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A B A < YRbAES Bulk AlFoR fEEHI low, AREHE Qe
BHLE HEste] b FRO AR A8elm o, oju A BRe 44 o
W, AYs, S3AE SOl AHEEHI 9.
FAOLFTREA
A F AR
Nutra-Life Ethixal Nutrients
RS Cenovis Nature’s Own (Vitaco Health Professional GNC
(NZ) Ltd) Natural Medicines
Guarana 2000 & . Korean Ginseng Ginseng 5 Asian White
A 2k F . Korean Ginseng i . i
Ginseng 500mg 2500 Exhaustion Relief Ginseng Root
A z=7F zF < ST F v =
- - | BT ]
A F A amm.ul A=l ey
TR H
= — | £ .l @ AL
> - — SFPLIAENTS
2= GNC SOLGAR Zenith Nurition Healthkart Bulk Supplements
Ginseng Gold . Ginseng for more Ginseng American Ginseng
. . Korean Ginseng .
AIAFH American Whtie energy and less Extract&Ginkgo Extract Powder
. Root Extract .
Ginseng stress Biloba (Bulk)
AZ= e = o= J= =
A F AR
By oregon’s wild Ecuadorian
harvest Rainforest, LLC
A ALA) American Ginseng | American Ginseng
rt PWD Powder (bulk)
A z=7F s u| =
(A BTSN EREEA
a9 112 89 A FAETAE.

S (AR 2AE FEE SEAPI DHAFFE FEDAE ASHoR SR
HEW, ool 53 22 M2 AFS ZHHstal et AFol SAIHL o +&
Ho] Ttk 53] sig=TlM = I oly AT, 1Ak &2 A7te] Qlit =A
Fol FHEFL UHOE Q1B BI Qom dalolAo} Ay AR AP, AT We 7
A3l Mt Af7E AZIEA A%l L 1A AAE B AHASET} io}xl— Zﬁl%
Bl &R gl A A, @AM BiEL s QA B SAF AT oF 40% A
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Capsul (i)
sugar, solid glucose syrup, solid

non-hydrogenated cocoa oil(sodium

caseinate, milk proteins), emulsifier
E471, anti-caking agent E551, stabiliser

E331iii and E§4011 colorant E160a,
instant coffee powder(11.5 %), ginseng
extract (panax quinquefolius) powder
(less than 1 %), aromas. gluten-free

product (REG CE 824/2014)

Ginseng coffee, 10 capsules,
LavazzaAModoMio®*-compatibl

e (Italy)

@ AR

, &RskA b T
Eol(22)

Sugar, glucose syrup, coffee powder
11%, non-hydrogenated coconut fats,
milk, proteins, mono- and diglycerides
of fatty acids, dipotassic phosphate,
ginseng powder 0.1%.

Gluten free.

GINSEG LU

-
713 Ginseng Coffee, West end
(Italia)

Instant Coffee, Mellow, Cream Sugar,
FDA GMP Premium 2 years Moca
Extract (55%), Tongkat Ali Extract

(5%), Ginseng Extract (0.196%)

Xpower coffee FOR
MEN (Longreen Corp.)

Amp Energy Orlgmal contains taurine,
B-vitamins, uarana, ginseng and
maltodextrin. 8.4 fluid ounces of Amp
contains 74 milligrams of caffeine.

Amp energy

Acidity regulator (Citric acid, Natrium
citrate%l Antioxidants (Ascorbic acid),
Arginine, Aromas (Theobromine), B
Vitamins, Caffeine, Carbonated water,
Food coloring (E163, E150d), Ginseng,
Guarana, altodextrin, Preservative
(E202), Sugar, Taurine, Water

Burn

n =
ot T
(S

carbonated water, sucrose, glucose,
citric acid, natural flavors, taurine,
sodium citrate, color added, panax
ginseng root extract, L-carnitine,
caffeine, sorbic acid, benzoic acid,
niacinamide, sodium chloride, Glycine
max glucuronolactone, inositol, guarana
seed extract, pyridoxine hydrochloride,
sucralose, rlbo avin, maltodextrin, and
cyanocobalamin.

Damiana Extract - 40 mg, Horny Goat
Weed Extract (also known as an
Epimedium plant) - 30 mg, Ginseng
Extract - 25 mg, Yohimbe Extract - 25
mg, Taurine - 600 mg

Liquid X

I9 113 39 i34 &4 &8 AE
- ZA 7hEetdE AESES B 01~1.0%2 JAAEES At JAAom 292 red
[e]
o

ginseng 73 9] 7% F=<QU4-E& 3L Ginsenosides Rgl + Rbl + Rb3: 6.0 mg/gell
ok e AL AR+
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e—— GINSENG COFFEE BEMEFITS Description

HOREAN GINSENG IN GINSENG COFFEE
Benefits of Ginseng Coffee
SHARPENS the mind and msmory while
inrrﬂ.‘l:iﬁp_' Concentration, v Ant-fahgue & mpeove Body resibenoe

IMPROVES vision and hearing by accelerating * Regulate endocrine and metababe system
wisual and auditory r DF5Es,
Ty resp & Regulare endocrine gnd metabalsm
STRENGTHENS tha immune system by enhanc

i ¢ = Bdaintain proper heart tunctan
the natural resistance and recuperative power T pTune !

the body. = Promotes selif healng
LOWERS blaad pressure. s Prgyents vwal infechon of fhe lver
IMPROVES stamina, |awers heart rate durkng = Roduces Unc Acd

pEprcise to increass asrobic activity in the bod

Goad For Kidney Problems

HELPS prevent impotence by improveng libido
saxual vigor.

Stimulate your hone marmaw 19 poduce new biood cells

Goad For skin nourishment, =4

PREVEMNTS cancer by boosting anti-oxidants

a9 114, 39 AAAT #E A=
(ZA: http:/ /www.edmarker.com/coffee.html,

http:/ /bfsuma.wellwealthpro.com/immune-coffee-beverage/)

- =29 qUALEY A AaS 25 mg ~ 142 mg EFF T Yo Uutr AAsE=
711, sugar, taurineﬂ]- 3 guarana extract, HIEFR] B complex, A7tE5% AAF=
Eo] o] Btz o7 ujgtso] AL

- Z1EF M AT, ALd L HE L¥FoA duA 58, 2X= 58 T8 9 A

7ol

S7HEAL ey FAAARE T uEre] Tl d'e] A B &S o] I A

279 fEg 2 o= 0] Baxo] XW(Clauson KA, 2008, Nowak D. 2016, Rodriquez
R 2014, Reissig CJ. 2009) A& QAFANAY] FTaH HAEE RiuHo AL Us
(Lesniewiez A. 2015), Ibrahim NK. 2014&= 934 <14 2 1749 B34 tistd AFY
o7t RauEa e A8
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s=9s =5 =358
~ . %;{ g_}\l-.g ai g] ol Zj}_ 31}7(—1&
US20120045428A1 | W& Q14 3% B mi 2o 2z o b 0T
EE VMR UE
ZIAA das F3 vaE 32719 A4t Z1AA B 9 n3E Abe]
WO2006031026A1 o= - o
ETS Azxs= U A =
20 29 B 3 202 Eedowm
%Z3t= Ax] 9 TA & F AR A3
S X 5 Fd fE g oo B 2 QA Aol = Feo] ZoiE L&
WO2017119565A1 | &+ SHiststr] 91k Astshs 2 5 sanu Bade] A%
e pAE BT BR R ER B R R | o0 oo A
Ao Az P
US20040005369A1 | 14 59 A&sr & mEde] Xz ¥y Qe Ayged wEdg Xty f&

CN102613555A vhh £ g QA 245

A WEE E3HEh

CN102132715A M AAE gk AL A P A FA

Qe AT, A4, 92, Wold a0 521

2} BEF F 79 AZT.

CN102793733A

T e A 2E A9 AA 8 A=z

%Zéil =

a2, 1

_o_‘g_o}l Z

AA=x sl3, A4

y o

EP:LH"AHIOPHIE° gol 4 +

CN101816360A Ak A oF mabx)

A MERAE AT TEAA= F B48o
#3353, ganoderma lucidum, maltodextrin-g
EAH o s E3

O 7|le-d s

- A3 2xolA

1% CO2E AHE-st
dioxide (SCCO2) A= Atz o=

< A3lE 4 = (Biotechnol Biomed. 102(2):569-76).

- Ginsenoside Rgl, ginsenoside Re, and coptisine©]
(SAMPS)

Senescence-Accelerated  Mice

Prone-8

2R

2l

T

Hyperphosphorylatione JA|g o 24 d=slo|m o] galo] =
(Evid Based Complement Alternat Med. 2017;2017:5934254.
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H2 3 dysd Us 2 210

A1 A AZE Fe AT Ao A=

1.
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O

}d%7] 24 099 44

a7 s

FAL FE7170] 271E olUZE ¢ Fon, A I FF 2 9 F£F Wl o
A FE RA 2 Aoke] wE V& AFAME TtAAS TFMAP)E B8] {57
gho] Aol yhsdithal SFAAINE, 7] A wE A Fo £ ojg H ol Q3% 3
H3lE th =35 a9 Kol gon, ZEZH FEI AAL o]FojxA &1 ¢
o

A% 71 T WSt Y FE ¥WEeE FE UWE 54w o3 2 39 vAdE
of o3k zZhgol 7IlstH, o] & sjAsty] st AF A A A AP e A&l
279 7€ F4 AT A 4 dstE 3T B oolye, dutdoR HA
+ WAoly 24 HA Y TEET AFHOE ALY F F. olF BHdtr] 9t =
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g AH &8 W AV AS
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Batch-type Continuous-type
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B ATNME B WA o5 L AR 2AE Agdtel A F Fae 9¥% 27

Ha s s =

O & A7l HLF7] A= target 55 FAAZ el FAZ Fie Assle
o, olw WA F7] B UF SE 5= 150~300C WA= FLsA 29

O #HE F7] A9 AyLEE 183t AHE AL 1~380=2 V|t Ay 2oz A

@ #HAZ7] A2 e 948 ? 227 W

O 913 ZWolA 150°C Hel ZANAE 382 A2l AT FU wWe] I WAHA g
ML 200°C M eEAAE 3 HeTolA YN akel el @t wRRE AT
1)

O Azl £E7k FF) mE EA 93 @o] Asl WASRGOM, 53 250°C o) FA

g

@37t #F =Holon, 3% A FoAs e A
© 1% AP TolA Hele] &slrp AAIEAL, A

O B A oA &3} dAe dRgoA AZd v

N
ry
1o
!
ot
rr
=
o
ol
Y
§2
oo

E 111, F4E3F7] Ag =

150C




o T of o

ﬂuum.,_,mu <R

_— (q\]

_xﬁi T RS

S = M Vg |3 | 8

gl g 2 B S

Bry 4= AEEA

ﬂ,_mwlﬁ %W ) ’ ”

Eﬁ N_.u ELI i

%ﬁ_# o mw

o N .

% % ) T ||%| T

152 i RiRgja)

ol w X i oM | 9 al

ﬂmﬂw% amT <A

Ly w28

%ﬂni W_ .@m

ﬁuﬁlm«m HT_ CO_U oﬂnﬂ

¥ o i w |2 || ®
——

I TS LA AT
S ST D L
) o K
T Ty
T o W om

T %o W
o = ~ Co_u op | B
s % Q% 5| v
N
o oR B |5 | | o
289 ) B | B |9
N of
Emmnu =
o
) 2
il o
i W X by
2 2 2 > = o bl g|% %%
= 2 3 0 3 B x X
ER ! B K
O

A2 YA REdF7 A

2.

Mol 88

A3 =A9)

7},



O olF FHsty] fste] B ATNAE (1) 3029 FIF7] A AN 7 L=EE YA
At (2) 300°Ce] 25 =ANA F 14X Ael AE HIZ/E AAT F A D
g 2H5Ee

O 7 Hu F4e FA FEF AAE AAFPOH, o8 JFoR FIFI] 2US H4E3

O #EZF7] AgstA &L xT9 FH5E o 25 Log &5
2 9N At A9 150-200°Co A= FEZ7] ol 93
A 250°C oA eE 59 F7td wE 4+ BV #FHA
oJste] H|AEo] &3] AlEEE AHE do.

O ®HA 350°C A g 42 zHEe] B olye} siaFo 714 &3t dAst= A7 @
sty Fake] A 2O FE vl SR gL Zlow HAukE.

25 25 i

Bacteria(log)
Bacteria(log)

[ in

m B H i

150°C 200°C 250°C 300°C 350°C

Control 10s 20s 50s 60s
Temperature (°C) 300°C - e (s)

¥ 122 #2437 AP LEE) R A AR B Fae) A2 53

O 300°C Z=7oA At W& A EFNA= A 7k mE A a3y AN
o, A g 30-40Z0AE Thad A Eo] JEEHJAR, 203 o]/Fe] Aol o) tF-Eo v
AEo] AEFEE §3E AL,

O 30-40xNA Fd57F TEE AL B AFoA wjx]4] ZAHE &83la Jom, o] w
2 AYE 3 Av) AuFAANA L] 25 W3l B 7Y% Ay & o 7|AS A
o7 BAae,

o FE3F7] A F44e ARV 2 Es)

O 718 A3 A+E 53 4 *—;r#‘) A3 Bd =7 Ay 2Ho 2= 250°C 2 300°C7F A
X*HML e A 15%9 302 & vl #4% d2FHEF7E AEsHA X8 X
33k F 579 A =21& 4 }04 B A= 5L AF QS FYstd A& A



A8}

O #EF7] A7 42 22 29& WA st A g 2AHS NFEA7V
(HZ-260T, Hanoto)ollA] vacuum 1%, sealing 2.5%, sealing temperature high® =73
EFL olgetd 54 4= vrIO}Oﬂ 717y A vl 74 E @ OIFeE S

of % 31HS TARE AT F F 0N AR BHY
O olF Fire 2°C WLl AFHAA 27 FAZ F oMY FAL WAL oW B A

e S

- oW WEE: AVOT Holk F4e AR F)Fe| wet B}

E 113 49 3358 Ax

Phenomenon Observation Evaluvation

= There is no softened part on the main body of fresh ginseng when it is touched with fingers.
* Any foam on the surface of fresh ginseng or turbid liquid is not observed inside the soft film bag with naked Good

. eyces.
Softening - - - — -
* There is any softened part on the main body of fresh ginseng when it is touched with fingers.
* White or yellow-brown turbid liquid is observed in the soft film bag with naked eyes. Bad
* Any foam on the surface of fresh ginseng is observed inside the soft film bag with naked eyes.
Sooil = Any spoilage on the fresh ginseng is not observed with naked cves. Good
ilage
potiag * Any spoilage is observed on the rhizome, main body or lateral roots of fresh ginseng with naked eyes. Bad
* The color of fresh ginseng is maintained in pale yellow. Good
Color-change - -
» The color of the surface of fresh ginseng is changed from pale vellow to yellow or yellow-brown. Bad

o TEHHEE: AL A A FAS} ALV A T FAR AN
e MT =4. F4ke AME & Color reader(CR-300, Konica-Minolta sensing Co., Tokyo,
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Procedure Procedure

39 11-3-2 AT 133 AT 2()e AsEE vl

AAZ MD B2 FAHS AAAA 12417 B2 233 Ay, G342 2 g7} o] Fo
R A ke AP T 1A E 154%9] 5SS B, YT 204 211%E A =&
B8-S B o= AR AAHe WA o3 AyzE BEAE.

£ I11-3-1. MD A ge] o €483 AF3& vn

5 A2 71 AT 2
AT . -
o =T MDA 2] o =T MDA 2] 7
ETE(%) - 15.4 - 21.1
A= tinl AshE(%) 94.7 89.3 90.0 77.4
AzxF vl AF3hE(%) 312.6 288.3 288.1 236.8
4 A2 5 AYT 13 29 TFL 7ok LT W, Astel 9% TF SV A
g 7ol mlal oA Bk dAsHA BAF ol 7|E Bustes Antd AdE £449.
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O M= Aol &89 A E5S 1/42 AFsH(TF: o 1.2 g¥=) = 30 mLol|l ¥of A
A3 FoF T AFTdstn A7 49o] Alssl #dsHIME IBF

O

2 3/4 AN S+ texture analyzer(CT3, Brookfield Engineering Labs Inc., USA)< A&}
Z 4. AEY B2 Blocks ©]&3td 20x17x15 mmeo|™ A% probes
TA-CKA©] 1L test target value 10 mm, trigger load 1 N, test speed 1.0 mm/s%
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v gk 1 B ghH] 2 wi k] 3 Hi gk 4
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Al &) 2~ (A7) - - 12 g 5¢g
A7 25 (D) - 4 g - -
s 7HE 5¢g 25 g 25 g 1
FEAHATF - 15 ¢g 15 ¢ -
ChA| m}7H 5¢g 03 g 03 g 05 g
e 70 g 4g 4g
4 % - 105 g 105 g -
o I 10 g 5¢g 5¢g 2 g
o &t 10 g 5¢g 5¢g 2 g
= 10 g 5¢g 5¢ 1lg
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14.3% (n=9)

EtAb - 36.5% 2% 3% 11% 6% 5% 3% 27% 20% 14%
I+t 6.56

Top Boxes
58.7% (n=37)

Tt -63.5% Bottorn Boxes

15.9% (n=10) _ 254% (h=16)
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Hot-air roasting
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¥ ¥
Grinding Extraction
FD Concentration
l |
¥ ¥
o e D SD
| |
@ ¥ ¥ ¥ v
BoEsRY | EdEmY EYEEY | | BEdsFY
NEER I | MAERR I g8 1 -

@ ® ®
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a9 1141, &4 FR1EL A=EH NE=.



E 114-1. 4 3L A=Yd

AHE AH] T ol& A ZHH
Hot-air roasting — & — I
O 4 JH8T (FD) — binder: &4, seed: A5
T o F4 HPRY
Hot-air roasting — & — &% —
== 78 2 ; L FA e
A7 e peuw THED) o binder: 4 FA256
(Fluidized bed Brix%), seed: Y4434 HEU~EY
dryer, FD) — FTAEZ YRt
Hot-air roasting — & — &% —
S A= =0}
3 Tawzd sgpny 0D 7 Dinder S5
Brix%), seed: Hd43l4 #EU2EY
— §_}\Ll-:7~c_>1] J,]_a]tlu I
Hot-air roasting —» & — &% —
@ Fissd 24 2AZGSD) — EAEEA(12
izl Brix%) — F4E5 22 |
(Spray dryer, Hot-air roasting — F& — %% —
1 . O A A==0
SD) 6 EAwzol Bup) FA%(6D) — binder: A5

=
(12 Brix%), seed: WEYXEY —
%‘_)\l-l.:. = oH H Tﬂ- I

A A Ahe

Top spray Bottom spray
(Granulation) (Coating)

19 142 2P B2 4535 #Y 34 UwEE
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F® FAL F5T U YAES
(Bottom spray)=™, 19 4-3.9] coating’} o] 4A}, 3, #FY, FA Fo] EF-Hd g

—_—
o

spray

3}, 715743

24, flowability)#} ]

2] (segregation) & "ol &35 ¥ (compactability) S FXIA 7=

]

1o

o

+(Kim YH et al., 2017).
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Y3} (granulation)= EZ9 YAA7I7F S7HECA Wt EE4(

A okl d=E THE
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+.(Park & Rhee, 1986).
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FAsE ¢4 24F A2 FHOE Urolinh #2)
8 7} o 8% HPHI 7HY tEAQ
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W 9) (Otsuka et al., 2011).

st 22 AAE A BAES AT A= o & FH dARE ves A9 39
3t WA 02 {53 HHI|E ol &8 HHol 2 713 (high porosity) SHS Fo &
M-S S/ AHS 7H F2)(wet process) ol =2 A8 (Maulny APE et al,

2005; Wright BJ et al., 2009).

4 2UAEE - T4 FHED A=

hell X7 ) F22UlolA- e znEA E47](DSCH1500, Y4H71A,
om 19 449 AAE.




O =" EA 279 T2 £28tste] 19 4-5.0 AAE

. —
CHENEE B
®
TR
®
5 |9 3

I9 114-5. 2v)gx 23719 AF=.

2 zuMEgel 9@y B Ayt 1Y 467 E 440 T

E [14-2. £3) cycled] W& A28 A7

1 cycle 2 cycle 3 cycle 4 cycle

% A28 AZF 5 min 46 sec 16 min 56 sec 25 min 54 sec 37 min 13 sec

2 cycle 3 cycle 4 cycle

a9 114-6. T4 2vu|AEZe 9.



O T4 zEAETe] S84 HLE A5 ABAEL ABF FHEL RO ey
(e}

H X 4-3.9] AAE.
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ot

A6,
Rgl+Rb1+Rg3 6 mg/g, =+4hH)
100% (A=APeigr & 4
= 70%, Zv3 30%)

R b o] =

[

O &4 z=mAlEZe &3l H7FE ddl d=8H, FE&M=ATF, FEFTAT, 58 A
EeN
=

eh Q=4 (Particle size analysis)

O &4 2uAlEZe JEEALE AEEA7IE Soto] Al on 424 d=E47]
(particle size analyzer, Mastersizer 3000, Malvern Instruments Ltd., Worcestershire,
England), #2842 YEEA7](particle size analyzer, Bluewave 53500, Microtrac,
Montgomeryvile, PA, USA)E A}-8-%.

