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SUMMARY

(5 8.oHE)

Development of Geumsan’s fermented red ginseng and standardization of

fermentation process

The purpose of this study is to manufactured fermented red ginseng products by the
isolated new strains from kimchi and mare’s milk. We finally isolated 15 kinds of new
strains;  Enterococcus  faecalis(CRNB-A3), Enterococcus faecium(B9), Enterococcus
durans(S16), Enterococcus faecium(SAD), Enterococcus faecium(SA4), Enterococcus
faecalis(S18),  Lactobacillus  paraplantarum(17),  Lactobacillus  plantarum(CRNB-22),
Lactobacillus  plantarum(30),  Lactobacillus  buchineri(103), Leuconostos  cerium(38),
Leuconostos mesenteroides(46), Paenibacillus sp.(419), Paenibacillus sp.(95, MBT?213), and
Bacillus coagulans(123).

Among the isolated new strains, FEnterococcus durans(S16), and Enterococcus
faecium(SA4) strains produced a relatively large mount of compound K and Enterococcus
faecalis(A3) strain produced a relatively large mount of ginsenoside Rg3 and Rgb during
fermentation of ginseng, respectively. Also, Paenibacillus sp.(419) strain converted
ginsenoside Rbl to ginsenoside Rd. From the 10Kg of fermented ginseng by Paenibacillus
sp.(419), we obtained 10g of ginsenoside Rd. The optimum conditions for fermentation were
pll 7, 35TC and 14 days. Rg3 and Rd were selected as standard ginsenoside for
manufacturing fermented ginseng products and analysis method was been established.

It was found that the extract of fermented ginseng exhibited strong anti—oxidative
effects on scavenging of DPPH radical, nitrite, superoxide anion and hydrogen peroxide.
The radical scavenging activity was in the order of S16, S18, SA4 and SAD.

In regard to in vitro and in vivo anti—atopic experiments in THP-1 cells, the extracts of
fermented ginseng strongly suppressed the secretion of MCP-1, IL-6 and IL-8 induced by

the house dust mite. Also, the extracts of fermented ginseng strongly suppressed the



secretion of IL-13 and MIP-1a in MC/9 mast cells stimulated by DNP.

In summary, an efficient method for the fermented ginseng by the new strains from
kimchi and mare’'s milk without tumor-promoting agent such as benzopyrene was
developed and the extracts of fermented ginseng were found to show anti—oxidative and
anti—atopic activities. Therefore, we already transferred these technologies to company for
the production of various dietary supplement products that may be used for the treatment

of aging and atopic disease.

- Vi -
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F =, Al 2HF-GANAM = AA@8F) R v (E3F)EFH Aabs TEAE & e 157HA
e HE Adsdlow, #F 4 43 16% EF At 52 34y o] 55 olv A4
=3¢ KCTColl 71¥3te] 7|8z E Fof ik

WEEAN L OVEENS AAY ¥ VERFHEA) Az Fol Aol PAHE BAES
BAgden, 2494 Fo wAR & Jn WEnaw 2 webd 24 AW $40
obEw] oA@Y % FARTAN} 2L

o WrgoAe] vAE FA #AAH g3 ¥AH; 1) Microorganism Screening from
Mare’s Milk with GB-glucosidase activity and Hydrolysis of Saponin of Korean Ginseng
2012\ st Ab213E6k3] ) 2) Biotransformation of ginsengs in Panax ginseng (Korean
Ginseng) by beta-glucosidase extracted from Lactobacillus plantarum CRNB-22 in
Korean Kimchi -2012% International Food Technology, 3) Fermentation characteristics
of Panax ginseng by Lactobacillus paraplantarum 17 -2013\d 33212 3E3513] 4)
Fermentation characteristics of Panax ginseng by Leuconostoc cetrium 38 - 2013 3k=r

Z4H2135813], 5) Fermentation characteristics of Panax ginseng by Enterococcus faecalis
CRNB-A3 -2013\ gt =4k2) 3551 3]

slEd 575 1) 4 HESS Ze A gEARE A ZdEE CRNB-22 o5 %
Az A 9 2U9AE 0 10-2010-0029649, 2) 1Ak wrEGS zhi= A

2 olE o] g3 Al¥YY A Wy 99

10-2011-0043206, %o st 2ket g &

of WES WFIGE Fidhs olEy oW e AR 4
[e]

83 WEAY 2 0B o83 WHIAMY FEEL FHbe olE WFAe o m: A
B8 £AAE, EY¥E 1 10-2013-0090695
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*

=1-Fal F 2715 1) Identification of S-glucosidase activity of Lactobacillus plantarum
CRNB-22 in Kimchi and its potential in conversion of ginsenoside Rb; from Panax
ginseng;, Journal of Agricultural and Food Chemistry 2) W& irsFo] <3t Aeis
Ginsenoside Rbl gHel W& F4ka 18] of&Ey oA &3 ; dgha] F-v|&5t3]#] o F

= [o]
a3,

ZlEold 174 : QA waes e 2 gEAA#HA ZWERE CRNB-22 [KCTC
11931BP] #5 % o]Z o] g3k Al¥xd AR (FUHST 0 10-2011-0043207), v 9® 5

(o,
=
)
iy
L
2

o
L

Helew A+ 30,000,000

AAE AT 1A



Ao ARE3F 7] A g AFE3E 7] 9= Rotary evaporator, separatory funnel(3000ml),
Round flask, 8438 %&3 AA7](KD-04AB-144-7), erlenmeyer flask, HPLC 1(Shimadzu
LC-6AD, Japan), HPLC 2(Agilent Technologies 1260 infinity), ELSD #Z7|(UV, Japan),
MPLC(Yamazen, YFLC-AI-580-10V, Japan), HPLC column(ACE 5-Ciz cloumn
(250x4.6mm)), syringe filter(0.22um, 0.45um) &< AF&3F9 Tt AleF2 methanol, n-butanol,
chloroform, ether, acetonitrile, acetic acid, water 52 A& 3132

m HeghA A9 Eey

H
F% 9 HPLC AZEYE AFAZE  AF T 2adh A4y, DS 80% deLz %
3 odEe FEES B2 dEA H JHER va4d B4 AAY & FxE REEE 3
5 FZdle] ZALEY BIES AL Axd 2AEY 20 mgs WES 1 mlol] =2 05 um
AHz o3k of g HPLC 48 93 A5z Agdh

B HPLCE ol &3k irtade) Ais #4%

HPLC #A+= Agilent Technologies 1260 infinity °©]lo®, A=®L ACE 5-Cis cloumn
(250x4.6mm)E AHE3SIS T o] s o = ARES A &= H,0, B vl CHsCNS AF&-31%
t}. &v]= gradient elution system© 2 0~35%(20% B), 35~85%(40%B), 85~105%(50%B),
105~135+(65% B), 135~145%(85% B), 145~155+-(100% B), 155~160+-(100% B), 160~163
(20% B), 163~1656+(20% B)o.= Zdsdr) A% E 40Tl 742 1.0m/mine] 1
o AZF7]= UV 205nm (Agilent Technologies 1260 infinity)S AFg3le] AFX U] A E-S




b 2 g
= ol go0] e AN D AANAE 1A
m o9 79 Qo] ygAYAR EaNE Eohe] o
o WA, UV lamp5-8 o] 8319) RUH dfof oA AR 2

0:::9
= ol
m 2
o
E
o
o}
[02]
B
o}
Z3
ﬂ
N
O
—
o0
g}
=
ey
gv)
s
ofo
o
2
12
o,
i
ity
[
i
=t
=)
Hﬂ

M
juit)
=
i
i
i)

B ¥ 83 Zo| Z+E AY AuEviEadyE o]fdlon ddEAR Hyx ¢ BRI
YAMAZEN-MPLC (medium pressure liquid chromatography)-$- ©]-&3le] E A A 4=3)

B A Aol = 5 ol A e Ay % 70-80%°le] @ WA x=Abe] == prep HPLC
(high pressure liquid chromatography)& ©|-&3}od ¢& 98 % o|49 dd=d= F¢A

A gt
AR 24 [HPLC
gl 2 W g s TS ATk wE Qb EA s A E U] AES B3] 9
3le] QoA Axd FHEES S0megS FHaE HPLCE WES Imo] =< & 050 m ZEE o
3 of RS HPLC #48 93 Alaz ALE39e. (18 8)
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@ Shimadzu LC-6AD{Japan) &4 =4
A3 HPLC A= Shimadzu LC-6AD(Japan) ¢]slo.™, ZH-E Bischoff Cis-ACE EPS
cloumn (4.6x250mm)& AH&3I9 &, ol 5oz A3t A &= CHCN:H:0=20:80, B &7
& CH3CN:IH20=80:20 ©| <. &vl+= gradient elution system2. = 05(0%B), 0~10%(5% B),
10~30-(15%B), 30~60+-(35%B), 60~70%(50% B), 70~953-(100% B), 95~140+(100% B),
140~142%-(0% B), 142~1508-(0%B)o.2 %4334 AMSEE 0Tl 52
/mine] 1 e.w, AE7]= UV 205nm (Shimadzu, Japan)E AF&3he] Alxde) AEE w4319

.

¥ 1. AAEUe AR BA %A - Shimadzu LC-6AD
EE Bischoff 120-5-C18 ace-EPS (250X4.6mm)
ks 1.2n0/mi
(Flow rate) <TG/ TN
EEE
(Detector) UV detector, 205nm

A; CHsCNH20= 20:80 B; CHsCN:H20 = 80:20
0% (0%B),0~10(5%B),10~ 30 (15%B),30 ~ 60+ (35%B),60 ~ 70+

£l (Solvent)
& ¥H{Solven (50%B),70 ~955-(1009%B),95 ~ 140%-(100%B),140 ~ 142%- (0%B), 142~ 1505
(0%B)
e 0%

@ Agilent Technologies 1260 infinity +4] Z71

Abg3 HPLC AR+ Agilent Technologies 1260 infinity ©]%low, AWL ACE 5-Cgs
cloumn (250x4.6mm)E AF&3t9&. ol & do= AFESE A &= H:0, B &7 CHiCNS A}
L4319 5. &vlE gradient elution system®Z 0~358(20% B), 35~85%-(40%B), 85~ 105%
(50%B), 105~135+(65% B), 135~145%(85% B), 145~155+-(100% B), 155~160(100% B),
160~163+(20% B), 163~165+(20% B)o.2 ZA3IA s, A/MEE 40TCToA2 752 1.0ml
/min®| 1™, HZF7]+= UV 206nm (Agilent Technologies 1260 infinity)E AF&3le] Al 9

¥ 2. AU AR B4 x7A -Agilent Technologies 1260 infinity

A9 ACE 5-Ci3 (250X4.6mm)
T .
(Flow rate) 1.0m¢/min
U = E
(Detector) UV detector, 205nm

A; H20, B; CHsCN
0~35%(20% B), 35~85#(40%B), 85~105+50%B), 105 ~13565% B),

£l (Solvent)
&t (Solven 135~1458(85% B), 145~155%(100% B), 155 ~160+<100% B), 160 ~163
£(20% B), 163~165%(20% B)
e 0%
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=
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SE *F 3 v
1 CRNB-A3 FEnterococcus faecalis
2 B9 FEnterococcus faecium
3 S16 FEnterococcus durans
4 SAS FEnterococcus faecium
5 SA4 FEnterococcus faecium
6 S18 FEnterococcus faecalis
7 17 Lactobacillus paraplantarum
8 CRNB-22 Lactobacillus plantarum
9 30 Lactobacillus plantarum
10 103 Lactobacillus buchineri
11 38 Leuconostos cerium
12 16 Leuconostos mesenteroides
13 419 Paenibacillus sp.
14 95 (MBT213) Paenibacillus sp.
15 123 Bacillus coagulans

7F. 358 ALY W3l - Entercoccus©l 9% W g &4t
(A3, B9, S16, SA4, SA5, S18)
Entercoccus i A2AF-IA A 2@ 75 A3, B9, S16, SA4, SA5, SI8G o= o8 &
3 Wy o] W3lE weks WA 5 A3, B9, S16, SA4, SAHY 93 @ AFE W Ginsenoside
Rd®} Rgle] ¥sE @zl on, A39] 2]3k Rblg Ulez wa d Fo ¥ss #asl9

A2AF-A ] A HEF AEL] AR £4e s 1Agez TLCE #3333 23 29 10014
S} o] & AF Aol AdES #FY = U=

kol
g
N
%
—
>
w
>
£
£
)
R
=
a
N
Y
P
M,
yo B



plate2 ¥4 Ay A5 =4 20 & 7 UdNoeH, compound K7F EA13He 213 5
AL A, U e wEFT S18, SA5 2 B9 2 A3 wFoAE 7Y W)
A=

a) b)

19 10. Ginsenoside Rd9] 23] W& TLC FH
a) Silicagel plate; b) Cis plate
TLC Zx=Z=>Silicagel <CHCl3:MeOH:H20 = 65:35:10>
Cis <MeOH:H0 = 511>

@ HPLCE o] &3t wio upE R AEWs)

a) b)
T e mm — ! e i
00 M ) : ~Rd 816 .. |77 Rd 518
" § L
i : o |
11 2
- Eﬁ i P §
Al b ol
c)
o —%‘»‘é’ﬁ% A el e,
5
1 S T
I i E ) i
idn 2 ha ;:“"" i i i i i !2 i i fom
o H a i - L]
L S kE £ 2 b Limi
gL e e I Y TR TR 118
g = TRSCT ASE TanaT SR THGR Tan AEN ANt Wt HAS Waar ety Ma TARET MERT

¥ 11. Gensinoside Rd9 ¥ %o w& HPLC 4
a) S-16 ¥R 3; b)S-18 HE A F; ¢) S-A4 Fa T, d) S-AL T T
1:Rd, 2: Rg3, 3:Compound K
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WEel upE Qe A= AatAbE e RS WEE $oln] flgte] AlEE HPLCE
e Imlel =9 5 050 m BHZ o33k ofog HPLC 48 A% AE=2 ARSI &,
] 2708 % 19 2702 48 3td oy TLC A9 w72 4 A3 47
FHAge 77 Fol Aol A ZAHE ginsenoside Rg38] A =ZE & F A+

W3slZ = F Jfe] o)A ginsenoside RA7F compound K2 A $HA] %)
, S163 SA4 #¥F7F vz hEHo = compound K& AAsa &S

)

TaE Ao AR WMEE 1249 TLC &4 2ot 2444 HPLCE3= Rd7F EastFol
o8l compound Ket+= &2 9] 534 7% WstE & F AN+

= o

1 i . Glc

Glc—GIc0” < ™ Rg3

Compound K

a8 12, @@l 293 Ginsenoside Rdel A Rg3 & Compound K= 9
3}otA FxwWs 34

B 9dY A¥d PTHA Ginsenoside Rgl®] &g y5o] 23 W3}
@O TLCE o] &3 Wi up2 Rgle] AEwst

A 2A] F- A 1 A I AZe) AR S Qe 1xde® TLCE F33 A3 9 13004
9} o] WEHF(S16, SA4)e] wel Rglrh ass] dRARe]l 49 B2 5+ AL

Hl a3l ginsenoside Rh1¥S & F Ao ol& & tv] AA s <l

= al
=
Cis plate® #4 A3 A4 &2 e & F AAS. &4, A Fibt e dEAF
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S18, SA5, B9 ¥ A3 itFolA= AL W37t §Ie.
(a) (b)

19 13. Ginsenoside Rgle] @5 3o w2 TLC 3 H

a) Silicagel plate; b) Cis plate

TLC Z=7=>Silicagel <CHCI3:MeOH:H:0 = 65:35:10>

Cis <MeOH:H-0 = 5:11>

@ HPLCE o] &3 W&o s Relo AEW3I

a) b)
Rglsle - ‘Rgl S18 .
i i 1
N 12 E RN -
I | ﬁ_ : 4 L
c) d)
B Rglsa4 + 17 | RglSA S
T fas » 1
P ¥ I
1 ; 5 S
T J | T T
g e | e e e e S = ==

13 14. Gensinoside Rgl2] o] wE HPLC #4
a) S16 W&+ 5; b)S18 W2+,
c) SA4 TR ;5 d) SAS L E AT
1: Rgl, 2: Ginsenoside Rhl
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o] wE Qe EAskE AAbE e AR W E dolry] §ste] AEE HPLCE
v e 1m£oﬂ =59 & 050 m ZEE e oA HPLC #4418 9% A 52 AME3Sol .
A 21 E 19 o= 48 gdon &4 A3 5 9 TFolA] ginsenoside Rgl
o] ginsenoside Rh1o.2 AZAZ S & 5 AL

S163 SA4 #F7F vud tfFo 2 ginsenoside Rh1(S/R)E AAHE S-S & = . (19
14)

wad Ao AR WEE 124 TLC &4 Z23tek 2244Q] HPLCZ = Rglo] WaIF

of 9]3)] ginsenoside Rhl1(R,S)olete= =49 384 3 WHgE 28 F A &.(a28 15)
Git--OJ - HO
OH 50 OH 20
1 _ 1
N _
: \ E
HO™ 5k ™ Glc HO™ ™
/\ O-Glc /\ 0-Glc
Rg1 Rh1

29Y 15, ¥R 23 Ginsenoside Rgloll 4] ginsenoside Rhl2 = 2]

3}3t4 st A

B 9 AX¥ 4 Ginsenoside Rb19] A3 W@ o] 293k w3}
@O HPLCE o] &3 wrFo] upE Rble] AW}
o] wE Qe EAskE AAbE e AR W E dolry] §ste] AEE HPLCE
W gHE 1ml ol i—?‘ﬂ 3 050 um ZEHZE o33k of S HPLC £48 Y3 Al82 AL839 2.
B4 A8 ¥ 29 xHow BAS Yoy EA Ay F e oA ginsenoside Rbl
o] ginsenoside Rg3, RghZ A 7S & F AR5
A3 7= vud gFEFoz (S, R)-ginsenoside Rg39t RghE A2 22 &4 4 A2
216)
a) b)
ahice A3-0 S ST B T A P
] s ‘ iRb1
o ; Rb1 i Rgd
2 ‘-| % Rg3
N '\ N
t : o Fiae ¢ Il M~
1| S AL I e O e k
L : i i ‘ - T - —

19 16. Gensinoside Rb12] A3
a) 0¥ ; b)14¥ v &
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A39] 9] WrEel 9F W3l retention time 728l Rbl-& AFE}A| WA #Fopx]aL
o] retention time 1033 105% 1203 M= =271 A0 A& B F YA, o] &
APEA S vals By R3¢t Rgbds & AR+ o= ¥ 17904 M= niep o] g
W3E AA ginsenoside’} THEO] A= ALY,

o o=
2N

Ginsenoside Rb, Rc, Rd ——
GlcGlc-O

Ginsenoside Rg3 Ginsenoside Rg5

1 17. w3 93 Ginsenoside Rblol A Rg3¢t Rghol 3}sta yxwizl A

B A3 fAbrol 93 A4S o] 83 wa g W3l
A3 A4S W E AS AAH 99 AFEY RblS Rg39 RghE AIA 7= #F9. o8 F
e bty AL B Ha A WelE Lol A gt

19 18. 14k o A3 59 wae wE TLC I
a) HaFAo AbY AR W3<Silica>; b) FaE T A7HE AEWI<Cis>;
Z1=>Silicagel <CHCl3:MeOH:H20 = 65:35:10>
Cis <MeOH:H:0 = 5:1>

-
c
@
BN
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] - = o T
TRl wE Qe EAdks IAAbEde] Al WEE olry] 9ste] AJRE HPLCE
HEg Imlell =< % 050 ym ZEZ o 3sk ool HPLC £4& 9% A5z ARSI+
B4 2718 % 29 x7o 1 A3 A3 TR EAA 96 =]

S
ginsenoside Rg47} A4 =], a9} fEo] 10379 1058 e 92, £ R & S8
9] ginsenoside Rg37} 242 A A A 1218 e ginsenoside Rgh7} A4 ES & F dA L.
e A3 v WEe oA vwd UHEHoZ ginsenoside Rg3, ginsenoside RghE A AHs)

See & T AAS(™ 19)

a) b)
VIO A, Wavelengih=203 nm (S& TUPGETUP 20130208 11-204811EF-1301 D) VINDT A, Wawelengh=201 nm (SETUFGETUR 2013-03-08 11-20480ED-1501.0;
o A3-0 o A3-7
] "k
e
S : 23
o 3
0 || I g i 24 “"ﬁ
|' =8 : sl i
0 88| dg8 | 2 :
| [ 3843 103 | - qe
I 885 | IR &
s, | | THE TR : 53 “’L | g2 13
0 v ‘*‘""‘-""“""'“‘ 4‘& ------- A M;f'p'_ﬁp.,.] ‘_J ‘ =93 E ‘ f E l'“l',u' 1 il | “ s
¥ "MLA_J.IF'M‘_M"‘ ¢ 3 'r“’“““'-"‘"'www-—-”\.ubf.
-4 SEmed 3 =
T ) T T T T n T T
2 &0 80 1] 100 120 m il L]
c)
WWDTA Wavslength=203 nm (SETUPSE TUP 2013-03-08 1-2430EC-1801.D)
Vo A3-14
4
bk Rb1
24 §
k] ‘ "
] g :o|3s
! & 3 gw
wd|| | | ﬁ 2, q
rigle
AW
03 v"ILJ'J-\;..«.J 1l A farl s
e AL |
53 vl
T T T T
k] & (-] 1] mi|

WhE e AZeo AE WEE HPLCAF}ZE F4Fo] A3 fAkd W&ol 93 ginsenoside Rgi,
(R)-ginsenoside Rg3, (S)-ginsenoside Rg3, ginsenoside Rgh &2 ¢] 3}3t7 +x W3lE 35

Ps o
T dAd 5.
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Ar!a_; .‘\r::_E ’_E
2003 15005 -
J283.427 o E A
2003 s 10003 e
wd ., 4 g, 2 >
E - 350,576 a 3 I‘* — Measured point: (25,656 I?F.}}?)
g 00 0 500 1000
Arnoayrting/ull Amcurting/yll
T ] r-Rg3 at e
200 AR
a0 ]
N
400 i_—--g'
23
L
1 il h‘|.=usu|ec point: (15,080, 56?39)
1bo 2ho
Amountng/ull
19 20. A%A 19 = —Ginsenoside Rbl, (S)-Rg3, (R)-Rg3, Rgb

b) 149 ¥E A3t

Emount Grp

BB
BB
EB

EE AlElA
)

slg AMEUL FEES 50mg 7]|FEoE Aghe o 4 Rblo]
052mgAEE A Ao

2y A
® o 0.3omgell Al 14Y W37 %13
SR e (S)-Rg39 A+ 7H HEA 0.026mg B =HTY 14
= 9] = 79 TEA 0.027Tmgel A 14¢
HaE vhAA F O 0.053mgel BAEHNES € ARE (I¥ 20, 21).

©,
u
T
fof
(dt
o
)
N
=
=
4n
<O
<o
[@))
o0
5
jtie]
o T
o
oZ:
_OL
2
jﬂ
=
jtje]
al
o
ol
o

AF¥4 Rbl-g Rg39 RgbzE ASA 7=
Entercoccus i 2 |9 s 39 Fabe] 93 W sitel W E oz 39S
o= SrellA HEE HAS A39 B9, S16, SA4, SAS, SI8F o] dth ol&9] 4k da A
A ol|a wEs EAshEA ol sl

>

3 WE 5 ot 7] fske] A2 AF- JM] of o3 WaEE vzl A
BE HPLCE WEE 1nto] =9 & 050 m ZEZ 343 oJols HPLC B4E 98 A a=
% e}

AP S, A 2 E 29 7 BAS slgon B Ay A3 FEEDFAA 95
o

-
-

i

:

EH-‘ﬂ 979 ginsenoside Rgd7F BB ES & 4 A3 19 vl &Eo] 103& 7 105219 =,
% R & S¥ 9] ginsenoside Rg37} 717y A WAl 1218 tlo| ginsenoside Rgh7l A ES &
A .

oA N

5t A3 ol HFo] oA mwE o E ginsenoside Rg3, ginsenoside RghE A AHa}
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o3 O O ol A= o]0 O
)3\13 = = T )\}]\9}]\13(1%]1 22)
a) b)
VIWD1A Wavelengh=203 nm (SETUPSETUP 2012-00-08 11-204311EF-1301.0) YWOT A Wavekeggth=203 nen [SETUPSETUP 2013-03-08 11-2048.10C-2101.0)
om S16-0| | » . 516-14
3 ZRb1
) e
]
¥ :
= i Rbl : & . g,
2 I 3 E i e &H "; ;5
| §§ 2 = = T Iy
. 50 3 p
“l i 5% | g qFs 03 | ] g
| 'ﬂ P 2A% ¢ my \ K HE - &| &
| b -‘J.i © =8 9 I3 sl 1 il Gaof @ ;
o WA L"._,\,\J\Mf“,wj*d :%z 3 E “‘L ] Iels a 3
' Al GAd O\ 8 o] Mol I
~— P
104 ‘ ——tnd 1] £
) 3 5 5 & & i z ) z

g 22, a3 Ao HPLC #4-S-16 73kt ¢ &

a) OO] HE =
g AlFo AE WEE HPLCAAZ 4bo] S-16 Ak 2E o Fﬁﬁﬂ ginsenoside Rg4,
(R)-ginsenoside Rg3, (S)-ginsenoside Rg3, ginsenoside Rgh & # 9] 3384 % wH3Z

O A
= T )\}\(}?}]\'ﬁ‘-

:U

m A3 FAREOl % A WREAY W
A3 §4H#e WE BHEe AR ©Y Axd Rbl1E Re3sh Rgbz A7 #79. o %
Ao WE HHE FA TREAS WE

ol siA 3198,

g J2d AE H3E doluy] §81] xﬂz Al F-3pA ol A 1k
Aol S o] &3 wrE A4S A|EE Wile] HPLCE WES 1mlo] =9 3 050 m ZEE o
S HPLC A4S 3t ANFEZ AL 9e. B4 =4 ¥ 24 ZHA0R

Y rlo
0,

I}k of of 8 212 4 8
o] O,
=i

=

2 A A3 o] 9%k elakel WrE B A4S retention time 79H Y peak’) PSS <&
(<]

a) b)
sl st ik, do it el WOT & W aveengie20d o [SETUPEETUP 2013701 1T-0-00 IFEGR01.0
i NSLA3-02 | | w1y NSL A3-7¢!
) o @
¥ 1 || -l |8
] \ ol || 32 3 .
1 b3 rd 5
- ; : | IS e
p bt o a
1 E1) . Jels ] l} ; 5[Ex $
I £ & | a AR 5
e | ; !{ : 8 ; §" ey | it ﬁ"’.; S%
i gl | &2 T dss 1M
| s~ S J P An_-mp-a——-!.df ' -I-'lu-»‘w_‘.',-'nl.a.. BT OS—". S— ol R O WO | | PP W U s I 8 . 15 il !
P 40 P . ¥ 120 = B 2 4 & @ 100 iF) e
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c)

WND! A, Wanelength=203 am SETUPSETUP 20130701 17-20-X01FD-0501 D}

i NSL A3-142
m
-8
0 X 3
§§2 #3
® 1 siid
| | r R
0 | 9 ]
| lﬂJ 8 : &
ol o IIII ;‘\.M 4 'AJJJM )
2 @ M A i@ Tl

19 23, a3 Ao HPLC BA-A3 #4449 <149 vy
a) 0€ a3 b)7¥€ Ha ik o149 Haz Ay

1:Rgl, 2:Re, 3:Rbl, 4:Rc, 5:Rb2, 6:Rd 7; unknown

(b)

a9 24, A4 X822 R UE TLC IH
a) Silicagel plate; b) Cis plate
TLC Z=Z1=>Silicagel <CHCl3:MeOH:H20 = 65:35:10>
Cis <MeOH:H0 = 511>
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@ HPLCE o] &3t JEwst
(a)
i 2 =AzY
1 E
i
|‘
|
f A ﬂ LAl I.
(b) (c)
Es16 " . 2518,
: 1
l : _'l I e ‘ ) 2 IE\
[.-!-I‘:;_ Sl e 1 i : "-1.--. TN —
(d) (e)
T ’ el vy
3| 5 u 1| 23
| j o] --I N ¥ |9 TT l.ll l 4.‘.

a3y 25 . A4 8289 wao oE HPLC 4

A E8oe xAXU; b) S16¥ = ; 3) S18 ¥a; 4) SA4 ¥&; SAST 3w
1:Rgl&Re, 2:Rbl, 3:Rb2, 4:Rc, 5:Rd, 6:Rhl, 7:Compound K

EAAY Oy 24 2 250X 9 o] BEHF 6F F 2E(S16, SA)l 9E|A B ETL
Ao, ol w#F= AfIHFE KCTCO 7|3l 9ar, E3 S 93195,
o] &L ginsenoside Rgl-S ginsenoside Rh12.# ®3} 2 RdE compound K= AEA 7=
F2 TLCoIA #FEw3t wlawstal HPLC 4% A3t 142 thell ¥=7h #opxal 2858t <]
a2zt A= Y HAS ole UMeule] I A ginsenoside Rglo] 285&te] =A<l
ginsenoside Rh12.2 AgdHA Loz B 4= JAL. T3 718 compound K7} &4 S

91591 2.
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SAZbel whE e W)
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te
1:011
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P
ofT
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o
ofN

B SN-6(5-16) W aodF
@ TLCE °] &3 4%

I 26004 eF o] TEIMNFEE L (SN-6)-5 304, 604, 1204, 1807 S5 ol <14te
Jpwsts AA4oR wagd wed TALoR o= AR Wt /by wol Washe
AE BARIA TEEANG W BAFS

Ay Aap a9 26049 Zol F5 Algko] 7l E}F/}/ﬂ ginsenoside Rbl, Rb2, Rd,

[}
Rgl 5ol A AEpA 3 ol dekad 2 Fakstadd 5 o 7 @4 sva & A
%= compound K ® Rgd & Rkleo] < AZHi= Z&-'}@of‘n stk FAE AddEe &

A~ O
T dAd 5.

(a) (b)

C18 <MeOH-H20 = 5-1>

(a) (b)
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@ HPLCE o|&3 T Algtol @ TR T Qi egoge] AEEY

a)
’ | 0 min
|6 '
23
4
b) c)
' 30 min | | _ | 60 min
1 - 1 6
e
' 214 2la]l 8 |
I‘ |:J |
| Ll |5 57 | 910 4
. ! 910 3 LU -
wt A .| I/ Tif 11 s
b~ o “:L’J.l.:.. _ I- i %
d) e)
4 ’ ‘ 120 min - - | ‘ 180 min -
| 3L T r——|19 "
4 [o 10 1 i
| | 9 [ |
15118 -9‘ 1 ' 14 }
| L f—A1 14 215 8 Ll
| (I 7 11 13| 1 1L 13
L L 12, LIV L 1

a9 28, HaTHEAAERTYY THEAZ UE 4 HPLC #4
a) 0% 55 b) 308 F5; ¢) 60 F5; d) 1208 F45; e) 180 55
1:Rgl1&Re, 2:Rbl, 3:Rh2, 4:Rc, 5:Rhl, 6:Rd, 7:Rg2, 9:Rg4, 10:ginsenoside F2, 11:Rg3(S,R),
12:Compound K, 13:Rkl, 14:Rgh

00
N

¢

1 280418k o] HPLC A3 WE X8 2 gl(SN6)E 120Tol A 3084 180& 7k A3k
W=k Ay o4k 2B 2vle] F AFEUWCl ginsenoside Rbl, Rb2, Rgl, Re 5°] 447k
of wldlsiA AH AlAE & F AAE WHHE FSAZbe uel Hto| W A4S

=13
=

K

oz AREAR) RK1, Rgb 18] 31 compound K7F A3 S7Hd = o o 3%l

oA S5 F THAZ 1202 telA ol F METL Ao o] RS & 5 SS9
Hel= 6, 7, 81 = 40-50 oA YErE AbxdEe] A2 RS & 4 oy
FTEH5AA Fol ARE Axde] H4T 107 o DL AT F AUS.

_26_



. w58 AA¥d W3t - Paenibacillus sp°l 213 @234 (419, 593F )

2) Ginsenoside Rb19] 419 @& ] 93t “13—5}
1) 9¢¥ A¥4d PDA Ginsenoside Rb19] @& o 23 W3}

2 abe] EAlekE AR E WY AEe WEE Yolry] f8te] AEE HPLCE
HEg Imloll =< % 050 m ZHE o33k ofdg HPLC +4& f13 ARE AESA &

24 2702 ¥ 29 2rom BAE 39S

B4 Axt 419 754 ginsenoside Rbl°] ginsenoside RAdZ ASA 7S & 4= QA A|7E
o] Aol we} ginsenoside Rde] o]l HobX|al & AS &+ AN+

A197FFo A T2 ginsenoside®] AL Holx €& Aoz HlwA AeAR o RVl A B
T aFYs & 5 AdT Azbel] we AR ke 149 @ EA] retention time 718t 9

ginsenoside Rble] X retention time S81%tH2] peak”’} H.¢9 2% ginsenoside Rd® A2k,
(9 29)

a) b)
o 419-3¢! S 419-79!
i Rd
REb1 l
Eb1
B

=T

c) d)

| | © o 419-102 419-14 ©l

19 29. Gensinoside Rb19] A3f ¥ 4199 Al 7be] w& wa HPLC ¥4
a) 3 days; b) 7 days; c) 10 days; d) 14 days
WEe AZe] AE WEE HPLCZIZ Rblo] f4kt 419 wEe| 93 ginsenoside RdZ

B <2 ALY Y Ginsenoside Rb19] W& w5 ¢l 270 23 w3
] A} ¥d PDA Ginsenoside Rb19] ¥ §L HF7F obd wraxd 9% W)
&3 Haxde wE Rble] AFEwst
F glo] WA wE <lite| txﬂﬁ}t ) A AFE W ginsenoside Rb19] A &9 W3E
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ool w 7] 93le] Rble wrFgle] wae] xpow wa A7l AF AHRE S0mgds FHI F

meoll =<l § 050 ym ZHE o33k of s HPLC B4 3 AlRE AR

E 702 48 39S 4 A3 HPLC dHole A} 71+t <]

u}iﬂ :LEHE Ao ZH ginsenoside Rbleo] = FX3taL Y& &5 AAS.(29
|

- =4
30) ol WE T glo] o 93k WMETL HA XUSS ¢ A=
upep A E 752 W3l ginsenoside Rb19] ginsenoside Rd= A%+ A A 5ol 9

e golx E £ 9% Wt obde & g SE

- i T - Rb1-7% “W__n,-.:.u Wawelengih=103 e (SETUFSE TUF 20 Ll Rb1'14OE|

Rb1
g Rbl

T T T T T T 5 T T T T T T
) 40 20 =0 10 129 i ] % [} 50 100 120

19 30. Gensinoside Rb19] Al5f s 419 Qlo] &ta Ao 2 Azto] & wa HPLC
4 - a) 7days; b) 14 days

UE 2

o

Zo] AE WIE HPLCAIZE Rblo] MEZE ++F 419 &0 98 ginsenoside Rd
B Ade.(18 3D

Glc-Gle~q

Glc?-Glc—0'

Rb1 Rd

298 31. 2ol 93 Ginsenoside RblolA Rd= 9] 3}st3a F+xwst A

B 419 3ol o3t =4to] g g4k W)

D @Y AL¥ Y ginsenoside Rbl12] W& A7 ginsenoside Rd W3} A]7]= 35 4199 9
S QA wg

O TLCE o]&3 42W3

419 7ol o3 a4 Atxd AR WIE dolry] §ste] 1§l 320049k o]
TLCe] s oz F4bs o] &3 419 ol &% Ta 4o AERstE T4 s



SETES

A Ayt g 320049 o] wE Ak uwlElA ginsenoside Rble] A=A Apg}A]at
ginsenoside Rd7} W& A7kl wtg} HAxpd oz S7lshes FAZ AAdES & 5 A

o
A A .

a) b)

1R 32,914 9] 419 W] WEd o TLC 3H
a) &5 Azt A RWF<Silica>; b) R ETA A 7Hd AR I<Cr>;
TLC Z7=>Silicagel <CHCl3:MeOH:H-0 = 65:35:10>
Cis <MeOH:H:0 = 5:1>

@ HPLCE ©| &3 3ol duc
AREM AR WshE obily] fske AIE S0mg= # & HPLC
= A F 050 m BER ot ofof& HPLC 48 91T AE= A3
L BN x2he ¥ 29 A0 BAL s9ow HPLC BA Ay 419 #3093 wEy
A8 715 YElY= ginsenoside Rblo] Ate}Alat 81&-thol v}ERL}= ginsenoside Rd7F &
b T}, o] WEE F3l9 Rblo] Rd= AFHAISES & & A&
upE} A 419 #F7F ¥ d g #o 2 ginsenoside RAE AAFS= 9SS

Q

a) b)
m_v«b’u Wl 00 me TEETUPEETUP S0TS H 0% 17 S 0B TFE BT B 41 9_0 % s Els] o -; 41 9_3 %

] -ERl:ﬂ

o g .

?‘7

Lt ] il

] 1) o ; ® 5 & ) ey B

a
L
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c) d)

- 419-7 2 : M9-142
. Rb1 Rb1 2
8 R E g R fa 3
'E-!‘_!-'.'-J‘IA'.II : II a- f'l\l']:.\n | | @ , ‘,
i s | T o G i i el FY || kel
a9 33, FEE4e HPLC #+41-419 i‘zr g
a) 0¢ I3 45 b) 3¢ Hasih o) 7€ 25 $4h d) 149 25 34

2aE e AR WEE 1249 TLC 4 Adet 2x-4< HPLCEA#= 4ke] 419 +
= wgof 93 ginsenoside Rblo] ginsenoside Rd &2 9] 38k F+x WH3E 28 5 S

1) Ginsenoside Rb19] A #A

Area ] 4 | Rbl at exp. RT: 71.749
1343792 o e
3UU: e VWDl A, Wavelength=203 nm
200 3 ,//” Correlation: 0.99742
] 1,,/" Residual Std. Dev.: 3.54365
106 g3 st Formula: y = mx + b
Ep il 400.676 N
I+~ m: 8.58042e-1
0 200 400 - Lt o25o0Tal
Amount[ng/ull o ST s
X: Amount
y: Area
2) Ginsenoside Rd 9] # A
Area 3 o + | Rd at exp. RT: 81.248
20000 3 - > | vWDl B, Wavelength=203 nm
E — B
15000 3 <% ol Correlation: 0.998856
10000 4 g~ Residual Std. Dev.: 498.71445
5000 1.%,,’_? Formula: y = mx + b
0 U’* e m: 24.83557
oo 567 03160
Amountng/ull T 20 U802
X: Amount
y: Rrea

19 34. Ginsenoside Rbl13 Rd9 A= 193

e F4be] A" BA4S AAS A a9 3MolN K e dfize we st ALk
o A 419750l Fake o] 83 R4S A FEE 100mge VIFo® 3FS W Rbl
o] 2.198mgeo] =AIsh WE A|Zte] @l Rbl& 2198mgol A 1.376mg 7HA €°lEi Rd+ 3

HE & T A

R
ol 0.153mg A= 14¢Y 0803 mgl = A A 3]

O]N
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dhgo] wE oak(e)o] &8 AAAIEUY AR WEE dolHy] 3le] ABE
HPLCE #&2 Imlol =91 & 050 mm BHZ o33 45 HPLC £4& 93 AJRZ AE
btk w4 27 % 29 2HoZ AL FAS
A19 57 vwA gigoe s 48 e I avt B o ® ginsenoside? H3ko] 98-S & F
QS (198 35)
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’”" T al 5 20 ‘_25:‘3
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willy B & 35 (435 8 s u'u Il « L“ i }
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S ¢ T Ada Azl Aol whe}l ginsenoside Rd9] o]l Folxal = AE & F o
O

EH
T AR AIZbel| wey HA} Frhee 1 Al 7T1H-He] ginsenoside Rbl

59t Fo A= thE ginsenosided AA-E Holx| & Aog wwz HMelrow RA7F A
- i ok 109 23
o] S1&he] =7} B o= ginsenoside RAE A3 vt & d2.(2d 36)

a) b)
- VWK Warkargih=103 s [SETUPSETOF 2T U7-16 TE5 3 10AATE 0|“ + T AW =S o FEETUPSETOF BTS00 TS U Oy
59-0&| | 59-3¢1
400 0]
o]
w00 3 g Rd
# Rb1 ] (Ll Rb1 &
=t i
Ll " g
I 1 - ' ‘ H
RIS OO i . o ksl g =
] . o 2 [ o 120 i 0 0 P @ e
c) d)
R TR T A S AN VW&, W avasengi 20T e [SETUPGE TP 0150776 185340 000601 1
59-72! 59-102!
50 | Rd mé
g
o]
] | sRd
1H| &
; Rb1 Bl ‘
b . i -l {' -
F ) g el :
i i Lok b et b | . £ 2
x 0 0 ) E 20 . ] ) 40 ) & 0 1

19 36. Gensinoside Rb19] A5 w5 599 A|zbe] o & Wy HPLC ¥4
a) 0 days; b) 3 days; c) 7 days; d) 10 days

v AZe AR HIE HPLCZ3= Rble] 59 @& 98 ginsenoside Rd= W3}
- Al 59 T 9A] @Y AFEW ginsenoside Rb1-S Rdz=4w W

4 a
Yar glow wE A7k 41980 109 ATz F o wE WuiE 33 5

o). w9l A W3 - Lactobacillus©l 23t @& 34-22(Lactobacillus Plantarum)

B 220 QA Had 4o Wy TAH(SN-5)9 AR W3}
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(a) (b)
Cig
C.K
£ u 1 )
: C.K
L
> =3
el 2 Compound £ 2 Compourd
AF g K At 5 K

1R 37. Q14 o] {4kt (22)] wEel wE TLC I
a) Silicagel plate; b) Cis plate
TLC Z=Z=>Silicagel <CHCl3:MeOH:H20 = 65:35:10>
Cis <MeOH:H,0 = 511>

A2A| F- A o A @A A4 F A2 KCTCOl 783193, 538 &93doH
Hl w2 @o] compound K& AW 22 @a T gajjr] 2as +a3sA(SN-5)9 TLC
W3lE A2slele. AN o R AFE3 silicagel 2 Fol C-182.2 FH 3 plated] A3 2
¥ compound K 7} AjZo] BAHE &9 & F d(2g 37).

