
19 186. AT FEFFT) AT A4 9 H.

O FAs #9FF7 A3 23 160T 5 min A Al F4bel oy M3 wjs=siglon,
150C 10 min, 160C 7 min *¥ A, =22F39 2™, 160C 10 min, 170C 10 min A &
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P R A S ) [ S =
al.(2007)°] #AE HLEF
glossydre] A= Artar

‘!QI’
B7bsdE sl = 2 FAs

® 9=

O o3} FLdsgt whHog =Aslo] F 3-749] AAFH o, MAFTEFHL 1=90.28, a=0.32,
b=-7.15% ¢}

E 185 4 FE+F7] AET AAY A=
T4t 80.22 + 0.21° -053 £ 0.17° 21.92 + 0.13 30.77 + 0.19%
150C 10 min 75.84 + 0.38° 455 + 0.72° 2312 + 041° 33.81 = 0.61°
160°C 5 min 76.63 + 05° 205 + 0.22° 21.26 + 0.22° 3157 + 027
160C 7 min 75.22 + 0.22° 4.06 + 0.34° 23.85 + 0.12° 34.67 + 0.13¢
160C 10 min 70.29 + 0.42" 756 + 0.3 21.63 + 0.23" 35.44 + 0.52°
170C 10 min 65.12 + 0.01° 8.99 + 0.144° 20.29 + 0.19% 38.23 + 0.18"

T Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O HAFF7 AP A, WA L' A% age A Lmeh Aztel wel 4z gz,
Zrhsglom Fabn oA Aok AAAW FAE bE et B@etsl vheA
otk EF ARG AELE RE Ae ol mek f94 Aolsk EAstsint.

® #1r7] Y% (Bulk Density)

O AJAT HFEdFF7] A7 A4 A=FS FIgiul= 3 3-759 YERRAT

E 186. &4 JE-F7] A AHY ZrRV A%

150C 160C 170C
NE St
10 min 5 min 7 min 10 min 10 min
2R
_— 0977 0.907 0.939 0.800 0.716 0.610

+ 0.081¢ + 0.045° + 0.006° + 0.074° + 0.035% + 0.076°
(g/cm’)

a-c

Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.
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O H}EF371E A wet dEe Solb AT 150C 10 min, 160C 5 min *| g
TAAME T4 HolE &l T 4 flATh. Schenker, Stefan(2000)o] w2 AT
AxEE oF 1200 kg/m’, Adriana S. Franca et al.(2005)o] W2 ATl Any] W= oF
6347650 kg/m’olgtir B ¥ glom 160T, 1704 10 min <t g A A =9
Ae7b 22" Agsiotal dehE

® SEM image
O o|AY T Aguworn g tel FA=y] Ayt Alge vy gwWs #Fs
A¥E 17 3-909] ]4’1:/]‘1’]']}}\]:]"

SHS 150C 10%# SHS 150C 10%#

E9H x300 @A x1000

SHS 160TC 5% SHS 160TC 5+ SHS 160C 7# SHS 160C 7#
®9 x300 @ x1000 #9A x300 @A x1000

SHS 160TC 10+ SHS 160TC 10+ SHS 170T 10+ SHS 170T 10+&
E9 x300 @i x1000 ¥ x300 @™ x1000

a9 187. 4% REeF7] AT A4S SEM image.

O 43 HA537) A Amel TUd 9w TxE ARG W, Fie EE A
UAbEol B BN vhndA Folngor, gue BEdstn vugd 2¥ 7x
g Wy BG537] AGE Pl wme mHe] ARe]l 3t Hol x4y

e gs st dHdAE 7T Ee] 9
Iyota et al.(2007)ollA] B g upel o] HAFZF7E st S W AdEYAe] 53}
go] mjrre k= Aot AR

o E R A
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AL A% FLd357] A7 21 4
A54z7] Ay Al 20% WYY FESFS A2, vjnee THS P4
| &3tHA F= T A, H glossydts Bl AFE HLFET

A 2A0R 160TAA 10%0] Hgsittn deksto] AAjstedot

O AN=
O ¥ AgelA AREF G4k 2020 249 FAtoll A Aufg 5 d S =4 SAE sk AlAH

1 Aok tho] A (SM-V900, SEJONG HITECH, Korea)E o]&3te] 7
mm R A 8= G A-La,

@ ANAE 24
O ¥R AOACHS Fohel BASATh %, FREFE 105C Az, HEL 50T

3lsly, AL Soxhlet F&4W, ZW9WMAL  BuchiAH(Switzerland)2] Medel K-436
Digetor® #3l35to] Model & FFAZ] S 3E e AxASG 6252wl
ZowlA g 74z A, BE3bES 10004 FE, 3R, 2AW, F2uwmd shgs

Alsto] 3 3-76°1 YEFH AT

E 187. 4] AW E A

g oy EX b 2 e SR ahE
) 78.259 2.277 0.573 3.480 15411
T (%)
+ 1.3793 + 0.087 + 0.071 + 0.139 + 1.676

ror 1 batch@ 500 g¥ 552 IAT

= , 1
= blower speedE& F4A3sto] Mt o =12 1 3-77% Zrh

O
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T

£ 188. #dx37] A =4
Blower speed (%)
<% () AIZF (min) A 7}
(min) 7h () (=h
0(Start) 100 100 100
1 100 100 100
2 100 100 100
3 100 100 90
4 100 90 90
160 10 5 90 80 70
6 90 80 70
6.5 90 60 70
7 90 60 70
8 85 60 70
9 85 60 70
10(End) 85 60 70
@ Sraw
O AdEs B AR ENeR FEFES 20 ¥ 3780 A A AT
® 189. =43 HEFF7] AT A4 FEFF
A& T4f (7h (+h) (th
swahar (o) 78.259 C 22.4784b 21.2456ab 20.1330C
+ 1.3793 + 1.8873 + 2.8346 + 2.0429
¢ Means within the same row with different superscript letters are significantly different at p<0.05
by Duncan’s multiple range test.
O HAFZ/E Aol w FrEde paAAL FAH ARB FoH Ao
Aot Oh, (el Feld Aole EAeA itk
® A=
O o3 BU WHow SAsto ¥ 3799 A4S,
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£ 190. 4% FEFF7] AT A A=

L a’ b* AE
Fat 80.22+0.21° ~0.53+0.17" 21.92+0.15" 30.77+0.19°
(7h 65.49+0.49" 8.71+0.45" 22.35+0.46" 39.44+0.57
() 63.84=0.78" 10.04+0.16° 20.95+0.24° 39.80+0.45"
(th) 64.37+0.42° 9.80+0.52° 21.17+0.43" 39.54+0.63"

¢ Means within the same row with different superscript letters are significantly different at p<0.05
by Duncan’s multiple range test.

O (7h), (W), (th) Alm= kel vla) L'gh 34, a gt A4 gk S7hetsien it

Fol4 Apolst =AY

® 2H7] U%
O 250 ml mess cylinderd] <5 150 mlE A2 Als ¢F 5 g8 54

Fe tiplE YER AT

_0|L
°
i|r
2
av
X
5
1o

E 191. 43 8537 A A5 ER7 EE
A= T 71) (1) (th)
ARy 4%

(g/ml)

1.018 + 0.043° 0.536 + 0.040° 0.721 + 0.056" 0.658 + 0.164™

¢ Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O (b, (th, (Fh ARE Fiel we) 2wy BEE Fastgor Fivke o4 zol 7t
Z=A59

(@ SEM image

O A& E carbon taped] #<% ¥ SEM (SNE-3000MB, Sec, Korea)o. = 20kVeolA 3008 =
G, 3 FREstE ##Es 435 a9 3-910 YERQITH
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¥ 192. #4357 AH =24
2296 i 24 10% % =3
= /e
s AlZF (min) Blower A1zt (min) Blower
speed (%) speed (%)
0(Start) 100 0(Start) 95
1 100 1 95
2 100 2 95
3 100 3 95
4 90 4 90
5 90 5 90
6 30 6 80
160 7 30 7 80
8 70 3 70
9 70 9 70
10 70 10 70
11 70 11 70
12 60 12 60
13(End) 60 13 50
14(End) 50

® 193. JLF

7] A AN FEFIFH 2=

ol &

TF=gF (%) Dx= (g/ml)
22.704 + 0.302 077 = 0.11
10.983 + 1.012 0.33 £ 0.01
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O Al d&4 48 37 98l 4L coffee beand} FAFeE A7|2 AAS 4= gl ]
AAE FH st AR QL coffee beandt FANS MEE 2= f53 A5 AE F
A F2L 1 batchd 380 g F4S 160TCoA 1337147 FEF571< €55
WAl A AElsts o] nigh A o)

(2) A4 2HI coffee bean M HH] AA(FF 4 &)
O 2zabd=o) QAAEAERES AFS Al & FERE Q&)
AN E7F WS A %o} coffee beans Fsto] viEA| 7 o1 =

R At g 33dE g A 89 S coffee bean¥ H] S35
coffee bean¥ "W gsto] Aelatgl ot Mdsts o] Aol A gtshA] efrhal e

a9 190. 2143} coffee bean 228 & | H.

(3) AAE v E &83F roasting =71 H A3}
O 228 Ay AuE= G)uFdeoldA Besta = dWE Hot air roaster 22 w3t
Automatic small roaster (RFB junior, Neuhaus Neotec, Germany)®} Hot air roaster

102 W3 Hot blast roaster(Proaster coffee roaster PRE-50, E$2}53}4+], Korea)&
AH-&-3F Tk
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prox. B0 kg/h, depending on product
i cyche: 1.5~ 20 min
jerrt (1w w w0 h): 1400 = 970 « 1830 mm
Current wpply: 400 ¥, 50 H, other supplies on request
1 Power required: 60 kW
Control and operation electronically via touch panel

(b)

29 191. (a) Hot air roaster 1, (b)Hot air roaster 2.

(7}) Hot air roaster 29 &
O +HE coffee AE7L HZ A
AAste] dFF7] A 4o 228 21 HASE JYstax s

O A=

O ¥ 3-820|4 #d4=7] AHgd A as ALY

@ A

O Test 1 : OFLFT7] A2l A4 08 kgs 7HE’¢ — @udl 2=9Ae HEE i 294
A7l — QAEE IdoA HA9E g F Fan HE Y34 Fang start > DA F

5 1] o /\]E*‘% FE5o® F9 — GTemp. Roasting HE FH(H3h) 2 od AA(SF 10
E galo] v AFEE FY3I S roasting e LR}
A

=

& Abo] WhAlsle] Al o

O Test 273 : 1 A|gS vbE =3stl o} A e A} bk

O Test 4 : A dj
N

%
roasting AW o] &

I BHE S AEE dry ovenolA 60C, 1 h &< AEZAA FEFEFS 10%=2 @

=]
=

O Test 5: OFE&H 10%= =4 Ax QA4 08 kg 7H%’¢ — Test 1 @7(® — ©Filling
°|

O Test 6: DBF 1 kg + A% A4 08 kg2 AlHF — Test 1 @7 ® — ®Filling HES
gslo] Ao AN8E FUASoY Test 59F 5L o] F=2 AT A7} v Eo] HA

- 304 —

54 @8 - AT FY

6 ﬂllﬂ



oF 415

Test 7 @ A= &4 I} @ xX : AR Y7t T=A %3Fal Zto] 9lo] roasting
[e)

chamber®} cooling chamber A}o]2] automatic outlet gate Y2 <2 Zto] A &% o} nj

o] Ao, ANg7F & Al AgshA Fvkal ddd. wepA (F)dlFE ol el
A% hot air system®] roaster(Proaster coffee roaster PRE-50, Hl3+A}5 3}4k¢], Korea)

2 2292 AA8a 3

BdF37] A Test 6
AzxA4 Roasted ginseng Roasted ginseng Roasted ginseng

29 192. Hot air roaster 22 *] ] 3 roasted ginseng.

(4) Hot air roaster 1] <%

O

O

O

S

$AE coffee AT PEFSWAL, FUlEAedl A $5Y 2 B ATl 7
]

h
AAGe] Az Qi 22aE 24 HAFE QAYstaux sA)

537 A dx A4t 2249

A&

3E 3-82014 HD5F7] A3 ARE ARRSAT

il

Test 1 : @AxE A 500 g& AF — QHA Ad =92 A7l — QHA =AY A

RUN HES w8 25 — @D3|H g5 — QIET2EE 210C, €F5EE 100%, YA

75 mne® A4 - EE 9FErd ddd a9E £ A7 5 — @OSTART

HE Z% — @uWEFT9 2571 227Ce =93lS u, EXHAUST #% — Q5% F¢F U
o]

-1 O
7 — 37 dAs o, AlRrE tiRE dolrt B el ARE 7] oH=

i

(o]

Test 20 A5} 991 she} % 27 0 GFEEI} ol MEHE Furh dobbs ol o B
m, 22709 SEAA WEA @t ey BuE. webd ofF 49 4N 9F
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SEE 5% FFI 20TAA WEeaA 3

O Test 3: DT 500 g& AlHF —> Q@D Test 1 @@ — OEFT2EE 2710C, €455
50%, WZ4E% 5 mno® A4 — ® @ Test 1 @ — .‘IT Fol B4HA ot
2T 5 0%E }\42401_04 == JA §]—o]

O Test4d: D@ Test 1 D — @Ee=EE 210C, EFTHEE 80%, W=
2 A > Test ] @@ — @Y7t wolx ¥ A57F & =k
i ddEo 50%E A - OFsFel IAHEA EFe — OEFE=
@M &7 2571 206Co =23

o
=
Aol dFEEE 70%E AR, WEFA 9 25 vdFuzr 3

AE - @ Test 1 @ — @0 AFaku} o];l\jy who] o]

O Test 6 : D@ Test 5 O™@ — @ul=79 =%7F 200Ce] =233 wf, EXHAUST %t
& — @ Test 1 @ — A4 Q14bgko] Zﬂﬁ"tﬂ, T Fado]l AAdHAS Y & Bt

o] 4 pto]

O Test 7: @ Test 1] D@ — QEEFE2EE 270C, 9F5EEE 0%, YZ42% 5 mine
2 A" — ®@ Test 6 ®@ — 014 &uko]

O Test 8 ™D Test 1 @D — QOEIFTZEE 270°C, AZELZ 60%, WZHEE 5 mine
244 - ®O Test 6 ®O@ — W= o i
2 70% 2 A= Ao vpEAsle] B

01}14
)
oX,
i
B
&'1-‘
flo
po
o
tl
f
9
ng
ol
4B
k1
Ll
B

O Test 9: @ Test 1 @D — OIEFLEE 50T, dFEEE 70%, YZS% 5 min®
2 44 - ®©Q Test 6 ©® @ — Wz} AA4rgko] &

O Test 10 : BAxX : FAdFZ7] A A, A
|

case hardening©
3= Botelw 2xgo] Fdy
3 =" Al A2

Al
Q]
=

2
i
o
[»
om,
>
T
=

X
=
-z
>

O Test 11 : ™@ Test 1 @ — Q@EFT2EE 250C, €555 70%, YZ<% 5 mine
2 A > @@ Test 1 ®® — @30x ¢ 22 F dFLEE 210CE ©AE —
@~ Test 6 @@ — WAFH A4ksto] Y 2&8be ofshAl P

O Test 12 : O™@ Test 11 O™@ — ®lF ¢t 228 Z(YPFELE 170C), 95255 28



O

0CE W73 — ® @ Test 6 @@ — WA} &uat A4FFo] vh], T4 o] o} o
S

Test 13 : O™@ Test 9 D@ — @METF9 %7} 205Co] =Eal< o
T > @ Test 1 @ — @3/} ST QI4tsk, ke, & wol b e wol
F2Xs= 200CE 9A &= Blo] vz g

Test 14: O™@ Test 1] D@ — OEZFLEE 2000, dEZE5EE 70%, 4Z4S% 5 min
o2 MY - ®© @ Test 1 ® @ — @F2H® A|Z} & dF2EE 250C=2 ¥H — ®O©
Test 6 ®©Q — WZ7] dF2%7} Test 17130 Hla] Yo} viEF&%7} 200C] =E3t=
‘/"_ &) [+
=

Azke] AolA a7l MAsdor B g <laturel
Agscha ge

kA, IS AA T A4 s} = , =
70%, W2t % 5 min, & €% 200Co] EEdS of wjS3F Test 69 A&7 7HF 4
stelcta FekE o)

o] ¥
oM} FUg WHoR wAste] 17 3-96°] AAIFH oW, FiRTFE] ol ARk Ele
Hgol T8t
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HEd+57] A AxAL Test 1 roasted ginseng

Test b roasted ginseng Test 6 roasted ginseng Test 7 roasted ginseng

Test 8 roasted ginseng Test 9 roasted ginseng Test 11 roasted ginseng

Test 12 roasted ginseng Test 13 roasted ginseng Test 14 roasted ginseng

¥ 193. #E5 37 AY A4H roasted ginseng] ¢ 3.
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€@ #17] Y9} Expansion volume

O 2RV Hxe WEE ol&dtes TAXIPoR A FI& 3 F, FAE SAHsI 2
5 AL Y. (Jae-Hyun Kim et al, 2001) W% Px+E 100 ml W2 ddd 30 g&
FS1e %, 2009 tapping sHS we] HIE ol &a Faem 091 £ 0.02 g/ml Atk
Algel U= 100 ml uﬂ/\NEh:%ﬂ Wz 30 mle] FAS dgst= A= FAL, x4
FAE 22 ot Aol tidlste] # 3-83°] LERH AT

W,
pe =7 X

pe = AA4ke] A% (g/ml)

W, = 04kl FA (g)

W, = 4te] Fao] sjdE = vz FA (g)

pr = Hx9 4% (g/ml)

¥ 194. L5579 22" AT A4 2EV] A=

W93 7] 294 Roasted ginseng(Test 6)

b

Al

dr7] 2% (g/ml) 0.32 £ 0.01 023 £ 0

A

[-'O
>
%

=2

I

:‘:JL_‘,

A
o

S

P

P

filo

_I |

ro,
]
S

O Roasted ginseng®] Z2H7] BE& JEd53F7] A2 s

}\}\ AN T;]'

O Expansion volume= 100 ml #2209 roasted ginsengsS -1 FA4 =4 T &

o)
FAY Axe W] AL F 2008 tapping o] HuE =AHEto] ol Al T
ko] 3 3-84¢] YERR QT (K. DELOST-LEWIS et al.,, 1992)

o o

100 ml of roasted ginseng
volume of equal weight of unroasted ginseng (ml)

Expansionvolume =

¥ 195. Roasted ginseng® expansion volume

=2 Roasted ginseng(Test 6)

Expansion volume 1.37 + 0.04

O Roasted ginseng®] expansion volume< 1.372 #<L5Z7]) 2]k ¢litel] nvle) B3 3 A

6wl =
= g9 & A

=
=

@
4
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¥ 196. Roasted ginseng® ¥ 33

NE=2 Roasted ginseng(Test 6)
T (%) 1.977 £ 0.188
@ YAHLA Ax it =2H
O FE5%Z7] A= Axs AL glossysta ml&st THS 7HA = FAo] AT case

O webA, 2xpd el w4k Az Al ARG Y - ed A7) sFAdE AR A7

Az7] KL-190, 4, Korea)S AR&3to] A A

(7h) (H) ()

39 194. kA "ol R (Zh), AEE (), @A AAD A7l AX7)(H).

o A=

O 60 kg9 &4t MA#H T, A ALEste] (F)WAALTIA BA3tal = ofAltholA
(DC-203X, EMURA, Japan) 6.5 mm * 65 mm * 10 mm Z3< o] &a) Aldatgdon o
= 60Tl 8A1ZF Az & Ad=z 15A7F 308 Bk Agsg e, 50T 243 A%
Al F T
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o ®

7]

Test 1+ @Ax A 500 g= AT — @vel A =94 AV — QHA A ANA

RUN #E5 =8 4& — @3H & — e 2 70%, Y3

5 mine® A4 — @FF ekl “dsd 9E S8 Als FY — @START H

E AE > @Il% 4% ¢ 22" F, EXHAUST 2 — @5% &< ¥z — 043}
5 o) 1=

G [} h
9w, shaEAn e AFh gY sl EAstn

Mo

Test 2 : O™ @DTest 1O™@ — @1H 3-962] testb6e] Al=: e} H| 3k AMow Z A = uj
EXHAUST #%& — @5% &< ¥Z — 0Test 100

Test 3 @ O™ @Test 1@ — @¥lE79 %7} 213TCd =¢, 2% &< =228 £
EXHAUST 25 — ©@5% &< Y7z — 0Test 10 — ¥ »
ZAE o] 229T oA wj&3t

fu -
il
offt
e
BN
By
=2,
>
3

Test 4 : O™ @DTest 107@ — OEFTZEE 20T, €555 70%, WZ4AIZF 5 mine &

A - © @Test 1@ — @wE9 %7} 230Td

— 95% FoF Wzt — Test 100 — D ABE Y ZHAM A 22" dho] 228T
1o

oAM wlEd — @HFASAES wl, Rt A kel 77 ®HEeA A8kl ok ghol
+

Test 6 : O™ @Test 4D~@ — ®blower speedE 100%%= WHW7ZH — QA &7} <o}7} blower
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speedS 90% W7 — OHIEHT9 257} 209Co =4, 18 F¢F 228 EXHAUST %%
— 5% Fo Wzt — @AM vzt At aAs g YA, &uk A g Qlakar 7
2 A G AR Qe HEld R FH =4

O Test 7: O @Test 10D — QIEAFT2EE 20T, EdFEHEEE 90%, Y
A — © @Test 1D — @W=E79 =%7F 203T S v, EXHAUST #}-&
— QTest 1@ — Ov}AFsH 4%k 3 A 20k A4 9 test 6 22H A5 HT Q4

S
w

ey =2 X b
ubo] A @kal wpAbsle]l B xS maE HAS xrow HA4d
@ <2

4

O oldx =dd o= AFsto] g 3-9990 A8k

Test 4 Test 5

Test 6
IY 196. 4A YA Ax A4S 228 X8 3 Roasted ginseng.

O E & Roasted ginsengol A A o] BAsI om Test 142 ZA55E Z2H AJ7ko] Zof
2] ALl S7ehs ERlstA e, Test 6, 7 1 o= 4ol Al Mol Wal= &3t
2AEE TR 223 AS HAh

@ #r 7] 2DE9 Expansion volume
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O #x7] =9} Expansion volumes I-3.-u.-1)-zhHhe} TL3 WHoz zdstgon 2

= 3% 3-86° HER AT

J

X 197. A3 Roasted ginseng® ZE 7] WX ¢ Expansion volume

=2 Dried ginseng Roasted ginseng(Test 7)
AR7] A% (g/ml) 0.37 £ 0.02 0.30 £ 0.02
Expansion volume 1.23 £ 0.02

O Roasted ginseng® W=7} A4HRTE vrgron] 7ol ula) oF 123w 237} %8 Ao
2 golgr},

SR
O AAdZe} A A7t dxzyHor FR=S S5t 1 3-879 AA5F
¥ 198. A43} Roasted ginsengd F&EF
Al & Dried ginseng Roasted ginseng (Test 7)
T (%) 6.729 + 0.244 1.879 + 0.274
8

O o]d¥y Fd3 WHoz Zgste] F 3-839 AAstF o, MAEFILS 1.-96.92, a=-0.22,
b=-0.09%3 t}.

£ 199. A4tF} Roasted ginsengd A=

L’ a’ b’ AE
Dried ginseng 84.03 + 0.44 1.99 £ 0.10 1719 + 0.31 21.68 + 0.44
Roasted ginseng

66.31 + 0.18 9.72 + 0.19 2828 + 0.59 429 + 0.46

(Test 7)

O Roasted ginseng®] ¥717F 7d4te] H|g)] vrtom AAEof SFAMLE7E =9pT), o= a1

A mod Aol ola) sk ulel 93 ohulnate] BwubgoR 8] AMnel 4w}

F7bshe Ao F4sgh

¢p SEM Image
O Z228 %9 oH Fx& AHE7] 935t A& carbon tapeo| #<l § scanning
electron microscope(TM 4000 plus, Hitachi, Tokyo, Japan)® 15 kVeoll4 100w) = 3%z-3k
SEM imageE 1% 3-1000] v}epb At
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Dried ginseng Roasted ginseng

a9 197. A4 Roasted ginseng® © ¥ SEM Image.

2o E

r

Roasted ginseng® wWW-S <
RAA A GEd TRE 2E AL

Aoz Aoyt

Chan-Kyu Han et al. (2007)2 33} & Azxv|ite] Ao nAGtxs A& AX
YA Adgy do o] sESFAY &3 dEHEA BE Agd xmyg 44
AAESFS YErdtha BRaustoem, #st d dAx Fuie duds #Es 4y

H =
A JAZE des 24" =4olded #Hst & Az gvjake] 49 Asd By
FUsE AAEFE ek dokn musdch w3 we, ug, nddde skl
HES AR zbe] Aol olAHMA $84 e LFo] LoVt ST

Roasted ginsenge A S o] &3Fo] F3lxL Roasted ginseng ¥+ 10 g2 100 ml9

%
Faol &83ste] 80Tl 3AIE & =33 th % $ Whatman NO. 2 Oqiﬂrxlf‘i o] &
sto] oA & FEFES 105Tol A 24A3F Az 9 ofgl] 2o 93] Al4tste] 1 3-890
AA AT (Kyoung Ah Lee et al.,, 2013, Min-soo Kim et al., 2019).

. (W= W) F
= >~ O [e) — E——
=T7E (%) — X o X 100

A

W1 = Weight of empty aluminum dish (g)
W2 = Weight of aluminum dish and solid (g)
A = Weight of dried ginseng (g)

E = Total volume of extract (ml)

E' = Used volume of extract (ml)
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¥ 200. A4t} Roasted ginseng?d F&4¢&

k=2 Dried ginseng Roasted ginseng (Test 7)
FETE (%) 18.45 + 0.50 21.34 + 0.10

O Roasted ginseng 9] A4kl nl3) ¢ IZHH 17}0}»\—«&1 ol &= 2] =2
sk Alm U9 oA ?L
d

gEnen, 7+

= e
T FY38HA carbazole-sulfuric method®2 #4ste] 19 3-1010 #|A] &} Th.

@)

18

16

14

e (ma/g)

‘IOD 1'0 [
=
o 8 {
T
X0 6 -
>
4 L
2 L
0

Fary ERCRII

19 198. A7} Roasted ginseng? AA T3] 3k

O A4+ Roasted ginseng®] AHA G EA sk 717} 7484 + 095, 14.866 + 0.67 mg/g &
/\

Roasted ginseng©] °F 2vl #9kth ol&= Z2~® A Al Lo & Q4 T Alxd
& zAo] ydEo] &F0] &olal A polysaccharide’} Ht} 7183 7] 4& HElZ 5
7] wi-o]t}h. ©o]= Myung Han Park et al. (1993)¢} Sang-Tea Kim et al. (2009)°l 4]

We s A Fo AT el Srbsgtke Asket A s,

@ A wAbol . 24

O old3} BUW WY o A

o 1 A3s £ 3-9000 AAEHA

of
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¥ 201. A4t7} Roasted ginseng®] A A x=Alol= Fhk

A =Abe] = St#(mg/g, dry weight)
Regl Re Rf Rh1l Rbl Rc Rb2 Rd Rg3 Sum

Dried 3.2791 16341 1.1611 0.0131 2.4071 09971 0.8311 0.2521 ND 10.574
ginseng  +0.085 +0.050 +0.045 +.0001 +0.062 +0.031 =+0.035 +0.005 ' +0.223

Roasted 2.3761 1.6771 05461 0.0321 1.6141 0.6641 0.5461 0.2091 0.0561  7.722
ginseng  +0.039 +0.058 *0.006 *0.003 *0.036 *0.026 +0.009 +0.009 +0.002 +0.203

N.D is not detected.

{20)0AD Ch DAD: Signal A, 2030 nmiBw 4.0 nm Ref 380.0 nmBw 100.0 nm ST {ZDDAD Ch1 DAD: Signal A&, 203.0 nm/Bw.4 0 nm Ref 360.0 nmBw:100.0 nm{

30 a5 40 45

1
o

(a) Dried ginseng (b) Roasted ginseng

299 199. A4} Roasted ginseng® A A Alo]l= AHEH,

O Protopanaxadiol(PPD) A€ 2] A x=Alo]=+= Rbl, Rb2, Rb3, Rc, Rd, Rg3°|™ Protopanax

O Roasted ginseng® A w=Alol= dtako 7722+0.203 mg/g o 2 10.574+0.223 mg/ge] A4+

atriol Al€ 9] XA :mAFo] =3= Re, Rf, Rgl, Rhl, Rg2°] $AtH(Su Na Kim et al. 2007, Chen
ling Qu et al. 2009). v o & FA3l= minor A =Alo] =(Rg3, Rg2, Rh2, Rhl, F1, F2,
Compound-K(C-K), Compound-C-Mc(C-Mc), Compound-Y(C-Y))E major A x=Afo] =
(Rgl, Re, Rf, Rbl, Rc, Rb2, Rd)e] C-20 9IxJo A& Go] ol&astAY, C-20 €149
Frk71e] o] st olste] AAE T B iE i vt (Yan Jin et al. 2012, Chun Ying Li
u et al. 2015)

A Abol = ghaF Bl SokXRE minor A =AFe] =<1 Rhl+ Roasted ginseng©l A
el o i s BAE A 2> Rg37F A AT o= 200T FHa2% o] el A
PPD Al ¢ XA =Atol= Aol m] it ﬁ}:aﬁi-‘l‘ﬂ ojefgk A= 200T o] =
oAl thFIE] A wmAtolE AgEEo] AAE A dAsH, PPD Al9e] XlAwAle]
AIEEY WA ol ofs] 7Fdel ofa] A 3 E o i%%‘ﬂrﬂ B33 H(Myun Han Pa
rk et al. 1996). T=3F Chan Kyu Han et al(2007)& Zm|4e] =3} A a4t a9
8 7 A=Al =<1 Rbl, Rb2, Re, Re, Rgls o] ko] #HAstadvtal ®istl 0w Seung
Joon Yang et al. (2006)° olabe 1211%F A8 Al Rb2, Re, Rgls 2 130C oJAte] 11&
o A ErAsle] ZAAstE AETES Kl WbE Rg3 & Rh29 A5 A2 AAHAY 1
ko] F7}atd E1r”’ shlvhar K arskith

m HT rlr o\ u

1

Pimof“
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O William E Court(2000)2 <l4te] &=43}+= triterpenoid saponin glycoside”} <14Fe] &
Hojstar Qv K189 oW Roasted ginsengol A A =Alo]= Shako] Zo]E A
RHol 2&ubo] 744 EH Zlog dAuE)

O 2xtdZeo]| 190T 107 =" A g Qb A Aol = gafFo] F Ao FFAst o
o] H QR FAE ZA WSO 2 o]= major ginsenoside?! Rgl, Re, Rbl, Rc9 #HA=
3 Aol E Ao A HTLT(High Temperature Low Time)Z~AH 2gE 39S
2bAd %9 190TC 20+ =2® Ad dAweAtel= aFa & Aol7b gl o= =&
Aol AHg RG] Ao o HAY 2" AYrt P 23 d R A

Fm

g3 257 <& Roasted ginsengol A9l major A A|x=Afo]= Sheko] 7k

=™, minor A XAl =91 Rh17F o= 3l Rg37F A E A o= Hol & A7

AetA] FAIRE 0] 219 minor A=Al =TE HE E AoE HATH HE3F a1y
A= Rf B3 glstdon % daAES Mded Aol Codex = A 7f

8 FAAR AR & A+ Rgl# RblES &<lstad

AR 7] (MSD, Mass selective detector)7} AAR 7t~ ARAEIHI(GC,
Gas chromatography)& ©]-83te] LAY AFZF =27

microextraction of the headspace) ©. & A% A *5‘ B34

O &% Alx 2 g& 50 mL& dHoldd Hg = UFEIZFEZIQJ 10 ppm
1,2,3trichloropropanes 6 plL % 7}3F t}g septum®] 2H screw caplo@ Hfold Q1+
£ 92 % SPME fiberg ol&3] 34 %X’é’x_ AR FwE 2 Al o] &H

fiber= polydimethylsiloxane/divinylbenzene©] g3 fiber(PDMS/DVB, 65 upm, 23Ga,

Supelco, Bellefonte, PA, USA)gow, ZIH* Zﬂ_ 50ColA  1087F incubation A7

headspace &S XA & ¥ & S 1 mmdD.) direct liner’} &2d GC +¢
o

T LRE 50CE sto] BH ReAA splivhH o wHste] B
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a9 200. GC/MS.