O FAEAY flow ratex= 70, £l S/HTFE AMEste] A3

B 144 34 2uAE29 =84

Dry Wet

sample
Dso (um) Dso (um)

TAE 79.68 109.1
1 cycle 18.90 31.57
2 cycle 13.10 24.28
3 cycle 10.80 22.01
4 cycle 9.27 18.56

O A& A AR ARV = 79.68 mE 7P A3, T4 ZEAED 4 cycled] YA



o) TE-83| =X (water solubility index: WSI), F+&& A 53 (water absorption index: WAI)

O 25 mLY F7F57F 44 A+ 50 mLe| centrifuge tubedll AlE 1 g& 2il 3083 & 4
S

= T
= Fo 4T, 3,000 rpmol A 3083 AR, FTAE 105ColA X% & g5
2ol o) FREHZAFWSI), FEFFAFWANES AMstgon 33 ukE =43t
I Hikd FFAAE F 4500 AAE

Dry weight of supernatant

WL () = Dry weight of sample L0
_ _Weight of sediment
WAL Dry weight of sample
E 1145 34 2vAEL FELAEAT, FEFFAST

sample T8 =R =(WSD Tag T A H(WAD
A 44.72+1.13° 4.78+0.11°
1 cycle 45.96+0.27% 4.00+0.03*
2 cycle 47.08+0.55" 3.99+0.04°
3 cycle 49.06+0.70° 3.99+0.08"
4 cycle 49.11+0.38° 3.94+0.02%

¢ Values with the same superscript within a column are not significantly different at p <
0.05.

O

FAFE EZo] FES FFt A3} dAE T A

allside SURR-RRTAS

4k 2PAR 2 particle size7} FH4Tol| wEl FRES E=EXFE ST FRFFA
FE 4T ol Kim et al. (2012)°] = Z717}F FoldF2 B &3iHE 58 €5
3 F7retlen RS F ety BEdte AET AT Bugk A7AdAet IA
L

2o 4= A77F AaFed mEt FE&AEATE SVl FEFFATE daske
olfre B AVt AT E BHo WAl HojA Eo &3EH1 AFEH= Tl
FEE7] W=

i 2UAEE 3 cycedt 4 cycled] A, FEENEATY FEFFATAM T2
N= Aoz YUY 259 HHRBE Ao ARHEE ZPAEES 3 cycdez AT



® & Azt

O Dacanal & Menegalli, (2008)¢] WH & Faste] 2 AMFo] ¢dd] AAY &8 FF3t
| A2l NS 348 ¥(2C) 80 mL ol fd

SHFT7F EQU= Xl% 50 mme ¥ i
stal gHEA 58T W}Xl Aag+=
X 4-6.9] AAE.

F 1146. . T4 oA &L &8 AT

sample o Az ()
TAE 5.91+0.51°
1 cycle 4.9240.43°
2 cycle 4.62+0.45°
3 cycle 3.17+0.12%
4 cycle 2.85+£0.40%

*® Values with the same superscript within a column are not significantly different at p <
0.05.

O &5t =M EZ9] particle size?}t HATFFH F& A Zadh

=
A
g
W
@)
<
S,
[¢]
)
VTSN
@)
<
S,
(¢)
lo

BT, w8 AREAA #Foa7t gle A2 ey 2
3 cycle® A3

2 FAFEFY - TAFEFY AHEL A=

O 53 AH7IE 5T FH3 HAA oA 22 A= F5 35 (fluidized bed) Foll A 7535}
HHA N ARA (binder)d] wAFE S8 3-F(agglomerate)H 1l A xEo] FHS FAHsH
Al EMorin G & Briens L, 2014).

O BEEdAe AFe flsl AgHe I8 AFAE JA=Y A= ELAAS} 4A Aol
AR S8 BAE FHAH (surface tension) F°] A E o] HeldE, HY AzA| ] H=E
7h wom 27] AR ZAAAAA Aol FAol mEA AP £ AT BT HH 2
7](granule size)= ZAA A H(Reynolds GK et al., 2007).

O N AzAle] H=rF S71d45 WF 7] & (intra granular porosity)< ZH4shs &S o
ByE=E J=rt UF 52 44 Z2FAE Ak AS vueEAsHA . w27 &
AR A7t F Afele 92 ARE Ze A AFAAE o] &t HHE Az
Z1o] uhgrA 3 (Reynolds GK et al., 2007).
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(D]
(D)
(@8
w

Material

44.6~53.5 44.9~56.4

37.4~45.6

temperature (C)

2.5~3.2

3.2

2.5

Atomizing (bar)

50~60 45~90

30~80

Fan flow (m°/hr)

86~90

70~89

Inlet temperature

88.8~96.3

()

Exhaust temperature

35.6~40.9 36.1~43.7

32.4~33.0

(C)

N
Ho T
<R

_Wv_o ,_IIH

N am
Ho R
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_10 ,_II‘W

I

98

95

43.5

Material temperature

(T)

3.2 0.5

2.5

Atomizing (bar)

60 90

80

Fan flow (m%/hr)

40 40

88.8

Inlet temperature (‘C)

44.1

40.9
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Exhaust temperature

(C)

A= 2

©
i

A

=
=

fan flow

F A

bl 3

3]

O ZUARELS ALE

9

3
pul

o

Al

o
T

A&5E =2A

&

3 A Fubo] fan flows

H

ul
AN 9= =

.Z_o

5

] ©
4
IR

Q

E{l_

O

ul
=
A

—

< AAA .

7+ o

H X

MIECIOEER B

S

=
T

=
[¢)

tel o] wEA

S

A =4

=
=

b ol= FHHst ARG HAEZIHAAHNA fan flow

A=



|

ol AAHN o

}

9
il

H] Al

S
= .

A W T
) el o
N Hlo N
by el T
e T oy
) M Hp
T ° X
— M i
o, . o
5 % R
" T T
o m 3 e
X ol Ma m_.w
ol B ) ™
- 5y w2
o] ﬂoum o X Wo
B iz — n:
oju i) o) MM =
gl ~ N <H =y
=y of ﬁu oy
iy R x o
o <n g =
No - ™o w m
~ il WE pr X
Mo mo2 ™

T 0" o i
M e i M i M JJ)
R ok g
I A R HC I S
,ﬁl wx ﬂ_._ ,.__/u WAH io ﬂ/ﬁ
R S LS
7T W™ T o
@) Y @) @) O

PN
T

3}
=

WAl ol&

o *

hox
™

|

b A Fo] HIVMAE A
T2 A

-

—

Dry particles
collector
Afs &

e YgAF o] g5
@

=
EHEd,

v

S A
7

<

3.

9

Drying
chamber

Drying
A7 = 0 B

H
=

F % (Vardanega et al., 2018).

]
_g]

=
hos
=3

Z



MICEELIE

[

3}

5T
=3

Al

=

o

EL

I gd=2olA gA 2 AAdo] oA A
I=]

9]

|

o
vl

=

o

a7 9154 g

|

X
AR

_6_H

ol

i

jmi

27}

A+ AHE oAt

<
T

NgoH F8G

3

=

=

=

72 o]

[e)

L.

wu e, ool A7 2

ul
=

slS
i)

alg

wr

2 4-13.0] A|ASH

[e)

o, Hde] 257 &

I, e o

st A=

718

Prs
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[e)

AzolA 7H4 <17] A& FHElo) Y(ittanit et al., 2010).
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O YERA A3, FisFY BU A7t BEUAEDS] el F7Hel we} $7154

H
=6l o] Ferrari et al,. (2012)°] 213 ZTEG ] Fx7l YA HF A S| I
Fe A Aelole] =T} 8~22%, 15~25% % S/l welk 2ol Hd dAAE T

e aT s YA,

O FEFFS TEUXES F=xo met 1.6040.20~233+0.09% 2 ZAH AT Ferrari et
EE 2 Il 3% WTeR g W] wie] Fa% Mas ofyet

12 Brix% &4t& % 12 Brix% 34ts39

16 Brix% &4t&%d + 20% MD + 25% MD

-

ﬁ—-’i

K

18 114-11. EF A% 3 A9 AR,



%%%“ =,
(Brix%)
MD & (%) 5 10
.i _i_- ————
| |
Particle size I« Il § f !
distribution = e g
e S R g
:ucl]mm‘:: ’ o l;ull.lurlll-l-
%%Qﬂ =,
(Brix%)
MD g (%) 15 20

Particle size

o i Fenll

P auming
§ & B8 3

" Wi

distribution
s:lﬁu.:lw'.il-: 150 (Ll 18 ]
%%‘ﬁ T= r
(Brix%)
MD &= (%) 25

Particle size
distribution
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O MDE 7k &4t T4 AT BEE HT FEE B
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T A3 B AL S AAS] "l Tasital B
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¥ [14-12. A3AA TAHA
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64%, 1A=
75%,

Aol = Rgl+Rb1+Rg3 5.5 mglg, =4hH
S

45

SRR ELIR ¥

Sul ik 25%)

=<

I

(
35

100%

25

X I[14-13. Flow rateo] o}

Flow rate

123+1 121

124+1

T2% (C)

!

3.02£0.15 4.99+0.01

2.78+0.05

(%)

o

;oﬁ_

i+

1

o

=

A
Heo| Bo et

1

| .

i

=

d 7]
A
= 3BE

68.09+3.04

=2 Q
=

o] o}
o] Flow rate

}.

76.57+2.08
S
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73

77.75+2.67
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<
T

O Ferrari et al. (2012)2 =°|

O Flow rateE 45=%

O Flow ratex=



Inlet temperature Outlet temperature  Aspirator
Pump (%)  Flow rate
() () (%)
180 123+1 95 15 35
o 24 AHETY SA4HT)
O ¥ AYLL Az BHL Y Ao F&4, AR, B4 2 el e A%
o=, §3x HUIE S AHELY E4S HUHE
O &3lx= Brtolle= 535 AH7IE ol&st AxT T4 AHED 2 TS AHEE,
B AZ7)E ojgdle] Axd FiHeF BUs AR APETL AR2 AET
O # 4159 AAIF T4t T4EFS 755 ¥ 7] (Fluidized bed dryer)E ©l 83t 7=
H A% AHELE §8E HULE S dxreE AES
R 11415 A& FU 34 APgEZ
A AR AE 54 989 2 FF
FsFACGIE, 1YE

60%, XA|=Alol =

Rgl+Rb2+Rg3 4 mg, =

Ah 13.61%, (d=4udt

Hl & &4k 85%, P4t

e 15%), AAXEY, 9

o - > (F=4h, dFEeFd(=

2=t 2h), HIEFRIC
XEOE NI s R0

SIS, Avmsw swvsae

HER VUUUGDE UMBMR 2692, FadE 80

u mg/g °1%, =4b 32%, T

| FEFEL(EL, HEY
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H\"\-—

1) <&
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sl

2) Y=EA(Particle size analysis)

size

7] (particle

o]

analyzer, Mastersizer 3000, Malvern Instruments Ltd., Worcestershire, England),

7] (particle size analyzer, Bluewave S3500, Microtrac, Montgomeryvile, PA,

USA)E AF&3

]|

= 70, &l

9] flow rate

4-16.° A A&

3*

¥ [14-16. &4 39

Wet

Dso (um)

Dry
Dso (um)
421.50

sample

245.40

64.50
39.23

171.71

84.10

=
il
i
,_ll%

—

_10

32.83
16.09

89.60
139.71

Ul
o
eulln
C
G
N N
Ho Ho
<P XH

foo oo

5.36
1.04

10.90
13.90

o] 1090 im=Z YAZ7|7F 7 Ak on, 417 421.50
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Martins PC & Kieckbusch TG. (2008)°] X3+ &=
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O Kim G et al. (2017)2 #H}QIE 2|

—

o

BT HG Bob YAAsL o AXA W

50 mme] Y&

=

=

7} BoigE A

O Dacanal & Menegalli. (2008)¢] "4

3) && AlZH(wetting time)

Nr

AIZE (s)

1.20+0.16%

of!
A|m

sample

1.03+0.10*
8.95+£1.07°
2.06+0.28°
1.37+0.18°
813.11+0.58"
1236.14+0.60°

¢ Values with the same superscript within a column are not significantly different at p <

0.05.

A 7ko] 1.20+0.16~8.95+1.07% .

T

o))

813.11+0.58~1236.14+0.60% 2 X AZ7|2 A =3 &

S

ol
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HEol

FQa wklEl o] oFol 45%Q1 A-folE AT Zaste] 152 ool

HEQIT <Fol 20%<%0 785l

Kim G et al. (2017)°] X

L
T

O o]

g0 AHE HYTE Rgt §AF AnE e,

=29

=

RE xo}

H7] A2 FHZ o] FoA A E4tE7] wE]

s

of A F=o] &l

s}
=]
=

o)

4) BAAIZE

£ °]&stH

stirring bar

5
T

Bl Ao &

]

R

80 mL7}F ©A

-
b
No

O 20T Y

)

,ﬁwo

o7t ZoA=

al
=

=, &

131

A

¥ [14-18. &4 79

A ZE (s)

0.70+0.08"

<d

i

A

sample

1.91+0.20°

<
e

_Eo _Io

22.68+1.40°
3.55+0.38%

2.20+0.12%
519.64+79.06
582.62+27.31°

¢ Values with the same superscript within a column are not significantly different at p <

0.05.
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39 114-14. BAAZE &3 F<U E45FY BT

(6) 83| =X (water solubility index: WSI), &&32|5*(water absorption index: WAI)

O 25 mLe ZF/FF7F BAA & 50 mLY centrifuge tubeoll AlE 1 g& Y1 3083 & 4
o] & Fo 4T, 3,000 rpmol A 307t A EE [, ATHS 105CANA Az & o
o} Aol sl FEEMEAFWS), TEFTATWADE 53] whE SAste] T8kl on
1 Hikd BEAAE F 4-19.0 AT
o,y — Dry weight of supernatant
WEL L) Dry weight of sample o L3
_ _Weight of sediment
WAL Dry weight of sample
£ 11419, TN FRED} THEEY BL) FREEHEAS, FEEFFAS
sample FE&3 =2 4=(WSD T T A T(WAD
242k 97.74+0.73° 0.22+0.01*
TAE 98.18£1.06° 0.29+0.01°
o AHEE 37.87+0.34% 5.03£0.04°
TS AHEE | 97.21%1.00" 0.2740.02"
T Esd AHETI 98.62+0.50° 0.29+0.02°
e 2T 95.13+1.14° 0.29+0.01°
e EEI 96.81+1.66™ 0.24£0.00*
¢ Values with the same superscript within a column are not significantly different at p <
0.05.
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Q AL L.E — 0 = X . L
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Ta T Yo s n s 0w
KA ) 0 £
m " = op o e Z gy ® MH et %n
T Aw Z BT ERTE Z g
MHN_. _,Aw1__/| & PMLMWH_T_&U_/_ %2 ATPML.M_NWE
Q, < m ~ = 0 N = g <R %n
LT ¥ g E Ewg T o | | e
R+ 2 & F Ko T
T T o A g TTHEHomR
3® ony Fzx o E ART AN
w M w < e /ﬂ\ R .Nl g K- KH o
dFp dox FTYE T Hoaoyw
{F o {F =n T E R e )
O © © € o

Edo] Eo & =X

81.03+0.57°
80.77+0.37°
80.30+0.37°
70.08 £0.20°
78.31+0.00°
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1202 urt AXNAY Fold52 halzto] AT
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O Oh SH et al. (2013)2 54 Y=

TR

B!

A} 84.10~421.50 mo. 2 JER}

10.90~13.90 umo] o4,

AN

gt 34 HHED stick A=

O

A=

R

g4 o]

W
o

oo
1

\l_r_
0

of)
Alm

b Ao

R

0]
Aoz £o]7]

shof 33}

S

MBS HRIGE ARE

FHEZ stick A

)

A
=

&

i

)
.

4-24.0] A A

.~_T_L‘

4-22

E 11-4-22. 34 AP 2D wida]

operating condition< ©}2j ]

i

i)

i)

m A 87%

1

o

H AR 93%

GASId U 2~EY 7%

;i
L

jolo

).

H 6.5%

N
Ho
N+

A A 65%

6.5%
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O 4 FHEZNAAME &4 VAR S
g S = 26.7 Brix%

binder® AF&3}H T o] o] ol o)

juked

O &4 FAFEZNANAE T4
binder® AFg&3} o] o

A GHEE ] 2k AFEE A AHEE
Speed of
peed oF pump 7~23 5-35 5~30
(rpm)
Material
37.4~45.6 42.8~54.8 44.3~55.0
temperature (‘C)
Atomizing (bar) 2.5 3.0 3.0
Fan flow (m°fhr) 30~80 45~80 40~60
Inlet temperature
88.8~96.3 80~110 60~100
()
Exhaust
32.4~33.0 40~42.2 37.1~42.9
temperature (°C)

B 114-24. T4 AJELI, 11, e

Material temperature (‘C) 43.5
Atomizing (bar) 2.5

Fan flow (m*hr) 80
Inlet temperature (C) 88.8
32.4

Exhaust temperature (°C)

ol S FYBL sticke] S}

(1) <&
O &4 AHEZI, 1, 9 &&e 79 4159 AAIT
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a9 114-15. &4 JFELY 3.

FRF, dFESAd+DLAN Y EY, daEA
o]:} [e]

k] Ao}l A7 & Aot LS

T AHEL 4 AHEL

(2) ¥ =&2(Particle size analysis)

O YEEHL2 FAEHoE HyPstH o Y=74]7](particle size analyzer, Bluewave S3500,
1

Microtrac, Montgomeryvile, PA, USA)E A&3.
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O 4249 flow rate= 70, &= oS AH&st A

B 11-4-25. T4 FR3EL9 d=E4

Wet
sample
Dso (um)
Sk APET 116.20
A AHET 135.80
Ak GHEEI 144.70
O Y=8H Az Fa FPED o] 1162 mZE JA=Z77F 7H4 2Agken, T4 FPRLN
7} 14470 mZ LAI77} M 2 Ao 2 e
O U B Ay ZF4E vl E AFLS S FAHEL [ Bt GAE vlelgE AFRSH &
A YR, M QA 377 O 33, B4 Fsu o= 34 gy Ruo] 9z}
717§ & ASE Yehd
O o W T4 AJLLU, Il Az wAB2 A-gF Fo] 242t 267 Brix%h, 27.3 Brix% %Y

O ©]= Martins PC & Kieckbusch TG. (2008)°] EigF =43t E5F ARE-3te] 37 —% A z3}F
= ARG & olYo & -9 FgiFo| ol T E
ALSE A3E e,

B) & AlXH(wetting time)

O Dacanal & Menegalli. (2008)2] WH-& Fste] B AZo] 3] FAY E& FF3ts
b A= Ae SAE ¥5(27T) 80 mL AE

sample F& A2 ©)
T AT 9.60+1.01"
T AP 6.90+0.50°
A AR 8.60-£0.33"
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" Values with the same superscript within a column are not significantly different at p <
0.05.

S8 ATE T FPETIU O] 690£05022 71 wkom B APRD | 7 Fi 3}
BRI 58 A Fe7 Folrt AL

(4) &N

O 20T Y

ST 80 mL7F BAME BlA 22 1 g& =Y ¥ stirring barg ©]-&3}
ANe W, L Golgrt oA v Ade ARbe SAHT. 53] wkE SAste] I H
I EEEAE F 42700 AAE

e

e

E I14-27. &4 ARFELY E4HAIZE

sample EARAIZE (S)
T HHEL 23.89+1.52°
T AHEL 24.22+2.47°
T AHEZ 54.90+2.95°

O

(6)T 83 =R 7 (water solubility index: WSI), & A|<+(water absorption index: WAI)

25 mLe FHFT7F §AA & 50 mLY centrifuge tubedll AlE 1 g& Y3 303t & 4
o & Fol 4T, 3,000 rpmol A 3081F ANEEE T, FFEAL 105CHNH AxT F ohe
o] Ao &l FEEME=AF(WSI), FEEFTAT(WADE AlLtstion 53] wbE 54 st

I Hg3ky EFHAE F 4-28.9 A A S

WSI (%) = Dry weight of supernatant

100
Dry weight of sample 8

Weight of sediment

WAI = :
Dry weight of sample

= 11428, T4 FYRLY FREAEAF, FRFFASF

sample TE&AE=AF(WSD TEFTAT(WAD
T AP R 38.10+0.122 4.32+0.08°
A APELD 51.08+0.27" 3.15+0.03"
T GHET 50.93+0.29" 3.03+0.03?

