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Production of uncommon g1nsen051deS(ha and compound K)
by fermentation and development of functional

red ginseng products reinforced with these components
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SUMMARY
(P8 FT)

Using Ginseng fermented with the useful strain for the development of food
material with enhanced physiologically active components and in order to
industrialization by developing the ginseng products various functionality 1is

enhanced, and placed these goals as follows

1. Standardization and production functions of ginsenosides( (Rh2, C-K)) by

fermentation of useful strains

2. Check pharmacological effect of increasing the immune system to target the
pneumococcal occupying first place mortality of acute respiratory disease using
complex product with enhanced functionality ginsenosides which is produced by

fermentation of useful strains

3. Develop ginseng product enhanced physiologically active components and

industrialization
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H 1% HRIfLatNel 7L
1. QFAde] 22 2@ A A

7t AL #A5rE, A AA A S84
(1) 71=4 34

(7h dZFH Ave 4oz Eeied UM (Panax ginseng C. A. Meyer)2 ¥l
el X A FEGAE A Jow FE (SR, YEIE, A9S/MEE S
veEbd . A4 A E d (ginsesnoside) S 71 2% AN ECEA AR n#H A4t
o =2HH 9 4099F 9] ginsenoside’} EZFHAA T, IF major ginsenoside?! Rby,
Rbs, Re, Rd, Re 2 Rgi& E¥% 6 T ALE o] F AFEUY 90%03S A 3.

(W) HZ major AMECo]l k¢ ZEHY AHE A%HY minor ALEY, 53
ginsenoside Rgs, Rhs, compound K 59| &43A, WodSrt, A, Aujidx 5
A gdE g S YEdte d7F 243 H 3 e 2F4

(th) Compound K= €A X9 growth, invasion, migrationS #3381, LAXE DNAJ
A3t apoptosisE FHA 7= Ao R 2 H = (Wakabayashi et al, 1998), 7}
F BAEHA &S major AFEUAAE o]ed FAo] ¢S

(2}) Ginsenoside-Rga7t ©Al 7bp #3851 ABAE minor AFXd G-Rhew -RgzRETh
73t cytotoxic FEEFHAE UEHURN ST, 53] PDE & ALEUE(-Rb;, -Rgs, -Rho)
= 2y 9739 998 ATl Helicobacter pylori®l A4S A& (Bae et al, 2002).

(v}) Minor AtEU e 3 al@ o] HFH Wl minor AFEY AAEE A% A+
7V g8 I HIL ed, FE AR, €AY, 247t 2 188 5 Y

o]l AEHAS. AAAIEIDLE Aol g3 A Tt HAR ZEIAE
G-Rgsz°l AY G-Rhe8l A $ol= S-form¥} R-forme optic isomer&FEo] I =

Aol EAoln Friyia HAAA Adhdo] HojH.

¢ A3 HY 7E

(7h A4& 3ot & 2EHG A 59 of 7R 7|5 Za Yk B ES A ginsenoside
FE A77F Bol RuH3 gk (H, 2008). LY} ginsenoside & AT AF
stalr)ol= &5 289 ozg 2 H§ A9 EAE AEFSdE AU do A= F
2 E %3 ginsenoside Rh2, compound K 5 ¢4 Fa3AE IS FI/HA7= A7}
B3HE3 oy (Yoo 5, 2011; Zhou &, 2008, Han &, 2007) A|EFsdE AL glvh

(1,}) q71%53 BHE A4 7)5o] AT Be FEE iy glon F-A&EFdx, -

W, -5, 3-dygzdty #§ ol HuHJou (Wu F, 2011; Song 5,

2010; Quan & 2007; Song %, 2009; Song %, 2010; Lee %, 2009) dA7X £&%7] &
o FH dd+ ]Eﬂ:ﬁ;" 2 g2 557 Age g A= EJ_HH} 7= A=
Al 5E7 A% /\} E 195 A stn Je A"9TT 2SS A9 + UE ATFE
N2E 78 FZo] dasit




¢ AdTH 54

O HEFHE FHAEE7] 28 2 A FUE AEE 198 AXSa A AFRHE
23714 g { WAL 95 71A] olie] @A (Henrichsen, 1995) 5 #4E Al 2 HE
HE 23 7R €AY dF25FH 93H T (capsular polysaccharide)E #st] ©

g0z AR T FFole &3 G T MEZ #9434 &ol memory response
7} = @AHo] A5 (Bogaert &, 2004;Bernatoniene ¢} Finn, 2005)). ¢} 237} @Al
G- L HAsr] & MLE 771 conjugate WAL 7 7R BFFA carrier B A
EROoY @I 231 957FA o] iR/ type FolAl 7 7HA AP disfiA gt
Wolgdrl lerz HYy oY BAlog g3yt v A Aol (Bogaert 5, 2004;
Bernatoniene ¢ Finn, 2005).
() 257 ZEe=2 A3 AMLA v FHoA wid 174000 B, A AAHS=ZE 380
H3d (AAA AHLES 6% ZA])(World Health Report, 2003). £&7] Aoz <
AP oA AA AATESY 1.3% o AR AT FAA A g B
i (36%)& AA8t3L (IMS Health, 2003) WA 282 357 ZFA AA 4
8oz giFHIL ow FAA AFA B oiyet HWAE Pt AL
AERoZ MNZE A AEAE F3 9 S(Stakeholder Opinions: Community
Acquired Respiratory Tract Infections - Room for Ketek?, Datamonitor A}, 2004. 3.
16). =3 387 A3 FAA A FEE AE S7HEe] 2008 @ $2.0billion (A &F
AA el 28%)0 2 FHOo=Z o EFHE=ZE (Stakeholder Insight: Bacterial Infection
Epidemiology, Datamonitor Ak, 2003. 11. 10D) £F7] A9 ool =& F& AMAF
o ML FESF AFEE L 9
(th mgtd £ d7dAe A AAACE oAl T es X5 offwo] Jlen 177t 74x]9
oubA] i daAo] e HYFo2A FAEEY] A AMEE 1 98 AAIE AETHES
qos s S/MA ditass THICEN AR oFAR ATE F Jde 7E =
AgozH As ot 2 JAA A S5 A7 oA dert vk 2% o HddY "y
1A 9 oex Hed F glong Jog wAEd nAgE 93 7E FHS
A NNAgozN Q4 AF Nde 2L A4 5ol € & Utk
() HEFFS HHolgoe A F2HY, Tolgs doAN AXFAAE FAZ FHF2
2 ALsta Jorn 53] A FYEY FE TR FAEsto Xu5T) ofge B (A
Eo] 30% ol 23} Durand 5, 1993; Lee 5, 1991) ¥ olyz ¢¥x Fd %= 50% 7}
FTAYA BN E H7lT oS ZHA Ho] (Bohr ¢ Rasmussen, 1988) AF3|Z ¢l F
wol Hal Joernz AHHEHT oA sfde] HeAd obFE AxIAE AUXA Feo =
7% AR Aste] HAGFAQN A AES A goeEA 1 d ¢ AsvRY 6
22 g A3 EA H-§ (58 AR, S5 -G, Fdde] o]§ JHeeE
Stal, 55, YA F FAATL o] §F 5 Y= BE ASAJAA HXA]) o] 4049
o (Ess &, 2003). @etA v, AUTE HES AX=59 Lotd HIdqAs 7tsld
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h AdTZe FAA Aol £¢ Span AT AeTE 8 AgEe] 23%} HAOH
(Pallares 5, 1995) P1FAMNE ARTE) 24% 7+ AR S LherhQe® (Whitney 5, 2000 9
7o FAA WALl 8 %A BT (Lee 5, 200D ANE ABE] B4 S7hee] A4 BAZ
9¥d & genm auHd dud Aol AFd avHc
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o] AgATE F2 FUWAT, EGHAE %
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5% 50 7% %ww ALE Edhel WA WD A, 93
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BE FEE REY ATNLE To4ol AEE0 DA i gons, AibE
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Ao AAAFNLA BAHl AR . TG L2 FEY EGAA dFe=
e Adsts T=old vl=, Ayt HlE F=dabe] Aule dd AEelA
HAL 3, 4 B FAe AT ZFIPIAY AAAFAY 7= dE, T,
oA FET BEs| o] Fojx| 1 AlL A 4.

() mEddes T Oz A FFEEI2 AHAUFH =oAL, FF=9 o F
et wrHetd dAvtE FF= ‘%‘*“01 HAHD yFol= AL R ER 7‘§°ﬂ
A A Rsta E AL old FAAA FAHNA melide] IAAYN FAYHA F

FORAY e HR/] AAAT ADINE BERA} Fed, §8TF vz
& Fool geiddol Sold minor ALUE HRAUG oF FEsel 1ok
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A BARE TS Hue FFo2 AIsy nFFAY A A g gA
F& 05 8783 gloy AFFAY AAF FHow 97Fe BF FHIAIA X
st Qe AAolnR nHAMe $4EFF SR T RS OiF AdAW
ZIMe] Mol AFE AAZ diFHL Aok A KTGETSA T (20024 287t
Ae AVeF EAATE] FEAFAxATD)ANE 2 AT §4F $5F
FL 19999 39 AFo= 2FF (AFH A€ FEFANH FAAA ¥, AF,
T, AL, Ad, AY 59 FFol $5H AW HIE'L ¢+ AHERS Lfe
H AFEAN ARE FTOE ARHIL, AT g A SAE Ad FFo
2 7HEAE 98828 /gl A4 TART WFd =Yt ot
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(mh) 20083 dA 12709 AP FZFo] FAHO oy, olE ANFFZ2IE A47F
ZAHAL B ZFEANFEZF o] 4353ha, FEAAFHEZ3F 0] 3975ha, Z AT E
Z3%to] 2021ha, A7) 5HANPEx3 o] 1585ha, AAANF S0l 1543ha 22

gon o5 5/ AAFETZFNA AAAA Y 604%E AF3L At

(1) FAF 9FAEATF, AF 59 dxd AAFFE B2Y 20033 260.8, 2004
W9 3906%, 20054 395.8%, 2006 4741802 73 F 20079 721.9%, 20084
697.0€, 20099 72008 o2 FIFsgew 53 2007dol= 200319 28812 F7)3t

= 8l ole F4 BEARY T3 FEEF S I0lE RAeo®E FHEHU AR

LFHEAF, vF )9 d=d gk 20033 3826F A 20044 4111802
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(Wb ABAES AzET A 3 A%, d2F, BUF, BAF a9n
ol E9Age 27 4 4 A AFAEAARY AR GE ARAFFO
T AL 20049 SAAES 43478E 0.2 o= 200339 32,693F diH] 1.34)
Fo 7 F7HEE A, 20073 FAAHLS 47127202 2004 dhH] 1.08¥ ZF7lsks Ul
SAAERS A BPNF] HEL uw RE AEA 2001de] B35k 20024

Z7 A7k EakEe]l 938 20020l wl5He]

oX
oy
=2
k)
4 R

AFdE AAFs B 55347 1488,

L
fe] T
TH 38, TR 2108, TSR 253808, SANAF BELZA TAAF

g Q83 24 BHSI o8 $85d FaF a7 ¥
G AFo Hojof B MAAERY A7 FANFL B 20040 Hlah] 2007
al

AAAv S 19989 0,19kgoll A 1999 0.27kgo = F5 3 olF 2003d 0.30kg, 2004
d 0.27kg, 2005 0.28kg, 2006 0.39kg, 2007'd 0.41kg, 20083 0.45kg 2009 0.48kg
o2A FES a¥se Aoz vehta gt

(2) si9 A AR

h Qa7 FHE T4 FEE BY 200299 55008 2 A 2004d & 8920
T EYE 438 SR ey 2006 = 82507 @2 2004 Hdte] ofF A
SR A TE 200613 ol &= 8,900%F &, 2007d &= 9,210%F &8, 2008 &= 9,720% &,
2009d 10,892%+ €& 2 F7t3t At