E 202. GC/MS #4 =7

Column DB-Wax (60 m x 0.25 mm x 0.5 um)
Injector temperature 250C
Detector temperature 250C
40C, 2 min — (rate: 4C/min) — 1507C, 10
GC min — (rate: 3°C/min)
Oven temperature . . . , .
— 200C, 5 min — (rate: 10°C/min) 2407C, 10
min
Flow rate 2.0 mL/min
Spilt ratio 20 01
Carrier gas He
Ionization energy 70 eV
Ion source .
MS 250°C
temperature
Scan range 35 ~ 550 m/z

O GC/MSD oA #2849 324 38E 2 mass spectrum3} 7] 7|2l NIST/EPA/NIH Mass
Spectral Library (version 2.0, National Institute of Standards and Technology, Gaithersb
urg, MD, USA)ol &A3F+= mass spectrum= H| 13} library matching©] 75% ©]73<]
5ol st on, AEFtAe R EEEd gaddyd Iy seEe] Javds
Hluske] o JgFate] & 59709 A FES AR LY E 3-9200] AAEA L
M, GC/MS = E-S 7 3-10400 AA g

o .

.

a2
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¥ 203. A4# Roasted ginseng? GC-MS £4 A%

Relative area(%)

Dried Roasted
No. RT1) Compounds , )
ginseng ginseng
1. Terpenes

1 19.45 B-Pinene 0.012 -
2 29.60 Longifolene— 0.035 0.048
3 30.00 Cedrene 0.086 0.073
4 31.23 Bicycloelemene 0.014 0.056

5 32.22 Cedrene-V6 0.024 -
6 33.55 B-Panasinsene 0.310 0.297

7 34.22 B-Maaliene 0.017 -
8 35.47 Selinene - 0.036

9 35.50 Aristolene 0.016 -
10 36.03 B-Elemene 0.227 0.332
11 36.69 B-Gurjunene 0.218 0.324
12 36.88 Caryophyllene 0.030 0.035
37.16 3,7(11)-Eudesmadiene 0.028 0.034
13 37.41 Aromadendrene 0.056 0.070
14 37.77 a-Gurjunene 0.292 0.480
15 39.46 cis—B-Farnesene 0.265 0.181
16 39.86 (-)-a-Neoclovene 0.215 0.283
17 41.08 Humulene 0.219 0.306
18 41.50 Caryophyllene 0.139 0.200
19 42.95 Ledene 0.055 0.061
20 42.95 B-Neoclovene 0.047 0.075

21 43.96 B-Selinene 0.031 -
22 44.15 a-selinene 0.038 0.033
23 44.62 y-Elemene 1.199 0.779

24 4557 6-Cadinene 0.013 -
3.558 3.669

2. Pyrazines

1 23.65 Methyl-pyrazine - 0.201
2 25.66 2,5-Dimethyl-pyrazine - 0.480
3 25.87 2,6-Dimethyl-pyrazine - 0.193
4 26.14 Ethyl-pyrazine - 0.073
5 26.57 2,3-dimethyl-pyrazine - 0.067
6 27.87 2-ethyl-6-methyl-pyrazine - 0.086
7 28.12 2-ethyl-5-methyl-pyrazine - 0.155
8 28.50 Trimethyl-pyrazine - 0.191
9 29.83 3-ethyl-2,5-dimethyl-pyrazine - 0.151
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0 1.597
3. Alcohols
1 20.87 Isopentyl alchol 0.014 -
2 34.50 [S-(R#*,R*)]-2,3-Butanediol 0.104 0.058
3 55.52 Maltol 0.013 -
4 62.44 (=)-Spathulenol 0.046 0.060
5 63.06 Globulol 0.026 0.039
6 63.69 Ginsenol 0.023 0.032
0.226 0.189
4. Alkanes
1 11.33 2,2,4,6,6-Pentamethyl-heptane 0.051 0.082
2 12.92 Decane 0.017 0.030
3 15.96 Decamethyl-Cyclopentasiloxane 0.022 0.031
4 20.29 Dodecane 0.015 0.035
5 21.61 Dodecamethyl-Cyclohexasiloxane 0.036 0.081
6 26.92 Tetradecamethyl-Cycloheptasiloxane 0.016 0.025
0.157 0.284
5. Aldehydes
1 16.56 Hexanal 0.033 0.032
24.32 Octanal 0.035 0.041
3 30.76 Furfural 0.019 0.055
0.087 0.128
6. Ketones
1 24.45 3-hydroxy-2-Butanone 0.025 -
2 32.40 1-(2-furanyl)-Ethanone - 0.032
5 3317 2-(3-Isopropyl-4-methyl-pent-3-en-1-yn . 0.146
y1)-2-methyl-cyclobutanone
0.155 0.178
7. Acids
1 30.47 Acetic acid 0.043 -
2 39.11 4-chloro—Butanoic acid - 0.070
3 50.18 Hexanoic acid 0.012 -
0.055 0.070
8. Benzene
1 30.45 2-Amino-6-methylpyridine - 0.124
43.53 Pyridine - 0.032
0 0.156
9. Ether
1 65.59 Octaethylene glycolmonododecyl ether 0.012 -
0.012 0
4.241 6.271

RT": Retention time (min).
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o ° m 0 40 50
Tiene {rn)

Dried ginseng Roasted ginseng

a3 201. A4+ Roasted ginseng® 71 E GC/MS 2HEH,

Roasted ginseng®] S7|AE 24 Ay 187129 Terpene 3+3HE, 9702 Pyrazine 3} =,
471¢] Alcohols 3}5H&, 67019 Alkanes 3}3tE, 37019 Aldehydes 3%, 2702 Ketones,
Benzene 3t¢%, 1709 Acid, Flavanonol, Naphtalene 3}g&= ZF 4709 3uA

gEsol AT

A4 H Y} Roasted ginsengol X EHE 7|4 Eo] F7istde=d, ol 48 =2y 2
el Agste] wel 2E FrIFdEo]l FUHE AT ®igk Seong Bong Jae et al
(2018)9} Han Chan Kyu et al.(2008) 2] A+ Ao} U X3}t

7%+ Roasted ginsengoll Al Terpene™= WA 7| E 5 7H Eol LHFHUoH
% y-Elemene°] ¥ = A o] 7t} Roasted ginsengol A terpene 7} G %o

= a=Agd 9 FrigdEe Wiyt & Ae=m gt ditelA
B-Pinenew= AuF &9 WAIRZ wigte] gl £ IS Fojdttn HuEAT(Ryu

Sung Kwon et al. 2002)

o
=4
i)
i
o 2

Ka Soon Lee et al.(2012)& <49 % terpene & B-Panasinsene, B-Gurjunene,
Aromadendrene@}il X 113}l 2™ Seong Bong Jae et al. (2018)% ZAH S4to| A9
F¥ 7] AEL  a-neoclovene, P-panasinsene, a-gurjunene, trans—B-farnesene,

B-gurjunene, B-elemene, y-gurjunene % a-humuleneg}il H i 3} t}.

A 4boll &= pyrazine FX=A7F iAW w9 A2 & Folgtar B Hojgk=H(Ryu Sung
Kwon et al. 2002) A4dAE HEHA Z%ATE Roasted ginsengoll 4= 1.597%7}

EAAY LS FAsnh

[

2o ol FTRAROEE roasted flavor®l pyrazinef ot pyrroled, @3 FS o

il
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OXL
r1r
N

methylbutanal 7 ¢} furan®® R %3 Qom(HA 3, 2007), 2ol A t
EaEol dYder  HW  5-hydroxymethyl fufuralely} furan %Eiﬂ 9
2 E 28ke]  levulinic  acid, acetaldehyde, formaldehyde, glyoxal %
carbonylslg&=S A3t ol AtstEo]l Ao g, TS st AFe FuE
FA Hed o] HkZoA A EE= U|AHELS F2 pyrazined 3Eo]th.(Myung Han
Park et al., 1999)

i fo o >

O H3 pyrazined 3FES AL 100C olde LxolA FXHM  glucoseR TH=
fructse®} sodium chloride®] 2ZFg-o olste] =X H, FZFol HF HAAES =S
Aged o) BAEHE Fgr)AEolY roasted smoky aromad FAEOCR e xal ¢l
(Myung Han Park et al, 1999)

O QAo = 2,3-dimethylp, 2,3,5-trimethylpyrazine, tetramethylpyrazine,
3-sec—butyl-2-methoxy—-50-methylpyrazine, 3—isopropryl—2—methoxl—5—methylpyrazine%— 10
o]Fo] pyrazineZl 3tgHEo] dFEo] Jorm olE pyrazined FFELS ZHAN, WA,
#Fol WA, e 73 WAE vehle Ae® Base] dom(Myung Han Park et al,
1999) & A Al AR E = pyrazinedl stgteEe] $AFHE YEbiva Bagk B gl

O 73 ¥AES yelyE E7<2 maltole] Roasted ginsengolA AEF HA &e AL
200Col A 2087F #E Ak SA4ete] FFEoA maltole] AE=E A= Myung Han

Park et al,(1999)¢] H 11¢} t}=1 o]= Roasted ginseng® 7] Z7o] HTLT(High

temperature low time)® TA|ZF Z2AE g2 <ls) Aol mEF EA59W maltol

Aol AdE Aoz gudr)

O Aldehyde#+%] hexanal> ®W4tel &3} oFst U 2 QWAE FoJst= A o™ fruity,
flower, @23k 3] AE<l furfural® Roasted ginsengol X 718t SS elstitt

O Myung Han Park et al.(1999)2 Z4tuol A A5 A W4FQl hexanoic acid, heptanoic acid
octanoic acidell 23] 2ol ZsAl ARG HuFPE=d, B AFoA Axtol A
HZ%¥ hexanoic acid, acetic acid7} Z2®W ] Al HEFHA &2 302 Hol ZAH

A2E S ko] ZolE Aow woEd.

(th) 28

O Hot air roaster 2& ©]83}9 roasted 4 ZR=E Axste A, 2= =9] 73
TZ% 9ld roasting chamber®} cooling chamber A}o]2] automatic outlet gate Y9
k2l zto] A E A ol QA B Z=7F wiEo] H A &L

O FAFZ715 Agste] o 22%° FEIFS 71 A4 aglxE 22y Ay 98 v,
Art e @] B o™ roasting chamberol|] EebEo] wjEo] XA FUrh olE
23 2288 93t HA FEIFS 10% Uert AA s AL selstg o
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O Hd+<57] AgE std o= Juto] AA glossyshal wjist WS 7FA A wF Ul 59
TR0l FF3FaL Q= case hardeningo ® <l /\]E WH7EA] A-ds 2 ~g ol
o] Fof A %] o A5E FHa=d Al7to] Wol A ¥vE A Ho] Ut

O meA] Az WAL A Axy 35037 A438kaL, Hot air roaster 15 ©]-8314]
AFLE 280C, EFEHE 90%, WAz 5 min, WlET9 %7} 203Ce] =23S o
wjEshs Ao] A zxow MdAdsiint

O HA x719] Roasted ginseng A&+ 714t nlsl] ¢ 1.23v) B33t o™ SEM Images
3 oeAd Tx7F FARHENSTES S om Qg FEFE, AT A kol
7t 5s gttt ¥ minor ZA=AFe]= Rhl, Rg3 &3¢ Sdf 2 AA =i

j = Rgl, Re, Rf Rbl, Re, Rb2, Rd &2 FHadtalon

pyrazinet 7] AiEEo°
BN

(4) 7] AgE wg AAF BA 2 L8R 7S =2 AA
b Q4 22 At

O F&st G

O Roasted ginsengs &F=2uvlo]XolA R {3} 2 2 7]1(DSMP - 370,
DukSan Co., Ltd, Korea)& ©o]&3lo] =& stAa(vtolaziw), W¥z-& [z
Al2~"llS o] &3t zwulgxl E7](DSCH-1500, DukSan Co., Ltd, Korea)E ©]&3}4
nEgetgom (2R 218 F 3-930] AT

N
I
o
1

X

I:l:l

o =53 E47](DSMP-370) z7 @2 #4471 (DSCH-1500)
a9 202, 23 Ay,
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Dried ginseng "lo|a 2 &%

Roasted ginseng %7 & &

Roasted ginseng wlo|Z 2 &%

299 203. A4F3 Roasted ginseng £%29] & #.

O x4t mpolamEdolA §4xke] =77 7Hd AW, Roasted ginseng wholA=Ed HEg
2717 2 JAES AT 5 AT v ETe] Mo mpojaride] A wWrh fda
A PRI e el AT

D JE=EH

O ol Tds WHOo R F43te] 3% 3-94 AASHAT

¥ 205. A4 Roasted ginseng £ %9 4=
Roasted ginseng Roasted ginseng

Dried ginseng Dried ginseng

A5
wlo] A2 A nlo] g 2 Zu|

Dso (¢m) 372.37 + 44.77° 10.49 + 0.03° 169.6 + 255" 774 + 013"

¢ Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.
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O Roasted ginseng 29 Y7} A4tel vla] 22 AL FAT 5 Adow, o= Z2H
AY=E Qs WF o3Ad 72 FdoE Qs E A o A 247 2 5 dAeE

HojFE)

@ A%
O o]d¥Yy Fd WHoz ZHAste] 7§ 3-950 AAsF o, WA EFEIH-S 1=96.92, a=-0.22,
b=-0.09% t}.

¥ 206. 7247 Roasted ginseng ¥ %9 M=

L* a* b* A E*ab

Dried ginseng
mlo| g7 E

Dried ginseng

0.28° 3.03 + 0.07° 19.8 + 0.07° 2892 + 0.17°

I+

76.19

I+
I+

R 86.09 + 0.09° 0.41 + 0.04° 11.85 = 0.06 16.14 + 0.11°
Roasted
ginseng 60.89 + 0.41° 11.11 + 0.07° 2061 + 0.18" 48.08 + 0.24¢
nlo] 7 2 Bt
Roasted
ginseng 7264 + 0.02" 6.36 + 0.04° 22.82 + 0.14° 34.04 £ 0.09°

ENEE

4 Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

N

O A4+ 29| Roasted ginseng +'&Ht} ¥r7]7F 812 Roasted ginseng &% 2 A9}
ST Ax B EZkth =3 AAT} Roasted ginseng® Zv| W Az ol 7|7}

s
R E
bl Ag noh wom HEs FAwst e

d

_—

O m&hA, Roasted ginseng®] #Zo] 2 AlA|F2] o3 J&gS vz Aoz AlgHt)
@ SEM Image

O oldy g WHo= bBkVAA 500 = #HEe o™ SEM imagew™ 1% 3-107¢]
LHER AT
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Dried ginseng "lo]|3 2 &%

Roasted ginseng "lo]|aAZE Roasted ginseng %7 & &

Y 204. A4 22" A 29 SEM Image.

O wolazEY

Ak, e A R

o
1=}
Lo
hinSs
D)
il
oS
rlo
e
=
o
ol
ol
H
o N
o
oft
=
o
)

O Xiao-Yan Zhao(2009)= superfine millingS AF-&3le] &3k dA}e] dH= T2 FHLS

wjrze] ¢ w9 FER Al whHe] coarse millingg AFEdFe] B3 o] dE =
Eirzstan ZAgoelgta 9o superfine grinding 71ES 2)o]d ol AbEEd S
AQtell A ZA1re]go] glo] F=ga uto] Fow LA, T4, 554 2 AL S

O Su-Bae Kim(2018)& hammer mill& o] &3te] EH3l9S
A Afol =7t mE A ke "bAY] air jet millZ H2359]

[e)
= H

Abol = E X7} hammer mill¥#} round millS A& 3}

W 2RV 2= 9%, oA R 84

H
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T 100 ml Wl2=d™bgel A5 °of 20 g& FHske]
Urla fiEEE 20 g9 AlE7F @7 wlad 3
o= Uro] Carr index® Hasner ratios Utk 2o 9o&] FAtste] 1 A3E %
3-96¢° AAl ATt
Tap density — Bulk density

Carr index (%) = Tap density =100 (%)
Hausner ratio = _Tab density
Bulk density

O Carr index #<2 F542 UeUWE ASE Fo] <15% ©|¥ very good, 15-20%< good,
20-35%+= fair, 35-45%% bad, >45%3+= very bado]™, Hasner ratiox <H{A S ey =
Ao wA Fro]l <1.2 o] low cohesiveness, 1.2-1.4+ intermediate cohesiveness, >1.4¢]™
high cohesiveness©] t(Guihun Jiang et al(2020), Karna Ramachandraiah et al(2017)).

¥ 207. 243 Roasted ginseng £2¢9 ZR7V) 4= HEA: F54 2 A

. ) . ) Roasted Roasted
e Dried ginseng Dried ginseng . .
k=2 ol o] 21 M S A ginseng ginseng
vjo] F 7 &t e Ry
Bulk density p b . A
058 + 0.02 0.49 + 0.01 054 + 0.02 0.45 + 0.03
(g/ml)
Tap density A . A a
062 = 0.01 0.61 = 0.02 061 = 0.02 057 = 0.02
(g/ml)

Carr index (%) 649 + 1.62° 19.02 + 1.93° 1152 £ 1.72° 2196 + 2.21°

Hasner ratio 1.07 £ 0.02° 1.24 + 0.03° 1.13 £ 0.02° 1.28 + 0.04°
Flowability very good good very good fair
Cohesiveness low intermediate low intermediate

a4 Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O A4 Roasted ginseng?] v HArR7y] dxe 9 Ur= 722 0.49+0.01,
045+0.032 wmloja=zid HTE YA A7|7F ASkth. TS Roasted  ginseng©l
npo] AR FE 2u|HEEe] x| Hibel vlElA T ol FFETE EH7U

Lxe7b FAsttbar B 38k Guihun Jiang et al(2020)9] 23} f-AFstht.

O Guihun Jiang et al(2020)+= 942l =7]7F £ 553 Hausner ratio’} 5713ke] $-% A o]

H
S7eA dva Bty =9 S ol = superfine HE S E f4A o
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O

C @

o3 Aty = v F dAE Pk Aol Udvkal B askgith

Zr 22 flowability= vhola =&l H]d] F3AT cohesivenessi= 78S
o]= Carr index®} Hausner ratio®] Z 32 Carr index= %9 poured, sieve, mixed®l
T8 AAEN AEgtk= S st

SRy

Zw 78] wjEFE BHES el AFE 3 cm(H) "ol fAd nAAIL EEES
AAGe Heg Zur]e wiET o B85 wWrzhA] "oy & "ozl #9 AEF(CR)&
SAst o Al o8 kA (9)S FAketel 1 A¥E ®E 3970 AASAH

(Xiaoyan Zhao et al., 2009)

6 = arctg (2R/H)

X 208. A4t# Roasted ginseng %9 <H2 2z}

e Dried ginseng Dried ginseng Roasted ginseng Roasted ginseng
- no] = 2 1 u} Zom) 3 2w nho] = 7 Bk Zom) 3 2t
kA 7k (°) 70.27 + 0.51¢ 65.27 + 1.59° 53.8 + 0.67° 50.16 + 1.57°

4 Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O Z\|tde] A Zto] mpolaz i dro YA yUsgtow ak Alo] =7t 2S5 5 QF4] 7t
Zrol M th= A I+ Xiaoyan Zhao et al.,(2009), Q.M. Chen et al.(2015), Chen Guangjing
et al.,(2015), Santomaso et al.,(2003)2] A3}2} FALSkc},

O Gan-cheng Wu et al(2012), Chen Guangjing et al(2015), Xiaoyan Zhao et al(2009, 2010)
oAM= QbAZE e freA WEE Wrieted F8% 8o, kA Zto] ASFE
TEACl Fva BRuHa glom, #wel W FHE FrkE i SHA FAFHTHL
B Qo

@h s

O ol sdsA FANMEAEHoE FEFFS F435t] 1 3-930 A Ak T

¥ 209. A4t Roasted ginseng %9 FE83=
Al Dried ginseng Dried ginseng Roasted ginseng Roasted ginseng
B slo| Az R e wpo] 2 2 2 ut EN B

T (%) 6.825 + 0.292° 5.148 + 0.152° 2132 £ 0.201° 4061 + 0.328"
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4 Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

QIR
O 1 g9 ANES 156 ml TFFE 20 ml vlo]ge ¥ 101 &E51L 102 st BAAZ

#AZs Ak (Ying Gui et al, 2014)

®
o

4

20 ml®] FFF7F 94 A= 50 ml ZUZ FEA A 1

Fo 20 mesh(80m)e A& o]&ste] Bttt AE FHst BAFAL 105TAA
Azste] oo Ao et FAME S Fakete] 1 3-10

(Gorae Kim et al., 2017)

O

axX %TS
(100—b)
7100

Dispersibility (%) =
a:dry weight(g) of sample

b :moisture content of the sample

%TS:dry matter in percentage after passed through the sieve
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=
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o}

49.736% ©] At}

¢} Hae
=3

41.751%,
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O

78 oA, e, M4, vlolgHks A E Fo] Roasted ginseng w&Eol| o # A4
Ao ® Haskitt

T4

ST 100 mI7F §A4A A& vA AR 01 g& FY F, wLo] THT RHOZHE
T8 Hol AEAI O ol nigow vhepekA| = AIRRE S48k ¥ 3-1099
A A sk tE (M. Fuchs et al., 2006)

700

600

500 |

400

300

Wetting time (s)

200 r

100

ZulgEute] mlolmz R Hoh o WA F& Hen zZx
H 8| &9 Al7bo] &t} ol Ay Eolo] Eo] ¥ AYS

A xR s E& 9 & FHRA77] i o w AlRETh

FadS TEdAe] xH A =5 , 9

FHEAAE g3 FHEn dA7F UE Ao AUl gAU F8& HA AR
A= s UetdH, dA dojg £o=m Fo] T oyt

&34

30 mle] SFF7F 9AA JdE 50 ml9 centrifuge tubeo] A& 15 g& YW 30837+ %

i = Fol 47T, 3500 rpmelAl 30z YA (1580R, LABOGENE, Daejeon,
Korea)3ta1, F590& 105CAA Ax% Fo thgel Hol oa) #Rga% AF(WSDE
Farstel 7 ABE 39 3-11000 AASE

Dry weight of supernatant

X1
Dry weight of sample 00

WSI(%) =
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0@

35 -

Solubility (%)

41 oo
o

Roasted ginseng ZH|HEZdo &
_]

A 36.4+0.2%=2 7FF =koew AL % L
Roasted ginseng wlo]la 2, A4k vlo]la=¢ £o=z =9t v &34
Ao mja] oF 128 =t Roasted ginseng % £ Ado] Axtol H] 3|
=gt ol UA AVt FAEFE &sldo] T7FeE Xiaoyan Zhao et al. (2009), Q.M.
Chen et al. (2015), Chanvorleak Phat et al. (2015)¢] ZA3}e} dXstdc}t. T3 FEAH
St AlZA A g3lde] A TS tE Hae-Hun Shin et al.(2003), Ying Gui et al.
(2014)2+e] At A Akt

Ying Gui et al (014)0] w2 §al4de 24 o Gl
AEEE olmzeso] Eash opumaEl BA Alze @olhel ed 744 e
Fepol Fobdtin stgom, FEHY Fi of

“
9, felR)el Fagol Frhskdka washer

Chanvorleak Phat et al. (2015)°14] ¥ AlS roll millinge & ZE3 3 % jet milling o &
nEAstA S W, dAte] A7V AEFE S St SR TE Rael U sk
Chau et al. (2007)olA A+ A7|7F 2S5 mwWA o] F7hste] &ado] Frstd o
olgfgt Wyt FEL JAxWES}L HHAFO dxn=EA AREstEd Ageita

B st

#Hs 7t
22289 Agsh Aol wE ik el B 54 WaE waey] dAstel A
FAF PP Pk (19 311132
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B4 d=o 2AE0| OE Y UM

g mges
)M
3 gl
(L=} HEC
1 3 4 5 &
| | | | | | |
[ I [ I [ I [
4 4w
WE wsc WP sk
1 2 4 5 & T
| | | | | | |
[ I | I [ I I
5 a8 9
WP gsC WP L
1 3 4 5 [ 1
| | | | | | |
[ I [ I [ I I
B gy o
(TR We Uk
1 2 3 4 5 [ 7
| | | | | | |
I I [ | [ I I
e
T Qs HF P4
3 4 5 & !

B AES 4N = YD BOMP HeE HAM T4

WE POy 8o ojf @nuck

i-p=i-1 =l mENENG
@) S HAA
a9 208. S HAA R HA B
B A
7 7
6 6
5 5
AN RHE et 2Nz HEE 4 NET 84
3
2
\ ’//}/
2ot \ - pare o < olarst
ol ot QlAtot
——Dried ginseng O}0]3 £ #% ~——Roasted ginseng Oj0|A ZF % ~—Dried ginseng 0|4 & Roasted ginseng 0|2 &2

29 209. £ Axe 22" w2 Edo AFAAL
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o

O A metd = A4t vlolazEEe 4nde AZ7F uwlg =9 v ET
A%t A 117, Roasted ginsengol A 17 o2 ZA1HA ¢ FFo|mng nfo|mag RS
]

o
Atk 228 Hg Eﬂrﬂ‘r/ﬂt Roasted ginseng +#o] 1143k kol

3} 2
@ % 919191 Roasted ginseng 2V ¥ kel ZE7} o wght,

2
A
&3} Zxﬂﬂ AFo A TAFORE FdE 58 Al Yot Ayl g
o
o

3 ol A4 ANE A&y

5

O ;s Fol FuE e PR A B I T

w2k A Roasted ginseng w3l =& AR&ste] ik o] FoiEE AFNTel Jhed
Aoz ®Wolt}

€ TH5

O ARG FxATAe st AFFH 7. AF F FAEAANIH 71 T55 AP
Folo] AMAT, oUA=" A, CLG Teadl A|Zo] AFEE Roasted ginseng &% 252
TS0, 7tew) A4S ofden 1 AdE 1 3-999 A

¥ 210. Roasted ginseng £29¢ 54 4
Roasted ginseng Roasted ginseng

ol A= e ey

T (Pb) (mg/kg) 003 £ 0 0.03 £ 0

7F=5(Cd) (mg/kg) 002 £ 0 0.03 £ 0
O AETA A 2 HEQW WF FEAF L F4 - 3 AFQwe] AF 2L 74 -
5LAEA - (2) FFE J1FE - @ B wEw sitel b, A=F JFe 47 20

mg/kg ©lsl, 7F=F 0.2 mg/kg °lst= A 3FstAth

(W) 8% =5 74 AYPY A4 AT (ginseng coffee) Ax7|= /ML

O (FYate] Zudxt BH7|2 AZ¥ roasted ginseng XV =L AlFolA FAofjx
A A2HEAANE AFEE 2 in 1, 4 in 1 XA FEHNE AFPsGgoy
HAAMA = 19 3-1139] A A8k}

Mo
of r
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4 § e w50/ "X
= 2200 o2 ofF 2 4
5 | | | | |
| | | | | | | I | |
| | | | [ =
<A B2 G = ol f22o
R :
PR - T | | T | |
3 5 [ [ | [ [
| | | | | T oM
| ! i i ! — Csoc -
i -
§< orme sEQ|r TR | |-' T | |
i * ¥ [ | [ [ [
e
caapy DERRE IS
T 40|
i =

4 5 1 2 4
| | | | | |
I [ [ I [ [

2UTITH = Eo|0 i E=Relb e SR =E0/0 HE S0
|
I

O AH&% JI2HEAN = @eA2E W4 7hF vfds 2 2E opvg7te, WA 77 gu &
A]’%O]'A}\E}.