. =

O>’

@ HPLCZ o]&3l A

i

¥ 3}

(a) (b)

200

200 4 4

100 2

18 38, Q1AF Mylo] FA(22)0] W@ wE HPLC 4
QA B ZAL¥W; b) wEAMN FAIEY

1:Rgl & Re, 2:Rbl, 3:Rb2, 4:Rd, 5: Compound K
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@ HPLCE o|&3F S52]3te] wp& Wa gate] iR

600 ]

a0 4

0]
3 4 7 8
1 5
o]
m

b) c)

00
600

400 J

1P 40. SN-52] TS A 7o wE 14 HPLC #4]
a) 308 S35 b) 60% 53555 ¢) 0% S

1:Rgl & Re, 2:Rf, 3:Rbl, 4:Rb2, 5Rd, 6:Rg3(S,R), 7:Rk1& Rgb, 8: Compound K

a9 400049} 2ol HPLC A3} 23 e4HS
A3} ginsenoside Rbl, Rb2, Rd, Rgl, Re &©
N, W= S5 A kol ) ]ﬁﬂﬂ Ho w2 AAle Al 9= AFEdQl Rg3, Rkl % Rgb
7 AR S7tE S & A 53] 907 Fxshd olgdk wigyl A9 ol FoHE & & gl
A, olWell = 6, 7, 8H 2 50-70FdolA Uy a9 s s AAEU S0 A Eo
=

ARH TH5AA T % AP0l A3 107] ol AAdES AT F A+
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-5)& 120Cell A 302olA 0+7HA T
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FoAzl vdAEA A8 AREe & 5
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stE Sobuy] 91ske] A2A - 3A o A
¢l % 050 m ZHE AHg oARE
#® 29 xHow F4e sslow £4
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a) b)

| Hom, ] NSL22_0% n VWD A, Waveeng=203 i [SETUPISETUP 2012:7- .0y NSL22—?%
- 400
5 ()
1% \ 0 i 7 6
g 2
- 1 & §45
1w 2 3.8 n ‘ s o
[t *.’ . | | H1 3
=) E a 7 5; F @ i
I dllgle ® s "1l E
! | &G L bl g
SURNN || S i |1 1150 | { PO LA LB
2 10 P ) 1 1 [} o] ] ] & 10 af
c)
=200 v (SETUPSETUR & 2020 FG-0801 0
Gm - NSL22-142!
i 7|8
- g2 3
| 22
i | 1% -4.5
0 , ' o :i
il g 47|
wd || 4 5 g
' s [l g it LF
" Bt At radiilatl o
o ol ] & F % 2 3

19 41, mging] HPLC #A-22 3t @&
a) Ool H]—_g_ :o: b) 701 H]—E:QL)\]—, C) 1401 H]—_g_:é;)\]—
1:Rgl, 2:Re, 3:Rbl, 4:Rc, 5:Rb2, 6:Rd 7; unknown

B 103 3o 93 w3 Ao Wal- 103(Lactobacillus buchineri)
A 2a

o] Ao WisE dolry] st A2 F-HA o A

=2 & 050 m FEE AHs ofdg

. 2 ¥ 29 xHor BAHE dHon B4

WEel ol 103w WE FablAE 149e] FHASWE 9629

ginsenoside Rg4, 104812 = 3121899 Rgh7b AAEES & F 9S.
(198 42)

H
it
e
c
:U
el
w
H
A
—

a) b)

T e N TS T ST T . - TNDT X, Wassa =201 o (SETOPEETUP STS07-15 1S STa0TTF ST O] 1
- 103-02 | | - 103-72!
irs |

i
x 4
. =i
5 o RE
X 1 &2 3 il V= 3
1 = 5 - B8 3
. ‘ar | It t T TES : |l ; | 57
g " mwh | " i 204 58 g 2
. e SN LT . \ 'I g% ¥ {[= 25 . M
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24 i | A ™ | Al A s
- £ ) B 0 2 | F 0 0 % bo r =
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c)
. w;'-..\_a- R B BETUPOETF T W oo 103-14¢ |

a3y 42. “‘E%’ﬁ’gl HPLC #4-103 o 9=
a) Oo] ng_ :o: b) 701 H]—_g_:o:)]\:!—, C) 1401 H]—E:Q;)\]—
1:Rgl, 2:Re, 3:Rf, 4:Rbl, 5:Rc, 6:Rb2, 7:Rd, 8Rg4 9:Rg3(S,R), 10:Rgb

B 103 ol 93 Q49 %33?,:’1‘%9] W 3} - 103(Lactobacillus buchineri)
O HPLCE o] g3 wgo upE Wi s () A3

g o upE <lite] &4 3= OL@M}EH_-CA o] WslE doln ] §3le] A2A F-3HA ol A
GAWSe ME s A AREE HPLCE WES Imlol]l =< 3 050 m ZEHE o343 o He
HPLC #48 93 Ag=z AMEEAS. B4 248 #F 269 xHdoz 48 3o &4
A Qo] 4197Fl e WwrE et o] 103772 wE A A mud gEow 4 AAE

E 9 Sl 84 el s Fsks ek rxRE ] fleiA dA e ol e (ZLE 43)

a) b)
VWDTAW g SETUPSETUP 2013-08-D4 17-56-331CHR01.D) VWD A, Wawelenghe203 nm (SETUFSE TUP 2013-08-04 17-58-33110G-1801 D)
- o| AkQl - | 103-7
= B IX
200 800.
&
500. 1 500-
§ v
b £ & @ 48
| * “
004 g = 300- -
L 8 .
« B ) &
200 & @ 200. I &
g | . 98k
al 1812 g | I 8 og= 2
][l § g 3 882 w0 ‘ $ .l g °
| il l i W I s 3 k|t
| = 3 $
ol N _.ll_,;\_\ﬁ ey -J; e | - u.‘w,_ M I|‘ P Y TP 08 W .)LAkftg R
5 & % ) P & & L 1o o
c)
VWD A Wavslengh=203 nm [SETUPSETUP 2013-0-04 17-56-33110H-17010)
= = 103-14
[ 3
-
=) o
s
Tl
=] |l :
‘ ! g 3 . ]
l gl
00 | | " § Jp
® #
| MLJ [ A, i\ | ’l &
o] e ALt M hiARL k. | T
2 ) P P b0 )

AH()e HPLC #41-103 w5 =&
4h b)) 7E TR FAS o) 14 TR ETA
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Ahe] W 3l-123(Bacillus coagulans)
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HPLC #4& 913 82 AHgslgle. 24 270e ¥ 29 2702 B4g dglon #4
At A9t e] a9 o] 1233F WHE Aol v digo = g4Ee] I Ayl e
gE ¢ UdRE.(2F 45)
a) b)
r-a-v--” o e - A a OI_|A:|_OE‘ Newm. ] o B h i T 123_7
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% 00
g 200 ,.i
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-38(Leuconostos cetrium), 46(Leuconostos mesenteroides)
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a)

b)

38-0 = 987
an] 203
204 20
15 ‘%g . g 15 " ;—w g
A [ PR . |/ A -
x f e § qre P 1 9 Rz : S‘;} c 2
| "H a i B 5 s kt ’v 1 88 “" E REES g 1
o x ML & s Al Weudl,, i et LR E
3 Wk«uwim‘v‘a,ﬁwﬂkd-h__,_ J\_A_ql‘(\“ ['U\“..J | |L'_ \—J»u__j‘r’J“._,,_ﬁA;J" (RN || Y WA 'U\—“,,.’ LW e v&Aux_.-\."JyEml ‘»J-‘L AN&# N
% n P e = AERET s 5 A P % P 0 B -
c)
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= . .
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wh, W3 34 5L R A 1AL o]
(1)Rd 9l ZF &3
I 50Me 419 WEF A tiEF A= RAS) ol HE A,
EAEel o vk o g WA kgl ZH-H Rd oF=4 10go| s AA .
o] 9] HPLC el 205nmi4o A 18569 7bo] 98% o|ie ¢£5& K9l
70% MeOH 4
2X 3 BuOH -
AP B 22|
S22AXZMEES: E-10:2:0.2
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& FZ5 9 two-dimensional normal phase TLC #4]

@ Solvent system Il :
BuOH:EA:H,0=4:1:5

® Solvent system1 :
Chloroform:MeQH:H,0

= 65:35:10 l

Rd,Re

19 52, Wi 349 two-dimensional normal phase TLC Rd £4

(2)Rg3dlF &¢
e 153 (S)-Rg3 2 (R)-Rg39] oj#F &g =2x9)
FaEel e U

o F WESA 100g0EHE (S)- Rg3 125mg, (R)-Rg3 268mg& 77}
AA 233

.
o]¢] HPLC #El-& 205nmitael Al 18 57, 583} 7to] 95% o] Aol <

=
SEE HQ.

70% MeOH

APFIE EE Zel
22IZMES: E=10:20.2 |
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cigzd —E—EI 4
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MPLC RPZE Zel
gradlent

FR321 FR322

222 /H2H
s-Rg3 (125 mg)

r-Rg3 (268 mg)

€ Rg3 (S)-form, (R)-form® &4

M
AL}
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gEgy zuzy S,
Two-Dimensional Normal phase TLC R

NS . Rgl, Rg2

------ Re

rrrrrrrrrrrrrrrrrr Rd

Re

Rb1, Rb2
Ro?

® Solvent system1 :
Chloroform:MeOH:H,0 l
= 65:35:10

. ess@ s
T2 -
RJ2Ro1 Rd Rb2 Rbl Ro?

REl Re Re

238 54, WE $ A9 two-dimensional normal phase TLC Rg3 & Rgb £4

2 FEE 420gs

separatory funnels ©]&3te] % ¥ 2¥)H diethylether® B]=4 E2S A AL A & =

S & 39 n-butanol 158 EA Po] FALEUS 4 FF3le] Y72 FE2S AA
o

sto] WEF504 AT W 825g5

X3 BuOH 70% MeOH

P EE el
SEREXFME=S: S =10:2:0.2

FR-1 FR-2 FR3 FR4 FR5
Cig2Zd Eel
HEs: 2= 31
FR *2“ 1 FR- 2*2

MPLC RPEE Z2|
gradient

FR-2-4



FTEQlatel  EAskE AMEdE EEshs. F, LERld 2AEd 825g&
CHCl3:MeOH:H:0-65:35:102] 3} & H-& 28wz A 71A& o] &3te] 579 oz vr
AtHFrac 1-5). A 571 £8ES& MPLCUISC column)E o] &3to] MeOH:H:0=1:12%-E
MeOH:H:0=5:17+4] 548 AR w5 7tHA F8E A X3 Frac 1225H 1-1, 1-2, 1-3,
1-49} 2& 2718 ¥88 Frac 2258 2-1, 2-29 2 27)9] #38& Frac 30 23H 3-13¢
of 2oz 747t p9lS. o] AS tA Prep. HPLCE o] §319] CHsCN-H.02 Z73lel| &
g]3le] # <% Rkl1=165mg, Rg5=203mg, compound K =106mge 77 £2319 2.

B gygoniy dFed dAxAol = 4 ¥ X3 7HNMR,HOPLC)

By Alxde PxE O 'H-NMR, “C-NMRMA00Mz NMR  spectrometer,  Jeol,
Akishima, Japan), PE-SCIEX LC/MS/MS mass spectrometer(API 2000, Japan), DIP-370
polarimeter(Jasco, Tokyo, Japan), and Nicolet 380 FT-IR spectrometer(Thermo, Madiso,
USA) & o|&3te] 7]&9] =i Bid doly ¥ ZE:FH vuiAste] Alxde %

= 1-3)
5 2As A+

7HRd

Amorphous powder, C36Hs0s, mp: 202.2-2025C, [alp: +26.9 °© (MeOH, c= 0.5%, 20C); IR
Vmax (KBrem™'): 3390, 2928, 1650,1385, 1022

MS(m/z) 643 (M+Na)'H-NMR (400 MHz, CsDsN, ppm) & 0.86(3H, s, H-30), 1.02(1H, m,
H-1a), 1.05(1H, s, H-19), 1.13 (1H, t, J =10.2Hz, H-15b), 1.29 (1H, m, H-16b), 1.23 (1H, s,
H-18), 1.38 (3H, s, H-21), 1.43(1H, d, J=10.2Hz, H-5), 154 (1H, m, H-11b), 1.58(3H, s,
H-9), 160(3H, s),3.23 (1H, dd, j= 11.76, 4.37 Hz, H-3), 3.89 (3H, H-12, 5',5"), 4.83 (1H, d,
J= 1753 Hz, H-1), 486 (1H, br. s, H-21), 513 (1H, br. s, H-21), 5.23(1H, br.t, J= 6.68 Hz,
H-24), 533 (1H, d, J= 7.71 Hz, H-1"), 3.23 (1H, dd, j= 11.76, 4.37 Hz, H-3), 3.89 (3H,
H-12, 5'5"), 483 (1H, d, J= 753 Hz, H-1), 486 (1H, br. s, H-21), 5.13 (1H, br. s, H-21),
5.23(1H, br.t, J= 6.68 Hz, H-24), 533 (1H, d, J= 7.71 Hz, H-1").

BC-NMR (150 MHz, DMSO, ppm) § 1585, 16.35, 1650, 1698, 17.06, 1807, 18.18, 25.74,
26.75, 27.08, 28.11, 30.77, 32.60, 32.67, 33.89, 35.36, 39.30, 39.72, 37.03, 40.21, 48.23, 50.86,
06.08, 61.32, 61.50, 63.25, 70.32, 70.46, 7147, 75.74, 76.56, 76.86, 76.98, 77.31, 81.79, 88.63,
104.11,104.34, 123.84, 125.17, 130.83
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mAL ]
250
200 =
@
150 |
100 |
50
| =
] |;N
" “
1 -
(]S T | e - - B
T T T L)
(v 20 A0 &0 an
Signal 1 WDl A, Wavelsngth=Z03 nm
Peak RetTime Type Width Lrea Height Lrea
£ min] [min] [mAU*s mAl] 3
_______________ | ————— | ———— | —————— | —————
1 81.200 B 2119 2391.47412 174.43776 98.4817
2 83.293 EB 183 36.96933 3.11645 L.51B3

19 56. Rd ¢ HPLC 4 9 &x97}

})Ginsenoside Rg3

@ (20S)-Ginsenoside Rgs

Amorphous solid. CisH7013 ;5 [alp @ +8.5° (MeOH, ¢=1.0%, 20C), MS(m/z) 807.6 (M+Na)’
"H-NMR (400 MHz, CsDsN, ppm) & 0.68 (1H, br. d, J =11.2Hz, H-5), 0.80 (3H, s, Me-19),
0.95 (3H, s, Me-30), 0.96 (3H, s, Me-18), 1.09 (3H, s, Me-29), 1.28 (3H, s, Me-28), 1.40
(1H, m, H-9), 142 (3H, s, Me-21), 1.62 (3H, s, Me-27), 1.65 (3H, s, Me-26), 2.01(1H, m,
H-13), 2.35 (1H, m, H-17), 3.26 (1H, dd, J =4.3, 11.5 Hz, H-3), 3.89(1H, m, H-5 "), 3.90
(1H, m, H-12), 3.910H, m, H-5 7)), 411 (IH, m, H-2 ), 411 (H, t, J =75 Hz, H-4");
419 (1H, m, H-3 "), 422 (1H, m, H-2 "), 428 (1H, m, H-3 "), 4.30 (1H, m, H-4 "), 4.33
(1H, m, Hy-6 "), 443 (dd, J =37, 11.5Hz, Hy,~6 "), 4.47 (dd, J =2.9, 11.5 Hz, H.-6 "), 4.53
(1H, dd, J =26, 11.8Hz, H,-6 "), 490 (1H, d, J =73 Hz, H-1), 531(1H, t, J =72Hz ,
H-24), 534 (1H, d, J =75 Hz, H-1 )

BC-NMR (100 MHz, CsDsN, ppm) & 15.9. 164, 16.7, 17.1, 17.8, 185, 23.1, 259, 26.8, 26.9,
282, 31.4, 32.1, 3b.2, 359, 37.0, 39.2, 39.8, 40.0, 486, 504, 51.8, 54.9, 564, 62.8, 62.9, 711,
717, 731, 77.2, 780, 78.2, 784, 83.4, 89.0, 105.2, 106.1, 126.4, 130.8
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VWD1 A, Wavelength=203 nm (SETUP\SETUP 2012-12-24 15-31-06\1EG-1601.D)
mAU ]
175
5
150 + g
Q
1254
100+
75
50—
254 o~
S
IJ 3
| S
D*J\L‘ . b _._,_Mﬂ.!r:'7 —— o~
0 2‘0 4‘D GIIJ BID 1 [‘)U 1 iﬂ mir|
Signal 1: VWDl A, Wavelength=203 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU]
s | et e K |t s [ = [ I
1 103.037 VB 0.2328 2134.34546 142.41470 95.%414
2 104.472 BB 0.2304 90.28957 6.07605 4_0586

19 57. (S)-Rg3 ¢ HPLC ¥4 2 4+=x9g7}

@ (20R)-Ginsenoside Rgs

Amorphous solid. (CxH701s, 784.5), MS(m/z) 807.6 (M+Na)’

"H-NMR (400 MlIlz, CsDsN, ppm) § 0.69 (1H, br. d, J =11.2Hz, H-5), 0.82 (3H, s, H-19),
1.02 (3H, s, H-18), 1.11 (3H, s, H-29), 1.30 (3H, s, H-28), 1.40 (3H, s, H-21), 1.41 (1H, m,
H-9), 1.66 (3H, s, H-27), 1.70 (3H, s, H-26), 2.01 (1H, m, H-13), 240 (1H, dd, J =6.9,
10.2Hz, H-17), 3.29 (1H, dd, J =42, 11.6Hz, H-3), 3.89 (1H, m, H-5), 3.91(1H, m, H-12),
393 (1H, m, H-5), 412 (H, t, J =75, H-2), 414 (H, t, J =75Hz, H-4), 420 (1H, m,
H-3), 422 (1H, m, H-2), 428 (1H, m, H-3), 431(1H, m, H-4); 4.33 (1H, m, Hy-6), 4.45
(1H, dd, J =4.2, 11.6Hz, Hy-6), 449 (1H, dd, J =3.3, 11.6Hz, H.-6), 455 (1H, dd, J =25,
11.6Hz, H,-6), 492 (1H, d, J =75Hz, H-1), 523 (1H, t, J =7.2Hz, H-24), 537 (1H, d, J
=7.7Hz, H-1)

BC-NMR (100 MHz, CsDsN, ppm) § 15.9. 164, 167, 174, 17.8, 185, 22.7, 22.8, 259, 267,
26.8, 28.2, 315, 32.2, 35.2, 37.0, 39.2, 39.8, 40.1, 43.3, 49.3, 50.4, 50.7, 51.8, 56.4, 62.7, 62.9,
719, 71.7, 73.1, 77.2, 78.0, 78.2, 78.3, 784, 83.4, 89.0, 105.2, 106.1, 126.1, 130.9
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VWD1 A, Wavelength=203 nm (SETUP\SETUP 2012-12-24 15-31-06\1EE-1401.D)

&0

104.386

60

40

20

Al ‘

| B - ST < ¥ G
; ‘ T ; ‘ T
20 40 60 80 100 120 min

Signal 1: VWDl A, Wavelength=203 nm

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAT]
el e ke e |ssmsme=nrs e e p |
1 102.834 BB 2364 42 .51196

t}) Ginsenoside Rgs

Amorphous solid. (CeH7O1s, 766.49); m.p; 188-192.C, [alp: +4.70 (c=1.2, MeOH),

IR Vmax (KBr, cm®): 3460, 3124, 2985, 1646 cm '.; MS(m/z) 789 (M+Na)~

"H-NMR (400 MHz, CsDsN, ppm) & 0.81 (3H, s, H-29), 095 (3H, s, H-30), 1.01 (3H, s,
H-19), 1.09 (3H, s, H-18), 1.27 (3H, s, H-28), 1.58 (3H, s, H-27), 1.62 (3H, s, H-26), 1.81
(3H, s, H-21), 2.77 (2H, dd, J =7.0, 6.9 Hz, H-23), 3.26 (1H, dd, J = 4.0, 11.6 Hz, H-3),
3.90 (1H, br. s, H-12), 4.10 (IH, dd-like, H-2.), 4.21 (IH, dd-like, H-2.), 490 (1H, d, J =74
Hz, H-1.), 521 (1H, t, J =69 Hz, H-24), 533(H, t, J =76 Hz, H-1), 549 (H, t, J =7.0
Hz, H-22)

BC-NMR (100 MHz, CsDsN, ppm) & 13.07, 1572, 16.35, 16.49, 1692, 17.66, 18.33, 25.60,
26.64, 2735, 28.00, 28.73, 32.10, 35.24, 32.54, 39.60, 36.91, 39.17, 40.14, 50.33, 50.66, 50.80,
0091, 56.29, 62.58, 62.73, 71.50, 71.53, 72.49, 77.00, 7782, 77.98, 7813, 78.21, 83.31, 88.182,
105.00, 10591, 123.21, 123.54, 131.16, 140.06

B e A Y A A Ao =4 R Y R A E 9

7} Ginsenoside Rkl

Amorphous powder, CxeH7nOwr, mp: 178-1817TC, [alp: +11.0 ° (MeOH, c= 0.296, 20TC); IR
Vmax (KBr,cmfl)I 3400, 2944, 1655, 1457, 1389, 1078.

MS(m/z) 789 (M+Na)’

"H-NMR (400 MHz, CsDsN, ppm) 6 062 (1H, d, J= 11.47 Hz, H-5), 0.72 (3H, s, Me-19),
0.91 (3H, s, Me-30), 1.95 (3H, s, Me-18), 1.02 (3H, s, Me-29), 1.31 (3H, s, Me-28), 1.49
(3H, s, Me-27), 161(3H, s, Me-26), 2.77 (1H, m, H-17), 3.23 (1H, dd, J= 11.76, 4.37 Hz,
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H-3), 389 (3H, H-12, 5'5"), 483 (1H, d, J= 753 Hz, H-1), 486 (1H, br. s, H-21), 5.13
(IH, br. s, H-21), 5.23(1H, br.t, J= 6.68 Hz, H-24), 533 (1H, d, J= 7.71 Hz, H-1").
“C-NMR (100 MHz, CsDsN, ppm) & 15.80, 1645, 1658, 16.98, 17.74, 1845, 25.74, 26.75,
27.08, 28.11, 30.77, 32.60, 32.67, 33.89, 35.36, 39.30, 39.72, 37.03, 40.21, 48.23, 50.86, 51.21,
9249, 36.43, 62.76, 62.87, 71.65, 71.72, 7247, 77.08, 77.96, 78.06, 78.19, 78.34, 83.45, 88.95,
105.09, 106.01, 108.15, 125.33, 131.21, 155.55

1}) Compound K:

amorphous powder, CssleOs, mp 162-164TC; [alp = +43.1 (c= 0.248, MeOH), MS(m/z) =
645 (M+Na)’,

"H-NMR (400 MHz, CsDsN, ppm) & 522 (1H, t, J =7.1Hz, H-24), 517 (1H, d, J- 7.8Hz,
H-31), 3.93 (1H, ddd-like, H-12-OH), 3.4 (1H, dd, J= 10.5, 5.1Hz, H-3-OH), 1.62 (3H, s,
H-21), 1.57 (6H, s, H-26, 27), 1.22 (3H, s, H-28), 1.03 (3H, s, H-29), 097 (3H, s, H-30),
0.93 (3H, s, H-18), 0.87 (3H, s, H-19), 0.79 (1H, d, J= 11.0Hz, H-5);

BC-NMR (100 MHz, CsDsN, ppm) & 16.7, 17.1, 18.1, 185, 19.5, 23.0, 23.9, 264, 27.3, 289,
29.3, 31.4, 31.6, 357, 36.7, 379, 39.9, 40.1, 40.6, 50.0, 50.8, 51.9, 52.0, 56.8 ,63.3, 70.5, 72.0,
75.4, 78.3, 78.6, 79.6, 83.5, 98.4, 125.9, 130.8

}) (20R)-Ginsenoside Rh;

amorphous powder, CssHeQOs, mp : 155-1577C, [alp : +26.9° (MeOH, c=0.5%, 20C), IR
Vmax (KBr, cm™) @ 3390, 2928, 1650, 1385, 1022. MS(m/z) 643 (M+Na)’

"H-NMR (400 MMz, CsDsN, ppm) & 0.86 (3I, s, -30), 1.020H, m, H-la), 1.05(1H, s,
H-19), 1.13(1H, t, J =10.2 Hz, H-15b), 1.29(1H, m, H-16b), 1.23(1H, s, H-18), 1.38 (3H, s,
H-21), 1.43(1H, d, J =102 Hz, H-5), 1.64(1H, m, H-11b), 1.58(3H, s, H-9), 1.60 (3H, s),
1.63 (3H, s, H-27), 1.64 (1H, m, H-15a), 1.67 (1H, m, H-22b), 1.69 (3H, s, H-27) 1.70(1H,
m, H-1b), 1.72 (1H, m, H-22,), 1.81(1H, m, H-2b), 1.92 (1H, m, H-16a), 1.93(1H, br d, J
=115, H-2a) 1.94(1H, s, H-7a), 2.01(1H, t, J =10.4 Hz, H-13), 2.06(3H, s, H-28), 2.15 (1H,
dd, J =5.1, 11.5 Hz, H-1la), 2.33(1H, m, H-17), 242 (1H, dd, J =6.6, 12.6 Hz, H-23b), 2.49
(1H, m, H-23.), 253(1H, dd, J =25, 129 Hz, H-7b), 352 (1H, br d, J =9.3 Hz, H-3),
391(1H, dd, J =5.2, 11.5 Hz, H-12), 3.95(1H, s, H-5 "), 4.08 (1H, d, J =8.0 Hz, H-2 "), 4.20
(1H, t, J =9.1 Hz, H-4 "), 4.25((1H, t, J =85 Hz, H-3 "), 4.35(1H, dd, J =4.8, 11.5 Hz, H-
6" y), 444 (1H, t, J =10.7 Hz, H-6), 452 (1H, br d, J =115 Hz, H-6 " .), 5.03(1H, d, J =75
Hz, H-1 "), 530(1H, t, J =6.9 Hz, H-24)

BC-NMR (100 MHz, CsDsN, ppm) & 165, 17.2, 175, 17.8, 17.8, 22.7, 22.8, 259, 26.7, 280,
31.4, 31.8, 32.3, 395, 39.8, 404, 41.2, 43.3, 45.3, 49.0, 50.7, 50.3, 51.4, 61.5, 63.2, 71.0, 719,
73.1, 755, 782, 78.7, 79.7, 80.1, 106.1, 126.1, 130.9
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VWD1 A, Wavelength=203 nm (SETUPASETUP 2013-07-17 16-28-30\1EA-0301.D)
Norm. "]

2500 —

72.347

2000 —
1500 4
1000+

500 —

Signal 1: VWDl A, Wavelength=Z203 nm

Peak RetTime Sig Type Lrea Height Erea
i [min] [mBU*s] [mAaU] %
B e e | == TR | SRR firmr
1 72.347 1 BV 5.90065=4 2280.73755 100.0000

2}) (20S)-Ginsenoside Rh;

amorphous powder, CsHeQOs, mp : 155-1577C, [alp @ -26.8° (MeOH, ¢=0.5%, 20C), IR
Vmax (KBr, em™) @ 3390, 2928, 1650, 1385, 1022. MS(m/z) 643 (M+Na)'H 2 “C-NMR
ol & R oA} w3

VWD1 A, Wavelength=203 nm (SETUP\SETUP 2013-07-17 16-29-37\1EC-0501.D)

Norm. ]

2500+

2000 +

74.401

1500
1000

5004

b —_— p—— e e
o T T T T T T T

0 20 40 60 80 100 120 140 fuilli |

Signal 1: VWDl A, Wavelength=203 nom
Peak RetTime Sig Type Areg Height Area
# [min] [MAU*3] [mAU] %

1 74.401 1 BB 4.15720e4 1783.66150 100.0000

13 60. Rhl ¢ HPLC ¥4 2 =%}
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3. @2 Wxyd TgA HA

Wl Z3) @l Polycyclic aromatic hydrocarbons (PAHs) 0.2 s&E/o|v AEH A9 =944
Aol o A7l= @74 29 =224 =4 o dF2JARCIA TeEd 5 1 2 3457
Har e @A sedetel = Y B, ST 7l 5 A8 Al et 2 ppb o]3k=
ZEe Askel BeYfska Sl BHEA 2R ¥ dXYE T8 doiAs TaT sl tE v
T AsA A @2 AAYD 2By H Akl IdE A Alxdale] §HFo] VEA o
Jor HAEsel AR A olgprk Hal lof ofel il Yy HA| 5] uwhE Wy
FEUY Sl e AR d8d AR AtRH R

wEbe 2 Aol BERA " LR S5 skl AR aA] Tl 93 FEUEE
ol gate] Hl U RS

Alefo 2= Wz (Sigma Chem., U.S.A), N,N-Dimethylformamide(¢]d DMF=Z ¢F&,
Samchen, Korea), AU EFE 10785, FF AU ES, HPLCE oA EYEH I 34 F
TE AFEE9 S, 7|7l Z+ Machenical Stirrer(MS-280, Korea), 7 &= ](Laborata 410,
Heidolph, Germany), 94152 7](Micro 12, Hanil Sci. Inc., Korea) HPLC(Waters millenium
system)E, Column< AtlantisTMd C\3(4.6x250mm, 5um, Waters, U.S.A.)-S Detectere=

Fluorescence DetectorZ A&l &] A}&39) <.

#4717 =7

AF&%k HPLCE Waters alliance systems A8 313, of7] 3 294nm, ¥3F I3
A04nm, Z¥ 255 30T, ols¥oz2ZE ofAEYEL : 32 F/H57(80:20), =<2 1.0 nd/min®l
I TR R s

AN .

ok A4, AESALOD) 2 A=A (LOQ)

Wzyel T S0mgs A3 ol WeSo]| Ho] AFs 50 m= 3o Fddor 3
TS o] & 34l ste] 7.8125, 15625, 31.25, 625 2 125 ng/me] H%E HF RS A xshe] B2
76 9% va WAg Fake HAFAE RS A AFHoRTEH AH2 9 g
A (712 R*=099 ©ol2hE F8te] AAARAS HE 9, 39 w2 AFste] P} s9e
Ao AAd M & FE& o83t thed 28 2g o83t AEsA (LOD)<
A7 (LOQ)E &35

HAEIA = 33 x 0/S (S/N=3)
AEEA = 10 x o/S (S/N=10)

| o o= BHe FFrFAANY o= V&9 Hs o3k
gk 5ol

AR FE299 AR FEd 77 w29 E5HS 2 spikingdle] AFH o2 Fojfs
2] o585 HAEIHAS R AlFA WEzwAg FE37] f5te] AEE o)zl Wie] Ao
2 AakFol wxv el T3 JFE vAEAE HESY] el AF s BT Ay



IR =l

3l A
1o

£°] Hol%.. DMF%

o
L

1] AZvlE

°©

)=
MRS

S

°©

o]
H
Fei(1:9) 50me

0.
H

}o] HPLCE
DMF &

I

=

°©

NH

(1:9) 25me

1 ol
oH

3
H

= DMF &

I

o

ol
&l
bl

°©

ERES
24

o 13
S

°©

33l 0.45um

o

0]
H

P==Y

l

I

)

Q
. W= 100 mee] DMFEF

, ThA] @Ak 35 mE w23
HPLCe| =+

kel
T

il

°
pad

Fol obAEYEZ Imtel

3

= 1
= 52

F 50 me

IS
vl

akal 045mm =F of 2ty = of st

5

gl

)

2

)

il

°
pad

).

st o 3t

5

]_

5

(

Z3lo] oA EYUEZ nd

£ 100 mE ¥

of 3

ToR

;Ot

b

°©

AF 50 me

DMF7}F 100 méo] %A

[«

tol oA EYED 1 ol

G

= 13
= ¥l

F 35 ml

LA

H

G

(1:9)Zl 1% FHAYESF 100 m
GRS

T o)
oH

o]
9

1
i<l

F
F3L v

G

0 ml
‘DM
=

d9 =

o)

2]

(1:9)

=

ol

=

y| 33t

&

==
=

Ho

HPLCe]l

o)

=

0.25 pg/ml

bz
o
TR
o)
en
)

=

Fe 0, 60, 120,

5

2ol 4of

KeR
=
A
-1

Zale] =4k 100 e
o 4lolz t}e

]

B

i

olp
BX
—_
o

)=
w4

s

G

te] HPLCOll F+9

G

T=
t}

il

=

re

LA

DMF ¢} &

I

t}

P
e

=

[OR==

L

10g&
o] #dst

3

1

=
o

=

Fei(1:9) 50 me

k<
H
[

=

DMF <3
L

=]
=

b

%
7F 100 me7b =]

[
ol

—
o

Ak 35 md

A

T
W)

Fof obAl =Y

o]
A .

)

b

G

~

LS|
tel YERHA . (L 61) o o

O
Az 27y 279 82 ng/mlo]

5y

3lo] HPLCZ +#

5

FAe

kel
T

al

i

il

gl
o
_53_

0.999¢]

1.

A
94

125 ng/ml e T 2= Ax

ofat7| = ofa

ol
=1
=

B g

3L 045 m

5

sl

)

)

2

7.8125, 15.625, 31.25, 62.5

m{ ol



£ LE«0S
5.E404
0.E+00

1E406x - 1750.8
R =0.9999

y =

55
e 3
3 3
o~ N

% LE405
5. E404
0. 400

1E+06x + 273.88
=1

2. E+05 y
2. E+05
1 E405
5. E+04
0. E+00

©
o}
<<

0.15

01

0.05

0.15

0.1

0.05

0.15

01

0.05

Conc. (ng/nh)

Conc. (ng/nh)

Conc. (ng/nh)

-y

o
Cun
Jjo
o
iz
)

o

fvzel

™

—
o

iz
ojy
=
iy
xr
iz
u.o

o

N
Ho

F%

@ s

= gpiking

o

™

™

oli}
R=lG
Ly

@]

X

XM

iz

Br

AAHA S 23] 717

-
1.

g o]

1)l
AA -

A o] w27} v

-
1.

FA AL A

o] A} 10942+ 9]

SERIEED I
EREES

ol =

Z oA =

Cla

L

SEEIREEE R

= DMF=Z <ldh
R I ERUARREZIRES

o} 7% 3}

o)
5

]

A

AA FF

)

O

o)
5 —-

O FE -
E=3 W

oF

i

& 959% o] 4]

fveel

s

i
i

o
o

sk Ak oF 97%0°] 3+

k<)

= O O
285 7

i

ted 3 49k 59

o

iz
ojy

R

a1

QJAL

e

ELEE:

UHERH S

Ao

g Al

o] -&

™
B

o

=

B

Benzopyrene Conc. (ug/kg)

[ i e e e B e

SN-1

A3

SN-2

Ab

SN-3

A6

SN-4

B9

SN-5

2-2

_54_



o
o
=
B

=

=
ik

Treatment time

Benzopyrene Conc. (ug/kg)

(hr)

30

60

90

o

B

Benzopyrene Conc. (ug/kg)

[ N e N e

SN-6

S5-16

SN-7

S-18

SN-8

S-A4

SN-9

S-Ab

o
o
=
B

=

=
)

Treatment time

Benzopyrene Conc. (ug/kg)

(hr)

30

60

90

st
o

o
of

o= 3,
Hleh 2ol BR%

3
8ol A K

578 AAF A

ok
)

-
1.