(th) A RHEE AHEYE 20039 V|FEoE HA FEIAAAN FTAFIE AA S HFS
502%% 71 T3 @AF 37.4%, 718 124% ol 200619 = 477 62.0%
24 WAF 334%E SR en 2009ddlE ARV 68%E FUMEo] & ALo=
eI vk 2000 @Y E59] HFoE HW FAho] 4797 delE Hi FF
oz WA 1119w &3, 4S8 909 €, F4AE 13249 &2, 44 123
ek g, SAZAF 699 28, WizAE 53Rt g8 ¢o 2 YEyT

(th 2479 sFEA9E 2443 B dxo dasglol 9ot AHo] 84 7 87%E AA
stal glew 200919 A% FHobt 87%, HH 86%, 8 2.2%, TF 0.6%, TEH
01%E AAsta Ut 20099 FEF7Fs T BTS2 2000 63752 157] 50
S7He Aolnt. 2009 ¢ FE=7E dA4FEdERe BY dEo] 3449w €Y
(31.7%), &-F°] 27.99% 2 (25.7%), ko] 16.09M 22{(14.7%)2X M A2l 72.1%
£ AAsta Qo] FEAHol UF ARVt AT H g2 & F deH FEF

7ke] g3yt das o3z gt
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2. A7 AZHA 9 7|E J|EH EA

. A& 54

(1) AREBol 743 TREF A%

(2) Q) FEZ WE FEF TF BE L WY&

(3) el 93 YA 1R 5 R B4 F RS
(@) wEQMF BIBY 2 B5AA V%

(5) LEQM) WA 7%
i} A1E Aee] 3y

(1) 7154 A E(Ginsenoside Rh2, compound k )9 H3go] =

(71E71<= 1 20~40%, & A7 50% o)

rlo
4l
N
£
i)

(2) LFEY QAR o] 7te3t wWgrE
(71&71% : 60 brix extract 1~5%, & AT : 10% °]4)

L=

(3) 714 A E(Ginsenoside Rh2, compound k 5) 4 % &g 7|&

(71&E7]% €5 70~80%, 2 A+ : % 90% °]4)
(4) FaAie] HE T A g AU 2 25HA &
C1E7]E : 92, B A7 FEHo L)

(NENE : AFol A BRAFFHAAESC] A5 Jot 54 7154 AFo)
ooz Holgln @4g, B A7 AdTEel dF 154 A3)
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3lal, o]E Aol AsHE AFAAE st ol o8& e vl AIE A4t
AEL MNdsta

s 717 stel et 2e BEES TS

AL =

3] ginsenoside(Rh: ¥ compound K)2] A4b7lbs o5 3%F o4
)

3)7 ginsenosides A4 71¥reg (141 %)

7} A #FE o] &3 3 A ginsenosides A FH A 3} wiel 2 (1A4H)

(1)) Bioreactor A3+ 3|9 ginsenosides & A4 714 A QAH)

(t}) 39 ginsenosides E%F A4S 9

=

o

TFA =" SFHAAF)

() 1HARE E3to &9 AF 37 ginsenosidesE o83 HATHS dAoR WIS
7t A71E dElas &89 (A1gs)

O

(3) 3ad =

h 23 E o]£3 37 ginsenosides A2t EF3HAAMH)
@ Ginsenosides Rhy : 3 AAE W thH] 0.01% S 10%°] 4 S
@ Compound K : ¥4k &AM 172%E 4%°]4 3H(x AFEY OiH])
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dEol T8 SHAFE A3 AAR)
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(1) f8&#F Fgd 9g 37 ginsenosides(Rh; ¥ Compound K) A4t @ % F3}
h FEAE 740 ¥, herle R dExd g9

(W) ¥ @ar|sol 23 37 ginsenosides(Rh: 2 Compound K) A %9 £ 2 +Z254

(th) =3AdES &8 ?P“_"é Q}E THP-1 cellmonocyte)S ©]-83t4] sandwich ELISAZ
human TNF-alp

=
)

i
rel
et
2

(2}) Probiotic &35 <l

(7}) 39 ginsenosides(Rhy ¥ Compound K) A4t 2 F 3}

AE

(2) F&FF 2R sl BAE 37 ginsenosides(Rhy ¥ Compound K) E&#)E

FAZE7] A% AMLE 1 98 AXEe d@wS gdes dYye SvMYE SEaT &

hH) B9 FF4Q0 7le S FHE dAMEY cytokine AFibsH NO A4t 58S

43l gAFLS 4%

(1) in vivodl Al AHC T4 AEESE Fo T HATE TYE A €Y J5E FAHE T8
Zatol MY wrof 7)FolA 71E AF Bk oJEA TFo] FIHEA 7HE

(th 24P 53 A A+

-

(3). 89 ginsenosides(Rhs @ Compound K) A& 73 <14AEF /A2 2 A3t
(7}) Bioreactor® @83 317 ginsenosides BAER 71T

(W) 39 ginsenosides(Rhy ¥ Compound K) A ¥o] Z3d Fdslr] 4z €3] A37}
H3 A7 A4AF g

(th) 71548 2EAN AAE A=
() 715748 TEJM AF AEs 76 &
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L= A A B B Rl B

A T 9

A7 7R

(o]%;s] /\lzslxq 7](3:11:1 Hé])

T

FARA Wg

TR o3 3A

ginsenosides  (Rh2

=1}
=

compound K)

By EZHAT 2
54 ARAE )

]?‘E]'_-

(1A %)

7} Q5 ARl LG FETTE] 2R

ABE F§ TFF /1G5 24 L ule AN

TaT|ed % Fiele EARBIA &1, $4t SoAE
#ZF EAlsk= 71548 AER, C-K9 #8 9 7= 54

A4 HE2AE ol88 L AN 22

7VExlelg ogle 1 22 A gg2d vg A3y

TaFg4S 5 g4
ginsenosides(Rh2, C-K) A}

HFFe) 7 A A AH 22 B4 o AkEd
24

Feedd A 2 523
AT

E4AEE BT AR &R . THP-1 cel
(monocyte)< o] &3} sandwich  ELISAZ
B

=
Probiotic &35 &3l

BioreactorZ ©|-83F U AEHE vjYE] g =74
4

BioreactorZ ©]-83 enzymexZlol <3 AEHS A
4

Bioreactor® ©¢]&3% 3H

2L, 18L BioreactorE o83 7 A% B4 29 2 AFd
B 87 ALY A 9 2

ginsenosides(Rh2, C-K)

BEAWY B

dFPN 7% % wE
S EAEANY

scale-up #¥7] o]¢ T#FLE Z enzymeoll & I
ginsenosides(Rh2, C-K) tha-Axz 84

A8 ginsenosides(-Rhy, copmound K) 98 A3 2 A
Bxzs)

a0 715 R §TE FHAL & AE ARAE
of Asd 2FY AY A

HF oste] AAitH

87

ginsenosides(Rh2 2
compound K) E3%A

F9 ZFATGIRT
7 g
(2A1%)

Hega4d 71249

DINOS 28 =3 % NO assay
)84 Z4 2 killing assay
3)Cytokine ¥ chemokine 73

o st ALkdE 3
ginsenoside E&A|E2 &%
AF(HARTT HG=H)

3]7 ginsenosides(Rh2, C-K) 2 &2 HIZ%

24 A4

DZEZA AFA AT dyARdAe HH
T dg Wy W &4

2TEZE AFel g AHAAAMY HHETT
W vy ws 54

3)Z A AA}

=1

F2UYe 5% AYY AT
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% A

‘?zl?l =
Esculin agar(G-glucosidase= esculin® glucose&
G-glucosidaseEd & 713 FAboE S A
H MRS agar plated] Athej¥S 3tch

-> Esculetin®] ferric ammonium citrate$} -8

o
=

complexE A

C incubatoro] A 24h &<t ¥l %3t colony AL 2

gHoz s

$3to] plated 9 colony ¢l black

A= z}x] A 100F 2] H‘i‘.— AES 3 5 472 1 mlE F&, 9 mlY FFHFE 1,
107, 107 10°2 48 F MRS agarel 100 pl¥ 23U G A8E A7MH &%
o e Ao Wi 9] Y& -70 Tl BB HEAN AHEstgdth =23 plate: 37

Ao 10" 102 1033+ platedl
TS EE3AY.
T esculetin AA)E o]&3}d]

.ﬁE
R &

A

Fulge AN A B

H& s eh(Fig. 1).
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=13 MRS platedl A= 3t plate’d 107] B X9 colonyE H3ly F
ALuvs} ok gl 1, 10'5 %9 platesl Al colonyE &
o] oJ= AL Z}o]7} = single colony
< e A% dFE AEsiA.

HO
o)
B-glucosidase HO} + m
_—
HO 07 o

e OH

% 50049 719] colony
qTet Aoz AAIYT

A7) A
& EF Adsto [G-glucosidase

HO
}o
O
-'OH
HO HO O/\“‘O

Esculin esculetin

B-glucose

A

o

esculetin A4 )E o] &3}
PPN

Esculin agar(G-glucosidase= esculin® glucosed u] o
G-glucosidaseE & 7H FATS AgAH oz EEstay oFilgs H8A A A
MRS agar plated] Al 3t} o] F Esculetine] &3 #iX o] HEEARS W,
Esculetinol ferric ammonium citrate®} W83t plated 2] colony F9 9 black comple
2 PAslE FFHL Al o]E  Fglucosidase A TFE FH Ptk

=2

X H ==

= o= H}“]

2) 713 %13 molecular taxonomy

O 16S rDNA : Esculin agar®

o2 % 60709l G-glucosidase #H] P|AES B3P L

o, o]59 AL 93] Core One bacterial DNA extraction kit (Coretech. Co. Ltd.
Korea)& ©°]&3te] DNAE #eEd T A7FEsHry 16S DNA F92= F

G&'-GAGTTTGATCCTGGCTCAG-3)¢ BI2R G-ACGGH)TACCTTGTTACGACTT-3)
E o]&3ly Z=EZ31¢g o1, PCR Purification Kit(Bioneer, Korea)E& AM&3to] A A3
T QMG EN S AAF
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G-glucosidase EA-E& 71A #F+= 500F 9 28 A FEAA <F 6071(31%)H 2L, ©
56%7} Lactobacillus genus®
ol A 62709 [G-glucosidase &S 7 oF& ¢33 o}.(Table 1)