- 113 -



¢ Values with the same superscript within a column are not significantly different at p <

0.05.
O 274% WAHE A§F 4 FALT 1 BT AL AN ST T HYRLI
1

3 EA HYEBI FESANEAFTE O B e

O o= ¥4 AHETLNF T4 AHIT L] & &siHes =7 4 FdET 12
B o2& oveh

O ¥4 AHETUY FELAN=AFE 51081027, T4 AHEZMY FEEHN=AFE
50.93+0.29% ZA=loH, F AYLLY FEENEATA= % A7t =

O FEFTTATE TFES Tt a5t A FolA AEE FEAZE & Jde 58S 9
3, T2k FH B[ o] 43240082 7FF =¢rom b HHBEIW[S 3.03+0.03F 71A
1)o)lo
RN T

(6) AAA

O %1 g A% sample 5/ E 22 disholl AF3) & F, 54l 15 mLY S/FF7F A
Ae Al FAl B T8 4ok 307 Fol 7tehekA 2 MES A=A
A AL, o FA(Whatman No4l)E ©]-&3ste 23 & 1P Ee HAF AAAE FH43
offo] FES= dF LFES 7] fste] OA 108 AAANA = Foll oF 5%2 F
HE2 JAES T 2ol 1FEH} FAEL 105C oA dxzste] JAEE At e
w 53] kR St T gy EFUXE FE 42900 AAF

Dry weight of sediment sample « 100

Sinkability (%) =
inkability (%) Dry weight of sample

® [1429. 34 JJEZ AF3A

sample Sinkability (%)
T PR 80.39+0.56
T FEET 80.44+0.74°
5 FEEZ 79.49+0.76°

® Values with the same superscript within a column are not significantly different at p <
0.05.

O 4 FHEZ19 #H “é% 80.39+0.56%, &4F FHEZDI 9 HFAAL 80.44+0.74%, 34t
FYE AAAPE 7949+0.76% 2 LEIG oW T2 Y BEuE Alolo] §o]F ol= gl
o) o
=1

- 114 -



P
T

] 7k A]

o

=

A #l

A

Zre
=7l
}d angle of repose

=
=

°©

=

=

o] Zujz]e] wj

angle of repose (°)
35.57+1.29%
33.51+0.88%
37.59+1.25°

tan ¢ =

ToF &2 Ale] A7t 3 em(h, cm)7t HEE 27
F 11-4-30. 24 AHEZD] 47

sample

=

ko 53

15

R

0)E Al

(7) +2ZH(angle of repose)

O Zuj7]2] Hj

** Values with the same superscript within a column are not significantly different at p <

0.05.

—_
o

oy

mr

s

.(Zhang LH et al., 2009).

o] 33.51+0.88°E YAtzto] 7}

1+

Z

]

A
al

}

o
Rl

_g]

II

T

SEAES

o %

= o

i

i I =4

BusEdS HlER AE

°©

FR5E WRIHE ALS

B

o
A

O

Ho
o
N
NJo
o
o
i

e
4
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&
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=
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teo A=

9

HITI 2 AbE-

AP EL stick A Foll A

)

A
™

o %

Az

i

T

=]

s

e AlFol o

Fed s}

°©

F5E e AHg

Ak

Fostick AlE& &

Ho

3

B ATl A

o

°]A]

i

3}
5)

F o)}

=d 9 Al

o

°

A g

HHEZ stick A

0}1\:1
)= )
T =

Ly, O FoAE dAz
%

9
=
=

]

A
=

=l
.

A

stod 7]

o

A Al

A, AAY, 29¥At 52 o8

= o0
— 4

baAg,
A7

O]

3} s}

ha s
=3

=
T

o

(Yoon SR et al., 2005).

=

Hu7b 3l

g 2 ont 9

T
Hin

ol

o}
Hp

X
o

AN
A

Fod &

=35

H]

=
=

27}

H(Park MH et al., 1999).

AN EZ b

)

H

IA ®(Park MH et al., 1993).
7} (Cristina  Alamprese et al.,

9

=
[$)

73

[e)

o] AAFF 12%

=7

=

o] a3k (Jeon EJ et al.,, 2008).
A
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el A TAY aE Fo] WSS Ay T

o Bas) Zhoh wATEY DAL 2ou zgel 49 oEae Aoz Beld UL

O 1¥EE WATZE HAFer] A AUY 28 zd] AdUe 248 J)EdA FL
g ¥129)(S. SCHENKER et al., 2000).

.I.4

O mehA & AFoAe Fabe &8t AAs, dv S 3 FEFEs SUATI A6

hot-air roasting< Z13)%}.

\
|

O FiY 228 HYENE FUANE FEFF 24 FHs], FAL AxsE AP F
P A9 25 3

a3 114-17 535 FAd+37] 21317&21

55 BEFS7] A9 flow temperature, heating time, blower speed, Al 52| F¢
& & parameter ZHo| WE FEFF W3S st g

(1) Flow temperature, heating time & W& A|59 EAH7}

O 9uAg S T3 Fito] &3Ex
5~10 min ¢+ FIEFF7] A

Ag FYsHu

= =

OFy R3] 20~40%F2 FA 7153 150~170°C o) A

W ¥ S4WILE AYste] Zaee] AP Ano =

]

. =
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= 114-31. FEFF7] Ag =74

Flow temperature (C) Heating time (min) Blower speed (%)
150 10
160 5 7, 10 85
170 10
oh A=
O B AdolA A& w4 FAtdA Aud AlHE 593 s S=dr-rE Al A
TYU3 FAE 7 mm x 7 mm x 10 mmE AMA3t] ALE-F

¥ [1-4-32. EF357] Ags 49 FEIZF

150°C 160°C 170C

10 min 5 min 7 min 10 min 10 min

68.281 30.735 45.617 35.593 22.183 18.506
(%) +1.297"  +£1.007° +0.690° +0.095¢ +0.463" +0.326°

4
A
ot
o

*f Values with the same superscript within a row are not significantly different at p < 0.05.

HFLrF7] A e W A=k ARt w

O o 8% FEFFL BT

gt FEIFl Aashes Ae = AARem 1 70°c, 10 min HsPe W g e
18506 + 0.326% 200 2|2 =]z} =A%
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® o4&

O FAE T ALdFF7] A Fabe] oFS Y 4-18.9 AN

160°C, 7 min 160°C, 10 min 170°C. 10 min

I9 11-4-18. FEFF7] A8d 449 &

Tare] o AF vl=stHoer 15
T AL "Hom 160C, 10 min
T,‘f_o] ?‘5:]/\-]%]_

O F4H& FE437] AEld 23 160C, 5 min A g Al
0C, 10 min / 160°C, 7 min A2 A] ®|o]x]2e] gk
/ 170C, 10 min A2 Al 249 F& M3} glossyq+ F

O ©]& H. Iyota et al. (2007)°] ZAE ALFF7] A2stds of, 299 A& 4A
312 Qs EWel glossydeol FAEHATGT BRud A FASHA QS
2t S w EH glossydto]l FAE F dvE 7HsAS A F= A9,

@ M=

O Ars FAYTH ALd4T7] AT #4442 2433 F AEdyso Fof 4.
O M AA|(CM-3500d. Minolta Co., Japan)E ©]-&3}> Illuminant D65 10°3Y % Hunter's

color Value«] L'(Lightness), a'(redness), b'(yellowness) #°.Z 33 HHE ZA3slo 1
gt FERAE & 43300 AAstion, of W ARSI MAEFALS 1=90.28, a=0.32,
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b=-7.15

s
oo

E 114-33. L5377 A 49 A=

*

*

L a b’ JAN D
Tt 80.22+0.21° -0.53+0.17° 21.92+0.13° 30.77+0.19*
150C 10 min 75.84+0.38° 4.55+0.72° 23.12+0.41° 33.81+0.61°
160°C 5 min 76.63+0.5¢ 2.05+0.22° 21.26+0.22% 31.57+0.27°
160°C 7 min 75.22+0.22° 4.06+0.34° 23.85+0.12° 34.67+0.13¢
160°C 10 min 70.29+0.42° 7.56+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"

*f Values with the same superscript within a column are not significantly different at p <
0.05.

A B9 L' HAE S A exs Azte] wel 24tz s e
o)o

g
Tkt oA atel7h ARAR FAE b= o]zt BHEA UEbA kst
p4

O HA%E7] A
& & AELE 2E A2 Tol me} o7 Aolsl &A1

@) BR7] WX (Bulk Density)

E [14-34. L5357 Agsd F49 2BV 4=

150C 160C 170C
AN T4
10 min 5 min 7 min 10 min 10 min
2R
e 0.977 0.907 0.939 0.800 0.716 0.610
= +0.081¢ +0.045¢  =0.006° +0.074 +0.035% + 0.076°
(g/cn)

¢ Values with the same superscript within a row are not significantly different at p < 0.05.

O FLEdFZ715 Aol wegt 2= Yol A 150C, 10 min / 160C, 5 min g Fol
Ae FY4 Aozt /=

O Schenker, Stefan (2000)°l W= AFo] UE= 2F 1200 kg/m’°]™, Adriana S. Franca et
al. (2005) w=d AT @Ry WEE oF 634~650 kg/m’olet Rild}
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[s13
.

O mzkA 160C, 170C A 10 min A E8|$ A5 =7} EAHE AHEsitta A

#) SEM image

O AT FdFF7] A3 F4o g guS #E} AR5 19 4-19.90 A

SHS 160T 5% BT SHS 160T 5% o9 SHS 160 78 &% SHS 180T 78 @

=100 =300 =300 =1000

m—

SHS 1607 10F #® SHS I60T 10F YH  SHS IMT 102 BY  SHS 10T 10§ o9
=300 1000 jﬂl]I] =1000

9 11-4-19. }E+F7] A7 42| SEM image.

O T3t #ALFF7] A Az FWd O F2E AFEHAS o Fike FddE
UAE]l O F BEFHI YA dotron @ EFdsta HuyA Kk
=% 725 1Y

O Wi #}E4F7] Agd F4he] FHL Ao S35 LA v Pe <l
3 g AE 7| FEe] #RE o wr Y B o]E H. Iyota et al. (2007)°l 4]
 Hke} o] ALEFFIE AgAE o 4%%4«1 sshol o] muH s
S} frAreF &

(2) Blower speed Zdo] W& A g2 EAH7}
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O FAs #EF37] At F 20% Wele I, vng: W J4 9 22" A
A BB E A e FEe] M, Y8 grossydol TAEtEA Bom AdFFr] Agzxdd
©2 160C, 10 min®] sttty Aot

h A=

O £ Aol A& F42 2020 2€ FAbol A At 533 4 FAE FAst AlFH
%, HFE AAst FLopAtho] 4(SM-V900, SEJONG HITECH, Korea)E ©]&3slo] 7
mm X 7 mm x 10 mm Z'g=2 A4 & AL

W FLdrF7] A=

O B AdolA AHEZ Ad4F7] Aules A719 221 1 batch® 500 g¥ r5se 8T
T UEZ blower speeds ZAst] Pt om Az F 4-35.9 AAT
E 11435 Fd+3F7] A2 =3
o= (©) 174 (min) Blower speed (%)
A7t (min) oD P )
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
& A&

O FAYwH HdrT7] At s4be] RS 29 4-20.00 AN
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I3 114-20. 357 AZd 49 3.

O Oh~Ch BF e FEsEFo] o ¥ SHo GetEs Ao BAsg e Fd3HA
= 2t Algwigy Ao] EFdstA deld. wEtd AE EYFH blower

o o] Bgsirpy A3

o) RIS

O FAE T FIdFZ7] s Ao FEGHS ArtddzHoz 33 vhE =AY
o F 4-36.9) AA T

E 11-4-36. JFE+37] A 49 FEFHF

A& T3t o & ®

78.259 =+ 224784 =+ 21.2456 =+ 20.1330 =+
1.3793° 1.8873" 2.8346% 2.0429°

SR (%)

*¢ Values with the same superscript within a row are not significantly different at p < 0.05.

O F453718 AP Wt SR
SO 0h, (Do) frelF Aol £

< #Aasal sk Als3ke fol3 Aole EA

E) M=

O A== FAZTH 37 A F4s 24 F AEUHAA Dot AT A
(CM-3500d. Minolta Co., Japan)E& ©]&3t%] Iluminant D65 10°3Y 2 & Hunter's color
value®] L'(Lightness), a'(redness), b(yellowness) #to.Z 33| wt& ZHsto 1 HH3kd

ETHAE £ 4379 AASEH O o] ) AME WA EA-LS 1=90.28, a=0.32, b=-7.15%

o
= .

E 114-37. 3EF7] A 49 A=
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L a" b AE

T4t 80.22+0.21° -0.53+0.17°  21.92+0.15°  30.7740.19°
oh 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° 9.8040.52¢ 21.17+0.43*  39.54+0.63"

¢ Values with the same superscript within a column are not significantly different at p <
0.05.

O @9 A9} mIIAE L'ge T4, a*gte 571 A 3 Z71sid o Stk fol 3
zko) 7 EAE

&) AR7] WX (Bulk Density)

®) 250 mL mess cylinderoll &5 150 mLE A3 AlE ¢F 5 g& T35t

W 9o ¢ tHlE UEhiYom 33 W 2o

E 114-38. L7377 Agdd £49 2RV 9=
A& At @h 1) =h

ARy A%
(g/mD 1.018+0.043  0.536+0.040°  0.721-+0.056°  0.658+0.164%

¢ Values with the same superscript within a column are not significantly different at p <
0.05.

O e A} HANAR HA5EIE Aol He} 2y WEE gasAon] Fakv

o] #o7 Aol7t A
¢h SEM image

O AlSE carbon tape] #% ¥ SEM (SNE-3000MB, Sec, Korea)©.& 20 kVelA 300812 o
H, 2H TN E A A3E OF 42100 AAT

4
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O A7 A Al B9 AL o

2 A 71Eo]l AdEHE AS #AAE 5 A=

o
_>|i
it
rlo
B
(1
L)
5
=)
=
v
o
R
rlr
G
Jou
[-40
A
s
BV
g

@) A5 EYH, blower speed 24 W E A5 EAF7}

O £ APoIA A43 FA5F7]) AvlEs 19 4179 201, 1 batchd 380 g8 H5FE
A Y + JEF blower speedE A3l P33 0w —%d\—o: ® 4-39.0 A

¥ [14-39. #9557 A8z
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22% 8 =4 10% &% =4

2= (C)

A7 (min) Blower speed A7 (min) Blower
(%) 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 80 6 80
160 7 80 7 80
8 70 8 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
O o, &3, B9 #z 9 &4 WS AVet sd8ty Ad= & 4400 AA

E 11440. 3d7F7] A2 4t o883 5497}

TELE %) U (g/m
24.677x0.089 0.77£0.11
10.983+1.012 0.33£0.01

Y. Hot-air roasting # |
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(1) Hot-air roasting 2] %]

O & I

of AM&3%F hot-air roaster(Proaster coffee roaster PRE-50, Efl ¥t} 314}, Korea)E
1% 4-22.0] AAE

18 11-4-22. Hot-air roaster.

O H AT A3t Hot-air roasterd NEHFEZE 18 4-23.9] AAsI oy 1Ho d&o+=
228 AEE JYst= A9y FES st 228 A Fod AHE F55S A
MstA YER.

- T
-

=@

b
-
.-'.f

LA L

2% e

{

1% 11-4-23. Hot-air roaster®| 7=

(2) Hot-air roasting * 8 &7
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O B d7lA X33t hot-air roaster®] operating condition 3 4-41.° A A

¥ [1-4-41. Hot-air roasting 2] &7

Hot blower Roasting tme E x h a u st
) Blower speed (%)
temperature (‘C)  (min) temperature (C)
150°C, 10 min 150+1 10 140+2 80
160°C, 10 min 160+1 10 150+2 80
170°C, 10 min 170+1 10 160+2 80
180C, 10 min 180+1 10 1702 80
190¢C, 10 min 190+1 10 180+2 80
200°C, 10 min 2001 10 190+2 80
O 2 A3gL A3ystr] A, duAddE 53] 1 batche] Z2HS A3 o) Fwj4t 220 go]
5% Y40 AYFS FARAL webdd B APolH oy ABe] 2rue 20 go
3y 3k
= AR R=1

@ &9 AE

O Sate] F8 4 AEo= Ad4stal = ginsenosided] F-9¥ e £xE HH A4
o] FoHGE ATFHAE AT wol, FEFHE FEe TAT VIS HAeH F4 7
T3 AEd FEHE AR dASHA G Sa BATHCE I AAEUYARSY Y &
ZTE FHEE BYH m& BYPHRoge A2 =ob, AHlZ(fine root) > A (lateral root) >
I (main root) o 2 3ol 5. FZAFEZ(crude saponin) ¥ F=o] oF 4% HERI
g vls)] A2 9F 10% ol FoE FERT 2d] o] 1 FFHo] A& (Ki Yeol Nam et
al., 1998).

O Foolgka sk, Fo £ A= AL

O B HYolA Agd ARE F4 Pl SA6 Bo thy RR FEA F A $9IE
PR
O AFYel B Welel ML 22 A

i

APt fA &3] AT 22H
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NERZ AHFeA .

O Alss I8 42400 AAsAon, HARIMAY] FrihE 7 mme| o2 A& F A

19 114-24. 30)AF

2 NE I

A
A
&

O Fuld AR YR BAL $B, HF, A, 2o, gssEd g Ao
W 33) WE ZPstel O PEg BEARE i

on =&
O & A2 v 7hdstd f'i}%kﬁl =2 Aol sra &

dry ovenoll 21 3~5A1%F =3 & Eﬂ}‘] AT oA oF 30
A AFRAE 12438 A 3]'91 o ol =2 uj7tA #2

rlo
P4
0
o
r]I
e
ggﬁ

% E%) = 27C 100
b—a

a: AFHAN dH(g)

b AFHAI Ao AiH(g)

c:Zx F o] HME W] A
© &
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®

&

S| SAL AR 3887 |(E7)E FstZ A 550T ol A 1~2A13F F8kAl 7FE sk

- AFE. FF =23 38Tl ARE oF 2~4
A AYE = =i el el =29 & ﬂfi‘riﬂw 2~3A17F 71E3slga
SAje] 3)Eo] dojd w7k Zide I3 eud 3= Uold Iz 43
°F 200C A= HA= w, HAACIE &4 d2ow 43 b AAAeE AE

AL SRS AA 2 g AW Eof vixYol#d Y1 & et 9F 11 mL=E 76%
3} 40T ”50"03 7183t & 550 9AF] T3 & A wyols: 15 mLE stetn &

10 mLZ ZF e 1 ge o HEZ 25 mLE JFste 7 A A1 o E do oﬂEﬂ
== ‘éaﬂ HA 3 g oplE 23 o 1830 AlA E5S. ©olE 600 rpmollA] d4lE
AU WAt FFHo] A EWHSHA HH ASAS vy FFo=r 3 MAEgrT
of &7 Fe T Ho oEHZ E HFANHZE 7+ 15 mLY st 9o £ 2FS
HEESE OA] A FoHE2 9 o HEZ 15 mLY 33 =53, 1 g 39 vl &7+ 2 2
7] E dHZ HFAHZEe 2 & THoZ sjRto] Moyl ol H M HE A7
Zf2Fo ?M TEAANA SrE d8 Hi F 100+2C 9 Ax7]d Ya o] 2 o
A Az & =X &S A&

. Wg_
x 2 (%) = X 100

2

W @ E8k2x39] &
W, : A5 A &4
W; : ZA & 3 Zgtx39 FA =4
zez

AE 1 gT fAEA, B4 25 ml, BAEAA 1-2 g BF 2 Fepade] Ui SE
e o W FAWE W7 WA BalgHel Bage FRA T AW spdste] A
BE B o W, AL HLA o g o =g o ZAo R Wk, 308 A% W
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®h

b

Zg}~=o] 005N 3F4F8H 10 mLe} BHA A IA Y 2~38-S 3 olnf W
o H]—I:A] )\L71-:~£a]_}\3_ Lol o] 7<1-7] 2 3y L. P

-
=
ME o
ed)
o
ot
qoAx
r
™ o

6\
5
—
o
mi
£ d
i
ﬂJ
ot |
:°.*=
_>L
S,
32
1
m
N
i
I
5 o

M @ Mt -

x—l/\ﬂ/] }\L7l- Ef;q_/\g_oﬂ _”_g\/] 005N ]—g].l/].EE o x—l;go]. e
B Aol FRHolEnR, Moz WY WA AL (a;ﬁ

*&
[o
~ _1_1_.
>
é
X
o
Ju
é
O
utl

(b—a) X F x0.0007 XV X6.25

¥ o EE(%) = 5 % 100
B Aol thE 0.05N NaOH &9 2] 2 A X](mL)
3 Agol tg 0.05N NaOH £ 2] 27 2](mlL)

= F 4420 AASFF o FE 645%, 3B 7.09%, ZAY

B3RS 10004 8, 38, 22, 2o ES w kel 7754% 2 AlAkE
Tark K et al (2009)-3— Ahabo]l uiA R B Axl R 83%, I|E 42%, ZA|W 2.3%,

z
WA 13.6%, BT3E

Kim ST et al (2009)2 &7t gubgdiEs 24 A3 FE 8.09%, 3| 4.92%, =AW
1.14%, 292 14.30%, ©T3&E 71.55% 2kl K I18H3 =
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B 11442 3739 et 2 ¥4 23 (Unit: %)

G 3% EXp e AL B3

6.45+0.41" 7.09+0.12 3.09+0.02 12.28 £0.07 77.54+0.16

UEach data was expressed as the mean of three independent experiments.
2}. Hot-air roasting X2 & w4t EA4%7}

1) 54871

eh &

O FAH T hot-air roasting A 2|t Fr|4e] j#-s I 4-25.9 AAIE

Control 150C, 10 min 160°C, 10 min 170C, 10 min

180°C, 10 min 190°C, 10 min 200°C, 10 min

13 11-4-25. Hot-air roasting #1123 Zu] A,
O 228 Ag2=7l S7H5e et AR A% 24 - 2% 24 - Hdegoz o] |

359on 190C R EE Al89 B3l7} A" Aow wol

o SRS
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O FiEgHFS FAHETH hot-air roasting A Fris EHg & F
(BOECO Moisture Analyzer BMA 150, BOECO Germany, Germany)E ©|-&3}

of FEIF S 33 W S I FIHH EEUAE F 443.0 AAT

QL'
A
o

(6)°]
X
ue N

T

&
1

[

( _& o

3 11-4-43. Hot-air roasting X 2|3 &r|4te] FE3F

Contral 150C, 160C, 170C, 180C, 190C, 200C,
10 min 10 min 10 min 10 min 10 min 10 min

TEIF 645 478 2.54 1.82 1.63 1.20 1.17
(%) +0.41° +0.45 +0.07° +0.02" +0.02" +0.02° +0.07*

¢ Values with the same superscript within a row are not significantly different at p < 0.05.