-
At

= _
=

5}

A4

_55_



”

8. &

off

FAA G

=

Al

og

St=2
S

NE=sc (578)

Acetamiprid, Aldrin, Amisulbrom, Azoxystrobin, Bifenthrin, BHC, Boscalid, Buprofezin,
Carbendazim, Carbofuran, Cadusafos, Chlorfenapyr, Chlorothalonil, Clothianidin, Cyazofamid,
Cyfluthrin, Cyhalothrin, Cymoxanil, Cypermethrin, DDT, Diethofencarb, Difenoconazole,
Dimethomorph, Dinotefuran, Endrin, Ethaboxam, Fenhexamid, Fluazinam, Fludioxonil,

Fluopicolide,  Fluguinconazole, Flusilazole, Flutolanil, Hexaconazole, Kresoxim-methyl,
Mandipropamid, Metalaxyl, Metconazole, Methoxyfenozide, Pencycuron, Prochloraz,
Propamocarb, Pyraclostrobin,  Pyrimethanil, Quintozene, Sethoxydim, Simeconazole,

Tebupirimfos,  Tefluthrin,  Thiacloprid, = Thiamethoxam, Thifluzamide, Tolclofos—methyl,
Tolylfluanid, Trifloxystrobin, Triflumizole

B Gasof AAF A3 (£9)
o) AF 2B 0 Zo A= 558 mg/kg® Thifluzamid®] #AEE A Ystarys <14y 914k9)S o]
&35 B8 FAAE BEHE HAE
9. 4wk A2
ANEH™ dEES 2 1 H|, 3
GL~1 NA - -
GF-1 Thifluzamid 5.58 mg/kg =
GLNS-1 NA = -

GL-1: 14¢; GF-1: #5828, GLNS-1: 28149

Ash A9 Aol BReHE WF FF $EI Bol TATAE oy 2 A
s} AuYeNAE BE AF mRAA dFe] HA g B AFHA o] FAH G
A Qs BROHE AP F 2SHANNE Eohel AASA AAF F Axd A
9 ek wse. of d4tds RBHE mys B ABo] doldd B opo]
AR FalEol AEHA R FI EH HRFopol EW LR O GF-1 AFL Ao
Qo el o TWel EASE ARBFLTG B Aole] uwE g 471A %
o Aso] dol o] el AW} e Aow wud
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HEMHS e
GHB20130711-071 ?_
WOIX (1)) T
1, 22X
o J # ¥ EYiign MSHHEH
©F  4:0EFUN REP 25 22087
o S|F @R 201348 TE 118

2. MEdEAS 25 @ 18
3. NEUdES T EE®, MEY @ a9y 338 (GL-1, GF-1, GLNS-1)
4, AE2 2 - 2013.7.11. ~ 2013.7.25
5 MEYY . SPEMNSEIJCUA TA A2012-1430 =&
6. AlE&Z
2% :(241£2) T, &% : (55+4) % R.H.
7.oAEED
L
BEE0t (57E)
Azoxystrobin,  Bifenthrin,  BHC, &l Bupiolezin,
Chiorfenagyr, Chiorothalo Clothianidin, Cyazofamid,

8 ofencarb.  Difencconazole,
Endrin,

. Fenhexamid, Fluazinam. Fludioxanil,
Fluopicolide. azale, Flusilazole,  Flutolanil,  Hexaconazole,  Kresoxim-methyl,
Manddi i, Metalaxyl, Metconazole, Methoxylenozide., Pencycuron,  Prochioraz,
Pyraclostrobin,  Pyrimaethanil,  Quintozens,  Sethoxydim.  Simeconazole,
Tefluthrin,  Thiacloprid,  Thiamethoxam,  Thifluzamide,  Tolclofos-mathyd.
Taolylfluanid, Trifloxystrabin, Triflumizole
HEHS = i H 2
| (TS = N
Thitluzamid 5.58 mo/ko
MNA - -
S MBSEH S M2 AS0 SH0, EXT0R ASE SSLIC
=Py S
| EHIEEE
1
ol
HEs Sl

.2013.07.25

(XH)SA DRI A THAA R

g

19 615 o F A2 A AA

5. %@ 4o 3itslgdy =4
ik ks e flske EEldlEe AR, DPPH dd#d &A% &4, of2ikd &A
A& superoxide anion 2~7% =4, hydrogen peroxide 27% =4 59 HHS AFg 3

- = hud S = =0

e 5SS S8 AR Eo¢ E3E BHa fEY, S E A3 E VRS tiAbe] @
At HAA BEAS FEHE Wk, olf AAE @44 3 dirHoR SFoE
Solupal Abae] oF 1-2%7) 4b3ld A~ EF A (oxidative stress)oll &dfjA] A A= W3,
AH-= 7 FoA AHE goAAAY Z4E HAES e WYr|eR AR, 3 Aikd 24
ARAaT7E AL olelsh Yo S AT AN AETH AXE A7, 98E S5
g A A =8E F28aL, DNAE £3A1A &4& fdster std Alxdte] E¥3
AAEE AEAES B8l olEAE uhy FMAS HEFT T oy A AHE op)dita
a8 A g Y
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o)

AA A A= S AEA HE e hEEe ASAEZALS Ao FEE singlet
oxygen, superoxide radical, ¥}AF3}54

alkoxyl radical®} ZHAoA F2H nitric oxide®}t peroxynitrite L7 3 myeloperoxidaseol] A
A== hypochlorous acid 0] 9&" Y. o]5 a4 =4 0|4 superoxide radical® nitric
oxidew WhEA o] wrol AA 9] AFEAE Asir 7= 58S wdoy; F E4o] whgste] A
2 5= peroxynitritets W9 wrSA o] Adte] A Xo] =4S furatl” wAbg il weAy
o] Yol mM ¥&xolA ZAS FEst Alxws g F Jon H AsddEdR A8
3= Ao® Aoty i 98, Hydroxyl radical®] =24 9]

o] Abso} whg-3le] AA T = peroxyl radicals WHSA o] 75T hydroxyl radicalel] v] 3}
70 W72 JHR. dukd o g ksl g@4S wrlels

= ]
(DPPH) assay”} tlZ42Y DPPH assay W< 7}
1

(hydrogen peroxide), hydroxyl radical, peroxyl radical,

O

2. 2,2-diphenyl-1- picrylhydrozyl
8k A AFE% ™ high-throughput
systemel] A8&2E F o] Ay AU E Aok & = FHo] 2 ‘jr upeba] Ao A=
DPPH assay® X§ste] ofe] 7bx] ¥HS Ab&ste] WEI4be] kst d4ds FA4staA
SR N

AT .

g
(i
s

2 ¥ = &+
= 3322 Folin-Denis W'V o 2 2As9300, A& (10%) 1 mtoll 95%
1 M 557 5 mE #7783 1IN Folin—ciocalteu reagent 0.5 mlE o] & 4o F
ZF WA sE 0 1096 NasCO; 1 mE 7Fsk 5 725 nmoll A 1A]7F oo SFEE
gallic acidE °]&3le vlg] 2Add A#Fdo=zFy s s e, o uf H
EFFE 10 gs Oﬂ‘%% 5 mloll &MAIA FEdRE AxS o5 Ads g4ste] %
AEA el el e Hewd FFES FULHE AskRtE, AREE &
%ol tga Fats) AM@W < ekl 249 Zeaee
AR Woll 48] A& free radical ¥F&o] AAZZA o w3l} AWy #AHo) glow Hix
¢] hydroxyl group®] FL3F & vl & A

A4 Aol mE YRS EYHE
Ao 2 UERES. 3 SN-59] F4A)7ld] upE &

F AA+.(GE 10, 11)

o
ox

il ol
&
NH‘
rlo

o

2]

H

‘ ON
gt

o
nol'
g
N M
olf
T o o
- O\'
510—('4 ;‘5 [‘S.Ti o,
ORI WIS )
oo W o dr b

o,
e

A
shake 75-81 mg/g FEow 79
Zel¥E ol Ao Wt gl

offt
ol

1:110
o
1o ok

gl E At T 9= (ng/g)
A3 SN-1 T7+1.2
Ab SN-2 81+2.8
A6 SN-3 75+2.9
B9 SN-4 79+3.0
22 SN-5 80+2.5

_58_



3 11. SN-5¢] FHA3d e F ZdAs FF

TS < 299 (ng/g)
30 79+0.9
60 80+1.4
90 80+1.1

APda= 1% 12, 130 el Az 2 AFE3 BHAS IC5 @b 65.43+1.95
pg/ml o= 7Hd ZHE gk Bz A g S UEUS. A dxwo® AR BHA Hube
oFstebAd-S- YEFIA| TR W E QA SN-6, SN-7, SN-8 % SN-99] ICs #t< 27} 102.56+5,93,
95.84+8.34, 90.43+7.43, 78.01£5990.2 ¥4 73 DPPH =@t A€ -& Ve A=

gHH, SN-6% 120Cell 30+, 603, 90% F53k Lalste] gz JAEAd 2((ICs) 2
7} 95.39+3.94, 84.06+4.05, 69.45£5.96ug/mlZEMA 90F-S S5 P S A FHUETORE AE
g BHA®l WA Zgd gz dA84S Yeide. o8 A3Es Kangs P w=w
ginsenoside Rg37} &4hslebd & yeldittE 438249 E whslnl W R4S 120TelA A7
2 5453192 4% ginsenoside Rg3, Rkl, Rghe} Ze MZL ALY UESo] AAH=H o]& 3k
APEW o o EA] FAbs o] FAE= Aol ddd

¥ 12, B3 QA2 Y 2 ¢ 9 DPPH free radical &7 &4

lgcinas LRI ez A 1Cs0(pg/ml)]
S16 SN-6 102.56+5.93
S18 SN-7 95.84+8.34
SA4 SN-8 90.43+7.43
SAD SN-9 78.01+£5.99
BHA 60.43+1.95

BHA : Butylated hydroxy-anisole as used a positive control, Data are means = S.D. of 3 experiments.

¥ 13. SN-69 ZF< A7t @2 DPPH free radical 274 &4

R Eis o 272 1Cs0(ug/m)]
30 95.39+3.94
60 84.06+4.05
90 69.45+5.96
BHA 65.43+1.95

BHA : Butylated hydroxy-anisole as used a positive control, Data are means = S.D. of 3 experiments.
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(2) Superoxide anion

2

Super anion 2A&AE Okamuras Vel WS wWste] 2AHPS. = AE 20 w, 2
mM xanthine¥} 0.1mM NBT Z3 160 wE Y3l 0.05 mM EDTAZF ¥3d 50mM
potassium phosphate buffer (pH 7.4)9 =<l xanthine oxidase (0.5 unit/m) 20 wE F7}3F4]
37TColA 307 & WEAHE. ohE, o17]el 25N HCl 80 wE H7bste] wh&-& FA|A|7]aL
560 nmel A SFEE SAH3 A =
APAE E 14, 1501] et Sl &, iz oz A8 BHAS ICs #t& 59.56+4.54u8
/ml o2 713 7FE 3t superoxide anion oA EA-S UEAS. o] ] H) g A RS Fo A
S-16 o) oA WE s SN-6 7 7= superoxide anion ¢ A 24 (ICs, 84.06+8.37ug/
m)E YEFH O™, SN-8 SN-9, SN-7 o2 o A& -e ]A_T’q’]ﬂ}%ﬂ
SkH, SN-65 120Te 30%, 60+, 90% <53k wa Q149 superoxide anion((ICsp) 27}
784516.79, 70.45+7.45, 64.74+658ug/ml =M S 55 3FAS HAF FHHEToZE ARESH
BHAS®F A9 553 4259 superoxide anion A4S e LS. o83t Ayf= oA A
g3 DPPH radical 2A% ¥ v37tx =z ZsA)zbo] 7142 AR 2838 superoxide
anion A& YEINA &

¥ 14, B8 QA2 R 979 Superoxide anion A7 EA

Ll kg Qlat Hozd A LA [1Cs0(ug/mb)]

S16 SN-6 84.06+8.37

S18 SN-7 153.94+£10.94

SA4 SN-8 114.03+9.04

SAS SN-9 125.93+7.49

BHA 59.06+4.54

BHA : Butylated hydroxy-anisole as used a positive control, Data are means = S.D. of 3 experiments.

¥ 15. SN-69] 54A)7bo] W& Superoxide anion %A &4

T A7k gz A2A A [1C0(ug/ml)]

30 78.45+6.79

60 70.45+7 .45

90 64.74+6.58

BHA 59.56:£4.54

BHA
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Butylated hydroxy-anisole as used a positive control, Data are means = S.D. of 3 experiments.




¥ 16. & 349 superoxide anion 47 &A
Ukt kg Ql4k superoxide anion 2~A A [ICs0(pg/ml)]
A3 SN-1 95.47+6.77
Ab SN-2 84.35%4.09
A6 SN-3 102.56+9.56
B9 SN-4 69.61+6.34
22 SN-5 73.26%£3.27
BHA 02.63+3.25

BHA : Butylated hydroxy-anisole as used a positive control, Data are means * S.D. of 3

experiments.

¥ 17. SN-59] 5<% A 7o @£ superoxide anion 47 &4

=2 A 7¢ superoxide anion 424 [ICs0(ug/ml)]
30 68.77+6.34
60 61.45+5.34
90 51.09£7.98
BHA 52.63+3.25

BHA : Butylated hydroxy-anisole as used a positive control, Data are means = S.D. of 3 experiments.
A A= 6, 17 tFeR AT

1 Az o2 AFES BHAQ ICs #F2- 52.63+3.25

pe/ml 0.2 7H4 7343k superoxide anion ﬁxﬂ%}/‘é%
St
T

UERH LS. ofell HlEfA EEAF Fol
Al B9 ol o) EjA] wha sk SN-47F 7 ZF# gk superoxide anion & Al 24 (ICs0, 69.61+6.34
pe/m)E JEFH o1 SN-5 SN-2, SN-1, SN-2 o2 #uz Oﬁﬂ%}*é% LHER L -

SHA, SN-5& 120TCe] 30%, 60+, 90+ S5 2 E04ke] superoxide anion((ICsy) 242+
68.77+6.34, 61.45+5.34, 51.09+7.98ug/m{ =4 90 T3PS A FAWETOLZ ALE
BHAS A2 553 =59 superoxide anion A A2 YeEPHAS. o83 At A A
B3k DPPH radical 2275 9 oA &7 53 w7l A 2 S A3te] S71EsE H3 4
23t superoxide anion A 242 JERN SIS

r,:“

v
fth

(3) DPPH Y& £A%

DPPH free radicalol t]3F A A g4 L 810134 A waslel 2As9 S 4 AR 20
plel 0.1 mM DPPH 180 & 93l vortex3 &, 30& &<k wXx3 v} 560 nmolA 3%
& 54353+, DPPH @t Z &7 58 e 2 o2 Yehll s

El

HE - ke FFE/Eae] F3E] x100

o]

DPPH #dZd AAF (%) = [dET2
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AdA0= 18, 1901] HER 5. ST o= AFES BHAS] ICs #62 59.72+1.02ue/
m o= Jh ZEE gz AdAgd-s WEbAS. ol vlEfiA BY el ofsjA] A
SN-47} BHAsﬂr 7M 53 T HuZAALIC, 6253+4.31pg/m)E  HEFH O,
SN-5, SN-2, SN-1, SN-3 &oz #oZ A4S Jehol L.

3, SN-5Z 120Tol 30, 60%, 908 =<3 waEeliel #uzd oA
65.561£4.36, 60.96+7.46, 56.54+6.48ug/ml =M E-S S5 A
BHA®| HalA s 2oz A4S Yetdds. oleld A= Knag': %ﬂ w}EHﬂ
ginsenoside Rg37} A4 -& Uetdths 234345 walnl, L E14hS 120TaA A
2 =439S ¢ ginsenoside Rg3, Rkl, Rgh®} & NMES AAEUE] AAE=H o83t
ArEW o oA At g o] FAE= Aol dvd.

F

lgcinas LRI etz A 1Cs0(png/ml)]
A3 SN-1 86.56+5.87
Ab SN-2 771.26£5.37
A6 SN-3 91.21+6.70
B9 SN-4 62.53+4.31
2-2 SN-5 69.45+4.76
BHA 99.72£1.02

BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.

¥ 19. SN-59 < A7t ©2 DPPH free radical 274 &4

R Ris o 272 1Cs0(ug/m)]
30 65.56+4.36
60 60.96+7.46
90 56.54+6.48
BHA 59.72+1.02

BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.

29 x4k

Q. =]
[e) h=4
PANZ FFF RRFEAE A 520 nmelA FIEE 2ol FEsE by

(4) o2 &2 =&

o}A] 2AFEL Kato 579 Wl mi vt 2ol 2434 S. &, 1 mMe NaNO;

&8 30 plol AEFF=S 60 wE H7bstar of7]el 0.1 N HCl &9 210 W& 7tk AAE

300 b= 3Pk ZElar 37TolA 1A WA A A& db-S-ol-g 40 A FH3FaL o 7]
o} 2 E A3t e Griess Ao 16 @S 71ete] E3AA A 204 1687
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o MEgR GeINg. FAWES GriessAloF YA FRFE bt e WHoR B35S,

N(%) = [1-(A-B)/(C-D)J x 100

N opddb 275 (%) A AR FHE
B: A= %%q E%E C @ Control®] F¥4x%

Addae= 720, 210 YERAS. Fd T2 AFES BHAS 1Cs #-2-12.70£1.09 pg/
m .2 7 % I} g AAEd S e S, ool nlel TR EFH(SN-1~5N-5) =5

715}'5, SN—5§‘ 120Cel 30%, 607 T3 daFTsTAS oA 2AEES YERH
eroko} 90 F5dh WaEake] AAEA2(ICx) BHAC Bl&|A= oFalA| Rt 86.45+2.508/ml
BN FsAzbel wEbA] oA A g o] FFEE BESA S oY AaeE oM Ad
3l nle} 7o) ginsenoside Rg3, Rkl, Rghel 22 M EZ AFEUE] AAE = o83k ALE
ol ofsiA &absl fAdo] 7= Zoldt deE.

lgcinas TR oAk AAEA ICs(ug/me)]
A3 SN-1 >100
Ab SN-2 >100
A6 SN-3 >100
B9 SN-4 >100
22 SN-5 >100
BHA 12.70+1.09

BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.

i 21. SN-59] FEA g & o ALY AASA

R Ris o 272 1Cs0(ug/m)]
30 >100
60 >100
90 86.45+2.5
BHA 12.70+1.09

BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.
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A A= % 22, 239 YEFAY. AT o2 AFESE BHAS ICs #t2 25.84+£2.04 ug
2 7p ZEs gddd A S ERAT ool vlEfA T ERIAHSN-6 ~ SN-9)

2 B oFg ol AAEE S YEMIAN S

Toll 30+, 607t T53 aFsTAe ofdid 2AEAE YERA

ko) 90 F5d YR T4 AAEH (ICsx) BHAC H|s|Al &= oFs}%]

22X Tk wepa] o dAEd aAAEA o] FUlEE BEEA S

3l nle} 7ol ginsenoside Rg3, Rkl, Rgho} #& A =Zd AIXUEo] AAE =Y

ol ofsjA] &akst eado] F7ks = Aole}l e,

_“.i
o

Y

3F 22, FaAAE LY oA 2AFA
ElgchTas TR A gz A [1Cx0(pg/ml)]
S16 SN-6 >100
S18 SN-7 >100
SA4 SN-8 >100
SAL SN-9 >100
BHA 99.56+4.54

I 23. SN-69] FsAZo] & o ALY A SA
=4

ARy 2]z A 23 [ICs(pg/me)]
30 >100
60 >100
90 90.45+5.41
BHA 09.06+4.54

(5) Hydrogen peroxide &A% &4

Hydrogen peroxide 24 &4¢ Park 5% wW¥o] w}e} 96-well microplatee] phosphate
buffered saline (PBS) 100 wx, ¥3& 20 w= 93 1 mM H:0.5 7}3fo] 58WA 3 v},
1.25 mM ABTS 30 2} PBSo| =<l peroxidase (lunit/md) 30 S FH7}3le] 37TColA 10%
7F B A7 & 405 nmoll A EFTE =459 S

AdAIE R 24, 259 e, AR O R AFES BHAS ICs #2 19.11£0.39ug/ml 0.
2 7H 798 hydrogen peroxide AAIE-& eERNAS. ool nlEA WEF FolA BI
TF W 22 o] oA wE S SN—4JJr SN-57} 74 723l hydrogen peroxide © A &4
(ICso, 28.76+6.34, 29.08+4.36ug/ml)E YEFW 2, SN-1, SN-2, SN-3=2. 2 hydrogen peroxide
AA LA S LR

3hH, SN-55 120Co] 308, 60%, 90& 43 W@ like] hydrogen peroxide A g4 L
(ICsp) Z+2Zy 24.08+2.97, 20.56+6.13, 15.76+2.23ug/ml =4 90ES ST53A S AF AU ETo
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2 AREEF BHAON Hl8ijA Z# gk hydrogen peroxide SJA| &S Uehd. ole3h A= FA
A3l DPPH radical &A%, oF&A4Y A~A% 2 superoxide anion A~AEA wiz7A] =2

Z4 A 7o) =1k E H A 743 hydrogen peroxide & A 248 e
% 24. 25949 Hydrogen peroxide 47 A
Ukt kg Ql4k Hydrogen peroxide 2~ 243 [I1Cs0(pg/ml)]
A3 SN-1 45.82+9.07
Ab SN-2 51.09+6.97
A6 SN-3 56.54+11.24
B9 SN-4 28.76+6.34
22 SN-5 29.08£4.36
BHA 19.11+0.39
BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.
¥ 25. SN-59] F<4:A)7te] w1 & Hydrogen peroxide 47 &4
T Ak Hydrogen peroxide 2723 [ICs0(pug/ml)]
30 24.08£2.97
60 20.56+6.13
90 15.76+2.23
BHA 19.11+0.39
BHA : Butylated hydroxy-anisole as used a positive control, Data are means *= S.D. of 3 experiments.
6. WEA A oby] A AY 57
7t. THP-1 ¥ EoL-1 A¥ & o] &3 ol oA &A
g Rlske] olEd A G S BEEY] Yste] ofky] Aghe Fddva A e A=Y F
=55 THP-1 ¥ Eol-1 A ¥ Hgsld olkEyE FwdtE MCP-1, IL-6 ¥ IL-83 #&
cytokineo] w43 F7psh=dl LaEI4e A S W o3 cytokined] WIE FATO=H

WEAE obEy] 4B A BYL ARG E
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: [gE-FeeRI Binding activation mechanism
Allergen

Mast cell interaction
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Al IL-8oll ozl 7= #lAdo] fdEa & E7] videlt)t 7)dA] A2 A F7kE ™ IL-8
& ZE|Rol=e o oA .

Z, o ey E fusls AWA JAoy] FEFEES THP-1 A¥Y EolL-1 Al ¥l A3
W olkEdE {FW3 = cytokine 91 MCP-1, IL-6, IL-82] <%o] F718HA H. oA 2
Hgo| A= THP-1 MEE o] §3le] o]y 3 WA FHoA Has o waFadids
AHPE o A=y FE5ES DPo 93X F71d MCP-1, IL-6, IL-89] &S AR 7]
EAE #AFsaA L.

N

1) 4E o] g3 2a F4 SN 1~ SNb
B THP-1 Axw| ¢

Abgke] @al - (monocyte)$l THP-1 (human acute monocytic leukemia cell; V]S4 ¥X5&
I)E 20 x 10°/m=  RPMI 1640 ®]7], antibiotics (penicillinm 10° U/m{, streptomycin 10

mg/ml, amphotericin B 25 pg/ml)3 10% FBSE i1, 37C CO; v &E7|ol A 3L 7F vl &3

[e]

.

&t

B MCP-1, IL-6, IL-8 =74

THP-1M¥E 05% FBS7F & RPMICl 2.0 x 10%m= 24 well platee] 253 & >
(37C, 5% CO)ol A 16413 B gsll s, WF 5 A8 (HF % 200pe/m)S 1447 F2F =
2]k 5 HDE (lpg/m)E 247} 2443 &9k A 2|3 th, ELISAE o] &3to] 3 oolr e

_—

=

T 3e A9 Ed @ A-1 (monocyte chemoattractant protein-1, MCP-1), IL-6, IL89] ¢S
S5 =
B Ua A 2 daS5A49 ok oA EA

R4 oy A& FAY] flste] THP-1 AlXd olEdE FEdtial ¢
A A7) 2F29% sbeke]l MCP-1, IL-6, IL-89] Hu]Z £471 & BaFNREES 7)e
o duiy Zd=EA5 B S

19 63. a Aol MCP-1 #4]9A



a8 63 oAt o] THP-1 Al ¥ olE¥E f@aivly &d#d J=7] 2HE(DP)S A
3tA MCP-1¢ &nu)7F 271498 © Re. FAHHETOZ AFETE dexamethasones 7
Kl

g] o]
A ]
of ANproz "Hojygon, WFs FEEL TUFE MCP-15 43-77% A% A4S &
./1’: O 3} [e)
=

70

60 1"
s0 17

a0 1

E
— -
i
o 30

0+

10+

a T T T

Mormal DP Dexa INE S 0ESE wE S
SN-5
19 64. SN-5 S5 A7k mE MCP-1 #H] 9 A

dHZ A7) FE2EDP)ES A

18 6490418 o] THP-1 Ao olExE st}
3o %= examethasone< 7

gate MCP-19] 2ul7h S7kd g & 5 e, FA
o] Axrsor "WolHS. SN-5 Hael4hs 120TColA 305, 60+, 908 T5A1Z = v)d
A Aol TAEE & F dUE 5B W TEIIAE AT 90%Y AL e

=2 3 Z

[e]
UEF S ol 8@ Ak Faksr @A Aol v R Sk Tl AR A s =4
=]

SI
o
>
ofo
=
o

jul
¢
i

2

(th) IL-6 4] A&

35 17
30

25 17

20 7

pefmi

15 17

~
10 1

HA=7] FZEDP)S A

2
A o2 AFE3E dexamethasones 7] 9]
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glom SN-1o] 7b& 743t 529% AA A4S e S

./f
23 1

20 {7

pe/mil

-
i

~
#
10 A

Normal DP Dexa 3p

Z1¥ 66. SN-5 S5 Azkel whE IL-6 ¥ v o)Al

19 660149 #Zo] THP-1 Ao olenE fodvia Il A=r] FEE(DP)S A
g3t IL-69 EH)7F 78S & = Jdde. FANERTeR AFE3 dexamethasoned 7 ¢
AAFEFoZ "ol e, SN-5 L Elis o A 30, 60%, 0 S5 A ZLFE vdE e A

A
3] 90% T sl AFol 83%9 AlEd e e

914 e} 1S EE=TE = S I ET
welvl ol# gk Ay MCP-1 AAEA Y vpA 2 S5 Fo A2 A4 Y =4
9§ Ao wty

(h) IL-8 &v] A &4

450

400 7

3sg {7~

300 |7

EZSO 1

i~ 5
2200

150 17

100
50 7

¥ 670149k o] THP-1 Aol ol=sdE fddtvta &l =] 2EE(DP)-E A

25 W IL-89 Enjyl =718Ee o & FAHET e Z ARE3E dexamethasones: 7 9]

AarTom dojgon, alIs FEELS Tt IL-8S 18-49% A% AATES & F 3
7 o) 4| 2+ A4

g 0] 4]
Ao SN-57F 499%2] 713 7he g
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A= atsl A A} vV E S5 Fol A2 AAEE B2

¥ 27. 5Nz & A ¥ o wagAe MCP-1 #u)9A

=2 A 7F MCP-1¢] %¥(pg/ml)
Normal 14
DP 9
Dexamethasone 13
30+ 50
60 16
90+ 37

(th) IL-8 &4 A&

3 289 A 9F o] THP-1 Aol ofeyE fadivia 43l =7 +5=0P)& A3
W IL-89] FH)7F F7ES & F AdAS. FAYERToRE AFE3 dexamethasones 79 A4
Froz "ojxon, BEA FEELS TV IL-88 AAFHS &1 & o dE A
oA TEFF S-169] &% SN-6°] 7 A
37 N 0

b

¥ 28 eI ey YR FAY IL-8 1A

A B ul g o] A IL-89] %¥(pg/ml)
Normal - 65
DP - 436
Dexamethasone - 71
S16 SN-6 265
S18 SN-7 321
SA4 SN-8 376
SAS SN-9 302
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329 SHEAT HE TARJAMAET D Ta T4 IL-8 219 A

=222 71 IL-8¢] &(pg/ml)
Normal 60
DP 436
Dexamethasone 71
30% 204
605- 157
90 & 112

A E 2T (Eeyd B dAA TR, B3, v A A

s B den, @A IgE 4 &%, Fosinophilia, &9 7] 72 A&l g~y &
vl =7}, CD23 wa =7F CD8 Suppresor 724, Th2dl 9%k IL-4, IL-5 ¥4 =7} 59 A+
& Tk ol ¥ RAL AR ol wE} ol (BF2~24704), Aot (3~4AM oA 104 A
B9 Lop), AFE7] 2 A (R 124 o]F)ow EFIY, olEy] yEAL fFE IgEet o
Ay A7) dd o WHE = EA g 24 (Allergen)o] W3 FA)d HgureHolE T
B2 gAY Ay whgo] #ofstE Ao ® BNl & o|F Th cello] T 8%

AE shed, otEd 3R wWHOgAE T Mxz7F Bo] WasEy, o]F Th2d <3 1]
5= Aol BTl (cytokine)o] olEd o] W @AV . Th2A X+ IL-4, IL-5,
IL-13& #H)&=d o] Fo|A IL-4, IL-13< IgE A4S A8 IL-5% 39 T (basophil)

2 T3 Ighsh Al weisde] o] Wy
ol 3l IgESt Ast 4 A= FEAE 71 MERA] B TA E(mast cel)2t 5 (basophil)

= AN e =
ol & MIWHAIE = Alxgde] 2ddor FEAZM FeeR1 & Tdd=d, &dE0] °l&
5

z
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oy
o,
©
T
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k=

I
ne
flo
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FEAT) AYE TgEsh wAAY =W AL BYsob Ao eRyssl AW @
HPsE BE FY AT F £2 el TS, 7 A GFI SR 95 A
So wgomyy WEHel Ax wom Huzk @ oud WARASdE FAEy

(histamine)¥} 7] W|YEM ¥ 7] vFA] (mast-cell chymase), E HEFA(tryptase), Le]al A o2

oAl (matrix metalloprotease) & HASAIA 24 AXTHE AmdA 245 FIJAT = 7
& Feo] &Y -a (TNF-w)&°] &Hl¥=d, o
-2 v A E BHE el A AEE5E sk, i d5s 2439 v EE A
ghA 8lslo] F-Z-E A (adherent molecule) WHE-&

Aok Aoz &EA & B HNHA
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s Ax d3tule], FHle A EAG2ER F)o
Uebd. 5, AllE Auekgoletal &4, BIRhA Z(mast celD = L F

H = WA ZE compound48/80, IgE &A|, protein kinase C(PKC)
activator?! phorbo -myristate 13-acetate, anti-DNP IgE, % calcium ionophore (A23187)
ol A HHAZAA ey s Al Y] e s xErRlo] VY Bk uhebA e =) vt
Soll A Bl ~EpHle] &g ZHgo] FasH R A, BF Tl % FHo] F2 EH.

)
=)
S
=
(ld
ﬂ.‘ (o3
=~ ox
N
Ir

HRtA o] gy e HetA Y BH] AaEd=2 4y7 A2 shdE 4o E4 S
oa =%, 21 FolA compound 48/80 Hi= anti-DNP-IgE= 74 7Z4&3 £y A=&4 F
2] Fjolw, AAG %2 compound 48/80¢2t anti-DNP-IgE+= ofufZ A~ 7| 2ks -3}

c‘)_i’!__
g7] ol
Horol e Be Hyadoda] v A whgo] 2] whgol A FE Ao E AR
a, E YhA|

B Aok

HoAgo| AlgH A oFe diethyl pyrocarbonate(DEPC), chloroform, trichloroacetic acid,
isopropanol, Tris-HCl, KCl, MgCl,, 48+ &8N (ACK lysis solution), DMEM (Dubecco’s
modified Eagle’'s medium) ¥ %<, dulbecco’s phosphate huffered saline(D-PBS),
sulforhodamin B(SRB), 2-isopropanol, sodium dodecyl sulfate(SDS), Streptomycin(Giboo,
USA)S ARE89Y. IL-4, IL-5, IL-6, GM-CSF, TNF-a 21g]a IL-13 ELISA kit

eBioscienceAHUSA) A&, 71EF dul AloF2 B AJofS AL&31% 5.

m 77

oA ALg3k 77 de95E7(DWT-1800T, ™-%, Korea), #t 74 A (rotary
vaccum evaporator, BUCHI B-480, Switzerland), &2 7Zx7](freeze dryer, EYELA
FDU-540, Japan), CO; ®%7](Forma scientific Co., USA), AAE2]7](3<L3}3t Korea),
plate shaker(Lab-Line, USA), spectrophotometer (Shimazue, Japan), Bio—freezer(Sanyo,
Japan), Quantitative Real-Time PCR (Applied Biosystems, USA), ELISA reader (Molecular

Devices, USA)S 2 AH&-319 2.

B MC/H AXF wjF
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MC/9 murine mast cell line (ATCC, USA)S 10% FBS, 10% T-stim, 0.05mM
2-mercaptoethanol and 2mM L-glutamine(Sigma-Aldrich, USA) 2 100 ug/ml streptomycin
o] 3+H¥ DMEM wjAo] 10°cells/ml HE& 9ol 96 well platee] #5315

e

B EEy =H

AX 542 MTTHE ok Wdste] gl Abgsiolon, MC/OVRAZE 37T, 5%
CO; HlF7]ol A 1 AzE mikst & 55 NI FATEFEE (NSH19-14) (HF ¥
5= 400, 200, 100, 50, 25 pg/ml)& 48 A3t sk A st wFER 641F Aol EZ-Cytox
& 10 wA ZF wellel  7hstal Hd FRAIZMA] wjgstd e o] plateE plate shak-
er(Lab-Line, USA)°l A 35 speed@ 5%t shaking®dlx  ELISA reader(Molecular devices,
USA)elA 450 meol A FR =5 S43% =

4

B Real-Time PCR(polymerase chain reaction)

RNA F=

MC/9 AXE 48-well plateo] 5x10°/m¢= 1 ml¥ B33 2417k S DNP-IgE (1 ug/ml)
2 A3 & PBSE AL 10% FBS-DMEMO.Z w319 &. 3417 & 4t
A EFEE (100 pg/ml)e FAWETOZ Cyclosporin A (CsA, 10 pg/ml)E =¥
o DNP-BSA (05 pg/mh)o= A=3 5 6A17F Fo AXE AL, 2 A2l Trizol
(Ambion, USA) A 92 1 ml¥ 3l eppendorf tubed] ¥ & FZZ¥E(Sigma Co.)g 100
g, d5o 178 s 53 13,000 rpml.E 158 w9 AE ste] Fo] HEEA
eppendorf tubed] A AMES &A i, THOE o|AXZZWE (Sigma, USA)S o] <&l
107 A% FAT7E 13000 rpme. 2 158 < A8 5. ol 5 RS il 80% o
E2-(Sigma USA)Z A& s 9 13000 mpml.& 108 ot A EE s FFqs A3 A
Asta B uztx] ¢d 5 DEPC water (Invitrogen, USA)ZE cell®] ol wha} 25 pf ¥

o =%

B AAA-FFES A4S (RT-PCR)

AAA} (reverse transcription) HH&-2 HIE total RNA 3 pges 75CoA 53 &9 WA
(denaturation)*] 713, oJo] 25 w0 10 mM dNTPs mix® 1 @ random sequence
hexanucleotides (25 pmole/ 25 ) 2 RNA inhibitorZ4] 1 ¢ RNase inhibitor (20 U/ul), 1
@ 100 mM DTT, 45 b 5xRT buffer(250 mM Tris—-HCl, pH 83, 375 mM KCl, 15 mM
MgCL)E 7Fak %, 1 we] M-MLV RT (200 U/ul)E thAl 7}8kal DEPC M Ed F3/ 2 A]
HE F97F 20 w7t HEE 39S, o] 20 wo] whg ERrHE 2 A2 % 2000 rpmolA] 5&
b AAHTZsI] 37T F FFoA 60F 9 WS AlA first-strand cDNAE @43 o,
BTN 57 S WA Fe] M-MLV RTE E&A43A71 § 4] ¢=H cDNAE PCR
AF&-3E =
B ¢cDNA PCR

Real time quantitative RT-PCR-2 Applied Biosystems 7500 Fast Real-Time PCR system
(Applied Biosystems, USA)E o] &3lo] 583515900, A§% Probe?t Oligonucleotide®] 7]
WS o3 25 (3 30).
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i 30 . Primer sequence for real-time PCR analysis

Target gene Primer Sequences

4 Forward 5 -GGATGTAACGACAGCCCTCT-3
Reverse 5'-GTGTTCCTTGTTGCCGTAAG-3’

-5 Forward 5 -AGCACAGTGGTGAAAGAGACCTT-3’
Reverse 5'-TCCAATGCATAGCTGGTGATTT-3’

-6 Forward 5 -GGTTGCCAAGCCTTATCGGA-3’
Reverse 5'-ACCTGCTCCACTGCCTTGCT-3'

113 Forward 5'-CAGTTGCAATGCCATCCACA-3
Reverse 5'-AGCCACATCCGAGGCCTTT-3’

TNF-a Forward 5'-GGCTTTCCGAATTCACTGGAGCCT-3

Reverse 5'-CCCCGGCCTTCCAAATAAATACATTCATA-3'
GAPDH-VIC Probe 5'-CATGTTCCAGTATGACTCCACTCACG-3

mouse GAPDH probe set; Endogenous Control (VIC® / MGB Probe, Probe limited) from
Applied Biosystems (4352339E) A} ¥# 2 Tagman PCR Master mix (ABDE A3}
31, internal standard® G3PDHZE AF&3F oW, primere] FHEF%=7F 200 nMo] H A ¥F3-A]
5. Real time quantitative PCR2] Z71& pre-denaturations 2 min at 50 C, 10 min 94
T, 22813 40 cycless 0.15 min at 95 C, 1 min at 60 TolA 438889 2. Target group?
RQ (relative quantitative)™ Quantitative PCRZ TFS-3 Zo] =A3 %S

y = x(1+e)n

X . starting quantity

% vield

n : number of cycles

e

efficiency

B ELISA A

MC/9 AZE 48-well plateo] 5x10°/mZ 1 mA BF33 242 7F S DNP—IgE (1 pe/
m)= A=3k & PBSZ A4S 109% FBS-DMEMO. 2 wWASIH oW, 3A17F & FAF=E
I B FEEA (100 pg/m)et FANETFCZ CsA (10 pg/mh)E A3k 1413 Fo] DNP-BSA
05 pg/m)oz A3 5 16417 Fo] AXE AL, Mouse IL-13 (Bioscience, USA),
MIP-1a (eBioscience, USA) ELISA kitE AF£3}e] A XA A Ao we} ZE antibody S
microwellel] 100 p2 FEF3Fa 4TolA 16413 F1om 2 well& wash buffer® A2 3}a
assay diluentE 200 w2 HolA 1A7F FoF wellS T2 & AL A IS, EFES
sl 48kal AT el 208 343k $ microplate® Al kAl Z I RS 100p A B
Fom 247 Fok wells T2 & A4 w]U¢E S, MicroplateE Al
detectorE HFEolA] 7+ wello]l 100 A Yar 1A17F SOt wellS @Ho & Ao A w]oksls]
o microplateE A& 3}aL suvstrate solutions WS A Z wellol] 100 M”/“ Y 308 &
oF o] 8- oA Aoz H|%kEAS. Stop solutions ZF wello] 50 % 23l microplate
spectrophotometeroll A & # %= 450m= =74 392

37 =
b

U{M

- AL

21513l working
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(1) A ¥ %A (cytotoxicity)

FaFEE FAREFEEY AESAEe SAH A3 txaol nlste]l 25ug/miel Al 400

pg/m7H A e sl AESA o] YEA] (18 69).

140 4

% ;;“ 30

:-’ 60 é 50

i NS-con 5 NS-con

Wl sy NS419-7 L I Ne-410-14

) : Concem-rationlj;_lg ;n.l) Concentration (pg ml)

g 69. 4197 T2 wad Ha o AXY A (murine MC/9 mast cell line)
Murine MC/9 mast cells were pretreated with various concentration NS and NS-419-14 extract. The results are
expressed the meant S.E (N=6). Statistically significant value compared with control group data by T test

(xxxp<0.001).

B S16, A3, SA5, 4670l 23t g i FEE

FAFEEY LIS FEEY AXsAdE FAHI A3, Sl6(Enterococcus durans),
A3(Enterococcus faecalis), SAS(Enterococcus faecium), 46(Leuconostos mesenteroides) it
2 49 FaoE Wad a3 A FEES thEd vlske] 25pg/mlol A 400 pg/mb7tA] EE
FEol A A=Al vERFA] kS (Y 70).

1

Cel I viah ity (%

NE-con

401 ama-- N§-516-14

25 30 100 200 0 23 30 100 200

Concentration (pg ml) Concentration {ug'ml)
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Rk B I
i: %_ 80
g =
3 s ? &0
Z Ni-con Ni-con
0] ama-. NE-SA5-14 S B NE-46-14

Concentration (g ml)

I 70, Akt daE SRR AXSA

ol AXEAS A3 A3 (S)-ginsenoside Rg3¢} (R)-ginsenoside Rg3: W%

%??]_ /\]_5]:_ o T
ol mlgke] 25pe/meel A 400 pe/mi7HA EE EwRolA AESA ol UEhA &skE. (L™
71).
140 140
0 I s S
E 80 f__ 80
s & = 60
z NS-con Z NS-con
U I CSH-3-62-1 W1 ----- CSH-3-6
B 7 B n - - -Concentr:;ti;n (Hgml)

Concentration (g ml)

a9 710 Alxd 9 24 (R-, S-Rg3d)9 Alx5Ad 45

(2) ELISA &4

FAEEZE (NS)H S EZ ko] vwbA Eo A IL-133 MIP-1a A mxi= A3Fs w2
6}71 f18Fed, MC/9 ] ghA 2o sAsﬂr thekdl sl FAFEE (NS)Y HEsAS Xy
% DNP-IgEZ A8+ 5 24417 & ELISAZ IL-133% MIP-1a A4S A9 8.

7h IL-13 waz g A
a8 72004 B onpe}l 7ol MC/9 ulEbA|EOA] TL-13 AAFEFS FH X7 (Only MC/9

cel) 510.3+25.7 (pg/ml)°)SLiL, DNP-IgEE A 2§ thxv"2 935.5426.8 (pg/mb)=E F-H 2|7+
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(Only MC/9 celDell w8l oF 45.4%°]% Z7F5 A0S, FAAHE72 Cyclosporin A (CsA, 10 ug
/m0)E TL-13 AAbeko] 596.7£25.0 (pg/ml) e 2 ol Hlsl F24 A (p<0.01) A% e
FHFEE (NS Tasq AHesk AdEael IL-13 A4S 100 pg/mid A= 77
R74.9+18.0 (pg/ml)3t 734.24294 (pg/ml)= thzwol w)ste] 22k °oF 6.4%9} 21.5% o] 9
4 A (P<0.05) HaHAE (™ 72).

of Atz wMREAZ A ol H]ste] WEFAo] FAFEE (NS) B ¢ IL-13 ¥y
ol Ay o] F4tol “LE Eote] olEy oA &gl i B syl yYElH T A7y

ol . g, dEFAOE w23 & Rg3(CSH-5-62-2)7} 7Hd 73k A48 e
A, olels A= lﬂ_o} B24be] IL-13 A 242 Re3el 7|ldvhar feks.

