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Introduction

The root of ginseng, Panax ginseng Meyer (Araliaceae),
has frequently been used as a traditional medicine in Asian
countries. Ginseng products are increasingly popular and
are readily available in pharmacies and health food stores
worldwide. Functional ingredients in ginseng include
saponins, phenolic compounds, polyacetylenes, alkaloids,
and polysaccharides [1]. Among the saponins in ginseng,
ginsenosides are the main effective components responsible
for the antidiabetic [2, 3], antiallergic [4], and antitumor [5]
activities of ginseng. More than forty ginsenosides have
been identified and characterized [6] based on their
aglycone moieties [7], which can be categorized into three
types: protopanaxadiol (PPD), protopanaxatriol (PPT), and
oleanolic acid. It has been reported that minor ginsenosides

Korean ginseng (Panax ginseng Meyer) was processed by
effects of these processes on the ginsenoside profile v
4-year-old raw Korean ginseng was dried to produce w
drying, was employed to produce red or black ginseng
processed ginseng were puffed using a rotational pu
significantly higher extraction yields of ginsenosides (
sample) and crude saponin content (59.40-63.87 mg sap
puffed ginseng, respectively. Moreover, puffing ¢
ginsenosides (Rb1, Rb2, Re, Rd, Re, and Rgl) of ginseny
Rg5), comparable to the steaming process effect on the le
However, steaming takes much longer (4 to 36 days)
ginsenoside transformation. Consequently, puffing m
technique for enhancing the extraction yield and levels ¢
the major biological activities of ginseng,

Keywords: Ginsenoside profile, Panax ginseng Meyer, dryi

such as Rg3, Rk1, Rg5
and bicavailability, ¢
such asRbl, Rb2, Re, I
was reported to pote
outcomes including p:
protection [10], immun
[12]. The degradation
Rg5, caused by high t
pharmaceutical value
through the decompos
ginsenoside Rd [14]. 1
period of time, the fres!
white ginseng or stes
black ginseng. These
major ginsenosides in
Rgl into minor ginsen

Food Sci Biotechnol
htps:fdodorg! 10, 1007/510068-019-00566-2
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Puffing of Rehmannia glutinosa enhances anti-oxidant capaci

and down-regulates IL-6 production in RAW 264.7 cells
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Abstract The roots of Relmannia glwtinose (RG) have
been ely used for medicinal purposes in Asia. The
traditional processing of RG involves repetitive steaming
and drying, and 9-time-steamed RG (NSRG) is the most

form. For a

of a con-

venient processing method, RG was puffed at various
reased solid extrac-
tion yield by up to 14%, The amount of the Muaillard
reaction product S-hydroxymethylfurfural and the antioxi-

pressures resulting in significantly

pressure.  Treatment  of
RAW 264.7 macrophages with RG ex
puffing of RG cnhanced its suppression of the pro-
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inflammatory eytokine IL-6 by up to 37%, The 5-hydrox-
ymethylfurfural contents, ABTS/DPPH radical scavenging
capacities, and IL-6 regulatory effects of puffed RG sam-
ples were greater than those of the NSRG control, indi-
cating that puffing is a desirable processing technique for
development of nutraceuticals using RG.

Keywords Puffing - Cytokine - Antioxidant - Extraction
yield « Rehmannia glutinosa

Introduction

The roots of Refmannia glutinasa (RG), generally known
as Jilwang in Korea, are widely used as an herb in tradi-
tional oriental medicine. Previous studies have shown that
RG has an ncer (Xu et al., 2017a, 2017b), blood-glu-
cose regulatory (Zhang et al., 2004), anti-inflammatory
(Wang et al,, 2015), antioxidant (Zhang et al., 2004), and
immunoregulatory (Kim et al.. 1998) effects. Among the
three forms in which RG is consumed, i.¢., raw, dried, and
steamed, the most commonly consumed form is 9-time-
steamed RG (NSRG), which is prepared by repetition of
alcohol soaking, steaming, and drying (Hong et al., 1993),
The repetition of these processes is thought 1 sofien the
phy
bioactive compounds. With respeet to chemical changes,
the heating process degrades complex polymers into
smaller molecules, increasing the bioavailability and
functionality of the effective i Despite the health
benefits of NSRG, this manufacturing process is complex,
costly, and time-consuming; In addition, the use of soaking
solution and incomplete drying may cause microbial con-
tamination. Therefore, there is demand for alternative
processing methods for RG.

al matrices of the roots, increasing the extraction of

&) Springer
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36.20%

36.00%
e B sonT sl L B




4. 3 35 9 ANy 9

T5 AN 87 A28 A 59

A 2 13 3} 3] v} 2]

FELLT 85 85 85

FZ8v 70% 57 70%+4 70% 57

A ZH(h) 4*23] / 8AIZH 4*33] / 1243k 4*43] / 16A1%k
% (bar) 1.5 1.5 1.5

FEFE 21.2% 32.0% 36.4%

F= 40brix 40brix 40brix

S5 34U E
o fahidt 81 A L

5. 25,8, FEA T BE FF &9 ¥

T5 A =1 A =2 A =3 A 54 A =5 AN =6 Ng7 | ANE8 A 29
= = ’~ O

(T/)ET = 1368% | 371% | 375% | 374% |365% |374% |212% |320% |364%
ZAEY

6.40 7.95 8.08 6.51 7.90 6.47 483 494 6.61

(mg/g)

R =

A 9.3% 102% [ 109% |91% 102% | 93% 8.5% 8.6% 9.2%
A

M = A

o] = | 337 463 4.71 3.21 461 3.30 221 231 3.28
(mg/g)
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4 - _ _ _ _
8 - - - —_— p—
% = 12 - . - = =
f FE e - - : - -
85 C 50 - _ : - -
8.08
24 46 352m| 169 10.9%
(mg/q)
AL 2| 259(62.5%)
= 12hr 27 40.48ml 16
.4o0m
(O 2F25um,60°C) 24hr 40 g
HZE (sd,fd,vd) -
HZ (FD) _
=2 37.5%
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10. 2 g FEEE IR ()
. 2+ A At GRS
= A Q
TE AU AR Q7 2015.06.15(2)
BIE=E ) . A e
AABP(EE) (;Eook’?:]') =8 F27 +& 45t =¥FZ system
98 g 9= A5 (kg) 200kg
713k
FHAEEhe) | g aqm ok
4434 /& EL)
200kg,/4,100L - -

Y E(200KG) /4% (4,100L)

* 24 F3 FLOW

F& > BAZXE, lum filter lea ->23} °o|& >F=

FZFA
2% 8E - SR ex | 49 | A | wWm
21 |2 £uj3 Al
11:50~
A A 100C -
21:50
” 4,100L 4100L ~
TP
222 | Brix | e
¥
3,550 L 1Brix 35.5kg 17.7%
o1 | &2 | &3 7
24 T
> Brix - &
=
L1 £uj2 23 Al
3# R
2z | Brix | Sy
=
oI




Z-d =t 595
TE AY 4R
U=} 2015.06.16(3})
HAH(HER) H](i:ij;] -E%?z_%ﬂ 4.5t =35 = system
98 42 dA | 2015.06.12(%) ASF(L) 3550L o3 | FHE1um 2H
24712k 2015.06.16(3})~2015.06.16(3})
TE5IA
A2+ 2%(C) IsE | 5 e
(mmH | Brix | 4% Hl 2
(H:%) 49 | 39 | wzs | ) v | OA
10:15 O 700 | 1Brix - 700
11:00 67.8 68.7 28 700 - - 800
12:00 67.8 68.7 28 700 - - 800
14:00 67.8 68.7 28 700 - - 400
14:50 67.8 68.7 28 700 - - 800
15:50 #H%F %E 11brix 250L
544
% S5
A% Brix QL) Brix® | AFL) | EAES
OFFHE- 1Brix 3350L 11Brix 250L
Eo] A&
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X g F
2Rz 39 Uu AL i
a2t
AAB(AR) u = 9l o] BRdz7] #& F4 vlole EEAZ7|(H)
oF
¥4E 43 4A | 2015.06.12(=) HAZFL) 5301 Brix 12Brix
b ~EY ] k63 k LN F
. 10k I1YPEF A _ 530L
271 (kg) 8 & | 4 | wawm
T A 530L X 12 Brix = 63.6k
Ir1X = .
o) 4 % (kg) &
rpm(%) 14,609(70%) Double damper (70/3) sec
24713
25%(C)
Chamber
Nzt air A4t FFH( | feed & | W
(A 2) £% | WF | broo | °l% | AL (2 M3 %) (bar) z
m
-69.5
11:20 188.3 | 93.0 | 90.0 | 302 | 67.2 25.2 0.7
(100/94.4)
12:00 12F7,11.9kg
12:30 2257 11kg
13:00 327 11.7kg
13:30 424471 11.55kg
14:00 527 8.8kg
14:40 6257 5.75kg (NZE £ 8)
% . 60.7kg 3AZF 208)
A=A
AL
AzE 60.7k 7HEARE
. gi - = AT (%) 95.44 ks 3AIZR20%
(air 2}<7) g (h)
(kg)
E o] A}s)
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B b Moim
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2. 4E2 7E [ JIEDIZE
3. ANEF I uiEH[S - A 100%

NO 2= HiE |l 2(%) BMZEIEIEH
1 MM FEA 100

&H (%) 100
4, H z=HHy

DY® : A Fo @A 4gds 45, 245 ¢4 F 4z 9.

2HF 8 BH 7)EE AL A5 AYSEE RSy natdd.

DAE: FEE FolglE o] EL AAs A e AR,

HAZ/F4: 55T oldlellA dE R F£EFFH 13% olsl7 2 Wzt Az F 250] 72 34
5% AzA 71Ed ddete] AFS AFsio] Fugd.,

6)FE: AFALIE 85CEUNA 9ujske FRH(70%)E ol &ale 443 F&, 6W FEFFN 2L
DA% FE29L AF(107 509 3,55 FE3 9L 80T~60T 2NN AFFHT.
A FHFANL AYYIE o] FTh)

DA ZA AAR: sk FEAe] AFARE L AESAALS &g

1OBA: 48t brix 2 AATE o) & slo] B4 e

1DAZD A4 RAE 5299 71574 FAdd (AHA A28 brix, AZP L)
12)87) F2:448 S208 w@ar)d 94 FAgd.

13 ARE  AF4H ] A FFEANAT AL £33

IHEF 2wk FRAFTE 9EF 2 23 4d A4 @452 Assta Az Fae
15)=sh 3t 93 £ EF 295 &9F g

54 4
rle) oy

6. B8 AR TAF AF 2 AHAFAT 949 A5E AE

7.X8e ME 9 o
- ZENE : UHEE  Z2]o| 2 (PE)
- EEEM o= m R ZACR|  1~100KG

8. BEE(RH) X £3J|8
HZL=RH 129128

9. J|EXE
(1) d4 @ F2de] A
(2) 012 : 70 HEBIK0F BT
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& 3 107,543 22 839,668 25 947,211
= 2 54,885 8 423,968 10 478,853
gE o 3 1,454,168 6 270,586 9 1,724,754
of =t ™ 3 27,831 29 1,484,202 32 1,512,033
=589 16 1,670,265 17 1,547,514 33 3,217,779
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s 7 288,218 5 318,434 12 606,652
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a9 1 At A= =4

] 10vfel st A
pouch (Nylon)oll %ol F%th. Pouch W
sealer2 "Hasttt. Aeh-Ab Agle A
e 4§ 550 MPaolA 15%3F =

NaOHE ©]-&3te] pH 4.75
gk NaOH th4lsto] &=

o|\ t
ofy
B
>,

o

Abokako]l gt RO AOACH S wt EAgqdr. & $28=%S 105C dry ovenol
A 24X 7F Azxsle] AR o, FAWE soxhletFEW oz, AAshaES digester
(MBCM12, Raypa, barcelona, Spain), distiller (DNP1500, Raypa, barcelona, Spain),
2 titrator (Hirschmann Laborgerate, Akku-drive, Eberstadt, Germany)Z ©]-&3}<]
semi-micro Kjeldahl'} 2. & AALslgth. 23S 550TC 3] 3H S o] &3t A3

zrzyol Abka A EE AEV|F 3d o 500g(1¥F oF 109.8¢) 5 F 200g(aLE #
°F 51.0g) 799 o 200g(ar¥EE °oF 56.8g)9 70% FAHAES 125L 5L 5LE 7FsE H,
70ColA 24175t SFW 257 (JUNG SUNG HASCOM glass extracter, Seoul,

Korea)E ©o]&3lo] FE31tl. Kimblefiltering flaskol] funnels & slar o] 11%]




(whatman No.2)& AF&3ste] FE2ES odst 5 oA S v dFd F7]o Eo
50C9 &4 Rotary vacuum evaporatorE Al&3te] 7= (EYELA Rotary

vacuum evaporator N-11, Japan)slil, &= A X3S

U A2 &8t WS AR
FEUHS 2 skl A3t A Al
5 £ 7Fe H, A2olA madg vkE o] &ste] 3
A 71 A 308 Fot %3t Kimble-filtering flaskol] funnels &2Fabal o 7}
(Whatman No.2)& Ab&ste] FEES oA3g 5 AAAE FE2EZ AT o
HolS wmg gy 7)o Yol 50T e A Rotary vacuum evaporatorS Al-&
o] 7795 = (EYELA Rotary vacuum evaporator N-11, Japan)slil, 553 A *

&ttt

2, 3dxte]l =39t A7t AFEE AR AF AR B2 FRIHoR QT
Suj o] s AdAo] YEYT wiEo] A5 SRS 1135t

70% 4 ANEHES o] g3t dired solid & =
1 O A

m\l

ARESE A e g9 E YT FEL AR A rtavlE vbE o] &3t 3] A
HA 30+ o FZ3 v}l Kimble—filtering flaskol funnels &2F3lar o 31X
(Whatman No.2)E& AH&3dte] FE=& o34 5 oARds FEHO0E AFESHATH
4 F 4 %71 (HB-502M, HanBeak Scientific Co., Bucheon-si, Repulbic of
Korea)oll ¥il 105 ColA AZX3IT EE Alas F=d2 AdFE 105TCoAA 244
Az FEANN 5 FAE SAs e 22 A()e ol &t ALtEksl
Extraction yield (26) = - ccerrorrinaari 1)

Where,

W1 = Initial weight of aluminum dish (g)

W2 = Weight of aluminum dish and solid (g)

A = Weight of sample (g)

E = Total volume of extract (mL)

E” = Used volume of extract (mL)

ofr

= = [e)
FEAL

6. ZAFEH &4
Alge] ZAPEY S AFTHd e b3 22 Yo r SHsAn. w59
oA Alg2go HFdt= U FHF 26mlS FN 24w 7] ¥ il diethyl ether 25ml<
3t g ARE7F 23aF HolnE & 5o & & 3 JHE Fo=w #y =
i 7kA] W2 Al Z o EEE dHE & WY Foldle = Foll vl Fxst R
< 256mls Hsdle] Al & 5ol & e 9 uirhx] WA A AT 2ElE s F
s T2 WE KolFol & ZFo A FE3I FEES B A S 39 dhEsdt
T FEgFES B 50mlE Y & 5o £ F oA B € wi7hA] HAA




% Rotary vacuum evaporators A}-83slo] nlg] ke 7]
t} 7= B dry ovendl A 2A17F Ax FFA & LS =

H@F ol g3te] 2ATY FFS S5

fo 3@ 2L
u\l

Crude saponin (M@/g GINSENgG) = « v crorrrrrrnereeeen .. (2)
Where,

W1 = Weight of the dried sample and flask (mg)

W2 = Weight of the flask (mg)

W3
A = Weight of total concentrations (g)

Weight of total dried ginseng (g)

B = Weight of used concentrations (g)

7. Ginsenosides profile 4

Ginsenosdie profile% 6ol A do] FAFEYU A& HPLC grade methanol 5 mL<
Yol g3 & Millipore filter (pore size 0.45 m)Z o33+ 3 HPLC (agilent 1260,
USA)E o] g3lo] #A34tt Binary gradient elution solventZ2% S/ (A)9}
acetonitrile (B)E mobile phase: 0 -7 min, 81% A, 19% B; 7-11 min, 71% A, 29%
B; 11-14 min, 71% A, 29% B; 14-25 min, 60% A, 40% B; 25-28 min, 44% A,
56% B; 28-30 min, 30% A, 70% B; 30-31.5 min, 10% A, 90% B; 31.5-34 min, 10%
A, 90% B; 34-345 min, 81% A, 19% B; 34.5-40 min, 81% A, 19% BZ A}-&3}%
Mobile phase?] flow ratei= 0.6 mL/ming ©|83}% 3, sample injection %< 5 ul,
A 2%+ 45 TAA JYstA

8. gtsts
8.1 Total flavonoid &%

Total Flavonoids contents (TFC)+ Zhishen, Mengcheng, & Jianming, 1999()¢] 4

% /\;(4—3].04 4 st F29 05 mL, 575 32 mL ¥ 5 % NaNo2 0.15 mL
=3 &9g. 5 F 10 % AICI3 015 mLE 7} sk 1 & ?, NaOH 1mlE

’5‘}92‘:}. Blank+ 3% 74 & AFE 3o Blank® 948& 2 ¥ 510 nmel

F=s 54 s3lth Cateching i EZ& ALgstdlon, F v 3 mg
catechin equivalent (CE) / g dried ginseng .2 3 7|3} t}.

8.2 Total phenolic 3%

7

-

o rulm rZ

mlo{'

Total phenolic content (TPC)2 <% % Folin-Ciocalten ¥ oz =4 3t
Singleton & Rossi, 1965(). F& 9 200 pl, +#F5 26 mL % Folin-Ciocalteu -8 <}
200 pLE 6 & &9 WESAIA T ¥ES ¥ Na2C0O3 2 mLE #H7bshar, 903t A=
A HbSAIZ . Blanks 3% SHTE AME 9o BlankZ 43S Fe T 750 nm

NA FHEE FA SATE gallic acids i+ EH=2 Algstgon, & s IdF




mg gallic acid equivalent (GAE) / g dried ginseng .2 3£ 7|3}t

8.3 DPPH radical &7 %

F%%9 DPPH #37 radical 22752 DPPH®} 80 % wl&t&S A1§3te] 0.1 mM
DPPH &S #| %3l #¥Blois, 1958Brand-Williams, Cuvelier, & Berset, 1995(; )
S A3 A 9. 80% methanolg ©]&3te] DPPH solution® &3%=%
517nm °1A 0650 £ 0.0202 ZF%th. DPPH &3 FE5E5S st S2dA 30

=it AT S1Tnmel A9l FREE 4 T F eI 22 HOB)= o8t

4

o

2)
DPPH radical 2~A%5%S A3t HEN CE R ELRE A&, F259
radical 24 &4 <L mg vitamin C equivalent (VCE) / g dried ginseng® 3% 7]3}1
=3

A —A
9% inhibition = Tefezme SUMDIE 100+ v v e (3)

reference

Where,

Areterence = the absorbance of the blank sample
Agample = the absorbance of the tested sample at 30 min
reference = the mixture of 0.1 mL of 80% MeOH and 29 mlL of DPPH radical

solution

A
e AFS 3 ¥ ks SASAY. A dolHe B4 4 (ANOVA)C 93] +
AEAaL Frgh £ FF AAE FAH A Duncan’s multiple range testst= 43
gk Abolel frol @ ApolE Hrhetr] s FAHAASFUT (p <0.05). B EA A

]
ZEJ o] (M 82, SAS Institute, Inc, Cary, NC, USA)S A}-&
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3. AN A 2E FE 8 2 A
E 2 AN FE25E € ZAEY FF
ZA 3}k
e EREEE S
F = (%) ) .
(mg/g dried ginseng)
3d 2 AkFA 38.29+0.17° 78.57+3.25%
5d 2 Ak 52.5610.63% 75.72+0.172
74 & AR 47.67+0.68" 65.50+3.92°
*Significant differences between values are indicated by different letters (P <
0.05).
AAS FFRFE IS U FEFES X299 ZU FES5ELS 5 TN 7
=k, 7d &, 33 2 ol AN 2AMEW A E B 3@ 23 59 &
o fFolake= gl 7d 2o ZALEY SEo] AUl ew A e FEFE
At FFe] A ARAAE VA 5 AeE Bl
AbeFate] A 2 M mAlel = gk
E 3 3FILFEI 4+YAF gincenoside §H#H(mg/g dry ginseng)
Rgl Re Rf Rg2 Rbl Rc Rb2 Rd Rg C-K Rh2 total
1.26 32.81
1.92+ 90 .69+ 05+ 31+ 1.12+ 1.08+ 13+ .36+
33 2 9 8.90 0.10 0.69 905b 8.3 : : 08 ND. 0.13 0.36 +0.49
0.020° 0.163% 6 0.0372 0.035 0.117 0.035 0.022°¢ 0.1362 0.058% o
sy = 2.08+ 6.02+ 1.17+ 0.54%+ 8.49%+ 7.45+ g-:(())j 1.18+ ND 0.05+ 0.29%+ i—soig
=% o078 0.082° 0.040° 0.059° 0.040°¢ 0.126° (; ’ 0.041° ’ 0.006* 0.088° 1_° ’
12.67 10.26 39.19
22k 85+ 1.72% 70 1.27+ 1.44% .05%
a2 3 7.85 7 0.70 +0.03 =+0.22 ! N.D. 0.05 N.D. +0.90
0.087% 0.196° 0.0982 0.0372 0.038% 0.047% 0.0342

8

52

12

*Significant differences between values are indicated by different letters (P <
0.05).