@D 2 in 19 AlAF A L A5H3AL

O H&AAF WA 7HF md= 22E oHgrtee JIZHEZ Y IS 0804 g,
Roasted ginseng ZU &% &#FS 01705 g FolA F 22 o] 09 gol FI==
WA AZIH WHE Hjg S mAE B 100 goll o] #EHALE A

¥ 211. 2 in 1, roasted ginseng ZA|#A 3 H]gH]

g s A = (%) JAZ-HE AT (%) = (%)
425 0.102 0.813
942 0.203 0.711
364 0.305 0.609 99.086
787 0.406 0.508
124 0.508 0.406
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A=

|

HuEO I B e 1 # 0| o Hermo JzEe /, #|u g pad s U k-
olata) o4t B Qi ; Ad = ol Clat 2
g dlgs ;S = gt Ak
o 2 L
(a) 425 (b) 942 (c) 364
] e,
HytEel 7|z 71 & HEPEOI 7| S 4 0 %
=
ol aat Dlak st oAbk -\:x P N ol 4} &
N g
g LT 2.0 1o
ciak ciot
(d) 787 (e) 124
a9 211. 2 in 1 #5H 7} A
O QAETS 01 gv #HI7Fstd®= AU BHE ooz 7w Q4 % gEfo]
7l wheh Ak Qagel Frhsgior 2udAt 4 FU9T + gon
AWbAQl 7|2 x = 01 go] dH¥ AU 31do=z 7P =koy HAFHoR HEF
olstAtt ol& QI Edo] fhHs] &EEA ol Sl BEFESte] YEd AR
wolw] B QFHel #EPA S9 200 zue] stAowm iUt Qlike] vk
%54 Eakel olel@ Ar} hskrka FA sk
@ 4 in 19 AlAE AT 2D A5HA
O ®esAdEF 94 77 gde AA2HEAT dHFS 09705 g, Roasted ginseng Z 1| 2 ¢
FFL 0105 g THAA F BB FHol 1 gol HEF WsAAAN WE HHL
TAE = 100 gl Fo FHALE HAASHA T
¥ 212. 4 in 1, roasted ginseng Z A A3 v 4|
v} $HH & A4 B (%) A=HEAT (%) U5 (%) = (%)
165 0.091 0.821
536 0.183 0.730
601 0.274 0.639 10.040 89.047
372 0.365 0.548
249 0.456 0.456
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e =

€]

9/]

| 2~ (Nespresso)

3

gje] Az 7y

ElE=

]

s

<
=

(th) A& AP A4 A (ginseng coffee) AXR7]& AL

O @A =l Alx= i



201241 DFE 7|E M 4 YeAHALY BeE

| Nestlé

W Green Mountain Coffee
Roasters

1 DE Master Blenders1753

m Mondelez Internatioanl

m Other

A&7 4 © Euromonitor

19 213 BeAANT HAe.

CAFFE AL GINSENG LAVAZZA BLUE CAFFE , .
NESCAFE Ginseng (Nestlé,
ROSSO COREANO GINSENG (LAVAZZA, .
Switzerland)

(Persalute, Italy) Italy)

A |

non sofg

NERGY & STAMINA

T

IINFUSED COFFEE

Nespresso compatible NATURAL ENERGY WITH
. nonsolo espresso
capsules—ginseng (CORSINI, . . L PANAX GINSENG
ginseng (ilcaffeitalian, Italy)
Italy) EXTRACT (MOLECULE

Coffee, USA)

a9 214. oA AxHE AAREAT.
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U2z 4 o g 3o} %= F&BAlA B#3%
Hed 7] He87]

Hy=zdg 4 2zt CORSINI ginseng capsule A= Y2ZHiL 53
NE g7 coffee &7 HE £7]

a9y 215 Y 2Zd4a BE €7 € 38 A &7,

a9 216. BeAFY el JEFZE.

— 341 -



: 23284

100

#wxE

i
=

(b) TFFA

(a) Ae2A A4 AA =2 3

a9 217 e 729 qe [l FIFA.

=+ F&Bol A

A}83h 53 0.0

=
=

g4 AJE]= D113

Xo
.mmo
X
LS E

A w

i

dy N
i

© O

A

d
ElE=

AN R e}

(pressure-tight)

¥ 3-1203 29 3-1219]

=

RS

O

1)
=

OH

ERIEE

Al AT Abo]e

T AW 19 bar)e

B

H%o

’

2

O

ﬁo

o
ok

e

zo
<0

ofp

=

3

g )

12)

R

AT

3-120,
.

b

I

A
-

=
i

7}
(&7

=

-0085287)

& 10-2007

E
=
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3 ¢ §% 8B Maxi Coffee

(a) 73&€ ™4 (Citiz D113, Nespresso,
Ziirich, Switzerland)

(b) e A% FH

a9 219 FewA Ay .

=
O AlTolA dAviE = e 79 e i = 34t 2 01, 1, 1L.7%=
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HE 2% W= 52 dom B2 140 mesh ©lst H|#+29 soluble powder
e E W Ay daZygsh FELS 918 30 mesh o2 B EHE FEE AT 2
Ao 4= 30 mesh ©]3te] #2] 3ol Roasted ginseng w#'% S AT Fvjx =
AF Hoth =] Qdakute] S Vs o] =2 AYE szt dr

AaHEAT Az AMEE AdE 22"E o E eyl 50%, 2t} 50%% %ﬂ*%f&
AFER) FeElder 30%, o]l ¥ol 30%, FEH|o} 40%E =W
2502 #A¥ 33| (The specialty Coffee Association, SCA)2] 8¢t v‘i" H
Z+7} moderately dark(Agtron 49.75745.18)2} medium light(Agtron 70.17760.36)% =2~
A Az dAE ofb# et Ao

FR 24 Ax GEC 24 #9

a9 220. IAFEeAT A AHEE 24 A,

Test 175 : @ ER-M EH A9 (D5 = 354.6 ym) 4.7 g + 24+
AeE 3 — Q@ AE Ay Ao 2%7F 270+2TC =&

el o2z a(@) RER 3 - 6 FEHA ¥e — ® 2T Ay
B FEol W4 @uchn wustel Bu

Test 6 : @ ER-M #7139 49 g + ¢4 ZvgEL 01 ¢ &8 — @ ® Test 175
Q7O — ® At e BAgle]l Al AFY JdETt HEAY FEFo| AFEA
@t dAdEo] & ol WHA F AT 100%E ol &3ste F=ME A F

Test 7: O ER-M &dA3 5g - @ ® Test 15 @™ ®
Test 8 : @ ER-M ¥41715 94%, 914k v %% 6% Wld — @ 1, 2, 3, 4, 45 g¥

AEo] T2 — @@ Test 1'5 @ ® — ® ER-M #dAY 100%5 A&l 3 —
@™® : Test 15 @@ — @ F=°] 3% Hu/lF £5d — O ER-M &£4719¢] A=
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AeAT AR FHer)o]l AFgsA drtun Buse] AF Busn Qe WAEA ol
Qi EgRwe wgste] ZmHRT 2% of3g Fsm ER AY PHRE
e LR

Test 9 1 @ <QI<F Zholel A T4 FEEet 100% 3 A9 Dsy = 407 pm) 5 g= &l
X —> Q7@ Test 1'5 @@ — @ F=o] 24

4~

Test 10 :@ 1<+ FhH|ol A )3 TJrEﬂ”LE‘r 100% 4 Ay 47 g& HEo = T 24
ZHHAEE 03 g& 4l AY S F ]ﬁ®@Test9®@ ® Y R&eAY 47

g7} A4 2 HEL 03 g &3 o] =A - D : Test 15 @G

Test 11 : @ Y=z A g ool WEAT(Ds = 351.1 m) 47 g& &
ol ZulgEL 03 g& B A Yo = — @G Test 15 @@ —
e - ©® Y PWEAY 47 g A 2uHEE 03 g =F o FH

Test 175 @™ ®

Test 12 : 414 ot & H
2a) A Aol e Aol

L = =
FEo] H7lol T hHol AE oA EAsX
]

e
o DN

ER-M9] 9% A7|7F A =i Jd= FesATY dA 27191 2807407 pm H*—Aoﬂ
PR RE FEo] A ol dFddelet A& AE A= T F&Bol AHES
T8ke] T3 F&BolA dvjste PE7de A7)k U GEC 24 A Dy = 371
m)2} Aol =Z717F ER-MKH. Y 22 ER-S(Dsy = 3186 mm), & ER-L(Ds = 521.8 )=
AbgsFaz} s, o4 Be mlo]lma 2 S <250 mm, 250 < <300 m, 300 m< <600
=z A S Jr AV wE FEF RS At

Test 13 : @ GEC &7y 47 g, <12 Zv|gEE 03 g &
70, A E3sle] =3 > @0 Test 15 @@ — @ Y82 &3st AEoAw
FZo] AIPHA & — O A zrHELES =FIA AFETE 5 glEE g

vlol A m R we AHgEtnA &

Test 14 : @ GEC #3AH 47 g, 3FF LAA7Y Q4 vlola=23%E 03 g & U4t

wo¥s Ae ohd, 3, Ad, EFste] T - @@ Test 9 @D

Test 14 : @ vl2Ze 4 olgovol MEAT 47 g, 3FF A7) 2 A4} vlo|m =R
03 g8 TF > @@ Test 9 O™@

Test 15 : @ FE D} 100% EAAY 4.7 g, 3F7F YAA719 <14 mloja 282 03 g5
23 - @@ Test 9 @@
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ol

el

=403 g

O Test 16 : @ ER-M 7y 47 g, 3FF JA=A719 24t vlo|lmz

1

T

7139] ol M

ki

Els

A €]
ZF - @7® Test 15 @ ®

ZF - Q7@ Test 9 O™ ®

=

=

]

o

d

Pz

bol vho] 2z

#4479

)=]

o

A — @@ Test 15 @ ®

: @ ER-L 47 g, 14k mle]a22 82 03 g

- ER-M

o} 300 gmo]

=)

oF

A

@~® Test 15 @~©®

=

O Test 19 : @ ER-S 47 g, 214 wpo]mA2EE 03 g

O Test 18 : W ER-S 50 g
O Test20: ® ER-L50g

O Test 17
O Test 21

I

;OC

F=o] /M & Hd
O GEC, ER-L &#71¥ ¢k <14t vlo] A2 2(<300 m)< ©]

O Test 22723 : Test 213 =Y

—_
o

X0

o
Hr
mo
o}

ﬁo

ok

o8
A

ol
i)

)

ER <9

A},

A9 7F ve

o] A}

-

Hlojz=el A4 A=mZE 1 vk
F=4

oA st AE Aol
weh Aol A

g o]

=

3f

S

o]
5}

<]

7}

FA(dE 3-120, §313)

A2 swelling S &

w

)

or
o
o
Ton

3

il

]
1
=
i

)

b
)

X

wK

espresso(—e), lungo(-1)

1

&

Z
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O ER, GEC #AFE dxaxgsh B2 FE53 ER-e, GEC-e 73

a9 222. ER, GEC 94 #AeAY F&9 9 F.

= ¢ 43 ml7}
FEHon 1 R %3 ER-1l, GEC-1 AdE o 113ml7F FEH Qo1 47)9
% vzl A ACh

)
K

2=

=

Zrol 3 Fesdsrel AukE el &k olal mh
= 7

2~ ua}
o, 1UuH , wum AN, s gl ™ y N,
T+ o s o) by = z] T sl = =
v gk, ARl VlEEe] figh 7] A71e 7TH HER FAdgsted 1 AnE a9
3-12501 A A8kt
YA HAX| gz ANER
B
m m ] an su 63 i
B WA PNy BeAAULCH UL aes
B 215 MROIOY, A SYR WA FAIT WYL, sl SR R asq) =BUQ ) G2 usq) @ed unt
o wanm | o 11
T EE] B———— -
® ARE BHa Hug Qa0 2YSO Q@ oty ¢ USE BE SiMmEY Ll R =M HURE Nk ols BRY AR
c
Y | WmA S pde PRk os BERa
- L] L MR A DY BEE O HERRT
& HAE AWE BMNMD RS TN METE AEN0 I ayw NeE U B Uk
WEE JIREE HoIN2 HYYLUL e MBI =Ml B0 Ul Gn YRR
o) WROM MK SO USE K BE YA
3 uawa T
FIRE B BN, BN, 0], g Mog’ [ Mmoo e e Y o BRYAR
= ), 40| Ef
{: ?l'ln)lzst‘ﬂw' s *HEE  CARE M WY mMAE AN SN Y DN AR A Yo SYNY =
buag 2 M=) (Percepton of testure weight of liquid in the mouth)
o 8u% #R U B
1 Aeie HuE? ] m 1] an ] ] L]
Dod @we e we wel 58 WY w ROl 18 L U CELE U
2 Jlee ager —
@ ) L] e — 'ﬂlui 425 611
o MR =W HUNE B B TR
3 A e ML §ReT
AR e M B8 eyt MEOAM SMAE PG MR OB
o HABE MIjya) G HAME W y 9EEl I = 7]
W OABMAMOO)H) @ OQATMAOMRIY) K EANOAE W8 ot = NBRR KAt IR FkS LA
| MR R 018 N B R B R
oA ENLNENNM) NAENLY B W N NS W BE MK e RN, HMaY el MMM =N WCIRR O G OB
TLEELD WEL NWAY IBSE BN Faa
oI008 L

(a) B A BsHAA
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HpCpzE

(c) BB 25

a9 223 dAFEeAY dAAA, B A3 H B

O QAtgky} QAatmre T AlFolA v g Ao dibdke] FriE ERS 2.80,
GECE= 293c & o2 ofslA vebyktl. &3k ER 7y 7F GECA H o] nl&l 4
v 2ukyl wigzto]l Al Edl ol ERY YFujdel trm ZAEHOR 3§97

wl o]t} Moon Jo Lee et al(2013), Jae-Gwang Ko et al(2017) o] w=wW ZFuj= o]

Aol A= &td gnto] Al =7l= AEs BHlon &nto] JFdS v=

acid, quinic acid, phenolic compound % glycosidess©] < 7}8tal, Kwan Jung Kim et

al(2001)& wjd o] Ze4= smoky/burnt note’} Z3tA YEYE  pyridine 2

furan®] F7kel #do] QIvty B &3rh GEC 95+ EREU fujH oz 23l Wb
7

Agto]l w7 wjel Abme] FAE7E A vEhd Ao Rl

O 7l&k SHeA= &, <t &8t wdgde 5 AFol Hxs
Aol Fwmrh ol 71EE7F 4007 49391 ER®U W A4E ATk ol <l
AWAQ 71 EE7E ER 797} 527008 & Ao Rusy HE AAES ER ATE

— 348 —



AR IR E7IY = A sl A Ve JbE A dstaAt vk

o1 AH7A o] mEEE FFS Artd AxES o]gste] =AHsle] ® 3-1029)
A A 3k 9ok
¥ 213 AAAEATY 1FE FF
ER-e ER-1 GEC-e GEC-1 Corsini—e Corsini-1
IR 2.39 0.86 2.33 1.12 2.43 1.12
ek (%) + 0.21° + (.03 + (.25 + (.08 + 0.07° + 0.06"

"> Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O daxes RER FEFH AMAEAN} §1 RER W Avug 1388 Gl
EXoH, T REA FEEHE =9 o] ®Wol Y Tl WA U o=
Ao

@ M=

O oldF} FLd WHoz A3t ¥ 3-1039] AAsFP o™, AT EIL 1L=653, a=1.04,
b=1.26°] 1t}

E 214. A eAYY A=
L a’ b AE" s
ER-e 058 + 0.09°¢ 283 + 049" 084 + 017 624 + 0.03"
ER-1 055 + 0.15° 269 £ 068" 079 + 025 626 + 0.03°
GEC-e 0.26 + 0.07* 112 + 0.39° 0.3 £ 0.11%° 6.35 + 0.08
GEC-1 0.8 + 0.24¢ 3.21 + 0.83 1.22 + 0.42° 6.18 + 0.09°
Corsini-e 0.17 + 0.01° 054 + 0.07* 0.13 + 0.02* 6.48 + 0.02°
Corsini-1 049 + 0.16™ 222 £ 071> 069 + 028" 621 + 0.03

ad Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O GEC A¥E Fi7t d=xegs Hrt A4
EAg wkd ER AdE 2
Fo14 Aol Utk ER A¥ 9 )& o Az 49t

NA2ZHY A7 S

egrom GEC Ase fo14 Aol7h £A4159]

— 349 -
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pH, @% % il%
O oAy Fd& oz =43 ¥ 3-1049] AA 3L}
£ 215. 9AfA=A9Y pH, 4= 2 A=
ER-e ER-1 GEC-e GEC-1 Corsini—e Corsini—1
- 552 5.62 5.1 5.19 542 5.54
P + 0.02¢ + 0.01° + 0.01° + 0.01° + 0.02° + 0.03¢
9= 1.97 0.8 2.13 1.03 3.13 0.97
(Brix%) + 0.06° + O° + (.06 + 0.06" + 0.06° + 0.06"
0.24 0.09 0.3 0.15 0.27 0.1
/‘\l‘E(%) C a d b cd ab
+ 0.05 £ 0 = 0.06 + 0.01 = 0.03 + 0

4 Means within the same row with different superscript letters are significantly different at p<0.05

by Duncan’s multiple range test.

O daZs Reg %3 Ay pH/f 31 REE 323 Av Bt 29kon Alexia N.
et al.(2013)elA] Hu®E oA2xZ# i 3 A pHSY 4181932 Xiuju Wang et
al(2016)¢} Megan Fuller et al.(2017)o]lA Hagnle} o] tta =28 AFE AL&3
719 e] pH7F vYe 228 Ay H} %8 Ay Ak =3 Seung-Yeon Lee et
al(2007) A AlzollA  fFe¥= AT A5 54175819 pH HHE YEAT L
stom GEC AYE Alesta o Weld 2353

O dzxgsa RER FEI AYY YR T2 EER FES AJHT Zlow
Seung-Yeon Lee et al(2007)eA Al ofdg]7}x=9 4H-$ 06371.43°Brix®] HHAE
Yetdigltta glom T3 B2 FE3 AFE o] W e 23H AT

O olx=zdga A¥e Awrt Tia A¥e A% HU Fow GEC A¥e AH=7F ER
A KT =9kEd o] Xiuju Wang et al(2016), Moon Jo Lee et al(2013), H.S
Seo(2002) oAl Earglniel o] tha 228 AFE AMES AN Y AlE7)F v E 2AH
Ay B v Az A

O GEC #AIAA pH7}F vta At=7F =4 v FE& Hol A7l @Wo] & Ao=
st PedE7t A 3 dASIA S Fdstdla Alute] B9 pHeF A=<
A7 Aol YA

a5

O old# Y o BAslon 2 A%g E 3-1059 AN}
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skhaF 9492 2.0 mg/kg
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0.0327+0.002 mg/kg
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Newst 521007 A Sastgom 40t 30T, 50Th o ESkth QA A
Ave] Ew @AAAE el EE} Fe Aoldid A¥ AaAW wd
5214 0% 755 BUE AL Kol A FANE ANE B A4 AuE FYAL

S A S,
98 Aow dudd.

1AM E AT A AF e bAAS 2 3-1270] AAl s

1

a9 225 FeAY ZFZYAQL.

() A4 AFe A4 A (ginseng coffee) AX7I&E NE

T -

AFNA BlE T g A AP AFATE 1Y 3-108% go] T FH 2% i
4 FE9 1068 FHetel 299 RE FUE Avs D g,
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céLD

DUTCH COFFEE
BLACK GINSENG

K34 A4e 2a
COE SIS

a9 226, AlFolA diE R e AEE FAA.

O AlFoA Fa¥i de A AP AFe i 4 A9 AFE d - 23 —
FE o g - A o 2Fe] SAE dET, FoT|dd @ulFEeldAs 1™
3-1299] stick #AES Aakstar 9lew, 2 Roasted ginseng ZVHELS ]85}
“Ginseng Drip coffee in stick” Al #|3% w&S 7§33zt S}

@)
il
(M o
|z
u
12 o
o
[
i
1o,
o

3L

B ~E 13212 mDE W5 1207150
T
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O Roasted ginseng F%< 0.1705 g9 F7tolA 0.1 g¥ WHIAA7IY ZFT=BF py vpdl
Mg~ 1¥(12 mhet & 140 mlol 59 #5HAE AAstY 5 H%E As% H7t

A
AWAQ 7| &8 354 o4 S Hge A4 gor Agsng sk

¥ 217. Roasted ginseng powder HAF7 3 wj gn]

Hj & 5 A (%) NF=E AT (%) = (%)
302 0.07 7.89 92.04
137 0.13 7.88 91.98
602 0.20 7.88 91.92
491 0.23 7.87 91.86
887 0.33 7.87 91.80
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FHE AN 2ol FPor AWHI JEEE 01 g FHE A4 BP Gl
331 e P math Q™ 02 03 gol FHE AN Ay FH dwA
, 04, 05 go] % 2.31,

2463 o2 Sroktt. uhehA

o4} 3
7|5 %E 7kzb 277, 31502 Fdstgon
2l
0.3 g& A&7 Tl S0l

O Axd dyAdNE BAANE ALY IIHG), el Ddgl Az A

gostgon] ot AN Azel APHA Lrim Buse] A FEEL o] &3l
AR s AzALTA B0

>

@D Roasted ginseng F%% A G A
=5 =

O Roasted ginseng HA Aoz Fo ARE ALY
O AMNFEEL Roasted ginseng 20 g9 T ZHuin] 10wl &) F 3}

Hrbskel BFYAINE FAT TS 80CAA A FEHe] FEAL Aof Agasv.

- - ,

1Y 232. Roasted ginseng F=&(8.0 brix%).

¥ 218. Roasted ginseng extracts 447 3 uj gn]

gk o A FE= (%) HF=Y7 T (%) = (%)
512 0.42 7.86 91.72
784 0.84 7.83 91.34
124 1.26 7.80 90.96
495 1.68 7.76 90.58
801 2.10 7.73 90.21
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512 784 124 495

(b) ()]l E=BF AF2Y H7HE A

3 233. Roasted ginseng 9% 713 d3AH.
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2 / \ 30g( ., & 128 g
ol . oy g I I ki
smp Lt aagp ek
ciot chot 256 g“ .I Slg
(f) Q1A =& 3o
(d) 491 (e) 887 h o
T0E V3

19 234. Roasted ginseng F&9< A7 AAAY BA5H 7 23,

a9 235. Roasted ginseng =9 739.
O Roasted ginseng F=HE] FFFo] Foldrm &

A
NNeke QA FEEC] 168% s 4919 A 87 3753 &

HgAT = M FF9 1.68%5 Ffste] Alxs)
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stefwth vrow olitube] F x|
17.58% (%125 =
k= A A F

ol ~g 1xd dHHE S FEA wEe
of 208 AslE glol amst AdF ZweA
s

= H7he Adstaa o

g9 QAT AAE P

O W AFe A= ¥ 3-1419% 2L 559 g0l BAkstA d

2y
ZAg zz || e || vt || ==
s s

a3 239. R4 AP Roasted ginseng =9 HAY MY FAHE

O QA AT  AAFS FFA7Igdd  (FHHlFLsold A AArete] ¥ 3-1429]

AAEgen, A moderately dark(Agtron 49.75745.18) ZE2~® 3l of E] Q. 1] o} Ak

i
500, WEW 5006 TAY AFE AgsAgon , A Fade g B A

sEolo] AAFE o) 7hEske] ALESE R Al dA Y wEuE ofd) E 3-108%
2k

¥ 219. 29% QA AQFA S )

A = FF (%)
gA 48.2
719 F= 9 34.2
A F=d 176
G 100

39 240. 2HF A AZAT AJAE.
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£ 220.

of 4} 2~ €] 7 7]

Ak
=

Eue oy

W

6.9342 + 0.0161

6.8122 + 0.0315

1P E FEF (%)

)73 9}

ol
ol

= =
SEHE

6.9342+0.0161% =

T3 L=6.53, a=1.04,

o)

]_

W=

b=1.26°] A},

932 A A=

¥ 221.

A E*ab

0.35 + 0.24 0.39 + 0.44 44 £ 05

2.29 + 041

0.31 £ 0.09 0.09 £ 0.06 4.85 £ 0.08

1.88 £ 0.08
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}32 0.1 N NaOH &S "ojrmy

ZH%4 20 miol Qo] 3u) 345
Al 7EA]
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=
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O

Citric acid (%)=VxFxAxDx(1/S)x100

V 1 0.1 N-NaOH &} 2782 ZAH|ZF(ml)
F : 0.1 N-NaOH &¢je] o7}
A 01 N-NaOH &9 1 mlell d3st= 714 citric acid)9] &
D : 84w
S ARe A (mD
222 AF29AN Y pH, FE, HE
FEuT AgagAY QA g A
pH 549 £ 0.03 5.24 £ 0.02
2 %= (°Brix) 84 +0 82 +0
A= (%) 0.76 = 0 0.81 £ 0.02

pHe} HE= <lit dA~El 707} 524+0.02, 82% 2 ZFE=HF A ~El 7y H T} viokon,
AHE = 0.81+0.02% % o =k}

H(Moon Jo Lee et al, 2013, Ha-Kyung
Gk S uky g4 Ao g E
AAE= ZFQa3 wro|th, A A|E AlFxe] AT A F FE7F 8.0 °Brix®
= = MGG AT A

o
AAT EH FA

)
&
1o
ko)
o
Ir
1)
poc)
)
rO
rJ
i,
N
fl
s
fl
i)
bl
%9,
-~ 10

=

o ==

)

P‘ﬂ n)

& ro l{ﬂ ﬂHNI

w 1T
fﬁ T du o
i)

=
AEESA 2l 5 AEE Ve R A9 SRF-7YY Al mE2w e dheke] 2.0
mg/kg olstelop gtk mAjEolQdH. wEbA AR EHAT Y o A4S

B ogwe AETA AL AWAGW 9. 4EF FEI AYW 01 T35 9.128(Ph)
B ooAgede  zA D wAREy W slolazseny ot F4 D)
FEAFE=o- A FRAYACP-MS)S W5tom 1 A%E F 31120 AAFATH

¥ 223. AAHF2GAA 9 F FF

SEERENEEE

9 (mg/kg) 0.0315+0.009 mg/kg

- 364 —



shF ar4A<l 2.0 mg/kg
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ol AR FEo] AHPAHo R FEE & HA o} ArnulR A= A
300 mo]&te] Roasted ginseng vhela=z F¢¥ gho] 7y Xz
o] ulo} =g} 4 EWY YFolH o]E moderately dark roasting
Agtsttta AdE Ao, o] E o] &t AlAES Aiksto]

2HR} s HJAF A 3 vih g, debAQl 71557 5 oo m Fhew, AaEt
LU, e 457 oldew FEI] AFE tedS HA

g AFe AT,
- HFAEAY dez Jfdealon,
- Roasted ginseng Z Vs ¢S & a5, i
a7 HA ol AHd=ol FAFH AFsA L FEEOIU FFHS AHEstE A0
wpah A bkl kst ik
- Roasted ginseng®] dF= A& o &3 QAaAF=E 79 BiF A4S /Wdsta
8

- A
- AAES AR FEAS AESe] AR F BSAAL 20 JBE PAE AN

st
A ANAR) g ANAR) B ARl A5 R 47 oo w Ton] Au e, 14,
A 2wk Qe 39 olgoz mE olgolqrh RAme wWF glol® i
e AF L AR AgeE FRI FL we @ Ao wuHy e
; 5 5137}

gt o2 oA =7 A (Energy drink)& ¢ S5=2 7HQ, 3B F&&E, 99,
HIERY B, 2 Q1A 59 A=AE st AA 9 AAA A+¥HES F74HA] 7] = (NIDHI
BEDI et al., 2014; John P. Higgins et al. 2013) 7]s< zt=thal 3o}

Z oy A =83 A 20159 o] F

ov HXIH AFAE Bola Ut ol =

I
Wg Sl F2 FEHL vk 27 3-1479 o]l g H A
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THEEE NILXIERE

E0IE(66.6)

=2 1 aT FIS A FAA 5 A4 R
a9 245. FW YA =93 AFTE 2 KFEHF

o™ =l dUA =EA Al ¥ A 23E dsk= AnjAke] Y=o wek o§
w7kl Fel® Aststa glom, A BHAQl 10730t el dute aelste] HAdntE T4
o7 TR mte] AlAlFo]l EA1E Aew Hdudn (aT FIS AF44 S A4 . 2020)

Fole] eluA =)as= 19874 2hHel A WEs Hler 1 A
59| global At o= AU F anFe e G, 440E

P. Higgins et al. 2018).

AuA =gae] A= AAHeR AL Srbsta glow wiEE 5009 2l SHheh=
™

Aoz et B3 dSol wmEY dA dux =gae] Qrie &5 3 d Stk =9
4 &2 Aol R AUA 5 A2 5d e 6009 2EE dol A AR 44

331 91t} (Christine Perdan Curran et al. 2017).

A Z29 dlo]E, Global Energy Drinks 20199 HAH 7o 3tsle] AE319 S o
2014 ojv] wjEHo] F 30% 7kt 7009 @Y FE=ZE AEHAT (@T FIS 2 F4H]
S AR, 2020)

b

HA 0ILT] BE AESR (9 - WRigEa)

69,981
65.902
58,683
55,825 : o=
53760 53749 .
2014 2015 2016 2017 2018 2019

=3 1 aT FIS A #4195 A48
1Y 246. Global energy drink market.
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| roasted ginseng powder + 70% Ethanol ‘

|

] Extraction |80 €, 2h
| Coo‘ling | 25C, 30 min
| Centringarion | 3500 rpm, 1 b, 4C
| Dr_y‘ing | 60C
| Conceration | 50C, 67°Brix

19 3-149. Roasted ginseng %7 222 &83 =29 Az THF.

o roasted ginseng Z V|42, roasted ginseng &= < o H 7}
=43 M ks

25 =
7}= %3] roasted ginseng RV ELS FE3 oA

(b) Roasted ginseng (c) Roasted ginseng
zvd EZ 59
Y 247, AFH It AHEE F4 gAAE

(a) AT &4 559

# 3-113% Fa 22F oy A4 1P ELS 908 mgdS ¥ & AT wEkA H=
Bol 228 duyA =dae] 4t 1¥8E ¢ U FRotES sho], d=E 355 mlol A
= A =9 140 mg(A), roasted ginseng =74 ¢ 90.8 mg(B), roasted ginseng &
= 130 mg(C)& #H7bstar S5 7FE et

sk AL B FF Al 3 Q4 &, 3 s wub Algh &5h Q1A el o g
dEgrrel Sictel A =4, E J3, AWkl VaeE 74 HAREE grisiiew o1 Ay
= % 3-1529] AA sk
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duA=da ey

S <>

a9 248, =g B%

oM =

¥ 249. &4 dAAE

o] Al S
T H =2

ol &

ginseng F=4S H7Fg S

roasted
of ¢
o] Ztz} 471, 433, 4.29, 414%
14k Bt

TH(p<0.05).