1200

IL-13

1000

800

500

400

IL-13 level in MC9cell line {(pa/ml}

200

0- L,
Cnly MC/9  DNP-IgE DMP-IgE+ DMNP-I3E+ DNP-IgE+ DNP-IgE+ DNP-IgE  DNP-IgE+ DHNP-IgE +
cell Control Cs410  NS-con  NS-419-14  NS-46-14 +NS-516-13 NS-SAS-14 CSH-5-62-2

Concentration {mg/ml}

19 72. MC/9 v A Eo A IL-13 AAatZe] o F4to] n A= oA Ay

(t}) MIP-1a w92 44

%] 73004 B mkel o] MC/9 W WhA oA MIP-1a Aabse 32 (Only MC/9
celD 188.9+7.13 (pg/mb)ol 3L, DNP-IgEE A e|dt tjxa 291.9+47 (pg/mb)= - A
(Only MC/9 celDol nlal oF 352% o 75w, FdHET< Cyclosporin A (CsA, 10
wg/ml)= MIP-la AAbaFo] 203.6+4.8 (pg/ml) oz tfzwol Hl3) 24 AAp<0.001) FH4s
A FHaFEE NS R4S Ags Adare] MIP-1la A4S 100 peg/miol A= 2
7}k 256.8+6.06 (pg/ml)3 224.6+7.71 (pg/ml)= thZrel w|dte] 27 oF 12.0% (p<0.01)<}+
23.0% (p<0.05) o]’ Fed A AAaH NS (2™ 73).

o] A= W|REA Zo A thxTe ¥]sle] WEFAto] FAFEEE (NS) Brh v MIP-1a ¥
& 7Fol 7“\Q01 Fato]l MEE Foto olEy A @Al dE Tt vYerwotar Az
HojR, g9, dagAo 2R 288 @Y Rg3(CSH-5-62-2)7F 714 23k A LA & e
Wols. o2&k 7éﬂri Hol WE A MIP-1a A 2/d S Reg3el 7]elgtiar det

gﬂ
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350

MIP-1a

300

250

200

150

100 4

50

MIP—1a level in MC9 cell line {(pg/ml)

Normal DNP-IE  DNP-IgE+ DNP-IgE+  DNP-IgE DNP-IgE DNP-IgE DNP-IgE DNP-I3E
Cantral Css10 NS-com  #NS-419-14  +NS-46-14  +NS-S16-14 +NS-SA5-14 +CSH-G-B2-2

Concentration (mag/ml)

a9 73. MC/9 H|¥tAZ oA MIP-1a At wa 4ol n A= oAz
5x10° MC/9 cells were primed with 1 zg/m{ anti-DNP IgE overnight and stimulated by addition of 0.5 pg/m{ DNP-BSA. MC/9
cells were pretreated with CsA (10 pg/ml) or NS and NS-419-14 (100 pg/mé) for 16 hours. MIP-1a levels were measured by
a sandwich ELISA wusing an ELISA kit. Values are expressed as means+S.E. from two-independent experiments. (##%

p<0.001).

(t}) Real-time PCR #4

FAFEE (NS @ ETAto] v A IL-4, IL-5, IL-6, IL-13, GM-CSF, —L#]ir
TNF-a mRNA Fd# 23] m2i= AFS 7] %’4%}04 MC/9 Al Zo] CsA (10 ug/ml)
of tgst wro FHaFEE (NS)H YE34s AHes 5 DNP-IgE (1 pg/ml)o= A=
g 6A17F & real-time PCRZ mRNA Fdx 2d8 24

@ IL-13%} IL-5 mRNA A= @&
a9 74-@)ol A H o] IL-13 mRNA FAA EdL& FX A (Only MC/9 cel) 747}
0.261£0.04001 132, DNP-IgE& A=F3F 272 0.994+0.0070.% T A (Only MC/9 cell)l
Hlgte]  oF 73.7% ol FHA TdHol FIUMEAS. Ocl:*éﬂ%}_ilcﬂ CsAH gt 7+7)
0.341+0.080 (p<0.001)= mZ%loﬂ H] o}oﬂ °F 65.7% ol AR FoA A HAHS
& s *E?‘e;iu IL-13 mRNA ##

J

x

= FAFEE (N)F Fas4hs A7 ¢ DNP-IgEZ A=
2} WS gt H)Eke] ZFzF oF 30.8% (p<0.001)Q} 45.1% (p<0.001) o] 4<e] EA A &
o1 QA 7AFHYEL. A, waEaAozrE R @d Rg3(CSH-5-62-2)7F 7} 73t

g 74-(b)oll A H o] IL-5 mRNA FAA ¥#3H-2 FXA7- (Only MC/9 cel)2 Z+7}¢
0.116+£0.047°] %132, DNP-IgEZ A}=3F a2 0.981+0.0200.2 FA X+ (Only MC/9 cell)ell
Hjgted AAS A FAA TdHo| FTUHHEAS. FA RIS CsAX el ZH2F 0.363+0.235

(p<0.0D)Z T 316}04 °F 63.0% ol AT R FoA IA HAaHUE FAFEE
(NS)# HE$4e A 5 DNP-IgEE A= A9 IL-5 mRNA 34 2de gz
o ulate] 24z} oF 18.0%9F 27.5% ol4e] #HAas ot BATA fHLe NS



o] Ayt u|gbA| EoA T H|ste] TE
IL-5 mRNA FAA @& 3ol daso] F4ko] wt
vebstba Az, 3 wa Ao g Ry Fy 3l

gk A g = HEF L=

Aol FabEEE (NS) Buh v IL-13%
ko] Ly =)o oig ax7tEot
@ ALY Rg3(CSH-5-62-2)7F 714 %

i

~

0.8 -

06 -

0.4

0.z

RQ of IL-13/GAPDH mRNA in DNP—{gE-CT

0o A

CnlyMC/9cel DNP-IgE  DWP-IaE+ DHP-IgE+ DNP-IgE+ DNP-IgE+ DMNP-IgE+ DHP-I3E+ DNP-IgE+
Control csAl0 NS-con  NS-419-14  NS-36-14  NS-S16-14 NS-SAS14 CSH-S5E2-2

Concentration {ma/ml)

(h)
'2 milL—5

08
06 -
04 -

0z

RQ of IL-5/GAPDH mRNA in DNP-HgE-CT

0.0
OnlyMC/3  DNP-IgE  DNP-IgE+ DNP-IgE+ DNP-IgE+ DNP-IgE+ DMP-IgE+ DNP-IgE+ DNP-IgE+
cell Control Ce410  NS-con  NS-410-14  NS-46-14 NS-S16-14 NS-SA5-14 CSH-5-E2-2

Concentration {ma/ml)

9 74, MC/9 WA XA IL-13% IL-5 mRNA 44 2@ &g gibo] uxi= ¢
Al &

5X105 MC/9 cells were primed with 1 zg/m{ anti-DNP IgE overnight and stimulated by addition of 0.5 pg/m{ DNP-BSA. MC/9
cells were pretreated with CsA (10 pg/ml) or NS and NS-419-14 (100 peg/ml) for 6 hours. The expression of I[L-13 (A) and
IL-5 (B) mRNA was analyzed by real-time PCR. The amount of SYBR Green was measured at the end of each cycle. The
cycle number at which the emission intensity of the sample rises above the baseline is referred as to the RQ (relative
quantitative) and is proportional to the target concentration. Real time PCR was performed in duplicate and analyzed by a

Applied Biosystems 7500 Real-Time PCR system. Values are expressed as means+S.E. from two-independent experiments.

(x* p<0.01, *+x p<0.001).
® IL-63 TNF-a mRNA 42 &3

% 75-(a)oll A o] IL-6 mRNA A w3 FAH A (Only MC/9 celh)e 747}
0.378+0.024°] %131, DNP-IgEZ =3k w2 1.059+0.0590. 2 -3 %+ (Only MC/9 cell)el
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Hlsled d@ASA FHA wdHol FTUMHAS. FHHET CsAXHE TS 747 0.538+0.091
(p<O.00D) 2 thZ=arel ulske] of 49.2% o] SAITAoZ Fold A #AaHAS 755
T (NS 2 & T4HNS-419-14)-8 A2 3 DNP-IgEZ A3k A& 9] IL-6 mRNA FA A}
WS o] BlEte] Z4zd oF 40.1% (p<0.05)¢F 40.0% (p<0.01) ool EAIA o)A

A AR e T HF A4 NS-46-149F NS-SA5-147F 71 243 dAEde el
Qﬂr oL e, 3, Y AU CSH-5-62-22] A $olm 73 A28 JehA
o

a8 75-(b)ellA H5e] TNF-a mRNA #3x ¥d2 FAH A (Only MC/9 cel) 747}
0.036£0.02601 2132, DNP-IgE= A=+3F ] 272 0.969+0.031 0.2 T3 A (Only MC/9 cell)ol
v)ste] dASA FAA FdEo] FUIH RS FANETY CsAX a2 0.365+0.259 (p<0.05)
2 zxaro] vlgke] oF 62.3% ol TATACE Fod A HaHAE FAFE=INS)H
U E FAHNS-419-14)8 @] 3 DNP-IgE® A=3k 2379 TNF-a mRNA ##Ax @38
thzatol wake] 22 oF 47.0% (p<0.05)¢F 51.7% (p<0.05) olAe] EAeE F9A4 UA #

of Az wWAENA uEel Wste] WaEse] FAFEZ(NS) MY © TNF-a
mRNA #34 @@eo] 7auo] 44te] WEE oo opEd el B tF wwel T}
!
2

HAE AoRE AZEW I F NS-419-14 HUbs NS-SAG-1404 & ¢ U2 858 Hola

A T @Y AFEY (S)-Re37F 7ME & Ee s AYi ded oy HEEAA

(S)-Rg37t b= oAl B4 AUD A& Aow Wik,
(a) (b)

1.2

. mil 6 2

g oo 5 mTNF-a

'y L]

g E 08 | .

E oo QZE: 05 - T T

Z I

g B4 % 0.4

j ;

= 02 .E_ i |

I 2 g | jjﬁ

0\yMC/9 DNPIQE DNF’IQE DNP-IgE + DNF’IQE DNP\gE DNF’IQE DNP\gE DNP-IgE + O\yMC/EI DNP\gE DNF’IQE DNP\gE DNP\gE DNP\SE DNF’IgE DNP\gE DNP\gE

Concentration (ma/ml) Concentration {mg/ml}

a9 75. MC/9 H¥EAIE Al IL-6 and TNF-a mRNA dx 2@ ¥ Fio] nx

= oA 53

5x10° MC/9 cells were primed with 1 zg/m{ anti-DNP IgE overnight and stimulated by addition of 0.5 pg/m{ DNP-BSA. MC/9
cells were pretreated with CsA (10 pg/mé) or NS and NS-419-14 (100 pg/ml) for 6 hours. The expression of IL-6 (A) and
TNF-a (B) mRNA was analyzed by real-time PCR. The amount of SYBR Green was measured at the end of each cycle.
The cycle number at which the emission intensity of the sample rises above the baseline is referred as to the RQ (relative
quantitative) and is proportional to the target concentration. Real time PCR was performed in duplicate and analyzed by a
Applied Biosystems 7500 Real-Time PCR system. Values are expressed as means+S.E. from two-independent experiments.

(xx p<0.01, *==x p<0.001).
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@ IL-43 GM-CSF mRNA 44 @&

a9 76-(a)olA H%ol IL-4 mRNA FAx 9dL FHAT (Only MC/9 cel)<
0.176£0.013°1%13L, DNP-IgE& A3k thxa<S 0.983+0.0130. 2 227 (Only MC/9 cel)l
Hlgte] AAFA FAX Edo] FIHE RS, AT CsAHE 72 0.214£0.023 (p<0.001)
) zaroll BlEte] oF 783% ol EATA R foA AA #AAHUL. FAFEEINS)FH
}HINS-419-14)& A2l $ DNP-IgEE A= A9 IL-4 mRNA Fd2 ¢3S o
Hlsle] Zhzh oF 339% (p<0.001)9F 49.2% (p<0.001) °]3e] BATA FoAd dA #

>

o] Az HWAEZAA o] H]3}
IL-4 mRNA 72 & go] as o] 4k
s7) vrebskThan A7 E S

a9 76-(b)elA] Kol GM-CSF mRNA 34 AL FA-HA7 (Only MC/9 cel)
0.246+0.063°1 %1 3L, DNP-IgEZ #A=38F thxaS 1.003£0.0030. 2 227 (Only MC/9 cell)]
v)atol AAEA A @aEo] F7EAS. FANET CsAAZ TS 0.431+0.295 (p<0.05)
2 tzTol ndke] oF 57.0% ol EATEH R fo0A A AAFAS. FHFEENS)S
gl & DNP-IgE® A3 Ad7¢ GM-CSF mRNA 34 2&e gz 2oz 819l
. 28y HE A4S AE § DNP-IgE= A=3 A3 79 GM-CSF mRNA #dxF &

ol mlske] Zzb of 14.6% ol T7FtAAR FAGE FodL =

2
e
Z
¥
fz
o
in}

i~

gl dET F4FE
bR o)

E E3lo] olEd A A Y3t 2T

(a) (b)

" milL-4
'z mGM—-CSF

RQ of IL-4 /GAPDH mRNA in DNP—1aE-CT

RQ of GM-CSF /GAPDH mRNA in DNP—IgE-CT

5 | B

Only MC/9  DNP-IgE  DNP-IgE+ DNP-IgE+ DNP-igE+ DNF-IgE+ DNP-lgE+ DNP-IgE+ DNP-IgE+ Only MC/Seell - DNP- 5 EyEmEs D
cell Control 3

DHP-IgE+  DNP-IgE+  DNP-IgE -IgE NP-IgE +
C3A10 NS-con  NS-419-14  NS-86-14 NS-S16-14 NS-SAS-14 CSH-T622 NS-413-14  NS-46-14  NS-S16-14 NS-SAS14 CSH5622

Concentration {mg/ml} Concentration {mg/ml}

g 76. MC/9 WA oA  IL-49 GM-CSF mRNA #3x 2de] vrggito] nXA
oAl 3
5X105 MC/9 cells were primed with 1 zg/m{ anti-DNP IgE overnight and stimulated by addition of 0.5 pg/m{ DNP-BSA. MC/9

i A

cells were pretreated with CsA (10 pg/mé) or NS and NS-419-14 (100 pg/ml) for 6 hours. The expression of IL-4 (A) and
GM-CSF (B) mRNA was analyzed by real-time PCR. The amount of SYBR Green was measured at the end of each cycle.
The cycle number at which the emission intensity of the sample rises above the baseline is referred as to the RQ (relative
quantitative) and is proportional to the target concentration. Real time PCR was performed in duplicate and analyzed by a
Applied Biosystems 7500 Real-Time PCR system. Values are expressed as means+S.E. from two-independent experiments.

(xx p<0.01, *==x p<0.001).
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7. ol &y A FF — in vivo

In vitro 23 E8 F4to] dlxT oz ALE3SE FAFEE] vlE olEd oA &4& A
i s FAEE S 2 FolA TP AAEAA S YERUE A NS-SA5-149F NS-46-14 %
B3OS, oo 2 AFHAdAE AYEE flste Zek Fa AEoR Jhed #F

Fal
NS-46-14%1  tF  LEIZAES  Halo] FEHAIES  AAFA e SASHEFE
Enterococcus w32 Tt A8l fratwt o2 7o) Aol AREHAL UARE Hmo A REAH R
AFme]  ARge]l  AgH = fJFolr] wWEel, Eex Fi AFE Aol gle
46(Leuconostos mesenteroides)TFr5Z o] &3l d S

= =
L. wa o] o] 9 WEIE AAEU F in vitro AT lA]

(S)-Rg3% FE23%S A9 (X 31).

¥ 31. In vivo A A

2l e W
NC/Nga-Nr Normal NC/Nga mice
_ Atopy dermatitis skin lesions—induced in NC/Nga mice by
DNCB~Control 2,4-Dinitrochlorobenzene (DNCB)
DNCB-FK506 DNCB plus FK506 (0.196 ointment)

DNCB-3% NS-46-14 DNCB plus 3% NS-46-14 (ointment)

DNCB-0.5% NS-46-14 DNCB plus 0.5% NS-46-14 (ointment)

DNCB-3% S-Rg3 DNCB plus 3% S-Rg3 (ointment)

DNCB-0.5% S-Rg3 DNCB plus 0.5% S-Rg3 (ointment)

) AAA=

(7h A@ A of

Fadde AFEH A oF2  diethyl pyrocarbonate(DEPC), chloroform, trichloroacetic acid,
isopropanol, Tris-HCl, KCl, MgCl2, 438+ &3 H(ACK lysis solution), DMEM (Dubecco’s
modified Eagle’'s medium) ® %<, dulbecco’s phosphate buffered saline(D-PBS),
sulforhodamin B(SRB), 2-isopropanol, sodium dodecyl sulfate(SDS), Streptomycin(Giboo,
USA)E AF&3F Y. HPLC ¥ A5+ Myricitrin (Sigma,USA)¥ Quercitrin (Sigma, USA)
AES AFEEAS. $HolE A (fetal bovine serum, FBS)S HycloneAHLogan, USA) A &S,
anti-CD3-PE (phycoerythrin), anti-CD4-FITC (fluorescein isothiocyanate), T-stim< BD
Bioscience(USA)AF Al &S anti-B220-PE, anti-Gr-1-PE, anti-CDS-FITC, anti-CD3 mAb %
£ Pharmingen*HUSA) A58 IL-4, IL-5, IFN-y, 22]a IL-13 ELISA kit¥ eBioscienceA}
(USA) A|%-8, IgE ELISA(Enzyme-linked immunosorbent assay) kit¥= ShibayagiAt
(Shibukawa, Japan) Al%-2, 71EF Gk Ao Ea A oF& AME319 &
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() 23717

ZL Ao ALR3 V7| d9FEE7|(DWT-1800T, W%, Korea), 249 ZHAA (rotary
vaccum evaporator, BUCHI B-480, Switzerland), &2 7Zx7](freeze dryer, EYELA
FDU-540, Japan), CO2 H]<%7|(Forma scientific Co., USA), QA1¥-27](3+d 338} Korea),
plate shaker(Lab-Line, USA), spectrophotometer (Shimazue, Japan), Bio—freezer(Sanyo,
Japan), Quantitative Real-Time PCR (Applied Biosystems, USA), ELISA reader (Molecular
Devices, USA), HPLC (High performance liquid chromatography ; Waters Co. USA) 5%

g3

(2 HAEE

ol ¥ A9 WWE #sy] 9o FHolH 7 FHe 20~22g NC/Ngaid=](SLC, Inc,
Japan) & TU AT T ENA T8RS TES A9 LA DFGAE (FAAA FHIL, S
g Co)ot B8 Z83 ¥48ta, &% 22427, % 55+15%, 12 A7 light-dark cycle®] 74
= A 1 FF Azl F Aol AR e, 2Yal sEATY &4, detd g
A AR 9 2&4 #EE st s=435e 993 (Institutional Animal Care and Use
Committee @ TACUC) 9] 5<1(5 21 5:DJUARB2013-012)& ®Hok+-

YEEN 2 (9)-Red TAADE 24, £4, Al 3% BEEA o
A (9)-Re3, 223 05% FKE069) ABS Edste] Azxsigon FA4Re % 323

¥ 32. 35354 2 (S)-Rg3 extract cream formulation
agn 3% =& 05% =& FK506 (4 ol =a)
° e (3H=%) (&) (=)
Glycerine 10.00 10.00 10.00
Silicon %= 0.20 0.20 0.20
o) Microcide-C 0.20 0.20 0.20
T¢ | EDTA-2Na 0.01 0.01 0.01
Keltrol F(1%) 5.00 5.00 5.00
Sepiplus 400 0.30 0.30 0.30
Lanette O 2.00 2.00 2.00
Olive M 1000 1.00 1.00 1.00
Tego care 450 2.00 2.00 2.00
Puresyn 4 2.00 2.00 2.00
TCG-M 3.00 8.00 8.00
DC 200/6¢cs 2.50 2.50 2.50
Lipex Shea 1.00 1.00 1.00
o Vitamin E 0.50 0.50 0.50
Y
D-P 0.10 0.10 0.10
BHT 0.02 0.02 0.02
TEA 0.10 0.10 0.10
A )
Di water 2.00 2.00 2.00
A B C
A7 3% Yy %%-Zr%_% 3.00
v 05% X ESHFEE 0.5
FK506 (Fddlz=a) 0.5
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(4) In vivo; Atopic dermatitis-like skin lesions induced in NC/Nga mice by DNCB

R 9 AlEAE

B 77392 NC/Nga BFE 1FY & A&7 & NC/Nga B9 ol # sebg-olA5-H
g AGEAA AAE ARE 2443 A F 1%2] DNCB (dinitrochlorobenzene) 7}
50 e ofAE I EYHU@B 1D 200 WhE AR Pl =¥shal, 39 F 2% E¥s)

°
S 7AdAFEH =, 179 3824 3573F 04% DNCB €9 150 & AxF =32 (10
T8 ~13F8)ste] ofEy I F-dS FEAA oW, v 5 St 7= Yamamotol63)
S #33lo] erythema / hemorrhage, dryness / scarring, edema, excoriation /
erosion, lichenification 57} % & o2 3}31 =+t 7tsto] ofEy] ¥EMAE WSS
B AE E¥&E 04% DNCBE 253 =¥3 & CP-A-B F&55S 3%% 05% Adg oz A
zsto] Zh7b 3 FH12FE ~155F%) 4 1A 134 58l =i+

e}

)
= ER TS B =
o7 AAY, A UFx == FKH06 (tacrolimus) 0.5%E F 53 22H 5599

55
ofN
i
e
)
dlo
it
12
o
:|N£
it
o
=
ol
-z
o
lo
&

52 AAste 10% T2EH oo

G) dgwy 2 ddd

(7F)Atopy dermatitis like NC/Nga mice

NC/Nga-Nr DNCB-Control _ DNCB-FK306

DNCB-3% NS-46-14 DNCB-0.5%NS-46-14
F

DNCB-3% S-Rgl DNCB-0.5% $-Rg3

a9 77. NC/Nga mice°lA FK5063 2ra 343 @ Axdo Ao digk 47



a8 772 NC/Nga normal mice?t <¢]7]d] DNCBE AHgs3te] olkExgE {23k
DNCB-induced atopy dermatitis mice(tZw), DNCBE X 2|3lo] olEyE {23t vp-gAo
0.5% FK506= #2|gk i, DNCBE A ejste] o}y & ek w20l 3% NS-46-142 A ¢
3t 7, DNCBE A3l oy E Hw3dl w20 05% NS-46-145 A3k ++ gla
DNCBE AHgslo] olEdE sk vhg2ol 3%9 05% (S)-Rg3 A 48445 e
W oA,

AAA e oheasl WA vigae ARdz, B
BHAHANES & ANS. olel vafA FAHET2 FKS06S st ofE3] 7} ’&%0] <
Aslel g 9E AR 95 Aol dolde & & UG BB, 3% DEFF AR
2 (S)-Rg3% AT ol A okt 433 EATNLE FA5H 2.

, AAZE A, d=d ve aElan Sl

(\}) Hematological parameters
o F MG} T T HEFe FAE slo] olEy A EAE & HE HEF

# % heparin (20 TU) 30 X289 3md sylinge FAH]| 2 A% & 0.8mE 2|
S AMEgHFAT AN ZA] EAET)l Yt o F WP TFT, A F AX
TE As @ FAVE F 43}93\
T |
4 _ 45
‘ S
_3 8 T =l
= E 3
Z 4 ;
Nr  DNCB DNCB DNCB- DNCE- Nr  DNCB DNCB DNCB- DNCB-
CT  -FK506 N546.14 NS-46-14 CT  -FK506 NS46-14 NS-46-14
3% 0.5% 3% 0.5%
L4 ‘-_\ 50
2 = ¥ cEosmephisey
Z s E i
X B

DNCE DNCB DNCB- DNCB-

S el Nr DNCE DNCB DNCB- D
0 ;:‘; T -FR306 S-Rg3 -
]

3%

-CT -FEK306 8 Ra

2 C

78, A F WA TFT, ZAT AXEF FA



Iy 782 NC/Nga normal mice®t o7]o] DNCBE AHgsle] ofEIE f{Esh
DNCB-induced atopy dermatitis mice(thZ+"), DNCBE A |3l olEdE {3 wpg2o
0.5% FK506S #glst ++ DNCBE AH#sle] olExE fuhadl vl 3% NS-46-145 A ¢
g =, DNCBE AH#ste] ofesE fd whezol 05% NS-46-145 A3 zaz
DNCBE AHlslo] olEdE {83 vh-9-2of 3% ¢ 0.5% (S)-Rg3 A elatoll Al o] doks wd

= b |
T, B, B4R /‘ﬂiff‘% el 2. o= olEnrt WHstHA FUslel| W a g4y}
(S)-Rg3 A& AU ExTA FKL06S HEA vludAdsh #4243 3% Wi sihad
(S)-Rg3 gl A o]:c‘}‘iﬂ T3 vz oA A4S AE & e, 05%9 A=
dA Y Tl = P A X SRR oF7he] A &S B T 4 S
(t}) Immunoglobulin E Serum level
60
E Eg
N D‘\CB DNCBE DNCB- DNCB- T D\CB OHCE Dheh- Tch
1’ " o3
FK506 NS-46-14 NS-46-14 T “Rf ;f{

3% 0.5%
21 79. Immunoglobulin E Serum level-2 2 34 9 (S)-Rg3

Immunoglobulin E Serum level A&S 53] IgE 5 A3 Lolr ke,

B 232 NC/Nga AF 29 Fote} AWE (retro-orbital venus plexus)olA 1057, 125, 14F
of capillery tubeZ ©]&3fo] oF 10002 oS A & AAEZ 7] 6500rpmel A 20+
QARG 30 dHE B S,

B FHLe FHdlo -70Ce] s BAS I NC/Nga AF 9 24 Ul gE 5% F42 ELISA
= IgE &5 FA}A5.

B 7 wellol NC/Nga AF oA 105, 1257, 18] 1459
dilution buffer 45 = E3+3le] 7+ wellel #F3F3, 247F Fot
23] washing &80z A A3 t}L biotin- conjugated anti IgEE @il 247k HHA
S+

B A 23] A & gEgdoz M3 vFe Avidin-HRP conjugeted antibody 100402 =
g atar 1A A2l A BAE F Al AHEY S =3 TMB 71 dS 100 53t

= al
Aol A 30TzE WAF & 1004Le] stop &= A2 F ELISA reader 450mmell A &3
[e]

N

s g7 5u (1/10 dilution) ¢}
25C AL wrx3d &

R4

o)

a8 79 NC/Nga normal mice®t 97]9] DNCBE A3t olEdgE {utbdh

_87_



DNCB-induced atopy dermatitis mice(tZw), DNCBE X 2|3lo] olEyE {23t vp-gAo
0.5% FK506e A glgk «f, DNCBE A ¢|3}o] olEd & 23 vhg-2of 3% NS-46-145 # ¢
& o, DNCBE AH#ste] olEdE {FU3 vhgzol 05% NS-46-145 Ak « 28l
DNCBE Aglgte] ofEdE Figh whe2o] 3% 9F 05% (S)-Rg3 Aol

ARE YeheE 28zl
1

‘ﬂe‘ He gAe aFer Fo 7]0% W] o]y

Immunoglobulin E Serum] 4]
Immunoglobulin E(IgE)& X5 =9l
ToE dHEY] A, dHEr]g v e,

3 5 yds dd 2] 3ol A %‘%X—;‘ﬂ ek 3 % IgEL mast cellel Z23}13Fo] mast
cellol A o] Ate]E7kQl = s]aERls ddl27] AddAE e H+. wEbA IgEg
wh] ko] WolAH AF S ol Fkacgle] FrfgrheE &4l

a9 795 HW olEy Fid vheio] WEIAA T @l AFEY Rg39 AHEwe o
Immunoglobulin E Serum levels Y5+ &35 Holal 5. o] FKH06S A& sk +9HF2
ol A RE T thxrol A EASEE IgEe] BN FEE th WHoE olEy oA €45 B

0].2. ol o o
E]IE =T )\}\9}\]13-

_—

= DO
_Id

o

(#}) Cytokine production

A E 22 2 Aol =Tkl SA

AR vt 25

B NC/Nga A7 2% 14F Fo 43 e Fu5staL vES 4559 100 mesh= H|FAELE

gk S =

AY CD3 mAb 1lpg/mi-e 96well plateo] coatingdlte] 4C WA are] A overnightdk t}he-

D-PBS® 23] A3k

B 723 v EE ACK £&9°=2 RBCE AAS & DNCB extract’} coating® 7+7};
wellell 5x105 /‘ﬂﬁm 5% FBS-DMEM #Hj oA 48A17F &b kst = A7 2]7]
2,000rpmell A 383+ 4 # S 20002 WA Y-S AR5

B v el IL-4 (BloSource, USA)9} IFN-y (BioSource, USA), dAW IL-5
(BioSource, USA), r&]ar g3 IL-13 (R&D system, USA)2] =+ A2 ELISAZ =
A=,

B 7} wello] sjoFgAd ol 50uE F531aL, 2417 e 25C A2o A HA 3 3 23] washing
FZQ ol oz A3 ﬂr biotin conjugated anti -IgEE % i1 247t HA]3FS-.

B A 23] A & gFERor A &% g Avidin-HRP conjugeted antibody 1004E X
gl 3kaL 1A ZE Aol A H

o

Fato] obEy] oA BAHL Folu e

o

haoll A 30T WA F 10009 stop &HE A g
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.‘:; 1300 B-—.

401 L-%laval - ! FI-g wvalin splane. Cult. Sup.
. = T 1 1 1 =
= = L-41= plano. Cult. Sup.
= e (= (]
= — o
Sz Ba
5 = =
= z
3 £ 2000
- + =
z 2 =
L e T 1500
i 2 - =
= 2
4 100 2 1000
ol el 5 500
=
- lI
- = A

Nr D\CEI DNCE DNCE- DNCE- -CD3
-FES06 MNE-46-14 NE-46-14

3% 0.5%

Nr DNCE DNCB DNCB- DNCB-
CT  -FK506 NS46-14 NS46.14
3% 0.5%

1501 mIL-3leval = 7007 WIEN-gzmma lvalinpl:
E 400 BIL-13leval I e
B 300 § 5 A
3 2% g 2000
= 200 T
L s
= 150 E
o 2 1000
1 A0 z
L : §

) iR
Nt DNCB - DNCB- = D3 m D\LB D\CB DNCB- pneE.

T $-Rg3 0§ SRz gps

30 5
D._ [ i n: D.::'C

1 80. Cytokine production level

29 802 NC/Nga normal mice, DNCB-induced atopy dermatitis mice (control), DNCB
plus 0.5% FK506-ointment mice, DNCB plus 3% NS-46-14-ointment mice, and DNCB plus
0.5% NS-46-14-ointment mice (dorsal skin tissue)E 45 &9 x|t vh-g29] WA X
A A= cytokined] AAE = TS BASHE 2#ZY. 9 8004 HE vk} o]

il

23N FEE59 (S)-Rg39 AHE 3 w29 A4 A} JE7kqle] Eulgfo] A28 &4 9
o 3%9 ELoAE olEHY XNBAR ALY I FKH060] vl53d %S AU gl
Soz wasay g AEU (S)-Rg3E olE ¢ %ﬁﬂ AL JElE S 45 A0S

(v} FACSl 9g FAE &4

Axillary lymph node(ALN), Z2]3l Sx3zAdA 83 $AFE 249 Agduwe vpsy)

T

B NC/Nga AF A ALNZ 7zt7t 2 Z3}o] 100mesh® Al EE ¥l dle] D-PBSZ 587 9
A1 E-2](1700 rpm)skar 23] A& F 3 cell strainer (FALCON, USA)el 347 AE o] 9]
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o Aol BEEg AlAHE.

& chopping$t - collagenase lmg/mﬁ (in 3% FBS + RPMI 1640)& % i
37C shaker (180 rpm, 20 min) B F7|ol| Al v]%kst & A RS 3| 43f= WHO R 43 wb
B39

=% ALNJJr w52 AaAre F Axs
105 Cells/nt MEZ AT = 4TA @
A A3 5

z} 2} o anti-CD3e-PE, anti—-CD11b-FITC, anti—-CD4-FI'TC, anti—-CD&8-FI'TC,
anti-CD23-FITC, anti-Neutrophils-FITC, anti-Gr-1-PE, 2183l anti-B220-PEE %31 30
‘F:Zl' EOO:”:IH]—O}\]/\}\E-

HES- & 33 o] PBSE A% & flow cytometry®] Cell Quest X =178 o]&
CD3+, CD4+, CD8+, Neutrophils+Gr-1+, 233l B220+CD23+ A ¥FE WE S (%)=

3l & F NEFE F&3te] b A0 A Al MEZS (absolute number)E 4FHE3HS

Fvhe mE 249 AL 55 x

&394 (immunofluorescence staining )2

s

S|
&

Ol

ri

ALN cell content & absolute No.

A NC/Nga-Nr DNCB-Control ~ _ DNCB-FK506

16.3%

UJ
o3

23.8%

03

18.8%

ks | it 309%
}_f{« 1l 110" 10 1 10t 1
Y
=~ DNCB-3%NS5-46-14 DNCB-0.5%N5-46-14  DNCB-3%S-Rg3 DNCB-0.5%5-Rg3
2 20.5% ..é 15.9% :":'_ 18.6% .;.3_ 20.9%
o | g
g g
1
3 iR PO35.7%
10° 10" 107 107 1 wf 10 107 107 1o
> CD4
B B CD4+ Th esll abs olute No. C
o 30 50 B D4+ Th eall absolutz Mo,
i 45 OEPS o Todiskeluilin, = 45 BCD8+c/s T cellabsoluta No.
X = 45
= 40 S
= = 40
.H 35 = 35
?: 30 é 30
e 21
£ 20 £ 20 z
215 = s
2 10 & 10
T . = 5
(&1 0 5] :
Nr D‘\ICB DMCE DNCB- DNCB- Nr DNCE DNCE DNCB DNCE
-FK306 N5-46-14 N5-46-14 T FK506 SRg3 SRgd
3% 0.53% 3%  05%

1 81. FACS 9% #FAXY &4
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B ALN cell content & absolute No.

DNCB-FK506

DNCB-Control

NC/Nga-Nr

A

10°

-0.5%S-Rg3

38.1%

DNCB

30.4%

DNCB-3%S5-Rg3

00 0F o0t

10°

-0.5%NS-46-14

DNCB-3%NS-46-14 DNCB

10°

ol

£Cdn

> B220

o

=

= = [=1 [=1 =
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(el [N e o ST O Qe E7CT0OTEE
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=1
1
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(el NI o ST oRgE | E701 0, 0TEE

(=]

SRg3
0.5%

DNCE DNCB- DNCB-

-FK306 S-Rg3

DNCE DNCE DNCB- DNCE-
CT -FE506 N3-46-14 N5-46-14

Nr

3%

0.5%
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o

b A
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19 82. FACSel 9
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B PBMC content percent

A NC/Nga-Nr DNCB-Control DNCB-FK506
n] 17.8% ' nl 9.5% nl 95%|
2] ' 2] 2] -
] 5
=) 2
% 31.8% | o~ EHN 16.6%| {7 AT 24.9%
O T T T T T T T A T T e TR T T N T T 1
DNCB-3%NS-46-14 DNCB-0.5%NS-46-14 DNCB-3%S-Rg3 DNCB-0.5%S-Rg3
g s
14.7% g 23.6% 15.6% 7.9%
) : ]
20.1% 18.1%
ET o0 1
B & 40 BCD4+Th calls(%)
* kg D4+ Th ealls(%) %’ 15 ECD8+e/sT calls(%)
T s BCDE+e/sT calls(%) B T
= g 30
= 50 = E
- g LU %
£ 20 B
= [
£115 g
2 g
Y10 a1
= Z s
0 0
Nr DNCE DNCB DNCB- DNCB- Nr DNCE DNCE DNCB- DNCEB-
-CT  -FE3506 NS-46-14 N5-46-14 .CT -FK506 B3-Rg3 8-Rg3
3% 0.5% 394 0.5%

1% 83. FACSOl o1& fA¥ ¥

i)

Effects of FK506 and NS-46-14 composition on FACS analysis in ALN in atopy-like NC/Nga dermatistis mouse
model by DNCB stimulation.

After atopy NC/Nga dermatitis skin lesions-induced by DNCB followed by the ointments of FK506 (0.1%), Z&
EAF (3% NS-46-14 , 0.5% NS-46-14, dorsal skin to ointment) and ginsenoside(3% S-Rg3, 0.5% S-Rg3 dorsal
skin to ointment) for 4 weeks. PBMCs (5x105 cells/ml) were isolated, and the PBMCs were washed twice and

analyzed by flow cytometer. Total cell content of CD8/CD4 in NC/Nga mice PBMCs.
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B PBMC content percent

A NC/Nga-Nr DNCB-Control DNCB-FK506
. 19.1% |, 573% |, 26.0%

102

L =1

; o Tt ;] BT Eé u- - 1 ; 2..’--' 3 ?D_ o p .1 T2 :" 3

: 10 1o 10 10 1 10 10 10 10 R 10 10 10 1

~  DNCB-3%NS-46-14 DNCB-0.5%NS-46-14_ DNCB-3%S5-Rg3 _ DNCB-0.5%5-Rg3
39.4% 48.1% 37.1% 46.4%

100 0 10f ?

) &
£ 60 = 60
= B *
=50 g e
E El
B4 7 30
= 20 i 20
710 < 10

0 0 = =

Mr DNCE DNCB DNCB- DNCB- Nr DNCB DNCE DNCB- DNCB-
.CT  -FK506 NS-46-14 NS-46-14 .CT -FK506 S-Rg3 S-Rgd
3% 0.3% 3% 05%

19 84. FACSl 93 fA¥Y &4
Effects of FK506 and NS-46-14 composition on FACS analysis in PBMC in atopy-like NC/Nga dermatistis mouse
model by DNCB stimulation.
After atopy NC/Nga dermatitis skin lesions-induced by DNCB followed by the ointments of FK506 (0.1%), Z&
EAF (3% NS-46-14 , 0.5% NS-46-14, dorsal skin to ointment) and ginsenoside(3% S-Rg3, 0.5% S-Rg3 dorsal
skin to ointment) for 4 weeks. PBMCs (5}(105 cells/ml) were isolated, and the PBMCs were washed twice and
analyzed by flow cytometer. Total cell content of CD4/CD8 in NC/Nga mice PBMCs.

_93_



B Dorsal skin cell content & absolute No

CDLIb"Gr-1" abuchite No . in8kin fisses(x 100

40

20

L

A NC/Nga-Nr

2.12%

— > (CDl11b

DNCB-Control

DNCB-FK506

6.2%

T T T A T TR T T M T T FTE |
DNCB-3%NS$-46-14 DNCB-0.5%NS-46-14 DNCB-3%3-Rg3 DNCB-0.5% S-Rg3
13.5% 18.5%

FT T T TR T T
B S 16
H
545
£ 40
= 35
£
?H'!'{
:EI:]
215
510
S0
Nr DNCE DNCB DNCB- DNCE- Nr DMNCE DNCB DMNCE-
-CT -FES06  NS-46-14 N5-46-14 -CT FE506 &-Rg3
3% 0.5% 304
1 85. FACS g #wA¥ &4
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B Dorsal skin cell content & absolute No.

A NC/MNga-Nr DNCB-Control DNCB-FK506
= o )
- = =
)
1
Ei
wet ]
o e T 12 T o ! anZ BT T ET
: 10 10 10 10 o0 10 10 10 i 10 10 ll
~ DNCB-3%NS8-46-14 DNCB-0.5%NS$-46-14 DNCB-3%8-Rg3 ~ DNCB-0.5%5-Rg3
=) ) o D
- = - =
5 2 2 3
= =] =)
- g - =
T':'— e 5.8% TC'— ek i T':'— 7.5% %
100 LT T (O T TV AR T TV e T T TV D TTE T T
> CD4
= B B (D44 Th eell absolutz Mo, - C WD+ Th cell absolutz Na.
915 =13
Ca BCDE+c/sT callabsolutaMNo. " 33 ACDE+c/sT czll sbsoluteMo.
23 g3
= 20 <20
= i £
215 215
210 210
E ot E Fik
= 3 = 3
R == - -m R I -5 - -::m
Nr DNCE DNCE DNCB- DNCB- Nr DNCE DNCE DMCE- DNCB-
-CT -FE506 N5-46-14 NS-46-14 -CT -FE306 S-Rg3 S-REg3
3% 0.5% 3% 0.5%

219 86. FACSOl 93 §A% #4

(v}) Real-time PCR : Dorsal skin tissue
NC/Nga 79 & 9 F-x24]A RNA & 4l

B Atopic dermatitis-like skin NC/Nga A# ¢ T3F-x4& A F3l9 Z+7+o| RNAzolB 500

wWE 23 &332 w7hA] homogenizer= -3¢k
B AR 53 FHodo] FRRIZ(CHCI3) 50mE H 713k
B o] gl 1683F WA g 5 13,000 rpmel Al A2 5
o] 2-propanol 200 pl9} = E3 o
tFA] 13,000 rpmoll A DA #-2]3

z3sto] RNAE =318+

HHs =5

Kol

-

-
_,__6

Q0% EtOH= FA 3 383 vaccum pumpel A
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58 RNAE DEPCE A @3l 20p9] =550 9] heating block 75Col A E&243 A

% first strand cDNAZAd ol AFE319 <.