*N.D. = Not Detected

O93E 35 F=3 39 &, 6 2, 7d o Aol HPLC chromatogram @ 2 4
A el BA Zo] wg standard curveE o] &3lo] ztzbe]l I =9l WAL AALSHY
3%39] ginsenoside $F&FS YEFSITE Total glnsenomde% 74d, 34, 5 ¢=o = e
Utk Sold o & Rh2e A9+ 7d LelA AEHA ¥dth Rh2e] 4§ Ayl it
AeE EASHA gfa Abstelnh w| g eoi o gEA el 7d Y A
chromatogramoll 4| &= peak”} "] AlSHAl YERGA|IRE Aoz FAd0st o] oy

7] Wgel AZo] WA e A ojg} wrkwh
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SE A o]FoR = WA AFEFL U 2Lox o] Folx|7] wtol IFFE9
A5 el o B AdiEEo]l &R olsjo] H7| " ¥ ®& FETFES UE
e Aow s ZAPEY S GA BFFE% 3W o ARl A T857TE A
2 FE% 39 o AR 67608 T fFojHoR Ee RS ERT
6. F=WHo| E ginsenoside $FH%
% 5 F=YH uE ginsenoside ¥ %F(mg/g dry ginseng)
Rgl Re Rf Rg2 Rbl Rc Rb2 Rd Rg3 C-K Rh2 total
.. 1.2
#7532 32.81
1.92+ 890+ 6+ 069+ 9.05+ 831+ 1.12+ 1.08% 013+ 0.36
3d 2 N.D. . +0.50
0022 016 0.1 004 004 012* 004 002 014*  0.06
g .
63
Hezz 1.67 8.12 1.11 0.47 4.91 5.01 0.64 0.36 0.27 22.56
32  +0.0 0.3 +0.0 +0.0 +0.2 +0.2 +0.0 +0.0 ND. 0.0 ND. 0.2
gy 7 5 5 4 4 6° 4 3 5 9

*Significant differences between values are indicated by different letters (P <
0.05).

*N.D. = Not Detected

3d & 4AFAte] FEWW Ol wE ginsenoside $FHS 350 YEFWHTE A mAfo] =
dEFE FEFEY Z2AMEY Y uEAMAE compound KE O OAQEE EE
gincenoside$t ol 7353 3d < AFAtel A =4 debu XA Aol = Rh2+
FeFET 33 & At A AAHomE HEFol HAAT standard curveol
ofal) Aol 7hegh o] ofHAT] W] AFEASR HEo] HA FUTIL
LR T

7. A Pl o7 AFHe FErE ¥ AR T

E 6 BFLPY FEFE L 2AEY FF

22508 %) =AhE

TETES (mg/g dried ginseng)
B3}elx] ok b 2416 + 0.24° 67.6 + 843%™
14%-7 kgf/cm? 22.13 + 0.41% 59.8 + 1.73*




14%-8 kgf/cm? 20.23 & 0.48% 39.8 + 0.99°
14%-9 kgf/cm® 23.60 + 5.12® 63.8 + 3.66°
14%-10 kgf/cm? 19.20 + 1.53% 64.6 + 3.24%¢
10%-7 kgf/cm? 21.68 + 1.13% 64.4 + 6.47%°
10%-8 kgf/cm? 21.04 + 0.73% 53.0 + 554
10%-9 kgf/cm? 19.75 + 0.24°% 64.5 + 2.21%¢
10%-10 kgf/cm? 19.76 + 0.28°% 55.2 + 2.36™
8%-7 kgf/cm? 23.09 + 0.63% 90.8 + 3.32°
8%-8 kgf/cm? 20.48 + (.730 59.8 + 7.16"
8%-9 kgf/cm? 19.60 + 0.97°% 734 + 5.93®
8%-10 kgf/cm’ 17.12 + 2.78° 58.9 + 7.05"

xSignificant differences between

0.05).
*N.D. = Not Detected

values are indicated by different letters
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a9 8 FEIF 14% 3 sH4F4re] HPLC chromatogram
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19 10 FE3F 8% 33H4Fake] HPLC chromatogram
O =7, @8%-Tkgf/cm?, 8%-8kgf/cm?, @8%-9kgf/cm?, ®8%-10kgf/cm?

Significant differences between values are indicated by different letters (P <
0.05).
xcontrol= Untreated wild ginseng , **N.D. = Not Detected
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t}. o] F-oA 2] ¥ 3+ minor gincenoside®l Rg3, compound K 18] 31 Rh2= 33
Agl Alell o] &9 peak’l AA= S B F AU

sl AbFae] ginsenoside S WERA 7S HHS o) W3t ol H]ste] maj
ginsenoside?! Rgl, Re, Rf, Rg2, Rbl, Rc, Rb2, Rde| st=o] = i

_—

ginsenoside?! Rg3, compound K, Rh2¢] 3st&Fe] AA F7Hg A& & F AAUTh
=Z=

3}

Total ginsenoside®] 9= 1.869014 9.29% 3stA g sx] &2 tzdtol H]|&lo]
16.7% 14 83.0% sttt dxgle] 298t major ginsenoside’} 3% ¢ minor
ginsenoside?] Rg3¢ compound K2 W3} H 3 dAfe] BAZAANA A4S 314
Xote AEEE 7Z27F 3 HA7] wteletn ddEn gl HEE sks W A
Al 9k 7 Z %= minor ginsenoside$! Rh29] St® =4 F7lst= Ao 2 ey
th 4t ol Soldo g HEH = Rg3¢9 AHatelA Soldow Wiy = Rh2e 3¢
Fyel WoEFtel a2 UehdE Ae® wol RuEdu Ay ow AYAS
Beleld s W FEFE, 2AEY T B A mAbol= FEFo] Fo EAAT AR
2 Z oA WA R = minor ginsenoside$! Rh2¢} Rg37F Sold oz Fr7leti= A
< g = AT

LPEAT7IE =yt

A FEAE SUSE A HAH AEASED &4

1.1. 192 d7H-8 dA a9

® 3Wt, 5{t T AFGAS A2 T0% ethanol (EtOH)® 70Cell Al 24A13F 7

=
F 7 owEsel /%4 BNS FAUS. o1F S8 AFH total phenolic

-

contents(TP), total flavonoid contents(TF)E Z43A 1, Akite] dibsltss <ol

B7] 98] DPPH radical &7 %, ABTS radical 2455 =433

I Ay, TPE

o
749 52.78+1.37-62.60+0.91 mg gallic acid equivalent/100 g 2 yEwow TFo
749 13.26+1.24-18.77+1.02 mg catechin equivalent/100 g&= e} TH AFoF4be] 3kak

352 DPPH radical £A%9 4% 1299+041-17.21+£0.27 mg vitamin
equivalent/100 g, ABTS radical 2752 7% 33.46+0.88-41.90+1.64 mg vitamin

equivalent/100 g2 A EJS. BE 2¥ Ayl 3d Sk 8oz

C
C
7}

& o= dEst e, 5dy a2 vtk AY oftel Apel7t Sl Ao® YERRL

$(p<005). ool AnE B3 Folw, FEuwols FF 2 FARTL 3d

=]
2beEAto] 71 9438k Aoz e

o oFite] A AEAS 7S FAEY] fste] U Al B4 107 T AFEY
Eadts 42 dEAd dAY AFEUS BEEEe SR ddEE g4 3E A
ste] kst g3t 7 & 3d T A FEEI b AIH o, o] wrE AL
A AR HAEE HPLCE o83ty R39S, 2 A3, HdA FE2E9] AR
Wl E g ¢ gon, o EfE 2uxtd AEAA dILS 9 T4 WS
At Ay & Y.




2. g FEE Ax

21. %% 2 Ug

o ZAE FATAA AMF 3T, 53T 7T FroF A TAdAAL

® 3yl 500 g, 5+ 200 g, 79 200 g 1-2- 3% AAHES T3 FAE] FHT
43 5 4D Az on, AR AR AZFFL Jolns] A FRIIS

Al

WoFo Azt 70% &S 1:25(w/v) H&E T00ColA 24413t 37/ FZ=(JUNG
SUNG HASCOM glass extractor ,Seoul ,Korea)sto]
S (Rotary vacuum evaporator N-11, EYELA, Japan) ©]&3] &332 -200Ce]
A YR st oE AR AN

® F=5¢ TP, TF, antioxidant capacity 5 71% 7|54 E4& 33

ﬂHN'
ru-[n
o
1
x
o &
kS
_‘
i
o

22. A7 2%

® & F=% e 39 840 mL, 59+ 191 mL, 7T 165 mLollaL, oo wE &
ke 3y to] 78.04%, 5\ hol 74.47%, T tol 71.58% % YERE (19 1)

o FRITS EUlZ Al A= AT HLE 332 A$ 500 gol A 109.77 g&
2 veha, 5d29 A9 200 goll A 51.07 g, 7 200goll A 56.85 go & eSS

® JFFikol Ajufz|gbel whep A} 9l BF AR R "gks 7dSe] A9 BE § 5
W 1o 25 ¢ g 545 3.

[
o
—_
rl
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8 3 Akekak =

o
A 2

fo
o
>,
A
Ac)
o
>
il
%
fuj

=
Z¥E 3% =4 (Total Phenolics: TP): &3¥%E ¥%& Folin-Ciocalteu '
(Singleton, 1999)& W3t SA3G . A5 10 pLot S7F5 100 L& s
Folin-Ciocalteu’s & < (Sigma-Aldrich Co., St. Louis, MO, USA) 10 uL& Eiy
3} sl 6E7F WFEAIA S 1 & 7% Na2CO3(Sigma-Aldrich Co) 80 plLs YL
Azl 3 T Ao 90 ¥ Azl F 750 nmolA 96 well microplate
reader(iMark, Bio—Rad Laboratories, Hercules, CA, USA)E o] &3l EF=Z 39
HhE =& 908 524 gallic acid(Sigma-Aldrich Co)E AMg3sle] =4S

T8}a, mg gallic acid equivalent(GAE)/100 g&.2 7|34 5.

o, rot
of

Rl
Mo o ol

e}

dol A3 3PS, °olF 5% AICI3(Sigma-Aldrich Co) 10 pLEs Y32 1 M
Na2CO3(Sigma-Ald- rich Co) 67 pL o] &3} s % 510 nmolA 96 well
microplate reader(iMarK)E ©o]&3sle] SFL=E 33 whE =AH39S. FFE5He
catechin(Sigma-Aldrich Co)& A}&391 2™, mg catechin equivalent (CE)/100 g%

FE718H =

g2k3ls (DPPH free radical scavenging activity, ABTS radical scavenging): DPPH
radical 27158 free radical scavenging activityS =743+ Wi (Brand-Williams
et al, 1995)& Wdsto] A3PeAS. 0% eSS ALE3te] 0.1 mM DPPH &S
Azxstdow, DPPH &3 A8& 410l 303t A28kg3kal, 510 nmol A 96 well
microplate reader(iMark)E ©]&3to] TH == e =351 S, kst &4 9
v =4 Bl e R

E+E4S vitamin C(Ascorbic acid, Sigma-Aldrich Co)E A}&3doH, mg
vitamin C equivalent(VCE)/100 gl & %7]3tS. ABTS radical 2759 2% 1.0




mM AAPH(2,2¢-azobis—(2-amidinopropane)HCI) £} 2.5 mM
ABTS2-(2,2¢-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt)&
PBSe} &3t35te] 700Co Al ¥ES A7l 3 syringe filter (PTFE 0.2 pm, Tokyo Roshi
Kaisha Ltd., Tokyo, Japan)® o]#g & ABTS--Alf¥ Al2E 108 S WHEA
71, HdF == 370Co|l e, S %=+ 96 well microplate reader(iMark)E ©] 83} <]
750 nmoll 4] 33] WHE =%

shel WP e92.

oL
ol
ol
S
o
i1
ket
o
i)
rlo
=
IS
ol
Lo
o
L
=
D
(@)
o
o,
—
©
©
L
o
T
o

o LA AWMAG-5- ATl WE WP AR 2 5H AolE Pobuy
dal 7 J15A WE ¥R BARAANOVA) F QAP (one
way-ANOVA)E Fastgoml, #2492 A457] 91l Tukey 7 (Tukey HSD

test) S T35} S. SPSS Version 23.0 package program (SPSS INC., Chicago, IL,

USA)S Abgste] AR S 2AstslaL, 9 52 p<0.05 oA+

22. A4+ A

0 EZu o A$ 3dES 62.60+0.91 mg gallic acid equivalents(GAE)/100 g, 5
2 58.28+0.75 mg GAE/100 g, 73+ 52.78+1.37 mg GAE/100 gl & S E o,
Az AR 7oz 3k e S u, 3Wte 285.19%4.16 mg GAE/100 g, 5\t
228271293 mg GAE/100 g, 72 185.7314.80 mg GAE/100 g YESS(3%
2-3).

0 TZolH o]z AL 33dZE 1877+1.02 mg catechin equivalents(CE)/100 g, 5
2 16.85+1.02 mg CE/100 g, 73+ 13.2621.24 mg CE/100 g2 FH4E 3o,
Az A 71Eez 3iEd S w, 3Wd2 8551#4.64 mg CE/100 g, 532
65.99+3.99 mg CE/100 g, 732 46.64+4.35 mg CE/100 g 2 EIYS.

® 3istse g DPPH AATHo= 3dde]l 17212027 mg vitamin  C

equivalents(VCE)/100 g, 5% <£°] 12.99+0.41 mg VCE/100 g, 73 o] 13.26+1.24 mg
VCE/100 g= 34 ¥, dx AFpoz gitstdls w, 3322 7842£1.23 mg
VCE/100 g, 5132 50.90+1.62 mg VCE/100 g, 7S 52.87+3.34 mg VCE/100 g
o]AS. ABTS £2A%9 4%, 3do] 4190:164 mg VCE/100 g, 5o
33.46£0.88 mg VCE/100 g, 7d<-¢] 34.46+2.60 mg VCE/100 go & ZAEon A
Z A 7lFor FAES W 3d2S 190.89+7.49 mg VCE/100 g, 5¥&
131.04+3.45 mg VCE/100 g, 121.24+9.16 mg VCE/100 ©.& }EbwtS

@ 3ul MUY A QB AxER B u i Aol 52

A =5
froldom el woki, FEH w0l 98l A9 33 5do] o
A ] S

Moz zol7b gldont, Az Abgat 7
2 ol =5 (p<0.05).
wEkA, 715 S AAdS TEAeR a8 u 332 Abdate] bt 59 sle

2= JoE,




E 2 AR WEIE J15A B4 2
Sample Wild ginseng

Functionality1) 3 year 5 year 7 year
Total phenolics

62.60+0.912a 58.28%*0.75b 52.78%+1.37c
(mg GAE/100 g)
Total flavonoids

18.77£1.02a 16.85+£1.02a 13.26%1.24b
(mg CE/100 g)
DPPH radical scavenging

17.21£0.27a 12.99£0.41¢c 15.03£0.95b
(mg VCE/100 g)
ABTS radical scavenging

41.90%1.64a 33.46+0.88b 34.46+2.60b
(mg VCE/100 g)

1) Total phenolics, total flavonoids are expressed as gallic acid equivalents (GAE),
catechin equivalents (CE), ABTS radical scavenging activity and DPPH radical
scavenging activities are expressed as vitamin C equivalents (VCE), respectively; 2)
Data are expressed as a meanz*standard deviation (SD) (n=3). Different superscripts in

the same row indicate significant difference based on Tukey’s multiple range test at

p<0.05.

% 3 gopate dxd A& J5A B4 4
Sample Wild ginseng

Functionality1) 3 year 5 year 7 year
Total phenolics 285.19+4.16 228.27£2.93 185.73%+4.80
(mg GAE/100 g) 2)a b c
Total flavonoids

85.51+4.64a 65.99£3.99b 46.64+4.35¢
(mg CE/100 g)
DPPH radical scavenging

78.42+1.23a 50.90%x1.62b 52.87%3.34b
(mg VCE/100 g)
ABTS radical scavenging 190.89£7.49 131.04%+3.45 121.24%9.16
(mg VCE/100 g) a b b

1) Total phenolics, total flavonoids are expressed as gallic acid equivalents (GAE),
catechin equivalents (CE), ABTS radical scavenging activity and DPPH radical
scavenging activities are expressed as vitamin C equivalents (VCE), respectively; 2)
Data are expressed as a meanzstandard deviation (SD) (n=3). Different superscripts in
the same row indicate significant difference based on Tukey’s multiple range test at

p<0.05.
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41. %Y 2 U§

® &+ Novozyme(Novo Nordisk Co., Denmark) E4E ME4A (F)HFTAAR A
Tjste] AR AAT)SA 5. B4 ABS AU w3AE Faliste AoRE oo
D wAEoly vAE FH B4 VHAE AEesla, 1 5 24 Fe A8 dATE
3 Eh JHAE Addste] A3 AREstds. AEE EaAs AR A 249
Fungamyl 800L, # ¥l 3] &49l Pectinex Ultra pulp, beta-glucan®3a] 2491
Viscozyme Lo 1S

® FFate]l 4 WHES §% HPLC A 7164 E4dA &5 2 &4l =4
el AFAte] HPLC #FraAdw draFgte]l =i vhdstA vehd 3d AFgats
WA delste] g4 g A A&

& T4 W U FHXAN E BEA MPAH E EE&A, E4Y TR/ & 1¥Et
o P3RS Alse G HA Fo 40%, &4 ¥ 5%E d¥ew, HPLCH
watergE ©]&3lo] 4P S. F FyYe= 1 mLE WS 255 50T, WS AIFe 1

Bl .

e T HP~g% AAEE & AS5AS AFHFFY] syringe filter(PTFE 0.2 um, Tokyo
Roshi Kaisha Ltd, Tokyo, Japan)® o33t} EA8& ANEB2 AFEFAS.
Ginsenoside %8 Agilent YL 9100 HPLC system (USA)S o] &3&te] =
HPLC #41& ZORBAX eclipse XDB-C18 column (5 gm, 4.6x150 mm)& A}

o] 57 &ml= water(A)%} acetonitrile(B)E AF&3F%1 2™, gradient system& = X1}
kA2 (0-5 min: 0% ACN; 5-55 min: 0-100% ACN; 55-60 min: 100% ACN). 3
3} column 2%+E Zt7 1.0 mL/min, 30%=2 3taL, A8 FUZFE dAA 29 H$ &0
ul, control(A] &+water)¥} &AWk 3h “}OEL 50 uL, UV A&719 #HE 34
203 nmol Al &2 A =

42. A+ 23

o Ex WS A AW Aol FERARS wasts] A AP FEHA(AN)S

HPLC #4133 %.

o V54 BN A3, /%A AY Fuel Brhn wuE 39T 4 H(e)S
Aejste] 3R] BLE ol§ste] 4V RN WM AL 3T AP} 55
A

(f)e] HPLC 4]
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W08
NME
% 4 392 At s Y) HPLC &4 42 3%

3t 7 $(control) e FaAFo] ZolEAY §lolA

82 g A% 1hr W 2hr 9HS-ol A tHE controlE.th

® 1%} Pectinex Ultra pulpE A€t &4 ¥HgolA control2th 3|9 peak
S7FEAY A2 AAE peak’t #EE AL, Fungamyl 800L &A= #3)
retention time(RT) 22-25 minolA MZF peak’} A= A & F
Viscozyme L &&= ®al3 29 RT 16-24 mindlA ME A7) AY Z718)

Aol
e
e
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1% 8 3\ 4FYF4AF Fungamyl 800L 141Xt & A4RESE (sampletwater+enzyme)
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a7 9 3d A4 Fungamyl 800L 241Xt & 4HESE (sampletwater+enzyme)
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a9 10 33 4FF4E Pectinex Ultra plup 1A1ZF &40 (sample+water+enzyme)

i = a3
X
AN M W P
W

& o [T 1
a7 11 392 4FFA Pectinex Ultra plup 2413 E4HHE (sample+water+enzyme)
® Pectinex Ultra plup €49 A% HAE S Rasls g40H, A0S AYsA S

W #X7b eEAG AR BYE peaks HolH Wk
o webd, WA FEAE YATAE of Tavt wEHA B Ao 47,
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&4k Viscozyme L 141X A 4REE (sample+water+enzyme)
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2} Viscozyme L 2A1ZF E4HHE (sample+water+enzyme)
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N

o NS A g Ay 1A Aot 247 A 3 A EE vl A peak7t 7
2 EWoA 2 Aol7) gl

o AXg Al v F7letAY M= AL peak”t A=l o= A Al A
He AR A4, 24 AR A HAxd Y 5 FUATE T o3
=l

® kit fFEAE SUIE H% 24 WS 9 2 HHsE T3 A fadE
o] TS Wy gAY,

® 2ulx} o] sbFstel 2 FE ginsenoside 5 T8 7T AdEe U sAHES TS

AbeEabel 2FE Vs A Wl B Fxs gAstaa gk

® FFA BAS fg HAXAS ALste] BEAAYE T8 A FEAAEY profile
WHetE EAsta g o]l & Fsll Ahd =l ARl bioconversion 2719 HA s E 7
(5] 1 ST

BEEAF7]H - A gstu>
=

5}
2-1. ol 24, 2494 A+ We

(1) 3T3-L1 A FAze] AgAEze] &3}

AT o]g" AF e 3T3-L1 AMHAFHAETE st Aol 2 A E Axrd
2A, A=A EFEPo R RE Pt AFEEATE 1%  Antibiotics/antimycotic  solution
(10,000 U/mL penicillin G, 10,000 pg/mL streptomycin, 25 pg/mL amphotericin B)¥} 10% bovine
calf serum (BCS)7} %7F& Dulbecco's Modified Eagle's Media (DMEM)S o] -&3fo] 29 7470
2 WRE wdksi  wgEr1e wpge] xsAZl & 20 mM  dexamethasone, 0.1 mM
3-isobutyl-1-methylxanthine (IBMX), 10 pg/mL insulin ¥ 10% fetal bovine serum (FBS)E #
7hgh B A E o] &ate] AMAMERS E3LE stk 2919 EIrE F, o]F 29 HA
© 2 10% FBS ¥ 10 pg/mL insulin ©] ¥3H SAWAE o] &35t APAEL A4S F=s4
tt.