FAI R
13}
3-15
gl

Olr

o
ol

w;& l"—|-4
L

#2), roasted ginseng

oA A7k tjn] 428kl )

—_

%2

5512 2L Y =E(control)Z A

= E(control), roasted ginseng 7|3
=t} Roasted ginseng

M A R ol v ANEEN FA%H o

EAT Aoz FoAel xlo

T3k roasted ginseng
),

M(HTHOIETH
7
T . By
5
A ELTE
o4
gt

A0
=4

Hesg

7M1 A EEY] #5BIF A3

B
=
2
M
s

T T4 59, roasted ginseng
59 #5H7 2
2 roasted ginseng %5

=)
sxoe A7}

)
Ak

S| O] 7]
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a9 250. AF &4 5= 9, roasted ginseng 218 % roasted ginseng ¥ ¥ o]
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Z 4

EW 2 roasted ginseng
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=

O wetd § A3

= FEo

o

Eal

=z

22

tel 19 3-149%
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S} 700 FAL AE
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wEel EE ZReA fo0d ol ARAAT A5HZAL AN oM AF VEE

(a) 5

(b) FAF=9

19 252. B WLl AHER A FEA.

i
e
2

(b)) 248

O 4 59 dAAZR roasted ginseng ZV|HELS o] &3 FFHAS &&d HYoy
NZE7F wj$ 2 §&40] BolAW, roasted ginseng ZF|HAEDLS AFH HIME AL
AHdE] A7l FA-] Tt F Ame WY duyA] =529 A5E AREst7]
A3telA] evhar Heksksich

O ¥4 A& o&d F=dq& s 'v’ﬂ 2ol B9yl Ay d5FZde 55} 7}
F =2 563 o] o E roasted ginseng V| ELe] AFFEHE HIUksE Y =3 A
Z 7FsAE Bt

O wetd FAt %%QH AR nHE o] 8% A4FENL Bgae i =92

|2 sttt

=
e
e
Ll
rx

o
o
17
N

(2) Wige A 2 #5 AA

(7}) wigel AL

O dUA=ga 4 54 9 &5

O duyA =g=ae 7Hg 7|20 HE 95+ 71991, A4, EFf-dolti(Lauren C. Tamamoto
et al, 2010. ©o] A 7}A]¥wt 0]-143} glucuronolactone, 2}, HlEFY B+, L-theanine,
BCAA T% oux =839 oyx Yz2A ALgEtH(Yunusa, L et al, 2011).
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Mo

1 A HYoung-Sang Chang et al., 2006).

=13
-

37}

=y

No

= Z1(Kim, S. S., 2002)

o A LS

AL
;OO

2008).

O 24 A Idth(Noe'l M. Arring et al., 2018).

S|
&

o 259 SA4

ek

KN
=

o <14+ 200 mg A

=
-

3

o]

il

‘._mo

b Aol = 19

<)
pud

O

A
o

H

AT o A A}
tHKevin A. Clauson, et al., 2008).

E

20% olets® F=3ko] 20°Brix7HAl

100 mesh =71 =

o] Ak
T a

ol
e

—_—

o

2g 1lg <=

sto] Rz Axstarh 1 F

vacuum-freeze—dried ] &

= &
=TT

2

Tl thERTRT 1 S

ki3

A AHA
<39t (Hyeong-Geug Kim et al., 2013).

malondialdehyde”}

a1 ZA7F o7 Wol wra A A ektth(Kevin A. Clauson et al, 2008; David D. Kitt et

gt

£l

al., 2000)
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Ay x = =0

alr
=

== FaR st )
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O WA 99
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=
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oj
1

@ Taurine

ol

THJONATHAN ] et al, 2016). =3k oA =g =9 7}

s

o] EAlg
Fo]H(Lauren C. Tamamoto et al., 2010).

o)
=<}

-
a

O AZFAAA 1L

B 7F i (Yatabe et al,

e

o]
AN

g %

G4

O
Jo

op

2009).
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O

JRAe TFH oY NP ARe Axsy] A% 2P L AgAT] AgHAG

(Militante JD et al., 2001, Militante JD et al., 2004, Gompf RE. et al,. 2005).

S8 AFolME BedEs e 15 g -6 g AR AFARS We By F2Eo] glga
3F9) at(Mark Waldron et at., 2018), Amy peacock et al.(2013)& &% 3o th3t =HZH
J EF-H '] SAE gl Bagrh

W] o2 AFoAE Y 2 g9 BAS Fos AR AAN dAHoR ek vt
Hess 2 d& wuk ofy} vid 15 g9 &3S HFAST 45 2 Ao AA W
Ne, 7, A7l R B3 Fo o vewttr B igth(Kendler B et al, 1989, Van

Gelder et at., 1975).

olfe A Ayes EUE oduA ="a At Bed dEe 2d & 5 e AL

2 dde

(Chang YS et al., 2006).

Fh# 218 FDA Y GRAS(Generally Recognized as Safe)ZZo] SA=lon =g €99
sRolA 3T 0.02% oldS FRHtA XKStEE AL AR YA = A0 wE

Fhde19] FFA| = o] F XA ¢ v} (LaurenC. Tamamoto., et al., 2010).

et QA 1 ml 3 015 mg ol 4ol ML FHFA WM Sren E
Nsfekste o 7ok AR APl tjd e g4 9A e dAoluh

olg gt 7hEIQlS olyA =g ANA quA FXE& Y ARE EtH(Cecile Morris et al,
2020). Aol Fujsl= oy A =" 8 oz F 712 80 mg® THEo A, 99
5 HE 16 ozo] FEl®= dAvietr] wEel Hul 505 mg 7HA HEAlES RS ¢ AT
(Grace E. Giles et al., 2012).

FHEIQ1S 919} o] ALEHE WhH I F2Ex Wol #AAEu k. AAZ FhH Sl 100
mgS 3 oux =gaE ujd 2 A4 vpal T A ES #F dS u Add 8%
7 sk vhAl e 7Y Aol = 11%Y S718 AS 8hsl A do] 2ti(John P. Higgins et

al., 2010). ¥k ol g} Ballard SL (2010)¢} Clauson KA (2008) 7}l & 3to] 4719
AR AR BarElow ) oz Wouke] =8a An el #EE 579 N A EE

Bt 9
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O o SJel% Fsl9l Fgol AR
1S

O

>

e dgstA masam gk med 2 Agel A
Aee U =gade AdAS Fheka g2 vk

=), L-theanine2(Bryan et al., 2007), =344 A2 217
AeEde dFs F5 Ao ##HAHo Avtn R usth(Natalie Ohanessian et al,
2009). 5k ofy e} L- theamneﬂ‘r F=o #3 AFolME =Rl FXF Eolw, 71
I gy e g3, 5 39S WFa, 1S A ATH, olds FUMAA £ B
3} 2l th(Natalie Ohanessian et al., 2009).

o]#] 3t L-theanine MEL &89 YT ZA AF Hol:x B4R HE AAANA JEFES
7

2 937 ofu] :=2to] th(Kavita et al.,, 2008).

lo

Bol] FHfrEo] d=d, o e HES AT
SE I oA AL, A WAEEle] PSS FuE Bavb E}(Takatoshl Murase et al,.

Vitamin B

O

O MEE 1Y I 7I=A < MH 7=

HEFY Be @& <9 AA= AA 24, I8 ofyeg) 7|1 && FolA A st F4st
. 53] B6, Bl2& duyA =34 F5+= 7HE &3 HlEY Bt el th(Heckman et al.,
2010)

A =g A= e deo] T3y 7] wEe o]efg HERS AES quAR
Agtel=d dagh Ao m A xIt webA HIERR B Ay x| =8 A0 A wdo] A
Tl BE dyAE HA3A]7]=d 2k 4ot} (John P. Higgins et al., 2010)

E]"?_] B6 A4k (pyrldoxme hydrochloride)& o}w] :=AF A}, %
A B4 AL S #Aqstes 2a4h2EA, 53] diid 9@ A
He AA T, ERHERS Yoloprlor  Hdsted
Bl2(cyanocobalamin)= A AAX 715 FAE w3 DNA A2te] Zasty a4 FAo
Z 23 985 3th(John P. Higgins et al., 2010).

w3he] s A2 39

tlo
Y

BCAA+= Z ol At & Al 7FA| ¢l leucine, isoleucine, valinesS X33t E2=2 A g
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Aol 7HE Fa3%k dEoltt o] 4 ¥Fshe w9 429 duUAdom ARgHT
HuEa glem 7 Qox A8 see A, alzd 4 F7h A =gy Zal
V2R A B} o g 25 oild s dststal &4 35 St
1.5 At (Mei-Chich Hsu et al., 2010).

O Mei-Chich Hsu et at.,, 2011 o4 BCAA 1%Z 3t 59 placebo 855 9= A%}
St Ao YAES AU g2 & d7kA] &5 F 3 &5 ool A HslE s
T3 = A4¥e APAS W BCAAS T F8E v APl dxwng I

2 A7t fgashs 23 Bl

[t

O Keitaro Matsumoto et al.(2008)= 0.4%<¢] BCAAE 3k 500 ml 59 placebo S5 E
wt5o] 3 374 6 Fol &8 T 7Y Ao &% 158 Ao &8 F cycle ergometer=
3 A 5 wHY Ax AL X @Y ARASHAY, SFus &S AAtE)
Atk 23 A3 BCAAE i3 o5& vl HA3dol &5 5 49 BCAAFLET 5
Zbetdom Zak X gk HAAkA AHEF =3 S webA BCAAS FEd A A
7F AT 5 58 Skl AAA 29U des

O A% o] BCAAE Fw9| 2ute] EA3ha, o] =
o7m, wrlsh Abzst e vl e BCAAS 2w oA@thE Asrh Ark(unji
MUKALI et at, 2007). o2& Ab2& o= == wghn /e A FaAige] & Aow
o o,

BN

@ olYA =% = base solution A

O Test 18 : F#71wolA AFH oA S8 712 WS Fustel 2% 32 5545
RARE g b Azstarh 1 s U =Pa9) AR 3 o dsAys
S ogasEas M Saok sEA% ASAE ¥EAL NG @ 5 AN %

al

WEE  SEE 80 ml NFOE Az A Y FFAY ol
B g 5

-1 i=
) U(;——Tl JO]:‘:Z'?QJWJ‘O/] 7C:)]—(|l %ﬁ%ol ‘E%‘O] /\(974 HH HLH]% ‘{FX[;‘O

O Lauren C. Tamamoto et al.(2010)2] model energy drink formulationS Za13}e] o 4 #]
=23 base solutione A Z3}lal, base solution 255 mlet AHA =] <14S 100 ml
volumetric flaskel & $ &3sle] 355 ml 55 Axs7IZ2 ZAAZT. Lauren C.
Tamamoto (2010)> Aol #Aufjsl= odyA] =8 =9 Gt pHitel W o d=s

&= 12.2°Brix, pH 3¢ &o& Alxakitt.

¢

O Test 10 : ¢ #3o Y g2 auste] 3 3-1149F o] wigsigon, Algd A=
= G A o ALAT &), F7] kA F=),  sodium citrate, citric acid, B6 94F4,



Bl, B12 1%(BULK SUPPLEMENTS.com,
1 : 1)(CALIFORNIA GOLD
4.27, %Et

2A((F) ololx & ATa), HIE

USA), BCAA(L-Leucine : L-Isoleucine : L-Valine = 2 :

NUTRITION® SPORT, USA)ol2ith wigs ouyx =gz pHE
16.6°Brix® i 3¢ A<l pH 3, 12.2°Brixet U x|&}%] o} Ao Aottty 3

5

¥ 225. Test 109 base solution 4A 54 L

A& I+ (g)
AT 1106.45
e 285
sodium citrate 4.04
citric acid 3.80
Vitamin B6 0.0400
Vitamin Bl 0.0395
Vitamin B12 1% 0.7203
Taurine 7
BCAA 5
O Test 11715 @ Test 109] wigol Al A5} citric acid ¥ sodium citrate®] %3S +4 3}
o 3 7)o Heele=E 3kl on, A ¥ base solution® pHYE 3.44, 12.3°Brix® +3l
o] Ao} vzt dth
O Test 16 : %Y T4 17 3-149°14 A=W roasted ginseng FEH % £ & =&
sto] HFHom BEol w543 EﬂEX}% TEAe EFete] AbgerI® A4 o
A vl Arbelel e W pH 323, 127°Brixe] 447} &

24 =A% base solutionel] < S
=AY A g 21 ¥ 3-115 o YER AL
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¥ 226. &3 ¥ base solution 4= 2 3F

A= & (g)
A A = 1491.4
A 285
Sodium citrate 5
Citric acid 8
Vitamin B6 0.0400
Vitamin Bl 0.0396
Vitamin B12 0.7204
A FEE 1
g =Abe w5 5.2
2ol 5% 3
E-$-2)
BCAA

O Test 17 : Test 16904 A %3+ base solution 255 mlE 3t AAS 100 mlE £33t
S&S v AHu S5F =40 & Ux Feve ke 4572 s

O Test 18721: A4 F&N3 AAl 100 mlE EFst= AL 7F9ele] base solutione] A
AT s 110645 go= ZFola, 1Y 59 FqFS Friste HFH o= 17.7°Brix
o} pH 3.78% %Zr+= base solutionS #| &} th,
O Test 22 : H2 FEEL FE 52 (osulloc, Korea)S TY3te] ZHE 500 mloll =¥ 174=
o [e]

Y1 208 <9 $EHWY 1 g8 solutiono] HI7ISIAY. w2 FEES vHoR TR}
5 o

O webA]l #HF base solution®] v]FH]E & 3-116°] A|Al8FA T
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¥ 227. A% base solution g

A= = () wj gk vl&(w/w %)
A A 1106.45 76.1625
e 285 19.6180
Sodium citrate 5 0.3442
Citric acid 10 0.6883
Vitamin B6 0.0400 0.0028
Vitamin Bl 0.0396 0.0027
Vitamin B12 0.7204 0.0496
s23b FEE 1 0.0688
HEAE 5N 12 0.8260
ool w59 20 1.3767
B2 7 0.4818
BCAA 0.5 0.3786
=z 3 1452.7499 100.0000
@ <14k solution A=z
O

Ux =83 AR EA "W g5y ¥ 3-1139 ATl AvjEE AEEd I8 A4
FE S EU2 319 roasted ginseng F=¢9 1.25, 2.5, 5.0, 7.5, 10.0, 125 g¥ AA|
100 ml volumetric flaskE A % (F 3-1173=F)3slar 587t stirring 3 ).

¥ 228. 214t solution A ZF wg A

A B C D E F
F=9 IFF (@) 1.25 2.5 5.0 7.5 10.0 12,5
A e (g) 938 96 94 91 89 86

O 1Y FFe] HAZFS AAF E2H duUA R 0.003% Bom, 50 g& Heola Jto]H
(AA%, Korea) Bt} W 18R ko),

(Y4}) Energy drink A% 2 #AFAA
D Energy drink #| %

AlZE 3E 3-1169] weg} base solutionS A ZF3A( Tt ojuf EAEo] =23 g3lE F 9
7

== 3AIZF o)A stirringS 3 § 255 ml & H] A AFE3T)

O

O Base solution 255 mlell 7} & 587F wulsle] dglo]lE At} 4847 (Delightsoda,
Korea)oll %A sh7 &<t ¥ZFAT)RASATH

O th& Bhxb4: A % 7] (Delightsoda, Korea)® 7z Wol 5 volume &HAL

o
N
o
ol
ol
s
o
i}
Jm
oX,
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Gk Al whE A sl A8

Ho} BHR 223 A Aol £AE B
A

gk mpo]l e thA] WA aLe] ¥X A A

39 254. €E0lE &Y A g Ax7)9 A8 &7

O H=E dA4H JdYA =43 6L 18 3-157< e

(b) Base solution + <14} solution

(a) Base solution
Y 255. QA FEY qFd wE N YR =83,

@ F4E54937}
O 4t s 24 6% 9] 9 %=(°Brix), titratable acidity, pHZ H|u-#A1slo] F 3-118
E 1 =g %9

S o} 3k

=

of AAEAE == A £ A I titratable acidity= ®4F 9 A, pH
skt

O Fr+ #4243 EA(PAL-a, Atago Company Ltd, Japan), pHE pH=% 7] (ORION 4 STAR,

Thermo scientific, USA)S ©]-&3}o] =43}t
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O Titratable acidity:= A& 5 mlE 7% 45 ml= 34 % SI Analytics Titroline® 5000
Abg3te] pH £2 o] 810 & w7bA 42H]® 0.1-N NaOH 4 ofzf 2o tidste]
G

Citric acid (%) = V xXF x A xD x(1/S) %100

V 1 0.1 N-NaOH &2 242 ZH| 2 (ml)

F : 0.1 N-NaOH & o7}

A : 01 N-NaOH &9 1 mloll A43stE 872 citric acid)e] <

D : 3Xujs

S A g9 AAFHHE(m)

¥ 230. M YA =39 Fx, A%, pH
° Brix Citric acid (%) Carbonated pH Decarbonated pH

A 13.60 + 0.00° 6.18 + 0.25° 357 + 0.01° 354 + 0.05°
B 1370 = 0.10® 627 + 0.22° 358 + 0.01° 354 + 0.04°
C 13.73 + 0.06™ 6.37 + 0.32° 3.60 £ 0.01" 353 + 0.00°
D 13.83 + 0.06% 6.22 + 0.19° 361 + 0.01™ 354 + 0.01°
E 13.76 + 0.60™ 628 + 0.21° 362 + 0.01° 355 + 0.03
F 13.87 + 0.06¢ 6.15 + 0.33° 3.63 + 0.01¢ 355 + 0.03°

4 Means+SD within the same row with different superscript letters are significantly different at

p<0.05 by Duncan’s multiple range test.

O 9x: AAXNE7F 7} 93l FA= :
S (p<0.05), YA AlmZFe] {914 Apol=
Apo) = ‘3191‘:} olE T3l A4 FE=Y
] °] b3

5

_4_/\1

rlr

]_— o] &l

O
Jo

1o >
2o

st5-3 pHE A& 7F 794 2olZ Hoy ghaks F18HA] ¢gFa
ZpolE HolA| ok} o= o]itstEkA
KAPPES.(2007)5 2] W-&3} x| &}%it).

O Titratable acidity+= *—1%4 = AR UESHA dEstedl =3l #rh(Catrin Tyl et al,
2017). Brixe= ©@ub 2l 2 pH, citric acid¢} & 3417 JTHS.M.KAPPES et al., 2006).
o] Fal o R e P VEE HIbA EAAS A AS 7 dS FoE A nHL

;
_g
os*;
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£ 97t A HAE BEH S48 wE 7474 nestel 24 wAdl g
At FBAA B5d RAEYolth FRoE v Z=d(flavor profile), B L

H
I (texture profile), A &% ZAFEA (quantitative descriptive analysis), = E§ #4 4
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o
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o
o
>

7F o A
7F 842 Ao @etgsta A EAE ey gistd A 5 (2 4, H2F DS o=
—propyl-2-thiouracil (PROP) status®} 7] 3k(sour, sweet, bitter, salty)1*] 23S

5 Qs

A
S
T

ol or

o of

6,

0%
o B

71E ub olx] Aol gHE G-n-propyl-2-thiouracil (PROP) status (Sigma-Aldrich, St.
Louis, http://www. sigmaaldrich.com)®} 0.05% citric acid, 0.70% sucrose, 0.02% -caffeine
7} 0.10% sodium chlorideE Zt7Zt sour, sweet, bitter 2 salty H7F8 402 A F23te] A&
(Lauren C et al., 2010)3}1t}.

ojuf FrixtEo] WEA O ® FHek= A WASH] 9l sour solution 27 E FH| S

obe) e WisHsh LUSA AN A Rz, Frk 29 58F 450
AUAEGAE Ao HASA @grom, Aol UT Bop Bol 4 %2 2 olgh
Q40 G ohew veut ArA 7ol JE % HAE A% mF 60% o 4el

AHES Hol BAEA adow AAHAT
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Bof G RO FTF WIS (FY, 27 25

a9 256, Hd Ad HAEA H #5HI EF.

E3] #H7F 2952 bitterness of ginseng flavore] reference’#&S o & Y 3to] caffeine
solution(0.25%, 055 1%), 2% <14t &= &4 Fol AJFHAL 02 g A3 55
(F)llhwa, Korea)S =% & 100 mlo] =91 &Mo] H=E referencez | & = ¢t}

7} LYEL 7179 referenceE 163 HE(0T15)E 7|4 S AATALL, 1 7]FEL 99
10 Atol7} H 22 & vhLauren C. Tamamoto et al., 2010). A= 7} ¢

AMEFol sl e AL, AFe F7F Al TSt dre] exE Folaat o

o] 9JtHKwak HS et al, 2013).
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1A wro] #AHHE Ao E roasted ginseng powderE &-83}o] referenceE 7N sl
Ginseng flavor, roasting flavor< H&#3 w72 FEF3 A4 teas AFE3A I,
[e] (o] TC

roasty(7-F3F 3) 9 ginseng aromaty o] AL S H7}Ee] conical tubed] 73
S 2ol WAlZF 3R] FEE BAste] AlE )
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Rating

Term Definition Reference Reference preparation
{0 ta 15)
Aroma
Crtrus The aroma of diluted peach and grapefrut extracts. Peach and grapefnmt extract 20 g peach extract + 10 g red grapefrut extract + 50 ml water 10
Roasty The aroma of roasted gmseng . Roasted pinseng 0.3 g roasted ginseng power + 30 ml hot water a9
Gmseng aroma The aroma of pinseng. Roasted pmseng 0.3 g roasted minseng power + 30 mi hot water 9
Taste | Flavor
Fruity The frusty 1z fresh fiua taste. Peach extraction, grapefrt extraction 20 g peach extract + 10 g red grapefrust extract + 50 mil water 9
Sweet Taste of 7 %2 sucrose sclution Sucrose{Samyang Inc, Korea) 7 %4 sucrose solution 4
Ginseng taste 12 the taste of roasted ginseng capsule tea whale mn the mo
Ginseng flavor i Roasted pinseng 1 g roasted ginseng powder capsule tea + 120 ml hot water b
Tart The tart and sourness of dibuted peach and grapefimt extracts. Peach and grapefint extract 20 g peach extract + 10 g red grapefrunt extract + 50 ml water a9
Affter taste/flavor
Roasting flavor 1s the taste of roasted ginseng capsule tea while in the m ) )
Roasting flavor Raoasted pmnseng 1 g roasted ginseng powder capsule tea + 120 mil hot water 10
Biterness of gimseng 15 the remained batter taste of ginseng extracts sobu
Bitterness of Ginseng Ginseg extract 0.2 g ginseng extract + 100 ml hot water 10
hon
Mouthfeel
] Carbonation 15 the feeling of small bubbles on the tongue and sides of th ) i
Carbonation ; TREVT plain TREVI plamn 10
& mouth whale the sample 15 in the mouth
The mouthcoatng of sensation perceived on the testh, tongue, and sides
Mouthcoating Sucrose(Samryang Inc, Korea) 7 %4 sucrose solution g

of the mouth after expectorating the samples

a9 257. g AR =939 Lo A9 reference B AIE, FE.
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A E WFEES EAEA(ANOVA)F s BARAS Fastgdon GQ4s
o] Duncan Th% ¥$¢ # A (Duncan’s multiple range test)S $-33tAch &
Aol frol 7L p<0.059 2.1, IBM SPSS statistics 21.0(SPSS INC., Chicago, USA)
% 3-11991 A3E e

F 231 A4 FF wE AL dYA=YT F= P A3

3l 2k
H¥ A B C D E F
Term
Aroma
Citrus 4,95 474 452° 479 5.05 463
Roasty 3.42° 3.74% 3.95%¢ 4.63™¢ 5.37" 553
Ginseng aroma 2.95 3.26% 3.37%" 3.89%¢ 463" 5.10°
Taste / flavor
Fruity 5.63° 6.11° 5.21° 5.32° 5.32° 4,95
Sweet 757 7.29% 7.29°% 7.71° 6.86 714
Ginseng flavor 3.05" 3.58% 3.69™ 4.84" 5.05> 5.84°
Tart 5.79° 6.05° 479 495 4.68° 437
After taste / flavor
Roasting flavor 4.21° 4,68 5.32% 5.74% 6.67° 6.74°
Bitterness of ) ) ] ] . .
, 2.37° 2.42° 2.89° 3.37° 2.95° 3.79
Ginseng
Mouthfeel
Carbonation 8.47° 8.11° 774 8.05 7.58° 758
Mouthcoating 5.58° 5.79* 6.05" 6.37° 6.47° 6.63"

a-c

Means within the same row with different supperscript letters are significantly different at

p<0.05 by Duncan’s multiple range test.

N
o
o
xC

O 1 A3} roasty, ginseng aroma, ginseng flavor, roasting flavore 2] %4 =}fo
(p<0.05). freld zhol7h YEhd 542 4t deo] Eold4E Zw w3 HolR s 9l

S )\
T 5 Atk

o

12

O Citrus® Fruity, Tart:= <14 o] &g&y AA FASES & T AU Bitterness
pd g T % 7

A

of ginseng< $#Fo] EolA 7F AR = EAES

T3 (roasty)d T3 Th(roasting flavor)2] == S|

t}.(p<0.05) Lauren C. Tamamoto (2010)% = JA4te 1w 7|7 oJy@ oL,

A &uk 54E& AsAvhar skRAAITE roasting 3= ) &ub
gk gtah 3ol SoHASS Gt

o

oi o
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O Carbonation = A3 &S FYF Aol ARt A8 7+ Fo4 Aol7t gles Zox Kot
ike]l & HA} glo] & FRHJEFS HolFrhal Adsiinh

O Lauren C. Tamamoto (2010) 52 mouthcoating®] Z A #oJ3= &2

Fow, M Uy =837t B 14% F5=9 aygo] e gow ¥dtEo] 9] ujiE
o ]»ﬂ«] oA Aol WA £ gldvty Fdstg )t =3 Lauren C. Tamamoto
(2010) F°l 7167/ A= (R4 7H]], E-9)e & mouthcoating®] FaFS FA4 &+

thar Bangh Aol dA skl

I'(

@ 71== F7t

ZEERLMIRE

O 715 Bk oUA =9ag AR Fgel i Aensuisa g 2 v
20730%) 169 tidoz BAE AAsGth B ARE HARAGA AAFD A} B
S s, Feldol Gof RAAR A AR £3 A ATAA. ol Az 3
H ol (ATC / DF) ABsh ko] 12 AR At A% 2ES T

(a) Al 38 AR
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a9 267. € &7] € g =X (SEAL POD, Korea).
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el grits Tea ZAH gritsTea Y YU Tea EAYH BU Tea
= .|‘| - - .
| ;t | h
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e A . A

a9 269. 73&€¥ CLG Tea 9 &.

= =TIy

O Grits Tea®] 79 &% teaol Y3 T3l Roasted ginseng F&+

L
=1 = ==
O MEE od¥ BFUW WWoE FFstel E 31210 AAtGor,
a=1.04, b=1.26 %t}

atol 19 3-171] A A sk

O A== ojdat Tdd WHoR 5%

oL

¥ 233. A4F# Roasted ginseng tead A=

nj
U
1
o
15
32
v

Targets L=6.53,

L a" b* AR
A B2 Tea 2037 = 0.32° 034 £ 0.05° 324 + 032" 1462 + 0.29"
Roasted ginseng b b b b
bk Ten 1892 + 0.70 -0.26 = 0.07 -0.82 + 0.30 12.64 + 0.68
A2t grits Tea 13.98 + 0.56° 056 + 0.10° -050 + 051° 767 + 0.64°
Roasted ginseng . . .
2653 + 2.60 -0.74 + 0.22 0.92 + 0.94 20.1 + 2.57¢

grits Tea

a-m

range test.(p<0.05)

- 399 -

Means * SD (n=3) are significantly different among roasting condition by Duncan’s multiple



O

@)

0250

0200

0.150

0.100

ZHAH T 420 nm
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0.000

Roasted ginseng F& =2 2o A9 0.245, gritsollA 0.082% A4t 3 AXl grits
FEE va] wokon, ol E=AH Al 4 W] FIt ofmAbe] ZAsinkg o ® <l
G777t 7R E o] Uk -9 A hexose, pentose’t ¥ % Lobry de Bruyn-Alberta Van
Eckenstein rearrangementE A A A =S PA 3 & hydroxy methyl furfural, furan
5o FEAE FAskH, o] A ES AEHAA AR levulinic acid, lactoneset 2

g7 4L 3% A carbonyl compoundsE A G, ol Ao EHE, NS o3

o oft

Z‘ﬂ%hx—igi ZA 9ol humin substance’} FAH7] wEo= Holw H/S A A4t
FEE AT SUbsA T e Bael dAgtk. (Myung Han Park et al, 1993)

gy, 22" grits tea’t AAF BT teao] vlE] ZAMETE 92HA U2 AS grits tead)
A JAE A A om §EHA ol Fsly] Wi Aoz AlmE).