Table 1. A}EY A3 #F 2384

B . MRS 5% plateo] smeardt 1059 j
i=18

Stock No. Sample nare Blast search result kigh score culturec strain Similarity % gHConversionactivity} Temp.{ code No.
%) i
1 60301 Lactobacillussakei 0 37 GBL 053
2 60801 Leuconostocriesentera’des 9 37 GBL 104
3 61001 Lactobacillus arizonensis R 37 GBL 011
4 61101 Leuconostoc mesenteroices 0 Rbi-Rd-Rf2-CK (low? 37 GBL 105
5 28601 Leuconostoccitreun: 9 Rbi-Rd {good} 37 GBL 093
6 2BR01 Leuconostocresenteroides 9 37 GBL 111
7 88901 Not deterrined 37
2 29004 Not Gerermined 37
9 89102 Lactobacillusbrevis 9 37 GBL 014
10 89301 Not deterrined Rbi-Rd-Rf2 (mediam} 37
11 29401 Not determined 37
12 29501 Nor Getermined 37
13 29601 Lacrobacilusarizonensis 9 37 GBL 012
14 3701 Lactobacillus plantarum 99 37 GBL 036
15 810001 Lacrobacillus brevis 100 37 GBL 015
16 910101 Yeast 37
17 910201 Not determined 37
18 910301 Lactobacillusslantarura 9 Rbi-Gyp-Ré imedivm} 37 GBL 937
19 910401 Nor deterrined Rbi-Gyp-Ré {medium? 37
20 920501 Not devermined 37
21 910601 Not determined 37
2 910701 Not deterriined Rbi-Gyp-Ré (good) a7
23 910801 Lactobacilus plantaram 37 GBL 038
24 910901 Lactobacilusplantarum 100 37 GBL 089
25 911001 Not Getermined Rbi-Rd {medium} 37
26 911201 Not Getermined Rbi-Rd {gooc} 37
27 911301 Lactobacilusplantarum R Rbi-Gyp-R¢-Rg3  {good} 37 GBL 040
2 911401 ‘Weissellakellenica ® Rbi-Rd-CK {good} 37 GBL 140
30 911601 Weissella cibaria 9 Rbi-Rd {medium} 37 GBL 124
31 911706 Leuconostocpseudomesenteroides 9% 37 GBL 118
2 911804 ‘Weissellacbaria kel Rbi-Gyp-Rd-R2 (mecium) 37 GBL 125
3 911901 Not Gerermined 37
34 912001 Lacrobacillussakei 9 37 GBL 069
» 912105 Leuconostoc mesenteroices 100 Rbi-Rd-Rg3-Rh2 {good) 37 GBL 112
36 912301 Weissella cibaria 9% Rbi-Rd-Rg3-Rh2 {good} 37 GBL 126
37 912401 Not Getermined Re-Rgl {ow} 37
R 912501 Weissella cibaria 9 37 GBL 127
39 912601 Weissella cibaria 0 37 GBL 128
41 912701 Leuconostoccitreun: 9 37 GBL 094
2 912803 Leconostocgarlicur: ) Rbi-Gyp-Ré-Rf2 (mediam) 37 GBL 101
43 912901 Not deterrined 37
“ 913001 Not deterrmined Rbi-Gyp-Ré-Rf2(meditm} Re-Rgl (low) 37
45 913101 Leuconostoc citreura 9° 37 GBL 095
46 913201 Leuconostoc citreura 9 Rbi-Gyp-Re-Rf2 (medium; 37 GBL 096
a7 913301 Weissella confisa 9 Rbi-Rd-Rf2-CKigood} Re-Rgl (low) 37 GBL 138
) 913401 Lactobacillus paraplantarum 9% Rbi-Gyp-Ré-Rf2 (good) 37 GBL 027
49 913501 Nor determinea Re-Rgl dow) 37
oL 913601 ‘Weissellacibaria k2l 37 GBL 129
52 913701 Lactobacillusalimentarius 0 Rbi-Gyp-Re-Rg3-Rh2 (good} 37 GBL 019
33 913801 Weissella cibaria 9 37 GBL 130
o4 913901 Leuconostocmesenteroides 9B Rb1-Gyp-Ré-Rf2medium} Re-Rhl {low} 37 GBL 113
% KC0o201 Not determined RbI-Rd {medium) 37
57 KCo202 Not determined Rb1-Gyp-RE-Rf2 {mediuim; 37
59 KC0204 Not determined Rbi-Gyp-Ré{mecium) Re-Rgl (low) 37
60 KC0204 Not determined Rbl-Gyp-Rélmeciumi  low) 37

ol
=7
'r‘n

A

] %]
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2. 214 9] ginsenoside?] Ad5 FA}

Conversion of ginsenoside by crude enzymes

400 ul

nnsenoside (200 ul) Checked by TLC

Aclded butanol (200 ul)

Fig. 3. Conversion of ginsenoside by crude enzymes

4

(<) b
% esculin agar platedl A dark circle® AW T 37CoA 48h wH-SAI AT
$ES F%¥3 n-BuOHE F£3le] TLC9 HPLCEZ EX& AAFHAt. TLCEH

Silica gel 60 F254 (Merck)el # A3 % CHClz CH3OH: H.O(65: 35 10, 83)7F &%
d Sd=2 AAAD F 10 % HSO2 THAA A" AlxdE #Rlsn. E2ad

MRS broth 5 mlel] colonyE & &Eo] #& v|d3 &, 0D.(600nm)gte] 087159 W 1
mM Rb; =& 02 mM Re®t 37 ColA 1:11E 48h ¢ wg§ A3 TLC(Thin Layer

Chromatography) Aol A AFEd AS5S FA3At.(Fig. 3-4.)

ol4tolj Al E T3 ginsenoside Rbi 2 ReE &#F9 =9 2474 1 mM, 02 mM&Z W

fo & rn

Ginsenosides analysis by thin-layer chromatography

- e R e e e eaa-

Rb1

Fig. 4. I M x=Ato|=9] 3 2 TLC chromatogram.
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Ginsenosides analysis by HPLC

Strain—-94

4

Strain—-95 Strain-96

Fig. 5. @5 ginsenosides®] HPLC.

HE AR diste] B HEe S f3te] HPLCRA S T34t 4=
column Ciz columne AM&-3l3l &V Z acetonitrile?} waterg, UV detecter (203nm)=
AgE XIS 340 Minor AAEZ IS sl #5559 Ry v 9] #=x3F ¥
HE FEIHS FFF F MeOHE # 39 F filterste] HPLCE #4138 27, Rbio|
! TOoE HEHE AE FUASHt.(Fig. 5)

Ak Zol £ #F
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S wAdIe gd 2 g FE T8 AEd AS

off

ZX}

2 ATEANE FATEY BAE 23YYta ol 8T AA AFE Y HSo] g

T3 A T AAAED LS 4ol EAets WG A AESE Hojd o8 TV} dn

2 Ut} ol#HE AIZEUES FZ major AFEYH minor AAZEUOE UHEH Q4

UYL © 2 major AFEZYW

dog 7t #ajEo] A
mi

o
(i
2
ol

1 o]Z majorAtEdo]l 7428 2 A9 minor A
tHFig. 6).

e e
S

o?L
rﬂ iy

°] 2] & minorAbE9-2 major AFE U H|3tH Hojd R AE JHR AR UEYH FF

& 3 Hojd Ze® Huxo FHIToe ¥E T B minor AU A O AT
7} &3 3 Tol‘ﬂr 2 dTFHoME= o] F minor AAEXU S AAGE AT F2 44
T &8st goh FATY S48 2323ty 7t 248 Bhste dFF Agst
I olE UIAAIE Aol &3t oY AT FYL Yo E E AT HAA A JAT F
LaFe] ETFYE T3 WY VA EF 24 g F ERE F 7 UE AL=E 7]

et

BT13 I\Gb
al B

Fig. 6. Biotransformation of ginsenosides.
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4 AEE 8T AN 2

.‘?_

e

ALe o g3te] Wi
FEAA Aol ol g3ha

EEE!

AR F

AzF

(23

=15%)

& 28.35% 30.86% 33.16%%
Fig. 7. A
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5. 1x Add F8&A5] AFxA Y

1) #F55

JW 02 (Lactobacillus brevis)

JW 04(Lactobacillus Paracasei)
DEL(Lactobacillus delbreckii)

DCY50 (Lactobacillus koreensis)
DCY51 (Lactobacillus kimchicus)
XPNO02 (Bombiscardovia coagulans)
PJE04 (Lactobacillus tucceti)

QNO1 (Lactobacillus sanfranciscensis)
CNO1 (Leuconostoc pseudomesenteroide)
H1-1 (Lactobacillus brevis)

H107 (Leuconostoc citreum)

H108 (Leuconostoc lactis)

H117 (Leuconostoc mesenteroides)
H119 (Lactobacillus paralimentarius)
H122 (Lactobacillus brevis)

Lo R S I R e SR - N SRR SR o SR “ R IR R B o

JW 02

JW 04

DEL

DCY 50

DCY 51

XPNOZ

PJEO4

CNO1

Hl-1

H107

H108

HI117

R e e S e R

HI119

"
"
"
"
"
"
"
QNO1 +
"
"
"
"
"
"
"

H122

+
I

¢ MRS broth (o/n) — &&= wlX](Plate)]l =% —37TC, 3¥ HjF
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2 & AFLE

)
OJP[l
2
off
A
2
off
b
2
&
il
B

o)
fo
=
N
BN

ha)

Table 3. S5 = BE HH9 wixzd 2 & A%

2.5% 5% 7.5% 10%

JW 02 +++ +++ ++ ++
JW 04 +++ +++ ++ ++
DEL +++ ++ + -

DCY 50 +++ ++ + -
DCY 51 +++ ++ + -
XPNO2 +++ ++ + -
PJEO4 +++ + + + -
QNO1 +++ ++ + -
CNO1 +++ ++ + -
HI1-1 +++ ++ + -

H107 +++ +++ + -

H108 +++ +++ + -

H117 +++ +++ + -

H119 +++ ++ + -

H122 +++ ++ + -

o MRS broth (o/n) — &%=, Agar 20g, Lactose 15g, K2HPO4 5g, NH4CI 2g,
NaCl 1g, MgS0O4 0.1g, Yeast extract 0.1g(per 1L)8} X (Plate)o] =% —37T, 3¢
Hl

Q@ FAsEd s= HH 7 P Bog H4 viA 24 AF

Table 4 4559 v=o HH & AF R X =4

2.5% 5% 7.5% 10%
JW 02 +++ +++ ++ ++
JW 04 +++ +++ ++ ++
DEL +++ +++ + -
DCY 50 +++ +++ + -
DCY 51 +++ +++ ++ -
XPNO2 +++ +++ + -
PJEO4 +++ +++ + -
QNO1 +++ +++ + -
CNO1 +++ +++ + -
H1-1 +++ +++ + -
H107 +++ +++ +
H108 +++ +++ + + -
H117 +++ +++ + -
H119 +++ +++ + -
H122 +++ +++ +

¢ MRS broth (o/n) — T4&EY, Agar 15%, Lactose 1%, Yeast extract 0.1%,
Cystein 0.01% ®j A (Plate)o] =% —37C, 39 uj <%

A ABE FAT AFE 2R A B 5 25,5, 75, 10%F 2424 B WA

1 AS3 A3 JW02, JWHE 4 559 75%, 10%9] s A= 2z G,
drEe) bz ARE el RE o Aol Fashel 5% EAA Prhe WAAA
o AxEd 24 AA3 AT (Table 2-4)
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@) #F s A% TLC &4
o MRS broth (o/n) — ZAtE=9d 5% Lactose 1%, Yeast extract 0.1%, Cystein
)

0.01%¢°l #F 2% HF —37T, 39 wjgsted TLCEA S AR

CK |
Rh2
2 EEEBBEE
B R
TEEEE BT

DE DC DC

02 04
(2%
CKIH—um
Rh2 | —
C
PJE XPN Q
S C N N
04 02
01 01
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C-K
Rh2

\

"
"
"
"
"
L 1]
"

1
]
i
e
TR
L B
E L

H
1-

H H H H
107 107 108 108

— 1 = T

(L pen) (L pen) (L pen)

* [ pen ‘L pentosus

C-K[—— "=
Rh2

\

"
"
"
"

®

- . e e s
- = - - - - -
H H
H H H H
S C 12 12
117 117 119 119
2 2
(L pen) (L pen) (L pen)

* [ pen ‘L pentosus
Fig. 9. ¥ A& $¢ TLC &4
MRS broth#l o] &5 A 5%, Lactose 1%, Yeast extract 0.1%, Cystein

0.01%0°l FFE 2% FFst 37T, 3¥ W gste TLCE #A4 st Add Fitdd
AZEAE FEE AN ARz S FAs I (Fig. 8-9 )
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H #F9 712 SolAd A}
Ly 73R 7]A EoNE AN/ e API kitS o] &5 AAEgn @
$A43 AAY olgHoR FF9 EAS AHIHUT.(Table 5)

Table 5. AdFF2o] 7| dEo)A

Substrate DCY51 | JW04 | JWO02 XPNO2 | PJEO4
B-XYLOSIDASE 0 0
L-Lysine-ARYLAMIDASE 0

L-Aspartate ARYLAMINDASE

Leucine ARYLAMIDASE 0 0 0
Phenylalanine ARYLAMIDASE 0 0 0
L-Proline ARYLAMIDASE 0

B-GALACTOSIDASE 0 o}

L-Pyrrolydonyl- ARYLAMIDASE 0

a-GALACTOSIDASE 0

Alanine  ARYLAMIDASE 0 0 o)
Tyrosine ARYLAMIDASE 0
B-N-ACETYL-GLUCOSAMINIDASE

Ala-Phe-Pro  ARYLAMIDASE 0 o 0

CYCLODEXTRIN 0

D-GALACTOSE o}

GLYCOGENE

myo-INOSITOL

METHYL-A-D-GLUCOPYRANOSIDE 0

ELLMAN

METHYL-D-XYLOSIDE

a-MANNOSIDASE

MALTOTRIOSE 0

Glycine ARYLAMIDASE

d-MANNITOL

D-MANNOSE

d-MELEZITOSE

o |0 |C |C

N-ACETYL-D-GLUCOSAMINE

PALATINODASE o

L-RHAMNOSE

B-glusosidase 0

B-MANOSIDASE

PHOSPHORYL CHOLINE 0

PYRUVATE

a-GLUCOSIDASE 0

D-TAGATOSE

D-TREHOLOSE

INULIN

D-GLUCOSE 0 0 0

D-RIBOSE

o
o

PUTRESCINE assimilation

Growth in 6.5% NaCl

KANAMYCIN RESISTANCE

OLEANDOMYCIN RESISTANCE

o |0 |0 (O
© |0 |0 (O
o

ESCULIN Hydrolyse 0

TETRAZOLIUM RED

PLOMIXIN_B RESISTANCE
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o DCY51 (Lactobacillus kimchicus)

Table 6. Strain DCY51¥ 59 A2 Astszd 54

L. paracollinodies L. kimchii

Characteristic Strain DCYS517T o e -
“haracteristic Strain DCY 51 DSM 155027 KCTC 8903pP7

Habitat Kimchi Brewery Kimchi

arangment single or short

single or pairs single or pairs

chain
Fermentation of :

L-Arabinose + W
D-Fructose

D-Mannose -
N-Acetyl-Glucosamine

Amygdalin t —
Arbutin + -
Salicin — —
D-Melobiose - +

D-Trehalose - _

R T S R T

D-Melezitose

Gentiobiose

+ o+ +

gluconate (potassium) +
Growth on MRS medium

at:

107 C W — }
15° C t ¢ }
DNA G+C content{mol®o) ¢

+, Positive reaction; —, negative reaction; w, weakly positive reaction.