]
A
i

WIL-5 mBNA sxprassion in skin

-E BIL-13 mRNA sxpmssionin skin _:n 1.4

512 3

= T

5 z 12

RN 8

% 210

g o8 g

z - 08

% 0B 2

g 2 06

=5 =

3z 04 Z n4a

3 02 S o2

3 3

“ono ‘L ao

= DNCB DNCE DNCB-  DNCB- = Nr DNCE DNCB DNCB- DNCE-

T FEKS06 NS46-14 NS46-14 2GT FK506 S-Rg3 §-Rg3
3% 0.5% 3% 0.5%
1% 87. Dorsal skin tissue®l] A 2] Alo]EF}Qlo] Eu| 3k
S = o) [e) [e]
AA-Fa s ddnkegs v 25

e

FHl¥ total RNA 2 g% DNase I (10U/ut) 2U/tubeE 37C heating block®l A 3087k x|t
S F 75CAA 10 & 59 WA 7.

ol 251 10mM dNTPs mix, 1gf random sequence hexanucleotides (25pmole/2540),
RNA inhibitor24] 1 RNase inhibitor (20 U/ul), 140 100mM DTT, 4540 5xRT buffer
(250 mM Tris-HCl, pH 8.3, 375 mM KCI, 15 mM MgCI2)E 7} & 1u09] M-MLV RT
(200 U/p)E thAl 7b3kal DEPC Agl¥ F/524 HE 53971 20 w7t U= 3

B o 209 wHs T3s A A2 H 2000 rpmeol A 5i7} HA F7kste] 37T heating
blockol A 60% &<t WA A first-strand cDNAE AT th- 95Tl A 58 &<k WX
3ol M-MLV RT(Moloney murine leukemia virus reverse transcriptase, Promega, USA)
= B84 7] & gAo] 45 H cDNAE polymerase chain reaction (PCR)el| AF-& 3k

%
rlo
v

Real time quantitative RT-PCR ®t
B 7500 Real-Time PCR system< ©]-&3}
o5 Z2E (% 33).

o
y=}
o] 33l o Mouse Olionucleotid®] < 7]u] <&
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it 33.. Primer Sequence

Gene Primer Sequence
G3PDH Forward 5' TGAAGCAGGCATCTGAGGG 3'
Reverse 5' CGAAGGTGGAAGAGTGGGAG 3'
L5 Forward 5' AGCCTAACCCTGTTGGAGGT 3'
Reverse 5" GTGATCGGCTTTTCTTGAGC 3'
13 Forward 5" ATGCCCAACAAAGCAGAGAC 3'

Reverse 5' TGAGAGAACCAGGGAGCTGT 3'

B Cytokine fAA &3 SYBR® Green PCR Master mixE AF&3}% 3L, internal standard
= GAPDH= Tagman probeE AF&3+9 2™ primerd] HEF%7F 200 nMo] A wH-g-A]
7.

B JL-59 IL-13 mRNA 2#& gy F-2400A #2359 cDNAE FA st 243830+

B Real time quantitative PCR9 =4

—-Pre-denaturation< 2min at 50C, 10min 94C, ¥ 3. 40 cycless 0.15min at 95C, 1 min

at 60Col A 3.

-Hydrocortinsone =¥3 ok 3l FEHE Foj9 tE< internal standard® GAPDHZ

AL&3Fe] target group®] Quantitative PCRE y=x(l+e)n (xistarting quantity, y @ vield, n :

number of cycles, e : efficiency) = A2Fslo] RQ (relative quantitative)S =74 &

g 87 dAA-TTE A AYgvreS
Dorsal skin tissueolA] W& SAFEHE
A

ole] §AA W3S =AH3AS. A

sl ohEw] oAl FAL mi gxe B Age

o) mxF @A Ao 2}
1 FAFEES vl ALEU Y Aol 1Az
Hal 2028w AfolElele] Bulsh faEe B4 AL, o WHzAdAe wWelms)

2024 = B dE 4 A
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(A}) Effects of Drug on AD-Like Skin Lesions

B Dorsal skin tissue (H & E staining)
DNCB-control DNCB-FK506

NC/N |aNoma]

DNCB-NS-46-143% DNCB-NS-46-14 0.5%

DNCB-5-Rg3 3% DNCB-5-Rg3 0.5%

199 88. Dorsal skin tissue (H & E staining)

B 7o BME T ofEye FHE PotrA

B A WHe s 2E

- % % B 539 9FE dojuo] 10% paraform-aldehydeol Al 24A13F &<t 2@ 11
At o 1 A& deAor ¥YEA, 5um FAE blocks WHE.

- ZAREL A5S dO7]= epidermis, dermis, keratinocytes, neutrophils/ eosinophil =1 <]
s M¥el FFS AWH3= hematoxyline /eosin (H&E) |3} H|WUMEE A A3F=
toluidine blue @M o= H|WAZ & F3An A (x200, Nikon, Japan)o. = #2315 &

g 883 1@ 89% Dorsal skin tissued Eo|A 228 Uetlle 2y, oA e} o
olEd e w=EHAS A 49 Iz AHAYFAE v o] EyPAola FAYA =
AFs HERH A RE % A4t &l AW Re39] Aol A% A9 AA AXEel Jhg
Al FyF-o] gFal Ao A™HFHE & F AANS.

ks B F Fab BRI obell U S48k & &< (S)-ginsenoside Rg3= otE
AA S Axm s AYL A & F A+
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Dorsal skin tissue (Toluidin blue staining, mast cell)

NC/Nga-Normal DNCB-control DNCB-FK506
DNCB-NS-46-14 3% DNCB-NS-46-14 0.5%

DNCB-8-Rg3 3% DNCB-5-Rg3 0.5%

19 89. Dorsal skin tissue (Toluidin blue staining, mast cell)
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8. ALAHF-3A A&

A2A ¥ Ao A o] FFR(15F) RaA T oEA dad Qe ARS B4 1 g

S #FS A9 &y 2L AES 495

B S163 SA4 #F7F B3] i FoZ compound KE A G SS & = 98

B A3 fFAbtre 23 AA"HES AX dd AFEY RblS Rg39 Rghz AIA S 2134
o, ke e] wE #ge S dEgatel (S)-Rg3, (R)-Rg3, Rgb7F A HE &<
A

el sl &
B A3, 46, SA

T YRE Sote] A4kl mFer EA3hk= (5)-Rg3, (R)-Rg3, Rgb
.?4

2 (SR)-Rg3 ¥ RghE ko= H39 2.

A%, obAAA A% 2 superoxide anion A7 EAD).

o,
I, 4 = .

B (Pehel 9@ 419 WA= o2 JbA AEW F HEdoR Rbl RAZ AFA
g sl

ox

]

=

AP SN-52 2 o] E 120T] 30, 60+, 0% S5 HaE e 4%
e S e Q18- (hydrogen peroxide © 4124, DPPH radical

B REEAe olEy AAEHE SAHT A 140‘ TR a4 SAS-14, 46-14,

S16-14, 419-1452 0.2 73k oA

B o] T LFFAE o] &T FEIE 7] 98] s, ofey] Aol A

ohet 430E% Jbse 46-14 WE FAT TR FAIA F8 fE YT (S)-Redo)

sEAES AR A A

3 oE3d] gafN FA<

E71R1e] el 4 e ofE) x4
A AF
B o3 ANBRE AFAFOZRH AT
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A2 A A2ARAA 59 Ug D A
CAEREAE D GAFE ol 8T ANBE wE Asiatd W

—glucosidase A2 A
B Ak By o AW 34 wiFE 348l MRS agar plate o AlS &F 37Tl A
o

347 wjeksk  Plated]l A# colonyE  F3Fal esculin agar WA o] wjEd o
plate Aol B-glucosidase &Aool U&= AL HFAE JAE #+F5 &F3A FE
23l 16S rRNA gene sequenceZ %3lo] T A

B (B-glucosidase #A4-S YEl+= F2FES MRS broth wix|olA &E wjd T wj
A A¥W EIAS Agu|grielA] 37TCE 48A7F wkE & Aty A
S 7HR FEE A

L. B-glucosidase €74 w79 A wjk =3 g5

B vjx 9] Fitol] wWE fAbkrTe A &

- LB brroth, MRS broth, tryptic soy broth % 3FF¢Y HIxZ Ap&3lar, 2447F
Wik Ao A 4 Ao Z 0D600 #he FA43te] oo wiAE AHASEE F

A5t

B 5o mE fArTe A &9

- 23, 30, 37ColA 24A17F ¥l 5 0D600 #= =AHsle] Ao Ly A &£

=8 34%
B i) pHel W& Fib e A B
- 60, 70, 80°A 24 wi¥ ¥ 0D600 F#Es  FAH3IA e pHYE
AREEE AT

B g ae] Ak x4

el FHA wYg xHoeE dMig T dEEs AHstd wMAEs HAHAA
10,000Xg= 302 Aol Aeds W Ad=S FHIe 20mM
sodium phosphate buffer (pH 7.0)ol &3 A)|H asrd oz AL

/\}i‘d FR
- ZXRA ZAEES ANARgACAA  EEd AFEUy 30ToA 72417 WSzl &
TLC ¥ HPLCZ At¥de] HIFARE F13

At o] Abxd AEE A Aitel A= IF
F9 AFE ODso =4 #(100, 125 1500 M2 ZFE4AE Fste] Alxd]
2|
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- frabErE AR 2EAE Abxds wkeA7)a 2523, 30, 37, 44, S1T)EE

AR Qgel vA = 9 24

- ARV BN xEAE AREd wkEAlT)aL pH(BO, 60, 70, 80, 90, 10.0)
d2 zAlstel HAen 2o Abxd Aol WA= GEE 24

2. 234

APEC Fel ko] EElde g dE AA% Tare vk E o) &3kl e. FHE AAA
g 2 uFE g 3Aska, 349 1mlE BCP agar plateo] ¥5F3e] 30T 37ClA
3Lt vl Fs el &, M gS BCP agar plate’d el Al colony F¢lol w=eke] 2o @Adshs w5

ag
o viekste] &5 25+
22 37] 8t B89 5 Esculin—agar v Ao A &3}
o wjA e M2 HEE #EFAS. AEY FETEe 71 ﬁﬁz‘—‘f B-glucosidaseE A4 &}
3L esculin®ll B-glucose’} WH&-3lo] A esculetine v X Wl A ferric ammonium citrate$};
L] T colony Fol AR & P8 HAw. wEkA colony FHol A8 Sho] o
. =

B glu0031dase s 7HX = e ekal gaeka, AMEd s gl 8 Al
A

O

2] B-glucosidase &4 =42 MRS brothell 30Ce 37ColA v ste] 24, 48, 72

=
Al Zboll vk} -S A FH3FaL, Enzyme assay kite AF839] B-glucosidase 48 A3

i 34. Composition of BCP agar

Ingredients Amount (g/L)
Extract Yeast Dried 2.5
Peptone 5.0
Glucose 1.0
L-Cysteine 0.1
Tween 80 1.0
Bromcresol purple 0.04
Agar powder 15.0

i 35. Composition of Esculin Agar

Ingredients Amount (g/L)
Pancreatic digest of casein 13.0
NaCl 5.0
Yeast extract 5.0
Esculin 1.0
Ferric ammonium citrate 0.5
Agar 15.0
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. ALY B mAEe Ay njAEe A
B-glucosidase &4= WER ikt =9 Al Za S ARG flste] AdE wHFE
MRS broth ¥l (pH 7.0, 80)° Ath wjeksl T wjkd 1mlE 3] 02um filterE o] ¥}3}

[e}
o 1 mg/ml 559 standard saponin &9 1ImlE 339 S TR 30T A" w7
NA 7L Tk WA S EF Al 500ul Fess ek, FEESE FE0Y] F
AAxE & A FEx3 Fehsed HoA4 TLC 4 AlEE AR &, AFEd 23 B4A
g SAL FYT X3 FEESES Weksed &3A1A HPLCE AH&ste AAxd Asad A S
7H A E LS S

(1) TLC ¥4

APYWU A vAEe] Mube Wb AME S TLC plateo] (Silica gel 60 Fasi, Aluminium
sheets) 0.8cm Ao = @79;3}51, HEg- 7ol A sla gENkgodf oz CHCly/CHsOH/Hz0
(65:35:10, v/v)E AF&3Fo] 55em AASG T ¥-§-AZ] TLC plated] 10% HSO.E +5-31¢]
110Coll Al 714 8 H“”’\Vﬂu.

i

(2) Genomic DNA Z ¥} 9 #&38 {4kt 4 24
AAEY B fAabtroz Adtd F F B-glucosidase EAlo] 7 ol 5 SUE A
st 16S tDNA A7 Aol 7|23 #EAA SR 74 #4& ol &t 4 HAA A
w2  DNAE F=3l9  universal primer (5'-GAGTTTGATCCTGGCTCAG-3',
5'-AGAAAGGAGGTGATCCAGCC-3")E AH&3ko Yoon 5(1997)¢] =7 wz} PCRe 3
3lo] 16S rDNA (16S rRNA coding gene)E ZZ 332, =Z 9 16S rDNAE PCR product
purification kit (Qiagen AHE A}&3le] AA S $ sequencing HH&ol o &39S, A7IA<E
AAL Genetic analyzer 377 (Perkin-Elmer AP-S AM&3l9 o d7|Ade 4L 2
CLUSTAL W 22 =713 (Thompson et al., 1994) ¥ PHYLIP 2~ =719 (Felsenstein, 1993)-&
A}%g}oﬂg

=i

it

(3) HA Aol mA AE
A= fabre] A sixE Al8sl7] Y3Fe] Difcorbe] MRS broth, nutrient broth (NB)
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2 tryptic soy broth (TSB) 3&F<9] #HIX|& AF&3lA 5. AddFE MRS brothol] # &3}
30Ce] e wjtr]of A 190rpme.2 24X 7F viSsts S, FFu ks MRS, NB ¥ TSBOﬂ
Zy7y 1% (v/v) JE3tal 2L WG D o2 243k viFet A aL, 4xzE A0 E ODa#ts &
Aslo] o ALEEE vl AE3 =,

:a

AT 2o wE QY EA

At E MRS brotholl A 2441 7F vl ekdE & MRS brothel 1%% &3] 20, 30, 40T
2l k7)ol A 190rpm .2 2441 3F w3kl 5. w g RS AXZE A 02 ODsodts 578 5
e g7 FSEE AP35,

vt **“‘ﬁ’T«l pH x4 w& 8% 54

AdtFEE MRS brotholl A 24412F wj k3t 3 pHE 6.0, 7.0, 8022 243 MRS brothel
1964 X*%—s}oﬂ 30Cel Qe FIolA 190rpmO R 2447 WG wlFYE 443 117
92 ODwo#s A A4de pH =708 AP35

Ab AW Ra MRS Ba Reo Ba 54

(D) Ab2d Zef mjd=e] a4 &4

AP FE Ao R ddd #F= MRS ®iAIE AFESEe] 30T e k7] ol A
190rpm @ 2 24413k W) ¥R & Wl FlL 4TAA 7500 pmo 2 1583 A4 she} #AF
A e FEaL, 4] deeS Hrhste] S8 E3A12 F 0TlA 408 A
Aste] B AS AAAAEG. 9 FRE 4THA 10500 rpmo 2 A0E GAFE = FERE
He il JAES AFHAS ] 20mME sodium phosphate buffer (pH 7.0)¢l &A1 A ZF AR

(2) MAEL] Ffol WE AI¥EU 23 £a i EA
- Ginsenoside Rby A3 &4
A JE A T (22)

j
(v/v) vl&& g3 & pHS 702 2oL ‘i%%E% 7y7} 20, 30, 35, 40, 50, 60 C= 3}
77 W, WAL FxE FRER FHD TLC A Eod Awd BaE
2459 a0l 44 MgeE 20 AU

- Ginsenoside Rby A3k &49] H4 pH

AVEA EE A 7FE(22)9) 28 AN 727 0.2mg/ml gensinoside Rby =893 4:1 (v/v)
U&= &3 & 93888 pH 5.0, 6.0, 70, 80, 9.0, 10.0.2 FA3}3 30CoNA 747 7
SAHE. HSES ¥ FES 2 FE33 Thin Layer Chromatography(TLC) +41-&
Balo] ALY U B E A3l 28 A HE 22FXTS A PR L.

- Z3 0] 93 Ginsenoside Rby A3+e] HPLC %

APYW B At 5(22)9) 284 HS 0.2mg/ml gensinoside Rb1®] =843 411 (v/v) H]
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&2 T3 ¥ 9g898 pH 5.0, 6.0, 7.0, 80, 9.0, 10002 A& 30TCelA 747 Hk-&
ANAE. WA ELe =¥3 He&® FZ%33 Thin Layer Chromatography(TLC) #4312 %
sle] Al el BEE Adste] xa49 HA L2 e AEEas.
- Bae] A" A

AR B At E 5F oA BulEeE Zae BAEES SDS-PAGE A@E Bt =
AF3ES S, EtOH precipitation WHOZ & A4NS (0.lmg/ml FHESA 12% acrylamide
electrophoresis gel& 7F*| 3l d7]95& 3lA 5. A719s HAZ 0.025M Tris-base, 0.192M

glycine, pH 83 & AF&3}% 5. Current voltage 50VE 319 5.

A, AFEY A3ZE F Aol 93 saponin A g

- Ginsenoside protopanaxadiol Rd # gt

AL B MY 5 04 mg/mLe ginsenoside protopanaxadiol Rdel|l #<E3te] 7¢
[e]

=
NS ARG WSS SEE FRER FEohe] ALAYIAANA TLC B4 el A

Koo

¥ 3 A #5504 mg/mLe ginsenoside protopanaxatriol Rgi¢l 3 E3dte] 743 vk
SAA S SRS I3 BEERE FESY] AlAFHA A TLC &4& &3t Abxd

RIS
Atz Fe A 7 FE 04 mg/mLel QIabsE- el HEste] TAF REEAIH &

o= H © ]}\}\ =
< FE3 FeRasR FE5e] AlAFAAdA TLC #£4& F3to] AlEd d8s
0]

2

Iz
ol ol
Ol
ol
3@

of, iyt = WaFA 93 AM(FH )9 d=
Zlzold 3 FAU|Y vdy FFAA FESE7] 9ste] 14 100 kg Fvste] W
B3 A FASAS. AT 1A E ¥E3 Lactobacillus plantarum CRNB-22
olat, 35 CAA 7¢ZF v ¥ S.
=, AR E #2A ZoA] AATE Aol FY]EE 20g& 100mL T et E3teta 1, 3
5% GF(growth factor, A&&7 < xHE A 3sle] H78F5e. HhEoA 108 I8 E
Ao 23l Zoll  Lactobacillus plantarum CRNB-22% 1% & H<E3 3 35CoA 747 A
Guj 7)o A] 200rpme. = vkt th widT| 7t Sk 24X Ao 2 uAEFE counting
=] O

r
T
&_,

i
&

==

.

3. AR
b AED B A e T

¥ 89¢f Zo] share] dE AHA 2 Fae] whRERRY 33F9 fihte EEE e At
9] A& 30T 37Col A BCP agar platee] ¥j%3lo] colony F9 ¢ me-Ae 38 A
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e oFE Aoy, Add o= BCP agarel 53 At wj¢ste] &4 EE 89S
A 4 = AAZEY 28719 Ea iR RE 339 fAH S &F

T AEY F7E vbed wFE AWyl st a9 903

Esculin—agar w]=]ol H&3le] wix e 42 ¥WslE #@Ae s ALEd 2% 7

Ein
1= B-glucosidase® A s Aoz <A dew, A2 wjFdd U= esculindt B
B
g

—glucose’} ¥F-&3le] AAE esculin®] HiA| el A ferric ammonium citrate®} ¥H8-3}ar
—glucosidaseE A ste= 59 Foo AN e IAsA . WA colony FHol A%
A gto] A E #FES B-glucosidase S 7HAE #Ega B, AAEd 2Eesd
= AoE Ay Alxd FeE #FEA e, Ada
B A} o] AAZHFH 6709 Eal v ESH 10708 AT S
Adte 759 B-glucosidase 4 742 MRS brothel] 30T <} o}
24, 48, T2A 7kl wjkel& 2 #3}al, Enzyme assay kitS AF&3e] B-glucosidase 5“3%
=43 43 % 369 2°] 571(A3, A5, A6, B9, 22)] ®gH {Akatol A
st o] YERS, Mg f5-4HFe] B-glucosidase activitys B 24A)7F #joko] @Ado] 71
=¢ton] 37CHT} 30Co A vl Ao] B-glucosidased] &Aool 713 A JERES-

=2 B-glucosidase

¥ 90. BCP agarE AH&3te] AR 9 vii=245¢ ket &
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#a 82 o

24hrs

N o Sy Sl S e oy S S e = Y+ NS+ T 0 SV SRS
RHNERREENREEERNELRRERREE

37°%C

3* 37, vl A #E

_

24hrs

(Sl = == B (s T T S Y R =

T R R N B B il Al Sl S S S =
R LEERENBENENNNEEREEGREEREE

37°%¢C

30°C

Al
A2
A3
Ad
A5
Ab
AT
AB
AG
AlD
B3
B4
B5
BES
B9
B10
c1
c2
c3
c4
e
c7
c8
9
Cl1
D2
D3
b4
D5
De
D7
Do
D10

+

o S S S SR S I S

(O . SRR A

4 Fil

3 36. AA A e d FAat e pH R

48hrs

+ + o+ o+

il G

Lo+ o+

o+ o+

+ + o+ o+ o+

fFAkre pH ¥

48hrs

- B B - |- (- B B B - B B

+ B B Al - Bl - EE

o

(<}

o =3

51 =4

72hrs

B S I S S

1+ +

at,

B N Ik &

e}

T2hrs

B I T S S Ot S S S S S S

R e .

107 -

24hrs
511
6.25
6.13
444
6.15
5.28
5.78
6.25
6.17
6.09
6.00
6.15
6.14
4.86
493
581
6.21
6.15
5.79
0.91
6.25
6.14
6.09
6.14
06.48
6.37
6.21
623

24hrs
489
443
5.58
463
5.00
4826
480
468
470
434
434
424
478
513
4.52
453
5.02
474
4.52
5.03
462
5.09
475
5.13
5.98
505
496
313
321
515
.18
5.19
5.25

48hrs
441
4.50
470
4.39
449
482
544
5.02
466
5.64
582
5.94
3.75
4.20
5.12
558
512

463
4.66
493
472
525
468
4.61
488
494
463

48hrs
448
426
5.29
422
4.56
4.56
438
432
437
467
416
3.50
450
445
448
433
456
447
4.54
474
421
4.90
6.33
493
4.20
424
3.89
453
468
460
436
458
470

72hrs
4.19
4,33
433
a4.27
417
455
483
455
433
5.62
567
5.68
5.66
4.19
494
548
475

4.47
4.47
472
452
498
4.49
442
478
471
442

72hrs
410
407
5.10
4.04
4.32
4.33
423
419
428
459
412
333
434
441
4.47
433
4.84
4.30
4.51
4.85
405
4.87
619
4.88
4.56
424
3858
453
468
460
436
458
470
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¥ 38. Enzyme Assay KitE A}£3 §At# 2] B-glucosidase activity 53

Iidatt?d Temperatures (enzyme activity Units/liter)

actic

Acid 37C 30C

Racleta 24 A8hrs 72hrs 24hrs A8hrs 72hrs

A3 17.24 16.66 5.25 34.32 14.87 7.83
Ab 17.81 13.21 467 30.89 21.73 572
A6 11.49 10.34 7.59 21.73 14.87 457
B9 517 8.60 8.04 18.30 14.30 514
22 7.47 2.29 6.32 18.30 14.87 0.00

v AR 3 ¢ 1

a0
.

g Fa Akt
a9 92¢] vERE npe} o] Fare] wbFERY fAbd s
0C$}F 37Col A BCP agar platedl] ®]%¥3}e] colony 9ol =9
wakgl o, e = BCP agardl 53] A wikste] w5 &
= Fal v ESH 39719 Ak S o s

Balg b EF OAMEY 27 sbse #5E AAdsly] fstel 19 937 7o
Esculin-agar Aol HF3lo] wjxule] M2 HsE AFsH & Atxd 23 585& 7H2 o
T B-glucosidaseE A= Aoz 4dyx dov, AL wXd J& esculind B
—glucose”’} WH&-3Fe] A EA esculino] wx| Wl A ferric ammonium citrate®} ®H§-3}aL, 3
—glucosidaseE A= #F9 FHo AAM 28 AAFA H. vk colony FHl AA
A o] A FE H#FES B-glucosidase A4S 7IA = #etal AWdstar, AMEd E& 53 o)
NE ASE AwEo ALEY 2 fFFEA AEsAS. Add AR SA4, SA5 AlS,
SI8Z 4FHE L3995,

19 92. Isolation of lactic acid bacteria from Kimchi and Mare’s milk at BCP agar.

|

19 93. Isolation of lactic acid bacteria having B-glucosidase activity at Esculin

agar.
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B ALY B vAEY] Aw A& A
O AtEYD A3 v A& A

B-glucosidase €/do] Q& 4719 fAbdEo] HAZ Alxd Fa s#o] Jd&=x FUst7]
3t AwtEl FFE single saponin Rb2 £ 0] $H7-¥ MRS broth x|l 3 &3}aL
AR F7lel A 74 &t vHEA S A2 FE AE A Pstr] fste] s
sk Ayt 1994 9F o] ALEW BFEEY Hlaske] S16, S18, SA4 ¥ SALY 4719
F=Z W% 5 single saponind W]wsle] AMEF Fawo] FAHE ASE Hol single
saponin Rb27} A& = o] N2 Edo] slixe] HAE vl Zo] AAA AS 82 & F
ANS.(ZLF 94)

O

UG -

tt

t

19 94. TLC analysis pattern of Rb2 conversion by S16, S18, SA4 and SA5.

I 959 o] TEALEU S Hlawdte] A3, A5, A6, B9 2 229] 5719 ¥ #FolA W
% standard saponin¥ W] 3dle] A2 B Eo] JAE Aoz Mol EA A ¥do] B
e AS 72 s F AU

SRR R
* § . & EEERE R RN
L] § # B B & 4% 2% %} * % 88
p £ 1 ‘'EEE S NS L
' : 2 8 ¥ # ]
| " } T e ——e ]
iSTD A3 A5 A6 B9 2-2 5—7] STDICIC3 CL Gl CIRCTL STD 1-11-2 1-4 4-14-2 80 ISIEDIE 200205663633 7465 }

g 95.

Mz

gl Add {4kt F Standard saponin®] 3f-d MRS broth #] X (pH 7.0)%
30CoNA 743 W F wlFeqe] TLC
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@ Genomic DNA 4 %
/\]‘:f_b] 'I_‘OH %A}ﬁgi A
3lo] o FAAE 7 A

ul

=

2 Lactobacillus plantarum =
kS

= X

= 1.

A

LA

-glucosidase €7d o] 7} ot 5 57
FASA (LD 96-100). A A A Ed
o o] #& A T EA Lactobacillus plantarum
CRNB-22(KCTC11931BP) = o, wmpfolA FEldE fAkt A3 AT EA
1,389709 d7IME T 1387709 A7IMEo] sddte] 99%e AVIME s ol

Enterococcus feacalis® 575 Q2.1 Enterococcus faecalis CRNB-A3(KCTC11930BP) = =

o

0].‘_:

HE . ASTE  Enterococcus faecium, A6<S- Enterococcus faecium, B9E Enterococcus
faecium 2.7 FAE oW, ASE Enterococcus faecium  CRNB-AL, A6 Enterococcus

faecium CRNB-A6, B9E Enterococcus faecium CRNB-B9°. & w1 &}9] <.

ol9hzrol ¥ 5%e AidETE Hel AN,

o] FoA 2% KCTCA 7)&3s

F A

53] 24

E

293498

® Eed

1

71
141
211
281
351
421
491
561
631
701
771
841
911
981
1051
1121
1191
1261
1331

AAAAGGTTAC
GGAACGTATT
CCTGCAATCC
CCCATTGTAG
GGTTTGTCAC
TTGCGGGACT
CGAAGGGAAA
GAATTAAACC
TACTCCCCAG
CTCATCGTTT
TCAGTTACAG
CATGGAATTC
GGGCTTTCAC
CACCTACGTA
GTTCAGTTAC
GCGGCGTTGC
GCCGTGTCTC
TTACCTCACC
ATGCCATGCG
GGTTACCCAC

CTCACCGACT
CACCGCGGCG
GAACTGAGAG
CACGTGTGTA
CGGCAGTCTC
TAACCCAACA
GCTCTATCTC
ACATGCTCCA
GCGGAGTGCT
ACGGCGTGGA
ACCAGAGAGC
CACTCTCCTC
ATCAGACTTA
TTACCGCGGC
TAACGTCCTT
TCGGTCAGAC
AGTCCCAGTG
AACTAGCTAA
ACATAAACTG
GTGTTACTCA

"] A E 9] Genomic DNA +-4

TCGGGTGTTA
TGCTGATCCG
AAGCTTTAAG
GCCCAGGTCA
GCTAGAGTGC
TCTCACGACA
TAGAGTGGTC
CCGCTTGTGC
TAATGCGTTT
CTACCAGGGT
CGCCTTCGCC
TTCTGCACTC
AGAAACCGCC
TGCTGGCACG
GTTCTTCTCT
TTTCGTCCAT
TGGCCGATCA
TGCACCGCGG
TTATGCGGTA
CCCGTCCGCC

CAAACTCTCG
CGATTACTAG
AGATTTGCAT
TAAGGGGCAT
CCAACTAAAT
CGAGCTGACG
AAAGGATGTC
GGGCCCCCGT
GCTGCAGCAC
ATCTAATCCT
ACTGGTGTTC
AAGTCTCCCA
TGCGCTCGCT
TAGTTAGCCG
AACAACAGAG
TGCCGAAGAT
CCCTCTCAGG
GTCCATCCAT
TTAGCACCTG
ACTCCTCTTT

TGGTGTGACG
CGATTCCGGC
GACCTCGCGG
GATGATTTGA
GATGGCAACT
ACAACCATGC
AAGACCTGGT
CAATTCCTTT
TGAAGGGCGG
GTTTGCTCCC
CTCCATATAT
GTTTCCAATG
TTACGCCCAA
TGGCTTTCTG
TTTTACGATC
TCCCTACTGC
TCGGCTATGC
CAGCGACACC
TTTCCAAGTG
CCAATTGAGT

GGCGGTGTGT
TTCATGCAGG
TCTAGCGACT
CGTCATCCCC
AACAATAAGG
ACCACCTGTC
AAGGTTCTTC
GAGTTTCAAC
AAACCCTCCA
CACGCTTTCG
CTACGCATTT
ACCCTCCCCG
TAAATCCGGA
GTTAGATACC
CGAAAACCTT
TGCCTCCCGT
ATCGTGGCCT
CGAAAGCGCC
TTATCCCCCT
GCAAGCACT

ACAAGGCCCG
CGAGTTGCAG
CGTTGTACTT
ACCTTCCTCC
GTTGCGCTCG
ACTTTGTCCC
GCGTTGCTTC
CTTGCGGTCG
ACACTTAGCA
AGCCTCAGCG
CACCGCTACA
GTTGAGCCGG
CAACGCTTGC
GTCAGGGGAC
CTTCACTCAC
AGGAGTCTGG
TGGTGAGCCG
TTTCACTTTT
CTGATGGGTA

1 96. 16S rDNA sequence (1,389bp) of A3 isolated from horse milk.
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71
141
211
281
351
421
491
561
631
701
7
841
911
981
1051
1121
1191
1261
1331
1401

TGGTTCCTAA
AAGGCCCGGG
AGTTGCAGCC
TTGTACCATC
CTTCCTCCGG
TGCGCTCGTT
CATGTCCCCG
GTAGCTTCGA
TGCGGCCGTA
ACTTAGCATT
CCTCAGCGTC
CCGCTACACA
TGAGCCGAAG
ACGCTTGCCA
CAATACCTGA
TCACTCACGC
GAGTTTGGGC
GTGAGCCGTT
TCAAACTCGG
TCTGGGCAGG
CAATCAATAC

AAGGTTACCC
AACGTATTCA
TACAATCCGA
CATTGTAGCA
TTTGTCACCG
GCGGGACTTA
AAGGGAACGT
ATTAAACCAC
CTCCCCAGGC
CATCGTTTAC
AGTTACAGAC
TGGAGTTCCA
GCTTTCACAT
CCTACGTATT
ACAGTTACTC
GGCGTTGCTC
CGTGTCTCAG
ACCCCACCAT
ACCATGCGGT
TTTCCCACGT

CACCGACTTT
CCGCGGCATG
ACTGAGAATG
CGTGTGTAGC
GCAGTCTCAC
ACCCAACATC
CTAATCTCTT
ATGCTCCACC
GGAATGCTTA
GGTATGGACT
CAGACAGCCG
CTGTCCTCTT
CAGACTTAAA
ACCGCGGCTG
TCAGATATGT
CATCAGACTT
TCCCAATGTG
CTAGCTAATA
CCAAGTTGTT
GTTACTCACC

CAGAGTTCGT TCGACTGC

GGGTGTTACA
CTGATCCGCG
GCTTTAAGAG
CCAGGTCATA
CAGAGTGCCC
TCACGACACG
AGATTTGCAT
GCTTGTGCGG
ATGCGTTAGC
ACCAGGGTAT
CCTTCGCCAC
CTGCACTCAA
AAACCGCCTG
CTGGCACGTA
TCTTCTTTAA
TCGTCCATTG
GCCGATTACC
CGCCGCGGGA
ATGCGGTATT
AGTTCGCCAC

AACTCTCATG
ATTACTAGCG
ATTAGCTTAC
AGGGGCATGA
AACTTAATGC
AGCTGACGAC
AGTATGTCAA
GCCCCCGTCA
TGCAGCACTG
CTAATCCTGT
TGGTGTTCTT
GTTTCCCAGT
CGCTCGCTTT
GTTAGCCGTG
CAACAGAGTT
TGGAAGATTC
CTCTCAGGTC
CCATCCAAAA
AGCATCTGTT
TCACTCAAAT

GTGTGACGGG
ATTCCGACTT
TCTCGCGAGT
TGATTTGACG
TGGCAACTGA
AACCATGCAC
GACCTGGTAA
ATTCCTTTGA
AAGGGCGGAA
TTGCTACCCA
CCATATATCT
TTCCGATGCA
ACGCCCAATA
GCTTTCTGGT
TTACGAGCCG
CCTACTGCTG
GGCTACGTAT
GTGATAGCCG
TCCAGGTGTT
GTAAATCATG

CGGTGTGTAC
CATGTAGGCG
TCGCAACTCG
TCATCCCCAC
TAATAAGGGT
CACCTGTATC
GGTTCTTCGC
GTTTCAGCCT
ACCCTCCAAC
TACTTTCGAG
ACGCATTTCA
CTTCTTCGGT
AATCCGGACA
TAAATACCGT
AAACCCTTCT
CCTCCCGTAG
CATTGCCATG
AAGCCATCTT
ATCCCCCGCT
ATGCAAGCAC

19 97. 16S rDNA sequence (1,428bp) of 22 isolated from Kimch.
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71
141
211
281
351
421
491
561
631
701
7
841
911
981
1051
1121
1191
1261
1331
1401
1471
1541
1611

GGCGATTGGG
TACGGCTACC
CCTCACCGAC
TCACCGCGGC
CGAACTGAGA
GCACGTGTGT
CCGGCAGTCT
TTAACCCAAC
AGCTCTATCT
CACATGCTCC
GGCGGAGTGC
TACGGCGTGG
GACCAGAGAG
CCACTCTCCT
CATCAGACTT
ATTACCGCGG
CTCTCATCCT
CTCGGTCAGA
CAGTCCCAAT
CAACTAGCTA
GGTTTCGATT
CGTGTTACTC
ACTTGCATGT
CACACATGCG

CCCTCTAGAT
TTGTTACGAC
TTCGGGTGTT
GTGCTGATCC
GAAGCTTTAA
AGCCCAGGTC
TGCTAGAGTG
ATCTCACGAC
CTAGAGTGAT
ACCGCTTGTG
TTAATGCGTT
ACTACCAGGG
CCGCCTTCGC
CTTCTGCACT
AAGAAACCGC
CTGCTGGCAC
TGTTCTTCTC
CTTTCGTCCA
GTGGCCGATC
ATGCACCGCG
GTTATACGGT
ACCCGTTCGC
ATTAGGCACG

GCATGCTCGA
TTCACCCCAA
ACAAACTCTC
GCGATTACTA
GAGATTAGCT
ATAAGGGGCA
CCCAACTGAA
ACGAGCTGAC
CAAAGGATGT
CGGGCCCCCG
AGCTGCAGCA
TATCTAATCC
CACTGGTGTT
CAAGTCTCCC
CTGCGCTCGC
GTAGTTAGCC
TAACAACAGA
TTGCCGAAGA
ACCCTCTCAG
GGTCCATCCA
ATTAGCACCT
CACTCTTCTT
CCGCCAGCGT

GCGGCCGCCA
TCATCTATCC
GTGGTGTGAC
GCGATTCCGG
TAGCCTCGCG
TGATGATTTG
TGATGGCAAC
GACAACCATG
CAAGACCTGG
TCAATTCCTT
CTGAAGGGCG
TGTTTGCTCC
CCTCCATATA
AGTTTCCAAT
TTTACGCCCA
GTGGCTTTCT
GTTTTACGAT
TTCCCTACTG
GTCGGCTATG
TCAGCGACAC
GTTTCCAAGT
TTTCCGGTGG
TCGTCCTGAG

GTGTGCGGGA
CACCTTAGGC
GGGCGGTGTG
CTTCATGCAG
ACTTCGCGAC
ACGTCATCCC
TAACAATAAG
CACCACCTGT
TAAGGTTCTT
TGAGTTTCAA
GAAACCCTCC
CCACGCTTTC
TCTACGCATT
GACCCTCCCC
ATAAATCCGG
GGTTAGATAC
CCGAAAACCT
CTGCCTCCCG
CATCGTGGCC
CCGAAAGCGC
GTTATCCCCT
AGCAAGCTCC
CCATGATCAA

GAGCTGCAGA
GGCTGGCTCC
TACAAGGCCC
GCGAGTTGCA
TCGTTGTACT
CACCTTCCTC
GGTTGCGCTC
CACTTTGCCC
CGCGTTGCTT
CCTTGCGGTC
AACACTTAGC
GAGCCTCAGC
TCACCGCTAC
GGTTGAGCCG
ACAACGCTTG
CGTCAAGGGA
TCTTCACTCA
TAGGAGTTTG
TTGGTGAGCC
CTTTCAAATC
TCTGATGGGC
GGTGGAAAAA
ACTCTAAGGG

GCACACTCGC GGCCGCTCGA GCATGCATCT AGAGGGCCCA AT

198 98. 16S rDNA sequence (1,662bp) of A5 isolated from
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ATTCGCCCTT
AAAAAGGTTG
GGGAACGTAT
GCCTGCAATC
TCCCATTGTA
CGGTTTGTCA
GTTGCGGGAC
CCGAAGGGGA
CGAATTAAAC
GTACTCCCCA
ACTCATCGTT
GTCAGTTACA
ACATGGAATT
GGGGCTTTCA
CCACCTACGT
TGAACAGTTA
CGCGGCGTTG
GGCCGTGTCT
GTTACCTCAC
AAAACCATGC
AGGTTACCCA
GAAGCGTACG
CGAATTCCAG

Kimch.