FETE

FEES 106ToNA 2413 Az 3 ot A 9ofs) Aikstel 17l 3-172¢] AAsEA

(Kyoung Ah Lee et al., 2013, Min-soo Kim et al., 2019)

(W= w) E
A E

FETE (%) =

W1 = Weight of empty aluminum dish (g)
Wo
A = Weight of dried ginseng (g)

Weight of aluminum dish and solid (g)

E = Total volume of extract (ml)

E' = Used volume of extract (ml)
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Al 44 EgolgA AMzAtel=g Tse AR TLAS §
J 1]
=

$AEY ATEH AAH B

vitality) &% 1%

1. Eeto] A AAmAl=st BA AFHES] W F3ES B4

O

O

7t Edtol A AAMxAtol=gt B A AFAHZE HA

A Aol 2o A sEdste 249 /7 493 B7] wited Ee AAxAlol=E o
dow A4E FIdst7|d e FErt v oo AiiAoE oA Ll Esolu AE
4] et Baurp AL JAmAbel=e]l F579l Re, Rf, Rgl 123 Rhl& A3l
TS g AEFA A =g a Hr7HEZ = Caffeine?}t Taurines A7 8 th

AR HAe= 43F 4

AAAGEA v 2= JeFs B24617] 95t Neuroblastoma AlEF9 SH-SYS5Y ol A,
okx] MWEE Caffeine, Taurine @ ZAx=Alo]= Re, Rf, Rgl, Rh19 AEZE=A4S MTT

assay s TAsIA T ZH2be] AlekS ofdlo] #V|E FEE 24A17F FF AYdEs o =4
o] YelUA g+ %< Caffeine 100 uM, Taurine 25 yM, Re 10 uM, Rf 10 uM, Rgl
10 uM, Rhl 10 uM& AF-&3to] 5o AdS st (1 280).
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Rf(pM) - 00101 1 10 20 Rgtl (pM) - 00101 1 10 20 Rh1(pM) - 00101 1 10 20

a9 280. SH-SYSYAM| | A Caffeine, Taurine, A =Alo]= ReRf,Rgl ¥ Rhle] ME=A £4
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Rg1 (10 pM) T T
Rh1 (10 pM) LoEogn oAm o=

1Y 74981. Acetylcholinesterase®] &4 Eof

O BDNF&= AlAANA AWz @A 2 AAAE FAo F83 J&s Fest= dwdo|a
6-Hydroxydopamine< 2174542 283l AAM LS FAE A npgt AW JAS
e gto] e At wEb] Al Tl v FES B45H7] 98] SH-SYSY AlEo
Caffeine, Taurine, JAx=Alo]= Re, Rf, Rgl, Rhl1& 647t #&3F o] BDNFo W3S
mRNA FFol Al 2l g8 wl, BDNFO] e BE AlofellA] FoxdA F7ketadet (19
3A). B3 Caffeine, Taurine, ZAx=Alo]= Re, Rf, Rgl, Rh1& 24A17F A A3 %

o
ol
=
=2
X
vy
ox

6-Hydroxydopamine< 24A|7F 212]35F91S u, Caffeine, Re, Rgl, Rh1E& *
AA ZF7F JEfUE AS &8 (1Y 282).
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g E 10|
g F 25 L
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iy | 0
Caffeine (100pM) - + — — — — - 6-OHDA(20uM) - + + + + + + +
Taurine (25 uM) e Caffeine (100uM) - - + - - - - -
Re (10 uM) e o gE RS R e Taurine (25 uM) R R
RF (10 uM) R E i m R Re (10 uM) - - - =+ - - -
Rag1 (10 pM) - - - - = 4+ - Rf (10 uM) - - - - -+ - -
Rh1 (10 uM) e mn o oms mE AR Rg1 (10 uM) - - - - - - 4+ -
Rh (10 uM) e

13 282. BDNF9 2@ 2 6-Hydroxydopamine® 13 N AEARdo| w3 943 24

O 27AAFAME vA= FFS 437 98te] Microglia AXZF<1 BV-29 4], Caffeine,
Taurine @ Z A =Alo] = Re, Rf, Rgl, Rh19] AMZ54E& MTT assays stk 27t
o] AlkS ool F71E sEE 2443 ¢ AHPS ol 54 UEUA Be sk
Caffeine 100 uM, Taurine 100 uM, Re 20 uM, Rf 1 uM, Rgl 20 uM, Rhl 20 uMS A}-8
sto] 9o AAES sttt (17 283).
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9 283. BV-2A| x| A Caffeine, Taurine, XA’ =Ao]= Re,Rf.Rgl ¥ Rhle] MEFA #4

O SOCS1: ¢14kshe STAT1S 285 Wallstel &9<S 7S Wehlls ddely, =3 414
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A=A LPSE AstH INOSH COX-29] wdo] Frtste] AAAETS UEhlls 3oz
defA At olel wet AAAFAEA mA = FFS EAEH] A8 BV-2 Aol Caffeine,
Taurine ¥ A x=Alo]= Re, Rf, Rgl, Rh1S 24A]3F A g8k o]% SOCS19] ¢3S b
A FFdA Zed e W, SOCS19] e FoAAl MakstA] ol SOCS19] w3

P A Vsolls do] gl Aoz g (29 5A). I LPSe ok A
o Caffeine, Taurine & ZAlx=Alo]= Re, Rf, Rgl, Rh1<S &3S wj, COX-22
7ol Watx koot iNOSY w3 @ NO %<& Caffeine, Taurine, Rh1S * g
A FFaete] AlgtA o R AAATAA a7 dERVE S gelskdTt (1" 284).
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Rf (1 uM) = = wmom ik m Taurine (100 pM) - - - + - — — -
Rg1 (20 uM) = o s osr e sk & Re (20 uM) A -
Rh1 (20 yM) - - - - - - % Rf (1 pM) T B
Ra1 (20 pi) - - - - - - 4+ -
RR1 (20 pM) wr s omm s me 8 Sm e

19 284. SOCS1¢] 24 3 LPSo 93 ABHFTELD mA= FF £

. A=A WAE 9% B4

O Myoblast AZF¢1 C2C1291 4], Caffeine 2 ZIAx=Alo]= Re, Rf, Rgl, Rhl1®] Alxz=4dS
MTT assays THstdth 229 Aloks ofgo] F7]€ $22 244 &< AdS
54 o] YElYRA] ¢ki= w9l Caffeine 10 uM, Re 10 uM, Rf 10 uM, Rgl 10 uM, Rhl 10
uM= Abgete] gF5o] Addds At (L9 285).
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19 285. C2C12A| &l 4] Caffeine, ZIH=Ato]= Re,Rf,Rgl ¥ Rhle| MEx=4d £4

O 59 Lactate’t A=W 59 9=2E et 4214 029 Lactate dehydrogenase=
3 BT IS FEAA U =59 Glycogend

PyruvateZ %8 LactateE AAds= S0l
TeE AotE Eyerta dHx ] T2 A= FFS A 8] 9
C2C12 M 3Ee] Horse serum 2%E -3t WA & 4Lt AEste] 23&
AleFS 24717 A Edk o]F 8= A ¥ Lactate dehydrogenase®] & 2 EH|
Lactate®} Glycogen?] & +X43th. 35 C2C12 Ao Caffeine 3 FA|=Alo] =
Re, Rf, Rgl, Rhl1S A2l 3dS u, Rf, Rgl, Rh1& A& 3 7oA Lactate dehydrogenase®]
bl 2 Buj7F 72439l 2L Lactate dehydrogenase®] 2d 2 Fdlo] = g gko] AU 7
23ttt (29 286) Lactate®] <& Caffeine, Re, Rf, Rh1S ©% g3 o+ 1
Caffeine?} Rgls #o] At oA A FAAIH ST, Glycogen? 2 ReEd A
oA FTEske] AgA o m mE el BTt deS Gt (1H 286).
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19 287. Caffeine ¥ Taurineo] AZAMEQ F2d) mXE= I3 4

T3k A =Alo]= Re, Rf, Rgl, Rhl%® TE®H=E 24A17F AHE gk o] AEAAESES &9
S wl Re9t Rgles A3t TolA AXAEES] F7Fste] ATAMxEe] 24 2 QAo &
A7t S BT (1" 283).
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©)

o] doju=AE gRlamkth dA AZAEY S &Fo] UUT A mAle]= Reot
Rgle s=d=2 A2 slo] Submaximal %5 242 1 uM, 5 uM=Z ZA 3t (18 289A,B).
o] % Caffeine, Taurine, FAx=A}o]= Rf ¥ Rhl 22 A$v AXITHo] gAHA &&=
F5EA 01 uM, 1 mM, 5 uM, 40 uM= ZAA 3t Caffeineo]t} Taurines A =Alo] =
Re, Rf, Rgl, Rh13} §A] Ads we] A5 &< AS ), Caffeines}t ReS &A1 A7
PSm= Res G502 At o Hlste] @37t @ojx o Rf &+ Rhl¥ 54 A
Pdeul= MEFHo] SUleteE 52 EAL Rels A AYdS "We HOE 59
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Sl (19¥ 289C). 3FA Caffeined} vx7FA & Taurine GA EA] Ao <3t ga5&

gholgloy dEAE 3 3 HUE ZolE Holx HEIut (g 289D). E3F Caffeine™}
Taurines 7 Aggk o]F XAxAlo]= Re, Rf, Rgl % RhlE #AIA dSuj+=
Caffeine®| Y TaurineS A g gSuwel HopE Zol7F gl (17 289E).

140 " _:'_ 140 .
120 | = B 120 e
£ 100 b - £ 100 | = R
ol =
;—; 80 % 80
2 g0t 2 g
2 2
& 40t 2 &
a a
& 20 o 20
0 0 ; : ; :
Re (uM) 0 005 01 1 5 10 Rg1 (uM) 0 005 01 1 5 10
140 1 140
- 120 e i3 o= T 120 = . = .
= w0 e &L Ewlol &/l s
£ 80t 5
3 % 80
Z 60} 2
3 £ 80
Gl 5
@
20 t S g
0
Re (1 uM) - + - - - + - = = Re (1 uM) - i - — - 4 - - -
Rf (5 pM) - - + - = - 4+ = = Rf (5 uM) - - + - - — 3 -
Rg1 (5 uM) T Rl (ByM) - - - + - - - + -
Rh1 (-—1[] uhl) - - - - + = - - + Rh1 (40 M) - - o - -
Caffeine (01 uM) - - - - - + + + + Taurne (1mM) — - - — — + + + +
140 -~
_ 120 + - s e ¥
= 100 F— = i e R A e it e
-
= 80 |
=
= 60
W
<40 F
20
) 0
Re (1 uM) - + - - - + - - - + - - - 4+ - - =
Rf (5 pM) - - 4+ - - - 4+ - - - 4+ - - - 4 - -
Rg1 (5 ulM} - - - 4+ - - - 4+ - - - 4+ - - - 4+ -
Rh1 (40 uM) - - - - 4+ - - - 4 - - - + -+
Caffeine (0LTpM) - - - - - + + + + - - = — + + + +
Taurine (1TmM} - - - - - - - — - + + + + + + + +

19 289. Taurine 3 Caffeine] SAIXE|7F AIA XY T4 2 A A& F £4

O Hyaluronic acidv= ¥ A=A Ax2L71dS FAste] AdxrAlol B35 T ol F3llsh
& 47} Hyaluronidase® <&l 4 At} whebx Hyaluronidase® Q13 Aol njx|:= g3k
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o

w457 918 WA SWI1353AM| 2l Caffeine, Taurine ¥ T A x=A}o]= Re, Rf, Rgl,

Rhl1E 24A17F A2 3t o] % HyalrunidaseE A= AEE 213 A} Re, Rf, Rgl L
2]l Rhl& w5 AHd oA 20%7tE A= Aox vehy AxfAed a37F 9
S5 B o Caffeineol Yt Taurines #o] HEsh o+ Wi sk FHT} ko] A
U gt (2™ 290).
25 .
E 20 | . o B o B e e
=& 45
c‘é% 10 |
I
0
Re {1 uM) - + = = = 4+ = = - 4+ = = -+ = - -
RF (5 uM) i i Al S
Rg1 (5 uM) - = - 4+ - - - 4+ - = - 4 = = = 4 =
Rh1 (40 ul) — - - - 4 — - - % - - - 3 — - _ &
Caffeine (01puM) - - - - - + + + + - - - - 4+ + + +
Taurine (1mh} - - - - - - — - — + + + + + + + +
% 290. Hyaluronidase &4 Ao v X&= 93 4
st A|EL7|EY F23 AR Collagens IL-172-S A=20x& <laf] addo] wAye uf
o]l fFRs= MMP ols] FalEe] dy-der TIMPE ©|e1st MMPel st A s =
zZhg-slo] arexigitl. old wl IL-1B2 <13 dad g dlo] A =Alo]= Re, Rf, Rgl, Rhl
5 24A7EEsE AEdt & AIAEelA dlzxdez WHEE Collagen I, MMP-13 12|31

TIMP-29] #&S gRIstdtt. 1 23 IL-1B= 3] fx¥ MMP-133 A3|¥ Collagen II
2@ TIMP-29] 2&do gas v XA Xgo] g2l ) (29 2917292).

12 1.2 _ 12 B 12
s 10 P 5. 10 o 10
E’E 0.8 E.;’E 0.8 éE’E 0.8 %H’E 0.5
S 06 81 08 Sy 06 Sg 06 "
2 04 2% 04 & 04 £E 04
5L 45 == 02 T 02 T (2
o : x E o i
0.0 0.0 0.0 0.0
L1 (10ngm) - + + - IL1g(10ngm) - + + - LIE(0ngm) -+ + - ILAp (10 ng/ml) -+ # =
Re (14M) - -+ + RiGum - - + + Ralizum - - + + RM@OmM) - - o+ &

a9 291, IL-159) 93 FAEdmdo|A Collagen 19 &de) v XE= I3 &4
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©)

>
w
0
o

12 12 12 12
o 10 & 1.0 o 10 o 10
! = o B £x
Bl Bl - oz 06 vz 06
23 22 - £Z £
& 04 E& o4 <E 4 SE &
25 EE € g2 ®oog2
0.0 0.0 ILAp (10 g IL4p (10 nin 0
IL-1p (10 ngiml) — + + — I-1p (10ng/ml) - + + — pagiml), = o g = Ap (10 ng/ml) —  + 4 -
Re (1 1) - - &+ + FRBmM - - 4+ + RalitmM) - - 4 F Rh1@0wM) - -+ o+

I 291-1 IL-18¢ 93 #EE =D A TIMP-2¢] 23 mX&= 9T &4

A 7 - B 7 = c 7 - D 8 -
= 8 o ° o & o
i 5 ig 5 T 5 ig °
SC 4 C 2 . e,
g2 3 22 3 2= A 22
BE 2 BE 2 BE 2 BE 2
i 1 i 1 i 1 o
0 0 0 0
IL-1g (10 ng/ml}) - + + = IL-1p (10 ng/ml}p -  +  + - IL-1g (10 ng/ml) -  + + - IL-1p (10 ng/ml) - + + -
Re (1 uM) - - 4+ o+ Rf (5 uM) - -+ o+ Rg1 (5 uM) - - 4+ % Rh1 {40 pM) - - + o+

a9 292. IL-1p9 27 #EFEDANA MMP-139] && ) tX & 4T £4

A E HR= FF 4

Ao ek AE5AEL Fas EAe 7 712AQ oy, AlxsAde] AdesE et
§%°] Avtal & 4 9lth Human prostate cancer Ao A] o)A 02 Low metastastic
ol PC3¢} High metastastic?] PC-3M¢l| Caffeine, Taurine 2 ZIA|%:=Alo]= Re, Rf, Rgl,
Rh1& 24712 A2 dl& w, 35422 Caffeined] 93] AE 54 Yelyton PC-3Md
A RE Rest Rfell 9§ A=A o] Yttt (29 2937294).
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B

120 %
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20 %
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Taurine (mhl}

E

140 %
120 %
100 %
80 %
&80 %
40 %

Cell wiability ()

20 %
0%

&

Rg1 (mid)

0.01 0.05 04

0.5

1

C

140 %
120 %
100 %
&0 %
&0 %

40 %

Cell wiability (%)

20 %

0%
Re (mhi}

F

120 %
100 %
80 %
80 %

40 %

Cell wiability (%)

20 %

0 %

0.01 0.05 0

0.5

1

Rh1 (uM)

1 3 10

50

100

19 293. PC-3H|Z o)A Caffeine, Taurine, 4):=Ale]= Re,RfRgl & Rhle] &tas} £4

A

120 %
100 %
80 %
80 %

40 %

Cell wiability (%)

20 %

0%

Caffeine (mW) — 0.1

D

120 %
100 %
80 %
60 %

40 %

Cell viability (%)

20%

0%

RF (M) =

a3 294. PC-3MA| | A Caffeine, Taurine, ZA|x=A}°]= Re,Rf,Rgl & Rhle] &¢+ax)

O Human glioblastomazolA pb3o] oFA&E el UST-MGS}t
AA At = Re, Rf, Rgl, Rh1& 2447 A2l g<

Taurine %

50

100

B

120 %
100 %
80 %
B0 %

a0 %

Cell wiability (%)

20 %

0%

Taurine (mhl}

E

120 %
100 %
80 %
60 %

40 %

Cell viability (%)

20%

0%

0.5 1 2

®

£

10

Rg1 (mid)

0.01 0.05 04

0.5

1

=0

RIS

120 %
100 %
80 %
B0 %

40 %

Cell viability (%)

20 %

0 %
Re {mi)

Cell wiabilty (%)
=]
o3

20 %

0.01 0.05 04

0.s

*

1

0 %
Rh1 (M)

Holdd

Rfoll ¢Jsl| AlZ=5do] etk o UST-MGOl A RE Rhlel ofgh Al

2957296).

421 —

(o]

u, FEZ 07 Caffeined}
Aol YeEsth (21

hyA
-

1 5 10

50

=]

A

100

A]

U373-MGe®l Caffeine,



A

B

120 % 120 %
1MM% g = i 100 %
£ son ~ . 2 %
E 60 % g B0 %
= =
5 40% = 4%
o (5]
20 % 20 %
0% 0%
Caffeine(mM) — 01 05 1 2 4 Taurine (mil}

D

120 % 120 %
100% | — s i 100 %
£ 0% F oaon
= =
5 60% = s0%
.o @
2
= 4% Z 4%
o 3
20% 20%
0 % o %
RF (M) - 1 5 10 50 100 Rg1 (mM)

Cell viability (%)
5
(=]

0.01 0.05 0

Cell viability (%)

20 %
0%

- 001005 01

0.5

1

05 1 Rh1 (uh) - 1 5 10

50

100

9 295. UB7T-MGA| o A Caffeine, Taurine, ZA|=Al°o]= Re,Rf,.Rgl & Rhle| d¢tasw £4

A

B

c

120 % 140 % . 120 %
00% | — ke — 100% | — —
= * = 100% =
£ 30% » 2 £ 80%
= z 8% =
= o = E g
B a 60% 5 o0
2 40 % Z kS 20 %
2 7 Z 4% z ¥
20 % 20 % 20 %
0 % 0% %
Caffeine (miy — 01 05 1 2 4 Taurine (mMy; - 0.5 2 5 10 Re (mM}) - 0.01 0.05 0.1 05 1
120 % 120 % 120 %
&
W00% | — = § o] I el ez o N ST
.
g 8% £ 80w F s0%
2 g = z
3 60 % E 50 % F 60%
. & o
E an > sy T
] o ]
[&] (5] L]
20 % 20 % 20%
0% 0% 0%
RE@M) - 1 5 10 S0 100 Rgl (mM) — 0.01 0.05 01 05 RhA (uM) - 1 5 10 50 100

I3 296. U373MGA| 2ol A Caffeine, Taurine, FIA=Ato]= Re,Rf,Rgl ¥ Rhl¢] &F<da7 4

O Y52 Astrocytomal]l C6¢ Neuroblastoma?l SH-SY5HYel Caffeine, Taurine
o]= Re, Rf, Rgl, Rhl1& 24A17F Ay S w, 3524 % Caffeine, Re 18] 3L Rfol] 2|3

Az =do] vEren Ceoll A" Rhlo], SH-SYS5Y el A ¥ Taurineol] ] gk Al
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Ebtth (29 2977298).

A B Cc

120 % 140 %

140 %
" .
100% | — ] L BrE o r 120 % :
s = 100 % = .
£ a0% . 2 F 100% .
E i E 0% > a%
o0 © a =
2 b 2 T osn%
T 40% T 4 =
] & Ak T 4%
20 % 209 20 %
0% 0% 0%
Caffeine (mM) — 01 05 1 2 2 Taurine (mMy - 05 1 2 5 10 Re (mM} — 001005 01 05 1
120 % 120 % 120 %
i .
W0% | — = = [ 1W00%F — = 100 % [ = R
*
— ¥ — o
@ e0% . E 20% £ 8%
S = I
£ 60% £ s0% Z 80%
.o e o]
= an F osw Z da0%
o o 7]
[&] (] [&]
20% 20% 0%
0% 0 % 0%
RF (M) - 1 5 10 50 100 Rgl (mM) - 0.01 0.05 01 05 1 Rh1 (uM) - 1 5 10 50 100

13 297. C6A| XA Caffeine, Taurine, A Alo] = Re,Rf,Rgl & Rhle] F4EF £

A B Cc

120 % 120 % 140 9% -
100% | — _r 100% | — . [ 120 % e
s — * — i
£ s £ an% g 100%
= = Z B0%
'_g 50 % g 80 % =]
g 5 T s0%
= 40 % = 4% T an o
5] (5] 5 40%
50 g =
20 % 20 % 20 %
0% 0% 0%
Caffeine (miy — 01 05 1 2 4 Taurine (mMy} - 05 1 2 5 10 Re (mM}) - 0.01 0.05 0.1 05 1
120 % i 120 %
.
—T
100 % oy . 100 % e * 2 100 % = Bl il
£ 8% £ B0% F oa%
2 & = =
3 60 % E B0 % Z B0%
- & o
 an = sy Z A%
o D [+
[&] (5] L]
20 % 20 % 20%
0% 0 % 0%
RF (M) - 1 5 10 50 100 Rgl (mM} — 0.01 005 01 05 A Rh4 (M) - 14 5 10 S0 100

a9 298. SH-SYSYAIZ A Caffeine, Taurine, ZIHx=Ale]= Re,Rf,Rgl ¥ Rhle| &F¢a = &4

O el AZANA Caffeinest Rfel ols) QPAIZ] Bt AZZAo] pehgom %A
Caffeineol] ©]3l AMEZ=2do] =3 SH-SYHY, PC-3M, U87-MG 1|3l U373-MGell Caffeine
3R B OBA EE MR QYT F 30l dojuheAE Ssugth o s
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SH-SY5Y 9 PC3-Mol| A= Caffeine¥} Rf T+ Rhl1E B4 AL v dEA23 LR A
SZ-go] Yeyton (27 299AB), UST-MGO A= Caffeine®} RfE w4 A S o) 52
dojyttt (29 299C). 3 U373-MGelA = Caffeine¥} %A = A}o] Re, Rf %+ Rhl&

&0l
SAAYYPE W eSS HolA| skttt (LF 299D).
A SHSYSY B PC-3M C U-B7MG D U-373MG
120% . 120% X 120% . 120%
o 100% o 100% . 100% — 100%
9_; 0% n; 80% o oaw T
T e T eo% % 50% % 60 %
Z ww Z aw = 0% = 0%
S oowm S © 20% S ooy
0% 0% 0% 0%
Caffeine (1mM) - + + + + - - - Caffeine (1mM) - + + + + - - - Caffeine (1mM) - + + + + - — - Caffeine (1mM) - + + + + — — -
Re (1000 uM) - + - - - + — - Re (10004M) — + — — — + — —  Re(I000PM) - + — — — + - = Re (1000 M) - + - - — % - =
RF (100 ph) - - & - - -+ - RF(I00M) S 4 - - - 1o~ RO - =+ = = = % - RF (100 M) S g e = g
RR1(00 M) - - - + - - - + Rh1 (100 M) - - - + — - — +  RRIQ00pM) - - - + - - — = RMT(100 M) - - - + - - — +
9 299. Caffeines} Re, Rf =& Rhle] <38 4
O H3t Caffeines @2 5= AYPS e Fs28o] dojyp=A] gRlst7] f1ste] Caffeinell
15

ek SAdo] =okal 22 =4 719l SH-SYSY S UST-MGOlA Ads 35tttk 1 23

7|ERT W2 529 Caffeine Fs &3S UEhlA] Heko] S1¥ AT (219 300).

4

A U-B7MG B SH-SY5Y
120% . 120% .
. 100% | — — . 100% [ [ N -
£ B @ [ &
- 0% L 0% <L
T 60% D 60%
2 @
Z 40% Z 40%
[t [E]
o © 2%
0% 0%
Rf (100 ph) -+ o+ o+ = - Rf (100 pM) -+ o+ o+ = -
Caffeine (01mM) - + - - + - Caffeine (0AmM) - + - - + -
Caffeine (056mM) - - + - - + Caffeine (05mM) - - + - - =+

19 300. @2 =9 Caffeine¥ Rf9] 4s3E £4

O Caffeine?} Rfol -JOH g8l YESE UR7T-MGSF SH-SY5Yel| Caffeine?} Rf & &A] &
= /R A3 & DAPI 9o g AExEAL] EAS U2l nucleus fragmentations
stolslict, 1 Ayl F A|E EYF Caffeine?} ReZl A0 A HUS o 9502 A7HAS
f 2T} nucleus fragmentationo] o] ##Eo] gt gso] AsH FoE AU (19
301).
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A Glioblastoma cell lines B Meuroblastoma cell line
(UBT-MG) (SH-5YAY)

Megative control Rf (100 ph) Megative control Rf (100 ph)

Caffeine (0.5 mM) Rf + Caffeine Caffeine (0.5 m\)

13 301. USTMG(Zh<t SH-SYSY(HAZ A MEAEAL| v X|&= F7F 4

o

ol
S
2

€9

28

i

2. AFE 224U dH4d, 71, #YF

7h ABAEERD R AYE e vAE 9F 24

O Neuroblastoma A|3EF9 SH-SYSYOl A, A 9w A FEHE9 Ay 525 AA57]
el AFE wE A FEES AP T wE SH-SYLHYS AEE WHIlsE A3
A3} SH-SYSBY Ao 7 F=&&55 4"41 1000 pg/mi7hA] A3t = AEZ AEEN= 4
By U] A kS (19 302). WA o]F SH-SYHYE o] &3 Ao RE FE5
o] TX=E 1000 pg/ml (=1 mg/ml= 33} T}

A B C
125 125 125
g 100 g 100 g 100
é 75 é 75 % 74
? a0 ? a0 ? 50
3 2 3 5 3
0 1] 1]
Y EEEZ ugml) 0 100 250 500 750 1000 E7| =EE (ugml) 0 100 250 500 750 1000 e =S (ug/ml) 0 100 250 500 750 1000

N

9 302. AFE gELA FE2E9 SH-SYOY A ZEA Y =4 3

O Neuroblastoma A XZF21 SH-SY5Yel A, Z+
7] 913k Acetylcholinesterase?] A& #
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=55 A3t S uwl, Acetylcholinesterase®] &AL #93A W3akst#] &k (29
303).

i kol
i 1
L] L
S i i
ETE -
Ei 15 |
n-\-'l
s 107
B oo
g 057
=T
0.0
A F== (1 mg/ml) el R R
=7 FEE (1 mg/ml) = gmr g A
BE|ZE=(1mgml) - - - +

13 303. AEY @dEAA FE2E9 Ao wE Acetylcholinesterase?] ZAE HA

Neuroblastoma A<l SH-SYHYOl A, AFE Z@E4ha] FEE0] AW 7FAaA 9 ]
= &S gRs] st G AEe] TS v A= AAQ!I BDNF whalz wky o9
o] 6-hydroxydopamine .2 ¢13F £A4fo] 1

rEY A FEEQ A dFe A A3 A
2 e FEE, 2] FEE, Y FEES Adsds W, 25 oA BDNFO 2de]
o)zt A FrFekA L (229 304A). E3F 6-hydroxydopamineo 2 Q18] FEE= A7 &
"ol o, =71 e FEEY AAgA 9a ¢stEe= A3t vEbd (" 304B,
304C)
A B Cc
1D e e e - e ar aen )
— 20 aaaaaa * }g 10[] mg 125
Z8 g2 22 075
o =2 050 .z
22 19 32 5Z 050
= = 025 B
'g;; 0.5 £ uu: £ 02
@S 0.00
0.0 6-OHDA (20 pM) e B-OHDA (20 pl) T
2 F=EE (1 mg/ml) + - 2 E=ZE (1 mg/ml) - - o+ - - 2 EEE (1 mg/ml) - - = - -
E7 FE2E (Mmgml) - - <+ - =7 =2 (1 mg/ml - - -+ - ENFEE(Imgm) - - - & =
BEEES Imgml) - - - = 2 EZSE (Imgml) - - - - =+ BE ZES (Imgml) - - - - -

g 304. BDNF¢] &t&d 9 6-hydroxydopamineo] 23+ A7 <EA o] 3t 93 24

o ABAEY] @5 WA= IF 24

EF9 BV-20A, Al wE4aA] FEE AP w5 24357 st 7
A FEE A TR wE BV-29 AEE WHIE
Ao 1000 pg/mw}x] A3aS o, o F

=
AN Frelak A AE BEEC] Hisen HeY FEE
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oo FrmoA FoAk UA AE BEEC] FAEAS (L™ 305). w}a}/ﬂ o]$ BV-2&
o] &3 A= 9 FEEI F7] FEELS 250 ug/ml, By FEES 500 ng/mle F
w2 298 Agsan
A B c
125 125 125 -
100 P ] 7 100 P P L 100 Fpe B B ey
g 75 g 75 b f; 75
E 50 |- E 50 E 50 |
o 8 3
2 | 2 L 2 |
0 0 0

2 =SS (ug/ml) - 100 250 500 750 1000 Z7FE2 (ug/ml) - 100 250 500 7A0 1000 g X

ujn

(pg/m) - 100 250 500 750 1000

19 305 AFE gFLA FZ2EY BV-2 AEAAY 54 FH

1
COX*294 AE AA WstetA] kot LPS Aol s S7tstd® NO A
FE=, e FEE9] A od BEF Foxk A HAasiler
LPS Aol o) F7Fetid INOSO Ha % 8l FE=o Aglel o] wol HA A5t
R (2" 306B).

A B

.
o
oy
N

lil

150 EE wEE AEE KA

Il
125 =
100 F

Mitrite (Ll

socs1 —-_ NOS —>[ — WD~ —m—
[f-actin —I-| COK-2 —»
o F=EE (250 pg/ml) = g == = f-actin 5
=7 =EE (250 pgf ml' = E oagm =
Bz Z=Z2 (500 pg/ml) s omn B g LPS (500 ngi/ml) = ok g ook
E Emmee KL CHENTY 2 === (250 pgimi) = = A oo =
E7| === (250 pug/ml) = = T ooR =
BHE| == (500 pgiml) e e

19 306. SOCS1e] ¥d 3l LPSE =3 AFEFT BN AFAA] @ A= T £4

td
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.

©)

0 0
L =EEF (ug/ml) 0D 100 250 500 750 1000 EXFEE (ug/mi) 0 100 250 500 750 1000

O C2C12 AlEE #3HA 7] Myotubedl A Al % ‘%%iﬂ FEE AYL Y= 7H
J’ )

2

TE gREaAY YEAL 23

Myoblast Al EF C2C1201 4 #31E FEd Ao AFY wEFLA FEE A
TEE AR5 fste] AFE wEAA FEEY AHE wRel ©wE C2CI2¢ AEE W
32 A3 Ay, 832 {23 C2C12 Al 2 25 Hd 1000 pg/ml7HA ﬂa]o}
As W, & FEEYN 2V FEFE, P FEEAA EF 500 ug/miZtA = ME AEE]
FaeA Fde (2" 307). w}aw o]F E3I}E FE3 C2CI2E o] &3 AP E
FEEYN E7] FE2E, BY FEE BT 500 pg/mle vz AdS AYsA S
B 6
- . S -

0
W2 ZZ2 (ugiml) 0 100 250 500 750 1000

a9 307. AFE gEFEA FE2EY C2C1200A 9 54 A

"2

o w X
= 9% BN E | FEEE5S Myotubeol] A2|std S o,
7] FEE, ¥E FEE A o EFoA Glycogen® o] oA A

Lactate®] 2o FoxdA #AAsAs (28 308A, 308B). Hel F=& A TolA
Creatine kinase®] &4 T3 2=} AAl A 2w, Lactate dehydrogenase® W&}
mRNA FFol Ao B =5 o FEHE Ao g8 FoxkdA Fasas (" 308C
- 308E).
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Glycogen (ng/ul)
Lactate {mM)

5 Creatine Kinase (Lnt'mg)

=
= o
1
]

80

LDOH release (%)

2] 308. Myotubeo| A AFEE RE4A] FE2E0] 25 vXE FF 24

2 AEFE RELAS] ZUEEDS BT AT

O Chondrosarcoma AMXF91 SWI1353914, A MxE F24 = QA 35S MTT assay=
[e) H =

AT A3 A el d FEE BV FEE P FEES A4 sEEE HY 1600
ng/mi7bA A28kl & o, %7] %—%%—8— 100 ng/ml+-¥ 500 pg/ml7bA19] & Imol A, B
FEES 500 pg/mlol A58 750 pg/mizhA 8] Fol A AE BEF] T ER ATA
Fo 4 2 g aSel 91% Aoz Az <1~jJ 309).