% \Lactobacillus acidifarinae LMG 222007 (AJ632158)
| L Lactobacillus zymae LMG 221987 (AJ632157)
- Lactobacillus namurensis LMG 235837 (AM259118)
B Lactobacillus spicheri LTH 57537 (AJ534844)
| Lactobacillus brevis ATCC 148697 (M58810)
—jt| r Lactobacillus hammesii DSM 163817 (AJ632219)
100 | Lactobacillus parabrevis LMG 119847 (AM158249)
&8 — | actobacillus senmaizukei L 137 (AB297927)
o Lactobacillus parakefiri LMG 151337 (AY026750)
M Lactobacillus kefirf NRIC 1693T (AB024300)
40 D— Lactobacillus diolivorans LMG 196677 (AF264701)
100 U Lactobacillus parafarraginis NRIC 06777 (AB262734)
Lactobacillus farraginis NRIC 0676T(AB262731)
Lactobacillus hilgardiiDSM 201767 (M58821)
Lactobacillus malefermentans CECT 59287 (AJ575743)
00— Lactobacillus collinoides JCM 11237 (AB005893)
* ' Lactobacillus paracollinoides JCM 119697 (E16651)
| Lactobacillus DCY51 KCTC 129767 (EUG78893)
Lactobacillus paraplantarum DSM 106677 (AJ306297)
100 || Lactobacillus pentosus JCM 15587 (D79211)
% | Lactobacillus plantarum subsp. plantarum NCDO 17527 (X52653)

0.0z

Fig. 7. DCY519] 16S rDNA 7144 #4& 53 314 2d #4 AT=

(Neighbor-Joining tree)
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a
53

CN NJ=MX

B
3
89

9N
100 65

a7

Leu. pseudome
g8

100
939

‘ CNO1check

Leu. mesenteroit

Leu. gelidum DMS5578" (AF175420)

Leu. gasicomitatumMLG188117 (FN822744)
Leu. inhae IHOO3™ (AF439560)
Leu. carnosum NRIC1722" (AB022925)

g
“— Leu. miyukkimohii M2T (HQ263024)

a7 Leu. kimch
Leu. palmae TMW2694T (AM940225)
Leu. Lactis KCTC3528T (AB023986)
Leu. holzapfelii BFET (AMG00682)

i IH25T (AF173986)

Leu. citreum ATCC493707 (AF111948)
94 Leu. citreum KM20" (DQ489736)

senteroides NRIC1777T (AB0O23237)

Leu. mesenteroides subsp. cremoris ATCC19254" (ACKV01000113)

des subsp. dextranicum NRIC1539" (AB023246)

G5 | Leu. mesenteroides subsp. mesenteroides ATCC8293 T (CP000414)

Leu. ficulneus FS-1T (AF360736)

Leu. fallax NRIC0210T (AB023239)

Weissella paramesenteroides DMS20288" (M23033)

0.01

)

a1z

Fig. 8. CN01¢]

PJE 04 NJ-
MX

L

SI%*
<

4 24

i S

=
L

A AT=

L paratwchier LMG 114577 (AJST0317)
L sunkii YIT 111617 (ABIGE3ES)
L buchmeri JCM 11157 (M58811)

L rapi YIT 112047 (AB366389)

L kisonensisTIY 11168" (AB366328)

L parafarragums NRIC 08777 [AB262734)
L farraginis NRIC OBTET (ABJEITA)
L mifgardh ATCC 82807 (M58821)

L semons YIT 123847 (ABBO25T0)

L kimohicus DCYS51T (EUGTE893)

L korensis DCYSOT (FUS04277)

L paucivorans TMYW1.1424" (FN185731)

L spicheni LTH 57537 {AJ534844)

L nmamurensiz LMG 235847 (AM259118)

acidifaringe LMG 222007 (AJB32158)

L zymae LMG 221987 (AJ632157)

L selangoransis LMG 177101 (AF040745)
L Moricoia Ryul-2T (ABS23T80)

&0
54

l{_.‘—rrmm UCC 1287 (EU074850)
100 L oeni 5907 (AYEE81127)

100 !

A2 (AFA13523)

&4
a4

96
100

| thailandensis MCHS-2" (AB257463)
L sharpese DSM 205057 (M58831)
L mambabvorans OND 327 (AFD0D1B2)

L sanivieYIT 123637 (ABGO256S)

(AJ5T5T44)

100 L swebicys DSM 50077
+—C L vaccinostercus LMG 92157 (AM113786)
L f tans AMKR 18T (AYT33084)

70

100
47 100
a0

g3

100
L. PJEO4-

al

100

q

L fuchwersis JOM 112047 (AB0B34T3)
L graminis DSM 207197 (AM113778)
L vevsmoidensis KU-3T (AMSET91)

I L nodensis |IZ48T (AB33202)

L tucosl R 19¢T (AJSTE006)
L befermentans DSM 200037 (MSB804)

‘*—C L concavus AS 1.5017" (AYGE3322)
00 L dextrimicus JOM 58877 (D8T679)

C L amylophiius 205537 (M53806)
L amylotrophus LMG 114007 (AM235148)

1check
L gastricuskx1S6ATT (AY253657)
L crigpatus DSM 250847 (Y17362)
L. hamster DEM 56617 (AJ306298)
Sharpea azab ST18" (AB210824)

002

Fig. 9. PJE04-1¢]

#774 =4

-
L

A AsE




e 8. merycicumCM 82187 (D86192)
>< P N O 2 N J M X B. angulatumATCC 275357 (DBG182)
B. catenulatum ATCC 275397 (M58732)
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Analysis of G+C content

T T TR T T T RN I T T IS T T

E.coli G+C
Strain | (mol%)

E.coli 51.86

nalnnlldL

PJEO4 40.58

XPNO2 58.35

XPNO2

PJEO4

Fig. 12. A%d #5F9 DNAG7IZEA

ERFEEEECEEC

Morphology

A

+200nm

Fig. Morphological characterization of isolated bacteria ( TEM analysis)
A:PJE04, B:QNOL, C:XPN02, D: CAN, E: TW02, F: TW04

Fig. 13. @9 759 Jud 54,
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Fig. 14. XPN02¢] @4 Profile.

Fig. 15. PJE 04¢] @93 Profile.
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Whole cell®] protein profile2 FA}3}] data based 71& #F¢ vl HEFAJH. (Fig

14-16)
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H OH

20(R)-ginsenoside-Rh1 25-hydroxy-20(R, S)-ginsenoside-Rh1l

From 8:1 Chloroform: methanol From 9:1 Chloroform: methanol

Fig. 17. A7t $REZ S g7z

< Add AF Aol B4 gk A A FAAEd e EA T2

AA7NA EHAA Fe= F2Ae] w3 AT (Fig. 17)
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2 AT 2 e AE FEAHY S B oxAUAMIE HEAE AL T F e o
Hog gH3I Yth gE ol #F9 WY &4 ATE I At 479
3] THP-1 cell(monocyte)S 2x10° cells/mlZ seedingd}s] 4 ot

315t & O.Deos 12 2F SampleS 24 Al AA s tbg LPS(B00ng/mDE 4 A+ &<t
8% & sandwich ELISAE humanTNF-alphaEs #2139t #53 d=ues

HdZ9 9¢lo] ¥  LPSUipopolysaccharide)o] 93] pro-inflammatory cytokine¢!
TNF-alpha®l 2@E& At s FITFAA4 T & JAJo. Wil L
plantarum. 2 FARAEHP o duby o7 o] 7+ pro-inflammatory cytokinel TNF-alpha
9] induction®] Atttz &# A rhFig. 18).
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Fig. 18. Effect on LPS-induced TNF-production.
The cells grown on 96 well inserts were treated with indicated concentrations of
TNF-for 24 h. The TNF-level in the culture supernatants was determined by
ELISA.
O Wy #FAo] b Hold Ao 2 ZAIHA JW04Y A S L. paracasei ¢ 98%AEA S
AW Aoz Vel AFY JbsAol =1 @A Lactobacillus  panaxicasei DCY66
(KACCO1724P) & = Wldll 53 7|g= ot
E A3de 289 wdy A AR "y @48 A H3 AAER e LPSRhE
A gz Bjus] "ol Hods & F AN 7| probiotict T Lactobacillus
rhamnosus$t V1Al O & 237} 45EE €+ NS (Fig. 18).
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8. R FTAL 5% 39 ginsenosides(Rh2, C-K) AA &5 24 Al @ §F3 A
(1) At tofdt fAkto2HE AlEd Agso] 953 75 23} A (Table 7)
12pA%0) w2 Xt 75 F C-K Ri2E 3k 058 A= 24 Aks sl 3 539
frs AEele] AEs 6. 23 AdE #F F 3% 9 Lactobacillus$t 2% 9]
Leuconostoc & &1t

Table 7. Screening and identification of isolated strains

Stock vi Blastsearch result high score cultured str Similarity {  Stock vial Blastsearch result high score

al No. BRI ain %) No. EmpE R cultured strain SERtlauiba )
1 60301 Lactobacillussakei 95 26 73204 Leuconostoc mesenteroides 99
z 60801 Leuconostoc mesentercides 95 27 73303 Mot determined
3 651001 Lactobacillusarizonensis =L 28 73407
4 651101 Leuconostoc mesenteroides 99 B
5 61201 Yeast 30 73602 Not determined
5 51301 Not determined 31 73701 Not determined
7 61401 Not determined 32 73801 Not determined
8 61501 Leuconostoc pseudomesenteroides 99 33 73901 Not determined
9 61601 Lactobacillus plantarum 99 34 74001 Lactobacillussakei 99
10 61701 Leuconostoc citreum 99 35 74104 Lactobacill kei 99
11 61501 Leuconostoc citreum 95 actabact uss_a &
12 52001 Not determined 36 74202 Not determined
13 62301 Lactobacillus paraplantarum a9 37 73302 Not determined
14 62401 Lactobacillus plantarum 99 38 74401 Mot determined
15 62501 Not de_term'med_ 39 74501 Leuconostoc citreum 99
18 62601 LaC'_ZDhECI”L-ISSE-kEI 33 41 74702 Leuconostoc mesentercides 99
17 62701 Weissella cibaria 99 )
18 62801 Not determined 42 74801 Mot determined
19 72602 Lactohacillussakei ag 43 74901 Bacillusamyloliquefaciens 99
20 72702 Lactobacillussakei 100 44 75006 Lactobacillussakei 99
21 72807 Mot determined a5 75201 Mot determined
22 72903 Lactobacillussakei 99 46 75402 Leuconostoc mesenteroides 99
23 73001 Leuconostoc mesentercides 95 issella cibari
24 73101 Leuconostoc mesentercides 95 47 86101 Weissella cibaria 8
25 73111 Lactobacillusbrevis a9 48 86202 Mot determined
49 86302 Leuconostoc citreum 99
51 86501 Lactobacillussakei 99
3 = x]uk
(2) Compound K¢ Rh2 A& #F A
o JW 02 (Lactobacillus panaxibrevis)
¢ DEL (Lactobacillus delbrueckii)
© HI108 (Leuconostoc lactis)
© DCY51 (Lactobacillus kimchicus)
© HI117 (Leuconostoc mesenteroides)
= kv B
(3) Zt #F¥ HPLC AtZEd FFEA
VINDA A, Wavelength=203 nm (GINSENDSIDE 2012:05.30 14-27-24011.0101.0)
mAl
R
100 b
1
o
g
80 &
T
: :
R
R R
b d
Rp 2 ] H
40 q =
1§ 8 3 g
- =
b - & g 8§
o B v 8 b ot {
20 :
s BRI VW L/
| — £ /_—\ _/\/\y |J SN BN . SRS — W
10 185 : 20 25 30 i

control
Fig. 19.7¥5 ¥ HPLC At¥d AFEX(AS)
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VWD A Wavelength=203 nm (GINSENOSIDE 2012.05-25 22-45-32018-0101.0)
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Fig. 19.
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VWD A Wavelength=202 nm (GINSENOSIDE 2012-05-25 22.48-32010-0401.0)
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L
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27037 wa =
i 28.318
%20%
32947
s