(2) MTT assay & °|-&3 Alx54 549

A kst AEE 5x10° cells/mL S EE wjFg7]o] 3 & 2w 2 s Aok >
A ste] 24417 wjFetdtt o] ¥ 5 mg/mL % MTT €9 (Cell Signaling) 10 pL&
%, 3°C 5% COy ‘ﬂ?’rHﬂO]EM]/H 2-4X7F Wkt uﬂook T u|els A AFL MTT
formazan crystals DMSOE ©o|&3lo &% olE 7Y (Bio-Rad)E ©] &3}
590 nmellA 9] FFEE S48 Ath FA T FFEet H]JL??}O% ey —ir% Aol wE Al
EEAS YRS




=55 Agste] AWAER 35 FE=3 3T3-L1 AlXFE PBSE
AAg F 10% formaling FA3FATE ©] F 60% isopropanols ©]-8&3F¢] formaling A% 3},
60% saturated Oil-Red-O (Sigma Aldrich)¢} $HAl =0l A 10i23F RES-sto] A5 G255
. SHFFE ol gt oE9 (Oil-Red-OF #1A3}aL, 100% isopropanol & /‘ﬂ,‘%lﬂcﬂ o Al
Oil-Red-0F 8]5510] vho] A2 Z )0 E2]t) (Bio-Rad)E ol 4ak0] 490 nmelH &35S %%
of Hlx gy} nlasto] Ao AL S4EE A EEith

(4) ELISAY & o] &3k Alo] =7}l A=k
Az Fls A2 (300x g, 5i)ete] dFdS e ¥ 954 AlER] IL-6 2 TNF-a
of Eo]#<l & ELISA kit (BD Biosciences)E& ©l-&3te] A stdeh hekstAl 7]<38td, 96
well plateZ capture antibody® 4°Coll A 12A17F F 83 & assay diluentE o|-&3fe] v S04 3
Q- ANES-S wokt) o] 1008 &AM sk A Eujkel 100 uLE B3 F Aol A 1AIZE WA
3ttt Washing buffer® o] &ate] Fxte A2 & 3 capture antibody 100 pL.E #F3te] A&
oA 1A)7F WAEF & biotin—conjugated detection antibody ¢} streptoavidin-conjugated horse
radish peroxidaseE H7}ste] ALox] 1A17F wkS&tgt) 7148 H7bste] 3087 whaluke-S §
T3 % 1 M H3POy stop solutiong 7bste] WhS-S F 85311 vfo]a 2 Z g olE FHE o] &3}
ol 450 nmollA ] F3=E A4 5 kitol] AgE A|E7R] 2555 ol&sto] AHFetdd

E

(5) RAW264.7 A 35| AjuleF B LPSE o] &3 243}

ATl o] &8 A Frefe] RAW2647 AANEF= ADSFTAEZF PO REE FYste] Al
431t} 1% Antibiotics/antimycotic solution®} 10% fetal bovine serum (FBS)7} #71¥ DMEM
S o] g3lo] 24 well plated] 1x10° cellsS 253 & 2 2 Fd At FE59S 22 8)0]
2471 7F wiek 5 500 ng/mL H%2] lipopolysaccharides (LPS, Sigma-Aldrich Co.)& ©]&3te] 24
A7 & 243} skl

(6) ¥4 Bead ¥ FACSE ©o]43 dl4le 44
A EFE 33 Bead (Fluoresbnte( ) plain yellow green latexa beads, 1.0 um, 1x10°
paarticles/mL)¥} 7 30i7F vkt & 4°Ce] PBSE o]&sto] MAste] 34H MEE flow
cytometry (Accuri C6, BD Blosc1ences)§ o] 43l BASIGTE AN EE AEZY A7])(FSC) 2
M) FHESSOE olstel EA Ao, HAMEY FBFbeads FITC F3Ed2] F3A7

(mean fluorescence intensity, MFD)E =43} A w319t}

(7) FBAA B FACSE o83 &dsintA o F=F
1x10° cells/mL F%E9] AEE 96 well plateo] 53 & 28d 2 F5W Aok} F32E3) 244
£3 Iz

v o
2 WlFR %, 500 ng/mL 58] LPSE ol&ake] 24213 BAsHaIIT. PBSE ©

Al A 3 anti-mouse CD16/CD32 (R&D systems) @} 4°CollA] 1087t vF$-3fo] v Eo0]% &+9-3}
AWES-S =& T anti-CDSO-FITC, anti-CD86-PE, anti-MHC II-APC 5 &43tvl7] Eo]% &




FEAE o]&ato] 4°ColA 1027 w3ttt PBSE Fatd]l A2 3 FACSES o] &3to] thaA
X5 3l F (FSC vs SSO), FITC, PE % APCe| F3%EE 27 743kl CD0, CD36 % MHC
o] W=k MFIgkS Ssto] S35tk

(8) qRT-PCRE ©]- 83 Al mRNA A&

RAW2647 255 <5 2 s At 553 wjdste LPS® 4d38ket & dalidE
E3lo] A2Z 3¢tk FRNAS Qiagen RNeasy(R) mini kitS o]-&38lo] A|zAte] whilel] u}
g} F%3 F Nanodrop 200 spectrophotometer (Thermo Scientific)S ©]-&3te] RNAS A 2

=539 Y QuantiFast(R) SYBR Green RT-PCR kit (Qiagen) ¥ CFX Connect Real-Time
System (Bio-Rad)Z ©]-&3}9] quantitative reverse transcriptase PCR (qRT-PCR)S 2 A3}
(50°C 102+95°C 5 ¥, 95°C 10x+60°C 30% 39AFo]&). & AFto] AMEH xglolw= b33 &
t}: GAPDH F 5 -ATCATCCCTGCATCCACT-3’, R 5"~ ATCCACGACGGACACATT-3"; COX-2
F 5 -TGCACTATGGTTACAAAAGCTGG-3, R 5 -TCAGGAAGCTCCTTATTTCCCTT-3%
INOS F 5 -CGAAACGCTTCACTTCCAA-3, R 5 -TGAGCCTATATTGCTGTGGCT-3".
COX-2 ¥ iINOS¢9] Ct #e=zHE GAPDHE Ctats wio] ACtats +8to] A4 HAlgFo =2 %
a3t

(9) A2 o] H|Rhapg-2 5o

Ho] C57BL/6 7 vF9-2E AFESto] 15797 AIN-T6A AlR=2 A g2 0] 717HS 71 &
Normal diet(AIN-76A)w", High—fat diet(HFD)w> % HFD+PWPG(Puffed Wild Panax Ginseng)<"
O 8 ro] Afaol® AolE Wddth dubrolatge] g Awe e dR|Eo R 115
keal%o]™ HFD®| 745 AW<] ghafo] 45 keal%g 7k} st datS HFDALR Y] S0+ A
229~ F(F5%)S tAste] HrtgroZa FAd e (iso-caloric) AL AdstATh A7
e Y 9 AHE #Esta, AFS VIFsen. 1 9 @S5S T AAlsta, AES o

S

A
of whor Ao Hlwk % AF W ARBAES PG,

|

YA

B
0
ﬂl

(10) vh§-2= FF Alo] EFSI 4]

-2 PAo 2 HE dojzl FHor HF Alo]EFRI BAS W5t} eBioscienceAle] High
sensitivity ELISA(IL-6, TNF-a)& ARg3ity. 7] ELISA kit o =24 F7149
Streptavidin-HRP %240 2&5 o] JAX i vivo AEAA A A Foll EAst= v ke
APl ETRIS AwFe 4 JQEF 3F=rh 100pg/mL - 1.56pg/mLe] ~'us F%= HIAE 7FAH,
MZ(FH)S FAgA} o] YolEF L Biotin—conjugate, Streptavidin-HRP, amplification
solutionES 22 ¥al Whg3t § substrateE WOl WAAZl & stop solutions Hal

A

Honmel A FHES 243

=

~

(11) vh5-2= g5 Zdz=EHE
g~ Ao g RE Aozl dHYPow dF FYAHE BAHS §92™, abcamAte] HDL and
LDL/VLDL Cholesterol assay kitZ AFEsFAth 249 = Ao £t Fdl2HEo] T




H

Ao EAste 2E ZH2HES AP Aolx HDL, LDL/VLDLS 22884
A R w2 Ageks Aotk o & ZHUXHE A #l8 cholesterol
; .

esterases 2T ester23S st = FHLHEIA AEeeE ZFol7)F Sk

& #UsHE A%l 2 e Aestel ZzEade gog WUstel YoiFo) 5l

T4 =2 =A%t HDLY LDLE 2ol dAgdo] ARgr o] FAo A oﬂa o2y 94
BE 2 2000x gol Al 1027 78shd AsdozHE HDL 238 A8 glon ¥ LDLS
3l4sk 4= 9t} o

o W oH 2 2R diEYE st ﬂfﬂﬁi HDLS Al78aL
E}

Qg 24 ARV B wARAA Aete] Adeteleh vhgsvt SAold BHus T
= B8 A8 o2 A
FAke] AR} AAA

wu o Jp
o
ox

ol ofy
>,
o~
Au)
m U
ofl
R\
o
N
N K
fr
rlr
5
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~
e}
=
:
m
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QL

HolS welety] wel] w250 Aol HF A L= o7t I F
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(13) vk dF Qed 74

k-2 oA FElgt @S AREstY 5 Jded FEE AFSAth Crystal ChemAR]
Ultra high sensitive mouse insulin ELSIA kitE AF&3t o, a9 kite= 1 - 64 ng/mLe] ¥ 9
7ML Qs 4 vk el dele dRbAQl ELISA kitel AHE% & Sandwich ELISA 7]&9]
™ Ultra high sensitive®] 7-$- well-plate®l] capture antibody”} o7 FZHE o dtt EHS 34
slo] #7bekal, anti-insulin enzyme conjugate®} enzyme substrate, stop solutions ¥ il &3 %=
S48t AbSssonm—AbSgonm 2= AAFSEA

m\m

(14) v~ 222 BA

k-2~ HAS ARRS] 3 FAAANS AESE T AbcamAte] Triglyceride quantification
assay kit AR&sElom, o] 4] el FAAe] Lipasedl] oJa] Aiitat SelAE2 &3
W kit =°1%1= probet enzyme mixel s FEjAlEe] Atshntes dom Hiseas

Hooz

A3}l Peroxidaseol] ¢]3h wHaur-g-o] Ay RS = =
SAAY ETEw FE WAE 4 - 10 uMelH, 25E &A9E5S Vst Lipasegs H7be & wb

ar [¢})
$AFFAlS Yol E ) 1A F 5T0nmol A FYEE Sk




A3}

1 s 325 A BE ALAZY =443
3T3-L1 AIZFE 1-1,000 ug/mL =9 Akt F55 Agek 24X Sl 5 MTT assay™
o= WA Az Abgs dAlse HEo] #AGIe]l 100 pg/ml FEZHA MAEFAe] §low,
1,000 pg/ml o]’3d9] FolA MESAHS HAS FAatila( 1@ 1). whebA, o] 9] AFtol M=
Az Aol st bet F=< 10 pg/mlL olet= FA 8k

g

HelsE (ng/mL)
|

100- O 10
= 100
mm 1,000
50-
0

S

P iyl M=WEE (%)

N
<29 1 <99 3 sl At FEE Al whE 3T3-L1 AAEFe AZAEE>

2. AFA FEE A & ALFHTY JAEH

3T3-L1 AWAFAE(ZH 2A)E dexamethasone, IBMX % insuling ©]-&35}o] X] WA (29
)2 AL w) Ao S4S J)’ﬂtﬂ“]ﬁgi & 7hsstalen, o]& thA] Oil-Red-O A

oFS o] &35to] My AWs dAs(ag 2C) FHEE o] &ste] JFo] 7teds RIS

(A) (B) o ©

5 o A
yeskd, (B)Eshs dvlid /\W % () Oil-Red-O A

<72 2. 3T3-L1 AZEFS] AWAE (A
ohg ol AT AT A AL

olsh e AYATALZNE ARALE] L35 1-1000 pg/ml =S WP FEE Azt
ANZE FulFete] ATE GAT Ol Red-O Alokel FHEE ZAste] AYFAns 249
Ash, el 2ol e fodE glor], AuEE dEA AYEAL ALANE BAS




250

M2 5 (ng/mL)
2004 I 0.1

s 1

B 10

—

(=]

(=]
1

n
(=)
1

R el thel XL 532 (%)

%”/:& x’%:/z ~”<>z
i) ) A
<39 3 2HE 9 SR A $5E Az uhE 3T3LL AAET APFHE>

3 A% FEE AP gE AWAZY 54 AlEARI #HlF

3T3-L1 ABAFAEN A ALAERe] ot whE 54 Ato]E7pel IL-6 1% 30 pg/mL
Heolo] srmA, 4 dsvhded FFs mAA Fort Uit Az
o Z(low-grade chronic inflammation)2] ¥J&o] S 2 Ao ZHd “% S AR FEE
WO Tk A, AWAME fFefe] QA Al EIRS IL-6 wHF ¥t fINS(24).

ey
E 50
£ HalsE (pg/mL)
£ 40 0.1
@ =
J BT
= 30 o i
E 201
o
< 101
0
m O
% ,,\7« 7
N N NG

<39 4. 4H5E 4 T AN FE2E A wE 3T3-L1 AWAET9 54 Aol BRI
IL-6 &H) &>

4. AFd FEE A 4 dAAEY dis
2 AT A3 RAW264.7 A HETE FACSE St 43¢k 2
A7|(FSC) ¥ Ao FHE(SSC)E &35t YA A EE gating & F %l‘ii% Tk 33 bead
oF Fujekst M EE FACS®E #4381 gatingdt 23}, phagocytic cells (ZZ¥5
A8 sHA & AE(Z™EEB, Bead)®E Wi lom, Yolrt Bead+ AIES] Y E(mean
fluorescence intensity, MFD)E 543024 t27]5S

ol
nE
o1
o>
M)
i
i
)
Hd

(]

pa
or
8
(ol
x
B
=

2 o
Z14_23)?;2 T O]*‘# J}]‘}\/\E!




(4)

(B)

- o _- |
73] E ; . 1 |
ml ~..Macrophages | A
= R ] ;
aT = Bead-
H| T ]
= ]
MZ2| A7|(FSC) ' % WBeads (FITC) '
<29 5. ¥FBead2te] Tl E FACS T4& &3 M 2T g5 SHH>
ool uwhe}, L T TR AN FEE9 A e dA e MFDE A% 23 3dL F
22 Agey vaste 5d2 9 732 258 Aol dase] wro wel Frles 4%
& B 6). o 52 Y 7d2el £3E FEARol dAHEe] disS A5 AA
4 A7e S A8 7 des BYE
=z
o 100,000
_§ Hals = (rg/mL)
= 30,000 0 01
2 = 1
S mm 10
O 60,0001
3
S 40,000
T
=
T 20,000+
=
£ W
<ad 6 2R B wed Aol we RAW264.7 A A 9] th 25>
5. At F2E APl BE GAAT A5 AOlEA Bl
oHd 2 FEd AR FEE9 Al wE RAW264T AEF] A3A AlClEF L6 ¥
Hls o ZEo] A#glel(P>0.00) Agsiedd met 7S HASP<0.05) (ZHET7A). L, &=
G 924 ARIEA TNF-a 0] SolAE 5T FAES AdA 38 9 Tl
sto] 1 @] SUtE e AES HYo w(ay 7B). E3 34T FEE ALY 49, 01 2
10 pg/mL A2kl vlste] 1 pg/mL Aol A Fol4o® F7kek TNF-a9 &S #3363
o} 5t Aol A= 2 vkl ARE Blow 7d AHEladA = 10 pg/mL A g w4




Hgvre B woeA AesEel nhE Auy AP wold 2ke. olol vised, A
& BAATE Fatol TGP ool sote el
12,500 -
= Hss m
(A) _El 12] (ng )
= D o1
o 10,000
g =
w0 |l 10
= 7,500
P_Ii
N 5.000]
=3
=
0 2,500
Ko
a
u_
2
S
~ 12,500
(B) = H2l=s< (ng/mL)
2  10,000- 0 o1
P /| 1
IE mm 10
=  7.500
|—
ol
™ 5,000
o
2
< 2,500
By
Ko
B o4
2 2
g N
o)

<ag 7. 4Ed L sl AR 25 Ao 1hE RAW2647 A ET] A5A
Abol &7l (A) IL-6 2 (B) TNF-a #H]5>

6. MAFL FEE AP BWE dHAEY EAFuA THEF
4 2wl AR FEE AP wE dia Az @5t B S FACSE o] &3k
BA35k0] 72 Agd ¥ histogram= ¥ 8o EFITE CDR0SF CD86x=  T-cell

costimulatory molecule®] i % E2] ¢ vl 2x THAHAY 7522 Fo3 98-S 3
Akl AEsre whE CDR0SF CD86el w2 0(5A), 0.1 ), 1(4 ), 10(XH4) ng/mL

08 TRt F/HEFE TS Bolth MHC I 99de giaAxe] ti2ag of¢ Heyd &
P #5284

Ad=ds TR T Agots dde sk diEdRA, I TdE G4 A
7

2ol e} dadt A4S e,

s}




cDao

J
1
g .
F CD86
A
=| !
MHC II

<ag 8 <Hd 9wl A FEE Ao uhE RAW264.7 A M 2T A sintA
e 2k )3 histogram>

rE

o
=

oz

oje} o] thAAE FHo A st HAS RHESAste] 1§39 AZI(MFDE W
Aoz wagt Ax abFakel SH 3 #Agle]l Aelwke] wet CD30 2 CD86ol ol
LoEAow fatks HIS(3" 9AB). 1—573], 10 pg/mL olde w2 AL 4
CD80/CD86 costimulator molecules®] W&ol 50% ©]dtZ FoHFS HAe. E3 two-way
ANOVA ¥4 A3, MHC 119 dadzfe o+ 2 ﬂ‘ﬂ%Eoﬂ e dyE AEdE HolA &%k
(P>0.05) (ZF 9C).
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(B)

1=}
(=]

30,000 6,0
ol ol
= =
B 200001 B 40001
= w
QQ [--]
8 8
X 10,0001 = 2,000
=] [=]
o8 o
70 0
# o]
o 0
2, ” o 2, . 2

0

2,500

Hals = (ng/mL)
= 0,1

/| 1

mm 10

2,000+

1,500

1,000+

500+

B3t MHCHI 3 (MFI)

7. AFE FEE Ao & gAAREY dF4 FHA AAE

RAW264.7 A EFE At F5ES 1 ng/ml w52 Aste] LPSE S43te A3, g4
Azl dFA FHA COX-2¢F INOSe| AAFS 3o mE Ao/t 9l3S RI(2¥ 10).
ASA A COX-2¢9F INOS+= MEAEA AARRIARRD NF-kBe| HdAzdolee] = m,
COX-2& o716 AHHtkel o}y =A4ks 714 & &lo] prostaglindinsE A48k, INOSE ol =
71dE 71dE2 Sto] nitric oxide(NO)E Ao =zH 747 A5A  wi7lEZ (inflammatory
mediators) S 38t @59 osle] 7o B ATE Fako], AFOlEFRQD EHEe] Aol

-

ojgh FEQ1 1 ug/mL A4 FE552 COX-2 3 INOSe| & o] fles IRlstals.
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3. FuE 22 98 2 A%
D Fulg d=
DA, A, 2ok vkl

b

4. vigkn] Bl Ak

Yy

S A

o

<EH3 ZEAE wiFE>

5. tablet A% %7 setting ¥ A%

: tablet Al 7S olglel 2t}
@ bulk density(g/ml)
@ F%(%, 103C, 5%)
@ T&(%)
% &(mg)
® F7(mm)
® ZE(N)

1) tablet AlZx =7 W9

 tablet Al A AAGS ZsoF tablet 71F

Z%

tablet AFES  Ax, A T £ goma w4 HY Fziom HIE g A
& A 5
R o]

B 7% X gekoit, 2340




<3E4. tablet =7 HE>

¥ = H o4
bulk density(g/ml) 01 ~ 09
FE(%, 103T, 55 3~ 10
TE&(%) 65 ~ 98
T (mg) 300 ~ 900
7 (mm) 400 ~ 600
ZAEZ(N) 50 ~ 130

<3¥bB. tablet 271 setting>

3y = 49
bulk density(g/ml) 0.4
F8(%, 103C, 58) 4
TE(%) 70
% & (mg) 500 ~530
7 (mm) 530 ~ 560
73 = (N) 80 ~ 100

<19 4, AEA) tablet A|E>

<1 5. AF%FAF tablet o] F 7 AE>




6. A& A4 H=E

© tabletE A ZF3F AE
)

0% AgA HAEES AN
=
2

2 28E2 105 9FY wejE

< Ad >

- Incubator 1,

- =27 57 547 (Mettler toledo)
<AE B>
- 199 349 tabletd] FAIE SHslo] A @gozE AS
2 settingdle] AFA HAES A, ANE EF

o 7} ssiut.