120 140 o 140
100 120 Z 120
100
30
60
40
20 20 20

0 0 0
UZEE (pg/mi) 0 50 100 250 500 750 B FE8 (ug/ml) 0 50 100 250 500 780 el FEE (pg/ml) 0 500 750 1000 1250 1500

a9 309. AFE 2ELA FEEL AT dEARY FY vX = IF Y

%)
=
=

Cell viability (%)

Cell viability (%)
o
3
Cell wability (%)
&
2

O Chondrosarcoma AlXF21 SW135304, =29k A3 <Q1AQl Hyaluronidasee] &4
S A Ay, o 7], ¥E FEES 77 SWIDAEA  AstEs o,

Hyaluronidase®] &/do] #HAsh= AHUZFEH A= FAod &5%50°] A& A= A5dE (O

4 310).

“
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‘= @

B

= 5 r

=

T

== = . ; I:I :

H FEE (250 pg/ml) -+ - =
E7| =8 (250 pg/ml) e
HZ| =28 (1000 pg/mi) = = = R

I3 310. AFE 2E4LA FE2E9 Ao ©E Hyaluronidase 4 W3} &4

2

O Chondrosarcoma A9 SWI13530l 4], A&FFXx¢ Ad#H <dxF2dCollagen, MMPs, TIMP
A Y WEE EAM% 23 IL-1B9 AgR f=3 #dd 2l 9 &7, B
FEES AHEsd S u, Collagen II mRNAS] 2= Fox & W/t Ad2FA &
gkom, TIMP-2°] mRNA &2 Q4tfd FE=9 A oa Hashs =
(29 311, =29 312). 39, &, =71, ¥ F==5 7 Aggd Lol MMP-139
mRNA &&d F50] IL-18 ©5 Ao H]s}t © % =

714 el FaAME A A=A HAx1A
AlAbE o (17 3117313).

w 2
o
o
2
2
ol
i
En}
kol
i)
N
N
39

ra
ra
ra

e

.
i

Relative
Collagen |l mRMNA
Relative

Relative
Collagen |l mRENA
Collagen || mENA

=
i

05

=
[55]

,.\
o
L

0 0 0
0 ngfml) -+ o+ - IL-18 (10 ng/ml) -+ + = IL-1p {10 ng/ml) -+ o+
£ (250 pg/ml) - -+ o+ E7| ZEZ (250 pg/ml) - -+ =+ ol ZEE (1000 pg/ml) =

IL-1p (1
LU FEE

19 311 IL-18 2 =3 #3dY =doA Collagen M9 mRNA L&) thit EAA9 &3 24
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12
1.0

12 12

% 1.0 % 10 é
el x 08 o e 038 o % 08
Bey 06 By 06 By 06
5 04 3 04 £S5 g4 i
= = =
02 0z 02
0.0 0.0 0.0
IL-1 {10 ng/ml) -+ = = IL-18 (10 ng/ml) -+ o+ - IL 1B {10 ng/ml) T ]
UZEEE (B0 pgml} - - = = E2| =£E (250 pg/ml) =i =i & g o] Z=2 (1000 pg/ml) = s L ¥
a9 312. -1 2 453 #8YE = A TIMP-29] mRNA &€& 54
7 ! ;i
2g 2E = 2E 4
o 4 o 4 o 3
25 3 2L B 2d ,
z ° X 7 =
1 1
0 0 0
IL-1p {10 ng/ml) -+ o+ - IL-1f (10 ng/ml) -+ o+ - IL-1f {10 ng/ml) - o+ o+ -
UZEE P50 pgml) - - + + EV FEE 250 pgml) - - =+ P2l E=EZ (1000 pg/ml) - - o+ =

a9 313. IL-18 2 §53 #dYE 2doi MMP-13¢ mRNA &3 E4

o AFE REEAY AXSAH R FEEH 24

O Prostate caner (PC3, PC3M), Neuroblastoma (SH-SY5Y), Glioblastoma (C6, US7-MG,
U373-MG) el AMEF] gk Sdetaads 43 23, 74 AxF o 5=, €71 F
==, e FEE5 FHd 1000 pg/mlz A dskls o, PC3, PC3M, SH-SY5Y, C6 Al
FoAAM = ME AEEO] FasHA] ko, URST-MG U373-MG MEFANA ¢ F&=
Aol e FoetA Alx AEEo] FHAskeE o] #FEJAS (1w 315-321). HA
LDH release assyS £3F 2 Ao LDH releaseo] thak o F=59 a7 veht
A gkekom (29 315), DAPI staining o 2|3k A 3ZAME (Apoptosis) #4247 A3t %= ¢
FE= A siA AEAPEO] FREA e A7 =EFHAT (L 321). A o
=

=l A% AEAE F= Fdads FEEA Fdn

L

—

=)

(%)

i

2
> o
5

4
Cell wiahility (%)
)

Cell viahility (%)

Cell viability
-

£ ITTT] | ETTT T REITTT

100 500 1000 =S (ug/ml) - 10 50 100 500 1000 LE| ZEE (ug/ml) 50 100 500 1000

5]
i
i
et

Ho
R
i
Ll
=
&
3

19 314. Prostate cancer cell line PC-3 A &4 dgay B4
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120 . . 140 120
5 100 g D = 100
T om o= b = 80
= = w0 £
= B0 = 2 = B0
= Z 60 B
g E 2
= 40 = 40 = 40
© 20 &} 20 o 20
o 0 0
A =EZ (pg/ml) - 10 50 100 500 1000 E7| FE= (pg/ml) 50 100 500 1000 BE| ZEE (g/ml) - 10 50 100 500 1000
ol N e) ! B X
19 315. Prostate cancer cell line PC-3M M XZol|A &¢&E 3} B4
A B c
120 120
F 100 F 100
., 80 = 80
= a0 5w
2 3
H Z W = 40
3 =
o 20 = 20
o ]
- 100 500 1000 1400 20un S ZES (uoiml) - 100 500 1000 1500 2000 WE| ZEZS (ug/ml) - 100 500 1000 1500 2000

19 316. SH-SY5Y A|ZzojlA Fdas) &4

120 120 120

0o oy 100 F 100
PR T 80
&0 E &0
E =
T = 4
= =
= 20 o 20

o Q 0

Y FESE (pgml) - 10 50 100 500 1000 E7| FEE (ug/ml - {0 &0 100 500 1000 8B FEE (ug/m) - 10 50 100 500 1000

13 317. Glioblastoma C6 A Z A 3Fetax B4

e v . 120

F 00 100

= 80 80

= B0 60

o

= 40 = 40

& 20 3 20

0 a a z
== ugmlj - 10 &0 100 &00 1000 Z7| =22 (g/m) - 10 &0 100 500 1000 #2) ZEE (ug/m) - 10 &0 100 500 1000

139 318. Glioblastoma cell line U87-MG A| E oA dgdax £

120 120 . . 120
F 10 - g o0 L
I d = 80 = 8
= 60 60 Z 60
= =t =
= 40 i 40 = 40
= ~ o =
(&} 20 (5] 20 &) 20
a a i .
U EEE (ugml) - 10 50 100 500 1000 E7| FEE (po/ml) - 10 50 100 500 1000 2 =EE (pg/ml) - 10 50 100 500 1000

29 319. Glioblastoma cell line U373-MG A XA 3t aaf A
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Us7-MG U373-MG
120 120 k
g 100 = 100
© 20 E ao |
Lis ] @ 80
HH Emmm
- 20 g 20t
ol x=o o \ 50 50 0
A FEE (pg/ml) a0 100 500 1000 2 EZE (ug/ml) - 10 50 100 500 1000

I3 320. U7-MG$S} U373-MG Al XA LDH assayE 53 AX SA 24

Glioblastoma cell lines
(UB7-MG)
% FEE 0 pg/ml 10 pg/ml 50 pg/ml 100 pg/ml 500 pg/ml 1000 pg/ml
Glioblastoma cell lines
(U373-MG)
A FEE 0 pg/ml 10 pg/ml 50 pg/ml 100 pg/ml 500 pg/ml 1000 pg/ml

a9 321. U87-MGS} U373-MG Al|Zo|A ME AlEo wX= 9T 4

2%= (mouse : ICR)E o]&ste] /ddE AFRIAAS2)S AW HtFPS AT
OECD TG 423(5A45sw®)el 7IRkete] 54 AF54A8S st o A8 Al
TE HEE Y8 AIE- 93 A e uES /HH Folua HA3HY FEo|
NFELS A7 Foste] 9454 S35 dFst=d 548 Eoh vpg-2o 4754935}
T AEEAS AEor Jfitd AFolnw FEAoR oiste AAANE GA EEEo
A Hu weg AAste] S5kt (1E 322)
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"""" i
2000mghkg SEZ AIBE AlIZHEHE 29 Al B Epbpiytrady|
~ o Lslol, |1
2 IR
1K Smakg Somaskg 300makag 2000makg | il&' _:f-*:;i :
30k 30kl 30t2) 3012 g =t
_@rg 3.3 ? 73 Azt
o, SN
SCH| Sma/kg SOmg/kg 300mg/kg 2000ma/kg 5000mg/kg
= 3 0f2 302l 3 0kl 302l 3012
o ETT R T e 716l D2 3 7)1 D2l 4 siimels [ OIER |
>0-5 > 5-50 > 50 - 300 > 300 - 2000 >2000-5000 Ji__ oo _ I
L
y v 4 v v - v
1EHH Som 15 A00ma/ka 1EHA 1EHH
iy e R BE 2mn%fkfm1 Ei%,"k 7 B
}Eb '}u
I I —3 ] .
é_gﬁg 5 25 30 50 200 300 S00 1000 2000 R000 ol & E_SGEHJ ou.‘:
(mafkg
-CH B30I NEHEER AB (318 4, 2TE s) -C01,2,3> ATHINAM A (EE SIAKSH) WM 2
- GHS ; Globally Harmenized Classification System (mgka bw) - =0 DIE & (undassified)
a9 322. 54 BATF=8AE FAANE 2AY 8=
O T4

ATENGe NBEALS 18] FTFIE F 48 Ak ool Abg i WAL el
%

Fskdtt (3£ 238).

N

® 238 4 BTSAANE AYx

= NEs= T+ 4 A Ad713E | T3
6v}2]
ICR Sham 5,000 mg/kg izl 85 14¥ 13
3vte 3rkg
O #4 AFE4AH FAANE dAe 5% e Hd v%<1 5000 mg/kg® AR E
Fostel §4 BArEAANAe T Ay, FATES UEHAY AREE A gl
v AgE49 fitd AEFS vEFToE BRI LD50 #S 5000 mg/kg ©)
=2 ddatrt ek A d, FelA AT fFongk zolvt gllon =4 Erke] F
AR, A%, vl FA mgk foju| gk AolE E ¢ gllth (& 239).
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2] == Eﬂ_‘ }_;(] =l
AdE | SHE | AR s e Rl
Agd | A8% | & | am | W%
Sham 0 0 26.9+0.50 | 31.2+1.24 | 1.84=0.10 | 0.21+0.02 | 0.15%+0.02
5,000 mg/kg 0 0 27.24+0.15 | 29.9+0.56 | 1.71£0.16 | 0.21+0.01 | 0.16=0.03

® 239. 54 BTEEAE S48 243

O ¥4 AFSAHAE 9 §F vs2E
5000 mg/kge] A5 Ao A
T8 =42 1 A

(19 323).

Sham

5,000 mg/kg

ofel - Aez|E

2t | e S

a9 323 84 A7SAAE 8 ¥ 23 74 243

= d S Fdg a8 sFste] 1 A, HES A AXES A4
WA A 58 #ES = 9lE H&E(Hematoxylin & Eosin) stainingS %3to] & e 84
o2 #EG A7 SolAR) 2 FoF Aol ST  gldoh (L9 324).
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Sham

5,000 mg/kg

HIZ

O w4 AF5484/8ES 73S v HS B4 2y 1 &S At HEEs
Adst= ALT, A8 A3 s st TC, AW =4 &4 s LDHY 74
T AR Fong ztolE Holx vt EF Add Ao fAS BHUbske TG,
2ol 7158 H7bskE BUNT A1 7153 21423 gk Creatinine @1 2|+ i
ARt BAA R fFou g 2ol E WolA = YTk (3 240).

¥ 240. 94 B TFSAAE v 8 B4 A%
o) ALT TC TG BUN Creatinine LDH
(U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (U/L)
Sham 29.0+5.26 117.2+20.54 90.3+19.02 21.0+1.29 0.35+0.01 217.1+13.22
5,000 mg/kg 31.1£0.35 121.2+11.70 71.9£31.50 19.4+1.69 0.31+0.02 265.7£75.30
Blood Urea

* ALT : Alanine Aminotransferase, TC : Total Cholesterol, TG : Triglyceride, BUN :

Nitrogen, LDH : Lactate Dehydrogenase
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Fdet %o 19278 1,000 mg/kg A 2wte] i
Holx= Gtk 74x7EA v

=
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37t
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=
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v, i2E A =9 boosting/vitality &3 719

O J=3|&E &7

fIfe)
_ZE

)

el

7
No

500 mg/kg
mmm 1,000 mg/kg
Day 7

29 W=3B &3

o

=

R Sham

Day 5

|

=T

Day 3

|

Day 1

J

500 mg/kg?t 1,000 mg/kg Folel A Sham

300 r
150

1
o

(92s) 3w Apgoww)

O™ 325 ZA =94dS T A

ot (29 325).
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S
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=
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Aserh vhe2rt 2Ed
w7k el 2 A
oAstel NP SN AREE
_l(_)l__

omahA erereh (2

32%).
Tail suspension test
— 180
]
& 150 [
£ 120 ¢
E 90 | i
E 60 |
30 |
0
o
& & @
Q‘i} QQ‘Q
B 4
a9 328 mE dS5 APL
5% Qaene 13%s 57
Az YL} BA
AZFx22AS  FAS=  extracellular matrix(ECM) #AH5  ®3lstar ASZA¥xS] A}

(apotosis)$} AZA Alo]E7Fe1e] BH]E A © 7= matrix metalloproteinases(MMPs)$¢

BAd AFEE] BAFxAA A5t MMPsel 93] Ea=E 322 matrix

ARl type I collagen, MMPsoll ¢ 714 23zt8S 2d3tE A2 MMPs<}
f;é o

N

73S 23E tissue inhibitors of metalloptroteinases(TIMPs)E= #2747} 7154 H7}
a7] flgk wlolompAR &3 & gtk o]F AsERe AFxF AAEHRE A7
?1ste] type I collagen, TIMP-1, MMP-135 ©]&38t3lth. A=24 matrixe] 42
type I collagen® 7Z-¢ A48 Folgkol wel Fadtes S HAAN SAAHSE F
ojm g Aol& ﬁ%é}zlwt— Zanh dxzAoA H¥8E wEolok = TIMP-13
MMP-13¢] 4§ 4S5 500 mg/kg FolatolA TIMP-1°] ZFA3dkal MMP-13¢] 7}&}
= AF%SE A, 1,000 mg/kg Folwel e sham w3 Bl AS B o 3719

oA EAHoR Folu gt daE FAsHA = ekl (L™ 329).
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A 58 Qe ARG L DHHE BUHY

7} QArEe W A 2o ABEoF BAW 3y

L ¢

AlZe] FAHE “FAHE 5o FalEE BAET GC 2 LCE o] &3 T SAREA Yol whath

1. 9g

TAse A 55 233 acetonitrile s ©]-§ =3k sodium chlorideNaCDE H7Fste] &3t & f7]&

"S5 F5to] SPE cartridge® AAlste] 714 2 oA AmnfEg)zw FA4 5.

A AZE 2 E(GC) ¥ 2T AR vfE 1Y Z(HPLC)E AFE-3it)

4. Aok

Standard pesticides, acetonitrile, sodium chloride, n-hexane, acetone, methylene chloride, methanol, SPE
cartridge(florisil, aminopropyl) 5<& ZHf sokiAo] Agksl 2 Alg-3io)

5. lﬂ;_/\%rﬁﬂ— /Hl-?_

6 O]% 2 %H]
o] EAFS B3} geetonitrile 0.2 pm membrane filter= o ¥3t & 2 &ut2 1001y €7 & A}&-3it}
=}

&alste] 24 20 mesh

= E
T =
o3 %47 Jo 22 Ba)e polyethylene bottledl] 2=+ %— AZA

é r
1o
—
C)_l
[\')
=
—=
UN
3
ot
—_
>
L
s
0?
oxl
2
[?_?1
ful

)

) Sodium chloride (20 ~ 30 g& 747} z shakeroﬂfﬂ 30f7 F g 3000 r/mmgi %ﬁ%ﬂ shc,
4) 45N 10 mLE 2719 Al B FuEefade 72F Hsle] s53ith

)

5 GC 244 AA
(7P F=3 A9 e By Z el acetonein-hexane(2:8) £8HS 7lete] AHFES gtk
(h

SPE cartridge(Florisil, 1 g)ol n-hexane 5 mL, acetonein-hexane (2:8) 5 mLE x4 o2 {F=3T)
(% ouf g-ofo] FAH FEZ dlo] cartridge®o] &7]0 =EF A FEE F9)

(th &= 35 flste] Al v FuEgaas oo gatsth

(@ b A5 dFFs Frieth

(v} Acetone : n-hexane (2:8) 6 mLZ §&3¢H}

(vh &=9S w53kl acetone 1 mLell AE-alste] #4187 HaL 7]7] +4/(GC-ECD, GC-NPD)gHt}.
6) HPLC 418 A

(7h =3 AldP = By ZgkaT0] methylene chlorideE F718ke] 752 g8 3ok

(1}) SPE cartridge(amino—propyl, 1 g)°ll methylene chloride 6 mLE o] #&3H}

(% ol golo] HAH| FEZ 3l cartridgeZ 0] &7 =EFHA FEE F9)

(th &= F32 foto] APH w5 FoEgkaas ofgd &
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(v} Methanol:methylene chloride(5:%) 6 mL& -&Z3H},
(1) &ZHS =23}a1 acetonitrile 1 mLol Agalste] #4147)o @ 7]7] B4 (LC-UVD, LC-FLD)

g},
LC—UV2 Acetamiprid, Bendiocarb, Benomyl, Boscalid, Chlorantraniliprole, 9
Chlromafenazide, Flubendiamide, Methoxyfenozide, Thiamethoxm
LC—TV3 Benthiavalicarb—isopropyl, Carbendazim, Clothianidin, Cyazofamid, Cymoxanil, 10
Diflubenzuron, Diuron, Flumioxazinn, Mandipropamid, Tiadinil
LC—UV4 Azoxystrobin, Ferimzone, Mepronil, Oxaziclomefon, Pyriminobac—methyl(E,Z),7
Tebufenozide, Triflumuron
LC—UV5 Bitertanol, Forchlorfenuron, Imibenconazole, Pentoxazone, Pyraclofos,
Pyraclostrobin, Pyrimethanil, Pyroquilon, Teflubenzuron
LC—TUVE Benzoximate, Metamifop, Novaluron, Pencycuron, Pyriproxyfen, Thiabendazole,
Tricyclazole
LC—UV7 |Etofenprox, Silafluofen, Thiophanate—methyl 3
LC—FLD1 |Carbofuran, Ethiofencarb, Fenobucarb, Methomyl, Metolcarb, Oxamyl 6
LC—FLDZ2 |Aldicarb, Carbaryl, Isoprocarb, Methiocarb, Propoxur, Thiodicarb 6
F 245
8 71714 =4
1) GC =4=x1
T &= ECD NPD
DB-5(30 m x 025 mm(id), 0.25 um) E= o|8 T3 FFOE S BT
Column .
A= A
et Temperature: 250C Temperature: 250 C
e
1 pL split ratio 50 : 1 1 pL splitless
Detect Temperature: 320 C Temperature: 320 C, H2: 3.5 mL/min
eteCtor
Make up(N2): 60 mL/min Air: 120 mL/min, Make up(N2): 5 mL/min
o 80 C(2min hold) — 10 C/min — 200 C — 2 C/min — 220 C(4min hold) —
en
10 C/min — 300 C(4min hold) ¥ Total run time: 40min
2) LC sA=1
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Sl 4 = 3 FET
Amisulbrom, Bifenthrin, Bromobutide, Chlorfenapyr, Chlordane, Diclofop—methyl,
GC—ECD1|Endrin, Heptachlor (Heptachlor epoxide3¥3}), Indoxacarb, Lufenuron,|16
Oxyfluorfen, Probenazole, Quinoclamine, Tefluthrin, Triadimefon, Trifluralin
BHC, Butachlor, Dimethenamid, Diniconazole, Dithiopyr, Etridiazole,
GC—ECD2|Fenpropathrin, Flucythrinate, Hexaflumuron, Kresoxim—methyl, Nuarimol,|15
Pendimethalin, Prochloraz, Procymidone, Thiazopyr
Chinomethionat, Chlorothalonil, Cyflufenamid, Dicloran, Ethalfluralin,
GC—ECD3|Fluacrypyrim, Fthalide, Metolchlor, Metribuzin, Permethrin, Propiconazole,|13
Tetradifon, Zoxamide
Alachlor, Bifenox, Chlorfenvinphos, Cyfluthrin, Dieldrin, Difenoconazole,
GC—ECD4|Fluopicolide, Iprodione, Methidathion, Ofurace, Pyribenzoxim,|13
Quintozene (Pentachloroaniline3}), Spirodiclofen
Bromopropylate,  Captan, Chlorfluazuron, DDT, Dichlorfluanid, Dicofol,
GC—ECD5|Fenbuconazole, Fenoxanil, Fenvalerate, Flufenoxuron, Metobromuron,|14
Penconaozle, Pyributicarb, Vinclozolin
Acrinathrin, Aldrin, Chlorobenzilate, Deltamethrin, Fenarimol, Fipronil,
GC—ECD6|Fluquinconazole, Halfenprox, Isoprothiolane, Oxadiazon, Paclobutrazole,|14
Spiromesifen, Thifluzamide, Trifloxystrobin
GC—ECD7 Clofentezine, Cypermethirn, Endosulfan(a,@3,Sulfate ¥3}), Fenamidone, Folpet,8
Cyhalothrin, Tolylfluanid, Tralomethrin
Flutolanil, Imazalil, Methoxychlor, Propanil, Pyridaben, Pyrimidifen, Pyridalyl,
GC—-ECD8 8
Tetraconazole
GC—ECD9|Dichlorvos(DDVP), Hexaconazole, Hexythiazox, Simeconazole 4
GC—NPD Azinphos—methyl, Diphenamid, Ethaboxam, Fenothiocarb, Furathiocarb,
) Iprovalicarb, Metconazole, Molinate, Phosphamidone, Prometryn, Pyrazophos,|16
Pyridaphenthion, Simazine, Tebufenpyrad, Terbutryn, Triadimenol
GC—NPD|Buprofezin, Dimepiperate, Dimethoate, Esprocarb, Etoxazole, Fosthiazate, 11
2 Methabenzthiazuron, Pirimicarb, Simetryn, Tebuconazole, Terbuthylazine
GC—NPD|Cyhalofop—butyl, Cyproconazole, Cyprodinil, Edifenphos, Fenazaquin, Metalaxyl, 10
3 Napropamide, Thiobencarb, Tricyclazole, Triflumizole
GC—NPD|Anilofos, Cadusafos, Disulfoton, Ethoprophos, Iprobenfos, Malathion, Mecarbam, 12
4 Parathion, Prothiofos, Terbufos, Tolclofos—methyl, Triazophos
GC—NPD Carbophenothion, Chlorpyrifos, Chlorpyrifos—methyl, Diphenylamine, EPN,
s Etrimfos, Fenamiphos, Myclobutanil, Phenthoate, Phorate, Pirimiphos—ethyl,|12
Pirimiphos—methyl
GC—NPD|Diazinon, Ethion, Fenitrothion, Fenthion, Isofenphos, Parathion—methyl, 10
6 Phosalone, Piperophos, Profenofos, Tebupirimfos
GC—NPD . ) ) .
7 Chloropropham, Fludioxonil, Flusilazole, Mevinphos 4
Diethofencarb, Dimethomorph, Fenpyroximate, Imidacloprid, Indanofan,
LC-UV1 ]

Mefenacet, Mepanipyrim, Thiacloprid,
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7 UVD | FLD
LC HPLCH °]%, FLD+ post-column OPA ¥H3-7] F-2F
C18(150 mm, x 4.6mm, particle size 3 ym) E&= ©|9 F53 FFO=E JES &
g s de A
Injector  |Injection volume: 10 pL

A

Column

Detector |Wavelength: 254 nm, 235 nm ‘Excitation : 330 nm, Emission : 446 nm
Time = Acetonitrile Fr<H(mL/min)

0 80 30 1.0
Mobile

40 20 80 1.0
Phase

50 20 80 1.0

55 80 20 1.0

RFENE 375 FEHE VA B dFAReELYZ 747 FSiste] Aol ARmEIH}] 7}

AR e 1A Ex AaekE e azsEIY WEE Al BEgos dxstelof s, J

T2 ZA8e W 2EEd AR vEE ARE ol23(m/z) R ol=H|Eo] dA|stolof Fth

10. 71EpARE

1) Carbendazim, thiophanate-methyl 2 benomyl &A] WE=A] G FAHS- 0]-8351] Carbendazim®-
=A BFsfof it

2) GC 2 HPLCE o83 g FAEAY 4 3lg8o] v A#(el. Folpet, captan, dichlofluanid,

etridiazole, chlorothalonil, dichlorvos, forchlorfenuron, thiodicarb )& WH=A] GhAE EAH o7 Ak
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o]

==

&2 AR5 H 24548 E 2l =7]
Azoxystrobin 3.092 0.065
Buprofezin 5.721 0.507
Chlorfemapyr 0.412 0.023
Cyhalothrin 0.251 0.211
Cyprodinil 0.020 0.063
=] Difenoconazole 0.349 0.210
ol Kersoxim—methyl 0.838 0.049
° Prochloraz 0.110 —
Tebuconazole 9.551 0.843
Clothianidin 0.443 0.011
Dimethomorph 0.576 -
Fludioxonil 0.187 0.049
Pyraclostrobin 18.863 1.253
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L1 AlaAl= 5

Jo 27)% Ae,

5]

AW, 2= ©]838te] 5 mm x 5 mm ©]

to] Z2A|s

g o]§3

blender
LL Sh= ejsh e vz

AY, Z4HS 0]83e] 5 mm x 5 mm x 5

2 o) gsle] 2Als

AEZE blender

ot 500 g

5|
“

s AlA

Gl

Q%

tt.

kel 2712 A=
L1 o] 9 gibae AFefeaebd Aol 2t Fake

5]

mm ©]

4

il
—_

Ar

= =
)

ol

1.1. Stock solution and Working solution Z=A|
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=5 ZA| H] 31
Stock | 1000 mg/L Pb standard stock solution 7% 12_5\512/;
solution | 1000 mg/L Cd standard stock solution %} 3
[Pb, Cd standard solution (1000 mg/L, 2~5% HNO3)]
1. 70% HNO3E 5% HNO3S.Z ZA|
2. 1000 mg/Le] EFE=4S 1 mLE FH3stL 5% HNO3 10 mLE A3
FA-& BETHV/V)D(100 mg/L)
3. D& 1 mL& FH3dla 5% HNO3Z 10 mLE A3 AL =2+t @10
mg/L)
4 @5 1 mLE FH3a 5% HNO3Z 10 mLE 43 mAdS 2HEH. Q1 o
Workin 5%
or ‘ g mg/L) I_INO
solution | 5. @2 0.5 mL #Hsxm 5% HNO3Z 10 mLE A3 THS wEdh @05 3
mg/L)
6. S 1 mLE FH32L 5% HNO3ZE 10 mLE AHE3 TAS 2=l (0.1
mg/L)
7. @& 1 mLE F3dla 5% HNO3Z 10 mLE A3 A4S 2Eth ©(0.05
mg/L)
8. ®& 1 mLE FH3lal 5% HNO3E 10 mLE A&3 FAL ZEtvh @(0.01
mg/L)
1.1. Calibration standard solution Z=A
Ba Lead(mg/L) Cadmium(mg/L) 2
ICP-OES ICP-OES
std 1 0.01 0.01
Calibration std 2 0.05 0.05 5%
std 3 0.10 0.10
standard 714 4 0.50 0.50 HNOS
std 5 1.00 1.00

L1 FF24 x4 A 59 AR

L1l EF2A A skt N8 2Rswe 27 zA|sle]or Fht}

L1l HF AAY A5 A& §F AFsrt 5% o) ZF=49 4§k 5%7F #AH =S A
L11 A
1.1. Microwave 3l

111 "4 9 =4

1111 SafeQ in A%

LLLL AR 2 2

111 A =3

LLLL A % &4 AEE 05 g B% A= (b dulEsis & 4%l 1g ™ 3 g= A&Fdth)
L11L Eagd A7 2 2=

LLLIL vesselsol &g A5E Fall-8HHNO3)S 8 mL ~ 14 mLE H7IgHh(Ea7E HA] v Zd-5-ol&
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I A(H202)E 1 mL ™ 2 mL 3713t

1111 onjEsE & ASo= 7FE3HHot plate)$oll &elEx 7193t %71 50 CollA| 45, & TeollA
453, 100 CellA] 10323 7Fgate] efn]EallE shar oF 307t Wy ghoh

1.1.1. Microwave digestion system®l|] Vessels &2t

LL1L Microwave &< % 3920315 g}

1.1.1.1. Power 1 ~ 2 vessels(300W), 3 ~ 6 vessels (600W), 7 vessels ©]7H1200W)S A< ~ 180 T7H4] A
A8l T ("k 30 &9

o

111, &2 95 3 180 ColA 1053 A4

LLL #3l7F 955 vesselsS 717] QtellA] 3027t $d3] WzhA|RIt.