1

71
141
211
281
351
421
491
561
631
701
7
841
911
981
1051
1121
1191
1261
1331
1401
1471
1541
1611

CCTCTAGATG
TGTTACGACT
CGGGTGTTAC
GCTGATCCGC
AGCTTTAAGA
CCCAGGTCAT
CTAGAGTGCC
CTCACGACAC
AGAGTGGTCA
CGCTTGTGCG
AATGCGTTAG
TACCAGGGTA
GCCTTCGCCA
TCTGCACTCA
GAAACCGCCT
GCTGGCACGT
TTCTTCTCTA
TTCGTCCATT
GGCCGATCAC
GCACCGCGGG
TATACGGTAT
CCGTTCGCCA
TAGGCACGCC
ACACACGCGG

CATGCTCGAG
TCACCCCAAT
AAACTCTCGT
GATTACTAGC
GATTAGCTTA
AAGGGGCATG
CAACTGAATG
GAGCTGACGA
AAGGATGTCA
GGCCCCCGTC
CTGCAGCACT
TCTAATCCTG
CTGGTGTTCC
AGTCTCCCAG
GCGCTCGCTT
AGTTAGCCGT
ACAACAGAGT
GCCGAAGATT
CCTCTCAGGT
TCCATCCATC
TAGCACCTGT
CTCCTCTCTT
GCCAGCGTTC

CCGCTCGAGC ATGCATCTAG AGGGCCCAAT

CGGCCGCCAG TGTGCGGGAG ATCTGCGGAA
CATCTATCCC ACCTTAGGCG GCTGGCTCCA

GGTGTGACGG
GATTCCGGCT
GCCTCGCGAC
ATGATTTGAC
ATGGCAACTA
CAACCATGCA
AGACCTGGTA
AATTCCTTTG
GAAGGGCGGA
TTTGCTCCCC
TCCATATATC
TTTCCAATGA
TACGCCCAAT
GGCTTTCTGG
TTTACGATCC
CCCTACTGCT
CGGCTATGCA
AGCGACACCC
TTCCAAGTGT
TCCGGTGGAG
GTCCTGAGCC

GCGGTGTGTA
TCATGCAGGC
TTCGCAACTC
GTCATCCCCA
ACAATAAGGG
CCACCTGTCA
AGGTTCTTCG
AGTTTCAACC
AACCCTCCAA
ACGCTTTCGA
TACGCATTTC
CCCTCCCCGG
AAATCCGGAC
TTAGATACCG
GAAAACCTTC
GCCTCCCGTA
TCGTGGCCTT
GAAAGCGCCT
TATCCCCTTC
CAAGCTCCGG
AGGATCAAAC

CAAGGCCCGG
GAGTTGCAGC
GTTGTACTTC
CCTTCCTCCG
TTGCGCTCGT
CTTTGCCCCC
CGTTGCTTCG
TTGCGGTCGT
CACTTAGCAC
GCCTCAGCGT
ACCGCTACAC
TTGAGCCGGG
AACGCTTGCC
TCAAGGGATG
TTCACTCACG
GGAGTTTGGG
GGTGAGCCGT
TTCAAATCAA
TGATGGGCAG
TGGAAAAAGA
TCTAAGGGCG

TTCGCCCTTT
AAAGGTTACC
GAACGTATTC
CTGCAATCCG
CCATTGTAGC
GTTTGTCACC
TGCGGGACTT
GAAGGGGAAG
AATTAAACCA
ACTCCCCAGG
TCATCGTTTA
CAGTTACAGA
ATGGAATTCC
GGCTTTCACA
ACCTACGTAT
AACAGTTACT
CGGCGTTGCT
CCGTGTCTCA
TACCTCACCA
AACCATGCGG
GTTACCCACG
AGCGTTCGAC
AATTCCAGCA

298 99. 16S rDNA sequence (1,650bp) of A6 isolated from
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ACGGCTACCT
TCACCGACTT
ACCGCGGCGT
AACTGAGAGA
ACGTGTGTAG
GGCAGTCTTG
AACCCAACAT
CTCTATCTCT
CATGCTCCAC
CGGAGTGCTT
CGGCGTGGAC
CCAGAGAGCC
ACTCTCCTCT
TCAGACTTAA
TACCGCGGCT
CTCATCCTTG
CGGTCAGACT
GTCCCAATGT
ACTAGCTAAT
TTTTGATTGT
TGTTACTCAC
TTGCATGTAT
CACATCCGGC

Kimch.
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281
351
421
491
561
631
701
7
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981
1051
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1261
1331
1401
1471
1541
1611

TCTAGATGCA
TTACGACTTC
GGGTGTTACA
CTGATCCGCG
GCTTTAAGAG
CCAGGTCATA
TAGAGTGCCC
TCACGACACG
GAGTGGTCAA
GCTTGTGCGG
ATGCGTTAGC
ACCAGGGTAT
CCTTCGCCAC
CTGCACTCAA
AAACCGCCTG
CTGGCACGTA
TCTTCTCTAA
TCGTCCATTG
GCCGATCACC
CACCGCGGGT
ATACGGTATT
CGTTCGCCAC
AGGCACGCCG

TGCTCGAGCG
ACCCCAATCA
AACTCTCGTG
ATTACTAGCG
ATTAGCTTAG
AGGGGCATGA
AACTAAATGA
AGCTGACGAC
AGGATGTCAA
GCCCCCGTCA
TGCAGCACTG
CTAATCCTGT
TGGTGTTCCT
GTCTCCCAGT
CGCTCGCTTT
GTTAGCCGTG
CAACAGAGTT
CCGAAGATTC
CTCTCAGGTC
CCATCCATCA
AGCACCTGTT
TCTTCTTTTT
CCAGCGTTCG

GCCGCTAGTG TGCGGGAGTG CTGCGGAATT

TCTATCCCAC
GTGTGACGGG
ATTCCGGCTT
CCTCGCGACT
TGATTTGACG
TGGCAACTAA
AACCATGCAC
GACCTGGTAA
ATTCCTTTGA
AAGGGCGGAA
TTGCTCCCCA
CCATATATCT
TTCCAATGAC
ACGCCCAATA
GCTTTCTGGT
TTACGATCCG
CCTACTGCTG
GGCTATGCAT
GCGACACCCG
TCCAAGTGTT
CCGGTGGAGC
TCCTGAGCCA

CTTAGGCGGC
CGGTGTGTAC
CATGTAGGCG
TCGCGACTCG
TCATCCCCAC
CAATAAGGGT
CACCTGTCAC
GGTTCTTCGC
GTTTCAACCT
ACCCTCCAAC
CGCTTTCGAG
ACGCATTTCA
CCTCCCCGGT
AATCCGGACA
TAGATACCGT
AAAACCTTCT
CCTCCCGTAG
CGTGGCCTTG
AAAGCGCCTT
ATCCCCTTCT
AAGCTCCGGT
TGATCAAACT

CACTCGCGGC CGCTCGAGCA TGCATCTAGA GGGCCCA

TGGCTCCAAA
AAGGCCCGGG
AGTTGCAGCC
TTGTACTTCC
CTTCCTCCGG
TGCGCTCGTT
TTTGCCCCCG
GTTGCTTCGA
TGCGGTCGTA
ACTTAGCACT
CCTCAGCGTC
CCGCTACACA
TGAGCCGGGG
ACGCTTGCCA
CAAGGGATGA
TCACTCACGC
GAGTTTGGGC
GTGAGCCGTT
TCAAATCAAA
GATGGGCAGG
GGAAAAAGAA
CTAAGGGCGA

CGCCCTTTAC
AAGGTTACCT
AACGTATTCA
TACAATCCGA
CATTGTAGCA
TTTGTCACCG
GCGGGACTTA
AAGGGGAAGC
ATTAAACCAC
CTCCCCAGGC
CATCGTTTAC
AGTTACAGAC
TGGAATTCCA
GCTTTCGCAT
CCTACGTATT
ACAGTTACTC
GGCGTTGCTC
CGTGTCTCAG
ACCTCACCAA
ACCATGCGGT
TTACCCACGT
GCGTACGACT
ATTCCAGCAC

139 100. 16S rDNA sequence (1,647bp) of B9 isolated from

GGTTACCTTG
CACCGACTTC
CCGCGGCGTG
ACTGAGAGAA
CGTGTGTAGC
GCAGTCTTGC
ACCCAACATC
TCTATCTCTA
ATGCTCCACC
GGAGTGCTTA
GGCGTGGACT
CAGAGAGCCG
CTCTCCTCTT
CAGACTTAAG
ACCGCGGCTG
TCATCCTTGT
GGTCAGACTT
TCCCAATGTG
CTAGCTAATG
TTCGATTGTT
GTTACTCACC
TGCATGTATT
ACATCCGGCA

Kimch.

B-glucosidase &7de] 7} FHojw 4
st EHaAS. @, 101, 102, 103,

@ At A 2 24 g4
AP 3 4o e Ak oE HAdd o5 F
T fFAbS AEste] FEAEVIAEEAE T
104°] vER nuRe} 3Fo] S162 1451712 A7IAE T 1445709 A7 de] sd3te] 99%2
A7NAqd AEAol A= Enterococcus durans o2 AT oW, S18

faecalis, SA4T Enterococcus faecium, SAST Enterococcus faecium 2.7 ZVZ} SAE S
S16< Enterococcus durans CRNB-S160. % W H3dle] KCTC SE39a 5%

sAH

o=

KCTC12191BP

olv, SA4E=

Enterococcus faecium CRNB-SA4%Z ™™ 3la]

KCTCel =39 $E2W3 = KCTC12192BP

o]
.
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1261
1331
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CACCTTAGGC
GGCGGTGTGT
TTCATGTAGG
CTTCGCGACT
CGTCATCCCC
AACAATAAGG
ACCACCTGTC
AAGGTTCTTC
GAGTTTCAAC
AAACCCTCCA
CCACGCTTTC
TCTACGCATT
GACCCTCCCC
ATAAATCCGG
GGGTTAGATA
ATCCGAAAAC
TGCTGCCTCC
TGCATCGTGG
ACCCGAAAGC
GTGTTATCCC
GGAGCAAGCT

GGCTGGCTCC
ACAAGGCCCG
CGAGTTGCAG
CGTTGTACTIT
ACCTTCCTCC
GTTGCGCTCG
ACTTTGCCCC
GCGTTGCTTC
CTTGCGGTCG
ACACTTAGCA
GAGCCTCAGC
TCACCGCTAC
GGTTGAGCCG
ACAACGCTTG
CCGTCAAGGG
CTTCTTCACT
CGTAGGAGIT
CCTTGGTGAG
GCCTTTCAAA
CTTCTGATGG
CCGGTGGAAA

AAAAGGTTAC
GGAACGTATT
CCTACAATCC
CCCATTGTAG
GGTTTGTCAC
TTGCGGGACT
CGAAGGGGAA
GAATTAAACC
TACTCCCCAG
CTCATCGTTT
GTCAGTTACA
ACATGGAATT
GGGGCTTTCA
CCACCTACGT
ATGAACAGTT
CACGCGGCGT
TGGGCCGTGT
CCGTTACCTC
TCAAAACCAT
GCAGGTTACC
AAGAAGCGTA

CTCACCGACT
CACCGCGGCG
GAACTGAGAG
CACGTGTGTA
CGGCAGTCTT
TAACCCAACA
GCTCTATCTC
ACATGCTCCA
GCGGAGTGCT
ACGGCGTGGA
GACCAGAGAG
CCACTCTCCT
CATCAGACTT
ATTACCGCGG
ACTCTCATCC
TGCTCGGTCA
CTCAGTCCCA
ACCAACTAGC
GCGGTTTCGA
CACGTGTTAC
CGACTGCATC

TCGGGTGTTA
TGCTGATCCG
AAGCTTTAAG
GCCCAGGTCA
GCTAGAGTGC
TCTCACGACA
TAGAGTGGTC
CCGCTTGTGC
TAATGCGTTA
CTACCAGGGT
CCGCCTTCGC
CTTCTGCACT
AAGAAACCGC
CTGCTGGCAC
TTGTTCTTCT
GACTTTCGTC
ATGTGGCCGA
TAATGCACCG
TTGTTATACG
TCACCCGTTC
ATAGCACCCG

CAAACTCTCG
CGATTACTAG
AGATTAGCTT
TAAGGGGCAT
CCAACTAAAT
CGAGCTGACG
AAAGGATGTC
GGGCCCCCGT
GCTGCAGCAC
ATCTAATCCT
CACTGGTGTT
CAAGTCTCCC
CTGCGCTCGC
GTAGTTAGCC
CTAACAACAG
CATTGCCGAA
TCACCCTCTC
CGGGTCCATC
GTATTAGCAC
GCCACTCTTC
C

TGGTGTGACG
CGATTCCGGC
AGCCTCGCGA
GATGATTTGA
GATGGCAACT
ACAACCATGC
AAGACCTGGT
CAATTCCTTT
TGAAGGGCGG
GTTTGCTCCC
CCTCCATATA
AGTTTCCAAT
TTTACGCCCA
GTGGCTTTCT
AGTTTTTACG
GATTCCCTAC
AGGTCGGCTA
CATCAGCGAC
CTGTTTCCAA
TTTTTCCGGT

2% 101. 16S rDNA sequence (1,451bp) of isolated lactic acid bacteria S-16.

1
71
141
211
281
351
421
491
561
631
701
771
841
911
981
1051
1121
1191
1261
1331
1401

AGAGTTTGGA
CCACCGGAGC
TCAGAAGGGG
GAAAGGCGCT
ACCAAGGCCA
TCCTACGGGA
GAAGAAGGTT
TGACGGTATC
GTTGTCCGGA
CAACCGGGGA
GGTGAAATGC
GGCTCGAAAG
AGTGTTGGAG
GCAAGGTTGA
AACGCGAAGA
AAAGTGACAG
GCAACCCTTA
AAGGTGGGGA
CAACGAGTTG
ACTCGCCTGC
CTTGTACACA

CCTGGCTCAG
TTGCTCCACC
ATAACACTTG
TTCGGGTGTC
CGATGCATAG
GGCAGCAGTA
TTCGGATCGT
TAACCAGAAA
TTTATTGGGC
GGGTCATTGG
GTAGATATAT
CGTGGGGGAG
GGTTTCCGCC
AACTCAAAGG
ACCTTACCAG
GTGGTGCATG
TTGTTAGTTG
TGACGTCAAA
CGAAGTCGCG
ATGAAGCCGG
CCGCCCGTCA

GACGAACGCT
GGAAAAAGAA
GAAACAGGTG
GCTGATGGAT
CCGACCTGAG
GGGAATCTTC
AAAACTCTGT
GCCACGGCTA
GTAAAGCGAG
AAACTGGGAG
GGAGGAACAC
CAAACAGGAT
CTTCAGTGCT
AATTGACGGG
GTCTTGACAT
GTTGTCGTCA
CCATCATTCA
TCATCATGCC
AGGCTAAGCT
AATCGCTAGT
CACCACGAGA

GGCGGCGTGC
GAGTGGCGAA
CTAATACCGT
GGACCCGCGG
AGGGTGATCG
GGCAATGGAC
TGTTAGAGAA
ACTACGTGCC
CGCAGGCGGT
ACTTGAGTGC
CAGTGGCGAA
TAGATACCCT
GCAGCTAACG
GGCCCGCACA
CCTTTGACCA
GCTCGTGTCG
GTTGGGCACT
CCTTATGACC
AATCTCTTAA
AATCGCGGAT
GTTTGTAACA

CTAATACATG
CGGGTGAGTA
ATAACAATCG
TGCATTAGCT
GCCACATTGG
GAAAGTCTGA
GAACAAGGAT
AGCAGCCGCG
TTCTTAAGTC
AGAAGAGGAG
GGCGGCTCTC
GGTAGTCCAC
CATTAAGCAC
AGCGGTGGAG
CTCTAGAGAT
TGAGATGTTG
CTAGCAAGAC
TGGGCTACAC
AGCTTCTCTC
CAGCACGCCG

CAAGTCGTAC
ACACGTGGGT
AAACCGCATG
AGTTGGTGAG
GACTGAGACA
CCGAGCAACG
GAGAGTAACT
GTAATACGTA
TGATGTGAAA
AGTGGAATTC
TGGTCTGTAA
GCCGTAAACG
TCCGCCTGGG
CATGTGGTTT
AGAGCTTCCC
GGTTAAGTCC
TGCCGGTGAC
ACGTGCTACA
AGTTCGGATT
CGGTGAATAC

CCCGAAGTCG GTGAGGTAAC

GCTTCTTTTT
AACCTGCCCA
GTTTTGATTT
GTAACGGCTC
CGGCCCAAAC
CCGCGTGAGT
GTTCATCCCT
GGTGGCAAGC
GCCCCCGGCT
CATGTGTAGC
CTGACGCTGA
ATGAGTGCTA
GAGTACGACC
AATTCGAAGC
CTTCGGGGGC
CGCAACGAGC
AAACCGGAGG
ATGGGAAGTA
GCAGGCTGCA
GTTCCCGGGC
CTTTT

% 102. 16S rDNA sequence (1,465bp) of isolated lactic acid bacteria S-18.
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71
141
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281
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421
491
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771
841
911
981
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1401

a4

1
71
141
211
281
351
421
491
561
631
701
771
841
911
981
1051
1121
1191
1261
1331

GATCACTTAG
GGGCGGTGTG
CTTCATGCAG
ACTTCGCAAC
ACGTCATCCC
TAACAATAAG
CACCACCTGT
TAAGGTTCTT
TGAGTTTCAA
GAAACCCTCC
CCACGCTTTC
TCTACGCATT
GACCCTCCCC
ATAAATCCCG
TGGGTTAGAT
CGATCCGAAA
ACTGCTGCCT
TATGCATCGT
ACACCCGAAA
AAGTGTTATC
GTGGA

CTTAGGCGGC
GTGTGTACAA
TGCAGGCGAG
GCAACTCGTT
ATCCCCACCT
ATAAGGGTTG
CCTGTCACTT
TTCTTCGCGT
TTCAACCTTG
CCTCCAACAC
CTTTCGAGCC
GCATTTCACC
TCCCCGGTTG
TCCGGACAAC
AGATACCGTC
GAAAACCTTC
GCCTCCCGTA
TCGTGGCCTT
GAAAGCGCCT
TATCCCCTTC

GCGGCTGGCT
TACAAGGCCC
GCGAGTTGCA
TCGTTGTACT
CACCTTCCTC
GGTTGCGCTC
CACTTTGCCC
CGCGTTGCTT
CCTTGCGGTC
AACACTTAGC
GAGCCTCAGC
TCACCGCTAC
GGTTGAGCCG
GACAACGCTT
ACCGTCAAGG
ACCTTCTTCA
CCCGTAGGAG
GGCCTTGGTG
GCGCCTTTCA
CCCTTCTGAT

TGGCTCAAAA
GGCCCGGGAA
TTGCAGCCTG
GTACTTCCCA
TCCTCCGGTT
CGCTCGTTGC
TGCCCCCGAA
TGCTTCGAAT
CGGTCGTACT
TTAGCACTCA
TCAGCGTCAG
GCTACACATG
AGCCGGGGGC
GCTTGCCACC
AAGGGATGAA
TTCACTCACG
GGAGTTTGGG
GGTGAGCCGT
TTCAAATCAA

CCAAAGGTTA
GGGAACGTAT
GCCTGCAATC
TCCCATTGTA
CGGTTTGTCA
GTTGCGGGAC
CCGAAGGGGA
CGAATTAAAC
GTACTCCCCA
ACTCATCGTT
GTCAGTTACA
ACATGGAATT
GGGGCTTTCA
GCCACCTACG
AATGAACAGT
CTCACGCGGC
TTTGGGCCGT
AGCCGTTACC
AATCAAAACC
GGGCAGGTTA

GGTTACCTCA
CGTATTCACC
CAATCCGAAC
TTGTAGCACG
TGTCACCGGC
GGGACTTAAC
GGGGAAGCTC
TAAACCACAT
CCCCAGGCGG
TCGTTTACGG
TTACAGACCA
GAATTCCACT
TTTCACATCA
TACGTATTAC
CAGTTACTCT
CGGCGTTGCT
CCGTGTCTCA
TACCTCACCA
AACCATGCGG

CCTCACCGAC
TCACCGCGGC
CGAACTGAGA
GCACGTGTGT
CCGGCAGTCT
TTAACCCAAC
AGCTCTATCT
CACATGCTCC
GGCGGAGTGC
TACGGCGTGG
GACCAGAGAG
CCACTCTCCT
CATCAGACTT
TATTACCGCG
TACTCTCATC
GTTGCTCGGT
GTCTCAGTCC
TCACCAACTA
ATGCGGTTTT
CCCACGTGTT

CCGACTTCGG
GCGGCGTGCT
TGAGAGAAGC
TGTGTAGCCC
AGTCTTGCTA
CCAACATCTC
TATCTCTAGA
GCTCCACCGC
AGTGCTTAAT
CGTGGACTAC
GAGAGCCGCC
CTCCTCTTCT
GACTTAAGAA
CGCGGCTGCT
CATCCTTGTT
CGGTCAGACT
GTCCCAATGT
ACTAGCTAAT
TTTCGATTGT

TGATGGGCAG GTTACCCACG TGTTACTCAC

TTCGGGTGTT
GTGCTGATCC
GAAGCTTTAA
AGCCCAGGTC
TGCTAGAGTG
ATCTCACGAC
CTAGAGTGGT
ACCGCTTGTG
TTAATGCGTT
ACTACCAGGG
CCGCCTTCGC
CTTCTGCACT
AAGAAACCGC
GCTGCTGGCA
CTTGTTCTTC
CAGACTTTCG
CAATGTGGCC
GCTAATGCAC
GATTGTTATA
ACTCACCCGT

ACAAACTCTC
GCGATTACTA
GAGATTAGCT
ATAAGGGGCA
CCCAACTGAA
ACGAGCTGAC
CAAAGGATGT
CGGGCCCCCG
AGCTGCAGCA
TATCTAATCC
CACTGGTGTT
CAAGTCTCCC
CTGCGCTCGC
CGTAGTTAGC
TTCTAACAAA
TCCATTGCCG
GATCACCCTC
CGCGGGTCCA
CGGTATTAGC
TCGCCACTCT

GTGTTACAAA CTCTCGTGGT

GATCCGCGAT
TTTAAGAGAT
AGGTCATAAG
GAGTGCCCAA
ACGACACGAG
GTGGTCAAAG
TTGTGCGGGC
GCGTTAGCTG
CAGGGTATCT
TTCGCCACTG
GCACTCAAGT
ACCGCCTGCG
GGCACGTAGT
CTTCTTCTAA
TTCGTCCATT
GGCCGATCAC
GCACCGCGGG
TATACGGTAT
CCGTTCGCCA

TACTAGCGAT
TAGCTTAGCC
GGGCATGATG
CTGAATGATG
CTGACGACAA
GATGTCAAGA
CCCCGTCAAT
CAGCACTGAA
AATCCTGTTT
GTGTTCCTCC
CTCCCAGTTT
CTCGCTTTAC
TAGCCGTGGC
CAACAGAAGT
GCCGAAGATT
CCTCTCAGGT
TCCATCCATC
TAGCACCTGT
CTCTTCTTTT

GTGGTGTGAC
GCGATTCCGG
TAGCCTCGCG
TGATGATTTG
TGATGGCAAC
GACAACCATG
CAAGACCTGG
TCAATTCCTT
CTGAAGGGCG
TGTTTGCTCC
CCTCCATATA
AGTTTCCAAT
TTTACGCCCA
CGTGGCTTTC
CAGAGTTTTA
AAGATTCCCT
TCAGGTCGGC
TCCATCAGCG
ACCTGTTTCC
TCTTTTTCCG

103. 16S rDNA sequence (1,405bp) of isolated lactic acid bacteria S-A4.

GTGACGG

TCCGGCTTCA
TCGCGACTTC
ATTTGACGTC
GCAACTAACA
CCATGCACCA
CCTGGTAAGG
TCCTTTGAGT
GGGCGGAAAC
GCTCCCCACG
ATATATCTAC
CCAATGACCC
GCCCAATAAA
TTTCTGGGTT
TTTACGATCC
CCCTACTGCT
CGGCTATGCA
AGCGACACCC
TTCCAAGTGT
TCCGGTGGAG

2% 104. 16S rDNA sequence (1,400bp) of isolated lactic acid bacteria S-Ab5
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AANZRY 2870 ¢ &3 v E5H 33708 oFded aabee HE 542 ¥ 36, 374
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i 39. Carbohydrate fermentation patterns of Lactic acid bacteria isolated from Kimchi and
Mare’s milk (dehydrated substrates for the demonstration of enzymatic activity or

the fermentation of sugars)

Isolated lactic acid

No Substrates Reactions/enzymes bacteria

A3 A5 A6 B9 22
1 Sodium pyruvate Acetoin production + + + + +
2 Hippuric acid Hydrolysis - - - - -
3 Esculin ferric citrate B-glucosidase - + + + +
4 Pyroglutamic acid - naphthylamide Pyrrolidonyl arylamidase  + + + + -
5 6_br§gllggt20;rﬁgggggea_lj_ a-galactosidase - - - - t
6 Naphtol ASBI-glucuronic acid B-glucuronidase - - - - -
7 2-naphthyl-B-D- galactopyranoside B-galactosidase - + - + +
8 2-naphthyl phosphate Alcaline-phosphatase - - - - -
9 L-leucine-B-naphthylamide Leucine arylamidase + + + + +
10 L-arginine Arginine dihydrolase + + + + +
11 D-ribose Acidification + + + + +
12 L-arabinose Acidification - + + + +
13 D-mannitol Acidification + + + + +
14 D-sorbitol Acidification - - - - +
15 D-lactose Acidification + + + + +
16 D-trehalose Acidification + + + + +
17 Inulin Acidification - - - - -
18 D-raffinose Acidification - + + + +
19 Starch Acidification + + + + +
20 Glycogen Acidification - - - - -
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i 40. Enzymatic activity of Lactic acid bacteria isolated from Kimchi and Mare’s milk

Isolated lactic acid bacteria

No Enzymes Substrates
A3 A5 A6 B9 2-2
1 Control 0 0 0 0 0
2 Alkaline phophatase 2-naphthyl phosphate 0 0 0 0 0
3 Esterase (c4) 2-naphthyl butyrate 3 2 2 2 0
4 Esterase lipase (C8) 2-naphthyl caprylate 2 1 1 1 0
5 Lipase (c14) 2-naphthyl myristate 0 0 0 0 0
6 Leucine arylamidase L-leucyl-2-naphthylamide 3 3 3 4 5
7 Valine arylamidase L-valyl-2-naphthylamide 1 1 1 2 4
8 Cystine arylamidase L-cystyl-2-naphthylamide 2 0 2 1 1
. N-benzoyl-DL-arginine—2-
9 Trypsin naphthylamide 0 0 0 0 0
_ . N-glutaryl-phenylalanine-2-
10 o—chymotrypsin naphthylamide 1 0 1 0 0
11 Acid phosphatase 2-naphthyl phosphate 2 2 2 2 1
12 Naphtol=AS=BO-phosphohydr N, phipol-AS-Bl-phosphate 1 1 2 2 2
_ . 6-Br-2-naphthyl-aD-
13 oa—galactosidase galactopyranoside 0 0 0 0 1
_ : 2-naphthyl-BD-
14 B-galactosidase glactopyranoside 0 5 0 1 5
_ . Naphthol-AS-BI-D-
15 B-glucuronidase glucuronide 1 0 0 0 0
_ : 2-naphthyl-aD-
16 a—glucosidase glucopyranoside 0 0 0 0 2
_ . 6-Br-2-naphthyl-BD-
17 B-glucosidase glucopyranoside 0 0 0 0 5
_ o . 1-naphthyl-N-acetyl-8D-
18 N-acetyl-b-glucosamidase glucosaminide 0 0 0 0 4
_ . 6-Br-2-naphthyl-aD-
19 o—mannosidase mannopyranoside 0 0 0 0 0
_ : 2-naphthyl-alL.—-
20 a—fucosidase fucopyranoside 0 0 0 0 0

: Quantity of hydrolysed substrate

= =

0 : 0 nanomoles, 1 : 5 nanomoles, 2 : 10 nanomoles, 3 : 20 nanomoles, 4 : 30 nanomoles, 5 : =40 nanomoles
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i 41. Carbohydrate fermentation patterns of Lactic acid bacteria isolated from
Mare’s milk (dehydrated substrates for the demonstration of enzymatic activity or

the fermentation of sugars)

Isolated lactic acid

No Substrates Reactions/enzymes bacteria

S-16 S-18 S-A4 S-A5
1 Sodium pyruvate Acetoin production + + + +
2 Hippuric acid Hydrolysis - - - -
3 Esculin ferric citrate B-glucosidase + + + +
4 Pyroglutamic acid - naphthylamide Pyrrolidonyl arylamidase + + + +

6-bromo—-2-naphthyl-a-D-

o1

a—galactosidase - - - _

galactopyranoside
6 Naphtol ASBI-glucuronic acid B-glucuronidase - - - -
7 2-naphthyl-B-D- galactopyranoside B-galactosidase - + - +
8 2—-naphthyl phosphate Alcaline-phosphatase - - - -
9 L-leucine-B-naphthylamide Leucine arylamidase + + + +
10 L-arginine Arginine dihydrolase + + + +
11 D-ribose Acidification + + + +
12 L-arabinose Acidification + + + -
13 D-mannitol Acidification + + + +
14 D-sorbitol Acidification - - - -
15 D-lactose Acidification + + + +
16 D-trehalose Acidification + + + +
17 Inulin Acidification - - - -
18 D-raffinose Acidification + + + -
19 Starch Acidification + + + +
20 Glycogen Acidification - - - -
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3% 42. Enzymatic activity of Lactic acid bacteria isolated from Mare's milk

Isolated lactic acid

No Enzymes Substrates bacteria
S-16 S-18 S-A4 S-A5
1 Control 0 0 0 0
2 Alkaline phophatase 2-naphthyl phosphate 0 0
3 Esterase (c4) 2-naphthyl butyrate 3 2 2 2
4 Esterase lipase (C8) 2-naphthyl caprylate 2 1 1 1
5 Lipase (c14) 2-naphthyl myristate 0 0 0 0
6 Leucine arylamidase L-leucyl-2-naphthylamide 3 3 3 4
7 Valine arylamidase L-valyl-2—-naphthylamide 1 1 1 2
8 Cystine arylamidase L-cystyl-2-naphthylamide 2 0 2 1
. N-benzoyl-DL-arginine—2-
9 Trypsin naphthylamide 0 0 0 0
_ . N-glutaryl-phenylalanine—2-napht
10 a—chymotrypsin hylamide 1 0 1 0
11 Acid phosphatase 2-naphthyl phosphate 2 2 2 2
12 Naphtol-AS-BO-phosphohydrolase Naphthol-AS-BI-phosphate 1 1 2 2
_ . 6-Br-2-naphthyl-aD-
13 a—galactosidase galactopyranoside 0 0 0 0
14 b-galactosidase 2-naphthyl-8D- glactopyranoside 0O 5 0 1
15 b-glucuronidase Naphthol-AS-BI-BD- glucuronide
16 a—glucosidase 2-naphthyl-aD- glucopyranoside 0
_ . 6-Br-2-naphthyl-BD-
17 b-glucosidase glucopyranoside 0 0 0 0
_ e : 1-naphthyl-N-acetyl-8D-
18 N-acetyl-b—glucosamidase glucosaminide 0 0 0 0
_ . 6-Br-2-naphthyl-aD-
19 a-mannosidase mannopyranoside 0 0 0 0
20 a—fucosidase 2—-naphthyl-alL- fucopyranoside 0 0 0 0

. Quantity of hydrolysed substrate

0 : 0 nanomoles, 1 : 5 nanomoles, 2 : 10 nanomoles, 3 : 20 nanomoles, 4 : 30 nanomoles, 5 : =40 nanomoles

h) HA A wjz AE

Adtel Fabte] HAo] wixE A Edr] 93t Difcorl?] MRS broth, nutrient broth
(NB) ¥ tryptic soy broth (TSB) 3&F¢ WX & AF&3t3lS. A 5719 #4bdFE MRS
brotholl HF3ke] 30Ce & 7)o vgst dat+= 19 1059 25, 19 105 ZAe 2
o] 3714 ®l#] 3 MRS brothelA 7Fd & wlksglom LB brothol A 7Fd e A4S H

o] O,
=i
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olA el Aol AE Wi Ao A7,
it 43. Count of liable lactic acid bacteria in MRS broth

L;Ccit(ilc Incubation time (hrs)

bacteria 0 4 8 12 16 20 24
A3 1.49x10" 7.19x10% 1.92x10° 1.9x10° 1.83x10 1.97x10° 1.87x10"
A5 1.08x107 9.2x10° 1.45x107 1.26x107 1.37x10° 1.38x10 1.22x10’
A6 3.59x10° 3.68x10° 7.3x10° 6.0<10° 6.75x10° 5.9x10° 5.8x10°
B9 5.0<10° 3.83x10% 8.0x10° 8.3x10% 7.45x10° 1.04x10” 8.55%10°
2-2  3.94x10° 7.9x10" 1.58x10° 3.17x10° 4.75x10° 5.55%10% 3.6x10°
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29 108. Growth of lactic acid bacteria
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19 109. A3, A5, A6, B9, 22 = wj%Hi e pH W3}

(3) MAE & A xd F8 x40 §A

MRS ®j Aol #fjfatar A4Feste] 5 A&
3k 20mMe] sodium phosphate

- 124 -



buffer (pH 7.0)0l &IMA|AH ZFLHo 2 A}L319 8.

! <
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a9 112, At 28499 SDS-PAGE 23
M: Standard molecular marker
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(4) A3 913 §AFHE o] L3 T R
(V) Lactobacillus plantarum CRNB-22Z o] £3F Q14Heg] v g

7)gz0lAd 3k A irEe Lactobacillus plantarum CRNB-222 #HE38bo] 7d7F wjoksl wjk
58 UANZ 7tF 02 vAE FE counting 3 A¥E ¥ 443 19 11301] vErd wvle} 2
& Viable cell counting 23 GF 3%= ZH7}s]A w-2A171 FFoll A FAHES7 vhe 29 5 5
B 627H4 10°0.2 FASG7 798 244x10° 22 74 A YERsE S

3 44. Viable cell count of Lactobacillis plantarum CRNB-22 in GF 0%, GF 1%, GF
3% and GF 5%

Incubation time (day)
0 1 2 3 4 5 6 7

GF-0% 4.62x10% 1.7x107 3.4x10%8 2.84x10% 4.54x10% 4.09x107 1.51x107 2.25x10°%
% GF-1% 5.92x108 2.2x107 3.5x10% 2.62x10% 4.98x10% 1.53x10% 1.07x107 2.88x10°
LE_ GF-3% 5.59x106 1.5x107 2.85x10° 2.25x10% 1.62x10% 2.51x10% 1.56x10%® 2.44x107
- GF-5% 5.53x108 2x107 3.25x10% 3.96x10% 25x10®8 6.17x107 3.27x107 8.55x108
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Lactobacillus plantarum

o
2 5
=
£ —GF-0%
5 e
u 7
= ——GF-3%
a B —GF-5%
L]
ﬁ 5 | | | | | | \I
-1

0 1 2 3 4 5 6 7

Incubation time (d)

219 113.. Viable cell count of Lactobacillis plantarum CRNB-22 in GF 0%, GF , %
and GF 5% in Log phase.

() A AAQNAE H7HE saponin A3 vhg XA}

B ooAMmy] g0l mSolo] AF¥ U A3 FAF
Lactobacillus plantartum CRNB-222 797 vjoksl <A vl AAE-S TLCE F3 3
A= 19 114 ekt viel 28 Lactobacillus plantartum CRNB-222 H]oF3lt A=

controlol U3 ALY W HFEE2] W37} & A= FdH A,

29 114. TLC analysis of fermented products with Lactobacillus plantartum
CRNB-22 for 7 days in Ginseng root solution added with GF 0%, GF 1%, GF 3%
and GF 5%.

Lactobacillus plantartum CRNB-22Z o] £3}9] 3% GFE #H7}ste] ZH oy, o By E vkg
A7l TLC A¥= 29 1159 vebd mRe} 28 WA A @2 o], 4, Qlakte]
oF REgAIZ FHEod, A, A4EE 9 /\}EL Agko] dojtk A% b
o, A Y] BT ALY dEe] A dojydk Aol Falo] FlHgla

o] B ALz YERE.
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CRNB-22
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29 115. TLC analysis of fermented products with Lactobacillus plantarum
CRNB-22 for 7 days in flower, leaf and root added with GF 3%.
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o
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o=
_0|L
§EL

4. Ginsenoside Rb19] Rd=9] A9 A3 5 £ A
; MBT2139} 103L

>
>
e
T,
ri
:Cn)L_'4
)
ox)

o £ =9 dF EMe ol&sds. #343 4 ImlE 10ml
MRS brothel HEAI7]aL 30T 37CelA 3Lz widetada. weF 5 wjdes dao] 3
A35kar, A e) ImlE BCP agar plate] &3k 30TCoAA 3¢z wl%3tA&. BCP agar
plate’}oll A colony F$1o] =@M 58 A Ad = #F= Asle] BCP agarel 53 Ald Hi

Fote] = =

"U

£ Esculin—agar BJA| o # &

sho] Hix| o] A4 WMEE AF@EA e, AAEY B8-S M 755 B-glucosidaseE A A
2 x|l A ferric ammonium citrate

o whg-3sal, colony Flol A8 & FAstA H. webA colony FeIol 38 Fo] I
e #FES B-glucosidase HA4S 7[A = 5o Budta, A¥xd FEsEo] 94 Ao

2 gedel AEY Fel #EEA Ausle.
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it 45. Composition of MRS broth

Ingredients

Amount (g/L)

Enzymatic digest of Animal tissue 10
Beef extract 10
Yeast extract 5
Dextrose 20
Sodium acetate 5
Polysorbate 80 1
Potassium phosphate 2
Ammonium citrate 2
Magnesium sulfate 0.1
Manganese sulfate 0.05

i 46. Composition of BCP agar

Ingredients

Amount (g/L)

Extract Yeast Dried 2.5
Peptone 5.0
Glucose 1.0
L-Cysteine 0.1
Tween 80 1.0
Bromcresol purple 0.04
Agar powder 15.0

i 47. Composition of Esculin Agar

Ingredients

Amount (g/L)

Pancreatic digest of casein 13.0
NaCl 5.0
Yeast extract 5.0
Esculin 1.0
Ferric ammonium citrate 0.5
Agar 15.0

Qo 7|27 BAABERLL 24

(2) Genomic DNA #4]
Adkel

B-glucosidase &4d°] 717 ¥ o
SE= 5

universal primer
5 -AGAAAGGAGGTGATCCAGCC-3)E A+&3l9] Yoon
3kl 16S rDNA (16S rRNA coding gene)E ZFZ 3132
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7hE AEate] 16S rDNA

t5. F &5 DNAE
(5'-GAGTTTGATCCTGGCTCAG-3',
5(1997)9] =4 we} PCRS 3
Z=Z 5 16S rDNAY¥ PCR product

N

e
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purification kit (Qiagen AHE Ab&3le] AA S & sequencing WHgo o] &39S, 7]
AL Genetic analyzer 377 (Perkin-Elmer Ah-S AFE3ov A7jAdel 4L

S
Bioedit 2= 1% % MEGAL2 Z=19-& A3 &

>

[e=]
=

N
fl

3) Atxd #3 MAES Ay vAES FA
B-glucosidase &4-& el 739 ALX U B8-S Adsly] 9t AdE #FEE TS
broth A (pH7.0)ol Alth wjekst 5wk pHE 7002 A 0.2 mg/ml ¥ %9

protopanaxadiol ginsenoside Rbi, Rb22} protopanaxatriol ginsenoside Re F&< ImlE &3}

o E5tel& 0.2m filter:2 o ¥}3kef 35C2  wF7]olA 7L &<t ‘ﬂ“’/\]%} Sgrefol 433t
P I vE2 S93ta, FeEese 758 #2423 F O X3 FeEsdd =

oA TLC ¥4 ANz AF&3F3 5.

i 48. Trypticase Soy broth

Ingredients Amount (g/L)
Pancreatic digest of casein 17.0
Papaic digest of Soybean Meal 3.0
Sodium chloride 5.0
Dipotassium phosphate 2.5
Dextrose 2.5

HE-g-AHE-2 TLC plated] (Silica gel 60 Fos, Aluminium sheets) 0.8cm 7FA 0.2 43541,
g7l A=A Eha dFERks-o o2 CHCly/CHsOH/H20 (65:35:10, v/v)E AH&3le] 55em 2
G5, WA 71 TLC platee] 10% HoSOE w45-3F9] 110TColA 7FE3dfo] W2 A1 7],

A ex
A Ea A ?$4 kel 0.2mg/ml ginsenoside Rby < O—‘.h"ﬂr 111 (v/v) U&=
Z3tet 5 pHe 7.0%2 A3 02 filter= o 3}dlo] Wk E 247k 30, 35, 40C= 314
7L S5 H &, WheAES X8t FEeE 2 FE3130 Thin Layer Chromatography (TLC)

1

APEW B Ak s v pH 4.0, 5.0, 6.0, 7.0, 80, 9.00.2 A3 I (.2mg/ml
gensinoside Rbi12] 8943} 111 (v/v) V&2 E38F9] 02um filter= o 33}435°Col A 743t

1
HHEA A & HHEAMES X8 FEEE F%313L Thin Layer Chromatography(TLC) #4-&
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kol
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A

94 pEzAL A

il
ol

bl

B HA %9 pHolA ginsenoside Rb1& A% TLC 49 HPLC %%

T

(v/v) Hl&2 &3t 02um filter= o3}slo] z+2zk 3 7, 10, 14 A7 WHSAH S

1
HF-ALE-& =¥ 3l Betg g F5313 Thin Layer Chromatography(TLC) £43-8 %3} AFE
o
=]

-

%o 509% methanolel] o]al 7500rpmell 205 YA 3o
% 3 %o methanol & 050 m ZHE o] 33k o] A HPLC
S e AlEE A3 S, AFE3E HPLC #A+= Agilent Technologies 1260 infinity ©]
o, AL ACE 5-Cis cloumn (250x4.6mm)E AH&3H &, ol o®E A& A &&=
H-0, Sl CHsCNS A3 S, &9l gradient elution system® @ 0~35%(20% B),
35~85+-(40%B), 85~105+-(50%B), 1056~135+-(656% B), 135~1453-(85% B), 145~156%
(100% B), 155~160+(100% B), 160~163+(20% B), 163~165+(20% B)o= XA3 A, A
Me®s 40To)E 7552 1.0ml/minel oy, A=7]+= UV 205nm (Agilent Technologies
1260 infinity)& AF&-3le] AFEH 9] A& -1‘}/;13]-9}%'

(5) AE g 5 MBT2132 103L A4t5e] ol W&

AR & ZA ZAepa A7 E 5 ZolA 20% FHS wHEAL T5TelA 107 4 %F/l
slal Ao 23 $ol| Paenibacillus sp MBT2139} Lactobacillus buchneri-& 3%= 3 &3 3
Paenibacillus sp MBT213-& o|Ats et awj k7] oAl 30T A 14L %Y, Lactobacillus buchneri-$
ZlgufFr]el Al 35T A 1493F 200rpm e = vl 3ol miF Soll 349, 74, Wi Evkar 14

dAjel mAEFE ASdE.