]
3

H117
Fig. 19.%F ¥ HPLC Al d A ZFEA

Table 8. 57 @59 A& 1ml¥ AlEY T mg/ml
T Con. JWO02 DEL H108 DCY51 H117
Rgl 0.145 0.1 0.111 0.139 0.121 0.142
Re 0.328 0.21 0.216 0.252 0.225 0.249
Rbl 0.406 0.271 0.274 0.289 0.260 0.304
Rc 0.396 0.281 0.285 0.3 0.268 0.321
Rb2 0.228 0.166 0.168 0.177 0.157 0.188
Rd 0.075 0.048 0.073 0.053 0.046 0.055
Rg3 0.191 0.175 0.18 0.183 0.175 0.192
Rh2 . . 0.007 0.010 0.008 0.011
C-K . 0.173 0.184 0.177 0.177 0.184

Taodel HF ALY Y gF HIE 2ANSH] 98 HPLC 48 AAsiay o1 2
compound K& Add #F BT A d3do] Hon JWO2HEFolAE Rh2Z
A AA A Fth.(Fig. 19, Table 8)
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(4) B2ld a9 odFA 24 9 71 Bold A}
@ Lactobacillus kimchicus DCY517

B FEE 02 fAF e T3 AZY A%go] Holon, #39 54 24
23} AR FAHTFOE FAHC] BRI 525 h(Fig. 20)

5 actobacillus acidifarinae LMG 222007 (AJ632158)
- |— Lactobacilfus zymae LMG 221987 (AJB32157)
Lactobacillus namurensis LMG 235837 (AM259118)
r Lactobacillus spicheri LTH 57537 (AJ534844)
‘_I Lactobacillus brevis ATCC 148697 (M58810)
Lactobacillus hammesiiDSM 163817 (AJB32219)
_ | Lactobacillus parabrevis LMG 119847 (AM158249)
65 L Lactobacillus senmaizukei L 137 (AB297927)
"® — Lactobacillus parakefiriLMG 151337 (AY026750)
[l g — Lactobacillus kefiri NRIC 16937 (ABD24300)
’7[ Lactobacillus diolivorans LMG 196677 (AF264701)
L Lactobacillus parafarraginis NRIC 06777 (AB262734)
N — Lactobaciflus farraginis NRIC 0676T(AB2G2731)
72 | Lactobacillus hilgardiiDSM 201767 (M58821)
Lactobacillus malefermentans CECT 59287 (AJ575743)
10— Lactobacillus collinoides JCM 11237 (AB005893)
- ' Lactobacillus paracollinoides JCM 119697 (E16651)
I—Lacfobamﬁus DCY51 KCTC 129767 (EUG78893)
| Lactobacilfus paraplantarum DSM 106677 (AJ306297)
100 || Lactobacillus pentosus JCM 15587 (D79211)
% L | actobacillus plantarum subsp. plantarumNCDOQ 17527 (X52653)

0,02

Fig. 20. Neighbor—joining tree based on 16S rRNA gene sequences, showing the
phylogenetic relationships between strain DCY51" and related species.

Bootstrap values of >70% (percentages of 1,000 replications) are shown at branch points.
Filled circles indicate that the corresponding nodes were also recovered in the tree
generated with the maximum-parsimony algorithm. The bar represents 0.01 substitutions
per nucleotide position
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Table 9. Differential characteristics between strains DCY51" and closely related type
strains.Strains: 1, Lactobacillus kimchicus DCY51T;2,L. colinoides DSM 20515"; 3, L.
paracollinoides JCM 11969 and 4, L. similis JCM 2765"

Data were obtained during this study under identical growth conditions, except where
indicated otherwise. +, Positive reaction; -, negative reaction; w, weak positive reaction;
R&C, round and convex; R&IR, round and irregular; D, Disc shape; W, white; C-B, cream
to buff; A, anaerobic; FA, facultative anaerobic; NA, not available.

Characteristic 1 2 3 4
Colony Morphology (MRS) R, C RIR, R,C D
Cell Size (um)
Long 1.0-2.0 4.0+ NA 2 - D%
Wide 0.3-0.8 0.7% 05 =
Colony color (MRS) W C-B W W
Oxygen requirement FA A FA FA
Optimum growth temperature (°C) 37 30 26 37
Growth at (MRS)
10-14°C - - + -
42°C + - - +
Lactic acid isofer D D(L) D(L) D(L)
Fermentation (API 50CHL)
5-Ketogluconate - + -
Arbutin + _ _
D-Cellobiose - - -
D-Fructose + + - -
D-Galactose + - - +
D-Mannose + - - -
D-Melibiose - - -
Gluconate + w - w
Glycerol - - - +
Maltose + + - -
Mannitol + _ - _
N-Acetylglucosamine + - - w
Ribose + W + +
B-Methyl-D-xyloside - - - +
G+C content % 39.7 47.2 448 485
cane
Source of Isolaiton* kimchi .apple brewery* molasses
juice* .

*Data from Suzuki et al, 2004 and Carr & Davice 1972
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@ Leuconostoc mesenteroides H117

S AF AEQ AXEZHEH B 2 5+ 16S 1DNA 97 B A3 Leuconostoc
mesenteroidesZ 53 =2 ginsenoside Rh29} compound K7F Atz o2 To] A
HASS HPLCAF#Z 1ghal ok £ AT AH8-E HI179 faF3A4 22 EE Fig2l
o} B3 o]FF=9 A EA @ 7|d Eo]AL Table 103 7t}

Leu gelidum DMS5STE" (AF175420)
Lew. gasicomilalum MLG18811T (FNE22T44)
Leu inhae HO03T (AF439560)
Leu camosum NRICAT22T (ABD22925)
Leu miyvikkimchii M2T (HO263024)
Leu. kimchifIH25T (AF173986)
Leu. palmae TMW26047 (AMS40225)
Lew Lachs KCTC35287 (ABD23985)
100 Leu. holzapfeli BFET (AMGO0EE2)
E& Lew. citreum ATCCA93707 (AF111948)
4 Lew citreurn KM2OT (DQ489T36)
Leu. psewdomesenteroides NRIC1TTTT (AB023237)

100 Leu. mesenteroides subsp. cremons ATCC192547 (ACKV01000113)
ag [ Lev. mesenferoides subsp. dextranicurn NRIC15397 (ABO23246)
E— Leu. mesenteroides subsp, mesenteroides ATCCE203T (CPO00D414)

Leu. ficulneus FS-17 (AF360736)

Leu. mesenteroides H1177

Lew, fallax NRICO2107 (ABD23239)

Waeissella paramesanteroides DMS 202887 (M23033)

Q0
-]

|

0.m

Fig. 21. Neighbour - joining phylogenetic tree based on 16S rRNA gene sequences showing
the phylogentic relationships of strain H117 and related Leuconostoc species. Boot strap
values > 70 % were based on 1000 replications as shown at branching points. Filled
circles indicate that the corresponding nodes were also recovered in the tree generated
with the maximum-parsimony algorithm. Weissella paramesenteroides DMS 20288" was
used as an out—group. Bar, 0.01 substitutions per nucleotide position.
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Table 10. Differential phenotypic characteristics of strain H117 and related strains
1, Leconostoc mesenteroides H117;2.Leconostoc mesenteroides subsp. cremoris ATCC
19254%;2. Leuconostoc pseudomesenteroides NRIC 1777%;4.Leuconostoc. inhae THO03"

(]
[#]
.

Characteristics 1

Enzyme activity (API ZYM)

Allzaline phosphatase + + w w
Esterase lipase (C3) w - + -
Valine arylamidase + + - +
a-chymotrypsin - -
a-glactosidase -
fF-galactosidase -
- glucurosidase + - - -

Nacetyl-f-glucosaminidase

Assimilation (API 50CH)
L-arabinose -
D-xylose -
D-galactose -

De-mannose -

+ o+ o+ o+

De-mannitol +

+

MNacetyl-glucosamine -
Amygdalin -
Arbutin -
Salicin -
D-cellobiose -
D-maltoze -
D-lactose -
D-melibioze -
D-raffinose -
Gentiobioze -

+ o+ o+ o+
+ o+

+ o+ o+ o+
+ o+ o+ o+

D-turanose -

I S S S S S N T S S E S S

Potazsium gluconate +

]
+
+

Potassiuvm 2-ketogluconate

Potazsium j-ketogluconate
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@ Leuconostoc lactic H108
22} Ao A o] 8&H B FFE 16S rDNA sequencingZ 3 Leuconostoc lactic® B8 = ¢
I(Fig. 22), pH, €= W& B39 AI¥Xd AF YA} 3842 Figs. 23 & 243 o
AFEJ AF HFH 274 30TCAA 7FF E=9kow, pH 6-89 W HYolA Fh Aol #
gt Ao Z YET

22| StrainH103
ﬁrL Leuconostoc Jastis &J970316
5

Lewconostoc garlicurn

Leuconostoc argentinum AF 175403

—— Leuronostor citrerrn AB 362721
00— Iouconostoe holzapielii ANIBOOAE2
T Lewronostoc mesenteroides

00— Louconastoc pseudomesenteraides AB 326205

—

Fig. 22. Phylogenetic tree based on 16S rRNA gene sequences, showing
phylogenetic relationships among strain H108 and related Leuconostoc species.
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Fig. 23. Effects of temperature on the enzymatic conversion of ginsenoside
Rbi(A)andcorrespondingeffectsonB-glucosidase activity (B).
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(A) (B)

c-K 0
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=
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=
=
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Fig. 24. Effects of pH (4.0710.0) on the conversion of ginsenoside Rbl to compound K (A)
and corresponding effects on B-glucosidase activity (B).

@ a7z ot Fells SABIR] Z3, 34 FoME v EAlshs 7154 ARCKY 29
9 Tz FAFgs. 5-27)

Fig 25. "H-NMR spectra of the compound K(400MHz, solvent: pyridine-ds).
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Fig. 26. C-NMRspectraofthecompoundK(100MHz,solvent:pyridine-ds).
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Fig. 27. DEPT spectra of the compound K (solvent: pyridine-ds).