LLL 23187] U 84S 2A7|Fol &7 HE A3t dibexe] 57t 5%7F HEs 7FE7] 4§53t
th(dh, EFE49 A 59 A7 4 57t 28 A9 o] S Ak &= k)

111 A&

1111 A& 05¢g ™~ 3 g A9 FaldLe 30 mL volumetric flask = 30 go & 483t}
L11. o2}

71101 AE3F A]ZZ 045 pum Syringe filter(PVDF)S o]-&3}o] o 7))
71102 a8k A&7} Bt T3k Aejold o] S Akt 4= gl
1. 717184

L1.L ICP-OES 7171 224 <A

L111. ALAAIACP A A A7|3F ARgskA] s 455 ALdstil Ass)
1.1.1.1. Argon gas &<l % Argon gas Purging(20% ©]%})
1.1.1.1. Computer A On

1.1.1.1. Pump sampling tube 72t

1.1.1.1. Chiller cooler ON(20 C &2J)

1.1.1.1. Chiller pump ¥} On

1.1.1.1. Auto sampler On

1.1.11. ICP iTEVA &3}

1.1.1.1. Instrument status 243}

L1L1L Zhet €%7F -45 C olstZ "ol wjzbx] dj7]
1.1.1.1. Plasma ¢ On

LLLL 717184 @A 75 103 ol 2R ¥ +4)
1.1. ICP-OES 717124

L1L 24 23(EA7 71719 7180l s H4-3] =4S < Sirt)
1.1.1.1. Analysis Mode : Speed mode

1.1.1.1. Wavelength(nm) : Cd 2265, 2144 / Pb 220.3, 2169
1.1.1.1. Plasma view : Axial

1.1.1.1. Sample Flush time : 30 seconds

1.1.1.1. Sample introduction : Nebulizer

1.1.1.1. Flush Pump RateGpm) : 45

1.1.1.1. Analysis Pump Rate(rpm) : 45
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11.1.1. RF Power : 1350 W
1.1.1.1. Nebulizer Flow : 050 L/min
1.1.1.1. Auxiliary Gas : 05 L/min

L 7171574

1.1. FBlack)A 3

LLL #A43b7] Aol 3 Aol AMEE AJofo =

LLL A #AolA SAES AsE 7L & wje} sdsiAl eggich
L1 A 24

LLL 24 o] 2589E 3 5 o) Alxste] A7ads gt
LL 7171553 A

LL1. A g7+Blank)

L1L1L %FE4(std 1,23)

L11L A=1¥ ~ 108)
L1l FF82 $ %% (std 2)
L1L A= (11~ 208)
111 BFE22 F7 F5(std 2)
L11L A& 107 @912 ks 37248 19 FYsit
1. BX43 Ae
Ll 2TEES 5 AFxste 244, 2%, LOD, LOQ 55 715
L1 AA42 0 mg/L ~ 1 mg/L & sXodA “FAlg 09998017
L1 AYEE v =470 9 RSD7ke] 001 mg/L ~ 1 mg/Le F=H9]olA 5208}
L1 358 SHHS & 7 110% ol e A
LL 9(Pb), ZF=E(CA)E] 4 32 387159 1/109] A7 715381y, Datadl #-2 254 olst 37
T2 B A o]l 421 oA vhe|l gt
10. FAENFESH)
T 55 A =71 2D H| 3
k) 0.18 EHE 0.06 RS
FE5 V=R EAE 0.02. 0.02. F20)
(mg/kg) GBS 0.40 A= =AFE '
e EA4Z EA4Z 24Z 7tE5(0.2)
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2 AAHE ST B A7 8uE ol &ste] AlsENE X
LA R EFFEHETE o3t B Wylew }M %%Fﬁ%%w
2. Anlel A=
21 A An] g ARE
211 F3Z2}~3(20 mL 2 50 mL)
212 YAEE7]

2.1.3 =8 WE <l 2

214 AAAZetE YL [

2.15 C18 7FEgA|(6ec, 1,000 mg) H+=
29 l'?—HX]—H]

221 nEAAAZnfE T

229 AL EHI = Z7)

2923 Z+H o B

ojs} T A

224 SEpRAREE ARAAE 46 mm, 2ol 20 mm, %

A octadecyl silica) B

A
3 ETEd 9 dukrek
31 ¥+=4
3.1.1 #AM|=Alo]= Rbl(ginsenoside Rbl)
B2p2] 0 CH4H92023, A4 1 1,109.29, CAS No. : 41753-43-9
HO __l_:lH
E V& |'_|l}__ i
i r!-l T ?
i i
ol f 5_"*_,
L Y
" I R TH]
(2]
3.1.2 ZA Aol = Rgl(ginsenoside Rgl)

FAFA 0 CA2H72014, A4 801.01, CAS No. : 22427-39-0
'J}_ OH
C}ﬂ-n 0}—\.

|1‘r’§‘g f/x- J\‘be
HJ'J“‘: A on
3.1.3 AAx=Ate]= Rg3(S)(ginsenoside Rg3(S))
B2k 0 CA2H72013, 44 © 785.01, CAS No. : 14197-60-5
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HO™

32 dHkrok
3.2.1 vekE-(Methanol)

322 oA EYEH (Acetonitrile)
3.2.3 d*Hn-Hexane)
4. NEHH
41 EFEAe] 24

411 AAx=ALe]= Rbl, Rgl % Rg3(9)E 27 50 mgX 50 mL -3 &2fx30] Y&
412 29 70 % HEFS o] 9 ol & FY gdlow HLsko E%%@H.QE ER=10
mg/mL).

413 70 % "Ere 2 #2s] 348k
42 NEgHe] A

421 2R H w5 T2 AR
4211 ZA=AFe]= Rgl, Rbl 2 Re3 dHo.2A oF 6 mgol
2]l F 3tk

421270 % WEHE 25 mLE Qo

sgehs AR Aol 50 mL AR

= B Uy 16w A9 § edgojon At
4213 4TCoIA 1,600 x g2 10%7F a2 sto] oS 045 um =] FE 2 o3} APE
oio = gt

422 F=H

4221 AN xAl]l= Rgl, Rbl % Re3 dro=2A] oF 6 mgdl al@dals A2E sl 50 mL 33
Fepa=o) Atk

422270 % vgke  oF 25 mL2 93] &7 FY 983 5 Hrd HH045 u
mE o3 Ag APgRoR gk

423 M EEAIE

==

4231 A #E 3~4 g& A3 Go} FHF
4232 97H0.45 pm)3ste] A]gg-o o
¥ A8 A8AEHo

oE= ?:]F% 73’?‘
AE 3~4 g& FHoFo FH&tal n-Hexane 100 mL % 70% #EHS 100 mLE 7}8ko] 3A17F &<t
e FEey Fo] hdd] wElE w7k AA S v oS AFEAA Hslo] 78 FolA
et s5es S 10 mLel

3@ F ATH045 im)ste] AFgIdow Ft,
stElo] A4 FAo] © Las A

Rgl, Rbl % Rg3 o= °F 4 mgoll st

>

b

2
-
ofk
2,
ol
s
el o

= ARE AW W 20 mLot ¥
]—L’—g =2 ‘/]/H o]—ﬂ 1,600 x gOﬂ/v] 5E7F 94 _‘_'1:—1_‘:,4 Lq_
@ CI8 A=A WEE 5 mlat S74 10 nlg ALOR FINA 3

AR 5 e
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@ ZHEYA(@)] 26 mLe SFret 5% HEs 10 mLE AH(EY 2~3 mLg &
mLE &3k

@ $%o0e 5 mL Y Eeiade] mos e HA7 AeE AL APsUoR Bk

424 B SAF
4241 NF 9F 3~4 g& FdojFo FH3}aL n-Hexane 100 mL 2 70% weHe 100 mL=
A

7Fsked 3

A5 welE A AA O GEe BAEADel Halel £ Fold Ueks

okl s5ES T7 10 mLol &3 § oJ3H045 pm)ste] AlFEH o S

51 717]54
ESERELE EEL R EAESY

T =7
FUF 10 pL

HE7] 28 203 nm

29 2= 30C
o] 5% A: 75, B: cHEYUEH
il 10 mL/ %

o g
H °]-5/(%)
AR A 82 B 59
0 80 20
5 80 20
20 77 23
25 70 30
45 60 40
55 50 50
65 50 50
70 80 20
75 80 20
52 Akt

521 FAx=Ale]= Rbl(%+= Rgl, Rb3) = (mg/g) = C x (a x b)/S x 1/1,000
C: Ag&HFe] 7 XA wmAbe] =9] 55 (ug/mL)
a. }\]z‘ﬂﬁoﬂ A EH(ml)

bt EAg
S ARFA()

#ATA BH 75 AAlol e diste] Al BUEEE ANse 4FH 55 9 WA
o tRAE AT A AR E5ah
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No. | ginsenoside | No. | ginsenoside | No. | ginsenoside | No. | ginsenoside
1 Rgl 7 Rg2(s) 13 Rg3(r) 19 Rk3
2 Rbl 8 Rg2(r) 14 Rh2(s) 20 F2
3 Rg3(s) 9 Rh1(s) 15 CK 21 F4
4 Re 10 Rb2 16 Rh4 2 Rgb
5 Rgb 11 Rb3 17 Rk1
6 Rf 12 Rd 18 Rc
6. A wAfol = g A}
S A Aol = A =71 1 ) ] 17
Rgl 311 1.12 0.99
Re 229 0.86 0.75
Rf 0.04 0.02 0.30
Rh1(S) N.D N.D N.D
Rg2(S) N.D N.D N.D
Rg2(R) N.D N.D N.D
Rbl 0.12 0.12 1.20
Rc 1.49 0.07 049
Rb2 0.18 N.D 0.34
24w | Rb3 N.D N.D 0.05
Apol= Rd 0.93 0.02 0.13
F4 N.D N.D N.D -
(mg/g) | RK3 N.D N.D N.D
Rgb N.D N.D N.D
Rh4 N.D N.D N.D
F2 1.26 0.05 N.D
Rg3(S) N.D N.D N.D
Rg3(R) N.D N.D N.D
CK N.D N.D N.D
Rk1 N.D N.D N.D
Rgb N.D N.D N.D
Rh2(S) N.D N.D N.D
FAl(mg/ g) 9.41 2.26 4.26
Zh ZFsF B4
1. 4]
AR B “wite 5o FAlled 24WTY GC B LCE o437 dAE sAEA A whE
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A3 ABE B3 acetonitrileS ©]-§ FZ31 sodium chloride(NaCl)E #H7}sle] E3shst &
il

& Feto] SPE cartridge® “gAsto] 714 B A AzvteadfEz A3

w :‘0
N

o

=i

ol

NAAZETYE(GC) R 25 HAAZETHZ(HPLO)E AHE-gHot

4. AeF

Standard pesticides, acetonitrile, sodium chloride, n—hexane, acetone, methylene chloride, methanol,
SPE cartridge(florisil, aminopropyl) &< ZHF &oFEAld A&t A& A&t}

5. A A&

b W A agEetE 19 E o] &3 FA A

EKI

s 2.

M
rlo

[}
o] E=AS B3} acetonitrileS 0.2 pm membrane filter® o] 338+ 3 2 S-u}2 10704 ©7] 3 AF&-3hr)

“E—L -
A, HadFs 1 kgs Wdwdrlel ¥ &

T =a AR FAY 15~2u H7F F 1AIZE o) A g
2) Acetonitrile 100 mLE 7}8Fa 72 7] (homogenizer)ol Al 5000 r/min® 2 3%-7F vhaf F33c}
3) Sodium chloride (20 ~ 30) g& %713k ¥ shakeroll A 30%7F X& % 3000 r/minC.2 4% s}
4) 745N 10 mLE 2719 Ag3 T FuZetaa] 2h7) FHeto] w53
5) GC 418 A

>

(7} =3 APy e RuZ et A0 acetonein-hexane(2:8) &3S 7hste] AHFES &35}
(W) SPE cartridge(Florisil, 1 g)°l n-hexane 5 ml, acetonen-hexane (2:8) b mLE A4 o2 &

shok (% oluff B-oMo] HAH| FEE 314 cartridgedo] F719 =EHA] FEF F9))
(th €29 38 sto] Algd =5 FyZgaas ofgo] Fzsi
() b ANE HdFes F7HE
(v} Acetone : n-hexane (2:8) 6 mLZ &3ttt
(mh) £ZAE =23}31 acetone 1 mLol A&aate] B447)0] 2a 7]7] E4(GC-ECD, GC-NPD)3H},

o

gala,
o
F9))

(7h 5% Alg¢ =5 F3 3230l methylene chlorideE 718l &
(1}) SPE cartridge(amino—propyl, 1 g)°l methylene chloride 6 mLE Ho] 3
(3¢ ojuf golo] AAH FEF 3Flo] cartridges ol 37| =EHA &=
S29 73S st ANFEH B FuZeaaE oy st
7he] Nz d7s F7eth

Methanol:methylene chloride(5:95) 6 mL% &=3kt}.

SZHS F=3FaL acetonitrile 1 mLel|l A-gsfste] EA87]o @ 717] 4 (LC-UVD,
LC-FLD) 3%t}

oty

(ch
(2
(v}

)
)
)
)
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LC—UV2 Acetamiprid, Bendiocarb, Benomyl, Boscalid, Chlorantraniliprole,
Chlromafenazide, Flubendiamide, Methoxyfenozide, Thiamethoxm
LC—UV3 Benthiavalicarb—isopropyl, Carbendazim, Clothianidin, Cyazofamid, Cymoxanil, 10
Diflubenzuron, Diuron, Flumioxazinn, Mandipropamid, Tiadinil
LC—UV4 Azoxystrobin, Ferimzone, Mepronil, Oxaziclomefon, Pyriminobac—methyl(E,Z),
Tebufenozide, Triflumuron
LC—TUV5 Bitertanol, Forchlorfenuron, Imibenconazole, Pentoxazone, Pyraclofos,
Pyraclostrobin, Pyrimethanil, Pyroquilon, Teflubenzuron
LC—UVE Benzoximate, Metamifop, Novaluron, Pencycuron, Pyriproxyfen, Thiabendazole,
Tricyclazole
LC—-UV7 |Etofenprox, Silafluofen, Thiophanate—methyl 3
LC—=FLD1 |Carbofuran, Ethiofencarb, Fenobucarb, Methomyl, Metolcarb, Oxamyl 6
LC—FLDZ2 |Aldicarb, Carbaryl, Isoprocarb, Methiocarb, Propoxur, Thiodicarb 6
E- 245
8 7171%A =4
1) GC =4=x4
T 2 ECD NPD
DB-5(30 m x 025 mm(id), 025 ym) Ex= ©]¢} 553 FFoE s 22T &
Column o1
- Z“l
Inlet Temperature: 250C Temperature: 250 C
e
1 pL split ratio 50 : 1 1 pL splitless
Detect Temperature: 320 C Temperature: 320 C, H2: 3.5 mL/min
eteCtor
Make up(N2): 60 mL/min Air: 120 mL/min, Make up(N2): 5 mL/min
Ov 80 C (Zmin hold) — 10 C /min — 200 CT—-27%T /min — 220 °C(4min hold) —
en
10 C/min — 300 C(4min hold) ¥ Total run time: 40min
2) LC 4=
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Sl 4 = 3 FET
Amisulbrom, Bifenthrin, Bromobutide, Chlorfenapyr, Chlordane, Diclofop—methyl,
GC—ECD1|Endrin, Heptachlor (Heptachlor epoxide3¥3}), Indoxacarb, Lufenuron,|16
Oxyfluorfen, Probenazole, Quinoclamine, Tefluthrin, Triadimefon, Trifluralin
BHC, Butachlor, Dimethenamid, Diniconazole, Dithiopyr, Etridiazole,
GC—ECD2|Fenpropathrin, Flucythrinate, Hexaflumuron, Kresoxim—methyl, Nuarimol,|15
Pendimethalin, Prochloraz, Procymidone, Thiazopyr
Chinomethionat, Chlorothalonil, Cyflufenamid, Dicloran, Ethalfluralin,
GC—ECD3|Fluacrypyrim, Fthalide, Metolchlor, Metribuzin, Permethrin, Propiconazole,|13
Tetradifon, Zoxamide
Alachlor, Bifenox, Chlorfenvinphos, Cyfluthrin, Dieldrin, Difenoconazole,
GC—ECD4|Fluopicolide, Iprodione, Methidathion, Ofurace, Pyribenzoxim,|13
Quintozene (Pentachloroaniline3}), Spirodiclofen
Bromopropylate,  Captan, Chlorfluazuron, DDT, Dichlorfluanid, Dicofol,
GC—ECD5|Fenbuconazole, Fenoxanil, Fenvalerate, Flufenoxuron, Metobromuron,|14
Penconaozle, Pyributicarb, Vinclozolin
Acrinathrin, Aldrin, Chlorobenzilate, Deltamethrin, Fenarimol, Fipronil,
GC—ECD6|Fluquinconazole, Halfenprox, Isoprothiolane, Oxadiazon, Paclobutrazole,|14
Spiromesifen, Thifluzamide, Trifloxystrobin
GC—ECD7 Clofentezine, Cypermethirn, Endosulfan(a,@3,Sulfate ¥3}), Fenamidone, Folpet,8
Cyhalothrin, Tolylfluanid, Tralomethrin
Flutolanil, Imazalil, Methoxychlor, Propanil, Pyridaben, Pyrimidifen, Pyridalyl,
GC—-ECD8 8
Tetraconazole
GC—ECD9|Dichlorvos(DDVP), Hexaconazole, Hexythiazox, Simeconazole 4
GC—NPD Azinphos—methyl, Diphenamid, Ethaboxam, Fenothiocarb, Furathiocarb,
) Iprovalicarb, Metconazole, Molinate, Phosphamidone, Prometryn, Pyrazophos,|16
Pyridaphenthion, Simazine, Tebufenpyrad, Terbutryn, Triadimenol
GC—NPD|Buprofezin, Dimepiperate, Dimethoate, Esprocarb, Etoxazole, Fosthiazate, 11
2 Methabenzthiazuron, Pirimicarb, Simetryn, Tebuconazole, Terbuthylazine
GC—NPD|Cyhalofop—butyl, Cyproconazole, Cyprodinil, Edifenphos, Fenazaquin, Metalaxyl, 10
3 Napropamide, Thiobencarb, Tricyclazole, Triflumizole
GC—NPD|Anilofos, Cadusafos, Disulfoton, Ethoprophos, Iprobenfos, Malathion, Mecarbam, 12
4 Parathion, Prothiofos, Terbufos, Tolclofos—methyl, Triazophos
GC—NPD Carbophenothion, Chlorpyrifos, Chlorpyrifos—methyl, Diphenylamine, EPN,
s Etrimfos, Fenamiphos, Myclobutanil, Phenthoate, Phorate, Pirimiphos—ethyl,|12
Pirimiphos—methyl
GC—NPD|Diazinon, Ethion, Fenitrothion, Fenthion, Isofenphos, Parathion—methyl, 10
6 Phosalone, Piperophos, Profenofos, Tebupirimfos
GC—NPD . ) ) .
7 Chloropropham, Fludioxonil, Flusilazole, Mevinphos 4
Diethofencarb, Dimethomorph, Fenpyroximate, Imidacloprid, Indanofan,
LC-UV1 ]

Mefenacet, Mepanipyrim, Thiacloprid,
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7 & UVD | FLD
LC HPLCH ©]4}, FLDE post-column OPA WH3-7] -3}
C18(150 mm, x 4.6mm, particle size 3 ym) E&= ©|9 F53 FFO=E JES &
Column _
2% 5 e A
Injector  |Injection volume: 10 pL
Detector |Wavelength: 254 nm, 235 nm ‘Excitation : 330 nm, Emission : 446 nm
Time = Acetonitrile Fr<H(mL/min)
0 80 30 1.0
Mobile
40 20 80 1.0
Phase
50 20 80 1.0
55 80 20 1.0
9. 44 B AFEH
D A=A 24
EZ§AL 375 $EER 74 EE JAazrkEadZe) 47 FYste] dojrl AzvhE
7t ¥3 o] Ex WAS Teto] HEdS AAdEh

>
et
ofo
2
lo
N
N
)\
ol
N
o
=
i)
ol
2
e
=

O,
ol
9
o
=
1
2
R=)
K
>,
rl
ofy
2L
S
off
k1
N
o
2
e
s
Ko

(mL)/3E# A & %FH(mL)
10. 71EpAFE)
1) Carbendazim, thiophanate-methyl 2 benomyl #H&EA] HE=A] A
Carbendazim©. 24 A &kl of st}

2) GC ¥ HPLCE o] &3t g SAEAY A 4o w2 A&(9. Folpet, captan, dichlofluanid,

ShiA
ShiA

e ol gl

etridiazole, chlorothalonil, dichlorvos, forchlorfenuron, thiodicarb &)< WF=A] ©ARE FAWHOR
A eraof Fel,
3 BAGA, EAEE] 1F

ol WAste] AHEE o Atk
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10244 H AT EZ)

GAP H|GAP H]
TE | ERENOEED g T e [ w 9 [ 21 | ¥4 | =
Azoxystrobin 0.008 0.017 0.058 0.041 41710 | 12.327
Bifenthrin 0.003 0.154 0.132 0.015 0.010 0.011
Boscalid - - - 0.507 - -
Buprofezin - 1171 0.403 - - -
Clothianidin - - 0.067 - - -
Cyhalothrin - - - 0.049 2.002 0.663
Difenoconazole 0.116 2118 1.141 0.029 0.070 0.052
Dimethomorph - - - 0.422 8.822 2.346
Fenclorim - 0.001 - - - -
&5 | Fludioxonil 0.041 0.008 0.004 0.050 0.120 0.201
s} | Flusilazole - 0009 0001 |- - - )
Lufenuron - - - - 0.011 0.002
Metalaxyl - 0.021 0.047 - - 0.161
Picoxystrobin 0.029 0.004 0.005 - - -
Prochloraz - - - 0.004 0.589 0.277
Procymidone - - - - 0.002 -
Pyraclostrobin - 15140 | 5350 - 1.251 0.463
Pyrimethanil - - - 0.307 4914 1.336
Tebuconazole 0.164 0.863 0221 0.016 0.064 0.035
Thifluzamide 0.006 0.017 0.006 0.002 0.007 0.004
o 334
O ¥ A2 AFTd 7. AF T FAl=dANTY 71 55 AR Fake] Al g
1. 49
FTEAY STh=r WE £371ICP)E ol&sto] siteETe] T55% AEPd, Cde 48k Wl
tate] 7]=gnt
2. 4819
e 5 TusPd, Cd) #4114 A8d & Aok
3. 24717 % 412
31 fr=detEetznt 234 =A W (ICP-OES)
311 TALA ] EoAdAE 7hell Hejh AAE S=A gL, o] 2R E WEHE BAE 3AA g
sh Ao o g3 ol
312, 2FERN S oy AYEA S st 2HEH] WE AVIERYH dFEd s g
4. AoF 2A) Al FeAbE 2ok S 913 4] ARG
41. 3T EAEE S AA de EFAUEAT)S AREStolof s, FE7I7S WAl &
letal xHstds 45 MzE AloF} Hadds St w78 ettt
42 AHEAISE R EA) Aokl Ao, ey, 2AY, 2AA, 0, AR, BI19e e 713
Eigsy
43. b (AE, Aahel AbskAl wakst | o3k A7 Eal Al sl Fofditt
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44. S HF AddlE AYE obd Goggle, Glove, MaskE 2§ % Hoodol| A 2+ 3ok
45. 524 &8l Al Frelvks Bl ofgk Fd5e dkh
46. 3)3t2 9] kel ofgh s Fo i),
47. 7F AL SOPel E38te] AA gt
5. Ng 24 2 24
51 AlEAl= st He vz SIHES oF lem 2 um, Hdd A AR B2 FEA Ao
A By o2 ds] AlA, e e T4 A8d e gue 715 AZEH 500 g 4
L& blenderg o]&3te ZASAY, Z& o]&3to] 5 mm x 5 mm ©]ste] A7|Z A&t
52. = e el wig SRS oF 2 cm Fopdia, WA d& AT B Ao FAE 2y
S5 3] AA gtk 500 ¢ AEE blenders 0] skl ZASAY, ZS o]8ste] 5 mm x 5
mm x 5 mm ©]3}¢] A7|E AET
53. o] & FAES AFoFERPAA A B FAE T TEE AAE AT HA &2 AR HEA
g g
6. ZTEHY XA
6.1. Stock solution and Working solution Z A
25 AT Ao
Stock | 1000 mg/L Pb standard stock solution 7% Iz_iz/;
solution | 1000 mg/L Cd standard stock solution %] 3
[Pb, Cd standard solution (1000 mg/L, 2~5% HNO3)]
1. 70% HNO3< 5% HNO3Co.Z ZA|
2. 1000 mg/Le] #FFEHS 1 mLE #3ta 5% HNO3 10 mLE A &3]
TS BRETHV/V)D(100 mg/L)
3. D& 1 mLg F8tal 5% HNO3Z 10 mLE A% FHE 2Eth. @(10
mg/L)
4 @2 1 mLE FHs 5% HNO3E 10 mLE A3 FHE 3ok O 0
Working mg/L) o
) HNO
solution | 5. @2 05 mL Hstx 5% HNO3Z 10 mLE A3 BHS wEth @05 3
mg/L)
6. @& 1 mLE F3ta 5% HNO3Z 10 mLE AF3] #4ES @&tk (0.1
mg/L)
7. ®& 1 mLE F38lal 5% HNO3ZE 10 mLE A3 34S wFvh ©(0.05
mg/L)
8. ®% 1 mLE F3tal 5% HNO3=Z 10 mLE AE3] 4 23t @(0.01
mg/L)

6.2. Calibration standard solution Z=A|
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ne Lead(mg/L) Cadmium(mg/L) G
ICP-OES ICP-OFES
std 1 0.01 0.01
Calibration std 2 0.05 0.05 5%
std 3 0.10 0.10
standard [ 47y 050 0.50 HNO3
std 5 1.00 1.00

6.3.3. AlEHA

6.4. Microwave =3l

641 g % 24

6.4.1.1. SafeQ in 4

6.412. A4 2 &3

6.4.2. ANEATF

6421 AE 2 2HE AEE 05 g A% AL (&, duEalE & Ffole 1 g~ 3 g& FFS
t})

6.4.3. waf-&d H7b H A

6.4.3.1. vesselsdll & AlSE 38N (HNO3)S 8 mL ~ 14 mLE 7St (Es7 514 &5 4§
o= IS AMH202)E 1 mL T 2 mL #H7bet

64.32. dnlEsE & Aol 7FE I (Hot plate)9lol &21%
Al 453, 100 CollA] 1023 71Este] db]EallE o)

6.44. Microwave digestion systemol] Vessels &2t

6.45. Microwave - % F9]Z =2 798 243t}

6.45.1. Power 1 ~ 2 vessels(300W), 3 ~ 6 vessels (600W), 7 vessels ©]/3(1200W)= A ~ 180 CT7}HA]
A A8 T (9F 302 52M)

A 7k 257 50 CTollA 45+, 85 ol
o 3087 W B,

HCW

6.46. T 45 F 180 CoA 1053+ 74

6.4.7. 37t 5 vesselsS 717] SrellA 30iE1F $Hd3] WA I

648 walE7] W &HS AT &4 HE 8L bk sE7 5%t HES TFEVIA
Zth(d, EFE4Y 4 TS AR A FEF 2E A o] S A 5 Urh)

6.49. &

6.49.1. N2 05¢g ~ 3 g Ax9 EaHE 30 mL volumetric flask =+ 30 go &2 483}

6.4.10. o}

71101 A-E&3 Al

£ 045 pm Syringe filter(PVDF)& ©]-83}o] o 3}3tc},
7.1.102 F3lgk A g

=
77} gt T3 Aejold o] AL A = )

7. 717184

7.1.1. ICP-OES 7]7] %%+ 44

7111, ALAAACP EA AL A7) AFEEA] 25 A= A9slay Axe)
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71.1.2. Argon gas &<l % Argon gas Purging(20% ©]7)
7.1.1.3. Computer ¢ On

7.1.14. Pump sampling tube %

7.1.15. Chiller cooler ON(20 C 2<l)

7.1.1.6. Chiller pump ¢ On

7.1.1.7. Auto sampler On

71.18 ICP iTEVA &3}

71.1.9. Instrument status 243}

7.11.10. 7hvllgt 2%=7F -45 C o]etE "ojd w7hA] 7]
71.1.11. Plasma d¥ On

71112, 717187AGAF 77 103 o) S8R 5 &
72. ICP-OES 717124

721, FAZRAEFE 71719 7]1Fol B A e 24T F 9drh)
7.2.1.1. Analysis Mode : Speed mode

7.2.1.2. Wavelength(nm) : Cd 226.5, 214.4 / Pb 220.3, 2169

7.2.1.3. Plasma view @ Axial

7.2.14. Sample Flush time : 30 seconds

7.2.15. Sample introduction : Nebulizer

7.2.1.6. Flush Pump Rate(rpm) : 45

7.2.1.7. Analysis Pump Rate(rpm) : 45

7.2.1.8. RF Power : 1350 W

7.2.1.9. Nebulizer Flow : 050 L/min

7.2.1.10. Auxiliary Gas @ 0.5 L/min

1%

)

8 717154

8.1. &(Black)A ¥

8.1.1. A87] delli= i Aol ALEH Ak
812 MAE HAAAA FAHS AEE

82. AFA A

82.1. A AR FFENS 3 = o)A Azt HFAS 7
83. 717154 +A

83.1. A2l 7-(Blank)

832 ETEHA(std 1,23)

83.3.
8.34.
8.35.
8.36.
837.
9. 44

91 ¥TEHES w59 Axsto] XA AEE LOD, LOQ 5% 715

>

VI - - |
HUOEN RN

&
N
AL
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92. AL 0mg/L 7 1 mg/L o] F=ellA daAs 0.99980] %
9.3, BYEs v 8%k % RSDge] 001 mg/L ~ 1 mg/Le| F=HeIolA 5%o0]st
94. 38 =

3k 8 T 110% ol A
95. WHPb), AZECAE) BA e #8715 1109 £A474 7125%, Datadl %& 254 olet 3
Az w, 254 ols 4xelol A wey du

10. EXAIHTEEH)

GAP H|GAP
T TEE H] 3L
el =7] | Bg < =7] | By
g 039 | 012 | 008 | 033 | 011 | 004 SRR
TEE
3(2.0)
(mg/kg) o o
A= 016 | 017 | 005 | 008 | 014 | 004 | 7F=E(0.2)

Blass
2. vk A=
21 494 A # AnFE

211 F9Z223(20 mL 2 50 mL)

212 YA

21.3 978 #AEH<l Iy

214 AAAZEIHZ S 9

2.15 CI8 7FEZ A (Bec, 1,000 mg) =& o9} T53 A
2.2 A7

221 DEAHAZnfE Y E

222 ALF-5FFEAZY

223 Ao E

224 2Eete| A A2 3sE 28 (A E 46 mm, Zo] 250 mm, 44 octadecyl silica) T o9 5
sk 7
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HO __l_:lH
i
MO F——
oM

—l'J

e i
2% o r, o

u_;“" i
oM

I-I—

3.1.2 #A|=Ale]= Rgl(ginsenoside Rgl)
FA2] 0 CA2H72014, A @ 801.01, CAS No. © 22427-39-0

OH e
i Py i O 0H
C}—\n O}__}“‘OH
1S M
L

OH C'H ,_L ->_
. ek

HJJ\\, -‘“-..—-'OH
&n

3.1.3 FA|x=Ae]= Rg3(S)(ginsenoside Rg3(S))
242 0 C42H72013, F2H=F - 785,01, CAS No. : 14197-60-5

3.2 kA ok
3.2.1 "g-&(Methanol)
3.2.2 olAlEY E A (Acetonitrile)
3.2.3 #4+Hn-Hexane)
4. ANEHA
41 ZT8A] ZA