& AAEEY] & 400 kg £33 8T 1087 dHHE A2 AHEF
F= 3xpd s 228 Paenibacillus. sp MBT213$ 29% ZZ3ta, 35ColA] 149 7F vikshs
L. wjeko] Ed A g el s AXEEal oF 60 brix FER FEY FEATS ASAY

=
E 12 brix SRR 240 Bex Az A4
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5. A2 AlF-2A e 4
A B §AEY) Ha
19 1169} 117049} o] st AE EMOZRE wABE-S (Sporolactobacillus) 2] 3}

AL Aol AEEe 30T 37ColA BCP agar plated] ®iEdte] colony F9 o w=gh4 9
38 PAsle S Ay on, Murd #FE BCP agardl 53 At vl =4 ¥
3}

o #ElE WAL 3TNE 5 FYEde
E

=2

Esculin-agar Hl<|el zEsto] HjA| 2] %‘@ WstE #Estath Alxd ey s 7pRl A

T B-glucosidaseE A= Aoz &dyAd ow, AL HiX|o] 9+ esculind

—glucose’} WH&-3&o] A esculine] wlX el A ferric ammonium citrate®} ¥F-S-3}ar,

~glucosidaseE Ad3t= 779 FHo AAN & FAdsA 9. TebA colony Fol A

A 2ol dHdE TTFES B-glucosidase s 7R = waEtal ddeta, AAYd #E 5
S5

o] & AL MAuaals. Add vAES ® 490 vERY A3 Zo] EMOEFY 1771

Akl 3+ Foll A colony E¥S HHA 875 MEEal genomic DNA 48 35S

19 116. BCP agarE Al£3l9 EMOoZHE u| A 29 Ky
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# 49. Isolation of strain with B-glucosidase

activity from EM samples

Sampl . . . Selected for DNA
Total colonies Esculin positive .
e No analysis
4 41S, 42S, 43S, 44L, 45L, 46L, 47L - -
5 51S - -
61L, 63L, 64L, 65L, 66L, 67L, 61L, 63L, 64L, 65L, 66L,
6 63L, 65L
68L, 70L 67L, 68L, 70L
, 71L, 72bS, 72S, 72’S,
7 T1L, 72bS, 72S, 72’'S, 73sS, 73bS 71L, 72S, 73S
73sS, 73bS
8 84S, 85L - -
9 95L, 96L, 97L 95L (1) 95L
10 101L, 102L, 103L, 104L - 103L
12 122, 123, 124L, 125L 122, 123 123
14 141, 142 - -
37 colonies 17 colonies 8 colonies

B Genomic DNA ¥4

A7) d = 1374709 47)

2 sAH%e

&4

o] o
A .

71
141
211
281
351
421
491
561
631
701
77l
841
911
981
1051
1121
1191
1261
1331
1401

o wAE 103L-S 99% 9

TCTACCCACC
GTGACGGECE
TCCGACTTCA
TCGCGACTTC
ATTTGACGTC
TGGCANCTAA
AACCATGCAC
AGACCTGGTA
AATTCCTITG
AAGGETATCG
TITGCTCCCC
TCCACATCTC
TITCCAATGC
ACGCCCAATA
GCTTTTCTTC
TITACGATCC
CCCTACTGCT
CGGCTACGCA
AGTGACAGAT
TICCGCTAGT
TGGAGAGCAA

TTCGRCGGCT
GTGTETACAA
TGCAGGCGAG
GCTICCCETT
ATCCCCGCCT
AATCARGEGT
CACCTGTCTC
AGGTTCTTCE
AGTTTCAGTC
ARACCCCTAA
ACGCTTICGC
TACGCATTTC
GACCTAAGGT
ATTCCEGACA
TCAGGTACCG
GAAAACCTTC
GCCTCCCGTA
TCGTCECCTT
TGCTCCGTCT
TATCCCAGTC
GCTCTCCATC

F % B-glucosidase &4do] 714 Holt #F 2715 A
&

T8 d¥ P AE MBT213+= 1,45071 €]

sl %
Aol sAstel 5% A7 5ol

A7 E e ol

GECTCCTTGE
GACCCGEGAA
TTGCAGCCTG
GTACCAGCCA
TCCTCCGGTT
TGCGCTCGTT
CTCTETCCCE
CGTTGCTTCG
TTGCGACCGT
CACCTAGCAT
GCCTCAGCGT
ACCECTACAC
TGAGCCTCAG
ACGCTTECCC
TCACTCCGGT
ATCACTCACG
GGAGTCTGGG
GGTGAGCCET
TICATTACTT
TTACAGECAG
AAGTCCRCTC

483+

GGTTACCTCA
CGTATTCACC
CAATCCGAAC
TTGTAGTACG
TGTCACCGEGC
GCGEGACTTA
AAGGAANAGA
AATTAAACCA
ACTCCCCAGE
TCATCGTTTA
CAGTTACAGC
GTGEAATTCC
GATTARACAT
CCTACGTATT
AGCAGTTACT
CGGOGTIGCT
CCGTGTCTCA
TACCCCACCA
CCCCATGCGA
GTTACCTACG

GACTGCATGT

[e]

CCGACTTCGE
GCGGCATGCT
TGAGACTGGC
TGTGTAGCCC
AGICATTCTA
ACCCAACATC
TACATCTCTG
CATACTCCAC
CGGAATGCTT
CGGCETEGAC
CCAGAGAGTC
ACTCTCCTCT
CAGACTTAAA
ACCGCEECTE
CTACCGAACG
CCGTCAGACT
GTCCCAGTGT
ACTAGCTAAT
GARRATARAT
TGTTACTCAC

ATAGCNCGCC

-

o]
AT

GTGTTGTAAA
GATCCGCGAT
TTTTTAGGAT
AGGTCATAAG
GAGTGCCCAC
TCACGACACE
TACCGGTCAG
TGCTTETGOG
ARTGTGTTAA
TACCAGGGTA
GCCTTCGCCA
TCTECACTCA
TAGCCGCCTG
CTGECACETA
TTCTTCCCTG
TTCGTCCATT
GGCCGTTCAC
GCGCCECAGE
TATCCGGTAT
CCGTCCRECE

)= Paenibacillus sp.

Lactobacillus buchineri =

CTCTCGTGET
TACTAGCAAT
TCGCTCCATC
GGGCATGATG
CTITATGTGC
AGCTGACGAC
AGGGATGTCA
GGTCCCCETC
CTICGGCACC
TCTAATCCTG
CTGGTETTCC
AGCTACCCAG
CGCGCECTTT
GTTAGCCGEG
GCAACAGAGC
GCGEARGATT
CCTCTCAGET
TCCATCTGOA
TAGCTAACGT
CTAACCCTCC

1% 118. 16S rDNA sequence (1,450bp) of isolated Paenibacillus. sp MBT213
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1 CTGTCACTTA GACGGCTGET CCCCGAAGGT TACCTCACCE GCTTTGGGTG TTACAAACTC TCATGGTGTG

71 ACGGECEETE TGTACARGGC CCGEEANCGT ATTCACCGTE GCATGCTGAT CCACGATTAC TAGCGATTCC
141 AACTTCATGT AGGCGAGTTG CAGCCTACAA TCCGAACTGA GAACGGCTTT ARGAGATTAG CTTGACCTCG
211 CGGTTTCGCE ACTCGTTGTA CCGTCCATTE TAGCACGTGT GTAGCCCAGE TCATAAGGGE CATGATGATT
281 TGACGTCATC CCCACCTTCC TCCGGTTTGT CACCGGCAGT CTTGCTAGAG TGCCCANCTG AATGCTGGCA
351 ACTAACAATA AGGGTTGCGC TCGTTGCGGE ACTTAACCCA ACATCTCACG ACACGAGCTE ACGACARCCA
421 TGCACCACCT GTCATTCTGT CCCCGANGGS AACGCCTAAT CTCTTAGGTT GGCAGANGAT GTCAAGACCT
491 GGTANGETTC TTCGCETAGC ATCGAATTAA ACCACATGCT CCACCGCTTG TGCEEGCCCC CGTCAATTOC
561 TITGAGTTTC AACCTTGCGG TCGTACTCCC CAGGCGGAGT GCTTAATGCG TTAGCTGCAG CACTGANGGG
631 CGGANACCCT CCAACACTTA GCACTCATCE TTTACGGCAT GGACTACCAG GGTATCTAAT CCTGTTCGCT
701 ACCCATGCTT TCGAGCCTCA GCGTCAGTTA CAGACCAGAC AGCCGCCTIC GCCACTGGTG TTCTICCATA
771 TATCTACGCA TTTCACCGCT ACACATGGAG TTCCACTGTC CTCTTCTGCA CTCAAGTCTC CCGGTTTCOR
841 ATGCACTTCT CCGGTTAAGC CGARAGGCTT TCACATCAGA CCTAAAAAAC CGCCTGCGCT CGCTTIACGC
911 CCAATARATC CGGACARCGC TTGCCACCTA CGTATTACCE CGGCTGCTGE CACGTAGTIA GCCGTGGCTT
981 TCTGGTTGGA TACCGTCAAG ATGTCANCAG TTACTCTGAC ACCTGTICTT CTCCAACAAC AGAGTTTTAC

1051 GAGCCGAAAC CCTTCATCAC TCACGCGECE TTGCTCCATC AGACTITCGT CCATTGTGGA AGATTCCCTA
1121 CTGCTGCCTC CCETAGGAGT TIGGGCCETG TCTCAGTCCC AATGTGGCCG ATTACCCTCT CAGGTCGGCT
1191 ACGTATCATC GCCTTGGETAA GCCGTTACCT TACCAACAAG CTAATACGCC GCGGGTCCAT CCTAARGTGA
1261 CAGCCGANGC CGTCTTITAA ACCARARCCA GGTGGTITTG GTIGTTATAC GGTATIAGCA CCTGTTTCCA
1331 AGTGTTATCC CCTACTICAA GGGCAGGTTA CCCACGTGTT ACTCACCAGT TCGCCACTCG TCTCAATGTT
1401 ARATCTITCA AGTGCAAGCA CCTARARTCA TTAACGGAGA CGCGTICGAC TGCATGTATA GCNCCCHCNN
1471 NCCC

19 119. 16S rDNA sequence (1,474bp) of isolated Lactobacillus buchineri 103L

Brevibacillus brevis NBRC 100599

Paenibacillus mucilaginosus KNP414

— Paenibacillus polymyxa E681

L Paenibacillus terrae HPL 003
Paenibacillus sp JDR 2

Thermobacillus composti KWC4
MBT213

Paenibacillus sp Y412MC10

0.01

19 120 . Phylogenetic tree based on 16S rDNA sequences showing the position of
strain MBT213, showing the phylogenetic relationships among strain MBT213 and
related bacteria. Scale length is 0.01.
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— Lactobacillus casei ATCC 334
L Lactobacillus rhamnosus GG

—L— Pediococcus claussenii ATCC BAA 344

Pediococcus pentosaceus ATCC 25745

Lactobacillus sakei subsp sakei 23K

Lactobacillus salivarius UCC118

|: Lactobacillus reuteri DSM 20016

Lactobacillus fermentum IFO 3956

— Lactobacillus johnsonii NCC 533

| Lactobacillus gasseri ATCC 33323
Lactobacillus helveticus DPC 4571
Lactobacillus acidophilus NCFM

Lactobacillus kefiranofaciens ZW3
Lactobacillus crispatus ST1

Lactobacillus amylovorus GRL 1112
Lactobacillus delbrueckii subsp bulgaricus ATCC 11842

Lactobacillus plantarum WCFS1
Lactobacillus brevis ATCC 367

,— 103L

Lactobacillus buchneri NRRL B 30929

Lactobacillus sanfranciscensis TMW 1 1304

e
0.01

1 121. Phylogenetic tree based on 16S rDNA sequences showing the position of

strain 103L, showing the phylogenetic relationships among strain 103L and related
bacteria. Scale length is 0.0

Genomic DNA #2431k 0| E Fo A B-glucosidase EAdo] =2 2719 v AE AA = AFE
W el A gddtr] fske] AdE FFE TS broth ®iA|o HE3kal 30TCelA 3
2 A A wlE o 7500rpmoll A 157 YATEE s W FRS TR AL AR
dol B3 ATE Agsr] ¢35t algd pHS 7022 w3 A 0.2mg/mle] protopanaxadiol
ginsenoside Rbl, Rb2¢} protopanaxatriol ginsenoside Re F#& A3 Z7} 111 (v/v) H&EE &
gt RS 0.2 filterZ o] 3}3lo] 35T wiekr])olA 79 Fok WA,

TLC ®4% A¥ g 1229 19 1237 o] e

FEFAE U v dte] MBT213¥ 103L 2719 ¢ nAEolA vk & standard saponin¥}
H W3l A28 oo Y Aoz Ho EAY AAxdo] F3ld AS &2 & F A+
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1% 122. TLC analysis of ginsenoside Rbl, Rb2, and Re conversion by cultured
broth of strain MBT213 for 7 days.

29 123. TLC analysis of ginsenoside Rbl, Rb2, and Re conversion by cultured
broth of strain 103L for 7 days.

29 124.. TLC analysis of conversion of ginsenoside Rbl by strain MBT213 for

determination to optimum temperature
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m AW R WAgEe] 54

o} 2mg/ml ginsenoside Rbl &4} 1:1 (v/v) H &
2 Z3s & pHE 708 24313 0.2um filter®2 o33l e] W22 E Z47) 30, 35, 40C= 3}
o 7L W3 E. WA E L X3 FEE2 F&33 TLC #4& &3t Alxd 73
= e A Mg 2E 2318 AEEE. TLCEFolA W nAde MBT2133%
B-glucosidase &4 7} ginsenoside RblS 33t H & &%= 35Co = eyt

29 125. TLC analysis of conversion of ginsenoside Rbl by strain 103L for

determination to optimum temperature

— Ginsenoside Rbl A2 @49 H3A pH
A JE Mk o] v gels pH 4.0, 5.0, 6.0, 7.0, 80, 9.02= A3 T 0.2mg/ml
gensinoside Rbl 8 v/v) Mg 2 &3] 0.2um filter® o] }3}o] 35TCoA 7Y
P REEAIR). WA ES FES REEE FE8aL TLC 48 Foto] AtxdY B E A
Fate] xa Ao HA exAe APAS. TLCAHAA Bu nAE MBT213¢] 7Hd B
—glucosidase &4 7} ginsenoside Rbl1-S &3[3F H& pHE 7003, 7|AE 103Le]7F 7k
e Tl H4 pH2 5082 YERE.

—
r

o,
N

o
2
B
—
=y

o

B-glucosidase &.4~7} ginsenoside R
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19 126. TLC analysis of conversion of ginsenoside Rbl by strain MBT213 for

determination to optimum pH.

29 127. TLC analysis of conversion of ginsenoside Rbl by strain 103L for

determination to optimum pH.

- 7A 2% 9 pHl Al ginsenoside Rb1& Age] TLC ¥4 HPLC %4

2
AP FE A v AE MBT2139] WFS-89-8 224 %9} pHelA 0.2mg/ml gensinoside
Rble] &3 11 (v/v) Hl&= &3tste] ZH2 3, 7, 10, 14 43k w3 A, vhgAtES F3

==

3} FEEE FF8hal TLCS HPLC 48 F3to] Atxde] #F3lE A8+, TLC 4l
Al BHS A7Fo] A& ginsenoside Rbl9] band”} §loJX| 3 ginsenoside Rd2] band’} ©
A3 A YJepd HPLC EX4oA % whe Al7to] Z4E ginsenoside Rb12] peak”’} &Zo] &l
ginsenoside Rd®] peak’} o}3. WkS 14¥Y 4= ginsenoside Rbi1e] peaki= §lojX
ginsenoside Rd9] peak¥t ¥ Aoz wAE MBT2139] 7F7  B-glucosidase EAE
ginsenoside Rb1%& ginsenoside RdZ €43 A3lsli= Aoz &2l e
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19 128. TLC analysis of ginsenoside Rbl conversation by culture broth of strain
MBT?213 at optimum temperature and optimum pH for 14 days

400~
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=
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19 129. HPLC analysis of ginsenoside Rbl conversation by culture broth of strain

MBT?213 at optimum temperature and optimum pH for 14 day ; A-0Oday, B-3days,
C-7days, D-10days, E-14days.
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- Adg i MBT213¢ 103L 14H e 2a

latitel & FA FAEkd wAr|E SR dobA 20% Foe WEal 75TCoA 108 dAYE
ol Ao 213 o Paenibacillus sp. MBT213% Lactobacillus buchneri-S 3% % 3 %&3F
5 Paenibacillus sp. MBT213-& o]4tstetanjtr]ol A 35TCoA  14¥€3}y, Lactobacillus
buchneri-e &8 7oA 35TA 1447F 200rpm o= wlF3FA L v Foll 3, 7Y, al %
EZubar 4L A8 e)] R BESE counting 3 ¥ Paenibacillus sp MBT2132 HZ£3lo] 1497 4

Z},

©
!

U3 wAFES PAHE FE counting 3 ZAF= F 503 ¥ 1300] ERd w)
Viable cell counting Z o= #4945 14941 1.43x10° 22 713 =4 JEge.
Lactobacillus buchineri 103L% HE&3fo] 743 wjdst ot &5 vAE & counting 3
A= % 509 29 1319 e vke} ZE. Viable cell counting A il 7YHAE
1.86x10° 0.2 714 %7 vehta, 1498 32x10° 0.2 ehl i Bo] Fojx A= $ghe

L

¥

3t 50. Viable cell count of Paenibacillus sp MBT?213 in 20% ginseng root

Incubation time (days)

| A&

142 0 3 7 14
Paenibacillus sp MBT213 4x10° 9.8x10° 6.7x10° 1.43%x10°
Lactobacillus buchineri-103L 1.12x10"  7.7x10° 1.86x10° 3.2x10"

Paenibacillus sp MBT213

oo 10
(=]
-
c 8
t 6
o 2 —*—Paenibacillus sp MBT213
=
[ ¥)
w2
)
&
5 0

0 3 7 14

Incubation time (d)

219} 130. Viable cell count of Paenibacillus sp MBT213 in 20% ginseng root.
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Lactobacillus buchineri-103L

= 10
0
|
c 8 /\
= 1
E 6 |
]
S
. =l actobacillus buchineri-103L
18]
e 2
e
i
> 0 :
0 3 7 14

Incubation time (d)

219 131. Viable cell count of Lactobacillus buchineri 103L in 20% ginseng root.

- HPLC #4]

Paenibacillus sp. MBT2132.2 1447 vl sk QQatte] wH-&AAE S HPLCE 733t A=
g 1329 veRd mEel 28 GinsenosideE 9] W3S 3H<ld w] ginsenoside RblS 7|50
3l o ginsenoside Rblell A ginsenoside RdZE A$H3le] A E = peak® <189 S
Paenibacillus sp. MBT213¢] ¢lahkg o taf A= L&A 7ol Zo]ZA 2 ginsenoside Rbl9)
peak ¥90]+= Z=o]E 1l ginsenoside RA9 peak =4 vEa, @E 448 = Q2 o

Z 379 peakE e,

3
Norm.
0
Norm -
50
E 40 Rb1
E &
g% Rb1 9‘
8 N30 Rd
2 g
Y =
©
© 8
] £20 q
82 2
] 5
2 w0 ) 210 ‘ H“
< I ]
bl 1 i i I H\ s,
M \ P Rd I A 04/ W) \ || , P
LR \-.mJ‘mﬂ_Jv‘\,,, w"/\wzjh‘\-““x,»..“’jjf" JHJI&J_J‘M_ gl e \ Whadon VL me‘ ‘ \ )U‘U»/LA ] 'Y

0 20 0 6 8 100 120 mi 0 20 40 60 80 100 120 min
Retention time (min) Retention time (min)

C

e (at 203nm)

L~

Ll

SN |

0 20 40 60 80 100 120 min

19 132. HPLC HPLC analysis. Ginsenosides conversion in ginseng root by strain
Paenibacillus sp MBT213 for 3 and l4days; A-0Oday, B-3days, C-14days
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Lactobacillus buchineri 103LS. 2 1497 kst &g &4k

s
o
o,

Q. SAAE-S HPLCE 33 4
= 29 1339 vEbd vlel 2S- GinsenosideE 9] W3S 3<¢1E uf ginsenoside RblS 7]
Fo=Z 6}9}231 ginsenoside Rblel 4| ginsenoside Rdo]Y ginsenoside Rg3& A/d3= peak

2 A3} 8. Lactobacillus buchineri 103Le] Ao thafA= oa Al7ke] ZAojd4=

q o
:
O

ﬂJ

ginsenoside Rbl-‘ﬂ peak ol ZA WEsFA| x| W AASE ginsenoside R peaki= Al
hell whel FEolvb AAeEa, HE UYAE AR oY 7R peakE YEMIGEY 1 F

AR

ginsenoside Rg3% A4 ¥ 32

80—

Rbl

20: '
107‘ I

1 J‘\

] |
L

(l /; | Ra | A |
N VY | SR Y Y/ | | T dall o [T , ’w\‘iu ’ }“h
e I

60
Rb1

40

Absorbance (at 203nm)
Absorbance (at 203nm)

| Rd
1 1\ e

|
A W ‘ | ‘f« L | {L/‘/ J‘“*MAJUM/ s
¥ ‘J‘an Al JUA‘]A«JI\/\U_L\MLJJ

0 20 40 60 80 100 120 min 0 20 40 60 80 100 120 i

Retention time (min) Retention time (min)

Rb1

Absorbance (at 203nm)

Rg3
20 | Rd

‘\IU, H“‘ ‘l ’ }
SO B

LTINS

WL R A

0 20 40 60 80 100 120 min
Retention time (min)

19 133. HPLC analysis. Ginsenosides conversion in ginseng rtoot by strain

Lactobacillus buchineri 103L for 3 and 14days; A-0Oday, B-7days, C-14days

Ha )Y st
A4 100 kgg MA3te] & 400 kg¥t &3stal 8TColA] 1083 A E 59 & AT+
3P A e #2838 Paenibacillus. sp MBT213E 2% H<E8la, 35TCoA uwwtsld A 1447
Hi k8ol 5. vl GFo]l &k QA a g dA g st of 60 brix FEE 53] v5AES A
AREAY £ 12 brix ¥EE 24 3932 Az Qe (g 135).
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6. A2AF-3A A&

A2AFAA NN BEEHES WS/ skl od A ABHEL Eato] Y Aol
1559 #59 19 WEE B YA FTHS VEUA Jo 2 AEL AU

B Ginsenoside &S #A3st= ’d

Lactobacillus buchineri—103L2S.

% Paenibacillus. sp. MBT213¢}

275 X5 Single saponin Rbl-2-

o[-ﬂ =t
N
o
i
AC)
s
N
]

B Paenibacillus. sp. MBT213E F&3 Q4] daola  HIA] Ads7t S7k=o] 2R
upx kol 14A4% R =4 JEdoz 149o] R Agel 1311«} Lactobacillus
buchineri-103LE H &3t 4] wrgol = &a 744 71 =4 Jelstar 1494 A
W7t FAaste] 7ol A%eE 2

B Paenibacillus sp. MBT213 % Lactobacillus buchineri-103LE Helo] HE3}o] vr&A]7]
Axt 2 3t E5 wa Aol Aatge upEl Rble £o]E3 Rd A& S7Fd Aoz 1
Bl o o] = % MEld o RblolA RAE A8A7]E wEel )i wE 4 A

Rg3E ¥¢3 Nl Z2 ginsenosideEo] AAH= AL #2392

B Ginsenoside® A3l Ao HEl= A F2 Enterococcus durans 2.2 53
W Enterococcus faecalis, Enterococcus faecium, Enterococcus faecium 2.2 27} &4
Aok By AwF 25 & ¥4 Rbl, Rb2, Rd, Re, Rgl 3} 24392, #go A%

2ol $49 Aoz HUHY
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3. A1 A 2w A4S ol &3 AF AT R A

7F. AA

(1) EtA" 9] preformulation

Aduwrd oz BlAS &7 fslME o 7HA QAES mEs ok & wela B FHel ul
2 YA 5o S fAESI AR wokolp =y @ RIPA e Eystde EA 59 7
Edto] o]Fo] A= MER =4 T 5o wet gA B m®W S HAxsed 7 AR
2 A el

b 274 ¥4d9 AE

AAE AxA Gl i =24 54U QAL Arieh A wxe wEk A 3 H o
fredoel Egud W oo Ay Ho MHEEE w2 fEshx] ¥ow e A dAdolut
AAY TRl 2 WEe JHAw. wEkA ditdez Alx A e AAVIHS AR Q)
3 AdHor BAE u B FolE XA = Aoz &El ofMEoy| S o] §-31o]
e AA AzA AAEHE aEAke] e WSk 8 ARl wel e B4 9%

A

& Lo} liﬂ—?%ﬁﬂ 54 (Hausner ratio), 2%.7]

oF & At AdAS Felst

(Carr's index)®] AL thad 2 A& ol &3t AArstal&. o " Hausner ratio #t©|

1.250]1%21 A% fr&/do] "olX ™ Carr's index ko] 2301 A w f&4do] HojA= AL
KR

SE S R

%= (Bulk density), A = (Tapped density),
2. o] W f%AHausner ratio)d} =4

10

pT
p B

Hausner ratio(H) =

p T : the tapped density of the power or granulation
p B : the freely settled bulk density of the power or granulation

. 1
Carr's index = IOOX(l—ﬁ)

- 145 -



it 5l1. Formulation of acetaminophen matrix tablet

Formulation(mg)
Drug
A B C D A-1 B-1 B-2 C-1 C-2
AAP 200 200 200 200 200 200 200 200 200
LH 16.25 34.25 26.75 19.25 16.25 34.25 34.25 50.75 26.75

Avicel PH 102 1625 3425 26775 1925 1625 3425 3425 2675 50.75

PVP K-30 6 - - - 6 - - - -
HPMC 2910 60 30 45 60 60 30 30 45 45
Mg.St 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Aerosil® - - - - 9 9 15 - -
Total 300

(b AAS) Az 2 B}
LR (RA )

oAel 71X RYAE Heste] PFRTS HEE Bo FHT F Yo WA GFAY HY
Hol Fe FRAE Adsug e

g =
AY @ F, FRE dolulel AAY FAE v 45

=
0.8%0lstd 4% Ao AU+

i 52. Formulation of tablet containing Black ginseng

Compostion Content(%)

Active material 67.05
direct lactose 18
Avicell 102 8
Mg.st 1.41

MF 3.45

DW 1.25
Explotab 0.84
Total 100
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53. The composition of coating agent in Black ginseng and fermentated herbal

-
At

medicine.

Content(g)

Formulation?2

30

13

60

Formulation 1

First coating

25

35

26

48

Compostion

HPMC(6¢p)

HPMC (50cp)

PEG 6000

5ok 5r

Second Coating

55

ok

—_—

g Fske] okl

1

=7} t}E HPMCE s

pal
=

£ A

PEG 60003} 3] w1+

U
a3

o}

formulation 29] /o we} 12 Z® L2 type 1o wet

ojn

/1\1,

=]
o

= 297)AE Eol

Fe] formulation 291 A

171 915

G

HE

Ase e o5&

o

A A BRSO
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3l type 200 uhe} HAISHA &
2 TEAl s WaER QIF Ui A EsE By 7| Sl e 4R 3 A
A H3Fal formulation 29 Z/del uwhe} A HZ® L] oF-E type 39 o=

= o

o =
=] =] [e]
FHARE HEF S

i 54. Coating condition in Black ginseng and fermentated herbal medicine

Condition
Parameter

Type 1 Type 2 Type 3

Temperature(TC) 40 75 40
Exhaust Blower(rpm) 1150 1150 1350

Coating pan(rpm) 4 5 8

Solution pump 17~22 12 3

Atomizing air 0.25 0.23 0.2

ojuf AA AzxdAN} AHE st @Az Adsd 19 1383 L.

Herb medicine
A-tap®( (or lactose) + Crospovidone

<—mixing
< adding Mg. stearate(1%) film coating
<— mixing during 5 min (Amount corresponding 3-5%

< tableting (by direct compression method) Of tablet weight)

Non coated tablet

Coating condition

. . . (pan rpm:10)

< preparation of coating solution(12%) — (temperature: 40-42C)
(Spray amount: 6)

Film coated tablet (final product)

1Y 138. Procedure in tablet preparation and coating

&) FFH A=

3 1 Frede Mg & e Aoz 7] sjxdwol
L Aerosile #Zo] H7bako] Aofe] ke S d=Ae] o RE AESUF
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gold 4 AW FARY SHnE Wojd 5

7 1 =3
AT Am st EAEE AlEUEC] HEE I Ho] "olx= aglycond] HHE
vk 7] wfitel of=e] &almrt "eld vheAe] ddermE ol thdk preformulatione] Z 8¢
AL kol
uebA HZ ol 7RA| 7|EEo] Rl Hal JARE TRt ZAEY ofye}l SHAA Y &
AAE ddst = ¢li= NLC 7]&o] o] A&wo]xi e
1) Yy=++%38 A4 ALA(NLC, Nanostructured lipid carrier)
ARLAAE o] &3te] s SHAFATI= v EHA AdEAQ] B AL 1970 el 7fdto]
Aol YgA ofEe] g3 E AT FoIr AAEES FHAA AH, AW 2 A
g 3

Fol & UeFstA AbgH oA s, 2y =8 Al SbAAd wiio] Ashy| v el A

pHeF =& o] 27w 59 8oz QA Xzl A&ste Aghs Wal A4l oEHde

AAE S837] 9dte] A A o] &3k 1Ist generation Y= A7F 1990A ] Fybo] A7

t & 2PdA A=A E S84 orAAdS HEdle] EalE WUxE Byl olg ofE W

zx AHAE 7R A vk 8 A2 Y=Y AHSLN, solid lipid nanoparticle)E A}
9

wu ohet ol ehyEhe BY F4 ela Aol

==
_HJ,L

r
of PN R B 0 2 @l oN oo flo ¥ O fo -

o
2

TEE UEdoa &e A do 2y iy

A okEel e aLPA A Gt S8 vY] wiE

drug loading capacity2] A|$F H37]7Hs<F lipid polymorphismell 23] B-modifications

SO AA perfect crystalline 725 FAHTFOZA of7| 5= drug leakage$t gelationd] 913 (1
139), =84 SLN dispersion®] < & 3(70-95%) 5o LARS 71xar 9t} o &3k

FAE JegdAe] @Al B ofE FYPaES PN &F 54 MAE] dE F
ForeE AR YR F gle ods nPFAAH T ALESkE EFE o8 AxH

T QoA drug loading capacity®] 7§14, drug release®] modulation % W 3#7]7FHs<F <F

A oFE H9lo] §AHE EWE yUxFEA2 2nd generation?] YWxTEE X @ A

(NLC, nanostuctured lipid caarrier)”7} 1990t ol A7) Sl

)

s

ngAdel ede] ERHW AL @A ML Ay w3 AL v §Hol Rop
AW AWNAE Y FHE dob oW PEL 2HNF 5 ik FRo|Y AY Axd

<9 sl

Az A7 E2dEe FAd ug tE E£/7eo NLC & imperfect NCL 1), multiple
component(NCL 1I) and amorphorus(NCL )7} €oj&d 4 dS(2g 140). £3] multiple
O/F/W particle?l NCL I type& higher drug loading, firm incorporation %9 ##-& 71%

igle] EAR g Al A 19%% loading A A% JANE 62714 £ 5 9l
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@)
O O OOO Storage % O
0%o0 @ o o O (%
@ a

Low lipid particle concentration Aggregates
(e.q. SLN)

Application O
L ——

G 0% ¢ © 0

The NLC, pearl network Finely dispersed nanoparticle
storage stable

1y 139. Aggregation process in low concentrated dispersion(upper) and pearl-like

networking NLC dispersions with stabilizing effect

SLN NLC
(Solid lipid blend) (Solid lipid + oil)
Low oil High oil Amorphous
/ﬁ\ )If ~ / . \ / '\
’/ \ =R
| | /\| | .

gj\o./\ l/

19 140. Different types of NLC : I -highly imperfect matrix ; - multiple O/F/W
type;lMl-non-crystalline amorphous NLC(versus SLN with high cryatllinity)

g 5W UF e o
N

=0 27 EolaA] WA = FA %o oFEo] expulsion©]
g Kl iy .

F e Ad mEHARZ LY A F Ae
U 723 AE AGAE A Xs= 7]E2 Gasco 59 microemulsion technique, Muller
%9 high pressure homogenization(HPH), solvent evaporation %Y+ depositions Sl
micellaneous techniques -2 |4 4 A&
microemusion techniques 7}F23F Arefo| A A&, oF&E AWSAA = H}O]ﬂioﬂ HAS Ax
gt b5 cold waterol] wholAZo|EHAS HOoW wlo]aRoH ol Hix o] ysE Y
A7 AAEE A8 E o] £3k=d o] HMH S particle suspensions 0.1-1%%E dilutiond] oF %
i 7|8 E AR oF shal = ABARA] off-the—shelf 317} gloh= A Q.
Aol Al NLCZHEH &9 #E2 diffusiono] ©]o] A&l A4 2] degradation?l
Ecl ko

o8] dojubr e} Fho] @WolA W release rate® A F A (¥ 141).

=
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{ \ Triggerimpulse  wm |
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\ ,"I eg. +AT,—-H,0
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— ~—" dng
Type I =

19 141. Triggered drug release from NLC by initiating the conversion form a highly

disordered lipid structure to more ordered stable modifications

(2) Aol A Y 723 Ad dAdA9 A& 9 A7AFH

Urex23d Ad dAEAE R0-1000nme] Z7]E 7HXE A A v HARA EE AF Al
A R FHE Al A AFEEHIE 5 9lS. = orald topical deliveryoll -&3HA Ab
Erojd By oly e} &F AFES 2T T 3lo] erythropoietindt 22 EZ 9 A &4 FAL
Aol = &=l 4 3.

M 271G Ad = s 4 28X E mgae] 49 1% drug loadings WER LA

i

Wy 2y Zd n gAY Ag 6% S7HAE ¢ o] =2 BYEES JHAEA] kA
Aol M ojx 9F-o Agro] ALEEo]A Al .

W3k ascorbyl palmitate, clotrimzole, ketoconazole, sunscreens % UWE antifungal agents
I e ThFEE oFEe &F Aeg st A& oA Al 9.

coenzyme Q102 1% 113 X A=A cetyl palmitateE AF&3te] HPH methodE ©]-&3}<]
U 723 Ad AGAE A X 3 Fo 48319 hiphasic release pattern & = 7] W
Wy 9 g shafof] upeg) WES AEHHow Hedd ¢ s A2HE AL v ge.
H+ H. Yuan@$ol 93 23 BHEHE W= XELA °FE<Ql  progesterones
melt-emusification®] 28] NLCol| #-&3le] 2 U<l Suclrte] shgko] ulg} WhEo] A H o
ATFo]l AgozAe 7heAS Hrtsle] 7]€9) solvent diffusion methode] ¥&] EUES
FAE o {FIEE AFEEA] @il 24X s WES - 7 e

S 7
=A% de v 98 F e 723 A AYAE A4 Fdos Hordd B4 ¢
2 3
3
o

s

T .
=44 3

.

A3} controlled release, 53 71, 7G50 o]F AA o] L E

S7F Foll o] &= il U+
U 728 Ad dEAes F2 A7 e R4 EAAZA Hol /Mgy &Eqbds &4
o] A3} = retinol AAl Fol A&H o] IF AGAZA AF AL Aa o HZ
o= W&AolHA A7) Folo 2] systemic toxicity’} YWEYs= celecoxib®t #S OX-2

inhibitorE NLCdp & &3}lo] geldlAlZ XHkdle] mFof 2 83F3A microemusion template
techniques 4-8-8fo] W& 2 I A} A4 of& 289 245 A& v e

(3) Selection of components
g okEZ A W& kRl o

o]
A dA 5 7FESA 1 meel ¥ 3%12}%0& kgl E}-% ﬂ@%ﬂﬁw FeAE At
HPLCE °ol&3te] 243l &

E‘
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55. Physical characteristics in various formulation of acetaminophen matrix

-
At

Tapped
. L Hausner
density Carr's index )
ratio
(g/mL)

Bulk density
(g/mL)

Formulation

45.00
39.00
34.00
29.00
35.00

40.12

1.82
1.65
1.53
1.41
1.55
1.67
1.63
1.56
1.73

0.53
0.53
0.53
0.53
0.46
0.42
0.47
0.50
0.53

0.29
0.32
0.37
0.38
0.30
0.25
0.29
0.32
0.31

A-1

B-1

38.65

B-2

35.89
42.14

C-1

C-2

2 37t

(2) AA A=

A 290~320 mge] FAE

i3

=
=

= AA

st

il

%

B

N

3

5~6 Mpa2] A== A

—
o

il

o] W§ HobA Egel ofHrt

A

- 152 -



=

=
=

Foh et AA 7 A

°©

HE

=

=

5

=]
MFE (3ol 2kt 4r) 3.45%9F Awke] AAlF

N

1

-

1.

]

WoAFE A

[«]

g o

o

=

fsiz

U AE(1.5~2 Mpa)”7| dA

)
s

FAL 543
o mh&
o] EAZE LA

°©

wuk ohueh 15

%

aw
i

ojy
i
ToR
puit

o
ToR

1l 4]

)

S0

5

371 9

B-4
204
915

B-3
180
1155

s

o gFaA AE
Ao ol thE

.
B-2
150

1455

bl

°©

B-1
120
175.5

1.5
300

204
915

Formulation(mg)
A-4

A-3
180

115.5

e A dAFEEg B AdAE crospovidone

A-2
150
1455
A

-

679674+ SFxdo] 7e

kel
T

°f

A-1

120
175.5

R

=)

56. — Formulation of tablet containing herbal medicine
b2

%
Composition
Herbal medicine
A-tap®
Lactose
Crospovidone
Mg. stearate
Total

57, 58) u}&}A

-
At

(th) WA

i

0

g w] lactoseX.T}

& aly

=
(¢}

2}e] compatibiltiy

|
T .

o2 ey o]

B
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i 57. The hardness disintegration time and flowability of tablet containing herbal
medicine according A-tap® addition content

. Hardness Disintegration time Fluidity
Formulation !
(kgf/mn’) (sec) (g/sec)
A-1 6.9 230~260 2.5
A-2 55 230~260 2.3
A-3 3.2 230~260 15
A-4 2.1 230~260 0

i 58. The hardness disintegration time and flowability of tablet containing herbal
medicine according lactose addition content

. Hardness Disintegration time Fluidity
Formulation )
(kgf/an?) (sec) (g/sec)
B-1 75 420~480 0
B-2 6.7 420~480 21
B-3 41 420~480 17
B-4 3.2 230~260 0
3
25
g 2
s
= +A-tap
= 1 *| actose
05
0
20 25 30 35 40 45 50 55 60 65

Addition content(%)

13 142. The change of flowability measurement according to A-tap® and lactose
addition addition content

+A-tap

#Lactose

Hardness (kgf/cm?)
O v W A G o N

20 25 30 35 40 45 50 55 60 65
Addition content (%)

1% 143. The Change of hardness according to A-tap® and lactose addition
content
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139 145. Picture of final products. in herbal medicine

Non coated tablet
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(3) 7H&3t
BTG A= olExgtduE NLCE AZE3dke] dx=z7|eF ¥¥, drug loading, drug

encapsulation efficacy ¥ ®= #¥l %S SLN Faxl shgom g =L
A

NLC Alzx= WHE AAstax s B3 dubFos & 2 s
Hef o2 5Y solid product® 7 nlw 4= Slof AA, A, Pe d S ﬁéﬂ%i A 5
ArtE FHe] glon®m HEFAom wEele] Fo ARS VAR ofd Wi e ol

AEstaAL 3o+

2 AFoAE WA NLC AlxE fdll ¥4 ndx|do|Ae] &l=E HES Y # 599
Bttt wEkd o d®E f3%UF Blwd %8 tetraglycoldt labrasols A Eldle] 13 A 4
9] compatibilityE A E3 S

a8 A AZE= Compritol  838ATO, Precirol ATO5(glycerol Disterate) 2 Glycerol
monostearate s 7FA 3L o|EgtiupEo] &Y AEE AHEGE. 1 Ay olEfgmyE
10mg-& compritol 888 ATOX 0.2gdptj FH3HA &8st AS Selstg S, 28} YA F
TA @A AL 06 go] BRI AR Hol HEH O R compritol 888 ATOE A A3lo] o

P aRe Aass dow 9.