2, 3(FF Apold )

3l 5% (70%780%)
T3 RS v ust

<36. tablet ¥4 =4 A¥> (F2] @ g
25T 35T 45C
1 0.5466 0.5778 0.5923
2 0.5784 0.5883 0.5684
3 0.5843 0.5942 0.5776
4 0.5475 0.5682 0.5623
5 0.5627 0.5489 0.5863
6 0.5635 0.5789 0.5812
7 0.5958 0.5874 0.5645
8 0.5623 0.5771 0.5883
9 0.5937 0.5813 0.5689
10 0.5529 0.5684 0.5741
<AE A3 #AA>
x AEFA AGAEH 58 HAE F 37 o) HEv|Fd uEt 53 HE 3H oS
el Aoz HA st
« TR Hg HoE F95 T 105% b (HFEA H FAE 100%
* TEdEe Add A giv] A & iR AE %= A
(He > Ha FA/ A A Hat FA)*100)




45C
99.81
99.39
98.51
98.67
97.79
98.54
97.69
97.35
96.78
96.61

5
5
5
5
5
5
5
5
5
4

10

99.84

35T

99.38
99.57
99.67
98.01
98.71
98.05
97.63
97.95
96.78

5
5
5
5
5
5
5
5
5
4

10

X
25C

99.98
99.95
99.29
98.58
98.75
98.76
98.58
98.02
98.30
97.13

7. tablet

5
5
5
5
5
5
5
5
5
5

<E
7

10
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E2X|AA eyoj/4xzZ

I9 1. 83 A 5 25 4F

Catalase test Gram staining 62 Fitdt T

a9 2 BEAFE U H4F B ZEA2

O Esculin agar test
- B3 62%F9 #FE MRS broth (Difco, USA)olA 23] AthefFst 3 wjkas
esculin agar (Sigma, USA) plateol]l HE3ste] u]x] 2 w3} (black complex)E& #+Z &
2 th Esculin agar 48 % 13 2o B-glucosidase’} esculin® B-glucoseE Agt
st HAo A AAE esculectine HIA] Woll ¥ ferric ammonium citrate?} WH-S-3}¢]
agar plate°ll black complex& dAd3tA Hoh (298 3). wWekA black complex’t 34 ¥
TTES B-glucosidase S 7HA &= T2t ddsA sk 625 7 5, 5

9] 7#F7} esculin agar plate®] A black complexE #A 3t (¥ 4).

w




¥ 2. Esculin agar &4

Ingredients Amount(g/L)

Pancreatic digest of casein (Casamino acids) 13
Nadl 5
Yeast extract 5

Heart muscle, solids from infusion 2
Esculin 1

Ferric ammonium citrate 0.5

Agar 15

Esculetin

l Ferric ion

Black complex

1% 3. B-glucosidase] 9@ esculin HjA oA 9] black

complex Y4

1% 4. 8 FF 9 Esculin agar test




O B-glucosidase &4 =3

- w23 625-4 5 =, esculin agar plate] A B-glucosidase A< 71#] &= 53% 9
#FE AT AEE 759 B-glucosidase FA =AS 913k colorimetric assay =
Ty 5}7 ] el #FE MRS brothell A 23] Althuigstaitt (27l 5). AHE 759 vjef
NS AARE (13,000 rpm, 5 min)dte] AL s (AXE 9 &4, Extracellular)¥ ¥

i—“;
j,a

st Ao HA (AE U T, Intracellular) & EAHo = ARR3IYTE 5
A 23 7148 o

St 4-nitrophenyl B-D-glucopyranoside (Sigma, USA) 400 ul2]

§_5\_o_1]4% T A5 Ay g 7z 50 w0, 10 ﬂgm A7 kel 37 ColA 2087
WS A Th wkS o] 27FE 500 mM Na2CO3 €9 500 e H7bste] wbgS FAHA
71 % 405 nmol A FHEE 574 0}01 B-glucosidase &< Q%é}ﬁi . HEAH w53
Fo] T T B-glucosidaseFA o] -3 KO-4, MOJ-2 55 A3} (£ 2)

b
7 1o i )p e ol )
0 O o VA
OH ﬂ mp i
o, e M
OH oH OH
p-nitrophenyl ) Glucose N02
B-D-glucopyranoside p-nitrophenol
(colorless) B-glucosidase (yellow)

\ (enzyme) _/

a9 5. B-glucosidase 84 &3 W

# 2. B-glucosidase &4 F7}

O.D at 405 nm

Isolate
AEX Y 54 AE 9 a4
KO—4 0.014 0.031
MOJ-2 0.003 0.023

- e Akt Age F8S A8 16S rRNA @71 Y A4S st 16S
A7) 9dL  universial primer set (27F 5-AGAGTTTGATCMTGGCTCAG-3,
1492R 5-TAGGAGCTCCCAGATGCCGTG-3)< AF&3sle] T35 %lom, PCR =712 of
B 27 63 Zrh S3E 16S rRNA A7 E AldA2 EA3AR] &) vt 2 A A] o] 7
oo, KO-4= Weissella cibaria, MOJ-2+= Leuconostoc mesenteroides® NCBI

BLAST search 23 4% (29 7, 8).




20 cycle

3 min |30 sec 30 sec 1min| 5 min

95°C

72°C

58 °C

Denaturation Annealing Extention 4°C

19 6. PCR =4

KEO-4

TeGCCGEECEE G TG L TATACA TG AG TCGAACGLTTIG TG TTCAACTGATTTGAAGAGC CTCAGATATGACGATGGACATT
GlAAAGAGTEEC GAA GGG TEAG TAAC AC G TEG GAAAC CTACC TC TTAGCAGGGGATAACATTTGEAAACAGATGC TAATACCGA
TAA A TAG A G A TGE T TG C TAC TTAAAAGAT GG TTC TG TATCAC TAAGAGATGE TCCCG UGG TGLATTAGTTAGTIGG TG
AGGTAATGGC TCACCAAGACGATEATGCATAG CCCAGTTGAGAGAC TEATC GGC CACAATGEEAC TRAGAC ACGGCCCATACTCC
TACGEGAGGC AGCAGTAGGGAATC TTCCACAATGEGLGAAAGC CTGATGGAGCAACGLCGCGTE TG TGATGAAGGGTTTCGGCTC
CTAAAACAC TGT TG TAAGAGAA GAATRACATTEAGAGTAAC TG TTCAATG TG TGACGGTATC TTAC CAGAAAGGAACGGC TAAAT
ACG TG AGCAGC G GG TAATAC G TATG T T CAAGC G TTATCCGGAT TTAT TGG GG TAAAGC GAGCGCAGAC GG TTATTTAAGT
CTGAAGTGAAAGC CCTCAGC TCAAC TRAGGAATTGC TT TG AAAC TEGATCAC TTGAGTGCAGTAGAGGAAAGTGAACTCCATSET
GTAGC GG TCAAA TGO TAGATTATGG AAGAAC ACC AG TG GECGAAGG GG CTTIC TEGAC TG TAAC TGACGTGAGG CCTCGAAAG
TGGTGECTAGCAAA CAGRA TTAGATAC CC TE G TAG TCC AC AAC CETAAACGATCAGTEGC TAGE TG TTTGAGGETTCCGCCCTTAA
GTGCCGCAGC TAAAGCATAGCACTCCCGC CTEE GGG AG TACGAC CECAGG TEAACTC AAAGGATEAC GRACCCGCAAAGC GETEE
AASCATGTGTAATCCGAAGC CACCCGAAGACC TACAGTC TRAA TCC TERACAC TCGAGATGGACGTTCCTTC GO TACAGE TACEGE
TeTCATGEA TGO TCAC C T TG TTGEAA TG TTGE T TAG T T COGACGGEC CACC TTATACAATGGE CAACATATG TGGACCTATGS
ATCGCGTTACAACGEGAATGTGATATCATCAGGCCTTCAGAC TGETACTACACCGT

= Werssella cibariaK0-4

19 7. Weissella cibaria KO-42] 16s rRNA d7]4 <4




GGEGGAAG TG GEC G TG TATACA TG CAGTCGAA TG A AGC GAAAG G TG TTGCACC TTTCAAGTGAG TG GLGAACGE G TGAGT
AACACGTEGACAAC CTEC CTCAAG G T GGEATAAC ATTTGEAAAC AGATGC TAATACCGAATAAMAC TTAGTETCGCATGACA
AAAAGTTAAAAGGC G T GG G TCACC TAGAGATGRATCCGCGETGCATTAGTTAGTTGETEEEET. GECCTACCAAGACA
ATGATGCATAGCCGAGTTEAGAGAC TEATCGGCCACATTGECACTCAGACAC GEC CCAA AT TCC TACGGGAGGC TECAGTAGEG
AATCTTCCACAATEEECGAAAGCCTEATEEAGCAACGCCGCGTE TG TRATGAAGGC TTTCGGETCGTAAAGCACTETTGTATGGSE
AAGAACA G TAGAATAGGAAA TGATTTTAGTT TGACGGTACCATAC CAGAAAGGLACGECTAAATACG TGCCAGCAGCCGLGET
AATACGTATGTCCCGAGC G TTATCCGGAT TTAT TGG UG TAAAGC GAGCG CAGAC GG TTTATTAAGTC TGATG TGAAAG CCCGGA
G T AAC TCCG A ATGE AT TeGAAA C TG TTAAC TTGAG T AG TAGAGGTAAGTEGAACTCCATE TETAGCGE TGEAATECGT
AAATTTATGGAAGA A ACC AG TG GAAGG GG TTAC TEGAC T CAAC T ACGTTGAGEC TCGAAAGTG TG GETAGC AA ACAG
GATTAAATACCCGEGTATTCCACACCGTAA ACGA TG AA A TAGG TETTAGGAGGTTTCCGCCTCTTAGTGC CoAAC CTAAGG CAT
TAATTTTTCCCCC TG GEAATACA A GG AGE G TTEAAAC T AAGGGAATTGAGGGEGACCCCCAAAGCGGTGEAACAGAGGET
TTAAT T GAAG A G AA AN A A T TTAACAGETT TG GACTCC TTAAACGTTTAA AL AA MM AA AATTTTCTTTCAGAAAAAATAG
GAAGGGGEGEECAGAAGGEC CCCCTCCCCCGTErCGEGAAAGTTGEGAATAACTCCCGAACCGAG

= Leuconostoc mesenteroidesMO]-2

13 8. Leuconostoc mesenteroides MOJ-22] 16s tRNA @714 |

O Add FATFY 2dEA

- 16S rRNA @7IAE A4S Bl 548" AT Weissella cibaria KO-4,
Leuconostoc mesenteroides MOJ-2¢] e 2 13 FA/2A4S I2HI M methodE ©]&
ste] el aed A Ayl Weissella cibaria KO-4, Leuconostoc mesenteroides
MOJ-2+= % YT o=A AP ¢ F2, wi¢ &2 I JHE ZAv (29 9).
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Weissellz cibaria KO-4 Leuconostoc mesenterordes MOJ-2

I3 9. Weissella cibaria KO-4, Leuconostoc mesenteroides MOJ-2¢] 1334

O Adrd FAdFo A%Hd W BF4 H7t
s o MBS 5 brixz 34 3e] L-cysteine HCIS 0.05 % #7}sk
o AdE fFAREFE A E A 596 106 CFU/ml 52
7oA 48A1ZF EF wistdith. AEFE FAEFY A
AEE g3yl f18lAl 0, 12, 24, 36, 48 AIZPH=E pH, A5 ®ists SA3AT 24413
Hj k3t AS ], Weissella cibaria KO-42] A<+ 9F 107 CFU/ml 4ol o, pHE=




48 AIZb wiFst S W 468= B wrdktk (% 3, 4, ¥ 10, 11). E3F Leuconostoc
mesenteroides MOJ-2+ 12 Az v Fst S o, A7 ¢F 107 CFU/mIZE g1 glom,
pHT 48 AIZF viefaldls o) 449% 7P wokth 919 Adbd bt Ak i 2R
A= AY3HH, Leuconostoc mesenteroides MOJ-27} Weissella cibaria KO-4H.t} 214

34 t427] (log phase)® 23S & 4= At

E® 3. A4S B5H A2 Weissella cibaria KO-4$9} Leuconostoc mesenteroides MOJ-29]
A #4 (CFU/ml)

A (CFU/ml)

Strain
0 hr 12 hr 24 hr 36 hr 48 hr
KO—4 2.6E+06 4.3E+05 1.5E+07 4.4E+06 4.0E+05
MOJ-2 6.5E+06 8.8E+07 1.5E+07 3.5E+04 1.4E+04
1.0E+09
1.0E+08 |
1.0E+07 }
E 1.0E+06 |
S
=
L
(W]
1.0E+05 |
1.0E+04 |
1.0E+03 L L 1 1 )
0 12 24 36 48

Fermentation time (hr)

—s—\Neissella cibaria KO-4 =—e—Leuconostoc mesenteroides MOJ-2

% 10. ASA =R A 2] Weissella cibaria KO-49} Leuconostoc mesenteroides
MOJ-2¢] A+ W3}




E 4. A
pH

FEZY A 9] Weissella cibaria KO-4%} Leuconostoc mesenteroides MOJ-29]

pH
Strain
0 hr 12 hr 24 hr 36 hr 48 hr

KO—4 6.60 6.41 5.70 4.72 4.68
MOJ-2 6.60 4.62 4.53 4.51 4.49

7.00

6.00 |
T 5.00
o > ®

4.00 F

3-00 L L L 1 ]

] 12 24 36 43

a9 11 A% 55

Fermentation time (hr)

—a—\Weissella cibaria KO-4 —e—Leuconostoc mesenteroides MOJ-2

Ho| A e] Weissella cibaria KO-42} Leuconostoc mesenteroides
MOJ-2¢] pH #3}

AREATAH A v eta
1 Akgake] A st Fey
43 = akdgtel A% AAAomE a¥I-(A) FHE et B4 ol

Ao Sk 3d 2 el vstel B FolE mGor], 5d = ALkl )
stel A& 2718 dEhleh SR TR1-B)Sh o] ¥ ARE BAL H1 #S
gug e ez ge guw s,

2. AHFA] Anry

® 66 497 MY YNYE

Fe3¥  2AY Ex=) =32




0.94+0.51 10.51+1.08 3.51+0.49

84.84+0.37%

]

8ol YERA AT 4+

hYA
ar

A3tg

i

!

TR

v
B

=K

wK

=. ==~ O
FETE

67 FEWH OE

(mg/g dried ginseng)
186.17+35.222

ZAED 47

(%)

e
+
e
A&

149.83+13.46°

52.67+4.04°
39.73+1.55°
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Ala
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e
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=
T
Q

L
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*Values with the same letter in the same column are significantly different

(p<0.05).
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*Values with the same letter in the same column are significantly different

(p<0.05).
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B oA BB

= W oW W

W
S
2
= = N == Fuct —
- Tt i = = i =
= = E__:-—.Z: r = 7:—_—__ = || == =25 =55 =
: T
El = = ) -]

st

w9 ginsenoside®] ol #RFE AL J%Oﬂ*ﬁ =1 YERSTE minor
ginsenoside®! Rg3, C-K, Rh2&= F+ A

a9 12, 139 AZvtEIHS s BW ginsenoside 3o i}ﬂ% o Mss
Atk AEutEIRS] AAAR] FHe= FdsiA WERTh A RE 2 peak
bFFEo] A2FFo v =A dEyth

(&

lo ot
it
o

1 By

5 2-4F A2 44l ginsenoside profile
b1
C
= 176 RF ﬂ Rb2
Rg2 .
/ci,/ \h e R, ¥ | \‘,,ﬂﬂ‘ k2 res Sfnaa
C-K
Rb2 93 Jtﬁ
Rf
Rg1 1
/\ \v e <..r/”7"‘h“V""'*;j\*" A /\. AA K /‘ —— ,/\,ﬂ/\».,n’WE\nZM‘MM ity {B!ﬁa«‘ P
Rb1 C-K
} Rc 5 o
Re Rf A 7 Rd g J
Rg1 Rg2
#/? / \,7/.,ﬁ/ = e A L — ,/\{J\/ L tﬂw_,,/\LH,“,,‘,,,%,W&,\,,‘/uw,fwz.w”j\» - lth-»

18 97 234 Ay AkA chromatogram (A) ®BIA & AHeka (B) Za1¢H-HCI
AReEAL (C) = 31¢t-oxalic acid 8] 2FFAak
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1.2

I Control
N HHP DW
1.0 4 HHFP Ace
I HHP Cit
I HHP HC
0.8 - I HHP Oxa

064

0.4+

Ginsenoside (mglg dried ginseng)

F1 F2 Rg3 oK Rh2
a3 98 231¢-4F A8 4AFFAF minor ginsenosidd &

Chromatgrams HH thETo® A9 4d AbkAe] A$ obA Ao Al 7o)
Rgl, Rbl, Rb2% 2] major ginsenoside peak”’} =LAl Y e HFH minor ginsenoside peak

= A9 EEA stk oleld B 2y A7 A chromatogramol| A = &
A3tA YelST ol E3l 2w Ta Mg e - gisenoside Mol F FFE FA
et AT 4 QAT o)y 3 A3E ul' S & ginsenoside Mol Z AFS FE
AoE 4zl A AEE 23 A9t Waste] FUEAQ AFES MdAstATh AL
AF2 acetic acid, citric acid, HCI, oxalic acidE AF&3Ft} 550 MPaol A 1583t acetic

acid, citric acid 2|3t AFAte] A9 wlA g Ak & AolE WEhWAl ekskd Wb
W 550 MPaollA 1587t HCI#} oxalic acid® A2 ® 2FAte]l 749 chromatogramol] 3t
dst W3ls el 29145 2 ) ET chromatogram¥ @ Rg3,
compound-K peak’} &3] F713 AES &g = At 67FA A5 minor
ginsenoside®] A #HEA A5 7150 YEFU T chromatogram 239} U skAl H]
A AbFatel mle Zadk-4b A" AlEE°] minor ginsenoside ¥Eol frolAow
Z7le AL #geld S Ay £33 HCIF oxalic acid® #gl® AFkAabe] Rg3,
compound-K 3ol w243 F7Hghs &4dd 4 AT ol& F3 2
Ea A AFEAH ] major ginsenosideE monor ginsenoside =
et A3 g o] TRl TS e AL F

A AR 2709 7)ol HUH
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Do

AT G345 o83 AEAS ASA HFF sz ¥4 & ginsenoside ¥

AP FE FE Ax 1RE/10 AN 3T EE 49T AFAS

70% ethanol (EtOH)® 70TColA 24X3F &7 5 5 s538ta, SHiT= d9s F
FEUE Aol FFWL. 49T APY FHA A% BE/5mL/l g AE

= REYA
= = a- [¢)
REFAI0] HE S A,
A % 3

Aedgh 12Ad e AEg Abgate] aadEdgtd A
A

8% 2 Ban 480 L, Fungamyl 800 L, AMG 300 L, Pectinex Utra Pulp, Pectinex
Utra SP-L, Pectinex Ultra AFP, Viscozyme L, Celluclast 1.5 LY. A& 50%, &4
& 5%, BHg =% 50C, ¥ A 1 hr, & F3+= 1 mLE ¥ % 90T 10+ 4
Adz BE4s o a8 2348 19 149 dERd.

3 or 4 years extract

enzyme X enzyme O

Reaction Temperature 50°C (shaking)
Reaction time 1 hour

Unit : pe
Amount of the enzyme (5%) X 50
Amount of the water (DDW) 500 450
Amount of the ginseng 500 500
Total volume 1000 1000

IR 14 ArgAe] Ea AR g x4
Hk-g-o1S- C18 Sep-Pak cartridge(Waters, USA)
A& S AFEE C18 Sep-Pak cartridge #& Wl 2%

é

I

°of EEAE 918 +AKim al et. 2008) 4 AR&¥ WHS WSR-S

UGS TAAEAZ 3 AlgE 1 mLE 2 C18 cartridge Sep-Pakell %3]
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Loading AlAT v, A5 e T & A 98t 32 S5/ 10 mL= Al
28k Mz Fo] 2 =L APsHA %11 HPLC grade MeOH 2 mL= &3S 9t
F vialel ol HPLCE sample® A& A3 A FEAS 9542 5 3= C18
Sep-Pak cartridge F=WHS A& S, 7]Fol ginsenoside FEo| o]l &%+
BuOH F&W ¥} CI18 cartridge 3% 29 150 vjagh

(R

ol
ol

<BuOH ==H> <C18 sep-pak>
Sample 5 mL + MeOH. 3 mL— Water 3 mL
water 20 mL conditioning
Ether 25 mL = 2 Sample 1 mL
Loading
EtherZ H|#A
- 34 g
BuOH 25 mL Wa‘lter 10 mL G2 5
clean-up
BuOH & == MeOH 2 mL
elution
MeOH 5 mL +
Sample Filtration
Filtration

19 15. BuOHFZ9 % C18 cartridge &8 ¥

® HPLC(Agilent 1260, USA) system= ©]83%F ginsenoside A% #4: ZORBAX
eclipse XDB-CI8 column (5 gm, 4.6x150 mm)& AF&3t 3, HE7]= UV detector,
g2 203 nmolA FAHsP oW olsdoezE FTHIT(A)H  acetonitrile(B) <]
gradient system< AF8£3}% 1 gradient= 0-6, 6-11, 11-15, 15-25, 25-26.5, 26.5-29,
29-31, 31-32.5, 325-345, 345-355, 355-40vlt} 82:18, 79:21, 74:26, 68.5:31.5,
66.1:33.9, 60:40, 44:56, 30:70, 15:85, 15:85, 82:18, 82:18 H] &= ZAE YL, ol5FY
42 10 mL/mine]ow, & 43 2S5 T3k %7] w$-3 sampled] ¥S 118319
BuOH F=2< 5 ul, C18 cartridge ¥&8-2 20 pLZ injectionst il B4 2%+= 45T

o}- A 1:1
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min
0
0-6
6-11
11-15
15-25
25-26.5
26.5-29
29-31
31-325
32.5-345
34.5-35.5
35.5-40

Water (A)
82.0
79.0

79-74
74-68.5
68.5-66.1
66.1-60
60-44
44-30
30-15
15
15-82
82

¥ 4. HPLC #4]

o IAE 3d AU wgshe]
elat (19 16-18)

i Control(No enzyme)

4 A& K

1 BAN 480L
. ||In|| 4
F\_ - 3 | /| "Ir
FAVENS A~/ \a ) \'. ;
=T Fungamyl 800L -
/ A
A5 s / lk, g )\
| AmG 300L
deh e g ag) ;
- i - _/r'\_..-"’ = / \\

N
o
o>
1
=
Q

S

i
of
fols
DX
it

2]

-

A = A} 9]

Amylase H| E4 3EF 5 (BAN 480L, Fungamyl 800L, AMG 300L)

ACN (B)
18.0
21.0

21-26

26-31.5

31.5-339

33.9-40

40-56
56-70
70-85
85
85-18

18
TRES"

s W

HPLC chromatogram®. =

ihoe w2 B M‘EJI'L.J BAAR

g s

),
L '.‘J ) |
1y 5 s ;;\,_J’*ﬂ;_f\t Brsz o4\
|I
&
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P I |

!ltilfiifiJ

=ap

ControI(Nc enzyme]

- — —— ——x = - —— s ——

Pectinase Al B2 3%%- (Pectmex Ultra Pulp. Pectinex Ultra SP-L, Ultrazyme AFP)

|
)l'\‘_ a2 B
- e ‘A
= 8 5g .
8 L fes RE 3 r\ & 'r\ _ﬂ,n. 2 ‘._}.,M e AA &

= — = —— o

Pectmex Ultra Pulp

il

Pectinex Ultra SP-L x '

N

g .8 3 4188 w2 .J A
Ly 3 [ BEE  Em u= u - E- .
) g AJ\ =8 RRE RimA IA A . A B
- — - - = = - — ————— = — e — e S B - T

am

am

219 17. Pectinase 7|

oft
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“| control(No enzyme)

Beta-glucanase A| &4 1E & (Viscozyme L), cellulase H &4 1F & (Celluclast 1.5L)

Viscozyme L

| Celluclast 1.5L

a3 18, B-glucanase A% Cellulase AlE A4S o] &3 Aate] AEHS

ginsenoside profie H]xl

® 1 A3} amylase AFANA= FAMAlo]l=9] HW37} ¢, pectinase AlE <]

Pectinex Utra Pulp© 36.172 min, Pectinex Utra SP-L-& 35522 min, Ultrazyme
AFP+ 30.061 min, 34.784 min, 35.535 min, 36.142 min, 37.800 min®°l| A peak’} <7}

=] o 2~ [e)
3t e & T dAS.