= M%’M 6.45:0.41%, 200C oA 228 A Fujsdel A 1.17£0.07% %
o 28 Heewr) 2713 wel FRaeEe gad

rlo o
N

—_

Z 2

< 5 M a3 =TA ]_,?jf_o]l:r:] Z 4 A 89| hot-air roasting # 2]
2 ZoE -

oL _]>“
i

kr
i
ot
o
Qﬂ.
N
Ho
ol
AN
ol
ol

z] Al
o] %
O M=+ ¥+ hot-air roasting #] 23k TS 2243 & FHEZH ] Fol S35}
Ae. MAA(CM-3500d, Konica minolta, Japan)E ©]8-3t Iluminant D65 1 o
Hunter’s color value®] L'(Lightness), a'(redness), b'(yellowness) #2.2 33| ¥HE =743}
T g 2EHAE 9 42600 AAERCH A SHo| AR

S+ L=92.08, a=0.13, b=-7.92% =

m
HN
= |
_lé
e -
lo ©
2
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90
B0
] _T_ b c
60 g2 — d e
. fH o !
§ so = _f_
:i_ 40
30
20
10
o
Contral 150°C 160°C 170°C 180°C 190°C 200°C
(A)
14
12 4
e e de
10 + — + __‘II_
s 3
4
2
(1]
Control 150°C 160°C 170°%C 180°%C 190°C 200C
B
30
25 '_.Ir-
e e
0 | 3 —  d
_I_ C
B 15 E3 &
10 a
5 ﬂ
0

Control  1507C 160°C 170°C 180°C 190°C 200°C

©

19 I1-4-26. Hot-air roasting # #lq+ &¥v|4te] M= (A): Lightness; (B): 4 value;
(C): b value. ®T Values with the same superscript in the panel are not
significantly different at p < 0.05.
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&

o &l
lo

Aol A 7595027, 200C ol A 228 A3 Fu|itollA 47320218 ER]
22g Ag2=rt S7He weh Ui dasis.

32
l
&2

fl
[>
ot

A BE FHA ARCA FAETREG B L'gs WERA(P < 0.05).

[o

2 g doll A 4.7240.04, 150C oA 228 A g g Zu|ako A 10.25+0.10, 200°C o A
)8t TujAko A 524+0.025 JERNQ O™ 190C, 200C oA 228 g s &
<9 redness’} FA3HA 74

QO
U

o
e |y
Oﬁ 0&‘1 r

H
>
of

=

g3 ZE I AR FAYTEYG L a'gS YdERE(P < 0.05).

b e FA A 19.45+0.27, 150C o)A Z 28 g3t Zn]steA 21.68+0.45, 200C
A 228 Y3 Fu)itolAM 7.65+0385 UElglon 22E A=yt FUhgel wel

yellowness+= 7F4x3t.

bake] A9 150CHAM 228’ A FuidoArt PTG 52 s JERE(P <
0.05).

ol A2 Azl Wsts FeATel ot 1oM AGE AMEH] FoAAAM A
4% hydroxy methyl furfural HMF) % pyrazine 59 AAoA 7]ttt B 13k (Park
MH & Kim KC, 1995),

AT Z=H AI}s (Park MH and Kim KC, 1995)¢] Lat2 AHE=7F S715ol
AR agke] B9 170C 9] FeA2 Al 7HE =2 #e Uehduga =2

(-

ZALE UL FA g7 hotair roasting A Ed Fr|s B &

Ao
o
o

100 mesh®] EFEAE TS AA ¢ 5 g& Eo} 250 mLe] 378§ Feh2=Fol H3
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235 FEe §9 50 mLE 71T 70-80C 9 S804 147 BRAAD F AF1
o F 250 mL BT $7. AFB st sl 222 23] © wEsigon
Boje] o] FR4 50 mLE 7hE The AW ES0 BEW HueFo] 94 g

w7k A2 %

2@ AR REeEe vy FFor § FETelade $4 48 FolA

AUEET te I ZFEA CEE 50 mLE VRt F 46T F8olA 30&3L

. lao b b b
120 _I_
E + . M
_E 100 a a +
-
'g &0
5
40
20
o

Control 1507 1607 1707 1807 1907 2007

19 11-4-27. Hot-air roasting *2]d Fr|4e] ZALEW. *° Values with the
same superscript in the panel are not significantly different at p < 0.05.

O ZAx ke FAEollA 85.714550 mg/gol L, 170C oA Z28 X Frite
84.98+588 mg/go 2 ZALEY o] b How, 160TC M 228 AHF Fnjae

=
162.67+6.07 mg/go 2 ZAEUE 714 Bol] i3t AA=.

FFe Jeion 1 0¥t gasdrs ATdde A



®h

Park MH et al. (1996)¢] Aol w2™ <QIAEFe] 79 170C, 20 min A T5H =439

AU Ba|7h A zkE o] vZA Az REu U @gad

meEkA ZAEY Go] 160T o FolA A olfE AEUe] il AdAE A we
dol| Botgstoz <13 Axely ALFH

Court WE. (2000)= <14te] 282 triterpenoid saponin glycosideol| A Y-2thal B 31313
AT B ApolA =4 e =s

3 ZAIZU S B33l BEgo FEH dHE X
EZolBZ, o] FFS =43 AAEUS o7 HY|E ofEH R

A AL =
AA Al E= RISl A8k

2 HEow Qi EAsHE AEdol 2ug

fa
Eldl= EZo]gtal Court WE, (2000)= R 313}

WetA hot-air roasting A2l 2%=ol WE A cAtelE FEFS Hlasta, o] W 2%
Z0& Zvake] 2ute] AA 2AAE 20F AGste HAH 2w 2US s
A £ AFES 1A

= T

[11 o
2
o
O

o
N

B Ae ABFI A, AAEAIS FFo] A, FAAFNN FLF AEA Lol

=
28 AT AmelA 1 FFo| RAHYTEG AA Phdtgvhd AF 2Ho2 MY
S gt 2d¢ 443

A2 # hot-air roasting A3 FrlakS B4 & A} v=
o

138 4-28.9 AA T

EZAE(1 9 80% MeOH(30 mL) A
)
1Azt Ultrasonication <
)
1417t Shaking &
)
0.2 um syringe €& % HPLC &4

9 114-28. A x=ALo)|E B4 23] g
.
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O A Afel= EAo] AR&3g AnHli= HPLC(Thermo Scientific Ultimate 3000 HPLC,
Thermo Fisher Scientific, USA)o]™ 17 4-29.0] A|A|3tR 3L A2 Column CI8(INNO, 5

um, 250 x 4.5 mm; Youngjin Biochrom, Korea)< AF-&-%}.

19 11-4-29. HPLC.

Z7e E 4-44.9) AA T

¥ 114-44. HPLC &4 =14

Flow rate 1 mL/min
Injection volume 10 uL
Oven temperature 50C

uv 210 nm (190-400 nm DAD scanning)
Min Flow rate DW Acetonitrile
(mL/min) (%) (%)
0 95 5
Mobile phase 1 9 5
(Gradient) 45 30 70
50 1 95
55 95
57 95
60 95

O Hot-air roasting A 2|50 W& &r|3 W MM AtelE S

¥ 4-45.9) A A S

O Hot-air roasting *] 2]
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* 11-4-45. Hot-air roasting A2 ZH|4He] IA Aol S

Ginsenoside content (mg/g, dry weight)

Control 150C, 160C, 170C, 180C, 190C, 200C,

10 min 10 min 10 min 10 min 10 min 10 min
Re 4.253+0.031"  5.192+0.041%  3.862+0.028°  4.052+0.005°  3.193+0.039°  2.278+0.049"  0.852+0.032°
Rgl 3.627+0.0085  3.240+0.017°  3.553+0.034"  3.126+0.011°  2.675+0.016°  2.081+0.015*  0.705+0.012°
Rf 1.640+0.018°  1.738+0.024°  1.498+0.016"  1.712+0.024°  1.505+0.034"  1.543+0.022°>  0.928+0.006°
Rbl 6.459+0.175¢  9.127+0.087¢  7.379+0.014"  6.771+0.086°  5.851+0.049°  4.393+0.003*  1.696+0.006
Rc 3.050+0.087°  4.690+0.088"  3.831+0.023°  3.842+0.124°  3.646+0.112¢  2.551+0.085"  1.042+0.027°
Rb2 3.286+0.268°  4.807+0.106°  3.653+0.053'  3.220+0.084°  3.147+0.071°  2.387+0.010"  0.995+0.053°
Rhl 0.290+0.000°  0.953+0.004  0.911+0.005°  0.977+0.009°  0.954+0.008°  1.017+0.001"  0.748+0.013"
Rd 0.936+0.031°  1.335+0.052¢  1.177+0.012°  1.266+0.013"  1.061+0.006°  0.873+0.018"  0.418+0.017
Rg?2 0.119+0.007*  0.423+0.011°  0.386+0.005°  0.495+0.008  0.643+0.012°  0.988+0.008"  1.312+0.014*
Total 23.659+0.626% 31.505+0.431%8 26.251+0.191" 25.462+0.365° 22.676+0.346° 18.110+0.210"  8.696+0.181°

*f Values with the same superscript within a row are not significantly different at p < 0.05.
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- Y ks wal 1 : | |2
o b S A RN e -, Panhh __"l_J%LLI-iL.!'.-Lll,_ o .'-"l fLltsde
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i I ? .'1. i E | I!
105 W, 1" |iL |||I.':‘I. . .‘1 . ]Jlli ‘I
-'n.f|_. ‘--J.,._ J_,- ‘\1 S LA st o | UL .~1I..- ,L.--J | I'llu’"
1-::“._ S ¥ A © O ": a -\.;:_.;__ e R P O 7 e o J':
(vp) 180°C, 10 min (¥p 190C, 10 min
e WA T
:-c--:-llli_\'.
'\._d\- % &
Frre e e 2 l!g!; !.
A, 2 L
T ---{-lu-“‘-:[ﬁ_'p;,,. LA
Lo 7 e Py = e o e L

(#h) 200C, 10 min

1% 11-4-30. Hot-air roasting A &g &r|ite] &

=¥ HPLC &~HEH,
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Protopanaxtriol(PPT) Al ginsenoside= protopanaxdiol(PPD)A| ginsenoside2} &7
Q14 & (Panax genus) 2=°l ¥ dammarane glycosideZA Q14 SOl &
. olE SFELS &3 dAETOZ dAH (Sang Myung Lee, 2015).

R

I mAel = & ke Aol A 23.659+0.626 mg/g, 150C ¢4 10 min &
228 AP e FustellAl 31.505£0431 mg/glE HUFhS HERUR o, =
B A=t S7Hel wEt A AolE T R A

o

-

¢

>

°]= Yoon SR et al. (2010)°] Hi1gt A4e] & JA|Abole dFe 22H A
2] 250 727 ze|7t EAsiH, 2AE AP 2E7F SUbgel wEk & A

wAolE FEe adty Bud dTAne 4

Seong BJ et al. (2018)= 170C oA 20-30 min &%t =28 A3 A4 XA
EAO|E ko] FA TR Eqitty Bugh

2 AFoME 170CAA 22 Ad Sk A Aol

[
s
o
e
o
N
)
M

ol
2 ol

Seong BJ et al. (2018)¢] A7l WEW 2% AZHE ZEste] E2HF Ay
228 AHEY2E7 EoHE 4 E Rbl, Re ¥ = B
AT B9}
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@) 3

Ztol Al =8 FAM ALl E(major ginsenoside)® ¢#] % Rbl, Rb2, Re, Rd, Re,
Rgle 228 A&7l S7Hol weh AR ddS 2= Rgle A9l
T2 major ginsenosides= 150C 2] 228 X glexold Hd &HFE Yehd
o Rgle FAHgTANA HgFS e,

gk minor ginsenoside® ¢# %l Rh19} Rg2+ major ginsenoside?} o 3jH
B, Rhlek Rg2E 742 190°C 9F 200C ol A Al ghaFe YER.

ot

kA major ginsenosides®} minor ginsenosidesE Hlw g Ay} ZAE AP
o] w# major ginsenosidest PlF W2 222 A Z2E°)A, minor
ginsenosidest= Hlw % £ 22® A=A AWFFS zte A= U
U
.

AToNA Rbl# Rgle] e =28 ALyt Hold4E A4S Re
S 150C 9o 228 Ag2kolA o] won, 228 A2
7hgholl meEl gEFo] At Seong BJ et al. (2018)9] ATAIe} AL

= 24

lo re

o rlo
o

N

=
on T
O

T2 Fol A Rbl] L 645040175 mg/golA oL}, 200C E2H AT L=
A= 1.6960.006 mg/go = °F 1/4 AEE

Y
ol

el = ol e AEAIE AR F diolAl AEE 200C F+
A 53 mERE dESE o, Bl @ J
A2 1.063 mg/goll A 0072 mg/goE 1/14 AEZE 4
H Aol ofsl Zidoel o8 gA &l AdEur Bk Park M

F718E
&7 % #2412 hotair roasting A 2|25 W& IAH HJEES ZAEIA &
nakel &ule] V12 Ae] FuHe HAe 228 RS s fs 1Y
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7137 AFEA7I(MSD, Mass selective detector)7} 14
3 (GC, Gas chromatography)E ©]-83t] LA w| Al
(HS-SPME, Soild phase microextraction of the headspace)

A" 7t~ AZntED
F= doxvolH
ow A% AH &4

3}
=1
AuAPL B3 PR B AAE PP F LN 2RHug 2Ae 2
HE A&stade o A‘E‘E“é ﬂ%‘%ol b ®o] &5 Ae & P"i D% UZ}E}

A® 2 g& 50 mL& Heldo] FHIF F WREFEHES] 10 ppm
1,2,3-trichloropropanee 6 #L Z7}3F T, septum©] &2ZH screw cap o= H}
ol YTE =& F SPME fibers o] &3 3T BAE EX

™
et

F7148 £ Al o] 8H fiber= polydimethylsiloxane/divinylbenzene©] &%
fiber(PDMS/DVB, 65 1 m, 23Ga, Supelco, Bellefonte, PA, USA) 3 .

x 2 50°Coll A 1023t incubation Al# headspace 3= EZHAIZI &, X
H & AES 1 mm(LD.) direct liner’} Z2H GC FYF =5 250°CE 3}
gzt B AIA splitH o2 E3bsle] A3

Azel IR BE4LS AYstr] A 2A-L BEHE APsHP 2 M, operatin
; Op 23

condition< X% 4-46.] A At
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® 11446, 2AL B4 =4

Pre-cool 2 min
Run time 1.5 min
Cool time 1 min
Cycles 4

Rate 10 CPS’

CPS™ : Cycles per second, the number of cycles in which the steel impactor moved forward and

backward per second.

O AEe FAYE B

4-31.3 ¥ 4-47.9) AA

A8-g GC/MS ZHl9} 11 operating conditions 1¥

o =

¥ [14-47. GCMS 24 =7

Column DB-Wax (60 m X 0.25 mm X 0.5 xm)
Injector temperature 250C
Detector temperature 250C
GC 40°C, 2 min — (rate: 4°C/min) — 150C, 10 min — (rate:
Oven temperature 3C /min)

— 200C, 5 min — (rate: 10C /min) 240°C, 10 min

Flow rate 2.0 mL/min
Spilt ratio 20 : 1

Carrier gas He

lonization energy 70 eV

Ion source
M5 temperature 250°C

Scan range 35 ° 550 m/z
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9 11-4-31. GC/MS.

GC/MSD oA Ed"E 388 3g=9 mass spectrumI  7]7] 2]
NIST/EPA/NIH Mass Spectral Library (version 2.0, National Institute of
Standards and Technology, Gaithersburg, MD, USA)°| &A= mass spectrum
< ¥la3}e] library matching®] 75% ©]/4<1 7% A4

Hot-air roasting A el& &r|4te] 25 GC/MS ~HEQS 19 43200 AA
L
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¥ [1-4-48. Hot-air roasting A3 &FH|ite] GC-MS &4 A3

Relative area(%)

No.  RrTY Compounds Control?’ 150-10 160-10 170-10 180-10 190-10 200-10
1. Terpenes
1 1491  « -Pinene 0.045 0.042 0.048 0.036 0.040 0.036 0.036
2 18.14 B -Pinene 0.073 0.035 0.133 0.056 0.103 0.054 0.042
3 19.75 B -Myrcene 0.124 0.134 0.163 0.083 0.131 0.076 0.063
4 21.42  Limonen 0.008 0.011 0.012 0.011 0.018 0.018 0.030
5 23.18  Styrene 0.001 0.001 0.001 0.001 0.001 0.001 0.002
6 30.95 B -Clovene 0.182 0.110 0.266 0.178 0.165 0.160 0.157
7 33.00 ARISTOLENE 0.036 0.049 0.051 0.045 0.030 0.025 0.024
8 34.60 B -Panasinsene 0.418 0.266 0.597 0.428 0.388 0.356 0.376
9 35.38 B -Maaliene 0.021 0.013 0.036 0.028 0.027 0.028 0.028
10 36.90 (-)- p-Elemene 0.283 0.188 0.453 0.334 0.325 0.294 0.286
11 37.86  Calarene 0.654 0.724 0.827 0.621 0.554 0.526 0.498
12 38.94 o -Gurjunene 0.342 0.356 0.383 0.333 0.303 0.296 0.309
13 40.38  p-Farnesene 1.076 1.523 1.857 0.93 0.895 0.678 0.531
14 40.73  (-)- « -Panasinsene 0.138 0.092 0.217 0.158 0.138 0.115 0.136
15 41.02  Neoclovene 0.383 0.516 0.487 0.326 0.318 0.304 0.294
16 42.03 o -Humulene 0.699 0.882 1.026 0.706 0.653 0.525 0.579
17 42.50 B -Caryophyllene 0.196 0.130 0.285 0.186 0.171 0.129 0.128
18 43.28  Ledene 0.069 0.094 0.102 0.090 0.106 0.130 0.153
19 43.83 B -Neoclovene 0.085 0.055 0.128 0.092 0.082 0.078 0.073
20 44.72 S -Selinene 0.044 0.024 0.055 0.041 0.037 0.033 0.031
21 44.89  « -selinene 0.062 0.066 0.083 0.057 0.055 0.050 0.047
22 45.33 v -Elemene 0.909 0.602 0.904 0.593 0.475 0.260 0.146
23 46.13 ¢ -Cadinene 0.033 0.023 0.904 0.593 0.498 0.297 0.142
24 58.02  Nerolidol 0.008 0.010 0.012 0.006 0.006 0.005 0.004
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5.889 5.946 9.030 5.932 5.519 4.474 4.115
2. Furans
1 9.29  2-methyl-Furan 0 0 0.001 0.002 0.004 0.005 0.008
2 22.20  2-pentyl-Furan 0.015 0.017 0.020 0.030 0.020 0.020 0.026
3 23.43  2-Methyl-3-ketotetrahydrofuran 0 0.007 0.010 0.026 0.038 0.076 0.130
4 31.95 Acetylfuran 0.038 0.201 0.526 0.710 0.678 0.642 0.646
5 34.87  2-Methyl-5-formylfuran 0.002 0.015 0.047 0.146 0.351 0.844 1.437
6 48.40  2-(pyrrolylmethyDfuran 0 0 0.005 0.021 0.051 0.084 0.066
7 50.28  Hydroxy-dimethyl-furanone 0 0.028 0.039 0.052 0.054 0.055 0.060
0.055 0.268 0.648 0.987 1.196 1.726 2.373
3. Pyrazines
1 23.72  Methylpyrazine 0.002 0.016 0.022 0.069 0.090 0.111 0.084
2 25.88  2,5-Dimethyl-pyrazine 0.001 0.024 0.043 0.057 0.065 0.075 0.037
3 26.07  2,6-Dimethyl-pyrazine 0.009 0.038 0.064 0.082 0.088 0.103 0.072
4 26.24  Ethylpyrazine 0.001 0.011 0.011 0.027 0.034 0.040 0.030
5 26.75  2,3-Dimethyl-pyrazine 0.003 0.009 0.012 0.028 0.034 0.034 0.036
6 28.10  2-Ethyl-6-methylpyrazine 0.002 0.027 0.022 0.065 0.075 0.085 0.056
7 28.82  Trimethylpyrazine 0.001 0.011 0.023 0.034 0.048 0.072 0.040
0.019 0.136 0.197 0.362 0.434 0.520 0.355
4. Alcohols
1 38.64  2-Furanmethanol 0.058 0.367 0.649 0.463 0.399 0.471 0.539
2 55.20  Maltol 0.513 5.270 5.413 5.513 4.921 4.265 3.467
3 62.65  Spathulenol 0.011 0.010 0.014 0.013 0.015 0.008 0
4 63.21  Selina-6-en-4-ol 0.019 0.021 0.023 0.016 0.016 0.014 0.012
5 63.87  Ginsenol 0.076 0.089 0.105 0.074 0.071 0.061 0.056
6 64.39  4-ethenyl-2-methoxy-Phenol 0.011 0.029 0.062 0.057 0.063 0.046 0.020
0.688 5.786 6.266 6.136 5.485 4.865 4.094
5. Alkanes
1 12.99  2,2,4,6,6-Pentamethyl-heptane 0.009 0.010 0.021 0.030 0.039 0.054 0.073
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2 1426 Decane 0.009 0.012 0.017 0.022 0.043 0.038 0.045
3 1507 35-dimethyl-Octane 0.002 0.006 0.008 0.010 0.014 0.017 0.025
4 1577  2,6,10-trimethyl-Dodecane 0.004 0.010 0.015 0.020 0.027 0.032 0.048
5 2176 Dodecane 0.006 0.008 0.015 0.019 0.023 0.024 0.031
0.030 0.046 0.076 0.101 0.146 0.165 0.222
6. Aldehydes
1 797 2-Methyl-propanal 0 0.003 0.007 0.013 0.011 0.007 0.005
2 1071  2-Methyl-butanal 0.002 0.019 0.039 0.074 0.054 0.044 0.037
3 10.81  3-Methyl-butanal 0 0.014 0.023 0.026 0.014 0 0
4 3025 Furfural 0.005 0.084 0.291 0.336 0.478 1.261 2.223
0.007 0.120 0.360 0.449 0.557 1.312 2.265
7. Ketones
1 800 2-Propanone 0.021 0.027 0.029 0.041 0.034 0.031 0.029
2 1543  2,3-Pentanedione 0 0.003 0.012 0.020 0.028 0.053 0.116
3 2430  3-Hydroxy-2-butanone 0.006 0.016 0.035 0.038 0.029 0.021 0.019
4 2481 1-Hydroxy-2-propanone 0.016 0.054 0.103 0.139 0.158 0.265 0.391
0.043 0.100 0.179 0.238 0.249 0.370 0.555
8. Acids
1 2970  Acetic acid 0.084 0.160 0.315 0.336 0.292 0.331 0.392
0.084 0.160 0.315 0.336 0.292 0.331 0.392
9. Amines
1 6094 2 hwdroxy=2-G-pyridyDethaneam 0 0.010 0.024 0.036 0.033 0.028 0.019
0 0.010 0.024 0.036 0.033 0.028 0.019
10. Esters
1 825 Methyl ester 0.006 0.008 0.008 0.014 0.017 0.029 0.037
0.006 0.008 0.008 0.014 0.017 0.029 0.037
6821 12580  17.103 14501 13928  13.820 14427