_46_




9. BIOREACTORE ©]

BioreatorE o]-&3% FAEHS
AAikel AR zAE BYsr] Hsted i
A t}.(Fig. 28-30)
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D BRI sAL Al LES 2AT & A= TL Aad
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Fig. 30. 23d%<% 2L Bioreactor ¥ 18L Bioreactor.
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(3) 18L bioreactorg& o]&3% iz YaA 2" FA
Table 10. Bioreactor® o] &3 23 3A
No. A A T4 &
IBLARE EAASA |
14 E) ‘nnil-lﬁ
q A
|18
1 Z ) AA5E o] &3}d dﬁﬁ é
FHEEYS 5% iﬁﬁ
TEZ 54
Hj 9Fol] ©o]&38t Bioreactor &
2 Autoclave o
(121TC 15%)
SR HH|E o] &std HA & w3
bioreactordll 3| A ® 5%<% TAHE
3 q1F dorte 37 A Aol =(Rh2,
C-K)& ASANZ & A+ T57 48
z]jz
+r9 28 22 = e
4 Hj] % uj) &F A of] A
30CANA 7277+ E <t Wl
A 7oA BiEEHAZ BjgR S
5 AA=ALo]= WE3e) HPLC #4& 33to M Alol=
AR 9 AHF FQ
6 -3 2E A oGS g
. s TE YA S Uy AAEFEVE
o o] g3te] FE(LIFE 60765%)
& 3 =of shar m
g PRy 1E 34 5594 Rgl+Rbl+Rg33# & &
B AN A =AFo] = Rh2 / C-K & 39l
9 =3t AEQLEE A}E
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10. Bioreactorg ©| &% 5F w59 Alxd A% ¢4

ALE 58 dFE bioreactore ©]-83t] T4 w5 A Atxd A& FS ZAE 2H
+ Table 113 Zt}

&l Hj3s] PPD,PPTA ginsenosideE #3135l minor ginsenoside® TS & <+
A1, 1% compound K¢ Rh2 A 5E 7|£2E HF DCYS1#F9 HI7TH#FE Ad
3te] o A9E Fast A H(Table 11).

Table 11. Content of ginsenosides of 5 strains selected mg/g
T8 Con. JW 02 del H108 DCY51 H117
Rgl 2.90 2.40 1.87 2.27 1.98 1.99
Re 6.56 4.26 3.30 3.20 3.40 3.43
Rb1l 8.13 5.38 4.50 5.30 4.35 4.87
Re 7.91 5.77 4.80 5.63 4.84 5.69
Rb2 4.55 2.89 2.46 2.70 2.53 3.05
Rd 1.55 1.19 0.10 1.64 0.97 1.02
Rg3 3.81 3.71 3.50 3.58 3.23 3.60
Rh2 . 0.54 0.85 0.96 0.61 0.98
C-K ) 0.08 0.09 0.08 0.10 0.19

Zyz} 24bE- 0 2 bioreactors o83t 4 FF A 5 %H7ME & Aol Lactobacillus
kimchicus DCY51$} Leuconostoc mesenteroides H1172 Ztz} 2% A Este] 37TCol|A 393t
Hj¥at 5. 18L Bioreactorell 13L 5% 34tAE ¥ olf& A4S AL Alxd RS2 <13ty
AFo] ol A, o|= Q& <t Y= FFdo] YAA & AN Y S} IUE
FAste] ARt AFAI  Lactobacillus kimchicus DCY519] 7% Rh2 0.61mg/g, C-K
0.10mg/g e WA 3Y 1, Leuconostoc mesenteroides H117¢ 7% Rh2 0.98mg/g, C-K
0.19mg/g< 27t Aitst Rt (Table 12).

Table 12. The content of ginsenosides after fermentation using bioreactor mg/g
T Rgl Re Rb1 Rc Rb?2 Rd Rg3 RhZ C-K
con 290 6.56 8.13 3.88 7.91 4,55 3.81 - -

DCY 51-1 1.98 340 435 484 253 097 323 061 0.10
DCY 51-0I  1.88 3.60 6.00 5.76 3.06 1.04 3.60 0.57 0.08
H117-1 1.99 343 487 569 3.05 1.02 3.60 098 0.19
H117-10 1.66 3.26 586 7.11 331 091 3.80 0.69 0.15

5% red ginseng extract was used as control, the strain DCY51 and strain H117 were
inoculated as 5 %, respectively.
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11. BioreactorZ ©]£3 37 ginsenoside(Rh2, C-K) i ZFA44 7]& 2
A EF N

TadHd &8

v A2 EUE DCYSL, HI17 ¥ #F87F9 #8488 3 49 438 31 &L &
MEZdd nv)ded DCYS1el Rh2¥E 06lmg/g¥ 057mg/g® yski, C-KE 0.10mg/gst
0.08mg/g= A% om, H1179 Rh2E 098mg/g# 0.69mg/g= W$k1, C-K= 0.19mg/g<t
0.15mg/g® &4 5o} st

o B2 Rh29} C-KE 471989 w9 AT ZFS 10%9 mlddF 7892 58 Bgtoy 79
3 daEs Yo gyt

2A¥A3 FE&7FF DCY519E H1179) &4 ZARE
HEFH R F&TF HIITS AH3A T4 559 5% A5 #& 2% WA 10%E HF
stsd of MYdTE 39 UlA 109 wige A3 B AFPoA duxsE Rh2et C-K¥
o] F&3tA &A Uttt (Table 13) .

B, HIl7ol Aides & e

Table 13. Content of ginsenosides of red ginseng extract treated with enzyme

mg/g

T con 1 2 3 4 5 6 7 8
Rgl 2.96 2.79 2.14 2.93 3.09 3.47 2.79 3.44 2.43
Re 3.31 2.16 1.2 2.35 1.63 1.62 2.33 1.95 1.79
Rf 0.84 1.04 0.19 0.25 0.81 0.13 0.15 1.09 0.001
Rbl 6.24 2.70 0.09 0.06 0.24 0.23 - 0.48 0.24
Rb2 3.92 2.27 0.12 0.11 0.65 0.11 0.01 1.34 0.03
Rd 2.51 6.23 0.46 2.13 3.11 1.1 1.9 5.85 2.84
F2 0.26 1.77 0.73 5.34 4.1 341 6.04 4.25 8.61
Rg3 0.84 1.32 0.13 1.75 0.66 094 1.99 1.1 0.84
C-K - 0.47 0.28 0.19 0.37 0.69 0.06 1.44 1.08

Rh2 - - - - - - - - -

CON : 4559 20%

A2l 3 1 : PECTINEX 5%

A g 2 : PECTINEX 10%

A2+ 3 : PECTINEX 5% : VISCOZYME 5%

A& T 4 : CYTOLASE PCL5 5%

A# T 5 : CYTOLASE PCL5 5% : VISCOZYME 5%

2187 6 : CYTOLASE PCL5 5% : VISCOZYME 5%

A8 7 7 : CYTOLASE PCL5 5% : SUMILACT 0.5%

Ag T 8 : CYTOLASE PCL5 5% : VISCOZYME 5% : SUMILACT 0.5%
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B d3goE Bth & 39 ginsenoside(Rh2, C-K)E A2} 47}A] 9] B4 E o] &3l 2
At Aot
Hj &2 18L Bioreactordll 10Le] 455 q 20%E AH83A 1 2% 37CoA 12417t vl st
A4 A3 CYTOLASE PCL5 5% SUMILACT 05%& T&sted ¥ A=+ 744 C-K
7F 1.44mg o 2 & AHETHT B Fo] AAHHE ALRE Yoy Rh2e BE &4 A
olX AZE A LktH(Table 13).
F&dFo 93 3H ALEY ginsenoside(Rh2, C-K)o %<& =4 Yo A 37 8 a429
FE&TTE AT st Adesrt. vl g2 18L Bioreactorel] 10Le] T45%F < 20%E A=
2 AME39®, CYTOLASE PCL5 5%, SUMILACT 05%¢  H117(Leuconostoc
mesenteroides) 2%% Zv7y &3 T

BT AERHA 2A2E7F 50 ~55TCRlH, 49 FETFY 25 5 J7TCAA 24X
wjksldty. 1 23 CYTOLASE PCL5% 5%, SUMILACT 05%<F #F HI117 2%& &§s}
o HF3sta] wjdd A3 Rh2e 029mg/g2 E&T3 o7t gllern C-K+ 298mg/g®
iz B3 B2 FY C-KE €& T YA (Table 14).

Table 14. Content of ginsenosides of red ginseng extract treated with strain and enzyme

mg/g

i

T Rgl Re Rbl Rc RbZ2 Rd Rg3 Rf F2 RhZz C-K
con 296 331 624 38 392 251 084 084 02 032 -
4E 028 084 126 025 034 45 031 045 526 029 298

CON : &4t 559 20%
wE : CYTOLASE PCL5 5%, SUMILACT 0.5%, H117 2%

Table 15. Contents of ginsenosides of red ginseng extract treated with different
enzymes

mg/g

T& Rgl Re Rbl Rc Rb2 Rd Rg3 Rf F2 RhZ C-K
con(A) 296 331 624 383 392 251 084 084 026 032 -

TEB) 028 084 126 025 034 45 031 045 526 029 298
$E(E) 142 192 349 127 239 329 066 050 125 029 1.09

4EF 302 18 25 040 170 507 098 105 348 016 032

CON) : &4t 55 20%

W (B) : CYTOLASE PCL5 5%, SUMILACT 0.5%, H117 2%
WE(E) : CYTOLASE PCL5 5%, SUMILACT 0.5%, H117 2% : &4t+&
A (F) @ CYTOLASE PCL5 5%, SUMILACT 0.5%, H117 2% : %
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Table 149] AFoA F-80F9 45 A2sl9S 49 C-KE 298mg/g= A vt 18y
Rbl 1.26 mg/g, Rgl 0.28mg/g, Rg3 0.31mg/g= 2 A oA &F3t= A7 5AE 13
(Rb1+Rgl+Rg3) 25mg/goldE& SFA7IA XFLR A&, 4 5 20%9] AEE
g Aoz 33l FAHs9E Y. 2 23 CYTOLASE PCL5 5%, SUMILACT 0.5%, H117
2% 1 TAEF Y 20%= 7:32.2 g A TolA Rbl 3.49mg/g, Rgl 1.42mg/g, Rg3
0.66mg/g® A A NA QF3st= A7 AF A4 SFHALH, Rh2E 0.29mg/g,
C-K& 1.09mg/gZ A=A (Table 15).

94Yd EFF ginsenoside Rbl1E & T At Swe] C-KE9 A& ol 2ol
°F 30.2%2 ¥ E LS HYot.(Fig. 31)

(ppm)
Control treatment
Rb1 991 0
Ginsesnoside C-K C-K 0 299
YRS ) [ Conversion Rate

Rb1 sy C-K

302 %

Fig. 31. ©¥Y ¥ =¥ ginsenoside Rb19 C-K&¢9] A&&
Table 159] 278 EdZ SH4AE] & AT HAFTo] dig A W)
Z33817] st 2z AEA - B4 %9 20%, B : CYTOLASE PCL 5%, SUMILACT
0.5%, H117 2%, C : CYTOLASE PCL 5%, H117 2%, D : CYTOLASE PCL5 5%,
VISCOZYME 5%, H117 2%, E : CYTOLASE PCL 5%, SUMILACT 05%, H117 2% : &4t
%9 20% = 7 : 3, F: CYTOLASE PCL 5%, SUMILACT 05%, H117 2% : 34 5=
20% = 3 : )& Aadusn ol5d ud "Hog B3 stk
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Fgo] °lslo] AAE 37 ginsenosides(Rh2 2 compound K) 57 B34E 9]
SATEAETE 49 E)

T2 7lsE T8 HAMEY cytokine Bits
AREe AT 1= in vivooll A AF ] 24t ]

o M % o

o
ok,

2 e o

X o to L

2 @7 =3 WE R 23

® Material & Method
1. Sample TH]

GinsengS PBS(phosphate buffered saline)oll dilutiond}e 0.22um¢e] sterile filter unitS ©]
£3}o] filteringdF the A&t} Ginseng samples A, B, C, D, E, F7} Al&5HA o n}$
2 AF AF2-E Ginseng £ %S 4g/60kg body weight 7= o8 A&H T
A ;g_}\l- =9 20%