w3k B-glucanase A% Viscozyme L9 7% 30.240 minol A F7}38F= peakEs E$
5. cellulase A& Celluclast 1.5 L &4+ 30.190 min, 36.153 minoll A 5 7}8}+= peak
g B2IS
A H¥ AyE F3) Ui ginsenoside HPLC profile®] W3S FelehA yerd
Pectinex Utra Pulp, Pectinex Utra SP-L, Ultrazyme AFP, Viscozyme L, Celluclast
15 L 5F¢ E48 A=HdS HAAZAS 93 242 HAAsto o)l AgS s
A=
3.5% 845 o83 AEAS AFAe HAF wgxd &4 & ginsenoside 4
A7) e 58 34E 3 boll e, ol & o] &3] WhERA(RE, AIZE 24
SE) HE =S JAsAS
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Product name Enzyme class Application
Ban 480 L a-amylase 28 dstaa
Fungamyl 800 L Fungal a-amylase maltose 23, AbZ L £}
AMG“300 L | Glucoamylése ‘ =gl =k
Pectinex Utra Pulp Pectinase APl 2ol
Pectinex Utra SP-L Pectinase +=E837L A2 FHE F£=
Ultrazyme AFP Pectinase AL pH B0 HE HH
Celluclast 1.5 L Cellulase =278, Brix 57 A H F5f
Viscozyme L B-glucanase O, 2t 713, Al20| TAHQA == AMEY E5)

¥ 5. Novozyme 87}A] &4 & At AEAS A ded 5714 a4

o NEA3Z A3 A 13T FEARO] =9gd 3 a2 AekA Alg o) 2xpd o] o)
@ 4dT gatel e 4RS AW, 2hdEd TR 44T AF F
FEe 54 ARAS AR e

° 1

= FT=99 (Cl18 Sep-Pak cartridge WHo =z ®3Iso] 19

chromatogram= W18l S. 1 23}, 35530, 35.862 5

Su FaAdiel ginsenosidew obd. webA Ao WE Aol gAY 4
=

£ Ao B ofF Aol 4d Ao

32 C18 cartridge =& ’ ‘

1 42 C18 cartridge &

)

A
jxm

%0
e
{nan
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® MEldt 571Xl A5 WhE ZA(=E(40°C, 50°C, 60°C), &4 H7F=(25%, 5%,
10%), 1 hr ¥+&3te] AEAZ 3 AFFaEo] ginsenosideZ C18 cartridgeE o] §31]
=

2331, HPLC #41< %3] ginsenoside profileS chromatogram= £ 2-¢l3}

® Al ginsenoside F&: 4 WHSAS C18 Sep-Pak cartridge(Waters, USA) F

no
HE o] &35l AgS WPt s. AH8H CI8 Sep-Pak cartridge w3 He 45 ’é
o] 284S Yl EFKim et. al 2008)14 Alg" WHS WPSFH S F, C18
cartridge sep—paks 7ZAWo] MeOHE 3 mLE Y dH3] E¢xd ve, 33 =/
T 3 mLE A ZHEUFO] Sep-Paks &3} A A=, o] & A4 A 4
s BAAEAS 3 AlmE 1 mLE 424 Cl8 cartridge Sep-Pakoll %3]
Loading AAT v, A5 e T 55 AAsH] et 32 S/ 10 mL= Al
2 A H T g =S WstA ¥ HPLC grade MeOH 2 mLE & %S ot
# vialel ©o} HPLCE sample® A}83

[e:

1.4. Ginsenoside profile®] HPLC %4

@ 5F TAE o83 HEAHS T ginsenoside profile ¥A41& 3 HA wrS2AS
sz 918l HPLC systems ARE3F Ginsenoside 3Hde Al
HPLC grade MeOHell £33t % Millipore filter (pore size 0.45 m)= o }3h
HPLCE o]&3ato] &4

® HPLC system¥ Z71d-& HPLC(Agilent 1260, USA), ZA#-& PhenomenexA} Kinetex
C18(50x4.6 mm, ID 2.6 pm) column, =7]+ UV detector, 372 203 nmollA =
kA .

® oo R = FTHF(A)T acetonitrile(B)9] gradient system= A3t 0-7, 7-11,
11-14, 14-25, 25-28, 28-30, 30-31.5, 31.5-34, 34-34.5, 34.5-40%w}t} 81:19, 81:19,
81-71:19-29, 71:29, 71-60:29-40, 60—44140—56, 44-30:56-70, 30-10:70-90, 10:90,
10-81:90-19, 81:19 H|& = 3} o, 39} 25, olsde F42 06 mL/min°ol %
o %7] ¥rg-3t sampled ¥ 17 0}04 C18 cartridge F+%&2 20 L= injectiond}

Aa BALEE 45T 398,

3 6. HPLC &4 &vf =4
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min Water (A) ACN (B)

0 81.0 19.0
0-7 810 19.0
Tl 81-71 19-29
11-14 71 29
14-25 71-60 29-40
25-28 60-44 40-56
28-30 44-30 56-70
30-315 30-10 70-90
31.5-34 10 S0
34-34.5 10-81 90-19
34.5-40 81 19

o 15 WgemEe] Aojo] W WAwAlol= ghere] s
= AEAS MexAd HANES 93 Zh WS 2% 40°C, 50°C, 60°Col A Fa H7t
Fe 25%, 5%, 10%= Hyste] HA 3 HAFS AP, o T ok 19

7-119) Z+ &4 A g Tl A ginsenoside profile®] W3}7} YEd chromarogram@t
A8k . 3 ginsenoside $H&F(area)®] W3l7F & FEg * B EAISSS.

A
Al
29 7-119] ginsenosdie peak WA o] SV} B TASH A mA o2 ¥ASH

= Pectinex Ultra Pulp &
5 ginsenosdie peak 7% 9]
fHor He AL 32lsY

}—U
D
st
5
(@}
e
=5
=
aQ
w2
)—U
-
fol
o b b
B Lo
ﬁ

=7

2.
o 4] 60°C, 1 hr ¥Fg-3}}S w, Ultrazyme AFP2 5%
b3 Al Viscozyme L 10% &A% =oA 50°C, 1 hr W% 39S LﬂL Celluclast
15 L 5% &A% %A 60°C, 1 hr ¥+& Al 9} ginsenoside k WAl F7}

ul 3 ; o] © Ly A =0 O 3lol3s
2 U} 2 ginsenoside peak WA 9] FAGETE FUjd oz £2 7)1 S gl
T OADTA Sge2033 Fefeg| W CWidginie C20170520 1253-10008-F1-A7 OWGinmengt_t0FecxUPL0%_CT
—
30044
2204
200
wd =8 2 2
3 —te——
' p? T 3
T BADT A $5°303 T eReT C CREIBI. CI0TT RS 19 00 03 G05 PR AR SO A Fee PR TOR EIE S D)
e
3004 *
280
200
= B @
o g3 ;
100 5 2 = 83
/ kL éts’ 8 a3
”'_/J-\?' zzs & BE  aa
o4 .__,H.H‘fL-HH— LN
. T
10 20
T ToTA Sy mi Al G eI SR Ee T 1IN0 1- ASCWGnIengs_D0PesAUFUON_C188 )
"y
30 g 2
2204 E z 8
2004 & =
1504 g g 3
1004 -] o weo = 2 <
© & g 23 §2¢ d
% 2 o=z owe 2 /L:
0 —— bt Bl #
.

a3 20. Pectinex Ultra Pulp(#+-8-<=% 40/50/60°C, 4% 10%) ginsenoside profile
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HPLC chromatogram H] xl

0 OAD! A Sgv203.3 Reteafl [CWiidginge., C 20170820 1293-1010 1 1-P 24 10-CHGAIAG_S0PRcaUSP-L10%_C18.0)

~ - 2 B
P %

10 18 20
] ORDI A Sg=203.4 Rateall [CCHENGIL C20170321 123924 0032 -AE-CNGnIengs_B0PscaUSFL10%_C185 D)

ma ]
*
4004
20
250 iE
® @
100

T
10

19 21. Pectinex Ultra SP-L &
profile HPLC chromatogram H]x!

EHERES2% 40/50/60°C,

2% 10%) ginsenoside

T OAD! A 52033 Reteafl [CWidgnie . C 20170520 1248310014725 1 CNGRINge_S0LmnArF5% _C1858 0y

gEgs

1%
100

BO71

:

Al

o 8

[30745
Fa1161
31752
> 32050
S

ik

{31530

T

L

i1
T CAD! A Sgea0a.4 Refeol [0 LHElG2.

220 *
00
250

21005

961
9,360

-
L
[
1ho72

Eogy @
R oar 8

2
- 2
& 38 =&
F as B

N
J:llm
31628

Eﬁ%;

32135

b3

o

T T T
10 20

T
35 _mif

2%
00
150
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a9 29. Celluclast 1.5L AEA3E A4 =¥ 25/5/10% ginsenoside profile HPLC

® 5% ST Ee 10% &4%% 7H] ginsenoside profile¥} $FaF W3ls aAHE UE
FEs Bl wEbA, o]F FEAR #4 HFA ginsenoside profile #AS F 3
Pl 27 337 98, ah WFS Dt 4P (L=

=

[¢) b [e)
SAZE 1 hro® WaEo], MR (50°0)9 WEAITHI hr)e LA A A
Aol g4 H7FF 271(25%, 5%, 10%)S E8ste] HE HAubsx271S g3

2. AEAE FF4 a2 E £4: Ginsenoside

2.1.Ginsenoside standard A % &2

® Ao FaAES EA35H7] Y5l Ambo 94 olA] Ginsenoside Rbl, Rb2, R,
Rd, Re, Rf, Rgl, Rg2, Compoung K (CK), F1 & % 105 Fvjsle], HPLC +4 &
B8 AEgFds Ao, 4d AT 493 AEAE s Als 9] FAwARe]

S8 AL

® Ginsenoside standard HPLC %
» Ginsenoside standard® HPLC system< F3f A #2348 248
» FEHE MeOHol *=¢] W= Ginsenoside standardE Millipore filter (pore size
045 m) &2 o33 & HPLCE o] &3fo] #23)
» HPLC system¥ %712 HPLC(Agilent 1260, USA), Z#2 PhenomenexAt
Kinetex C18(50x4.6 mm, ID 2.6 pm) column, 7% 7]+ UV detector, 3742 203

nmol| A =48kl =

- 115 -



ol Mo 2= THIT(A)I acetonitrile(B)®] gradient systemS AF&3F I 0-7,
7-11, 11-14, 14-25, 25-28 28-30, 30-31.5, 31.5-34, 34-34.5, 34.5-40%v}t} 81:19,
81:19, 81-71:19-29, 71:29, 71-60:29-40, 60-44:40-56, 44-30:56-70, 30-10:70-90,
10:90, 10-81:90-19, 81:19 W& = 3atdow, ® 39 25 olsde F&52 06
mL/mine] o™ %7] ¥F3-3 sample®] ¥S ¥ dle] Cl8 cartridge F&2 20 1
£ injectiond} 3 HA2E=E= 45TCE 3 5.
2 A3} 10%F ginsenoside standard®] RT(min)= Z+ZF Rgl 7.890 min, Re 8.328
min, Rf 16.409 min, Rg2 18907 min, Rbl 19.596 min, Rc 20.613 min, Rb2 21.821

min, F1 21.954 min, Rd 23.786 min, Compoung K (CK) 33.144 min©°] <

Z} RTol| w2 Ginsenoside standard peak chromatogram= 1% 303 #Z&

200

400

2004

Com K

Rb2
Rd
£

Rgl [
IR ‘

4
49 AR 34 AESHdE BHS 50 mL Conical tubeell 32t &/ 4-5 mLE
2.5%(0.25 mL), 5%(0.5 mL), 10%(1 mL)
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4 years extract
enzyme

X enzyme O
Reaction Temperature 50°C (shaking)
Reaction time 1 hour

Unit : mL 2.5% 5% 10%

Amount of the enzyme
(2.5%/5%/10%)
Amount of the water(D

X 0.25 0.50 1.00

5.00 475 4.50 4.00

DW)

s oftheginseng .4, 500 500 500

Total volume 1000 1000 1000 1000

» BuOH F3: A& 10 mLE 250 mL separation funneld] ¥ i 32 /<% 15 mL=

wol AR} FE0] 2 dojuyes FuE SRS, ©1F ethyl etherg 25 mL
E Yo IllE EE59A4 4o+ ts A ATl dEHEFOoE oldyH®
5 2083 AAANAE. AHEFoR oy AWAES A7 ¥, funnel®] Hols)
= JEHE2E &3] AAsY] flete] 95% EtOHZ M § SHF=2 AA AT o
5 225 thA] funnelol ] BuOH¥ 111& 41& & 3087 oldH =2 AXAHS.
T2 5% AE¢9 BuOHS ¥ol #2 WyHes whgS 23] o 183 ¥, BuOH
ZFS EF Ro} 45°Col A Rotary evaporator(BUCHI, Germany)® %5315

=3l A5+ HPLC grade MeOHS ©]&3}¢] 5 mL= &%
lg/5mL) 045 pm filter® ¢} #}3}e] sample® A& 3

» HPLC #uv|9t %Z71& HPLC(Agilent 1260, USA), ZA#-& PhenomenexA}2]

Kinetex C18(50x4.6 mm, ID 2.6 pym)column, # %7+ UV detector, 3732 203
nmoll A A3 o olF Ao RE FFS(A)F acetonitrile(B)9] gradient system
S ARgE R 0-7, 7-11, 11-14, 14-25, 25-28, 28-30, 30-31.5, 31.5-34, 34-34.5,
345-40wvtck  81:19, 81:19, 81-71:19-29, 71:29, 71-60:29-40, 60-44:40-56,
44-30:56-70, 30-10:70-90, 10:90, 10-81:90-19, 81:19 H| &= ZA3IAN 1L, ol T4
42 06 mL/min°] o %7] W3t sample?] ¢S 1835t BuOHF=< 5
uLE injectiond}R il A= 45CE 33 <.

AT AbFaty HAWESZHCl 50°C, 1 hro 2 WAl a4x8 AEAS Arat
9] ginsenoside profile HPLC chromatogram= W2t 192 19 18-213 #o. 7+
zre] 9o ¥3hE 7Y chromatogram= HAAFH o2 4dF 2FY4HControl)
25%, 5%, 10% aasE wolH, 13 189 A-¢ folAFH ofdl=Z 4d 2F4t
Pectinex Ultra Pulp 2.5%, 5%, 10%, Pectinex Ultra SP-L 2.5%, 5%, 10% <=°|%<

j7)

A3 APoEaby HANEEZ A 50°C, 1 hro 2 wre Xzl 48 YEAS ASat
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9] ginsenoside profile HPLC chromatograms H]x3}%1S W], Pectinex Ultra
Pectinex Ultra SP-L &4 2 ¥F3-3 A E 3t AFkilo] A= ginsenoside peak ™
a7t gAY, 28l 4d AR faA4
31).

[¢]
=]
RuS

@] ginsenoside’} &5

;131‘/]- Ultrazyme AFPY 7% 4d<F A H T RdAA S7kste A3
d 32). Viscozyme L 749 Rgl, Rg2, Rd, Compound Kol 4 %7}3}—‘:—
a(2¥ 33), Celluclast 1.5 LollA+= Re, Rg2, Rd, Compound K7} &

HAS (19 34).
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a9 34, 43 AEAT Celluclast 151 A& A3 AFF4F ginsenoside profile HPLC

L
chromatogram W]l

2.3. A4 2 AEAZ AFAS ginsenoside A #F

o 4d A AEAZ  AUAe]l  ginsenosideE® HPLC®E  #43Fe] 3
ginsenoside profile HPLC chromatogramolA 7} ginsenoside areats ©]-& 3}
ginsenoside standard A @=Aeo] A-83to] AlE U ginsenoside &S A 3l o]
i3k Ay= ¥ 8 LERY,

¥ 8 43 ArFAt AEAZ AFFARe] ginsenoside $F

mg/g dried cultivated wild ginseng

Ral Re Rf Rg2 Rbl Rc Rb2 F1 Rd CK Total
4y cultivated wild ginseng control 4191 7.068 1.907 0.840 13.619 9100 5.669 0.489 2923 0150| 45956
4y cultivated wild ginseng heating 4.013 6.734 1467 0.836 12182 8154 5.088 0.440 2,600 0220 41744
pectinex ultra pulp 2.5% . 4115 6.768 1519 0.904 12151 8087 5.239 0.467 3217 0137 42,604
pectinex ultra pulp 5% 3.602 5.940 12597 0.781 10.250 6.723 4516 0.404 3.074 0101 36.689
pectinex ultra pulp 10% 3.523 5.774 1186 0.834 9.192 5917 4.280 0.386 3.548 0139 34.789
pectinex ultra SP-L 25% 3.607 6.098 1.598 0.755 10.890 7288 4,587 0.396 2486 0.255 37.961
pectinex ultra SP-L 5% 3.808 6.357 1462 0.861 11.290 7.563 4797 0.414 2711 0.258 39.521
pectinex ultra SP-L 10% 3.218 5.383 1.200 0.687 9.089 6.079 3.885 0.324 2217 0.087 32,239
ultrazyme AFP 2.5% 3.810 6.244 1375 0.988 10.728 7574 4.809 0.448 3.056 0.239 39.271
ultrazyme AFP 5% 3.712 6.011 1316 1.202 9,855 7091 4.619 0.431 3.331 0.208 37.877
ultrazyme AFP 10% 3452 5446 1158 1238 8.068 6.034 4108 0.384 3468 0187 33.543
vicozyme L 2.5% 4109 6.426 1422 1087 11.373 7824 5148 0.447 3554 0475 41,865
vicozyme L 5% 4270 6429 1361 1668 10.440 7124 4.904 0431 3.961 0439 41.026
vicozyme L 10% 4624 6472 1404 2267 10.072 6.762 4.960 0.441 4818 0479 42300
celluclast 2.5% 3.885 6.534 1423 2.046 9.889 7717 5.183 0.488 4051 0.398| 41615
celluclast 5% 4.212 7.202 1709 2831 9.467 8428 5974 0563 6.067 05200 46972
celluclast 10% 3.851 6.535 1.506 2.695 7.100 7.605 5.664 0,531 6.868 0408 42762

- 120 —



A4 d T AFFAEe] Rgl $FH#FS 4.191 mg/g dried cultivated wild ginseng(DCWG)©] L &
M 4dt AR HETE Rgle FEFo] =9kd A3 AFYgAFS viscozyme 5%(4.270
mg/g DCWG)SF 10%(4.624 mg/g DCWG), celluclast 1.5 L 5%(4.212 mg/g DCWG)
AT A=

4d<t AEFAe] Rest Rb2 &2 72H7) 7.068 mg/g DCWG, 5669 mg/g DCWG©] 31

[e]
o, 4343 A HETT Reet Rg2 ol =2 AEAS A2 celluclast 1.5 L
4 5%(ZHZE 7.202 mg/g DCWG, 5974 mg/g DCWG) A2l 17F F L3k

Rg29] 7% Pectinex ultra pulp 2.5%¢} Ultrazyme AFP, Viscozyme L, Celluclast
15 L 84 BEE oA 493 s B 22 Re2 9SS YEdde o1 F

Celluclast 1.5 L &4 AT 7ME &2 &S 1S

O

0.489 mg/g DCWGol o, 4d A4t RT Fl
Celluclast 15 L 5%(0.563 mg/g DCWG)<t

Flo] 49 4d Agsel o
% Abopare
gglon, 1 % Ba¥E 5% ALTelA Fl @

o

ol e ARAT AP
102%6(0.531 mg/g DCWG) &%= A
wol 7h4 7 VhEbd

RdY A$ 432 Akkake] ke 2923 mg/g DCWGo] ) 1L, Pectinex Ultra SP-19]
BE FEATE ALY AEAS A Rd gEFo] 433 AR Ry =4 4

E}st 2. Pectinex ultra pulp AH#wel A-F 3.074-3548 mg/g DCWG, Ultrazyme
AFP 34 Ay 3.056-3.468 mg/g DCWG, Viscozyme L 32 3.557-4.818
mg/g DCWG, Celluclast 1.5 L &4 A &la"2 4.051-6.868 mg/g DCWGe| 3 &. °] &
7F4 =& Rd %S Celluclast 1.5 L 10%(6.868 mg/g DCWG) &l 1 92

Compound K9] 4+ 2FF4t shaF2 0.150 mg/g DCWGo| o, 41d A
2] Al gkEF gkol F7hsle] 0229 mg/g DCWGE YENES. ol Ex8v dS
& 9% ginsenosided] 7499+ €8 &l S7EAES & F A, A
< €Age 2% compound KE S7HA1Z F S Aoz dAdd. 4d 4
EaANEHSS J33s A} Pectinex ultra SP-L 25%(0.255 mg/g DCWGQG),
5%(0.258 mg/g DCWQG)$} Ultrazyme AFP 25%(0.239 mg/g DCWG@G), Viscozyme L
2.5%(0.475 mg/g DCWG), 5%(0.439 mg/g DCWG), 10%(0.479 mg/g DCWG)<}
Celluclast 1.5 L 2.5%(0.398 mg/g DCWG@G), 5%(0.520 mg/g DCWG), 10%(0.408 mg/g
DCWG) A g FolA Compound K &% gtel T7lslls. 1 5 7Fd 2ol S7ksk &

29 FEE Celluclast 1.5 L 5% %92,

o o2 ox 1R
lo > Jo

oz

r
>
o
]
P
o

bl

ol
i

43 A= g o,

2ol okl ginsenoside Rf, Rbl, Rc
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o] A=

® Ginsenoside &&o] 7174 @o] F7tE AEAZ A4S viscozyme L(E A 10% 90 A
Rgl % 4.624 mg/g DCWG)F} Celluclast 1.5 L(&E4A 5% 4] Re % 7.202 mg/g
DCWG, Rg2 &% 2.831 mg/g DCWG, Rb2 st# 5974 mg/g DCWG, F1 &% 0.563
mg/g DCWG, CK &% 0520 mg/g DCWG, &4 10%°+4 Rd &% 6.868 mg/g
DCWGQ)Z e

& AFFAS WS % 50°C, WESAIZE 1 hr, 4T % 25%, 5%, 10%% st AH
3t &4 5% (Pectinex Ultra pulp, Pectinex Ultra SP-L, Ultrazyme AFP, Viscozyme
L, Celluclast 1.5L)ol 2]3k AFkat AEHSES sk A3} viscozyme LoA = 43
A HE T Rgl, Rg2, Rd, CK7F 57189l al, Celluclast 1.5 Lell4+= Rgl, Re, Rg2,
Rb2, F1, Rd, CKAAl F7tst= AS & 4 AYE. olE &3l B-glucanase A& &
29} cellulase 74]5 F47F 4k oc}’f}-‘ﬂ BEAES 77 AoeRE A w£§ vt

=

= Celluclast 1.5 L 5%°] 2.