RT": retention time (min).
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Control?): not roasted red ginseng, 150-10, 160-10, 170-10, 180-10, 190-10 and 200-10 : roasted red ginseng by treatment for

10 min at 150C, 160C, 170C, 180C, 190C and 200C, respectively.

O FIAE &4 #d =59 Ed2AE S8l 43 324 3= &F BAE 3F 4-49.0] AAIE
# 114-49. 324 FES F BEA
No. RTY Compounds Odor description
1 7.97 2-Methyl-propanal malty, toasted, fruity, pungent
2 8.00 2-Propanone
3 8.25 Methyl ester
4 9.29 2-methyl-Furan
5 10.71  2-Methyl-butanal rancid, almond-like, toasted, cocoa
6 10.81 3-Methyl-butanal fruity, bitter almond, toasted, malt,
7 12.99 2,2,4,6,6-Pentamethyl-heptane
8 14.26 Decane
9 14.91 « -Pinene resinous, pine-like, green, fruity
10 15.07 3,5-dimethyl-Octane
11 15.43 2,3-Pentanedione cream, butter
12 15.77 2,6,10-trimethyl-Dodecane
13 18.14 A -Pinene fresh, pine-like
14 19.75 B -Myrcene musty
15 21.42  Limonene fruity, lemon, herbal, peppermint
16 21.76 Dodecane alkane
17 22.20 2-Pentylfuran green bean, beany-greenish, butter
18 23.18  Styrene balsamic
19 23.43 2-Methyl-3-ketotetrahydrofuran
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

23.72
24.30
24.81
25.88
26.07
26.24
26.75
28.10
28.82
29.70
30.25
30.95
31.95
33.00
34.60
34.87
35.38
36.90
37.86
38.64
38.94
40.38
40.73
41.02
42.03
42.50
43.28
43.83
44.72

Methylpyrazine
3-Hydroxy-2-butanone
1-Hydroxy-2-propanone
2,5-Dimethyl-pyrazine
2,6-Dimethyl-pyrazine
Ethylpyrazine
2,3-Dimethyl-pyrazine
2-Ethyl-6-methylpyrazine
Trimethylpyrazine
Acetic acid
Furfural

B -Clovene
Acetylfuran
Aristolene

B -Panasinsene
2-Methyl-5-formylfuran
B -Maaliene

B -elemene

Calarene
2-Furanmethanol

a -Gurjunene

A -Farnesene

(-)- o -Panasinsene
Neoclovene

« -Humulene

B -Caryophyllene
Ledene

B -Neoclovene

B -Selinene
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cooked rice, nutty, roasted
butter, cream, fatty
alcoholic-fruity, malty
nutty, roast grain, peanut
nutty, roast grain

nutty

roasty, nutty

nutty

roasty, nutty, musty, earthy
strong pungent, sour

sweet, caramel-like, nutty, roasted

cooked, sweet
flower, sweet

fresh, green

dry-woody

cooked sugar taste

wood, balsamic

fresh, citrus, woody, herbal

flowery, fruity, fresh green, wood
woody, fruity, sweet, flower

fruity, flowery, herb, woody



49
50
51
92
53
54
95
56
o7
58
59
60

44.89
45.33
46.13
48.40
50.28
95.20
58.02
60.94
62.65
63.21
63.87
64.39

a -Selinene

v -Elemene

0 -Cadinene

1-Furfurylpyrrole
4-Hydroxy-2.5-dimethyl-furanone
Maltol

Nerolidol
2-hydroxy-2-(3-pyridyDethaneamine
Spathulenol

Selina-6-en-4-ol

Ginsenol
4-ethenyl-2-methoxy-Phenol

woody-spicy

sweet, citrus oil

green hay-like

heat-treated strawberry, pineapple-like, caramel
caramel, sweet, bitter

dry grass-like, oily, flowery

herbaceous
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(7} 180°C, 10 min

TG00 BI00 A TR

(AP 200C, 10 min
19 114-32. Hot-air roasting A &3 &r|4He] L5 GCMS 2HEF,

T
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(1} 150C, 10 min
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(2 170C, 10 min

WE 00200 B TR
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(¥h 190°C, 10 min



228 A Frite] F4E B4 AF, 24719 Terpene 33HE, 7719
Furan $}3E, 7719 Pyrazine $3E, 67019 Alcohols 8+3HE, 5719 Alkane 3}
&=, 4719 Aldehyde 33t=, 4719 Ketone 3}3E, Aicd 3= 171, Amine
SIHE 17, Ester 3HHE 12 F 60719 324 sldEE°] 54E.

T2 2] H Tt} hot-air roasting A3 AlEA ZFHH
d, ol S4<s E2H A Fel wet x3H P8RS 22
ART FridEe] o ®Bel THEHAJTT B Seon

Aol dAg
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o)
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AEFe 7FEA s Az o FAHES
ol oste] Addna dEA A=

N
fu
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=
5
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o
N
>
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2

o2 =™ 5-hydroxymethyl
=l 93t carbonyl 3=
, THRESol ofste] A Fo] FnE FA
Hed o] REZA BAEHE FUIAAES FE pyrazinedl =Y. (Park MH
et al. 1999).

Az el BRE frRdHe g
A

filo
oz
o
ol
fd
o)
il
o
2
i
o)
o
foi
A
oo

AToME T4 F ofmimatoly & 5o AdE°] hot-air roasting 7l
A He ol 93] Maillard ®Hg-°] 2oy pyrazine #F=A7F v 24
Hom, 190CoANA E2' AHgd FA4tlA 0520%F pyrazine = 7H4

5.0 = [e)
ek A=

A

oo x

_—

(e]

Ryu SK et al. (2002)& pyrazine F=AE diole AY =& o$ 3z
o] gFolm Ql4te| pyrazine AT Aol BWol UThH, <14
@ WAZE E Aolu, AA A Fe oled WAL vl oFg ozt B

TR Sohn HJ et al. (2005)2 {r=rollA 4k Lubzog F4ta Wito = 7t

FEHAAEH, 42 712 QN F dxHn 2a R F 2 A% FE

AT RS

Park MH et al. (1999) 200C | 4] 20%3F #ES*2ls Sdute] S/HEANA F

T3 WAE YEle E2 maltolo] AEHATGT BRustded, S04t
.

hot-air roasting 2] 7d-¢- 170C, 10 min®l| 4]
H, FX TR oF 10.758] 75 =

=t
=R
=
=R
o
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Maltol-& Z-4tuto]] —’TE—ZH?S‘}X] %+ maltose$} arginine®] oA ZA1s) Hk-&-

98 4329 ~HEHS

Cho and Kays. (2013)

AT FPEo] AAEHAESE ASZ F4H (Han et al,

ol A D I EF Aol7h HeAR met T
T Wi EASA g AAmAol s

g4 E4do] EAdttal B H (Jeon EJ et al., 2008).

B maltol(RT:

furfurale] A3F

55.32)¢] S AT (0.513%) o}
228 A3 AEB467% ~ 5270%)1A4 7SR

¥, 228 ¥, GFG G

~

e ug

Wl B sk =, SP)4He] hot-air roasting A 219 79~ 190C, 10 min®ll A

furfurale] 7Hg @ol AEHA o, TRt o 2520 F718HAS

A. M. Abd EL-Aty et al.

A=
Mol A Fa® §F ARES Fo) shjo

sty RSty =d, &
2} ester 3}HEQ ol

Shaoqging Cui et al. (2017) f-Farnesene®] 53] &%
F=d B A4 p-Farnesene< 160C oA Z2~E
Z 7P el wmgtem 200C oA 228 A Al

(2007) 3¥F7] %

ATolAM= 2l
S7He

Mega, J. A. (1979)& furan®] 2|F)A &

3 ge ol 7edditta

Furan AlE 3PS

Barg}

228 A2 LE7 2745

M 2EW g3 29
S

A}
i

Sk

rru zw?ﬁ

S0 ZA35IA ester =

22E AHEgezrt =

:

S
gl 7)o
gl w

S JHAG . R}
gk Al g0 A 1.857%
oA 0.531% %

o]

H
K
e

w2} F relative peak

area’} Z713tR o™, 200C oA 10 min < =228 A3 AlF9A furanA
o g]_sl-t' o] 2373% %2 slato] 7]_;<L io

Rapp A. (1998)¢] A7l
¢ FestH S

mew Fakw Wkl A

i SRlol A
],

B d7olA EFrate 22H AHEEr

7t
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Definition

QW

T

Bitter taste

Sweet taste

L.
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Savory taste

AXE &
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ANRE A el As ¥3de

Red ginseng taste

Red ginseng odor
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¥ 11-4-51. ¥5AA 25

150Cc,  160C, 170C, 180¢C, 190C,  200C,

Control ) ) . ) . .
I0mn 10min 10 mn 10 mn 10 min 10 min
Bitter tast 35 2.6 2.5 2.3 2.5 2.8 3.0
tHer aste 4o +07P 4050 4050 4050 +06®  +08*
Sweet tast 2.1 2.7 3.0 2.6 2.5 2.5 3.2
weet taste 50 05T 406c 4090 4050 4050 406
Savory 3.0 3.9 4.1 4.1 4.2 4.4 4.1
taste +0.6° +0.5 +0.7° +0.7° +0.6° +0.7° +0.5°
Red
) 2.9 4.4 3.8 3.8 5.1 4.5 4.3
SISCNE o3 xos* w07 #09° 407 +08% 08
taste
Red
) 2.2 3.4 4.0 4.0 4.0 4.4 4.8
sinseng +0.7° +0.7° +0.8™ +0.8> +0.6™ +0.5% +0.6¢
odor
Overall 2.6 3.3 4.0 4.2 3.3 3.1 3.9
preference  +0.8° +0.6" +0.6 +0.7° +1.0% +0.7° +0.5"

=4 Values with the same superscript within a row are not significantly different
at p < 0.05.

gte 170C, 10 min 228 A3 FEEdA 7HE @& HAFE 2o,

& s
BPE 22 E A3 FEENA 2ule] TFLAQ] 0.10% caffeine EHNHT} &
An}

O % Hels % Axd Fdo] 170CoHA 228 Aeld F2BAH 2ad)
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T8 B2 190C, 10 min 228 A3 FE2EAA 7MY =& HATE 49
H 2= FEEA FAIUTEYG 748 gto] F71E

& AgolA T3k Bhol

o|N

e B AT B Avs $714

GC-MS A384¥ FAHeTitt 22 HETolA pyrazine Als H&Eo F

o] F7Fet e Ryu SK et al. (2002)2 pyrazine == QlitelE 17 ‘4’
- Ae kel FY. A4l pyrazine AT Aol ®eol ATtHA

Astal & WAZE E Aoy, AAl A4t 2 oldd WA v O*Ff?}

olgtx BT

oo rr
rlo
k3
Kl

< 180T, 10 min 228 A3 FEEoA M =2 JAFE 430
==oA FAYTEYG 4 gto] 719k

i

8

A gFL 200C, 10 min 228 A3 FEFEAA 71 & A4S 4oy
€ FEEAA AT B4 Yol S ol $AA TR 22 A
= =

oA FrAEe F £FF] 2718 GOMs ABARE A8

e
2
>
o
o
Hir
rlo
!
&
Ll

TEE 170C, 10 min 228 Ag 3 F=

FEENA FAYTEY 52 JFE A

P

2l
ol

£ hot-air roasting A g% W& Fra AR Fi WY A=E &
F71 S8l S

o
o

g 4-36.0 AAE HAPH Fr)ike g ARl FHE Fold AR 50 g
e & 248q0 AR APzde 9ERE JFAE FAHUL / 150C, 10
min / 160C, 10 min / 170C, 10 min / 180C, 10 min / 190C, 10 min /
200C, 10 min%

LU

WP 52 W2AdHE ] T2 hot-air roasting A&l g ZP4F 100 g= %o
& A% HEE A S ool Ao wel Felg o 33 HHE A

g
3£ 4-52.0 AAF
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¥ Puffing index (%) = ;

A
] 2]

gAe
ZgAe 5

X 100

jubal hub
o] to,
| g
k| bt

ofol| ofel

1% 114-36. Hot-air roasting *g] & ¥Fd Fv|4te] 1.
O Hot-air roasting A g]l- 257} S71stel wel Su|4te] Hgo] t @Wol dojydt

Control 150C, 10 min

160C, 10 min 170C, 10 min

180C, 10 min 190¢C, 10 min 200°C, 10 min

% 114-37. Hot-air roasting 2] & HP& Fu|ite] 431l

¥ [1-4-52. Hot-air roasting A &|& Fn|4te] HIPE

150C, 160C, 170C, 180°C, 190°C, 200C,

10 min 10 min 10min 10 min 10 min 10 min
Puffing 146.93 154.53 171.00 176.07 186.20 195.07
index (%) =*1.79° +1.79° +0.00° +1.79 +0.00° +1.79°

*f Values with the same superscript within a row are not significantly different
at p < 0.05.
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O Hot-air roasting A2 =7} F718te] wiel Fujate] HYES

o[N
Al
91_:

O 228 Aee=st F7Hgl we Aze HPBE /A, ol 19
4370 ANG e BE a8 Aol Fo AR EWe| FFo] WAl
3t

a7 36.0 A g o] Byt T A s FAT & e

O Praveen et al. (2017)°¢] B3t 228 A2 257} S715el wet HPgEo] 5
7hstdthe ATA e A%

O WAE-L hot-air roasting A2l WE IH|4 AR Hu B H-E &

O AAEL W2AAYd FA 273 hot-air roasting A8 d SH|4 100 g& 2o
R3)E 249 F ol Aol web Fagor 33 w2 24 1 PR @
FFHAE F 4530 AAT

¥ Expansion index (%) =

| ol
oo oft

=

— X 100

o o,
—z|z

jubad fuba)

&
&

l> l>
ol | of,

F I1-4-53. Hot-air roasting *&]3 Fu]ite] BAE

150°C, 160°C, 170°C, 180C, 190C, 200C,
10 min 10 min 10 min 10 min 10 min 10 min
Expansion
nd 146.46 154.04 170.45 175.51 185.61 194.44
H(l e)x +1.79° +1.79 +0.00° +1.79¢ +0.00¢ +1.79°
%

*f Values with the same superscript within a row are not significantly different
at p < 0.05.

O Hot-air roasting *12] 257} S718tol] wel Su|ake] AHEE S7HEH

O ©]& Jaime Daniel Bustos-Vanegas et al. (2017)°] Hil% £ LoA E22H
A3 A= & 59 RS ztets et AR
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228 AZE 7 3’?: o we} Frd Algd =] FAFHJeH(TH 4-37. F
1) FETEFE 2E2E Ayt SUHE wel AT (FE 4430 F).
Praveen et al., (2017)x= 250C oA Al59 BHE-L 139.93+2.65%, 350C Al A A

o] WAEL 160.70+1.02% 2, 228 Hoe%r7} Z713te] wel Alze HF
Eo] FUtetRttar B gt

1=
WS+ hot-air roasting A 22=0 & EH|H AR L& HHSIE FRlst7]
Ao =

3 I1-4-54. Hot-air roasting A2 Fu|4te] I =

150, 10 160C, 10 170C, 10 180¢C, 10 190¢C, 10 200C, 10

Control _ . _ . . .
min min min min min min
Specific
volume 0.77 0.51 0.49 0.47 0.44 0.41 0.39
+0.748 +0.45' +0.50° +0.45¢ +0.52° +0.41° +0.28°
(mL/g)
*8 Values with the same superscript within a row are not significantly different
at p < 0.05.
O Hot-air roasting 2] 257} S715tel] whet 3|k d== Zadh

O

@

Pittia, P. et al. (2001)°] W2 "=o| Wsl= E228 A3 Ay Fo W
7y Fo g3 7= Fde yehdvga B

v A &

HIA 2 & hot-air roasting A 2]=0] W& Zr|4 AR By A AEE &

a7 A ZA,
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O HAZLE =5

w4 A

o

2 Yo ddges A4 F3 hot-air roasting A3 &
FAZ v gtoz dFstsidlen 33 vkE SA4siglon
AAE % 4-55.9 AAE

B o
N &
) mlm

H o

=
ar
A

A &9 l‘f*-‘l](mL)
| (g)

RECES

¥ Specific volume (mL/g) =

¥ [14-55. Hot-air roasting # 2|3t $w|4te] B A A

150, 10 160C, 10 170C, 10 180¢C, 10 190¢C, 10 200C, 10

Control . . . . . .
min min min min min min
Specific
- 1.49 2.04 291 2.36 2.45 263 277
VOIME 0018 +000°  +004  +005°  +004  +003  +0.04
(mL/g)

*f Values with the same superscript within a row are not significantly different
at p < 0.05.