411 AHx=Alo]= Rbl, Rgl @ Re3(S)E 27 50 mgX 50 mL H-¥9Z etz Y&
412 2%l 70 % e Hol 9Ad3] Hel T Y fdow AL FEYdow Il

mg/mL).
41370 % vigkE® 443 JAste] xE&dS wEth
4.9 }\]GLC_LOH_/] zxﬂ
421 AR 9 w5 20 A8
4211 A=Al = Rgl, Rbl % Rg3 224 oF 6 mgoll sidate
A el P

421270 % "EE 25 mL& ¥& v 1683 9 & sd8Qow H3irh
4213 4CA 1600 x g= 1023 94Ee] o] FodS 045 pm WES BEHZ of3} A
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dgolow
422 =593
4221 RA Aol Rgl, Rbl % Rg3 $o24 oF 6 mgoll sj@sts A8E Aste] 50 mL
5 Zehaze] Fe,
4222 70 % "e-E  °oF 25 mLE 3] &3A
(045 ym)= o33 A& AfdgH o g
423 Q1A K&k

o

th

A=

4231 A= 3~4 g& AE3] do} T/ 50 mLol 3] &7l
4232 921045 um)é}O% Alggdow s,

¥ }\]Eoﬂ X]Q_}\-]% ] E@P%

~Hexane 100 mL % 70% wgte 100 mLE 7F5te] 3A1%F
b XE FE3TE Fo] gde] FEE wzbA] BAE vy stee SAEFusA Hsto ¢
oAl At EFHetr F5ES SHT 10 mLol &3le & 7045 ym)ste] AlFEdo=

Az YA Fol EgE o] AA gde] o dash 4§

Ale]= Rgl, Rbl ¥ Rg3 o= ¢ 4 mgol afdals

EE ANEE B2 345 1,600 x gollA] 583 94 Ee] st

@ C18 ZtEgA 9] mets 5 mLy 74 10 mLS A%os S3AA SA5A7] 5 A5
(D) 5 mLE FZAIZI

@ FFEZA(@) 25 mLe FTF59F 25% WEe 10 mLE A (Y 2~3 mL)g & vee
4 mLE §Z3t}

@ &N 5 mL FIFEehade] Roqw WeeR g7 483 S Alggdez i

>,
=
b

424 AA BAE

4241 N5 °F 3~4 g& AT FH3a n-Hexane 100 mL % 70% #€He 100 mLE 7}3f
o] 3N 7HEC e FE3)
4242 ZFo] ¢A3 22 w7bA GA g vy steS AT FHote 8 FolA
sl FEES SFF 10 mLol &8 3 o] 2H045 um)ste] Al °—ﬂ£i EiR=
5. w4 2 A
51 71714
1. &AM I2rETYE 2
s EX
FUHF 10 uL
A=7] v 203 nm
4y 2= 30C
ol s’ A Z75, B oMHEHEH
& 1.0 Il’lL/T_'Z'
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32 ol =4
o157 (%)
AN 5
RHE) A S B &9
0 80 20
5 80 20
20 77 23
25 70 30
45 60 40
55 50 50
65 50 50
70 80 20
75 80 20
52 ALt
521 ZA|:=Ate] = Rb1(%+= Rgl, Rb3) 3#&(mg/g) = C x (a x b)/S x 1/1,000
C: AFE&qTe] 718 A=Al =9 5 &= (ng/mL)
a: A& dHmL)
b+ 34
S 1 AlRF7(g)
1/1.000 = &9f 2kt Al
*ATa 24 Ths AAAbe =] tiste] Al RUHYS AAe AuEed o5 9 A=
oj=e theiM = AT A AEHE TPt
No. | ginsenoside | No. | ginsenoside | No. | ginsenoside | No. | ginsenoside
1 Rgl 7 Rg2(s) 13 Rg3(1) 19 Rk3
2 Rbl 8 Rg2(r) 14 Rh2(s) 20 F2
3 Rg3(s) 9 Rh1(s) 15 CK 21 F4
4 Re 10 Rb2 16 Rh4 2 Rgb
5 Rgb 11 Rb3 17 Rk1
6 Rf 12 Rd 18 Rc
6. A =Afe| = A3}
GAP H|GAP
72 ZA| Ao | = H| 17
i S T T [ w (w2 |
A Rgl 429 | 285 | 1544 | 231 | 432 | 686
/1\—}0]1: Re 478 | 518 | 3558 | 256 | 927 | 2220 -
- |Rf 108 | 012 | 019 | 052 | 025 | 020
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Rh1(S) 006 | 014 | 1.02 | 007 | 012 | 053
Rg2(S) 030 | 021 | 078 | 022 | 068 | 071
Rg2(R) 000 | 000 | 000 | 0.00 | 000 | 000
Rbl 488 | 010 | 250 | 257 | 010 | 042
Re 133 | 000 | 000 | 090 | 000 | 0.00
Rb2 108 | 000 | 452 | 088 | 000 | 19
Rb3 016 | 000 | 045 | 011 | 000 | 023
Rd 062 | 031 | 1773 | 037 | 100 | 625
Rg6 000 | 005 | 000 | 000 | 018 | 0.00
(mg/g) | RK3 000 | 002 | 000 | 0.00 | 008 | 0.00
F4 000 | 007 | 000 | 0.00 | 041 | 0.00
Rh4 000 | 003 | 000 | 0.00 | 009 | 000
F2 000 | 055 | 733 | 000 | 1.01 | 558
Rg3(S) 000 | 000 | 000 | 0.00 | 000 | 000
Rg3(R) 000 | 000 | 000 | 0.00 | 000 | 0.00
CK 000 | 000 | 000 | 0.00 | 000 | 000
Rk1 000 | 000 | 000 | 0.00 | 000 | 000
Rg5 000 | 000 | 000 | 0.00 | 000 | 0.00
Rh2(S) 000 | 000 | 000 | 0.00 | 000 | 0.00
A (mg/g) 1858 |963 |8554 |1051 |17.51 |44.94
A F871% L GEB AE AN BFEG 2AY
1. 49
ARe] BAEE “sUE 5O 9B BAWS GC % LCE o847 TR BARAY
o W&
2. 9¢

TH383 NEE 58I acetonitriles ©]-& 3L sodium chloride(NaCl)E F7Fste] &

H3F & 7718 SS FSt] SPE cartridge® “gAste] 714 B A A2rtEIg I 43T
3. &

ZIAAZETIRZ(GC) B A SHAAZrE T ZHPLC) S A3

4. AN oF

Standard pesticides, acetonitrile, sodium chloride, n-hexane, acetone, methylene chloride,

methanol, SPE cartridge(florisil, aminopropyl) &

5. BTG A&

b 8 QA AZIE TG ol g3 FHAAY

6. o] %/\L

g <A

N
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o] F4S E3} acetonitrile2 0.2 pym membrane filter2 33 & ZSuE 10&°)4 7] &
ARg-ghtt
=2 9 AA

0 g(IFF % 77 & A=2%iHE F 1 kg& & EY3le] FFA 20 meshS 543}
= =]
™ g

T

& 7] Y #4)= polyethylene bottleol] % =K

s AZANEY) AF 55 AE FAY 1.5~28 H7F 3 14X o] AA) g
2) Acetonitrile 100 mLE 7}etal o2 7](homogenizer)ell A 5,000 r/min® & 33t v =
Clas g
3) Sodium chloride (20 ~ 30) g& #7}3t & shakerollA 30%7F X8 + 3,000 r/mino= ¥
A 3

4) A5 10 mLE 2719 A EH e &g 47 FHske] w53k
5) GC 5414 A7)
7h €& ANFH == FIEF2T) acetonen-hexane(2:8) THA-E 78t IAFES &

-

(L) SPE cartridge(Florisil, 1 g)°ll n-hexane 5 mL, acetonem-hexane (2:8) 5 mLE A2 0=
FEYT (% olwl &o] A FEF o] cartridgeTol F710 EHA BEE F9))

) 259 £ Y5 AR we= Ry EgAaE of e A2

2} (7he AR A7 FIHR.

1 Acetone : n-hexane (2:8) 6 mLE §Z3t}

B 8ENE 53 acetone 1 mLol Agalste] EA4L7|d @ 7171 £4(GC-ECD,

GC-NPD) &ttt

7hH 5% AFH == R EFT2T0 methylene chlorideE F718te] HRES &8)gith
1) SPE cartridge(amino-propyl, 1 g)°ll methylene chloride 6 mLE g0} &3tk
(% olm &Ho] AAA HFEF 3t cartridgeFol 370 =EHA BEE F9)
o &= TS et AR e P EgsAE offo ARtk
2h) (7hel NEY HFe FUHRIth
7} Methanol:methylene chloride(5:95) 6 mLE &Z3tt.
v &E9E FFSHAL acetonitrile 1 mLell A-E3fsted &ALV Ha 7)7] EA

(LC-UVD, LC-FLD)g}t.

—~
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Acetamiprid, Bendiocarb, Benomyl, Boscalid, Chlorantraniliprole, Chlromafenazide, Flubendiamide,

LC-UV2 _ . 9
Methoxyfenozide, Thiamethoxm
LC—UV3 Benthiavalicarb—isopropyl, Carbendazim, Clothianidin, Cyazofamid, Cymoxanil, Diflubenzuron, Diuron, 10
Flumioxazinn, Mandipropamid, Tiadinil
LC—UV4 Azoxystrobin, Ferimzone, Mepronil, Oxaziclomefon, Pyriminobac—methyl(E,Z), Tebufenozide, p
Triflumuron
LC—UV5 Bitertanol, Forchlorfenuron, Imibenconazole, Pentoxazone, Pyraclofos, Pyraclostrobin, Pyrimethanil, 9
Pyroquilon, Teflubenzuron
LC—-UV6 |[Benzoximate, Metamifop, Novaluron, Pencycuron, Pyriproxyfen, Thiabendazole, Tricyclazole 7
LC—-UV7 |Etofenprox, Silafluofen, Thiophanate—methyl 3
LC—FLD1 |Carbofuran, Ethiofencarb, Fenobucarb, Methomyl, Metolcarb, Oxamyl 6
LC—FLD2 |Aldicarb, Carbaryl, Isoprocarb, Methiocarb, Propoxur, Thiodicarb 6
%= 3 245
8. 717184 =4
1) GC A=A
T i ECD NPD
DB-5(30 m x 025 mm(id), 025 ym) £+ °]¢} F63 FFlE A< 28
Column| .
AT 7)'1
Il Temperature: 250C Temperature: 250 C
et
1 pL split ratio 50 : 1 1 pL splitless
. Temperature: 320 C Temperature: 320 C, H2: 3.5 mL/min
etector
Make up(N2): 60 mL/min Air: 120 mL/min, Make up(N2): 5 mL/min
Ou 80 C(2min hold) — 10 CT/min — 200 C — 2 T/min — 220 C(4min hold) —
en
10 C/min — 300 C(4min hold) 3 Total run time: 40min
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w5 S AR
Amisulbrom, Bifenthrin, Bromobutide, Chlorfenapyr, Chlordane, Diclofop—methyl, Endrin,
GC—ECD1 |Heptachlor(Heptachlor epoxide®3}), Indoxacarb, Lufenuron, Oxyfluorfen, Probenazole, Quinoclamine, 16
Tefluthrin, Triadimefon, Trifluralin
GC—ECD2 BHC, Butachlor, Dimethenamid, Diniconazole, Dithiopyr, Etridiazole, Fenpropathrin, Flucythrinate, 15
Hexaflumuron, Kresoxim—methyl, Nuarimol, Pendimethalin, Prochloraz, Procymidone, Thiazopyr
GC—ECD3 Chinomethionat, Chlorothalonil, Cyflufenamid, Dicloran, Ethalfluralin, Fluacrypyrim, Fthalide, 13
Metolchlor, Metribuzin, Permethrin, Propiconazole, Tetradifon, Zoxamide
GC—ECD4 Alachlor, Bifenox, Chlorfenvinphos, Cyfluthrin, Dieldrin, Difenoconazole, Fluopicolide, Iprodione, 13
Methidathion, Ofurace, Pyribenzoxim, Quintozene(Pentachloroaniline33}), Spirodiclofen
GC—ECD5 Bromopropylate, Captan, Chlorfluazuron, DDT, Dichlorfluanid, Dicofol, Fenbuconazole, Fenoxanil, 14
Fenvalerate, Flufenoxuron, Metobromuron, Penconaozle, Pyributicarb, Vinclozolin
GC—ECD6 Acrinathrin, Aldrin, Chlorobenzilate, Deltamethrin, Fenarimol, Fipronil, Fluquinconazole, Halfenprox, 14
? Isoprothiolane, Oxadiazon, Paclobutrazole, Spiromesifen, Thifluzamide, Trifloxystrobin
GC—ECD7 Clofentezine, Cypermethirn, Endosulfan(a,3,Sulfate ¥3%), Fenamidone, Folpet, Cyhalothrin, 8
Tolylfluanid, Tralomethrin
GC—ECDS8 [Flutolanil, Imazalil, Methoxychlor, Propanil, Pyridaben, Pyrimidifen, Pyridalyl, Tetraconazole 8
GC—=ECD9 |Dichlorvos(DDVP), Hexaconazole, Hexythiazox, Simeconazole 4
Azinphos—methyl, Diphenamid, Ethaboxam, Fenothiocarb, Furathiocarb, Iprovalicarb, Metconazole,
GC—NPD1 |Molinate, Phosphamidone, Prometryn, Pyrazophos, Pyridaphenthion, Simazine, Tebufenpyrad, 16
Terbutryn, Triadimenol
GC—NPD2 Buprofezin, Dimepiperate, Dimethoate, Esprocarb, Etoxazole, Fosthiazate, Methabenzthiazuron, 11
Pirimicarb, Simetryn, Tebuconazole, Terbuthylazine
GC—NPD3 Cyhalofop—butyl, Cyproconazole, Cyprodinil, Edifenphos, Fenazaquin, Metalaxyl, Napropamide, 10
Thiobencarb, Tricyclazole, Triflumizole
GC—NPD4 Anilofos, Cadusafos, Disulfoton, Ethoprophos, Iprobenfos, Malathion, Mecarbam, Parathion, 12
Prothiofos, Terbufos, Tolclofos—methyl, Triazophos
GC—NPD5 Carbophenothion, Chlorpyrifos, Chlorpyrifos—methyl, Diphenylamine, EPN, Etrimfos, Fenamiphos, 12
Myclobutanil, Phenthoate, Phorate, Pirimiphos—ethyl, Pirimiphos—methyl
Diazinon, Ethion, Fenitrothion, Fenthion, Isofenphos, Parathion—methyl, Phosalone, Piperophos,
GC—NPD6 L 10
Profenofos, Tebupirimfos
GC—NPD7 |Chloropropham, Fludioxonil, Flusilazole, Mevinphos 4
LC—UV1 Diethofencarb, Dimethomorph, Fenpyroximate, Imidacloprid, Indanofan, Mefenacet, Mepanipyrim, 8
Thiacloprid,
RN UVD | FLD
ey =
LC HPLCH ©], FLD+ post-column OPA ®Hg-7] 52
C18(150 mm, x 4.6mm, particle size 3 pm) E& ©|9} F5% TTOE &S &
Column .
ﬂ%} T M= 7/'4\
Injector | Injection volume: 10 pL
Detector | Wavelength: 254 nm, 235 nm ‘ Excitation : 330 nm, Emission : 446 nm
Time = Acetonitrile Fr<+(mL/min)
0 80 30 1.0
Mobile
40 20 80 1.0
Phase
50 20 80 1.0
55 80 20 1.0
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AEEde] 7171548 1) AZdel tidste off 2ol we} A& F FReEske A=tk
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)
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off
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~

!
a
N
ofo
=2

&

E

~

>~

F5(g) x 7171 4841
(/23 A 2 2L
10. 7TERAM
1) Carbendazim, thiophanate-methyl ¥ benomyl ZHEA HIEA] @R EAHE o] &3k

Carbendazim 0.2 4] A &3] oF st}

2) GC % HPLCE o]§3 AR EAEAY 4 5480 w& AE(d. Folpet, captan,

dichlofluanid, etridiazole, chlorothalonil, dichlorvos, forchlorfenuron, thiodicarb &)< ¥

. V—

A BRE BAYoR ol Bk

FEAT Bz $E LPNCP)E o) §3tel FABFY FI& HREL C)T BAHE
el thatel 7)edt
2. 2§89

A Z F22Pd, Cd) B0 A48 5 Qo
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3. 247171 4 9¢

31 FFEAgEgznt 23335 A (ICP-OES)

311 FALAN FAAE A8 A7 A S=A ey, o]2RE FEEE BAME B
BN A 880 o]-gsh= WhHolth

312, 29 EPMAES] O EZRE HPENE st 2HEHY WE AVIERY AFEAS
gt

4. NeF 2=A A FoAARE B e fl9 =4 AR

41. AP XS JTFL vXA Ge=
=

4.2. AFEAoF

43. (&AL, Ah ol SRl Aikstarde o7t AR Bl Al 3Pl ot

44. 4+ HF Aole AFE, FH Goggle, Glove, MaskE 28 3 Hoodoll Al 24 gtct.

45. 24 el Al a7k W=l o3 FUFY .

46. 3|3tEe] =7k e of3k s Tl gt

47. 7t A@AA-L SOPel F3he] ATt

5. AlE 2A 2 2

51. ARl Bt e vz siide 94: 1 em e, H2" S AAZH 22 EA
3] Ao} H2E R 55 &3] A7, BT oo AR WHor Fde =71 A
Agth 500 g HEE blenders o|&3t ZAstAY, Z-< ©]-&-3t
o] A71= AEH

_&
an
=
X
ot
=
o
ol

52. d= ““Elsﬂr HIE SIRES 9F 2 om Zgda, HEE oS AASH EE N 737
H 2y 5o &8 AA doh 500 g AEE blender%.— o]-§std xASAY, ZE o&
3t 5 mm x 5 mm x 5 mm ©|ste] A= x}#r)r

5.3. Ol Q] FAHES A FFERAA A LT FAE T TEES AAE AT A & A

T S HEAE Fagi.

6. TFEF A

6.1. Stock solution and Working solution ZA|
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=5 ZA| H] 21

Stock | 1000 mg/L Pb standard stock solution 7% iﬁ C/(;
solution | 1000 mg/L Cd standard stock solution 79 ;

[Pb, Cd standard solution (1000 mg/L, 2~5% HNO3)]

1. 70% HNO3-& 5% HNO3OS.2 =4

2. 1000 mg/Le FFEHE 1 mLE 38k 5% HNO3 10 mLE B3]
F4de BETHV/V)D(100 mg/L)

Working | 3. 1€ 1 mL:& #3}k 5% HNCBE 10 mL2 23] BAS 2Tk @10 mg/l) }151:?0
solution S G(1 mg/L) 3

3

4. @51 mLE F3kal 5% HNOBZ 10 mLE AH¥3] 1<
5. @% 05 mL 312 5% HNOBZ 10 mLE &3] #A41ES gtk @05 me/L)
6. @2 1 mLE F3lal 5% HNOBE 10 mLE Aes| ®A1e gk

7. @& 1 mLE F3lal 5% HNOBZ 10 mLE 8] A4S

8. ©& 1 mLE F3laL 5% HNOBE 10 mLE A35]) FAS 20} @001 mg/L)

6.2. Calibration standard solution FA|

Be Lead(mg/L) Cadmium(mg/L) G
ICP-OFES ICP-OFES
std 1 0.01 0.01
Calibration std 2 0.05 0.05 5%
std 3 0.10 0.10
standard 47y 0,50 050 HNO3
std 5 1.00 1.00
6.3. =5 ZA A F AF
631 BFEZY A FoE= AR ARl A ZAsteoF S

632 HF AAY A8 AL F 2Hemrl 5% old ZFEAL 4t FER 5%7F FAEEE
ZA gt

6.3.3. A EXA e

6.4. Microwave -3

641 A4 H =4

6.4.1.1. SafeQ in H4

6412 Ald 2 4

642 ANEAHF
6421. A H ZHE AEE 05 g AE Atk (&, AHIEsE & A9ele1g~3 g=
=

64.3. &8 H7F B A
6.43.1. vesselsoll s ASE ENEAHNO3)S 8 mL ~ 14 mLE H7Isoh(&3l7F A &
= A$oe 3 H202)E 1 mL ~ 2 mL 3H7Fgh
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6432 NS T H9ol= 7FATHHot plate)slol LET 7FAT 257} 50 ColA] 453,

85 CollA 458, 100 CollA 1023t 7FEst dnlEall S shar of 303+ W qich

6.44. Microwave digestion system®l] Vessels 72}
6.45. Microwave &< 3 W Z2 IS AA7ITH
6.45.1. Power 1 ~ 2 vessels(300W), 3 ~ 6 vessels (600W), 7 vessels ©]’(1200W)< 42 ~ 180

6.4.6.
6.4.7.
6.4.8.

6.4.9.

T7HA A A8 5= (¢F 303 5%
< 95 F 180 TollAl 1083t A
A7F GEH vessels= 7]7] QHlA 3083 3] WA RIT
1871 W &d& 2277 &4 HAE BE&3 dibsrd 57} 5%7F HES 714
oA FEITh(d, EFEEY 4 TR AR 4F BRI 2E ASE o] S A
o
2

g & gleh)
&

N o
Q1

ol i

6491. N2 05 g ~ 3 g A E&%L 30 mL volumetric flask == 30 g2 483},
6.4.10. o3}

7.1.10.1 AL3H
7.1.10.2 Ea)3k

£ 045 pm Syringe filter(PVDF)= ©]-83}o o
7} Hal T AdHold o] S AFE & Uth

7. 71784

7.1.1.

ICP-OES 7]7] %22} 4=A]

7111 ALAAA(ICP EA Hde A7IZ AHEsHA] ¢b& A5 At Ass)
71.1.2. Argon gas %1 ¥ Argon gas Purging(20% ©]d)
7.1.1.3. Computer F¥ On

7.1.14. Pump sampling tube 72t

7.1.1.5. Chiller cooler ON(20 T &<l)

7.1.1.6. Chiller pump ¥ On

71.1.7. Auto sampler On

7.1.18. ICP {TEVA &43}

7.1.19. Instrument status 33}

7.11.10. ZHEl 2%7F -45 C o]stZ Hold wi7bA] 7]
7.1.1.11. Plasma ¥ On

71.1.12. 717184 3AF 75 108 ©)4

o

HEW 5 &24)

7.2. ICP-OES 7171=7

7.2.1.

THZEA(EAT 71719 715l 5tA HEE] =4S 7 At

72.1.1. Analysis Mode : Speed mode
7.2.1.2. Wavelength(nm) : Cd 226.5, 2144 / Pb 220.3, 216.9
72.1.3. Plasma view : Axial
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72.1.4. Sample Flush time : 30 seconds
7.21.5. Sample introduction : Nebulizer
7.21.6. Flush Pump Rate(rpm) : 45
72.1.7. Analysis Pump Rate(rpm) : 45
7.21.8. RF Power : 1350 W

7.2.1.9. Nebulizer Flow : 0.50 L/min
7.2.1.10. Auxiliary Gas : 0.5 L/min

8. 71714

8.1. &(Black)Al &

8.1.1. ¥4317] el a4 Aol AP%E Alefo 2 FAFE sfof gt
812 HAE HAAA FAPL AEE 7ML T ve} U5

82. A& 24

821 A RS EFEAS 3 FF o) Axdte HAgHE AT
83. 717157 <A

8.3.1. - g]7"(Blank)

83.2. Jzué(std 1,2,3)

83.3. )

8.34.
835.
8.3.6.
83.7.

—~
—
(L

14
—_
O

t:m >
AN B AN tﬂl

>

=5

107H A2 SR ZFEEde 1H FAUI:

z

48

9.2. 2442 0 mg/L ~ 1 mg/L 2 %Eoﬂfﬂ ’B]'-“:]'ﬂ]‘r 0.999801’%

93. AUEE= o

94. 34& SAHFE 85 ~ 110% oY A

95. H(Pb), 7F=E(CA)S] B4 e #8712 1/109 FA7HA 7125}E, Datad] #HS &%
A olst 3AYZIA R BH, &y o3} 47t oA w7 Ft

1. AEEEe 2ok
= AREE 5%‘%# B QAo S ARG 223 F o
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213 o3& HEHl Y

214 A GZuETHZT L FeHE

215 C18 7FEEA|(6cc, 1,000 mg) & ©]9} 53 4
7] B 761"3]

221 &N I 2 npE T E

222 AR EHA=HET

223 APl

224 SEHAAESS (A E 46 mm, 2] 250 mm, THA| octadecyl silica) E&

1
3.1.1 ZAH=Ae] = Rbl(ginsenoside Rbl)
AL C54H92023, A @ 1,109.29, CAS No. : 41753-43-9

HC DH

M= F—
; C

CIH, des

I y ?Il
S f

’ s

HO ™ D
|I|l|-|

3.1.2 XA =Afo] = Rgl(ginsenoside Rgl)
A 0 C42H72014, 44 @ 801.01, CAS No. : 22427-39-0

HO al]
HO — 4|:|__‘,':"--" OH
l_;)—»r_'n — TN
oH, - ne” .
OoH OH A :;‘"" e
HO,,, A ol ] _JH P
WeUL
|1'r"__>£ Htt; o
gy

3.1.3 ZAHAto] = Re3(S)(ginsenoside Rg3(S))
A - C42H72013, A ¢ 785.01, CAS No. : 14197-60-5
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S

_ QH OH
ok i gl
Hc-"[:;r v’l %j )
,E A oH
An
32 AHbAJSF
3.21 Hlg&(Methanol)
3.22 oMM EYEH Acetonitrile)
3.2.3 ¥4Hn-Hexane)
4. NEHA
41 FFgH o] ZA
411 FA|=A]= Rb1, Rgl % Rg3(9)E 44
412 2% 70 % M-S ol &3] =AU &
H1 mg/mL).
413 70 % vEreE AAH3] M5l BFELALS ©

42 N@&de =4

421 BEAE 2 FE

RN

2ol Ag

oH

50 mg? 50 mL §¥|Zelao] Wi,
=9 ) Q.mloi ;(4.9_ ].oq Iz

Fddoz 3

s

4211 AAxARO]= Rel, Rbl 2 Re3 o224 oF 6 mgol dFste ASE F 3}
50 mL YA 33

4212 70 % WEHE 25 mLE ¥ o 1587 JY & FY8Aos gt
4213 4TlA 1,600 x g2 1023t A& at] F5AS 045 tm WEHQ FE|=

oA} AL o Fr.

422
4.

=Y
221 FAARI= Rgl, Rbl
50 mL 3] Zg}xHo]
4222 70 % wEke
423 A ESAF
4231 NE 3~4 ¢g&
4232 93045 pum)3te] Al
% AR AgAEH] x3H
AN
3/\17&

3~4 g& ¥

< 19

¢k 25 mLE 933 &
ol HE(045 im)Z 73 AL A

43| o}
oo gk

5 Rg3 FoEAM oF 6 mgoll sidet= NEE

Skiies

Chy
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=Zz2
o IT T

23]

7 B g

10 mLol] &
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D FAEAR)E Rel, Rbl 2 Re3 ToZ oF 4 mgol dFsle ARE AU & &
20 mL7} H=F AEE B2 343l 1,600 x gollA 583 dAEe gt
@ C18 7FEZA vgE 5 mL¥ TR 10 mLe dEo=2 FHAA BASAR
T 45N @) 5 mLE FHAZITH
® 7}2?4%](@)01] 25 mLA ZFr9t 25% Mg 10 mLE AH(EDF 2~3 mD)T ¥
@ =25 mL TJJ a}*ﬂoﬂ Bou WgeER A/ FEY AL ANFEY
o= 3t}
424 AN EAF
4241 M= °F 3~4 g& wYoFol F3laL n-Hexane 100 mL % 70% ™I¥-& 100 mL
£ 7kste] 3AMERE X FE3T
4242 Zo] &8 22 W7A AAF v seS A STT0 Fsto 5
oAA Febs=stal e SHT 10 mLol &8i%k 5 24045 )0}04 Alfﬁ
g0z 3}
5. &4 B AR
5.1 717)184
F 1. 1&YHI2nETYZ =4
&= =21
FUF 10 pL.
d=7] 203 nm
e 2= 30C
ol A: 75, B: SHEYUYEL
45 1.0 mL/ &
®2 o8 =4
O] 5 (%)
HIAHE) A 89 B &9
0 80 20
5 80 20
20 77 23
25 70 30
45 60 40
55 50 50
65 50 50
70 80 20
75 80 20
5.2 A4k

521 HAHEAF]E Rb1(EE Rgl, Rb3) & (mg/g)
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C:
a
b :
S:

>~

A

l:ﬂl B e

> o

oo

2
&)
ol
g

1
X
&

=]

1/1.000 : T g4 Al

A=A 29 F 5 (ug/mL)

ATE B Tbs AAmAlEd tete] AA BUHPS WA 4EFH 55 9
QA APl 2o tieiM= A7a A Aldie Stk

No. | ginsenoside | No. | ginsenoside | No. | ginsenoside | No. | ginsenoside

1 Rgl 7 Rg2(s) 13 Rg3(r) 19 Rk3

2 Rbl 8 Rg2(r) 14 Rh2(s) 20 F2

3 Rg3(s) 9 Rhi(s) 15 CK 21 F4

4 Re 10 Rb2 16 Rh4 22 Rgb

5 Rgb 11 Rb3 17 Rk1

6 Rf 12 Rd 18 Re
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2 ATFAIG 29

0 1A Aol JUd GAP AYE A SHiort o IR GAP A R HGAPUY
RAsALo )8 AA) 2,

A TE52 B 71EA ojlle Adstdion, AAwAtol =R o7k QISNE. AN iE
&
=

1=}
oF 22 AAH L2 HGAPRIA s GAPQlAel o ¢ Aoz &<l

o]F GAPRIAHS ol&ate] AF TAUE T34, Wxddl, Awmale|=s BAs o hdAd R
TS, 7=, 8 A L GAPYS A4 4, £7], AHD)AAE TIEA olEtE AEE o
[e]

A=Al = %*‘0 A(941mg/g), AH4.26mg/g),E71(226mg/g) To= A=Al =7 HE H o,

tl
QAR oje} 9, B8 BEF AF Aol s T Ao dud

=3] 24+e] 99A Rgl, Re, Re, Rd7} 24k 27150k 3u) ~ 79 Zo] A& %

O Q¥ JA:Ato| =5 F883] £4A|4 3ol AlF A3 doly AL 3+
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