= o] g3l Aol AMEHS Al Viscozyme L& o8 A, WES&
ZH1 hr, 82%% 10%%, Celluclast 15LS o] &3le] AEHZ Al Hb
=% 50°C, HFSAIZF 1 hr, E4F% 5%= 3t wgA7|ax & o]lE &
ginsenoside & gl &4 o] =t 4#lZ compound K 5 minor ginsenoside 5
g% S st & dA4sl.

AEAD BF FEHRE £
. mﬂ Aepaat EAABARE A AP FEYdE, FEAR IS, P

O -

5 (DPPH radical scavenging, ABTS radical scavenging) H]xl

° 2%

i

» AR5 9 HAHY+= BuOH F= % Rotary evaporator® &= % 5 mL MeOHo| =
o AE=Z A3 =

= Z¥is st¥ =A (Total Phenolics: TP): F¥lE %2 Folin-Ciocalteu ¥
(Singleton, 1999)& Wdslo] FAH3AS. A= 10 plLet 75 100 pL& &33t
% Folin—Ciocalteu’s €9 (Sigma-Aldrich Co., St. Louis, MO, USA) 10 uyLE 4%
A8t st 687 MHSAIA L. L F 7% Na2CO3(Sigma-Aldrich Co) 80 pL&
Y fAs) gk & Ao 90F3F vEE A1Z H 750 nmel A 96 well microplate
reader(iMark, Bio-Rad Laboratories, Hercules, CA, USA)E ©°|& 3}o FIZ=E 3

H ke =489S B E A2 gallic acid(Sigma-Aldrich Co)E& AM-&38te] =

-

=1

- 122 -




A& F3tal, mg gallic acid equivalent(GAE)/g o & %7]33 2.

FZ YR wol= =3 (Total Flavonoids: TF): ZZgH wol= dtake A7V 54
3 AW (Korea Food and Drug Administration. 2013)& W#asto] 233593
AT A8 17 uLe =F 96 pbe £33 T 25% NaNO2(Sigma-Aldrich Co)

10 uLE 9ol w23 39S, o]F 5% AICI3(Sigma—-Aldrich Co) 10 pLE ¥ 1
M Na2CO3(Sigma-Ald- rich Co) 67 pL. ¥o] &3}t s % 510 nmolA 96 well
microplate reader(iMarK)E ©|-83to] FHEE 33 HbE FA . Ec=dS
catechin(Sigma-Aldrich Co)S AF83F% 2™, mg catechin equivalent(CE)/g= *

718+

Akl s (ABTS radical scavenging, DPPH free radical scavenging activity):

-ABTS radical 2759 735 1.0 mM
AAPH(2,2¢-azobis—(2-amidinopropane)HCI) 2} 2.5 mM
ABTS2-(2,2¢-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt) &
PBSe &g3ste] 70°Col A wke A7l & syringe filter (PTFE 0.45 um, Tokyo
Roshi Kaisha Ltd.,Tokyo, Japan)Z o33t & ABTS--Al¢F3} Alg& 102 &<
HES- A7) WFS-2 = 37°Col%loy, 3 %=+ 96 well microplate reader(iMark)E
o]-&sto] 750 nmellA 33] wHE SASIAS. APWHE Re 59 WH[Re et al,
1999)& W8 3dte] A& 3 1L, mg vitamin C equivalent(VCE)/g .2 £7]389 <.
-DPPH radical A7 %< free radical scavenging activity® ZSA3sf= =Y
(Brand-Williams et al,, 1995)2 W&3lo] st 5. 80% WE=S AFE3ste] 0.1
mM DPPH &5 A|x3}3len], DPPH &3 A 2S5 4] 3035; A2kgataL,
510 nmel A 96 well microplate reader(iMark)E ©]&3}lo] F3FE=E 33 HkE =4
3 e, kst @A F+5 48 vitamin C(Ascorbic acid, Sigma-Aldrich Co)&

AFE3F9] 27 mg vitamin C equivalent(VCE)/g o2 %713} <.

SAEA FAENS AlEg FEEWTEY 4" FFE e AolE goln7|
A&l dLu) A E2HEA (one-way ANOVA)S 2 A16+% a1, Tukey's multiple range

AL HAATH S, SPSS Version 21.0 package program (SPSS
INC., Chicago, IL, USA)S AF&3slo] ESAREAS HAASA L, FolFFS p<0.05

Bh AEAD 432 AP B E, FERw0E, Y 57
%ol 7]AR g SEGC)S MEAZ hr

[¢) = R )
' HUbE 21(25%, 5%, 10%)= EElste] whE-

insenoside F=&9] 7|4 4 ZA3+= 3% 99

e
[
=~
r In
rld
[
02

>
CrQ




5

0. 40T AT ABAG AFe] FEYA T FEGR S, FAES AT

TPC (mg GAE/g) TFC (mg CE/g) ABTS (mg VCE/g) DPPH (mg VCE/g)
4y cultivated wild ginseng control (45294190  §.85+0.49° 374244 34% 17.35£1.83°
4y cultivated wild ginseng heating |4576+0.38°  sa5+049° 30.97+5.01° 17.83+0.45°
pectinex ultra pulp 2.5% 50.79+0.49° 5.5240.32° 45.60+0.28%° 19.71+0.47°
pectinex ultra pulp 5% 4860+0 76  |420+0.30° 3063+1 155 18.47+0.29°
pectinex ultra pulp 10% 50.84+0.80° 5.42+0.54° 4168+134°%  1935+023%9
pectinex ultra SP-L 2.5% 4450+080°% | 6.30+0.00° 37.82+0.80°% 18.56+1.00%
pectinex ultra SP-L 5% 4815+0.86°%%  570£0.24° 4551+2 547 18.92+077%
pectinex ultra SP-L 10% 43.41+1 39" 5.01+0.18° 4302287 13 80+045%
ultrazyme AFP 2.5% 4066+1.05°°  7.52+0.54° 4422427259 179741719
ultrazyme AFP 5% 42.32+0 40" 6.54+0.41% 4737+2.27° 17.56+0.77°
ultrazyme AFP 10% 4292+041° 5.72+0.24% 42044220  1g89+1 49%
vicozyme L 2.5% 4274+1 22" 11.57+0.31% 415741512 17.98+0.19°
vicozyme L 5% 43.68+1.64" 10.95+0.81% 43354277°% 135340797
vicozyme L 10% 5045+3.14%  850+131° 45.66+2.17% 19.80+0.58%
celluclast 2.5% 4393+120%  1049+062° 45.00+1 843 2177+0.42%
celluclast 5% 502541.94%°  1131+081° 47.80+2.04° 22.08+0.14°
celluclast 10% 4618+231%%F g 75+058° 38.51+1.20%% 21.20+0.38%

4d AT AEAZE A FEFAES S =
ZdE 42 45294190 mg GAE/golslor, AEHE 44 5 Pectinex ultra
pulp 2.5%(50.79£0.49 mg GAE/g), 10%(50.84+0.80 mg GAE/g)®} Viscozyme L
10%(50.45+3.14 mg GAE/g), Celluclast 1.5 L 5%(50.25+1.94 mg GAE/g)olA -2
Hog F7tste AFE B 1 T MY =2 TEY =TS Pectinex ultra
pulp 2.5%(50.79+0.49 mg GAE/g), 10%(50.84+0.80 mg GAE/g)°] %l <.

AdE b AEAS A FER o EE SH A 4d b
FEUH o= 6853049 mg CE/gollom, AEAS A4t 5 4d2 A4
Hoh  gEFo]l  Edd /\]E% Viscozyme L 25%(1157+0.31 mg CE/g),
5%(10.95£0.81 mg CE/g), 10%(859+1.31 mg CE/g)°lA=. L + 7MY =2 F=

gtRwol= S Viscozyme L 2.5%9 5%0] A5

AAd AbA AEAS AEsbe] dH4Ests (ABTS radical scavenging®t DPPH
radical scavenging)S =743 2}

- ABTS radical scavenging® 745 4d< AFdAte] dAabstse 37424434 mg
VCE/gol 3, Pectinex ultra pulp 2.5%(45.60+0.28 mg VCE/g), Pectinex ultra
SP-L 5%(4551+254 mg VCE/g), Ultrazyme AFP 5%(47.37+2.27 mg VCE/g),
Vicozyme L 10%(45.66+2.17 mg VCE/g), Celluclast 2.5%(45.00+1.84 mg VCE/g),
5%(47.80£2.04 mg VCE/g) A& FolA FHo=z F7lsA, 1 5 7MY =2
ABTS radical &2A%5& 7H AEAE 442 Ultrazyme AFP 5%(47.37+2.27
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mg VCE/g)¢t Celluclast 5%(47.80+2.04 mg VCE/g)A 2+ 9.

- DPPH radical scavengingoll A 4+t AbeFate] @Absl -2 17.35+1.83 mg VCE/g
ojglon, AEHS AgA T Celluclast  25%(21.77+042 mg VCE/g),
5%(22.98+0.14 mg VCE/g), 10%(21.20+0.38 mg VCE/g) A& FoA vt Fejyo =
=716 S. o] F 7V =& DPPH radical 27%5S 7130 AEHE Agate
Celluclast 5%(22.98+0.14 mg VCE/g) A&+ A<

o AE3 iAo e Es %;‘o??} A7} Pectinex ultra pulp?] FE2¥E 3ol
7Fg #=9ka1, Vicozyme Lo FZetR mol= ghako] 714 =9ow, ABTS radical 4~
A9l 7% Ultrazyme AFPQ— Celluclast 1.5 LellA DPPH radical 2~A%2 4%
Celluclast 1.5 LollA 7Fg =4 JeEluS.

® o] Ag ol A9} ginsenoside FFS vl E w Celluclast 1.5 L =2 4k
352 Celluclast 1.5 Lo =& ginsenoside S50 2 23 Aoz Ayzty,

E -

-

= 1004 1.1

S WA L

St

=]

=

—

)

E 504

=

=

=

=

Q 0 LI ITI LI B B |
Q SQ%%\ \\Q%Q%\ \\QQQQ%\ \\QQQQQ
== 3yrs B Tyrs = 8% Skgf BN 149% Skef

Cultivated Panax Ginseng Extracts (ppm)

<TY L AR Bz BE FEE ATEA>

R e g JtAel A 3dsk B 1 AsEAE (57 8% WYY 8kef v FE
14% W3t49 8kef) FE=S L7ke 7dA FEEI vustr] 9etd, Awssd Ax
ANEES AR

g Az 2E ATl 0.1-100 ppme] FEolAME AEEAo] #EEA eFgtor) (A
X AEE 80% o), 1,000 ppme] FEolA AE AMERAFS BYOEHA o]F o A
A= 100ppm ©]ate] Fwell A AAlsk= Aol AAg Ao R ey &

2. ARAFE FEE Aol BE HAHAREY T ACIEFR] R F
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<a¥ 2. IL-6(%) % TNF-a(3dh) iTES ©]83k Aol E7FQ1 ELISA #HA 34>

Az g el Al EFRl AFS 915t IL-69 TNF-a9 ZF#FS o] 83ke] ELISA
AA=AE Ao, 747 R2>099 o)/de] AdAE moma Aok Al
AHEE e s FRlElE

60
= 8% 3 0% B 4% 40- = 5% (= JRTTA - JEFtH
a a a
ab a ab ab
~ abe T L ’—; be . abc L ab
= 404 abed 2 30435¢C 3 abe o L abg]
= abed ep
El bed - bed
g b‘"jrdb‘fd dbedg: B 20+ bed 4
= 20- B
= =
104
0 ) 1 1 1 T .l -l |: |. 0 T Ll L) T ] |: L] I| 1
PO R E R R &Q},’\%q@*\%a\e'\%e\\\‘a
& &
Cultivated Panax Ginseng Extracts (kgf) Cultivated Panax Ginseng Extracts (kgf)

<29 3. Wexd g FE= A mE A AEY AT Al =Tl >

1. O = =
A AAs7] 9)ste] WEA] FE 8 10, 14% 2 shete 7, 8, 9, 10 kefd] =1L =
gato] WEpAkFAS FEH e 0% o ES FEES 53

7t F+EE< 10 ppm?]

- 126 —




B
= ~ ol
dﬂzmbﬂowuﬁql o
akauurmg oF
% o M wr < M
! 77(%‘@!
O k- of-
/m@. oﬁm (B TO =
o o B 0
Sk i 2 e
W B =% ) d ; 3 I Mo
,.LO ) O#E Z..# .m.wo O_U 2 %, “ _zwc 5 io ™H ‘Alvﬂ
anaoaf Rk " 7i § 4 m i T L7
{ TH T njo o ol e e \.— & o IH o) A ° 3° o
A e <F oy o %% £ - o T _z no 2 B — Ho
il o 90 , & E il s 23| (VS =~ oF
T oo 7,.1ro#u = M = N % X g B!
5 mﬂﬂ]%t = a_l_b_._ch-\w_ o s o s ow €
- JI‘_JZI‘AOOJ -%\s g N _Tu_l;,lorﬂ,A ,ﬁlbf T MJ 3
= T gy ® AR sl W S POME W -
4@%%%% = s o o TE T 4 & =
2} ol 5o 2 7 il M__H-%H_ I i s R o« i
LOMqi:i(aré _H < = L 1y F iy oW 2
= 9 X T ks - FE3 aﬁ&ﬂm ﬂ it e
mo R of o 5 i z = T — R il ™ X o ® ® 0
O X o I o = O * T < < N £ =3 o o n o= B ! W
= o LR % NP %, § % i g RE s i
T s o N e S w Jo " 2 . k) ik
ncngeﬂoomoﬁﬂﬁ 3 ~ 3 Mur ﬁa B &
%}%M 7 B P PE = o il oL
Ko 3 A T~ & X M o =
W T g TR f - cke & S M op ©
- o < ol N o5 X ) b o B al]
F o ® X T Ho Njo 2 o N o =
= EON — oy i 2 X! W X m
B — o 5 on BH | [ o o - _
Eo&oou uho - Wo = o & o Lo;]ornmﬂ C6 W ]ogzu
mmwmﬁg?ﬂmi 3 \_m% o a,ﬁo o= s B
B T 5 W ba & ! 0 X — i
ﬁ@%@ﬂﬂm;eﬂ : 2y § 3 T T i Tu T aﬂﬁom
aoﬂauﬁ%mmﬂﬂ% ° “i R _%_do ﬂﬁ w9 ﬂ%%ﬁ
%0 EX = N n,u 11%“ B ofy w_._ch \w- m =) N oF mmﬂ % N K % O A _,m =
d.ﬂu%athﬂﬂu? =He L. 2 ) NN B = o op ° ozll <
il — AT o) E._ = _z.e - £ a ﬂo ﬂ.‘ﬂ o) 0 0 o t NE
o ﬁ:._ WAI T ) ‘IﬁE_ & i qu. - Ef it m O. Jl ﬂWO T.c S iﬁ HA_.D ‘;Imﬂ
g i i e——] ol . AN o & M
&ol%%ﬂmmﬂﬂwrmﬂ o -Q\u m - Mvﬂ_.lmMﬂﬂMH _zToo ﬂw._wo_ﬂo
1Eﬂ1uow w.._H-\mmau ﬂoo_,&wﬂf E T2 "
- 2 s 3 S — R HNw ji eE LE B
A T it i Shmtis g O
/81) Ww_,.—Hl =] ,\C = 130 _ _ZT.c N Hum Mﬂ o
(&} o8 gn © o N — o Nd Z 1 [
Muﬂowo@ ™ ﬂu%ogmmfmciomﬂ
g o =% o SLE Ll ]
FLRA L%mmgwm
T o J%LWﬂwhaﬁi%
° ﬂmﬂ 1 E _ﬁ,_l/_lmwﬂoi 3
e oﬁamrﬂﬁ 3
ﬂoﬂmm

- 127 -

(10 ppm)el A




3. YA SAd FEE A 1 QAAE SA4S0A THF
(A) (B) (C)
e H12 ) E05 CDS0 E05 CD80
& -Gate: [No Gating] ~ _Gate: P4 ~ _Gate: P4
& ~ Ja1-UL Q1-UR ~? da1-UL Q1-UR
g 30.3% 43% F0.0% 0.0%
a < o < o
3 o o
§'- P4 vE v;
£3 85.6% 2 P - %2
o2 ah N 9 .4 S
s - ! b “7g
.g-' ”,’A ey ’//I N: c-o; Q
r & Rt - Jo1-LL Q1-LR - 301-LL Q1-LR
o JEETOREE : = 44 7% 1.2% - 194 5% 5 4%,
S TTI TTI T T T T S TTIT TTIT T T T T
0 5,000,000 13,281,963 4 % % % 4 i+ % 3 :
FSC-A FL1-H FL1-H
<a¥ b5 gAAxE ddsletA ddgF A4S 93 flow cytometry>

HAAEE 1 A7|ef BgAde] o=
Fom (¥ 5A), CD809 CD86:= zHzt

o13te] FSC vs
FITC =+ PEY

SSC plotS E3}9] gating 3}
HPEAS AMgs2E FL-1

7} FL-29 M cross-bleedingS X %S (29 5B). webA, 2 A3t dd=S A5}
#3Fd compensatione A3l HAS S (19 50).
(A) (B) (C)
AD1 3yr-10-1 AD1 3yr10-1 AD1 3yr-10-1
g-_ Gate: P4 g Gate: P4 § Gate: P4
T:'— " & T:'—
S e Tl i 07 ) S s M e R
FL1-A FLZ-A FLI-A
<Z2¥ 6. CD80 (A), CD86 (B) ¥ MHC II (C)¢] w& %S =A 3k histogram <A >

CEPEL
¥ 60) WAL

g st e x

=L
i)

mean fluorescence intensity (MFD) 2 3% 7|3} <.

A2l CD80 (19 6A), CD86 (¥ 6B), MHCI (1
histogram©. 2 ZAate] 1 P A71E CFlow Z2IHE ©] 83
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JTAAE FA7E Qe ACE Bep (1Y 70), BIAF AP FEES AW W
9715 e FF 9F e AR FAY Wy sels A%adt gt Ao 48

4 BIRFY F25E AFo] e JAAE $A5
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Cultivated Panax Ginseng Extracts (ppm)
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PAMEZE I o]FolAE & F Xl EEH e AU EFd8 2ES T

(phagocytosis)dle] A A sl 2

Y beadsE AAEZS T AgA, HAMNEST AP+ beads AFEZLAE QAA s
k=]

A AES sty (L9 8%, FLlhigh), 1 @3¢ AIZI(MFDE SAste] dAs

o

S AFEH o7 =45 L.

g Ay, FEE A (CTRL)# vlaste] Hl#gt 3d Ay F5ES 55954
Aaays Hon 7TdE FEHEELS FYAE Holx kS (1Y 89).

T 8% ket H Bkgf = i 14% -3kt e 8kaf 7oA &gt 3 A4
FEEY AFdE Agsed fFofake Holx @gon, 7d HAs FEE A=
fFrASE s Hls

2 282 mAE = vlole] o odte] 7hdE H|ASAMES] ATbA A #wAE 2
B o2 A A3 FEE0] WAV sd FdFES AR oS HAoEN, AFA
W& AlojstE 7] A oA A A7) A At E A FdSoE EIE 5.
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<ALAE - @l FE el o] >

O 7|54 AL 7hE2A 76 AF A4t
L AJASE A=

- 39, A A FE A=

e AR
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L AEAE 2 AR

O #AMAH AY 4, AF 15, £F R yAd /A

K

Forbeath L = [=]] NW-2100-642
O | T XA L 7|2 A [Rev.001
%™  NATURAL WAY CO..LTD.
REH
HEY HzHs L] Mzyde HEY S SE{247%)
2Y Mgkt 743.25 Kg N
one 864201 (92.906kge8batch) 2018.01) .19 2020.() .19

47| HMEF2 @UIFEEH0l GMP 70| o|sto]
AT M=ot THUDZ WAE XELS Eolgt

@ @uxol
ZEAGAA AE A ZAA D 7] EA

AuATEel | AR SR (SSXETE ool dx 8L,
Atz el LA H AR} “\ L’[’/(; = 0l ozt 7o\, 219
ZxH o] 2
Foterel BESA MYt O\l > o)’ s ol Y Kt (R (5. 50
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<A X

S s>
O 24 44 g

FAEFe R dza A3

-80 Col ®B#A FA HAEEF(Lactobacillus rhamnosus GG)} A5 W. cibaria
KO-4, L. mensenteroides MOJ-2€ % 2 3] Aldul sto] AF&3t%+. 150 ml MRS
brothell 0.05 % L-cysteineS #7}gk 8l X (MRSC 8]A])E o]&3lo] 752 HAu Iz
A& Felstr] skl 30 - 37 C, 0 - 70 RPMe ZH o= 48417 &<t vl dalal S
ok 0, 12, 24, 36, 48417F2] pH, OD600nm %k, ABi<rF SAHS E3lo] 59 A A
T2 oA AAAN LGG, W. cibaria KO-4, L. mensenteroides MOJ-22] vk
Lo o3 #FEY M Aol FAHA @ v, 2o o3 vjg xol= FRlE]
S (29 18). 48A17F #lY & LGG= 30 T 0 rpm, 30 C< 70 rpm, 37 T2 0
rpm, 37 C<F 70 rpme] WA A pH7} 3.8, 3.8, 3.8, 3.87FA A% Ao His)], W,
cibaria KO-4, L. mensenteroides MOJ-2+= <3t ZAAM Z+zy 43, 4.3, 44, 44,
43, 44, 45, 46252 LGGel Hl&] pH 74 Fo] HAF. o9 frAlatA, ankse xpo]
= sk F8E FFEY ODsoonm &, ATToNAME o5 WHstE HolA] ¢
LGGy wHtEL Hus 2% ¥std mE LGGE g Aol& g3t + A5
LGG®] optical density 54 235 Aurw 30 ColA= 36 hollA 48h o2 3ol A
oo 37 Collde S7tets BE5S BAS. W cbaria KO-4%= 70 rpmellA, L.
mensenteroides MOJ-2+= 0 rpmeollA Z}Z} 0, 70 RPMol A v sl S wHt 71
Adrs ST 5 AR wRkEE Aol gy dF52 WgeE 30, 37 T Ao
of Wt ME tE vl s BAS. 48A1ZF wieF pH A3E A9EW, LGGY 4
37 CollA pH 3.8, W. cibaria KO-4, L. mensenteroides MQOJ-22] 74%- 30 ColA pH
447 77k 30, 37 CeolA wisisls WEt Y pH 758+, ole MdHs s
SA4E FFE5Y ODsoonm #lA = FASEA S, A WSl e HRbd oz wjgdee
30, 37 T =zfolof 93t fFowm st Wsl= SQIHA] ko L. mensenteroides MOJ-2
= 30 T oAl A ®E 2 54E+06, 1.4E+09, 1.6E+09, 6.0E+08, 3.7E+08%, LGG+ 37
T oA 49E+06, 4.9E+08, 54E+08, 4.0E+08, 1.9E+08% W14 2 AdFE A
AL, B AFS Fa), LGGY 4% 37 ColAM, W. cibaria KO-4$} L. mensenteroides
MOJ-2¢ 4%, 30 TelA #F B=r7F +2 Aoz IJAHNS. A5 HAIE faA
LGGe A% 37 T, 70 RPM=, W. cibaria KO-49} L. mensenteroides MOJ-22] 74%
30 C, 70 RPM= HAMF=n o2 A4+,

3 b

T

An %2
=

HI

a9 18. MRSC HIA & o] &3t tgdt Aft&ET 2504 LGGY AEE fAid
FE (W. cibaria KO-4, L. mensenteroides MOJ-2) ¥1% Al pH, OD eoonm &, A
T W3} 48 AIZF Fo wHktERE 0 (A, C,E) - 70 B, D, F) rpm, €% 30 (&8
Ay - 37 (F24) TolA wId LGG(@®, @), W. cibaria KO-4(A, A), L
mensenteroides MOJ-2(l, W).