O Hot-air roasting *12] £=7} S7gtol] weh &Frqtel RiAA = F719

O ©]i= S. SCHENKER et al. (2000)0] #2 =04 228 A #A9 Q& &
S 2noA 22" AEE Ay W HwsiHSs W AN Rt o Ao
3 Bus A A

O 200C, 10 min &< 228 A As+= FATRT vlAHo] < 8591% 5
s

O Jha (2005)= H=9 Y= 2228 Ag st Wi 359 A 9 Gy
9 AE Fxo &4 ARE HAIT Bad

O wAlFx2] #ZL hot-air roasting A& 250 WE AR HHATFEE U3t
7l fal JPHEAeH, FARAAR A S o] &3t FA 2] hot-air roasting
Ak Fua Alme s d3Eg
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o] FH7](MCM-100 Ion Sputter Coater, Sec, Korea)oll 23] #WF o2

dt e

S #HEIJ O™ scanning electron microscope(SNE-3000MB,  Sec,
Korea)= 20 kVoll4 150, 400912 ##3% SEM imageE 13 4-38.9F 19
4-39.0 A

A : control B : 150¢C, 10 min C : 160C, 10 min

E : 180C, 10 min F : 190C, 10 min

G : 200C, 10 min

719 114-38. . Hot-air roasting *2]3F £v|4+e] SEM image X 150.
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O FAH TRt hot-air roasting A 2|==7} F71ge] wel A5 FH o34
TE7F AEN e gEd Fxo w7 HA ST

A’ . control

E’ : 180°C, 10 min F’ : 190C, 10 min

G’ : 200<C, 10 min

1% 114-39. Hot-air roasting A 2|3t ¥w|4te] SEM image X 400.
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FX 2] F B} hot-air roasting A 2]2%7} F71ste] whel Al5e] mHe] thaA
Txo 5ol AdEHAeH by T2 AV¢ U SUHE
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Saklar et al. (2003)2 slolEylel 4%, =28 A7t A=y Zeok A=ZL &
L, Alzd 3 2 fEsh, HEo 223 S3d @il FxE o
o ®Rargh

B AY9S Tl 22" AYrE Srlike v Fxol d¥S Fol Fy AR
o] oSS EIE. ol9 B2 Ade E2HE AT IS FEE A &
o] WR=2 AT A9 FEFec] THE Aoz g¥d

FETE

AFAGAA T4 FEEe A f dEes FE23 dF FES didoR
wol ARgsta lon, B AFdAe deed dF FE& WIS hot-air
roasting *|2] 250 W& Fr|atel FE4& HIE AQlstaa 13y

NS 1 ge 50% ANEE 50 mLoll 7Fshe] &-27280C )4 2412 &<
% o3 (Whatman No. 413 vl &FE 73 F7]o F2d 2 mLE
105C dry ovenoll Al a&e =2 w712 7k A A o] oA 303t

g = FAE SR 33 RbE SAst ofgol] AAZ I wet =
FEE AN T F 4560 AT

23
el

\

=
F

ot £

uol—

==~ O (0 =
FETa(%) =
(FFAA G P T FA - FZFHA 5 A) FEEYTHY <100
(A =] FA]) AHE g FEE ] 59
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¥ [14-56. Hot-air roasting A g|gt Zu|4te] FE24&

Control 150C, 160C, 170C, 180C, 190C, 200C,
ontro

10 min 10 min 10 min 10 min 10 min 10 min
Extraction  53.31 60.00 63.13 65.63 68.00 70.00 73.75

yield (%) +0.87% +0.00° +1.08° +1.08° +0.87° +0.00° +1.258

8 Values with the same superscript within a row are not significantly different
at p < 0.05.

O Hot-air roasting *12] £=7} F7lgol weh Frjatel FE5ex 719

O ole 22¥ Hesk Fuldel BEH F2E ¥ =7 3
ol met Friakel Bust AR BAHYL AT Solo] FrlA o YR
7 A9A FEFE MR o2 1Y,

m\m

P
@ F=

O AR 10 g& ZF%F 100 mLol 7Fte] Fe4ZE0T)lA 34T 223 F
ﬂ]—(Whatman No. 2)%. U]FJ f?}%k T3 &FrF g4 FE29 10 mLE
2 w7tA 7kE g dAA o E el A 3023t

5 FAE SAHsAL ‘I] 33] RHE ZA3o] offol] AAIG F2lel wet

N2

= =~ 0O /0 —
FETE(%) =
(BFHASF DR TN - FFHANFA)  FEEAF IS
RECEF) e FFEE T
# [14-57. Hot-air roasting A q Fr|4te] F&55&
150C, 160C, 170C, 180C, 190C, 200C,
Control . . . . . .
10 min 10 min 10 min 10 min 10 min 10 min
Extraction 37.38 40.39 44.70 46.58 48.45 50.05 51.92

yield (%) ~ *+187°  +093"  +011° 173  +£138°  +067  +137

*8 Values with the same superscript within a row are not significantly different
at p < 0.05.
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SY et al, 2008), Erolu]:

714 o] E%53} (Kim SR et al., 2002).
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= frotellAl &d =717}
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A

717}
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oe

oF

A 2 Fo2H ] THAE

(Pyun JW, 2002).
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+.(Jeong DH et al., 2012).
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¥ 11-4-58. &9 7}271& €9 #34
7 59 d5Fs dAAE A4S AAHA ETE, & 2, 4 55
THeA 3] A AT Aolojok g
- QFE AR AMgsle Aode FEAMNUAAI BEEAd S
HEE FH3] 7tEstoofr g
Az - 7FE71E . B
- HFAFL A e "HAFAHE AHoF I, A=
2 A4 % 10T OIS}E Wyztstodor gk (4hgt, pH 4.5
o|3}o] AbytA|E IE2))
_,Orﬁﬂ
SLE" FHH, = e e 71 EFFH
1 mLg 1 mL&
40,000°] 3} o 40,0000] 8}
(BFA = 183 (8 FA =Z
20,000¢] 3}
1 = pH (23] E o] =+ pH
4.50]3}2] e 4.50] 8}
% Eime 785
2t A| 3 2 2Lt A 9
S4dolofok
70 0
o1 ‘6‘1-') o1
o 573 olofof S/ olojof
3}) 3})
1 mLg 1 mL%
100]3} 100] 3}
(B A= 1 g& 100]3} (8=
2 == pH (8 A % 2] = pH
o A 4.50]3}¢] 7% 4.50]38}2]
T At A F 2 S/do]ofok At A)| E 9
7% st) 735
S/ olofok /g olojof
3}) 3})
O ZTAF/ Ax T4 & 4-59.0 AAE

- 170 -




-8

B 114-59. SNF7F Ax T

(A5 FA2)

@

A

o ]

Ho
I

~
o

i

)

[ A 2]

i
Gl

N

(Trypsin inhibitor)

3}

71402

Bf

) g

=4
[€)

of BIEFRI(A, D

=
oF
bH

[e)

AA 2%

Al
—
o)

)

o

n_mo
Jjo

K

il

o

A THez AF Wel v

|

|

2

°

%l

°

N
o

7}

[e)
=

i

hd
EM

wp e

Tl o

X

%

&

No

A Aol Al 24

X

Ak

4-60.°9 A A g

TAS E

1

L

- 171 -

3 I1-4-60.



SHH,

0.1 o]
5

[e]
pud

.

FA7E 0.6
o]:/\

bol o] of

]

)

2]

Al

[

0.1 9]

SHarer

S

Mo g ALE

[e)

EX
o]

to 2 ARG

2

FA)
ZFol A7 0.6 ©l
Ao

ek
)
0.1

- 172 =

sholl gl

ol H X =
Koo By F o2 He N T RO T
~ X —_ nH ~ —
A O S O TR = = A el ii~a
AL 5 o o ) | o
T OWTE B oy G A g8
Ty EogL g} T RErzZw
A B L e T oy w
L PHRE = g7 = © o Iy 7
D 8%% 8 X thzwaao
g [T N . B S 9 g P
oo lyy F oo fpEE M op PEWOET LL ww T e =
mhy o o MM o’ o N_..n o Mmr % o o o m__.w . o RO o T
1_7 N
ﬂuairwuu_. G = S o < Mmujl YW T
K 0 — On_ ~ e i) I m ~ — 750 :.L
o LU e e FEX _F LTz 0BE
A g | %amﬂﬂ & o 22 ,ﬂ%%._6uﬁwmww
=T <R 7 — X 7 W o < — O S o0 <
Awmﬂctuu% Rz o, B I >
1__1_ o EL .mo a0 En# .—.IJI _10 ﬂA.l ,wl\_ ;0H H_T W s o I \.n./ L_L _._.__H_
B oo ,m_ e = - S el "
i o_uNru Mﬂl_l | T < " o) o ) leru & \mD > B /W.\c . ~
TPt e Moo Mok HE ¢ REy | P
~N[E T T 3w pE P T 2o N ET g M B
I R T o Bl e o T R 7T
T W3 9 2 9 2383 BEeE -
T
o
T
B f
N
N
o) 4 N
R0 G T
S) ) ©

@ 4




£ [14-61. A FAAF 4

A E A S Aokl A F5
AEHT NEERDEAZEAEEE 2H)
I—éE"pE"' HAF=F 93.18%[th F(=4H 100%, +
AFoks
L ot oe = &8 70, o]AF] AFOEAF =0l
O:§ ‘OE]_XHJEJ_‘% “}l 7L S 74) ]o], o TTE
S - 6%[AFFAHZF2N100%, ZHE 1% ©]
T ° A, ARGEEY SRy AU,
= ofF R plgivln &SR
A+ AFOFAL T
3 2] ZH 7} 35 E A
HAF=F 96%[th F(=4H 100%, +F
dA s 9 AFE 7% o], AN F=H 2%
ek [AFOFAH(Z2D100%, T E 1% o)A,
AA G, iR E, JIdd, FFET
A = AboFA T A9 E
2] ZH 7} 35 E A
HAF=F %[t F(=4H 100%, F+F
1R

{0
2
it
ol
wa

% °1d], AFEEFY 3.3%
A
L

5:} N [7ZHE2H) 100%, 70 brix], AFekal 2=
° 29 1%[AFHEAD100%, D
1% o], A%, ziw A,
A = el at
A E G THCB(YEZE 4%2)

EATEFEY SUAAT, DT
BEAD 2%, ABEDEAD 0.5%),
olFhA o WEED) 5%, AABH(E

0
2
it
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ot

e
b, QlAtEEHelAFE 20 mglg ©]
A6 E Q1A 100%, =D 1.5%
A% 87 AR % B4
— 2 E 7Y 7}
AT, A7 40%(=4h), A8, &3te
ARG GrEY TARTEIZ, =
S AL A B A} ok
-%]_XH_,EJ_US‘ ‘;’-l Ak, %“u 0‘\_"_: 40 mg/g o] o_), A
o Z, FAEZdEd, TR 60%,
" e = BAAE 70 mglg o), Fhet
gAY, SelotA|, Fher)d, A
&
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O ¥ 4-61.9 xwl%} Alﬁ*?ﬂl% S T3 TAETe &3, HriEe &5 g
|

7 #48 FAFA A=

O 2x" AHzAe 2 FA Boel 2% 248 =4 FYolA 170C, 10 min
2 1Y

O B2 ZIARY gz 99 44009 AAZ NSz uet 233

228 HAZA
(170°C, 10 min)

19 11440, . 228 48T A=z A=

O &7l &4 %@oﬂ AAZ 6 FzvolxrE &afstal e 2vHA 24
71(DSCH 1500, Y4t714], Korea)E AH&3te] Easti o™ 19 4-4.0 AT

O ZTAFS Az AHL3 Z2AE IAELS 170C, 10 ming$¢t 2283 & 3

v =
cycle BHE 33l W particle sizew 948 mC 2 19 4-41.0 A
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O 1A=Z Az TAFF 33 wFgHlE & 4-62.9 AAT
® [14-62. 12 457 vl

Appearance Formulation

1 Ay FH 94.05%[ Ty 11%], SAHEE
A 0.99%, oF7kAoF B 4.95%, L

Ao T 9A05%UTIFLEE 11%), FTAED

0.99%, 28 4.95%, Hd4A

N
T

olof
o>
S LE
Ho

Qo) £4 BT HE 11%], TR
0.99%, ol7tAol W= 392 ek A
1.96%, LA

S
2!

olof
o
S LIE
Ho

A T 93.59%[thF ¥ 11%], T4

147%, oF7kAoF BE 4.92%, WL A

59 dY T 93.59%[NF & & 11%], ST
AT 1.47%, A 4.92%, AL H
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- A T4 9336%[FLF R 11%], TR
i/\l-;o 1.47%, oF7lAot HE  3.43%, 7R Al
S 1T T

1.71%, HdA

W 22 FAFH A=
O 2a=2 A|=3 FAF2 <Az v E £ 4-63.00 AT

X 114-63. 23 TAE=S |

Appearance Formulation

A Fh 9A4UNTLEE 11%], FAED 049%,
AY 4.97%, AL

A Fh 9AS0%ATILEE 11%], TR 049%,

of7kAlo} WM& 4.97%, L
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Ah T 90.04%[HHFyE 11%], AL
g 1

O A

O BEAALEL AF AAF AL VA BN ATl A= AdAsSa o
selal F 6vo] Held

O

w25 Tl AFEHALH 4 HARO AHEE ol F 74 A=
oJ3) 671% &4 3H(sweetness, bitterness, red ginseng taste, savory taste, red
ginseng flavor, overall preference)®] =& ZFAIES 3

HedAE AAsh] A, AASddA Z2F &9 Aol dis) drstsion, &
A ol E 4-64.0 AAF

151 Al FANT BE AT

B5AA AHEE 19 4-43.0) AA S

¥ [14-64. TF79 #5HA 89
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Definition

Sensory characteristics

Taste

X

A= &

=™, =

£ vy

S =
= S

o
=]

]

*

Sweetness

Bitterness

Red ginseng taste

Savory taste

Flavor

v} A7)

Red ginseng flavor

Preference

Overall preference
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27 oA A= 13 B AA AAE HYGste] TAFRY aigHlE 2AS &
A Zse] AAZQ 7T L HEFEE AL

o TR AAZR VEE HAert 7 =4 vERgEd, ol A" of
FiA o} HES HUtste ST/ Fr7F 4 E I guke] FAAEV] wEo
2 goE.

7, 8, 9 EiFfol FL3 3

T3 22 ZAERETES ARSI E B A9 1983 IAFRE V|Fo=E
formulation®l| A A A|gF AR JFRT ¢F 50% HAEZR TFHS LEFon
A EFFH e AAE TASE ARV Fd HEE

7,8 9OH TAFRAA TAEZS] JFS 50%= FFATY &k Uik H4
7F SA YERE

= UxE GEA(PAL-e¢, ATAGO, Japan)S AH&3lY A3

A=E fAE A=A (PAL-06S, ATAGO, Japan)E AR-g&3le] =4
Particle size 332 YEEA7|(particle size analyzer, Bluewave S3500,

Microtrac, Montgomeryvile, PA, USA)E A}-&3te] FAEA4 0= X

12}, 224 479 olsetd EAHrE AAE 2+ F 4-65.9F E 4-66.0] A|A
g
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E [14-65. 13} T4+ o133 54371 23

Particle size

g = (Brix%) HE (%) (D50, um)

s 0.7%£0.2 47+0.0 62.14

11 4 16.5+0.2 14.6+0.1 16.41

29 FAHF A 17.2+0.1 15.1+0.0 16.86

3 AT 17.1£0.2 15.0£0.2 15.51

4R ST 17.2+0.1 15.0£0.0 15.24

5 AT 17.8+0.0 15.2+0.1 18.15

6 AT 16.4+0.4 14.6£0.0 16.31
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Particle size
(D50, um)
14.51
17.11
14.25

4971 A3

E

% 5
A= (%)
15.0+0.2
15.1+0.0
15.2+0.1

b AT o3

(Brix%)

2
15.9+0.2
16.2+0.2
17.4+0.1

Eas

I1-4-66. 2
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9] particle size® T}

g, o] wZol| AN g T/l AZA "] YE
15.9+0.2~17.4+0.1% =

Uehgton] 134 Azno AAHe

=60l dEE 150+40.2~152+0.1% 2 HE}
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4. F3¢ 2 2L FHL AF AL

O Hot-air roasting * 2|2 £uto] A73ld FA4ELY FieZd s ALgste o
Y Az

Fobg ARAGY 2AAFA T4 2

O HZ =AFoAs 4 33 Ao tidk Aol EokAEA AAsHA A
AL de 299 Fart STkste] ZIEe BVl tl FeoEA dFe
W& AFo] Bol SAEA e AAd

O B AFoA Ad T4 2dAFo] JMAE ANAAEFHS AEPorE I
AA7F AAIL Y& FES ol8st 2Eo gHor F{FE WIHAA EAN

O B AT AelA galgol ) S AEYS AT Ae

O FUH VAT Agdte] Ax WP2Ae FEehe ¢do B GUF A=
g AAUL FA4 5o @AY gol AH APl FYste] HP2US A=F
Foglom IS e, FRYY GF A Fol u WP Fust FAES
22% 5 A9t Pl A

0
3718 exo gL wmi 24N ARE + A= FUA A5 971
stel 912 2 ABAY weh Hastel g,

7 2AAE Az

(1) 29 333 ]

O B Ao A&7 67 B9 87 WYY E 77t 1% 4463 19 447.9] A

=
1.

>
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O & A A3k FE3sr)= 19 4-48.9 A A

. = e P i

_'1"‘,%] 11-4-48. %@ﬂg 5}71

4. 4w A=
1) 4wl A=
O B AolA AT A whr ol f71%

&, % A= Agshaler, SaREe AR
o] o) &3} wiFHlE E 4-67.~3F 4-70.9 AAF
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E 114-67. = &9 & 2 w3

Al = R

s 2 #W1)(5F4099.4%, F= 2= 4H0.6%(#95%,
o 2=1t)]

F 114-68. 73 Ao & 2 v]gy]

Al =78 T8 A

] (54D99.2%, 4 (A E=4D0.6%

A F 73 A 2

AAE £ WE(F4D99.2%, ANQEH(EFAH0.6%,
o+ FEAGEL(FA

E 114-70. EF 29 & 2 wig]

A &3 = 2

T E10%, ESErERL0%,

dAs 2 Fr10%, AAF10%, =D 10%, 7}

o Hhzok10%, SEuE10%, AEia
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Hieslal =& H7bste] Wi @ 5 Ad V|2 dde & Azt F4 A
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E [14-74. 357 HF2499 & 9 74

A s o] & F4F @ HP27d (mm)  HFFA (mm)

=R 2.2 45 6.3
e 2.3 45 6.5
¢ A=

O HF2Ye] MT= 50 mesh ©Jstz2 Es EZS dAHHF Hst AAA
(Hunter Associates Laboratory, Inc., Reston, Virginia, US.A)E Al&3t o™
Hunter Scale®l ]3] L(BE), a(AAME), b(FAE) S =
€8 EF WA P (standard plate)®] #-2> L= 90.1868, a=1.1808, b=-8.1202%.
Fool A= 33 HhE Ao T HAghe & 4-75.00 AAT

o
>

Y

O B P2 o] Lt 80.20, azk2 1.12, bt 141801 oH, T #HP 9
L3t 80.13, agtS 034, bt 14.060.2 =4 4.

< SR wet 22 374 FHIE o 224 100 ml mess cylinder
AT MAE H7Fete] cylinderd] ¥ FES 7HEA AHA Al
5

e
™
ol
A
b
Jhu
ol
2
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CERRETCES)

O Ry HFxdeo] AsE2 133 T2 H

o0

oju

O &3 3F 4749 AA

+

—_—

X

__own
T
e
=

Nlvg

s

A FAE AF
30C water bathol A

S

At
S
=

o
=

N=ol 2 25g

o}
e

s N
T

o]

o
=

Z+9] tubed ©IiL, T/ 25 ml

45

=
L

AZe) TA9) A

2] %

9,000rpmell A 1523t

g
T

s

!

10+

Z_l

3}
o .

4-75.9 A Al

X 100

tubed F A — tube o F A1)

(Al &) 5-A)

o3
T

(&5 AA

!
T
.Z__l

e FEHF

ol

B
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feix
.

4-75.9 A A

33171
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£ I14-75. 3§/

e EESEBRSRE T

A e _ N

ANE 55 TEETAT TEGFHR)
L a b

=R 80.20 1.12 14.18 1.33 577 8.61

4 80.13 0.34 14.06 2.91 572 7.99

@) Texture &4

O H®He

O A A5 =Z7]= 3em Zol2 Adste] 103 HHs

o] -85}

ALt yrAle] Fghoe® veRd.

O Ry, B2 Ax3 HAFxo AGEALS TI7 4-52.9 AAE

B 114-76. 2%

2 AojubA| ro} 47

HP 2B texture SAHZA

=73te] )9t

29 9] texture S 2o AddS FrHshr] 9

HRE A9Es] ARstg o B AP

FAAA ¢

%%

Test type
Mode setting
Penetration depth
Table speed
Max weight

Adaptor number

Hardness, Rupture test
20 mode
3mm
120mm/min
10kg
No. 25 ¢15
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TSP A —

[~
)

B #Hgay 57 73
O9 11-4-52. J7F9 FTFol wE HP2yo| AGEA.

@ & dB=d A=

O F4 HP2Ue AXPRE F 477.9 Lol 3744 $HoR Az

E 11-4-77. 4 HB29 9] AZLH

O A - 7 12 2712 dd - 79} I 93
@ WW98%+&4t AF P (A E R 50%+F AT 50%)2%E £ — 93

TRl 7h - 3%

flo

® T4 32

oh T4 d= HoF 9829

O % 477.9] OWH Azl ot Mnu9g% et T42% S Higsle] 34 w3~
S Axstgon 19 4-53.9) AATH

rlm
o
=
=)
[
)

O AL 3F 1/2 AR X o Az LER 4P AP
AU Fitel waET, Fie] BA 2 exod HBL AYSAHY M
H7h wge] WA ks,

I3 11453, F4to] &std P24,
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o) 34 AER H7F g2

O

®

4 HARE Az Fol ® 4779 @¥ A=Wl we wnle T 4y
ol Wi E ztzh 98%sh 2% shel T WPxUS AxsHPoM 1Y

4-54.9 A A&

T AEYE Forstel WS AW W Wrle] A HPLE 245C o
A AR AYsPon], Wush i 4PH BT WPo] & o] Foi,

o

“ .