B : CYTOLASE PCL 5%, SUMILACT 0.5%, H117 2%

C : CYTOLASE PCL 5%, H117 2%

D : CYTOLASE PCL5 5%, VISCOZYME 5%, H117 2%

E : CYTOLASE PCL 5%, SUMILACT 0.5%, H117 2% : &4t
F : CYTOLASE PCL 5%, SUMILACT 0.5%, H117 2% : %4t

off OH‘
A
2, 12
[\V]

O

X

I}

A
_‘O
[\
(=]
X
1l
w
3

2. Bacteria strain® Cell
Bacteria strain< S. pneumoniae & =73°] 73 serotype 2% D399} serotype 4%1 TIGR4E
AL83 R T Cell& Raw 264722 37T (95% air, 5% CO2)9l A culture = AT}

453 9] male ICR mice &< Orient(Seoul, Korea)oll A T+ gow w3 AL 93
AT#d digw 4stdE Wl animal roomol A 15 §<¢ ARY. AT 5 EE AF AdLe
3 FE HIHS F53 ATHE dEdn 58 &9 f93 g8 AU

4. Ginseng® MEX=A <

Raw cell& 96-well platedl seeding ¥ Ginseng sample A8 3t} 24/4877F A8 &
mediax= W@ 1 PBS 2 3 Foj&Eth 18

3-(4,5-dimethylthiazol-2yl)-2 5-diphenyl-2H-tetrazolium bromide(MTT) A} 2FS 147t 30&
B¢ A8 ¥ media® W2l Dimethyl sulfoxide (DMSO) 150 ulE Z} welld] ¥ 3 ELISA
machine® 2 540nm o =% 3o}
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5. Ginseng©ll A8 AlXol| Bacteria &g A AIXEA gA &9l

M E E"*—@.“’JS Raw cell2 2 HH 7T o]&3t9 AA AT, 96-well plate ] cell
seeding ¥ 24/48 A7+ &<t Ginseng € A # & PBSZ d79o] =t} Mediums
antibiotics7} §l+= HOo =z vlo] & 3 S pneumoniae (D39)< MOI 1:1002. % infection
A2t} 2417 infection ¥ PBSZ &73 MTT A< 1417 308 Ao, A 3 &
media® W22 DMSO150 ulE Z} wellel ¥ 3 ELISA machine® 2 540 nm oA 73t}

6. Ginseng= * 2%t M| XEZ 9] Cytokine &4

Raw cell& 96-well plate 9l seeding & 24417t ¢ Ginseng € H g & PBSE 39
= . Media® antibiotics”} $lv HE=E wiHo] & ¥ S pneumoniae (D39)= MOI
1:1002. 2 infection AlZ1th. 2A]7F infection ¥ FFHS Aol &of. 19 TS A5 dd A&
bacteriaZ A A3F7] Y3l 6000 rpm, 4ColA 1087F cell down A ZITh Ao o] A
cytokine® oWt} Cytokine 32 BDAMS] cytokine ELISA kit& o]£3le A3}

7. Ginseng-% Fo3gt wk§-2~9] Cytokine 54

Zy 2% 210 g A9 nt$2E PBS$ Ginseng 1.5 mg/mlZ 100 pl® 4FY F<F
AT5F4 ?l‘ﬂr AFd T & S pneumoniae (D39)/TIGR4Z z}z} 9] group®l = 01]
infectionA] Z1t}. BloodE | #H 3 & 24417t 52 4ToA EF F 13000rpm 108 52 cell
down Al#A serumE AET} Serumd Acytokines A3t Cytokine &3-S BDAY
cytokine ELISA kit2 ©]&3 ZH3It)

8. Ginseng-% E2a3 nfexro Wag sho]

bd i = 10 vig] A9 ul$-2E PBSe GinsengS 100 ul B €39 FoF FFFo 3y,
AdFH —'15— % S pneumoniae (D39)/TIGR4E 7+ group®l :"°ﬂ infectionA 1t} 7+
24/48A1F & w922 SAYAA Z+ B7]E homogenizerZ 7+ ¥ Gentamycin (10 ug/ml)

blood agar platedll platingsted ¥t 2lo} colony & <13t T.

9. Ginseng= Az 3 MX9 Jdasd =4

Axo FHdasnE A7 98t bacteria ZEA A H= NOY FHE =389t NO
248 Raw cell& 96-well plate®] seeding ¥ Ginseng sampleS 48A)7F A8 gt} PBS
2 T F LPS 1 pg/ml 2 24Nt T4 At Ag F A3dS Zojdn. & M2
96-well plateol] 50 ul®] &5 A7 NOE SAHE 4 & Griess reagent 50 plE 231 540
nmZ ELISA machine® 2 %3t}

10. GinsengS 2% vl¢-29 dday A

7y 2% 3 10 #tg] H o ul$-2Z PBS$ Ginseng dose 4 mg/mlE 100u1% dFY F<t
ATEq . A9 %49 & S pneumoniae (TIGR4) 2 ZF groupS 9 infectionA] 71t}
BloodE 2 FH 3 & 2443 B¢t 4ToA BE# % 13000 rpm, 102 <t cell down AlA
serumes =Y. SerumolA NOE 4t 2 96-well plated] 50 pl®] serum¥ NOE
=A% £ QE Griess reagent 50 plE ¥ i 540 nm=E ELISA machine® & =33t}
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11. Phagocytic activity

Raw cell & 96-well plate 9l seeding & 48A1ZF &<t Ginseng ¥ LPS (1 pug/mhE 24 A|7H
2 dth. 2 & Zymosan® NBT (nitro blue tetrazolium) 0.6 mg/mlg antibiotics7} Y=
medium™ 374 100 ul/well2 1 AlZF &< A&t 18 1 Dimethyl sulfoxide (DMSO)
150 ul Z+ welll ¥ 31 ELISA machine® 2 540 nm o =743},

12. Phagocytosis assay

Raw cell & 24-well platesdl seeding ¥ Ginseng sampleS 48 A7+ g 3t} PBSE
AT ¥ medium antibiotics”t §lE Re=Z ¥lH S S, peumoniae (D39)E 2 At <
infectionA| Z1t}. 2 AIZF & medium< 10 ug penicillin/ug, 200 ug gentamycin/ug & H}4o]
3 A7+ vl kEt) vl & mediume BlElx PBSE 3 Fo] & & Triton X-100 (0.025%)Z
500 4l 2o} 1009 pipetting 3te] MEE §HAT 2 well mFF 1/5 (100 ), 1/10
(50 wD), 1/50 (10 u)E Z Z} H A THY agar platedl pour plating 3ttt 37C
incubator9ll A 18724 A3t vl 3 colonyFE At}
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@ Results
@) Ginseng® A X E=A <l

Ginseng sample A, B, C, D9 54& <137 a4 0, 0.01, 0.1, 1, 10 mg/ml <]

BFOoF 24X A7 &, MTT assayg ARt (Fig. 32). Z+2te] sample 10 mg/ml
o2 A Ad HAo] FHaA FEHULH, 1 mg/miF 10 mg/mldA A2 Zo]7}t
Aate] 1,2 4, 8 mg/ml §Fo2 24& SHaAT (Fig. 33). A, B, C AgAA 7% £

|FH2 A% =2 5A4S Eden, O T4 A% Ce 4 mg/mldME 2 T4 9
S4E A F ATk DAME v E oS UEAE FUA T mp AR R =S
LFNN & =4S U A, B, C, D9 sample 3 % E, F sample2 o} t&
Ao £L ZHAAE Hole A, B UFol ¥ E, FE Ginseng 48 AlZF A& 3 &
=S 24399 (Fig. 34). A sample?] 1 mg/mldlA SAo] g oy & sampled A=
=20 A #FEHA FUrh

Sample A

Sample B

200

cytotoxicity(%)
cytotoxicity(%)
g

Sample Sample D
200+ 2001

-
o
o
-
on
k=3
I

cytotoxicity(%)
=

cytotoxicity(%)
g

o
o

o

k=3

= JLE B =
001 01 10 (mg/mi) 0 001 01 1 10(mgml

Fig.32. Cytotoxicity of ginseng products.

After treatment of RAW cells with ginseng for 24 hr, MTT assay was performed.

Statistical analysis was done by ANOVA for comparisons between groups; *, P <0.05; **,
P < 0.01; == P < 0.001.
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Sample C Sample D

. 1504
200 .

=

=3

[=3
1

100

cytotoxicity{%)
cytotoxicity(%)

50

4 3 {ma/ml)
Fig.33. Cytotoxicity of ginseng products.

After treatment of RAW cells with ginseng extract for 24 hr, MTT assay was performed.

Statistical analysis was done by ANOVA for comparisons between groups; *, P <0.05; **, P <
0.01; =*x, P < 0.001.

Sample A Sample B
1504 150+
*
2 _ g
< 100 < 100
£ &
- s
g 3
o 504 S 50
5 5
o s
0.01 0.1 1 (mg/ml) 1 (mg/mil)
Sample E
Sample F
150 150+
9 T =
< 1004 8 T
£ 2
L ©
X =
e 2
50 2]
3 %
0- 7
0.1 1 (mgiml) 0.01 {mg/mil)

Fig.34. Cytotoxicity of ginseng products.
After treatment of RAW cells with ginseng for 48 hr, MTT assay was performed.

Statistical analysis was done by ANOVA for comparisons between groups, *, P <0.05; *x*,
P < 0.01; =%, P < 0.001.

JX%‘

O Ginseng A AEo HAAFTT ZF A AZFAH JA 2
HEH3F (D39) 29 & Raw celld viabilityE &213}7] —Hoﬂ MTT assayE A3 3l4c}.
A= 001, 0.1, BE 01, D= 01, 1 mg/ml °lA infection® control Bt} =4 o] ttolx
AEE =IYAT, FAALS AT ColA= Al &3F EFA infection® control®th =&
Ao #EAF], &=L LIt} (Fig. 35). ¥, sampled E¢t FE ul¥ § 48 A7+ &<t
Ginseng= A8 & MTT assayE A AAS 9, FE A3 A, B, EolA F94 =
A7 Yo ¥FH2E 01 mg/ml §FNA HFoE A3 AL Favl Eohxlon,
B ¢ AfE 001 mg/ml §FANAE FAHUA AE AL S7HH AT (Fig. 36).
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Sample A

Sample B

150+ 150-
g —_
9; 100 preeeem [ § 1004
5 S
g 5
S5 S 504
3 %

0= 04
Infection + + + Infection + + + +
0 0.01 0.1 T {mg/ml) 0 0 0.01 0.1 1 {mg/mil)

Sample C Sample D

1501 1501
g il 3
9 2
< 1004 £ 1004
- e
o o
= =
2 2
0 5 S5
s 5
Q o

oLk -k
Infection + + + + Infection + + + +
0 0 001 01 1 (mg/ml) 0 0 001 01 1 (mgml)

Fig. 35. Increase of cell viability by ginseng treatment after bacterial infection.
After treatment of RAW cells with ginseng for 24 hr, cells were infected with pneumococci for 2
hr. Then MTT assay was performed to check the cell viability. Statistical analysis was done by
ANOVA for comparisons between groups; *, P <0.05;, **, P < 0.01; =xx P < 0.001.

Sample A Sample B
150+ 1504 FE
*

? 9

%100- EE‘ 100-

C ©

= =

et 2

o 50 © 504

s =

(1] (4]

0 0-
Infection + + Infection +
0 0 001 01 1 (mgm 0 0 001 01 1 (mgmi
Sample E Sample F

150- 150+

3‘_9‘ e B'Te' g
< 100 1004

4 -

o =2

3 $

-

S 50 o 504

B 3

1]

Infection - + + + +
0 0 0.01 0.1 1 (mg/ml) 0 0 0.01 0.1 1 (mg/ml)

Infection

Fig.36. Increase of cell viability by ginseng treatment after bacterial infection.