O AAd AFuExAdA Id FATFEY AN FE294 W AFA F7}
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36 4f

Cul wvama name | hr]

Sultrasian Sme{ha

- 5 brix® .54*—15} 4 A A =9 0.05

At & 2 3 Aday

ujj ol & 106 CFU/ml 522 HF LGG HqZ Hjoole
KO-4¢} L. mensenteroides MOJ-2 ’S ? Hfj & H
Aot s, A TFEY 28 AEE g9

il FAI 2 0, 12, 24, 36, 48 AlZFE 2 A5 .

48 A3F FF HE s 4 AT, pH #*

FoE tEA 12 AIZ o]F AAFEA 1.0 x 10" CFU/mIE

% L-cysteines

S 30 ColAl 70 rpmo.& 1l

Cultrashon time fhe|

H7He F, pH 652 =

Yo LGG, W. cibaria KO-4, L. mensenteroides MOJ-2 A

37 Col A, W. cibaria
H]—s]— =4

’6‘}7] o wjekhe] pH, WS WIS
AR23, LGGo 7
o] 2.2 x 10'CFU/ml, 372 A3 F 3t

45 37 CollA

TASA S (29 19). A

2ol 48 AIZE HasslE o

cibaria KO-4& 48 A| 7t

Wt W, cibaria KO-42] 7%, 30 ColA 12 A|zF @& ste w9 ArF 24zt
50 x 10°, 29 x 10° CFU/mIZ Z718tgl o, ol F #a

AeE 78 x 107, 95x10°'CFU/ml= &% de. =3 W

Fol wrg A] pH ko] 43202 #Asgow, LGG, L. mensenteroides MOJ-2 H.th
AEZ =2 pHE Y WS uxuto 2 [ mensenteroides MOJ-29] 7

45, 12 A1zF
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= =) o = 8 = S T1AF
FotgS W A7 7.8 x 10° CFU/MIE 7 =4 2AE o, o3 343 74
=] o
S =
B
A —g— L rhamnosus GG = | rhamnosus GG
—i—W. dlboria X0-4 e W CibIS KOS
=@ L mehdantaroides MOI-2 —m— L. mengenieroiges MOI-2
LE«il - &
]
1E+D%
= . 5
i 1E+08 A
2 —l— ‘\\. E
= LEWOT | —— ’ + r . - —a
[ - —
LE+06 4 ——
__;q e — .
LE«05 ' . . ' . 34 g ¥ B
oh &h 12 18R 24h 368 43m L] &b 12h 18h 24h 36m 48r

Cutvation Time Culti

wation Time

a¥ 19. 5 brix AtYA FEANA LGGY Add FAFFE (W. cibaria KO-4,
L. mensenteroides MOJ-2)¢ (A) AT, (B) pH W3, LGG(@), W. cibaria

KO-4(A), L. mensenteroides MOJ-2(l).

= AEAZ A5 = s
l=9] HPLC ¥4& Adqarlol A, & Ak FF9 o)

9 oFEESIY . g 183l ethy
sto] 2 AIF w9k SREE LS
pyriform separatory funnel®l 4]

3 ¥, AErEe AAGL Fe

o 2
i&
go &

o

2o 0T A9 42

.Jk_[m
s o

C, 145 rpm, cooling temperature

mLE A Z3e] -20 T BAFAL. o|F A xAlol= z,:g =

ol & 045 um filter= o] #sto] Z A =Alo] = standard®t A

etherE pyriform separatory funnel oA &3
Ethyl ether*% Xﬂﬂ O}JA FEE HdeES
$%

BEose] 74 wmAfol
wAE e, WA Al
A

AA| ALl =8 F5
Is

i
bl
ot
4
uu?
il
_p
flot
gL
E
P
H
c+ﬂ
o f
v
e
AC)
mlm

R4 [}
233 WEG F, 45

C 722 rotary evaporatorg ©]-&3}o] FFA|

e 5% AAwAolE FENELS 2539 B3 & HPLCE wekgo <3
A

o

=
'—'Tcﬂqla

KR
=
HPLC #4532

- A Aol =9l HPLC #4 72 tZ3 7S injection volume: 10 pm, input: 45
T, post-run: 5 min, &7 A: distilled water, &7] B: acetonitrile, 3% +203 nm,

flow: 0.6 mm/1min.

- LGG, W. cibaria KO-4, L. mensenteroides MQOJ-25 o]&3lo] W &3t 5 brix A%

|

>
4
e
i
1o
R

AwsbolS @ WalE Avnw E 7

i
7F 218 ol IE}E} stolgl WA wAlo]= ek Wal= = x] ko)
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o_m

wask APEel Fohshe

o
T

71l A ALl

=
==

FEEIE ¥

¥ 7.5 brix A%A S A A wi¥ A LGG, W. cibaria KO-4%}¢ L. mesenteroides

o Hg

L=

MOJ-2¢] A x=Ate]

ol

co!

KO—4 MOJ—-2

LGG

!

Mo
KR

N

&R

24h 48h 24h 48h 24h 48h

Oh

Tt

AA Ao EFE
(mg/g driedginseng)/

4.50
4.62
1.67
0.91
12.98

3.74
3.96
1.70
0.95
12.95
8.48
5.38
2.74
0.03
0.00
0.03
0.02

4.25
4.44
1.99
0.81
12.41
8.18
5.19
2.61
0.03
0.00
0.04
0.02

4.61
4.78
1.80
0.96
13.18

3.86
4.04
1.67
1.13
11.95

4.24
4.46
1.70
0.95
12.27
8.11
5.21
2.60
0.04
0.01
0.06
0.01

5.11
5.06

Rgl
Re

1.56
0.99
14.11

Rf

Rg2
Rbl
Rc

8.95
5.44
2.73
0.04
0.01
0.05
0.02

8.69
5.60
2.77
0.04
0.03
0.03
0.02

7.88
5.17
2.51
0.03
0.10
0.14
0.01

9.30
5.90
2.98
0.04
0.00
0.03
0.02

Rb2
Rd

F2

Rg3
Compound K

Rh2

BE
V

av
B
—_
N
K
o
A

e
-

—

N

LHER AT

_TL]_E
=

T

1

A

11.19 % ¢

o -
e

BskA e Al

1899 %°] HAasS dErHTh

BatA 2l &

= -
S

FaekA el Al

™

o
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o
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;OO

)

o HERH.
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80 160
I Atmospheric (A) B Amospheric
I 550 MPa 140 || EEEE 550 MPa

(B)

@®
=1
L
Y]

120

'
=
L

80 q

60 4

Extraction yield (%)
(ol
mg /g dried CWPG

o
o

40 q

204

Raw MCPG Puffed MCPG Raw MCPG Puffed MCPG

O34 16 23, B3 A FEe€ Q) 2 2AEdD B)

Significant differences between values are indicated by different letters (P < 0.05).

& AEeol 9 ¢ 5 Ak
2AEUY A4S wEAe ¥ 3948 BF Srhst 29E dehilth BaA e
ARE 529 % o F7h&2 Uehith o= As A s Axkel AE sy o

o gHoz U 99 AR5 §F0] Foldg] WEOE eItk

31 % o 442 etk ol Eugt AelA ALTERY

59 B4 4955 F7bo] o Ave welznh Bah-zug A Aol

2 YU o AE L xug AYE wEHow Ag

el wstgel ol wal foldew e golu olF Bal AT o]
y ]_ | Kes]

o}mﬁﬂm
1

4

2. Ginsenoside profile
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| (A)
Rb1
Rg1 i Rf | f Rb2
i Rg..'! 'Fl ﬁt'j Fz Rg3 C—IKha :
- (B)
Rial
I Rc
e ' | Rb2 |
o Rg2 Lkl R e o
-1 - . F1 i F2 =] ,_C_"_{.’.'_‘.*_‘?J....
()
Rbl
| Re HES C]K
Rg1 — i Fas N A, Rd g2 Ro3 llrez |
]
(D)
Rb1 c-K
= | R pp2 - |
[ Rot ) " . Raz | gy Rd F2 L} I ahz )
(B)
C-K
| | ‘ |
B i Je (5 )
ke —
G
=K '
w N Ll
()
..... _—
- M | |
? .| _'I'iJL W
= (H)
..... C_|K
Rg3 ‘ '
Ao ||I~‘l A

Iy 17 4, 231, 93k 4kkake] HPLC chromatograms (A): Raw MCPG (B) : HHP
MCPG (C) : Oxalic MCPG (D) : HHP-oxalic MCPG (E) : Puffed MCPG (B :
Puffed-HPP MCPG (G) : Puffed-oxalic MCPG (H) : Puffed-HHP-oxalic MCPG.
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¥ 11 Ginsenoside profile

of MCG with acid, HHP and puffing treatments.

Rgl Re Rf Rg? Rb1 Re Rb2 3 Rd P2 Rg3
Comtrol  231:029° 5312080° 2432019% 007:007° 520:035° 3207¢ 3282013 017:0019 078:001% 004:001° 013%
HHP 375:006 6212026° 21320408 1112025 5524045 3452028 325:010° 0302003 070008 006:002 020+
Oualic 14920120 3232035 163:012 0662003 477:070 225:031° 231=050° 032:008 057:002° 027000 033:
HHP-Oxalic 187:010° 3522028° 183:017% 122:012 457+034° 320035 1090:010° 0382002 085:012' 006:001% 036+
puffed  000:000° 005:000! 029:001¢ 0582003 010:002¢ 005:000¢ 009:000¢ 001:001° 004:001' 005:000¢ 070+
puffed-HHP 000000° 000:000! 032002 0632005 0052000 005000 011:002¢ 000:000* 012:002¢ 004:000¢ 081%
puffed-oxalic 0002000 0.09:000¢ 0372002 083:003 017:001¢ 011000 014:001¢ 000:000¢ 013:002¢ 007:000° 131%
Puffed-HHP- 1 00s000r 00620019 036:000¢ 095:001° 0105002% 000:00%¢ 011:000¢ 002:000° 025:001¢ 006:000% 136
Oxaiif LUUEL. b=l L3O AIEU AU A=l L1EU) L EU LedEU O SDE

Values within a column followed by different letters are
Duncan’s multiple test (P < 0.05)

significantly different by

374 7F& A 2ol W3t ginsenoside chromatogram= —1H179] YEFWH T} Controlol

A= Rgl, Rbl, Rb2 % ¢ major ginsenoside peak”} ¥4 WEst o™ Rg3, compound
k (C-K)¢ 2% minor ginsenoside’} v vtelykth, HHP A @] AFE4abe] A9 A A
Q1 profile control¥} AFsHA WYEFSETE AFA ] AFAbe]l 7§
peak’} o152 21, Rg3¢ C-K peak’} Z7Fstith 2 -4k
3k AbA] @] AFFAab¥l W) $=3F ginsenoside profileg YWEFWITH o] =
9] ginsenoside A3+ AHA] Z Ao JgFS wevE AS
2] AFoFabe]l ¢ major ginsenoside peak o] YERLEA
peak7} A3 F7bstATh Wl AbFitel 239 R A AYE
st AFFAES] profiled}t f+AMSE A ElE UERRLHL

major ginsenoside

WA AP

O

Ginsenoside $F#FS 310 YeERWTh Za9b A2 4
AA A o7 =& ginsenoside TFS e T El3
o) gy W Ed dd S50 FUhd ofgk AR
% ginsenoside Rgl, Re, Rf, Rg2, Rbl, Rc, Rb22] 3t
shekol FrbskTh Ab-Z a9k A AFgA GA] v
22 7ke] o) m| g YERA] Tt WSt

major ginsenosides”} WA E X k& WkA Rg3, C-K2] ghafol

o]

=

R
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2 A Akt A sk A ARaE vls=g A s JEbiT As-ak A E
AboFake Al A Abekato] HlE] we Rg3, C-K d#S yebit}h o]21d Rg39t
C-K9| st#=7F+= ginsenoside A3+ Ao A A7]= FIHAEE ko g AzLE),
Major ginsenosidest™ o2 ©@AIE A* Rg3¥% C-K¢ Hel= 7144l ¥vHQuan, Jin,
Wang, Min, Kim, & Yang, 20120). wjitol A2 F g3t SH=5S 71d & 2
o B3 e & A g SEEe] A Aol 938 Rg3et C-K&2 3k o
T2 TFS UEd Ao HoXt Wst-Ab-xa9k A Abdakel A4S w4k
Al abFatd FomE ApolE HolA gt W3k Ao A gy xzio]l Eoby
of wa} ginsenoside AZ&o] F7ste A2 d#A Ak kAT I S
A Erskel e FARg o] WAl y] uf

o]

2 Ea8 w37 dojuA 2 24 =
Aot bEuAen A8 hed Ao Az

0%
[
oty
ofr

-
>

&

I Atmospheric (B)

[ 550 MPa becd.p

Atmospheric- oxalic
R 550 MPa - oxalic

[ Atmospheric

[ 550 MPa 4
[ Atmospheric - oxalic
[ 550 MPa - cxalic
| b bb
b
C
C
d

Raw MCPG Puffed MCPG

(A)

-
=

g

@

(&) ES o
5 I~
=) =3

d
e
elle

o
o

mg gallic acide quivalent (GAE)/ g dry ginseng

Raw MCPG Puffed MCPG

-
=3

[ Atmospheric

a ©
-| B 550 MPa a
[0 Atmospheric - oxalic b
-| E 550 MPa - oxalic
b
i < cd
de . I i

Raw MCPG  Puffed MCPG

-
>

-
=

o
=

=

™

@

s

)

o

mg vitamin C equivalent(VCE)/ g dry ginseng mg catechin equivalent (CE) /g dry ginseng

a3 18 TFC (A), TPC (B) and DPPH radical scavenging activity (C)
of MCG with acid, HHP and puffing treatments.

Significant differences between values are indicated by different letters (P < 0.05).
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Total flavonoid content (TFC), total phenolic content % DPPH radical &~7s& L
H18ell Yeblltt. TFC= 28k Aol ofsf -37.7 %, A Al oJsf 523 %, A-%
gk A Aelol o8 704 %uF Wakshalth v Ask Aol o) +206 %9l W
&2 Uetdlen, -k, sk, As-A-2ush A= 242 -1.00 %, -1.81 %,
-6.4 %°] W3tes el 37k ZheA v deoe I HAS W] Wt ¢
I A Hole wel Wkl FAEE Ao Hol 37FA ZhEA el TFCO 594
o= A& AZEn. TFCS DPPH radical &~75& Hls=gh A4S AT
boAst Al os) Frbeklem, 2k Aol oal A ’S}ﬁﬂﬁ‘r. £33 37HA 7FEA
1“4 T W3 A7t v e FS FUA TFCE 238, 2b, 2384 Al 93|
77k -44.8%, +77.3%, -156%°] Wat&& Ebdth sk A2l o +1071.8 %2 W3}
&2 dveWlen, #Ast-Fusk, Wsk-4h sz st A= A7 +10399 %,
+1140.2 %, +1097.4 %°] W3t&& YERW Y DPPH radical 27152 2aLsh, AF 231%
—2b Aol o] 77t -42.05%, +260.7%, +149.6%°] tﬂﬁ‘rgg LEFH TR sk A gl 9]
3l +2132.9 %9 Wales yErWlon, Ash-2aef, Ws-Ak, As-A-Z 3t A 2
Zb +1795.9 %, +225856 %, +1826.91 %°] Wal&& "}E}M‘jr. TFCe DPPH radical 4
Aol @ 37k 7hE Aol fFov FsAg FAHA FUrh 2ad A=

b2 A B asteE A3%E JEUdEd olget Ade 2 Aol ofst —"?%
TE A7 dJoe® BHoxn, E=g A3t Ao o5 AA A Abstso] w48 F
Zhatd =l olee Ad= W3t A o oAl 72 49 UtE Ay E T A
st 9IS Fv 784 2459 58 }'2 Maillard reaction At&E o] &S W

[\
>l
rh

2FekAke] ginsenoside profile 2 gks)

o zastet A3 A BF FE e

SEIE R

2 2a AZow F Auzte] 4eAse HenA egvh

W z2agh A3 AL E e 24X due Fsdon WAAAE B &
AT B F71eS Uehdens F oA e Bedes

Ginsenoside profile:™= %319} A o3& K94 WHIE YeERA] &

W B3} Aol 9] major ginsenoside’} minor ginsenoside® W 3tE = AL i.}?_é}
ATk w4 st AeE WHE s W FAs] =2 Rg3, C-KE§EFS e
olgjgt A¥= W3t Ay HAFNA AHE FAEEC A A 98] Rg3, C-K9
FeHE Mo =2ZA eyt AztEh A5t AE= A5l kel 22 FAlH o
ZAst=d B34 gy E Fd olgld wAHS dAsa ¥ =2 ginsenoside
AgeEs 728 F s Aojgt Azd.

TFCE= b 3 =38 Aol o3 FHaste wbd 33t Aol o3 F7kstath
TPC DPPH radical 2752 1%t gl 2ol&) #Aad whd Atz 53} 2o <
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TFC, TPC, DPPH radical 27
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382 Bl Ultrazyme AFP, Viscozyme L, Celluclast 1.5 L

bl kA7),
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¥ 10 24 53AE AEAS 240011 8)
(Enzyme treatment condition)
sample wild ginseng extract
reaction time(hr) 1
Reaction Temperature(TC) 50
Reaction pH Sterile water (No pH adjustment)
Total volume (mL) 10.0
Enzyme 1 Enzyme 2
5.0
Amount of the enzyme(%) 95 95
(mL) 0.25 0.25
Amount of the substrate (%) 50
(mL) 5.0
Amount of the water 4.5
Total 10 mL
A 2 O F AHol £9dd a4 27HAE 11, 31, 1:3 2 v && Gt A&
g HAstE Y3 <.
¥ 11 84 53dA AEAS 24011, 1;3, 311 HE&)
(Enzyme treatment condition)
sample wild ginseng extract
reaction time(hr) 1
Reaction Temperature(C) 50
Reaction pH Sterile water (No pH adjustment)
Total volume (mL) 10.0
1:1 3:1 1:3
Amount of the enzyme(%) 00
2.5/2.5 3.75/1.25 1.25/3.75
(mL) 0.25/0.25  0.375/0.125 0.125/0.375
Amount of the substrate (%) 50
(mL) 5.0
Amount of the water 4.5
Total 10 mL
A 3 348 AFEE HUbste AMESE S A FEEY AEASES g
olstr] Hs HA 3 27HA & F7FE 10%(42; 5%), 20% (22 10%), 30%6(Z+2;

S AR en, =443 & BuOH

-1 1
- s o
F=5 Mg
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F 12 34 HFAY Aede 221301, 153, 31 ¥=)

(Enzyme treatment condition)

sample wild ginseng extract
reaction time(hr) 1
Reaction Temperature(C) 50
Reaction pH Sterile water (No pH adjustment)
Total volume (mL) 10.0
10.0 20.0 30.0
Amount of the enzyme(%) 5.0/50  10.0/10.0  15.0/15.0
(mL) 0.5/0.5 1.0/1.0 1.5/1.5
Amount of the substrate (%) 50
(mL) 5.0
Amount of the water 4.0 3.0 2.0
Total 10 mL

® BuOH F=: A% 10 mLE 250 mL separation funnel®] Y3 32 /5 15 mLE

57F FFo] & douns FuE F7HAZ S ol F ethyl etherd 25 mLE
12 E5oA HolE tha A Aol dH=Fo® odfH s 20
AAANAE. dHl2For olsfd AWAdES A7 5, funnel®] Foldl= ol H
kR3] A A7 98t 95% EtOH=Z AMlZ & S/HT= A MARE o %
ThA] funnelel A BuOH¥} 1:112 41L& § 3083 oY== AAAAS. &
Alg¢ BuOHS Ho] Z2 Wyoe= vkg& 23] ¢ &g 5, BuOH S+
ol 45°Col A Rotary evaporator(BUCHI, Germany)® &5 3% <.

e N 2

of flo [ Mz d% of

3

HPLC sample <4]: 533 A&+ HPLC grade MeOHS ©|&3to] 5 mL=® &%
o S(Ax AkAF 1g/5mL) 045 pm filter2 o] #}3Fo] sample® AF-&3F

o

HPLC “d]¢} =712 HPLC(Agilent 1260, USA), A ¥ PhenomenexA}te] Kinetex
C18(50%4.6 mm, ID 2.6 ym)column, A =7]+= UV detector, 3742 203 nmolA =4
st o olsdo 2= FTHT(A)Y acetonitrile(B)2] gradient systemS AFE-3FH 1L
0-7, 7-11, 11-14, 14-25, 25-28, 28-30, 30-31.5, 31.5-34, 34-34.5, 345-40+v}t}
81:19, 81:19, 81-71:19-29, 71:29, 71-60:29-40, 60-44:40-56, 44*30'56*70 30-10:70-90,
10:90, 10-81:90-19, 81:19 Ml &= FA3A L, ol 52 0.6 mL/min°] o™
Z7] Wkg3k sample?] %S 11#3dte] BuOHF=2 5 ulLs 1n]ect10n0}},u_ s Rt
= 45T=E A=
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3 13. HPLC &4 &9 =4

min Water (A) ACN (B)
0 81.0 19.0
0-7 81.0 19.0
7-11 81-71 19-29
11-14 71 29
14-25 71-60 29-40
25-28 60-44 40-56
28-30 44-30 56-70
30-315 30-10 70-90
31.5-34 10 20
34-345 10-81 90-19
34.5-40 81 19

1.2. 238437
o Adt AU FEEI AT Novozyme B4AE o] 83to] a4 H

W= v Z

e
o
)
il
)
og)(:“:
rob
i)

3E.14 49T AEEA 5% 24 BA e A 439 (10

mg/q dried cultivated wild ginseng

Rgl Re Rf Rg2 Rb1 Re Rb2 F Rd k2 Ra3 K Rh2 Total
4y cultivated wild ginseng control 411 6.94 145 082 128 839 5.50 046 274 ns ns ns ns| 43430
4y cultivated wild ginseng heating 397 6.74 138 088 1266 823 6.10 046 271 ns 013 ns ns| 43260
visco+ultra (11, total 5%) 415 645 203 095 1140 796 561 050 186 046 ns ns ns| 43370
cellu+ultra (L1, total 5%) 3.85 639 203 092 10.86 8.98 552 0.51 383 044 ns ns ns| 43330
cellu+visco (11, total 5%) 443 702 146 093 11.25 7.98 5.58 0.64 412 042 ns ns ns| 43830
T DAD1 A, Sig=203.4 Ref=off [CWildginse.. tion-7 2018-09-20 14-37-36'008-P2-A7Calla+VisZ_No dry_1_1_1-2.0)
[
1000
SDD;
800
snn—- % o
J I &
200 4 8 L. o N &
Tw T , - 3 |32 P
§ FiBEEEcE | 2 Eingd l 8 |lo3ed j% Bigovdn B o mERE )
| JIEPNGERL JE O BRRR RHE R 88 RIRAM
T T L | T LT Ry B ) o P ., i, ) | i
10 12.5 15 17.5 20 225 25 27.5 20 325 il
a9, 35 AEAS 433 Aol 5% celluclast 1.5L+viscozyme L 234 €
chromatogram
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® At 5% EA EIbAE AEHS Ay A FEE(contro)d AR FEES
50°C, 1 hr ¥F-g-3F = 90°Coll Al 10 min =&43} Azl €A g controld} &7 &4 *
ggk Ak FEHES Hwd A, control#  Zolrb AW celluclast
1.5L+viscozyme L (1:1) E4A w9 HEHo] 71 g (29 35).