J b |
'.,H_‘_ » .
19 114-54. 4 Agv] A7 HF2y,

228 A A¥v] ZU Hg 2y
22 3T APuE A X3 T & 4-77.9] @ Az ot Wo)el &
A Agne] wigulE 2+t 98%9} 2% 2 sl Z2E T HFAYS A xs)

228 T4 490 E Al WP AASAL W 19 4540 AT Tt
AYulE A7t HYaUE 2 HW £w USCA 2ue] WPo] A
JESE

g

ol ‘ &

vl

a9 11455 228 4 A3 H7F P24,
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& e 7t HP2d 1

O 3 4-77.9 QW A= ot Wu] 500 goll 9 Brix%e 4% 10 mLE
Aesdom 19 4560 Mol FFEENL 7pE wne] T A

O 1¥ 457.° F4E=d 7 AB2de AN

O 1% 457.8 RW zue] Hyo| $AF o] FoA A gho} BFAR 29 %
We A3 g, ol FF FRae] vl Wyo g o] FoxA
we Aoz By

O EF WMo wis) FA5E HAsheo] Mol Fake] Foluh wrol A LAXA
ke

a3 114-56. #r](FHe} F4EFHES 7153 du ().

1Y 11457, SAFE2RE 7143 9v] P2y 1
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CESEETIE PR B,

O “EAFEE A7k WYY 1Y FAke] g ol vmE BAME A 9
S, A5 TS oldF BYHA AAFAA HulY FL WoT Fof
(500 g — 250 g) HABAUL AZFGAT AR Fakel W Fe nn)g

'\
=

a9 11458, EAESdS 713 9] H3gxy 2

G SiESd A7t HB2Y 3

il

77.21 QW A= ol w}a} B“U] 100 gell 9 Brix% <] :8—— =Y 10 mL

O 119 4-59.9] AAIZ HFP2HEe 3 4573 1Y 4580 AAF ~HAHTE =
o] & o]Fojxom, Tito] T3 uro] FASIA= AUAT FfHols 2yl

4o weise AP Mg Ao Budt

“

O Wm 100 gell 18 Brix% 2 ¥4&5< 10 mLE F7lste #H3e st =H)
A2 HPXER A EH Exo T4 & A&l 2Tkl HWrY =
1:7]_ _EL;(—]—H;(]‘— 6:]/\}0] bﬂ-}\gsl—

- 202 —



O WA FAHEENE Jhedte] HY2UG AZY A R TAE
HHl= EEEFY 9 Brixh 7€ E F79I0%, SAEFH10%7F sttt &

ol
o3

L

19 114-59. A& EFRE 7143 Win] HP2Yy 3,

) FAESY HoF HE2d 4

O ‘=
o 3

Yy

AY2

h
i)

odh

= A AR, A 2, R R T A TR AFVE ASEEen 4
a7z 100 goll 9 Brix% <2 F4bs

1
Q

o

[e)
2% 2HT & 4 APz Az 1

> 1 ot oo

e
oot
Al
i)
o
[>
i)

13 114-60. T45S9L 714
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FHEEAE i A% HB 2,

a9 [14-62. %=L 7l

O3 114-63. T4EZYL 7t £ Hg2d.

2}. Baby snack A=

O =49 Az AHEHE AEANTI= (F) LA AR 71718 AT

AR FUEe AY 2 kgH ASHOE FUHM FYY FEFL
-g—%}oq 29 5 18 ngel st eumos w3} 9 B3
= 9.

O A3} z=vo] AZ ¥4 Aok 4SBT FL 19 4-64.00 AAEF
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© | B b ra ) (va)0 (semu g s o (a2 9a)
i | |

B)

H O g

O 11464 =3 299 AxeA (A 299 Axd AHEH
dER3r19 o9& B
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E 114-78. AF F< 34 Ast2d9] AF )

—— . 7HE RIE o]
A & 2R g 29 g T (9
(cm) (cm) (cm)
QU g 0.45 2.40 2.40 1.14
w7} +0.06 +0.14 +0.14 +0.11
QU g 0.37 2.00 1.50 1.06
* +0.03 +0.00 +0.00 +0.09
Qulgn 0.85 4.82 1.44 1.38
22 +0.07 +0.31 +0.09 +0.13
° alolo
T oel 0.58 3.24 1.80 1.14
Ut
+0.09 +0.29 +0.35 +0.17
=7]
(o] olo
Feforel 0.54 3.68 1.78 1.52
Ut
- +0.06 +0.44 +0.18 +0.29
pa ety
Tol story
. 0.42 2.06 2.06 0.42
7] -
+0.03 +0.09 +0.09 +0.04
Z7]
Tol story L] (]
1.08 3.46 1.28 1.14
7] 229 -
”T;L, o ... +010  +021  +004  +0.09
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(1) =5 baby snack®] A=

O 19 46400 AANT ¢EW37]E o] &3kl W] 100% baby snacke Al %3S
ow, 1% 4-65.0] AA T

O ¥&EH37|& ol&std S 13 = 100% baby snacke AZstH o™, 19
4-66.° A A&

9 114-66. 54 18 = d|oln] Ay,
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O I8 4-65.9F 13 4-66.9 AATF =
A=, ole} o] =3 AYY|Y £5E FA™stH 2o o)
A Az F A=

O EZ baby snack?] R 4=l ST FHo osiE 2 FHAR. w
2hA o FS 2] baby snackS Azt 1 IS #EIH

O tHeF3t 2ok9] baby snack AZE Wu)(ILAS 7+l A70)E AbgEte] Az

O F BY¥ ¥ EY FH2 BEY 59 baby snacks A FstHow, I oS 1
=2
=

39 11-4-67. TSI 2| ¥Win] baby snack®] €|

(2) 3+ baby snack®] &34 H7}t

of A= e Fobg 2 B AFtolA /L3 baby snack®] &3
o

O &&= H] of AH&3 Frobe =y B AgolA iRk W] baby snack

I8 & 4790 AAF
O 2499 gal&x vl AP F2olA AP om. 20C, 100 mLY F/FF7}
H2 7 v 2We FREE URY Y3 viavE bkE ol &ste] dAF &
2 witetHA AN vig 5= FEE BEd
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#E 114-79. 83&=E vao] AHEE froh8 293} Mu] baby snack

29 o|F ZpA| A 2E
H Grad gzu avan i
appy raduates % " QwH
Pop snax 7] 2 bab
baby puff ~ © puffs su my] s | 1
snac

)

o gAlEE AP F 1083 APHAoH 4P AAE ® 4800 A

Ip
oo
rlo

.

O AA AZ3E W] baby snacke] 739 3% ool FEj7t FUAZ] AZste] 5
2 FHole Ao BE 24o] =< &siF.

de gasde 77 Bold ex, A, BeHd geol sk O% s
of Gobrh 2ug HANE FHHANA BHY
e 2 aRgos PAG 5 UL o B
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& 11-4-80. &3 A3 WE Ffolg 29U} W] baby snacke] &&= ¥l

P IRES AA A2
57 Qmn
G Happy _ | )
A 7F Pop Graduate ©3&H EeRsl 7]
baby baby
snax s puffs Fay 7] Eage!
puff e snack

(3 ¥4t baby snack A=

O Wule} 4 APuE 2H2F 98% < 2% = w3t ¥4t baby snacks A 23
o, 1% 4-68.9 AA

O davlet 4 APvE A2 98% < 2% = w3t ¥4t baby snacks Al 23
om, 19 4-69.9] AAE

O Wmel 4 AN E WG] Az 2vel A T AYH ojFe Ao
2 Qs 2de] ASYEI PRl YAHAAT, Avlg T 4N wWHst
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O 114-68. Wu]+FA4 Am| HjojH] 2

39 114-69. Aul+&4 A woln] 24

(4) ¥4 baby snack®] ZH

O FEWHIIoIA AZE 2ue Feold Wk F 1Y 47000 AAG =Y
Elg] F7(THRC- 065, BJ753H44%), Korea)ol 28§91 H7HstaA 598
3.

f

O I® %, ZH g F7 operating condition< 3 4-81.9 A|AIE-
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a9 11-4-70. 2¥g F7

¥ 114-81. £E|8] A operating condition

AQAIZE ZE o= cy o HE9
) =3 RPM
(min) (C) () Lz (T)
=5 O 7 70 50 50 5
Az @A 20 70 50 50 3

o] FRAE = B7] Yy @] BEUS AL o & 4820 By A

Yol AHgs sue wueh Fi HRUE 217t 08% sk 2% WIEShe] A
wlojH] e ALE
7l B9 EoR A% By IYAIS IY 4710 AL
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¥ 11-4-82. B7] ZE&H ol ujgn]

k= R A () HEE (%)
g 40 mL 24.24
w71 2R e g7 T 20 g 15.16
Z47] &% 100 g 60.60

I3 114-71. 7] €29

g & 3 ml (STP)7} &=l 4
FeiM = sl=ssolze] s 1%

N
Se ZAAE Ageloket
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1) 2349 F7 3% &4 =A
¢h LDPE (Low Density Polyethylene, A% Z&|d g )

O YWHa o F 'PE(
9l LDPEE FARHSD agol Fuste o
2 AA™ WEAG0 F. AT A1 AR Lk
o2 AgH.

O Ashy, 27, A=/ BT AT, (st 4D WEAHl A4 %7
S 9uy %, 940l st 94 4PAF 9Y AgHEM, Bgo=s
Wggel 3 A7 gdol glont Euye] 4 ¢x Aol FF wol
91

() LDPE (Linear Low Density Polyethylene, A3 *2

b
e
)
2
i)
=

O Z% Wol|A HDPEEUTI:= Y3 LDPERUTE Hon o2 EXS LDPES H|<$
st Adutrlo g AR Wol 2ol AHEA o] i FEAor] wjFEo 2E
EZAA o] Yo F=2 2.

O d7kad ARl FYZ=ddE vl A3 3istefFolv Aol Av= 4ol
Tt B0l Fau. SHAT A2oME SA oFsEE ARGl F sk
kg

) OPP (Oriented Polypropylene, 2 2]NE Z|:Z=Hz)

O PPE dF Ex o|FoR AUs st A=z BF< OPP HSolgang. <
Al FY=Z=FRAPP)ol Hlsty JAZAE, 445 T 7IAH A=7F 5k
T4 9 fugdoe] (Fsty 3 WEAS JHAL A FFH, FEolH
SO N 12U F, W F, BE F 5ol Lol NGO Agol
7s %
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stel AL
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)

Hojuby] o] ehd, A, 29 Fo A& AAZ @wo] AEH.

k<)

)32t

of &}
o] $43%. CPP FILM @502 A9 ALE

=N

o

=

=

>
=

s

g3
w 90% ol’dol B &% FE(OP, PET

o

O CPP FILME F<%1410]7] wjiel OrP &
¢*H PE (Polyethylene terephtalate, Z2]|ol &3l H HZ& 8 0] E)

() CPP (Cast Polypropylene,

ol
AL

BAETY AX A=de] 3u), ZoEde] 1080 2.

H

Y

)
=5

o °]&

=
[€)

o] 3 o]
ehH Al-Foil (Aluminum-Foil, &F7]F &%)

A
o
X
o
&

ojp

59 @
AARE,

[}

| —

)

o] 875

U< E PET, PE

T

) .

A=

X

b}

S

3, Wdol &

1

°
yal

bl ZA71%F RE

<)

Jom WA, W

Al

NJo

o

3}
=

4de A

=]
ax

o

F71A

L.

=z

v}

Az ZGA AREH AL

1)

AL

s iy

59
o Gzt W o
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= 2|g F9-X7} Adsicia dadh
E [1-4-83. AutE Q] A FEXAL AFY FF
2ElYy 99X N ISR ] ]
(PET, NY) + Al (PET, NY)
A 2 JEZE 39 LDPE
U + LDPE + LDPE ] S
2] WHo
F719F L5 ° t ]
sy OH AR sy 4 o noast el
=0 H%]' = o T T U )\/10 _/J\_E%]'Q' 'IH
o] o
" g9
F o] EX
= 3 JE&E EA uet
FEA &
ae 1 JEEE 93 uEAE ShoF, RAlg Wk W5 E
2] ZE g E 27 3
O B AFoA /A3 2o A= 28y 3¢5 FHYz Ao ~
0y 0920 A2 W PE B3 FEy dFrF AHZTE FHALYES 1
3k
O ¥4 PE B3 FEL AZo YRS FAT 5 Adu AAAo] 0= AHo)
AE W ATy 2 A BE3xr) suE B3] e
O &Fuy FEo A AFAALL ¢ oy Ui 2 AT 4 Qs
o] 9l
IF 29S 474 RE By 2y 99X, g By ~dY 9-9-x], ¢FuE
Iz Eo ZAS 28 4-72.9] A AT

I¥ 11-4-72.
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uh AJAFe] HFAZE T

(1) HB2de HEAZE BH

25

o Alx 3L A 959 HAE, HY, ¥4 3GAZ T

b s
=3

O WP A

% Jax

o

ol w@
A |E

NI || A

T |

e gl E
A floe || <
| B || %
| E |
O 0

a9 114-73. FP 29 HF

)l
P

Al

o

(2) Baby snack®| HFA= ¥4

9

O Baby snack A|A|3

il
<]

NJ ||

| oF

we ind | w

A flop || <
e

||

oF | M|
ol

9 O @

1% 114-74. Baby snack®] HF

wy o
4 3
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o

O Baby snack A|x¢] Z-¢ ‘@<
A 29

oy
Hin

N

ofe] Aol e} Aol z7]9}

o
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O Baby snackell FE A g
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SIEE:
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,_mwuo
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7}

o] HF2Y Az ¢

g
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=

= A7

L._W

[e)

GERER

o

&l

A%

o

;ou

&
l

,mo
-

O
Tp

T
o

Jou

].

sto] 7}

=3

o]

to 2=

3|

2 AxE 23
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T

o

O Baby snack A|z9]

)

O =3} baby snack®
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A5 ol R AadE 29 AF AT

1. 3 49 H3 93 =1

2 ¥

1 =

(35 x 35 cm)°l

O Petri dish

Goyang,

AR S92 7AYol 33 7](Anypop600, Icekhan,

1

T

g 24

=
) .

Adeks AHste ®E

a9 I1-5-1.
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He=3

=
=

o] UF =k Gl

3 Y= chip FEIE HFo)

T

A A Fo] AxE Y=

=

=

O 5AIF A=xH AS+& chip JH

o] AzxH.

ifl]
4

o] Al

oA Ho} WhE EAZL

FE Y| chipAlZ7} =]

=
=

1

O]
T

o] B°]

o

|

T

= A, LA
o

o
=

[¢]

1)

71A o] wlgk

1

7%l M1 x 1 x 1 ecm 72 A-EE,

& Agtel 3
3 g Mol Y

HOR AlzHA

GRS
"

|

e
=

o

O o] Yoz
X o

O

i
A

L

—_—

0

o

7] (LD-918TH, L'EQUIP, Hwaseong, Korea)E ©]&

0~3%7F =5 55T oA dxA|

Az

g

O

(Anypop600,

}al 180°C ol A
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°©

2

°]-8

=

=

Icekhan, Goyang, Korea)



b QA

;0:._
o7
o
1

Bl
oyl

357

Q]
=

& ANF 2o A=

2ol B B2 dEellM AARE 2ol 1

159 &

9

Q]
=

3

hid

3l A|Fo] H

A9 oA A

Njo

O E& AHlA A

Moisture ( % )

Puffing gage

Low

Middle

High

1
=

a9 11-5-2. %

)

w

Ef7h A=A

(€]

ek

Q)
=

g9} rRVHA| =

F A

el

Qe

O A TACIA AT

lo] o2 whgel A=zrt 27,

2
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t}. Pellet A= &, pellet?he AH8-3td ¥
(1) Pellet Az 74

O Wi 7AFe] AL A4S 1 x 1 x 1 emZ AAsY, FA=7|(LD-918TH,
L’EQUIP, Hwaseong, Korea)E ©]&3t 55T oA 2447t &<+ A 23

O Az7} £ 4 E7](CNHR 26, Bosch, Ljublijana, Slovenia)E ©]-83}o] Q14+
2 AE

O HWIFF(E0%, 100 g), BIVF@A25%, 85 g), AAED(B%, 10 g), BeH25%, 5 g)ol 120 mL
== H7Fetal W=7](K5SS, KitchenAid, Benton Harbor, Michigan, USA)E ©]&
3l 300 rpm, 7% &<+ RIS

O W& ¢ 6 g AEH Ak 5 IF 7A27|2 0|88 50T oA 247 AxAZ,

O 1z} B pellet= HE7](Anypop600, Icekhan, Goyang, Korea)oll il &2 F1t
&

=g gels) WYL ANG

=2
s
o
N

fo

PERECIEL:

749, 180C oA Azd =9 dAsA e 3
& 21T 5 A+

O 190 ~ 220CoNA HBPH 2dE F=3F moFo] AAshA] & HAZ 2 AZXFHAL,
5 ]

257t #E&FF pelleto] EpA Ao] Ao Ao g Walele ZE g0 & & UUE.
Puffing temperature ( °C )
180 190 200 210 220

19 II-5-3. Pellet?t o] &3l THE #Hg 24
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O s} e EBHel WE 23} vims) 2UFEE He AFol AZHAS. AT,
o703 mofol YA BT, EOF WHARYE WolE o]
b AFFO] AZAL.

g}, Pellety} &L &E33le ¥

(1) Pellet Az 74

o] g3l 24417k F<F 55C 9]

TFR(50%, 100 g), BIFE425%,
7}3l HE=7]1= 300 rpm, 7%

28 S BA)E olgBle} BLE Aty ®
2

ol
=
), QAR 5%, 10 g), HEH25%, 5 g), & 120mLE

k]

O AW~ (BE—SOOO Bethel Electric, Eujeongbu, Korea)E ©]-83t¢], #1555 1 em YHIZ
48ge & 1 om HE 02 HH3to pelletS A %3

O AzH pellets 50C 2] FHx70] YL 1, 2, 3, 40k} pelletS AU, 242+ 1, 4, 7,
10%2] 28 X3 pellet Tt

O Az" pellet Z(H)E 1.1 (w/w)E £ F, A& o83t 180 ~ 220C 4 3
SRAIZ.
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@ %8 Fo =

O 1%9] &2 Ad pelletofi‘ HPg 2] AL, 180CoIAN AR AL AA
2 A7t AAE 4T, 57} EoldSE 9AF nge Uen. ST £
T2 pelleti-io] & AL < & = AU

O 7, 10%%] i< 9 pelleto 2 A|x3 ~Ho] A9 180T oA AxH 2Hs A&t

AAF mofo g7 ~ulo] A FHYS T3 180T oA AXIS 7, Tust ~do] |
28 A& 3 T+ UUE
Moisture content Puffing temperature (°C)
of pellet (%) 180 190 200 210 220
i ; ; .’.‘:c_; i ¥ %‘i &
B b ) o e
r...A_"r .- ] A Jl f?‘ . I'
= ?
4 F
A | '
7 ¢ 17
= 3
10 \ ;
' o B _,/', L e
1% II-5-5. Pellets} &8 &3l T 33 24
(3) AE
O Pelletz} 2 &337] ol A& 1” AT BFo 2ulAz7t E7FSYAR, pellet
I Ae E35t AZIAS A HFLEE ALt €AT 2oke] Ado] AlxEH=
AL BANE

O Pellet? 25 Egtsto] P 2dS Alxsh= o] 7P & Wlolg}
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2. 93 AFY 4= =47 HrF € AA

7F QAAEDE 83 pellet A=

(1) A=A

O Pellet®] Az 34 7]E AA AL pellet Az B4 getq Az

O & AAHSIL 1 x 1 x 1 am AE §F, EFAX7E o] 83to] 2443t 52 55T ol A

O Azd A¥e %éﬂﬂ% |3t 2ds e, B/HF (50%, 100 g), AVHT (42.5%,
B(25%, 5 gt & 120mLE H7lEl W72 300 rpm, 7

7](BE-8000, Bethel Electric, Eujeongbu, Korea)g ©|&3t4, #t5& 1 cm HHIE
a1, 2, 3, 4N3E Btk pellets AW, 2+ 1, 4,

O Az" pelletz} Z(HN)E 1:1 (w/w)2 EF F, HFIE 0|83+ 180 ~ 220C oA 73
SHAIA.

L} Pellets} 2-& £33t The Asixd o] E497) &

(1) A=

O AzH HP2vs AApdel] F1 5% 5<% 2F F, petri dish(35 x 10 mm)ell <] ¥

e
.
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Texture analyzer(CT3-1000, Brrokfield, Middleboro, MA, US)E ©

H =23}
=9 T1 0 H"-.