Ol

i 59. The solubility in various vehicle

Vehicle Mean%S.D.
Tetraglycol 8.04+0.41
Labrasol 1.524+0.02
Transcutol P 4.20+0.07
TEC 2.27£0.06
Cremophor RH 40 0.32%+0.01
Solutol HS 15 1.32£0.05

2. %3 TS S W9y A3t AA Ax B 0

7F. AlefF 2 71+

2 & o )85t A oFo 7 = Fermented red  ginseng, Colostrum  powder,
Isomaltooligosaccharde, Xylitol, Mixed yoghurt powder, HPMC 2208, 21834z, UA3E
g A ERAZEIAWEAEZ 0 A Aol OV g, 2R ESE Y, dEAAdySEE, o
EnpA e s A A e s FAaHZ o2 Hadd T8 ARSI
71eF Ao 2 77 B 2 dHEA S AFESES T

[4‘1

oAgwy 9L s

1) AA 4 A= 2 AA A=
o A48 F4 e AE
HE TS ANl bl nlEl ol S &t o] ¢ A =AXER HAl &N



&
= 3

of WMoy ZAstE 98 U e 2F 2oy fAb & 2o
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1=
AT Azxsle] Wolete] 4 waEae) FEe AL

Fermented red ginseng, Colostrum powder, Isomaltooligosaccharde,

Xylitol, Mixed yoghurt powder, HPMC 2208
«~—Mixing

< (Granulation

Drying

< Mixing other additives
Tableting(4™5 kg)

219 146. Proceduer of tablets containing fermentated red ginseng

¥ 60. Formulation of tablets containing fermentated red ginseng(b, 10%) for

immune system

Formulation(%)

Component
A B C
Fermented red ginseng Ext. 5.00 10.00 12.50
Colostrum powder 40.00 35.00 32.50
Isomaltooligosaccharide 28.18 28.18 28.18
Xylitol 11.00 11.00 11.00
Mixed Yoghurt powder 9.00 9.00 9.00
Whey calcium 2.00 2.00 2.00
Milk flavor 1.90 1.90 1.90
HPMC 2208 1.20 1.20 1.20
Mg.St 1.00 1.00 1.00
Fructooligosaccharide 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10
Sucralose 0.02 0.02 0.02
Total 100

of W Al A W E 608 Aol wet AXFGEL. F WA BHEY, VAT, o)k
WE AdelE, e TEE EREY 9 HPMC 22088 Aol wel Aasiel d@es Axal
of AxF. oF At e Aus & TFhel BAT. BN/ Aol 45 59 WA
Aol G VA= AAE Y APkl A2 v 43 FEH TIEE A 5 9l
5% FYEEe $ue 2dste] BEEAS AN, WEFN FHPel vl vl AA
AxERel L ML QA2 FAA F54, Ary] 9E AR 2 4FHL ZAsol



1 % 5990 YEFH AT o] u] -5 (Hausner ratio)d} $+=A(Carr’s index)e] =4 &
o 28 AE o] &ste] AAbsA Tl ©] uf Hausner ratio #ke] 1.250]73<1 -5 5740l
w
=

oA Carr's index #tol 2304 ¢ wf f&do] WolX&= Aoz <A v}

i
_\3
(ld
=

pT

Hausner ratio(H) =
p B

p T : the tapped density of the power or granulation
p B : the freely settled bulk density of the power or granulation
;o B 1
Carr's index = 100x (1— ﬁ)

i 61. Bulk density, Tapped density, Hausner ratio and Carr’s index according to

content fermented red ginseng

Bulk density Tapped density

Contents(%) Hausner ratio Carr’s index
’ (g/nb) (g/nl)
5 0.407 0.493 1.211 17.424
10 0.619 0.693 1.120 10.714
125 0.568 0.645 1.136 11.972

(b el e
449 WEETH FFS ZAT A A 2%
d#ed DC, ~H

of nlaste] sta
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i 62. Formulation of tablets containing fermentated red ginseng for masking
effect with various sweeting agents

Formulation(%6)
Ingridients
B-1 B-2 B-3 B-4 B-5
Fermented red ginseng Extract 10.00 10.00 10.00 10.00 10.00
Colostrum powder 35.00 35.00 35.00 35.00 35.00
Isomaltooligosaccharie 28.18 28.18 28.18 28.18 28.18
Xylitol 11.00 11.00 11.00 11.00 11.00
Mixed Yoghurt powder 9.00 9.00 9.00 9.00 9.00
Whey calcium 2.00 2.00 2.00 2.00 2.00
Milk flavor 1.90 1.90 - - -
Cocoa powder - - 1.90 1.90 1.80
HPMC 2208 121 1.21 121 1.20 1.20
Mg .St 1.00 1.00 1.00 1.00 1.00
Fructooligosaccharide 0.40 0.40 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10 0.10 0.10
Neohesperidine DC 0.01 0.005 0.01 - -
Sucralose - 0.005 - - -
Steavioside - - - 0.02 0.02
Glycyrrhiza uralensis Fischer ~ ~ ~ ~ 01
Extract
Haun's ratio 123 1.24 122 123 1.20
Score 2 1 3 3 4
Total 100
thE #bAel s FEAS =AMk ggou B¢ V8 99 ads] w
T oAEde AAS . suralosedt THE AH A% oF THA| A EE o] &3t HUE
A vesdgd DCol &sir= 34 el 25to] Wol glojA 7 sl oyt AL wutol
Sloke] Wiz wAo] o} FE 0005%% FAFY oL} o ANETE o= Ao U
sk old A AW Fol gz FEEI AU oAt =R Zol 013 0.02% H7HE B-5 A
Wel A 7 F2 AFE et on o[l &nke dlen oxEdd v FAEe] glef
Al stell gk 3ot £ Aom YErA QAT teh A= xAbd Fud & e

AAAQ FEE £4ddto] o= AR &5s At AP ghe 22 olF sha JiA
7] fl8ke] s ol 4io] mte] Wsh ol §- 5 dESITE o] W ARES Fom= 63004
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i 63. Formulation of tablets containing fermentated red ginseng for masking
effect with various flavor and essence

Formulation(%)
Drug
B-5-1 B-5-2 B-5-3 B-5-4 B-5-5
Fermented red ginseng
10.00 10.00 10.00 10.00 10.00
Extract
Colostrum powder 35.00 35.00 35.00 35.00 35.00
Isomaltooligosaccharie 28.18 28.18 28.18 28.18 28.18
Xylitol 10.00 10.00 10.00 10.00 10.00
Mixed Yoghurt powder 8.00 8.00 8.00 8.00 8.00
Whey calcium 1.20 1.20 1.20 1.20 1.20
Milk flavor 2.00 2.00 2.00 2.00 2.00
Cocoa podwer 1.80 1.80 1.80 1.80 1.80
Mg.St 1.00 1.00 1.00 1.00 1.00
Fructooligosaccharide 0.40 0.40 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10 0.10 0.10
Steavioside 0.02 0.02 0.02 0.02 0.02
Glycyrrhiza uralensis
) 0.10 0.10 0.10 0.10 0.10
Fischer Extract
Red ginseng flavor 2.00 - - - -
Strawberry flavor - 2.00 - - -
Date essence - - 2.00 - -
Grape powder - - - 2.00 -
Rubus coreanus eseence - - - - 2.00
Haun's ratio 1.22 1.20 1.23 1.22 1.19
Score 35 3 4 2 1
Total 100
B TR Adolnz Fabge] AY ogI APAL YHUAE e 4449
Fobelglal e W ERE U 9 AFAW o] AR o el %u uE WEE ¥
St =lo2 YEle. 28y o] F U5 Wl &uto] 2uy i 23]y A7y} nho] £
S rbE ol FAEY UFRE olgste] HEAA AWow a4 Fie Fue 59
10%2 sl ol e AwAe HEE S AguEE A2 AN A9,
(2) 45 A%y 24
o] A wet deld g3 G F-HAE o] &3t E 643 22 A HF AW
& o} o2 olfato] Fabel FAE 59 10%2 st APAHez 4vlAe] MEAEE B
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¥ 64. Final formulation of tablets containing fermentated red ginseng(5 and 10%)

Formulation(%)

Drug B-5-1 B-5-3 B-5-1 B-5-3
(10%) (10%) (5%) (5%)
Fermented red ginseng
10.00 10.00 5.00 5.00
Extract
Colostrum powder 35.00 35.00 40.00 40.00
Isomaltooligosaccharie 28.18 28.18 28.18 28.18
Xylitol 10.50 10.50 10.50 10.50
Mixed Yoghurt powder 8.00 8.00 8.00 8.00
HPMC 2208 1.20 1.20 1.20 1.20
Whey calcium 2.00 2.00 2.00 2.00
Cocoa powder 1.80 1.80 1.80 1.80
Mg.St 1.00 1.00 1.00 1.00
Fructooligosaccharide 0.40 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10 0.10
Steavioside 0.015 0.015 0.015 0.015
Glycyrrhiza uralensis
) 0.10 0.10 0.10 0.10
Fischer Ext.
Neohesperidine DC 0.005 0.005 0.005 0.005
Red ginseng flavor 1.50 - 1.50 -
Date essence - 1.50 - 1.50
Haun's ratio 1.22 1.23 1.22 1.18
Score 3 3 4 4.5
Total 100

ol 2ube] e EI} hE AR S
Fkol 55 10%= Alxste] AP EE o}

3) A% A}
99 Hure] wel 59 10%E a3t AAS A xdlo] AR A e Sy 2o 7))
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Cranberry, red ginseng,

obo] o]

P2(AFekA ¥l ~), Sucralose, BF$#, Cocoa powder{c}o]dF &), ole] 7}A Ao

peae.

-
1.

=

=

Fermented red ginseng, High fructose corn syrup, Xylitol{Kookgeon

Pharm. Ltd.), Vit C(Daejuna), Mango syrup(Dami and F) o=

-

L E+=

g2 717

ok

o}
Rubus coreanus, Strawberry flavor, Date Grape essence
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i 65. Formulation of Drinks containing fermented red ginseng for masking effect

and flavor
Formulation(%6)
Ingredients
I il 1l \Y A VI VI Vil
Fermented red ginseng Ext. 1 1 1 1 1 1 1 1
High fructose corn syrup 3 3 3 3 3 3 3 3
Sucralose 0005 0005 0005 0005 0005 0005 0005  0.005
Xylitol 3 3 3 3 3 3 3 3
Vit C 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Taurin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cocoa powder 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Mango syrup 2 2 2 2 2 2 2 2
Oligosaccharide 0.1
Cranberry flavor 0.1 0.3
Rubus coreanus flavor 0.3
Strawberry flavor 0.3
Date Flavor 0.3
Grape essence 0.3
Red ginsneg flavor 0.3 0.3
water 9069  90.67  90.67 9067 9067 9067 9067  90.57
Total 100

(2) &eardol o JF
ojn] AP @A A of

o 4A B Fiel W BE 4o %e 2ATF Avhe A
Fgpomz o B ¥ 2] siuke] ZESA A/ A FE FHFOE do] Selay

=%
0.17 0.2%= Z=A3} 9
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i 66. Formulation of Drinks containing fermented red ginseng for masking effect
by various flavor

Formulation(%)

Ingredients I i m v v VI VI VI
Fermented red ginseng
Ext. 1 1 1 1 1 1 1 1
High fructose corn syrup 3 3 3 3 3 3 3 3
Sucralose 0.005  0.005  0.005 0.005 0.005 0.006 0.006  0.005
Xylitol 2 2 2 2 2 2 2 2
Vit C 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Taurin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cocoa powder 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Mango syrup 2 2 2 2 2 2 2 2
Oligosaccharide 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Red ginsneg flavor 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Date flavor 0.1
Strawberry flavor 0.1
Mango flavor 0.1
Rubus coreanus flavor 0.1
Cranberry flavor 0.1
Grape essence 0.1
Milk flavor 0.05
Water 91.095 90.995 90.995 90.995 90.995 90.995 90.995 91.045
Total 100
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i 67. Formulation of Drinks containing fermented red ginseng for masking effect

by various extracts

. Formulation(%)
Ingredients

I I m v Vv VI
Fermented red ginseng 1 1 1 1 1 1
High fructose corn syrup 2.5 2.5 2.5 2.5 2.5 2.5
Sucralose 0.005 0.005 0.005 0.0056  0.0065  0.005
Xylitol 2 2 2 2 2 2
Vit C 0.1 0.1 0.1 0.1 0.1 0.1
Taurin 0.1 0.1 0.1 0.1 0.1 0.1
Cocoa powder 0.1 0.1 0.1 0.1 0.1 0.1
Mango syrup 2 2 2 2 2 2
Oligosaccharide 1 1 1 1 1 1
Citrus feel Ext. 0.1
Acantophanax Ext. 0.1
Glycyrrhiza uralensis Fischer Ext. 0.1
Date Ext. 0.1
Acantophanax Ext. + 01
Glycyrrhiza uralensis Fischer Ext
Citrus feel Ext. + o1
Acantophanax Ext.
Red ginseng flavor 0.03 0.03 0.03 0.03 0.03 0.03
water 92.0656 92.065 92.065 92.065 92.065 92.065
Total 100
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L ofEE HAAY oEfavEs AL 1>'<}Lﬂ‘: of defso]ld ed AW SPAAE E
683} 7o A Ho uwhe} ¥ 10%. emulsifier 0.2%. T 87.8%(2.8%6 poloxamer 183 &) L
231 OFE 204 @%3}5% 19 1479 wet ﬂho}&)i-%. = Y AFAd AHSHYAE 8
5CaA & I s}

OlEdtHUES 713 & 2.8% poloxamer 18838918 7lsle &g+
%X] &=, o] & Ultraturex® 12000rpmol A 108 %< &35t o)
Azg Y, 258 A8 10852 probe type® AuACIHE Ay AolAdstal vhA
Ultraturex® 1200rpm .2 W RESFHA A L2712 W7kslo] NLCE Al %319+

i 68. Composition of the developed SLN, NLC and NE formulation %

Formulation LiI.)(.)philic GMO:a-tocopherol Z=2H2.8% _
emusifier(0.2%) (10%) poloxamer188 ¥+
Lipoid S 75 10:0
8:2
5:5
28
0:10
Lauroglycol FCC 10:0
8:2
515
28
0:10

87.8

© 0 N OO0 &~ W N o=

—
O
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Dissolving oil and lipophilic emusiifier{(85C)

< Adding drug
«— Mixed 2.8% poloxamer 188 solution
< Hating to 8T for 10 min

‘ Stirring for 10 min at 12000 rpm(Ultraturex) ‘

‘ Sonication with probe type soncator for 10min ‘

‘ Cooling to room temperature and stirring with Ultraturex ‘

‘ Preparation NLC ‘
19 147. Procedure method of NLC

g, 97t
(1) A=A 9 =4

S ek NLC AAIE B2 7H7F 109 A8ty JEd3xE &4 Btay s
£3lo] Z=A& 5k o] w FYPo® He-Ne laser, =A94L 632.8nm, A&zt = 90°= A A
3l 25+17C, intensity 8000714000 cpsol A zF &4 oz 1008] &4 3te] =43 HNPA 250,
Microtact Inc., U.S.A.).

¥ 69. Mean particle size, polydipesity ondex(PI) of NE, SLN and NLC

formulations(n=3, Mean+SD)

Formulation Particle size(nm) PI
1 5707.2+200 1.85x0.11
2 3132.6£190.5 1.85£0.07
3 1870.9+48.9 1.18+0.03
4 199.6x0.5 0.23%£0.01
5 321.6x1.2 0.39x0
6 4099.4+120.6 1.64%0.06
7 2229.6x115.1 1.16x£0.02
8 798.5+68.1 0.6£0.8
9 235.9x1.4 0.2%£0.01
10 315.8x1.6 0.26x0

A 09 ol Lol £% AAAIE AW AobdE Rom vhebdid ol n@AA
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. In vitro €% A3 (FH 43)

JExa}T7UES a3tE NLC AlA 05ge AEz 2wl H ol T¥3o] Franz® &4
Ag ARgshe] 37:1TCE FA A 71 A 600rpm S & ﬂ‘ig}‘?ﬂ_ﬂ A A

AE Fos AER o ~wWlHF e WAL 254cm c| 3, receptor phase® pH7.4 214k

o

é

5 S 2nE QY-S

=X %502 4,8 12, 24, 36 2 48 A|7tvic) 0.2me® A3 el HPLCO A3 FYste] 99
zrAow EHEAE. AFHE k2 A w7 pH 74 5 4kl o m WEsl &,
T mpx e A QL A8AZE o] Foll HlE#Ql 9ol wol 3= NLC AAE FHste] wes
¥ Azt A1) SFFRol &afste] AT sAste] ol Q= oEftiuEe] ofE U4

F7rek ol

i 70. Cumulative ammout of itraconazole released from NLC prepared by Lipoid S

and Lauroglycol FCC as lipophilic emusifier

Conc.(ug/ml)

# Time(hr)

2 4 6 8 10 12 24 36 48

1 _

5.21 14.54 14.88 15.13 17.66 40.57
2 0 0 0 + + + + +
9.02 1.62 1.36 1.32 3.93 19.63
14.19 24.88 32.08 33.75 41.36 43.39 44.76 45.38 51.23
3 =+ + + + + + + +
24.58 16.39 14.82 14.48 15.31 14.35 14.88 14.43 12.38
59.41 95.10 116.35 125.75 156.76 184.07 206.39 220 259.59
4 + + + + + + +

17.9 15.71 12.6 17.63 22.48 9.68 16.97 11.62 32.55

89.48 150.3  177.82 227.66 2506.8 266.01 269.81 335.15 367.48
5 + + + + + + + + +

29.14  65.87  85.16 62.26 64.12 59.55 62.13 60.32 88.53

H

H
H
H

H
_|_

4.18 4.2 8.5 8.64 12.81 12.9 12.93 13.17 14.91
7 + + + + + + + +

7.23 7.27 7.41 7.48 0.7 0.72 0.75 0.89 0.55
10.09 35,59  48.27 54.75 60.21 65.38 69.43 74.44 90.87
8 =+ =+ =+ =+ =+ =+ =+ =+ =+
9.00 18.11  26.73 25.78 22.6 23.18 22.36 22.72 10.75
36.67 5242  61.23 63.45 86.27 99.98 105.73 107.33 114.15

H

_|_
_|_

9 =+ =+ =+ =+ =+ =+ =+ =+ =+
19.92 14.81 11.5 12.9 29.25 31.46 35.92 35.47 35.32
4.04 4.05 4.07 8.18 13.47 14.43 19.65 24.06
14.05=%
10 =+ =+ =+ =+ =+ 11 =+ =+ =+
7.00 7.02 7.06 7.09 1.3 ' 1.35 4.11 8.09
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5. @& L @ Wy g3t AA Ax 2 JJ I
7. AR AT

Agel  AEF AfoRE

Fermented red ginseng, Colostrum powder,
Isomaltooligosaccharde, Xylitol, Mixed yoghurt powder, HPMC 2208, 2|44z, YA FH
S EEAZ2AWENER A Aol HAtul S, LT ES Y

Enpdyacimdys Fadze = dadd, ofATE (RHY, FEY), LA AE,
xylisorb 700, o}~z 28 AL (3¢, Bub) Wazds 24T 55 AFEEAS

Bk sieve(850mm, 710mm), AZ7], % R F&, BHAH7] 55 A&t ew, 7lek AloF 2 7]
7= Ew 2 dHEA ke AHEEESLE.

v A3y 2 4y

1) &4 & F Az x A

¥ 719 Aol wEk 59 10%E ks AA 43S At AEFAE Fasle] A3l
4k RS AAIE 35

AE-ZAbe] Zoi gk QIS 71 (g 26, oA 459 )] 10tHF-E S0t 7HA] A tHE 8, 18,

10, 21 2 14e] Fefste] AAFAL. AFAF U Asme dAA AFAES A
2= A9 AYVE AR SUkshE AT G,

¥ 71. Final formulation of tablets containing fermentated red ginseng(5 and 10%)

Ingredients Formulation(%)

A-1 B-1 A-2 B-2
Fermented red ginseng Extract 10.00 10.00 5.00 5.00
Colostrum powder 35.00 35.00 40.00 40.00
Isomaltooligosaccharie 28.18 28.18 28.18 28.18
Xylitol 10.50 10.50 10.50 10.50
Mixed Yoghurt powder 8.00 8.00 8.00 8.00
HPMC 2208 1.20 1.20 1.20 1.20
Whey calcium 2.00 2.00 2.00 2.00
Cocoa powder 1.80 1.80 1.80 1.80
Mg .St 1.00 1.00 1.00 1.00
Fructooligosaccharide 0.40 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10 0.10
Steavioside 0.015 0.015 0.015 0.015
Glycyrrhiza uralensis Fischer Ext. 0.10 0.10 0.10 0.10
Neohesperidine DC 0.005 0.005 0.005 0.005

Red ginseng flavor 1.50 - 1.50 -
Date essence - 1.50 - 1.50
Haun's ratio 1.22 1.23 1.22 1.18
Score 3 3 4 45

Total 100
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219 152. Process of tablets containing fermentated red ginseng

: Fermented red ginseng + SiO2 + Cocoa powder
- Mixing 2 @ Colostrum powder + Xylitol +HPC-L + Avicel pH 102

- Mixing 1

: Isomaltooligosaccharide + ascorbic acid + Mixed Yoghurt powder + Whey calcium + milk flavor

- Mixing 3

Lactoferrin Cocentrates + Lactobacilus

powder + strawberry flavor powder + Mg.S5t + fructooligosaccaride +

acidphilus, Date essence + sucralose
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335%) 5 AtolARUAE- (W F 53] 5024997%) ; #EEF(H 5 53] 5009819%) ; #@lAE =
< AR EA(LEES 62-265, 234%) ; AAWMEAA (S 53] 5439,671%); AW 53
5262,179%) G°] A78% 2A4EY E4% sh& AH}EE AMEH g

2 "ol A&t} st AALAAE A H Y nEA B gAol sk o] €
Aol A At e EES Yrlisted], oFEe faEE AT RN ATE
FE&S TV HAou) B3 ubs maskingdlis HAHom UM Wol AlEHE Aowm
dH A QS AAFEAAZS A Fs= W= F3 (coprecipitation), FE S

ving) 2 &%} (cogrinding)

w
E

<
=S

(coevaporation), &2 7% (freeze drying), 5%
[e]

59 Pusel 9e.

(2) 25349 Si0.9 HAn & AA

B AL Aste] wel HE A FFL 5% FHI Aol MBEI} ERONE 5%F =
ol3 olEhg wi= Eo] molA thE EiEa EIstgor} HPMCS 2e AFAgt v o
S pAQe] onw o M) A AR Ad7Es sl & Bayo] YL
AwbA o A FAHAE AAIN G GE4 B4 AEsE A gel dBe e
dste] Aoz ALHNAIL )& Fo A LA Y& B8 Hol= T vb
B ow Be 538 AX e Si028 o &3 Wl ol wol A8Ho AL g uheba
B ool A% o2 sbd BAL AARE F Si02she] ERFSAS AESIR st ;AR
Az Azstel ure] e BAY 5o AL A2AAE

g A9 mrbE JehlE SEEAE Si02e) veS AR sk ¥ 7298 2o A
ol whel 7h7b 1: 06, 1: 08, 1 19 M&= Axste] vmaly e, w3 EdaAolt e
A Fsiol Ly & HIUAIER EFstE AEtE Axd A FAEA el A
A BASE Aol Adste] AEAE of WAL

v} A3kAlY WA

A FAAE AxT & 729 AWl wel a9 1639 #e] wel AAE A x3HA
.5 WA 2FEE, TETA, o)ATE AP E, STE2EE St ¥ HPC-LE A4
upel A Esle] B o R Axdte] A olF APy o dnet & E3ste] AT MR
NA AAHAJH olel 7= EAY H3E uhs M) fste] AIA e =H3 ALY
WAzt g Azl vA e S HESSS. AFATE AUAA He] Eo7h= A ¥
H4e Axg o vy 28AY Hgol AxHA Far 7Ll ARESE HPMC 2208E.th=
HPC-Lo] Alzx3t7]el v A%st Ao= Hrtede. w3k 7]E9] 1.2%00A ZAH-s Fol 4
Bl A7 Eol7] Sal %69 9F o] 5, 75 L 10%E %S xAdba A 259 *s =
o AEI}FS. AEZ A3 754 10%E Adoew HHS Az oHY 5%2 HF4
o2 AAZA o 549 MAE A Avicel pH 1025 2%9 FHo= o] H7Ied &
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i 72. The formulation of solid dispersion prepared by various ratio in fermented

red ginseng : silicon dioxide(1:0.6, 1:0.8 and 1:1)

. Formulation(%)

Ingredients
I 1 m
Fermented red ginseng Extract 5.00 5.00 5.00
Silicon dioxide 3.00 4,00 500
Colostrum powder 27.15 26.15 25.15
Mixed Yoghurt powder 8.00 8.00 3.00
Xylitol 15.00 15.00 15.00
Isomaltooligosaccharie 22.00 22.00 22.00
HPC-L 5.00 5.00 5.00
Avicel pH 102 2.00 2.00 2.00
Vitamin C 2.50 2.50 2.50
Whey calcium 2.00 2.00 2.00
Milk flavor 0.3 0.3 0.3
Cocoa podwer 1.80 1.80 1.80
Strawberry flavor 2.00 2.00 2.00
Mg.St 2.00 2.00 2.00
Fructooligosaccharide 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10
Sucralose 0.05 0.05 0.05
Date essence 1.50 1.50 1.50

Total 100

Colostrum powder, Isomaltooligosaccharde, Xylitol, Mixed yoghurt powder,
HPC-L

«~—Mixing

< (Granulation

Drying

< Mixing other additives

<—solid dispersion with cocoa powder
Tableting(4™5 kg)

219 153. Process of tablets containing fermented red ginseng
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% 73. The formulation according to change HPC-L content(5, 7.5 and 10%)

. Formulation(%)
Ingredients
1 m-1 m-2
Fermented red ginseng
5.00 5.00 5.00
Extract
Silicon dioxide 4,00 4,00 4,00
Colostrum powder 26.15 23.6D 21.15
Mixed Yoghurt powder 8.00 8.00 8.00
Xylitol 15.00 15.00 15.00
Isomaltooligosaccharie 22.00 22.00 22.00
HPC-L 5.00 7.50 10.00
Avicel pH 102 2.00 2.00 2.00
Vitamin C 2.50 2.50 2.50
Whey calcium 2.00 2.00 2.00
Milk flavor 0.3 0.3 0.3
Cocoa podwer 1.80 1.80 1.80
Strawberry flavor 2.00 2.00 2.00
Mg.St 2.00 2.00 2.00
Fructooligosaccharide 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10
Sucralose 0.05 0.05 0.05
Date essence 1.50 1.50 1.50
Total 100
o A HAx FAY Aol A
1) 238 T+ 2 &
2AAENA = DA ENANE A3 Huhe HEgste] Ar)av) ol AR ZAAYG
FES FHFD Jon oF ool HHe Axs: YA AesHo o= Ad 2
Feol oA FEAoIt Aol "ol AeR Buxol oF AU A FUE o8
stol e Az MRS AEINZ e, AV BL AT JES P duee
2o s Azsplol AFeka 44 HRE A2 ARG B o ARATe] FHe
AAE JHA AL oy Alxd olF AAAQ AAe sto] MA= Aol YEHE. &5HE
Gehls 9919 Stolis] 95kel e HAelA Solbe RE ARE dggd Ho] A4
G A% 26 B¥ sol WFEe) fAESe] £ Som wHE AL FAT 5 AN weA
B e BE olgsel A¥AE AxHIE HRey B wol As¥ ¢ UF AL
st o8lel ol AxHA ol HA AxA Solrhi WA B 5%z AL
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¥ 74. The formulation according to change of vitamin C content (1, 2 and 3%)

) Formulation(%)
Ingredients
\% \ VI
Fermented red ginseng
5.00 5.00 5.00
Extract
Silicon dioxide 4,00 4,00 4.00
Colostrum powder 27.65 26.65 25.65
Mixed Yoghurt powder 8.00 8.00 3.00
Xylitol 15.00 15.00 15.00
Isomaltooligosaccharie 22.00 22.00 22.00
HPC-L 5.00 5.00 5.00
Avicel pH 102 2.00 2.00 2.00
Vitamin C 1.00 2.00 3.00
Whey calcium 2.00 2.00 2.00
Milk flavor 0.3 0.3 0.3
Cocoa podwer 1.80 1.80 1.80
Strawberry flavor 2.00 2.00 2.00
Mg.St 2.00 2.00 2.00
Fructooligosaccharide 0.40 0.40 0.40
Lactoferrin Cocentrates 0.20 0.20 0.20
Lactobacilus acidphilus 0.10 0.10 0.10
Sucralose 0.05 0.05 0.05
Date essence 1.50 1.50 1.50
Total 100
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¥ 75. The result of stability test at storage conditon of 40+2°C, RH 75+5%.

_ Time(month)
Test item
0 1 2 3
Disintegration
< 30 min < 30 min < 30 min < 30 min

time(min)
Hardness(kgf) 4.87+0.10 4718+0.02 479+0.21 4'716+0.12

Weight(g) 0.796+0.12 0.790+0.13 0.786+0.11 0.791+0.15
Color change Aol No change No change No change
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7 Aok 2 717

Abg3E AloFo == Fermented red ginseng, High fructose corn syrup, Xylitol{Kookgeon
Pharm. Ltd.), Vit C(Daejeong), Mango syrup(Dami and F) ¥ ° 2+ Cranberry, red ginseng,
Rubus coreanus, Strawberry flavor, Date Grape essenceZ ofo]dmo A FFkekar, AL
3 P2(AFEA Y 2), Sucralose, EF¥, Cocoa powder(e}o]lsF®) 18]3L Yuzu concentrate,

s

Lemon concentrates 5= AF&3FA T WA Z & ethyl parabens AFE3F3 &

=

o AagEn 2 A

1) 18 2% A

2T WEFHS 05% 1%8 APAHoR vastgs o 4o ge] @ol =AXE
Aol AeREA o Weel ki §rhslo] ¥ 76.9) Aol whel 1y 1569 Wl nre
Azstel 14 A% 2% 59 AEWOR AAgS. 49 T 2598100 27, 20t 6%, 30
o 4%, 400 79, 500 6%) Ao Adstgon, £u vk, @ A e A &
2o gl dsl BEEAE AR, AFCE BAHAL W P Al WHAE 24
oA O R e ES B gRe AP WA dole

i 76. The formulation for first survey.

Ingredients Formulation(%)
Fermented red ginseng 1
High fructose corn syrup 2.0
Sucralose 0.005
Xylitol 2
Vit C 0.1
Taurin 0.1
Mango syrup 2
Oligosaccharide 1
Strawberry powder 0.1
water a.s
Total 100

- 182 -



Se, Xy, Ve, Ta,
red ginseng, High fructose corn
syrup,Oligosaccharide

Mango syrup, starawberry powder

Addition water

Heating and stirring(100°C, 7min)

Cooling

ginseng
* Sc¢ ! Sucralose Xy @ Xylitol
Vc @ Vitamin C Ta : Taurine

1% 155. Process of drinkin product containing fermentated red

P A3t Fel Wi Ao e

T A 2o sk FolskA] ¥E AL
ob 37 zeal g2 H0thelA 287 AR HFE YEhAS. ol Al gk dale] 40,
S0thel A wA8] FobAl= Ad FHshA] @ AS0® Mol pujo] R TAto M 2 At
7F VEbs
a) b)
4 g

35 35

25 25

h il 15

05 05 -+

100§ 200} soff 40§ sogf 100§ 200 30 4ocf 5o

19 156. The result of survey for color(a) and flavor(b)
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gEo 7 FrE e

a) b) c)
= ot e

100} 2004 sorf 404 sorf 104 00} 30rf it} 500 100§ 20rf sorf 400) sorf

219 157. The result of survey for taste

(a - bitterness, b — sweetness, ¢ —total taste)

(th) el 5-sh ol

FrishA @wodt ol fE Avuw 200 ol FAAEANE AEA FE AFol
i3, 300 ol AN AE A3t F& 1 ol FE EUE TrsIA s Aovh ol el A W
B gt Eolgy] wWEel AZAERGEonA £& A Avhe 9] Yev ok AR
Auig oz Aol B walel FESE Ayl HEss Aoz zad Fts 9
= Aol @ F UNe

Tojojs

100%
90% +
80%
70% -
60% -
50% -
40%
30% -
20%
10% -+
0%

motL e
moj

100} 20Tf 30§ 400§ 50C)

1% 158. The result of survey for purchasing situation and reason
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i 77. The negative reason for purchasing situation

%
Age ) Negative red
Flavor Bitteness Sweetness . Color
ginseng product
10 - - - 100 -
20 - 17 - 83 -
30 - 25 25 - 50
40 28 29 14 - 29
50 33 16 17 17 17

Hohus 2 s

Adelstel 19 1599

219 159. The plan for improvement according to survey according to age group
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i 78. The formulation of drinking product containing various preservatives

_ Formulation(%)
Ingredients
I il il 1Y \Y VI VI
Fermented red
) 1 1 1 1 1 1 1
ginseng Ext.
High fructose
2.5 2.5 2.5 2.5 2.5 2.5 2.5
corn syrup
Sucralose 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Xylitol 2 2 2 2 2 2 2
Ascorbic Acid 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Mango syrup 2 2 2 2 2 2 2
Oligosaccharide 1 1 1 1 1 1 1
Taurine 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Strawberry
0.1 0.1 0.1 0.1 0.1 0.1 0.1
powder
Benzoic acid 0.06 - - - - - -
Sorbic acid - 0.05 - - - - -
Ethyl paraben - - 0.01 - - 0.005 0.01
Methyl paraben - - - 0.01 0.06 - -
water a.s
Total 100
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i 79. The formulation of drinking product containing Acid Casein and

L-Arginine
ingredients Formulation(%6)
VIl V-1
Fermented red ginseng Ext. 1 1
High fructose corn syrup 2.0 2.0
Sucralose 0.005 0.005
Xylitol 2 2
Ascorbic Acid 0.1 0.1
Ethyl Paraben 0.005 0.005
Mango syrup 2 2
Oligosaccharide 0.1 0.1
Taurine 1 1
Strawberry powder 0.1 0.1
L-Arginine 0.1 0.2
Acid Casein 0.1 0.2
water a.s
Total 100
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Sc, Xy, Ve, Ta, EP
Fermented red ginseng, High Ar, Cs
fructose corn syrup,

Oligosaccharide, Mango

[ ' \

Adding water(50g), Adding water(41.1g),

Heating and stirring Heating and stirring

| |
|

Heating and stirring
(100, 3min)

Cooling

* Sc @ Sucralose, Xy @ Xylitol, V¢ : Ascorbic Acid C, Ta : Taurine,
EP : Ethyl Paraben, Ar : L-Arginine, Cs 1 Acid Casein
19 160. Process of drinking product containing acid casein and

L-arginine

, % 22t 019%) A

Fobar, ko] ol Wobgla kel A mAAtE AL A5 A5
o PiFEE AL 2514 @ oAU T FEE g4 4y
Fo stk 25 5 @ 7% Z2dste] X 809 AW R Axsle] 77
ke grol AN oE 2ANGE . At A X SRS wo] Ao
Aol v g wEe] Fabe) Sule] A4 F Audi Qo Bt
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i 80. The formulation of drinking product containing various high fructose corn

syrup(2.5, 5 and 7.5%) and various herbal extracts

[ dient Formulation(%s)
ngredients X X ST X
Fermented red
) 1 1 1 1
ginseng Ext.
High frctose
2.0 2.5 5 7
corn syrup
Sucralose 0.005 0.005 0.005 0.005
Xylitol 2 2 2 2
Ascorbic Acid 0.1 0.1 0.1 0.1
Ethyl Paraben 0.005 0.005 0.005 0.005
Mango syrup 5
Oligosaccharide 0.1 0.1 0.1 0.1
Taurine 1 1 1 1
Strawberry B B B B
powder
L-Arginine 0.2 0.2 0.2 0.2
Acid Casein 0.2 0.2 0.2 0.2
Date Ex. 0.1 0.1 0.1
Lycium
chinense Miller 0.1 0.1 0.1
Ex.
(Ganoderma
) 0.1 0.1 0.1
lucidum Ex.
water a.s
Total 100

A WA o W v A
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19 161. The result of survey for color(a) and flavor(b)

3] 12 AR ZA}e} vl R @)

4 7b ske 10thsh 3006l A 2
= W7Ea vkt AAAQ sl gd Wobe
)

1)} o
T
© AUt =AE &%

- 193 -



a) b) c)

[k
=

n
£

HYH

1004 200 3004 4008 sof 104 200 301§ 4008 sorf 1004 2004 3004 sorf sorf

219 162. The result of survey for taste(a—bitterness, b— sweetness, c—total taste)
() Ao 79 o]
T oAb A 56%7F grHlgkthE o) Aol AL, 44%7F Tl kAl ek Althe ool it

1009} 5009) Agoliz AAG Aold hebjel 100z v TIsH 2kE A4S 50t
RF pishths GAE GERIS. (1) 163). TrlskEE ol fE

= B A EZ e
A3, Ae HEldEs g3e] 60%eld ez MY Be e s Aoz Hol F4to]l &
T AES FRAdAE 4 Adie stey s AAshs avAEe] ool = Rk
= dde = AE.(" 164).

T3 FrshA] feths olaE dREE AYsidle W Al AAdvhal Ak dH
thel 10, 20 & 30the] Aol SHAES Folshx] S=ths o] 7P Bokd 4k AlsE
S ML) A= A7S weol AZskE 40, 50ul7F FotelE stoluy el wtg= vh B
g Aoz 2AHAE.(1E 165)

TOf2| AL
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70% 1 —

50%

50% =0
e EoL2
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10% +—

0% - . . . .

10Cf 20Cf 30Cf 10L§ 50§

19 163. The result of survey for purchasing situation and reason
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a) b) c) d)

CHEH
e

P
=k

11%

219 164. The positive reason for purchasing situation according to age group

(a — 20 age group, b - 30 age group, ¢ — 40 age group, d - 50 age group)

a)

d)

219 165. The negative reason for purchasing situation according to age group

(a — 10 age group, b - 20 age group, ¢ — 30 age group, d - 40 age group)

(=h) A

a) b) c) d) e)

13% 12%

219 166. The plan for improvement according to survey according to age group
(a — 10 age group, b - 20 age group, ¢ - 30 age group, d - 40 age group, e — 50 age
group)
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3 79. The formulation on plan of improvement for drinking product
containing fermented red ginseng

Ingredients Formulation(%)
A B C D E F
Fermented red ginseng Ext. 1 1 1 1 1 1
High fructose corn syrup 2.0 5 5 5 6 6
Sucralose 0005 0.006 0005 0005 0005 0.005
Xylitol 2 2 2 2 2 2
Ascorbic Acid 0.1 0.1 0.1 0.1 0.1 0.1
Ethyl Paraben 0.01 001 001 001 001 001
Oligosacharide 0.1 0.1 0.1 0.1 0.1 0.1
Taurine 1 1 1 1 1 1
L-Arginine 0.1 0.2 0.2 0.2 0.2 0.2
Plum Ex 1
Yuzu Ex 1 05
Lemon Ex 1 2 05
water a.s
Total 100

i 80. Final formulation of drinking product containing fermented
red ginseng

Ingredients Formulation(%6)
Fermented red ginseng Ext. 1
High fructose corn syrup 6
Sucralose 0.002
Xylitol 4
Ascorbic Acid 0.1
Ethyl Paraben 0.01
Oligosaccharide 1
Taurine 0.1
L-Arginine 0.2
Yuzu Ex 1
Lemon Ex
water a.s
Total 100
A% AWE ol g} 0Y B YL HYY Aot wE exolN 2 wsiglo] o
FAStE As FA F AR HEZXA Aol A gEl= Q4o mhel ofg AR
Ae g7 Aaides e5E Aol i Y AXvs B waste] A sja
sk Aol A WEERTE FolAE AE AT F JorE WE IS o83 AE
A3t 4 AoE AR
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7}. Microorganism Screening from Mare's Milk with B-glucosidase activity and Hydrolysis
of Saponin of Korean Ginseng -2012%1 3F3412]3E3}) 3]

1}, Biotransformation of ginsengs in Panax ginseng (Korean Ginseng) by beta-glucosidase
extracted from Lactobacillus plantarum CRNB-22 in Korean Kimchi -2012d International
Food Technology

t}. Fermentation characteristics of Panax ginseng by Lactobacillus paraplantarum 17 -2013
kS A] 518

2}. Fermentation characteristics of Panax ginseng by Leuconostoc cetrium 38 — 2013\d 3t
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