® it FEE 9 Ginsenoside 3 #4443 A3} F2, Rg3, Com K, Rh2e= #AEHXA
kerom A FA FEFE control® 4 F2, Com K, Rh27F A& A &3k
a8 A9 Reg3, Com K, Rh2 5% HAEHA &g

® A3zl o] 714 =4 celluclast 1.5L+viscozyme L (1:1) &4 A g S AEste] g4

=

£ 2esto]l 2dES AdsA 5

—_

=5

15 4dr AbkAE 5% a4 HEA Y A=dd Ay (e o))

ma/q dried cultivated wild ginseng

Rgl Re Rf RgZ Rbl Re Rb2 fl Rd F2 Rg3 K Rh2 Total
4y cultivated wild ginseng control 411 6.94 145 082 128 8.59 550 046 274 ns ns ns ns| 43430
4y cultivated wild ginseng heating 397 6.74 138 088 1266 823 610 046 2N ns 013 ns ns| 43260
cellu+visco (31, total 5%) 41 6.91 151 080 1106 799 544 047 19 ns 0.27 ns ns| 42720
cellu+visco (111, total 5%) 443 7.02 146 093 1125 798 558 0.64 412 ns 042 ns ns| 43830
cellu+visco (1:3, total 5%) 414 6.27 131 085 1044 7.04 486 0.57 365 010 034 ng ns| 39570

® celluclast 1.5L+viscozyme L (1:1) &4 g9 v &S 24 3o A Ay 1:1
H &2 EEaAS o 71 & A8E&S BHo HA " &2 AA5A

o]
® T3 minor ginsenoside 1 Rg39} #2 A& 9
v 1R EE Rhgstals ) sheFo]l A vEbE( ™ 35).

3. 16 49 A a1 =(10%, 20%, 30%) 84 MaAE A=ds A9 (101)

mg/g dried cultivated wild ginseng

Rgl  Re Rf R2 Rl Re Rb2 R Rd R Rgg & Rh2  |[Total

4y cultivated wild ginseng control 411 694 145 082 1@ 859 550 046 274 ns ns ns ns| 43430
dy cultivated wild ginseng heating 39 67 138 088 1266 823 60 046 271 ns 013 ns ns|  43.260
cellu+visco (111, total 10%) 400 5.28 125 0.82 702 484 362 (.35 404 0.08 0.35 ns ns| 31850
cellu+visco (L:1, total 20%) 409 528 126 083 664 443 381 06 442 016 (04 ns ns| 31680
cellu+visco (11, total 30%) 405 516 124 083 9% 62 518 048 503 026 (38 ns ns| 38310

o &k FEJl F/HUSE Re3 Bl £EF/bSAN, 30% £k HEOIA Rble 33
o] ZA T AL HA T & AAS
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30%_Nodry_1_1_2-1.0)

DADT A, Sig=203,4 Ref=off [C\Wildginse...8 2018-10-08 13-11-11'018-P2-A10-Ceilo*Vi&

—
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E 17 WaRheps 4RAE 27

(Enzyme treatment condition)
sample wild ginseng extract
reaction time(hr) 1
Reaction Temperature(TC) 50
Reaction pH Sterile water (No pH adjustment)
Total volume (mL) 10
H] & (enzyme:sudstrate) (1:10)
Amount of the enzyme(%) 5
(uL) 0.5
Amount of the substrate
50
(%)
5
Amount of the water 4.5
Total 10 mL

® BuOH F=: A& 10 mLE 250 mL separation funneld]l ¥ i 3# 575 15 mLE

gol Al=7} 7‘Z°] 2 dojyr s HIE F7MAZ S, ©o]F ethyl etherg 25 mLE
Hol 1l12 5014 4oje ohs Abdate] Aol dHEZFOoRE ofdHEE 20
A A ]Zi.?. JHZZFo R ol H AWAHES AA ¥ funneld U*O}O‘—E of €
25 93] AAsH7] Yste] 95% EtOH=Z M4 & /T2 Xﬂf‘ﬂﬂﬂ o]

oAl funnelel 4] BuOH¥ 1112 42 % 30‘j7} ol P x =

A& 9t BuOHS Yol #2 WHos whg& 23] o 33t PA, BuOH %
o} 45°Cel| 4] Rotary evaporator(BUCHI, Germany)i FE=3A S

=]
=

HPLC sample +H]: %3 Al5+% HPLC grade MeOHS ©] &3l 5 mLE &<
wE S (AZX A 1g/5mL) 045 pm filter= o] ¥}31o] sample® A8

=~

4

HPLC #wHe} 27A2 HPLC(Agilent 1260, USA), Z -2 PhenomenexAt2] Kinetex
C18(50x4.6 mm, ID 2.6 um)column, #%7]+= UV detector, 3732 203 nmol A =A
st o olsAoE= STFT(A)F acetonitrile(B)9] gradient system= AFE3F AL
0-7, 7-11, 11-14, 14-25, 25-28, 28-30, 30-31.5, 31.5-34, 34-34.5, 345-40+v}t}
81:19, 81:19, 81-71:19-29, 71:29, 71-60:29-40, 60-44:40-56, 44-30:56-70, 30-10:70-90,
10:90, 10-81:90-19, 81:19 Hl&= -3, ol&d9 F%2 0.6 mL/min¢] o H
%7] W83 sample®] ¥ ¥ 3] BuOHFES 5 uL= injectiondt il HA L%
= 45CT=E 39+
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3 18 HPLC ¥4 &# =4

min
0

0-7

7-11
11-14
14-25
25-28
28-30

30-315
31.5-34
34-34.5
34.5-40

Water (A) ACN (B)
81.0 19.0
810 19.0

81-71 19-29
71 29
71-60 29-40
60-44 40-56
44-30 56-70
30-10 70-90
10 90
10-81 90-19
81 19

22. 4343
® 4 WU FEES AFE3LY] Ginsenoside A #HS Wyt AyteE Sy 2S
H19. 49 3 2t 5% a4 9 A AEAST A
mg/q puffed cultivated wild ginseng
Rgl Re Rf Rg? Rbl Re Rb2 fl Rd R Rg3 K Rh2 Total
4y puffed cultivated wild ginseng contro ns ns 0.2 0.39 001 0.01 ns ns 003 ns 045 28 ns{ 4000
dy pufted cultivated wild ginseng heatin ns ns 024 049 005 ool ns fis 057 ns ns 371 ns| 5070
Puff Pectinex Ultra Pulp_5% Mo heat ns ns 024 051 0.03 0.02 0.01 ns 0.06 ns 058 37 nsf 3170
Puff Pectinex Ultra Pulp_5% ns ns 0.26 051 0.05 0.03 0.02 ns 015 ns 061 375 ns|  5.380
Puff Pectinex Ultra SP-L 5% No heat ns ns 0.26 0.52 007 001 ns ns 0.06 ns 0.59 168 ns| 5190
Puff Pactinex Ultra SP-L 5% ns ns 0.25 051 0.06 0.01 0.01 ns 0.06 ns 06 378 ns 5.280
Puff Celluclast L5L 5% No heat ns ns 0.29 057 007 003 002 ns 008 ns 0.74 483 ns| 6630
Puff Celluclast 1.5 5% ns ns 0.24 044 001 003 0.04 ns 011 ns 051 11 ns| 4480
Puff Viscozyme L 5% No heat ns ns 0.25 0.55 008 002 001 ns 0.03 ns 0.66 428 ns| 5900
Puff Viscozyme L 5% ns ns 019 0.58 0.02 ns ns ns 0.08 ns 0.62 411 ns 5.600
Puff Ultrazym AFP_5% Mo heat ns ns 0.25 0.32 0.02 0.02 0.02 ns 0.09 ns 0.59 375 ns|  5.260
Puff Ultrazym AFP 5% ns ns 0.26 056 0.08 0.02 001 ns 0.07 ns 0.69 45 ns 6.200
o Ashitekst FEE(control), EA8 HstdA FEE, E42HE controld & AAE
32 2133k sample? GinsenosideES A #@al$la, 2 A3, 432 control¥ H] L

Ultrazyme AFP 371#] &4&¢ o™, 374 &

[e)
HA=.

o=

Ginsenoside &<

Ultrazyme AFPo|%l<(3% 19).

A BE a4 AY A &2 controlit K

. - o o
°f T M & AgHEs R aae
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CWG 4y

a9, 37 4AS AR, 43 w3 Abokar s sl akokak Oé‘m Ultrazym AFP &2Ag

Puffed CWG 4y_
Ultrazym AFP 5% No heat =

= . = ]
[ =5 =i N =t ’“F'S:‘IM
FASAR BEA, M ASE K. thiies

S ———— e —————-

Puffed CWG 4y_ Ultrazym AFP 5% .

ABE .i«f#fﬁ}-‘zm

2B B

o

3 s}akekak o]l chromatogram

o AqsprkeFatel A4 Abgate] FarE IAApol=rE el ol ZalE o] major XA

Ginsenoside 9]

3. AFH TtEL
3.1 23%H

o M T

[¢]

o] srolxn, FAell total A=Abel= FFr= vrolbx]. Z12fvt major

3 2 minor Ginsenoside % Rg3¢ com K $t#o] Z713F3 2.

LS|
A

oX,
A
M

A7 AF 54 R K&

)ol

o

A 718 A FEL LAF A AlAF o2 wFEo] 5% AFSAHHZE V)
dom, 10 g9 AAFES 70% EtOHZ 100 mL 2 = A7 &
FE319 3, 29 o HHES e % o 3}3}o] Total volumn
A= 2 %‘5‘} o, ‘@5( 60°C)ol A B¥slA Tt

it Ay

Al&® 25 mLE 250 mL separation funnelel] % il ethyl ether 25 mLE
EE59A AHolE ths, AFEAY] ARl oHESOR ol ERE 24

7
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A7 B AAAALAE 42 A AR A HRoR o8] Helst wes
A4 @), dH=FoR olgH AYYLE AA F, funnels] wolgl o H =
= 93 AAss] et 95% EtOHZ A % 7 =

Z =
thA] funnelol Al BuOH¥® 1112 4& 3 3087+ O]f@QE% AAAZ T AAET
(4000 rpm, 15 min)3te] BuOHZS E <. ¥ 35 A=59 BuOHS €9 22 W
How WS 23 Y ZYPI ¥, BuOH =L EF Hol 45°Col A Rotary

evaporator(BUCHI, Germany)%® &=3}% 2.

® HPLC sample H]: 5=3F A5+ HPLC grade MeOHS ©] &3} 25 mL%E & %S
g S (x2S 1g/5mL) 045 pm filter2 7814 sample® A& &

® HPLC #AH|¢} z=7AdLe HPLC(Agilent 1260, USA), ZA 2 Phenomenex 2] Kinetex
C18(50x4.6 mm, ID 2.6 um)column, #%7]+ UV detector, 3732 203 nmo A =A
stlom olsAo 7= FF4(A)T acetonitrile(B)9] gradient systems AF&3F$]aL
0-7, 7-11, 11-14, 14-25, 25-28, 28-30, 30-31.5, 31.5-34, 34-34.5, 34.5-40+v}t}
81:19, 81:19, 81-71:19-29, 71:29, 71-60:29-40, 60-44:40-56, 44-30:56-70, 30-10:70-90,
10:90, 10-81:90-19, 81:19 M| &= F=4d3}% 1, O]E"Hﬂ %<2 0.6 mL/min®| % o™
Z7] 933 sampled] %S 123 3sle] BuOH F&2 5 ulLE injections}$l il #4442 %
= 45TZE A5

3 20. HPLC &4 &9 =4

min Water (A) ACN (B)
0 81.0 19.0
0-7 81.0 19.0
7-11 81-71 19-29
11-14 71 29
14-25 71-60 29-40
25-28 60-44 40-56
28-30 44-30 56-70
30-315 30-10 70-90
31.5-34 10 90
34-345 10-81 90-19
34.5-40 81 19

32. 284

® bkt 5% H7bE bt AAEE Ale ol Ginsenoside 9FEE A S S
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3 21 49t bR AlE (AFEAE 5%) Ginsenoside 4] 4 7
mg/g dried cultivated wild ginseng
Rgl Re Rf Rg2 Rb1 Re Rb2 F1 Rd F2 Rg3 K Rh2 Total
4y cultivated wild ginseng control 411 694 145 082 1282 859 550 044 274 ns ns ns ns| 43430
4y cultivated wild ginseng heating 397 674 138 088 1266 823 6.10 046 271 ne 013 ns ns| 43260
CWGinseng product 921 945 257 0.94 1230 8.80 457 044 149 ns ns ns ns| 49770

o 1 s i wawste] FFol F/HF AL Hol

o] o
! .
® 121} minor Ginsenoside®] &S 719 Z7}EhA] F gL

()]
PR AN

[ DaD1 A, Sig=203,4 Ref=off {CWildginse.. -6 2018-09-17 18-30-02\015-P2-A11-C\WGinseng product_No dry_1-3.D)
maLl
1000 +
500+
800 -
400 R
0B
& o o
o
=4 Q
3
i = B g
= 8 £
200 | ] =
o oBE = g ® g
~ m g ) & 2 2Zdg 3=
5 g AEEE = || 8 22 22
= ¥ aEroe o 2 B og ==
— ST 4
il :—.‘-\WJ—J"H:H‘\—"‘PP""L et
T T T T T T T T T
10 12:86 15 17.8 20 225 25 276 20 326 il

19, 38 43+ A Al 9] chromatogram

® Aytro A Ay, &R, FFold Ui A dHAdS HFstr] 98] DifcoAlel A
Plate Count Agar(PCA), YM agar, Potato Dextrose Agar(PDA)E AF-&3lgom, 2
F3AWE #Faste] pouringH o2 AYI & PCAv 37C, YM, PDA+ 30T
incubatoroll A1 2441 7kell FHA countdt L, 72A13F <k #HES & dol Wt Log

CFU/mL= 3%7)3}.

4.2. 2¥ A%

o P AF A LAAGOZ AF wekon, 5% Aol FrhEolgdt g
o] O
A .
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3EH0R -

2.EHR2 -

S.E+00 -

4.E-01 -

Log (CFU/ml)

2E-02 -

1L.E-03

2% 39 At

2 4 6 8 10
——5 =25 37
storage (weeks)

AE] AFA5

12

A WA T (PCA)

3.E+H03 -

2.E+02

8.E+00 -

4E-01

Log (CFUfml)

2.E-02

1.E-03

0

18, 40 AFekak

AFES AFAS

2 4 6 8 10
—4—5 825 —a—137
storage (weeks)

3E+H03

2E+H02

8.E+00 -

4E-01

Log (CFU/ml)

2.E-02

AES AgAs

2 4 6 8 10
——5 825 ——17
storage (weeks)

12

2 ol (YM)

a5
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o UNAF(PCAIS A§ 5T, 25C, 31T ARLEeIA BT A4 A7t gashs
Ae AN 5 Agov], VAR gagel BIW #& BT>TTCHT #ol9e.
ol m¥ F O AT £ o8 Aoje Ao 47 B

o & FFolol A3 AF /W FHE A o7t YAL vvIS Fadhgon,
YM 2ol ARE 25T A Aol 65 wa A w, Gopd g o
AL 5 ARA, ol F thA] FrsY) el it Fa Aowy AR @
2.

o B YL Fo A} 9 L AFL W@ u Fro WHE westel 4o
Y # S e Aoz nolu, VAR 27 F4E 2 W, AE AT F 4@ALE
F9 271759 Aot a8 Ao 47y

5. At AF R BEAE AFAY HIGA wtE F
Ay

0 NE+= 4d FEEN AEHE A a9E B9 1159 sample, A4 AE 1S5
= = O O B =) o
o2 F 13Fcl g WA vh&& Felsti =
_ - = = =) [e)
o At A AEw wyon] W A9 A AFekel ol AR
322 AFEAE 2 AEAS AR W Ad sample list
Sample No. (label) (2= Specification
18|4WG Ultrazyme AFP 5% Tt M EFEH-BuOH =F 50& 1A|ZHEHS 90k 102 £
19/4WG Viscozyme L 5% Tt MEFS-BuCH FZ 50k 1A|7HEHS 90E 108 E4
20|14WG Celluclast 1.5L 5% CHl AHEFS-BuOH == 50 1A|7HES 90E 108 £EH4
2114WG Ultrazyme AFP+Viscozyme L 111 combi total 5% 4 EH =50 1A|7HEHS 90 108 £
22|4WG Ultrazyme AFP+Celluclast 1.5L 1:1 combi total 5% MEFE-50 1A ZHHHS 90% 108 S
23|14WG Viscozyme L+Celluclast 1.5L 1:1 combi total 5% #EF =H-50C 1A|7HEHS 90% 108 EE 4
24|AWG Viscozyme L+Celluclast 1.5L 1:3 combi total 5% HEH=-50C 1A|7tEHS 90 108 EE4
25/4WG Viscozyme L+Celluclast 1.5L 3:1 combi total 5% W EFHE-50% 1A|7HEHS 90E 108 €24
= | MUAEHIZ 10mL 5= 5mL 2 (5%AAAMFZ 10g =F)
20/4WG Viscozyme L+Celluclast 1.5L 1:1 combi total 10% M EHE-50% 1A|ZIEHS 90k 108 224
30/4WG Viscozyme L+Celluclast 1.5L 1:1 combi total 20% 427 =50 1A|Z7H8HS 90 108 £
314WG Viscozyme L+Celluclast 1.5L 11 combi total 30% 4 EH=-50% 1A|Z2tEHS 90 108 £
4YR(CTRL)|4WG 4EH MUM T0% FHFEEE (water0fl HEIE0 Q8) 555 mlU/1 g THEANSEA
o >xzo 10 uL/mLE 3143ke] o) 241 E(RAW 264708 7 24A17F v) kst
5 O 5
Fom ]-?*, LPS(1 ng/mL)E Yol 12A17F A595S 539 S, ol F A EZu]gd
ol dFA Alo]Evel oz A IL-62 #H] %S ELISAZ =43 LPS onlys
= 5 O 5
FEE0] Bo7HA &2 AT oEN e dENeS ¢
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4323

5.1.
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Sample (10 pg/ml)
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(A) (B)
25 20
a
209 4 =~ 154 a
= b = #‘
S LT AR
g T c
© 104 it C 3 'ﬁ' c %
= © & | %
5- = 3 e & d
e
ot ef Be
n T T T T T T m_ D L] 1 1 1 1 1 1
AT S ol R . © i g FSsSFS A
A A o &% ‘b“”‘*«absb "
< %ﬂlﬁf '\L‘:W \\'{\" \;\W <8 q;s‘.'f \s‘&' a\‘ 1;:
Sample(10pg/m1) Sample(10pg/ml)
< ™1 RAW264.7 tiA A 2T 3d A F52E Agd mE 954 Aol E7kd
(A) IL-6, (B) TNF-a A= A%, >
T-1ANA TR 10%, Wk 7, 8kgf(= 686, 784kPa)ell Al 7Hg E#A Q1 715 de]
B BRI olE EdE 498 BPHE 2 B8 2004 45 A & F 5
P zhom ATE AT
(A) (B)
8 25
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