SEE

B2 ZRE Ao HP2HL §710 A9
2 2o wuz A9 ¥ WIS 553
=49 2AE Ao s AN

T4 24 (Principal Component Analysis, PCA)
gt A 23S 2o mE A8Y ol3istd AF A
3 PCAE &85

]

7

QE
£
o
b
it

8% 7, 22 8719 AAA

e

XLSTAT Z=213H(XLSTAT ver. 2019; Addinsoft, NY, US)E ©]&

. Pellet®} &S %3t THE Asixuylo] EX4

W) A=
® I1-5-1. HP2Y9| e
Moisture content Puffing Eilir
of pellet temperature
(%) () - a b B
180 75.80 T 040 044 = 025%0 1188 = 0.42’5“ .
190 78.83 = 0.32*% 046 = 0.13% 10.70 = 0.50%¢ 535 = 0.65%
1 200 7598 = 019 193 * pi12@ 1184 01348 1.21 *0.19%
210 7400 T 0.62° 261 0129 1114 1025% 450 xoee
220 77.60 = 1.07= LA o= PIFE 081 = (55" 502 = (.8p*
180 7740 £ Q430 0.07 = 0020 1285 £ 0.15:.:";‘ 1.76 = 0.65=
190 8110 = 088  -049 = 003" 1046 037 1582 T4p1®
4 200 79.85 = 0.15°F 0.23 = 0.06% 11.95 = 0.29< 800 = 0.24"_"3
210 7906 = 0.18° 004 £ 0052 1311 = 0.06% 6.00 *0.51%
220 76.67 = 0.23% 164 = 0.00% 12498 = 0.16% 127 = 0.21
130 7505 T (.62 223 + 013® 1405 £010% 366 = 0.26%"
190 7843 = 0.91°F 036 = 0.04% 12.66 = 0.33% 378 = 0.pd=C
7 200 80.51 = 0.21% 002 = ().Ol'j"E 10.59 = (.23 1255 & l.Glf'J'
210 80.30 = Q14 026 = 0.02% 11.85 = 0082 10.20 = 0.63®
220 76.29 = (.51 197 = 0.04¢ 13.06 = (.18% 254 -z ()18
180 82.03 = 021" -0.32 = 0.06% 10.50 = (.34 2133 +1.61%
190 8165 =032 -0.82 = 008¢ 1115 £023% 1831 = 1.66%
10 200 82.34 = 010 -0.67 = 0.04= 1013 £ Ojllf:‘_a': 23.70 = 0,50
210 8194 = 03_“‘ B —(0.71 = (0.007E 9.36 =027 21.86 L 2.43%=
220 79.86 = 0.36% 031 = Q.17%4 10.93 = 0.a0%* 0.20 = 2.08
*"The mean values with different superscrip letters in a column are significandy different (p<0.03).
“IThe mean values with differsnt superscrint letters within the same moisture content of peller are significantly differeat (p<0.03).
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O Pellets] FEFFo| A58 2o HEGS F/15H AFHL Uehile. 53 1,
10%% HIRBE A, ZE AR BEgl] felgel A FeES

O AMEE pellete] FEFFo] 10%9) AT The ABEe] Ws) fFelHom e g
2 UEigle,

O FHEE pellete] FEFFH HYZo| HE AR FAE Fol= FoF AFE Fol
2 5 ols

O AR 1%9] pellet F8543} 180CH HYT ARo}] AEafolE e Ao,

4, 7% T2 A pellet®] Matghe W=7 FrbsitF HAdhe BEFe UER

A=

(2)

E [1-5-2. HE2Y 9 A=

Moisture content .
Puffing temperature

Hardness

of pellet - "
(36) ("C) kg)
180 1.87 + 0.18=~
1590 1.69 + 0.1Ges="
1 200 1.43 + 0.gR==fEns
210 1.37 + 0.58==045
220 1.45 + 0.83°=f=5
180 1.70 + (6
190 157 - L e
4 200 1.47 + 0.862=8
210 1.38 + 0.9g=tsmsE
22 1.35 + 0.9 i=RE
120 1.79 * 0.1530=
1580 1.46 +* 0.142==8
7 200 1.33 + 0.15%45
210 1.24 = 0.97=%
220 1.20 + 0.687%
180 1.55 - L B s
190 1.44 * g B ks Y
10 200 1.23 + 0.45%<
210 1.23 + 0.81%%
22 1.27 * 0.53fEmEc
¢The mean values with different superscript letters in a column are
significantly different (p<0.05).
“~CThe mean vwvalues with different superscript letters within the same

moisture content of pellet are significantly different (p<<(0.05).

S S H?i%

- 227 —



_E

P57t 22 79 pelletd] SR =
7t =

gt pellet A BZE HRA] BT

H] =] &
¥ I1-5-3. BHFJ 2] vA 3

Moisture content

Puffing temperature Specific volume
of pellet o) bt E
(%) &

180 6.32 == 0.08"°

190 6.52 =+ 0.06™°

T 200 6.75 = 0.09%F
210 6.97 == 0.09%="

22 714 = 0.1~

180 6.24 == 0.09°

190 6.57 = 0.086°

4 200 6.80 = 0.13=F
210 6.87 = 0.07=F

220 7.08 = 0.08%="

180 6.26 =+ 0037

190 6.47 = 0217

T 200 7.07 = 0.05F
210 7.35 == 0.08F

220 7.54 x Q.11

180 6.54 == 0.07°

190 6,56 == 0.07°

10 200 708 £ 022
210 7.57 = 0.18=

22 ZEL & QIEETT

#IThe mean vwvalues with different superscript letters in a column are

significantly different (p<<0.053).

“"PThe mean values with different superscript letters within the same

moisture content of pellet are significantly different (o<0.05).

2l

w2 ] WAL pellets] FRIFH AL F74gel Wk WA gw Sk

Pellet®] FE-30] 4% AE7F HP 2% 180C oA AZ HAUE W, 624 cm’/gZE 7}
e A ge UeEla, A8 210CAAM A" pelletd] FEFF
o] 10%<! B3txo] 757 em®/gZ 71 w& A e B2

B
o
o
v
Ll
)
ot
H
o
[>
g,
K
A
o
e
L
o
A%
i)
i
i
()
1o
re
r
o
o
B
>
o
N
do
=CI>L_"
N
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52.11%2] A1

]

o
L

(FT)

A

O A1

= 86.18% S YEN 2.

HEs

<7
R

0

A

o HA F

A

i)
-

2 pellet?]

o|
X
ol
%

12

]
=Tt F5 gl AAE S

UER AL,

]

ﬂ,ﬂ
ﬂu

Al

of 4

el

1
P
K
1
K

A1
H
o

Specific volume

Biplot {axes F1 and F2: 86.18 %)
7,330

a*
1-210

HERA =

=
=

A

L=
i
— i
- |
...|._u. !
k- !
[ ]
. = ...._
/
¥,
I
T
]
L) = =
= ! = =
= x ; =
= f = =
= Lar R B e
ey ' I -
i -
)
_ 5
)
=T
¥ ..._.
=] !
- W ! =
e o i L]
. |
. N -t
|
& i 8
i | . =
= & { w—t
= f
1 f
i | -
s i - &
y, | -
= ___
f= [
e |
y f g -
{ -
___
I - i
| o
=i =
a
=
i
V
0
L2 ] — = s L]

(% LOPEY T4

Hardness

-3

Lt

-1

F1(52.11 %)

ALE T FHE 4.

=

=
- 229 —
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3. A4 Ho HH A= =1 &9
7h A4k A9 A=

1) A= 9 Az P

O Qe BAQ F2o] B o] Fow, BAA Wl BEe AZe ¢

o] E&
a9 11-57 °W =i xﬂ&% T4k,
O T4 525 E AlFstd &F9 o2& AASIA=.
O =71 AAT &, BYE AASNAS.
O Professional mandolineS AF-&3st] F7] 2mm W2 SFA A I 3¥ S

O Adzxd J4E& E2EH7] (MK-300, MIKO, Guangdong, China) & 180T °l|A] 9.
12. 15. 18, 2183 ZAE S S.
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©)

4
A
i
o
B
Y
i
o

Z2AHEES 7] A FAY FEES ATV YE AFRE JPEH S

308 A 3AI7FA] 308 HA o2 SR =HS AsY-S

9QEFEH FEIF HIIt A9 glojA, 1025FH 908714 10% HEH o2 )
Z=HE 33

o

1058 9027HA 102 o2 sRIFE 4% Ax, 40804 602714
o FEFFe] 22yl ARAe Ao g AtEo] 302 lA 60E7HA A=
& WY+

o
tlo

30FA 6087FA 38 Wl ptAcwE FRIFS =AHI A 42, 46, 48,
50, 5380l A Z+zr REEFo] 22, 17, 15, 14, 12% & ZAHE o] $EIHFS 550
2 Ure

—_

228 A A4 8 dsAAt

Ad) AgelA yrozr 559 HAxH A4S 922%), 12(17%), 15(15%),
18(14%), 21(12%)% tA o2 Z~HE A5
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O FEIZF ¥ 559 A HollA TFF 7155 U FeHAVE 226 25
180C, 228 Az 18& A 714 E34a.
O 18% 22H & A4k HelA 9 (22%), 15 (15%) (12%)% 1+ A=z" A F
o] 715 =7} EoF 3% 4t A A= 2Ho=w A S
Lo I i e o B
(1) AlE 1]
O A3 AgA AAd 3% A H Ax =0 wef, AREHE 15082 A=
A=
O NBE % 3%32E8, 228 L5 180T, AL 18802 uAsy, $ETF
S 12, 15, 2183l 2% E A3t A x2e 2
154 A A ANe H FEFF € 228 AZL
Ng 3 TEIF (%) 228 Az (B)
S42 22% 184
S48 15% 18%
S53 12% 18+
(2) 78
O Al HES F3d A4t AF7E 7 20~50t]) A 648 S A= HAAHS A
O 3d 10 oF 2 g¥ A AL7] HAol AF3A=.
O A& Bl g F29 +5 FA3AE.
O 3 A& AF cAe HEERE 44 & AR AFAs.
O H7te 71s5A4W7 e AEAH7IE o] HIMe A+
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¥ II-5-5. 7|584 B71 9 #4543 FI7HO0HI =

od A=
1 2 3 4 5 6 7 8 9
sAE | aesl || | A= [ 2o | - | OO
7157 | do - HAE gt N Eaal
B554 | A% . - - N R
N I wEeln et Zystet
a554 | 9% | N | [ ar
sgug= | o | | T® BE G o

EAG 7= ARkFl vt gk F£3r1E, o, &), A7, a8la 81
32 94 Ao g Hrege.

O3 11-59. A4 H A8 AA L BSHA 13,

o #5AA AT

HEFEAE
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E [1-5-6. TEAHZ <A H AF &2 <4 A9 H=

AF j;g;) 1=9? 2&9] 3&9

S42 140%Y 12 28 24

S48 131° 22 17 25

S53 113? 30 19 15
1) 9% Y] e MEET} B

LA (14), 2691@1), 3eAEH)2 sl 4 =98 5ol %
8)

AZ 7+ o)At A= AL o] E

O el Fe4E A357 o1, SB3A 9 Aa=rl 7MY =55 g2skd
o
2 TF7=
¥ 1157 FH71&
FTE71351)
A E ° Bottom3? Mid3 Top3
(B, 9%) P
542 5.30% 28.1 375 344
S48 5.38? 28.1 32.8 39.1
S53 5.66° 25.0 26.6 48.4
1) F¥713%: B, 98 HE ALE.
2) Bottom3 H]&: F§7] 50l \ﬂm “Hﬂi FA ¥y olske BANES(1~37) HI&(%).
Mid3 Hl&: TF7]5e gk FFE(4~67) Bl (%).
Top3 ¥l &: TH715ol st ;q W«l SAE(7~94) HI& (%)
3) BYI} EAE AF I FYAL fiTE 2 el olu]g,
gsrlals AlF Faol thal LsD 79.%??}(1%005).
[e13
w5

O F7]5 BT S53, S48, S42 o2 Fou, A AF 3 Aols FHEXA
Kol

O 429 FH7|E WFL 53008 “ET olake] FA kS (Top3) Hl&o] “H=

FA 4 olst
FFOE AT

z

o)
A

oo

— 234 —
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O 8489 FYVIE WL 5382 FA WS wlgo] 4 W wlenT 1% Eob
AF 71358 BT ooz AdHUS

O S539] FTH7IE HAL 5.660.2 FA wWHS HEo] HAY d¥k3 H|E&HT 234%
ol AF NEEE FPAY FEOE BUHAYL

@) AF71E
F [158. AlF &4 7|5 HA
A & 9l o] 21 2% Sk
S42 6.27°% 5.472 5.19° 4,95
S48 4.92° 5.30° 5.69°° 5.06%
S53 6.33 5.75% 6.22° 5.73?
) AR5 BT, 9YHE AL
2) YT BA= AE 7 folAt Ao AL ong
YEHae A% 7ol hs LSD A5 3H(p<0.05
O AlF71E= 9, v, A7, a8l Sur|s Z5FoA S530] 7M =tkal 3
7HE =
O &r|e} Sinl7|Sol = S483) S420) Hluste] {2 &Ql Apo]& HolR| ks
O 9T} 27 ol A= S48 S420) vlusle] {22 Q1 xfol& FRlstA =
@) HAF=
E 1159 AR &4 JAA A=
AL | A% 2l Akgkm] &5t gt | 2xElEh] | ggd | ek | BEA
S42 5.42°2 5.75% 5.53% 4117 5.03% 6.05% 5.84° 5.28%
S48 6.14* 6.05° 5.88% 3.64% 5.417 6.33% 6.56° 4.69°
S53 453¢ 5.98° 5.75° 3.77° 4.67° 5.84° 6.45% 4.75%®
1) $ARE B, 904 AE A 8§
2) TLF BAE A 2 /A7) sl

o4
N

= 848, S42, S53 w02 A& Ao e, 3% A
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A4 Fr), &5k-e S48, S53, S42 =0 ® A UERREA T, 3% AF 1 A=
Abol= FEEHA B2 A= BIHEHIAE.

THokS S42) S53, S48 40 2 A UENGAIT 329 AE 7 AE o)== E
2alx] o Aow HrEYL.

2 2E = S48, S42, S53 o2 Al UERG O, S48 S53ETH FElE)
Al 7383, S483 S42 7, S429)F S53 b Apol= EEER &e Aoz HrlE Y

o~
r

i
o

O3S 948, S42, S53 4o AEhAl YERGA|INE 3F AT 7 z}o]

FEletA g o= HIHEHAE.

uw%w— 548, S53, S42 0.2 ZEA VERGS. 5488 S42K T} FEEHA 7E)
a1, 5483} S53 XF, S533 S42 Xt ztol& FEISHA 2 o= HIIEHAE

B2 542, S53, S48 o2 A5l UEG T S42+= S48KE. T FESHAl At
a1, S429} S53 7F, S533F S48 b Apol+= FEGHA] ¥ Ao T HUIEHII S

L AE
20~50t] oA 64 S e E QA 3L Al Fdte ASAHAAS AP

2= THVIE BES 3ooltﬂ Top3 (34.4%) ¥&°] Bottom3 (28.1%)}:. U=
=01}, Mid3 (37.5%)%} é o ;4017} EE O}X]lﬂ— o4 @e Ao E e
a

S48 F@71E HH-LS 538 Top3 (39.1%) Hl&o] Bottom3 (28.1%)ETHs =
of Fole ZA Yo B FA VEEE HESFTOR B

S P2 5.66°.F Top3 (484%) HlE©] Bottom3 (25.0%)XHt} 7
B FEOE Ut S0l B By B wEEE 49 IR 5
2 =

ZHATAE S53 > S48 > S42 w08 MI LV} Hgon, IV sAAE
To AF 2 715 Aol7t FESHK @o S539] #FEA UFKEUH wasz
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2 EolA, S53 F, EF

o) Az 2o HHow

4. A% A F7) AL

7 A% B FA9 A=

K

12%, 228 2% 180C, 18al 28 At

TEE A=

183

1) A= 2 Az Y

O Choi 5(2009)¢] A=HHE st =21 HAHs A=

O 2 Ao Axe FETHF 2%, Z2H 2% 180T, At 1882 o= A
B e

O Alz& wlol% 2E(M4207, Simfer, Istanbul, Turkey)< AH8-3I% .

O HEE 7IY FEe = &, &5, 2%, 43S Yol W=7 183 uyt
ey

O W7k (48 E) 300 g% & 20 mLE F7IE FYshe 1283 e

O ¢HE N5S 9L EZ AE 4 om=E A F3II S

O A" W= Sl A3 e &8 LBolA 247} 14, 16, 18, 20, 227+ 7HE 3}
Azt A+

O

o)
2g, &% 58g, 181l =

T W A% ME 23
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. Hlo]F Alztel| wE A 7] AR

E I1-5-10. Hlo]7 Azt w& A4 F7)19]

H o] 73

14 16 18 20 22
Nk

| &

O Wlo|7 Aol URoN NEoT D42 AU AT Ty B 7
ako] EhtS

rr

208 o] FHE E

rlo

O 18&%E §¢oz F717F = Aol FAHUAL, A4

O =dista thstAd =3 hdsiA A4k A3, 208 o] %9 A F711A

Az} 1004 2gre] B3 1 AT Hol Byt

o #7] Ay F A=

O QI FIlol T8 A Ho A= FIoA A HE& Eeste] A=
2B ZotFo] ZAEA .

I\

0 A=

A2 A ETA (CR-200. Konica Minolta, Tokyo, Japan)E AF&33 <
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E I1-5-11. F7)9 $/d A4 A A=

Color
Baking . R b
time (min)
14 70.70 +0.81* 333 +0.30% 1795 + 0.46°
16 70.84 +1.08° 259 +055¢ 16.71 * 047
18 64.03 +0.42° 389 +0.06° 1541 =+ 0.32¢
20 61.38 +1.03° 512 +0.19° 1748 +051°
22 6055 +0.68 580 +0.07° 17.67 +0.25°

*IMeans with different superscripts in a column are significantly different(p<0.05)

1) A= 2 Az gy

O Yoo 5(2008)9] A=W S Faste] Az

O AaYS AHE A REHE

Z A =z39 S

[¢)
rol Aol d5E Frhgol HUH UL,
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O 2382 HaANH =F3 (Dark couverture chocolate 55%, Weinrichs,
Diebrock, Germany) & A E5E A&} =.

O AWH =ZF3Y A5, 77t HEHY o] 10%E 0} )
S WEA PajFoior s, HHY AL Ax R ol A

O AMH 2ol F48 ANeWEE SuHel We} o, 5, f7, p AROR
3
(e}

Z 5oz FHQ3 2.

O i =2EJ ] Azxs g 73 235e 2 oA 45T SRSk
T, A dEe 2F8 S 28~29C 9 22 FHEY 2EE W53, O
7} ol 2FE 30~32C oA THst] drPE $FIHL

o i
oo

O WsFol duE AA el 2T 2T3 BEo| 2% R, AR PO
F o, BE Qe Fe REe 2FBOR ANFUS
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fiawor (ginseng)

flvor (ginseng)

- tage

(ginsang)

|

s taste [ginseng)

.
i
....mr

chewiness——bitternes

averall

acceptabilit\.:.u'
|II

III |'I

mouth feel!,

37t gl 1.

Eiay

- 241 -



[e)
=3

=

S

stel AHg

¢

A %

<A o H X 5 i T
o <F M T : S ol
o 7 o = .
To! 23 R o =
i : = et Np)
oy e o 0 Koy B o e
—_— MM e __o._ ﬂﬂ . ,_.IDI . i
X ,C ~ mw — w:m
T o= o < o
15 3 N A ~ —
(T Ng X BR . B2 N
| - = W oo T RN A
™ o u NE S =
) _— ) —_
) o o] W R D -
K oo wo A S B
i T T w2 - ol & o
N moN ok it Tom =
- oy 3% o N 7o 2D -
<R D 20 o oM < oo o HA
o i° m% > o o B o= e < W 2 ~
x 0 iy ] —
o oWr 27 Tl O T S
o _ ol s oo A B K 7 E el To
ﬂ g Gy T oy W To Y g
o % 3 X WM ™ ™ 10N ~
=P FR T ® 2 e g
WoE N w g A o N %R oo B b i
TE Py o B Gl n R =7
C R R < = <l g Loy i
e nﬂﬁ M_P “Wﬂ e ‘Dl Be :.L d MAI :.i Nru ° o_n._
G B g E o W = S ¥ 7o O=
Mo gy Y - A ! R
o MW & LN & W o N - o9 N T 15 - 7
S S A T B < R S )
s H  Fm T PeEr 5 2+ " 8 T FTgx T
W Mo m R <) X K g e U op
ool e de W ol e oM g oy oo
RN D WX O oxwmy g P T L 3 PG W
0 0 0 © o0 v ~ = O O © 0

— 242 -



O

9 11-5-14. A4 29 vl Alx #AH D AzH 29 uv}

AL ALEEA ke 2 wE AEEE Azeln A WL AEF 29 v
2T A BT A BTS AT 29 npE AxS] BEEOR Y
o
o .
AEsk sE Bk AYsYor, FRoze A%, AN I A%, vy

3 o,
o, OElal FEE Friskien, ZEE HrbdA e 94 VIEEE FUhske
YA+

“. gnseng aroma

crunchnes— Sweetnes

sweetness

J9 11-5-15. 1 29 ¥ #5H7F toloj a1,
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