After treatment of RAW cells with ginseng for 48 hr, cells were infected with pneumococci for 2
hr. Then MTT assay was performed to check the cell viability. Statistical analysis was done by
ANOVA for comparisons between groups; *, P <0.05; **x, P < 0.01; #*+x P < 0.001.
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@ Ginseng | 293 Cytokine ¥4 54

BT (D39) ZGA MFEoA EHEHE cytokine (TNFa) X& #<¢138t7] 98, in vitro
oA Raw cell o] HE TS FIAAZ ZF cell A5 Aoz Eu¥H TNFa X &, in vivo
A= dFY &< Ginseng sample A T7+5¢ %, HAFTES I ZFAIZl & TNFa
F2 & =A%} Ginseng sample A, B, C, D =5 A control # vl A], ¥ tt&
M3ty wolxl gkttt (Fig. 37). ¥4, in vivo Z2F A= #FolAde glsler, PBS group®
Hs] 2ops o, 84F 298 752 D39 & #FEAZ (A9 B)olA Ginseng sample A <}
B ¢ TNFa7} A& ZAagqon, A 44 TIGR4E 72X 7 (C)A % Ginseng
sample B7} TNFa x5 #A3 JA|sA} (Fig. 38).

Sample A Sample B
2500+ 2500
2000+ 2000-
T
_ 15004 _ 1500
£ £
21000+ 24000
500 500 %
0-—= : ol — SR
Infection - + + + Infection - + + + +
0 0.01 0.1 1 (ma/mil) 0 i 0.01 0.1 1 (mag/ml)
Sample C Sample D
2500+ 2500+
20004 20004
pes—— T
— 1500+ _ i
[= = 1500 e
D = e
o 1000+ S 10004 )
500+ 500+ : E
e — ; y ol S . |
nfecton ¢ 001 o T (mgim) Infection - * * * AP
0 0 0.01 0.1 1 (mg/ml)

Fig. 37. Inhibition of cytokine (TNFa) secretion by ginseng after pneumococcal infection in vitro.

After treatment of Raw cells with ginseng for 24 hr, cells were infected with pneumococci (D39)
for 2 hr. Then cytokine in the supernatant was detected by ELISA machine. Statistical analysis
was done by ANOVA for comparisons between groups; *, P <0.05; #x, P < 0.01; *xx, P < 0.001.

+

PS04 PBS 0 4+ o+ 4+ PBSO+I+
A

L o ion 0+ + : :
Ifecion 0+ + + 4+ + Infecton 0+ + + + + Infecton - A
Noma PBS A B C D Noma PBS A B C D Normel
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Fig. 38. Inhibition of cytokine (TNFa) secretion by ginseng after pneumococcal infection in vivo.
Mice were administered ginseng for 1 week, and infected with pneumococci; (A) 1 x 10°
CFU of D39, (B) 2 x 10° CFU of D39, (C) 25 x 10° CFU of TIGR4. 24 hr post-infection,
cytokine in the serum was detected by ELISA machine. Statistical analysis was done by
ANOVA for comparisons between groups; *, P <0.05; =%, P < 0.01; *xx, P < 0.001.

® Ginseng Fololl I3 AH g BAH F7}

Ginseng products 2T 5 A7} vl929 WHYEHS SFAAA AT 7FYE T 7o 7] A
A 8 342XZ2 F A=A F21387] 93] colonization assay = ’é:‘_/\] 39t D39 7Y
24 AN Zr Fo A H FZo M FAFF (CFUE SAH3A , H

gilev PBS group?t HlW Al A groupol A va g7t 3 .’tﬂ %U:} s =
48 A ZF Fol g5 W3t ¢S By goy B AN F oupeAT BE F Z@f’é T
AT (Fig. 39). WahA A9 2E a8t 1/5 JL o= Ho IdA I8
SAsIF oLt 48 AIZE Fo AHIF FI 24 A7 FolAE A Tl E ATt
ZaERoy tE AAAEFTNE EF PBS TREUY £ 77 #2HAY (Fig. 40).
D39¢] =7do] v&F g A Zo} ojHd, EHF4W <A TIGR4 = ﬂog N7 AL
colonization 2 ¢ 1/20 #2 ZAHAAHY. HA =2 #4& A 29 57 UF
zZhobA QIR HoAM &= He do] AFAEHA FRom FqAL grou 3ol W3tz HolA
%Skt (Fig. 41). WAL o2 TIGR4 (25 x 10° CFU)E ZEAAS W F42 gigon,
24 AlZF Zo] Ho| A t}E Ginseng productsel H|3] B<e} E7F % TTFE HY HoA=
Gisneng sample E¢ A$ @7} A& #EAHA &g} 48 A7+ A F groupdl A+ 2
ﬂ}ﬂﬂ o2 Z+zbe) groupdl A& 1 vhgle] AHA7ZF AT ZoAE A, B, FollA PBS Bt

< 7 SAHJAT E A 24 A3 28] 52 X5 B FHelA A A B,
2} =2 EdlA =& CFUZ 3 HAT (Fig42).

rlr 40\«

Nasopharynx Brain
10- 103
8- 8-
L] " v * L ] A v *
5 6{.,* mmm Aa YV * D 64 = L] Yy
% “ee o' L4 v %ot S . : 'y v *4e
o 4 D 41 7e* . A,
2 24
0 04 A
PBS A B C D PBS A B C D
Lung Blood
104 10
84 » A v * 8 —'—. L _‘ 11‘" .—:
* =m vy * 3 4 ¢
6+ = LY *e 64 ® u A v
E o 0’ E
9 oA, A 3] n v
3 4 n Ei 4 AA
2+ 2
04 0
PBS A B C D FBS A B Cc D

_61_



Fig. 39. Decrease of bacterial colonization by ginseng administration.
Ginseng products were administered orally 1.5 mg/day for 7 days. After ginseng
treatment, mice were infected with 1 x 10" CFU of D39 intranasally. Statistical analysis
was done by ANOVA for comparisons between groups; *, P <0.05; xx, P < 0.01; **x P
< 0.001.
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Fig. 40. Decrease of bacterial colonization by ginseng administration.
Ginseng products were administered orally 1.5 mg/day for 7 days. After ginseng
treatment, mice were infected with 2 x 10° CFU of D39 intranasally. Statistical analysis
was done by ANOVA for comparisons between groups; *, P <0.05; **, P < 0.01; **x P
< 0.001.
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Fig. 41. Decrease of bacterial colonization by ginseng administration.

Ginseng products were administered orally 1.5 mg/day for 7 days. After ginseng
treatment, mice were infected with 2.5 x 10° CFU of TIGR4 intranasally. (A) is 24 hr
post-infection and (B) is 48 hr post-infection. Statistical analysis was done by ANOVA
for comparisons between groups; *, P <0.05;, *x P < 0.01; *%x P < 0.001.
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Fig. 42. Decrease of bacterial colonization by ginseng administration.

Ginseng products were administered orally 4 mg/day for 7 days. After ginseng treatment,
mice were infected with 25 x 10° CFU of TIGR4 intranasally. Statistical analysis was done

by ANOVA for comparisons between groups; *, P <0.05;, *x P < 0.01; **x, P < 0.001.

Ginseng S A @3 AF9 FHdiy =

Ginseng©] g% ##A3E NO Aitel] ojug J&FS F=X ¢7] ¢93] NOE SAH I
In vivo A2l NO AJ4te| A4 Ginseng sample F7} & NO X & H9 In vitrodl A= A, B,

33tk BE A3 A9t EollA & vl g ste] NO7}

7} sample®] 7F% =& £#F2 1 mg/mldlA F24 A NOE HAAAY
(Fig. 43). In vivo A= F94 A+ 27 gldloy 74 48 A2+ & PBS group 3
H RS 2GS o, F& A U™ A A, B, E groupdl Al thd NO 7} gAFHYeH 1
% E sample F9A] 714 Z4AHAT (Fig. 44).

E sample® NO X & =
ZAadtHon,

30-
e ENEAe
20+ == I - B N %
z 5 N A N
‘ et % § \ %
1 B NANE NV
L A NIZ
- 0 [: 0.51 0.+1 : 0.;1 oJ.rw 1+ 0.0+1 0.+1 :(mg;-‘m\)
A B E
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Fig. 43. Inhibition of NO production by ginseng in vitro.

After treatment of raw cells with ginseng for 48 hr, cells were treated with LPS (1
ug/ml) overnight. Then NO production was detected by using Griess reagent to check
inflammation level. Statistical analysis was done by ANOVA for comparisons between
groups; *, P <0.05; % P < 0.01;, *=xx P < 0.001.
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Fig. 44. Inhibition of NO production by ginseng in vivo.

Mice were administered ginseng for 1 week (4 mg/ml), and then infected with
pneumococci TIGR4 (25 x 10° CFU). Then NO production was detected 24 and 48 hr
post-infection by using Griess reagent to check inflammation level. Statistical analysis
was done by ANOVA for comparisons between groups; *, P <0.05; **, P < 0.01; **x P
< 0.001.

@) Phagocytic activity

Ginseng°] HY M XS macrophageE A Z + A=A <137 A&l zymosane
712 2 o] &3 uptake 5 &S A3} phagocytic activityE =439 . Normal group™
s BokS W, A grouplA 1 mg/ml, E groupol A 0.013} 1 mg/mlollA #2914 A
=2 zymosan uptake FXE YEFA T (Fig. 45).
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Fig. 45. Increase of phagocytic activity by ginseng administration.
After treatment of Raw cells with ginseng for 24 hr, cells were treated with either LPS
or ginseng overnight. Then zymosan and NBT were added to the cell for lhour to
determine the amount of zymosan uptake. The uptake amount was detected by ELISA
machine. Statistical analysis was done by ANOVA for comparisons with Normal gorup; *,
P <0.05; *x P < 0.01; *x, P < 0.001.
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3. AED ARTA SOFt 24

(1) Phel 93 FH =7 2A}
O A4 2% : 25 30, 35, 40, 50, 60T Z7te) 25 AN AZU ARTAE 2ALS
A3} ginsenoside RAIA F2=9] A2 30TAA 74 223t At (Fig. 46)

C-K C-K
Rh2 Rh2 ==
F2 rz o - - -
Rd — - - Ad - . e - e e e
Rb1 Rbl =
S 25 30 35 40 50 60 s 4 5 G J 8 9 10 n 12 13
Q
Temperature (°C) pH

Fig. 46. ©¥59 A A% 2= 3 4= 4.

@ A4 pH : pH 47139 Z#dA ginsenoside® ZH3& 3213 A3} pH7 6¢ Wi E
Ago] woll HA #AFHW, 779 A 71 Holyha, pH7F 10 o3 o A #F A
&ttt (Fig. 30)

® OD.swat : LH-3 5 wldo] tis7] ZeHd wW(0.D600 = 1.2571.75) A& A3 &4
< B At} (Fig. 30)

@ AEAY Az - wg A 7o)l F7HETE ginsenoside RA7F Foll HA Eo]Eo] W
< 60 AztolE A9 dE-Eo] F22 AFHE Aol S AH(Fig. 47).

)
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Fig. 47 . #59 A A% 2= 3 A= 24,

() FFFA Th HH BY 24

of #FE AYZAF} FAEY XFELE FE3Y HFe 08T o FHE yehho
EE A¥LE acetone FAY S o]t 2a2AE FEF F AP
O A &= 25 30, 35 40, 50, 60T Zzte] &= ZHAA AlEd AJBHES ZAS
A3 30CoA F22e dgo] 713 #o)xkt}.(Fig. 48)
CK S ]
e &, 100 .
2 st
F2 = n
Rz3 = 60 F
5 40 - a
“ -
Rq = & - 2
= 20 F - "
Rb1 T
Pi'i' D | L L | 1
S 25 30 35 40 30 60 10 20 30 40 50 80
Temperature () Temperature (T)
Fig. 48. d5F 249 3 Y 2= R 4= 4.

@ #4 pH : pH7} 8712404 @4o] 7H4 Zat, pHT olat B 1308l E T
H ggol #e1EA 2kt (Fig. 49)
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C-K
Eh?

F2
Rgs

Fd
Fbl

S4 5 6 7 8 9 10 11 12 13
pH

Fig. 49. ¥ 8249 HF A 25 2 A5 4,

® 0D600F @ T AAF7 wWE F2olA compound KE¢ A3LS 0.D.6007k°]
0.7571.0¢ o 71 =2 A4S YeEl A (Fig. 50).

Fig. 50. w9 A% we& Axd AgdaA 4.

@ Yr-g A7 : Ginsenoside RdE ¥HS 36A7FEEZE 40 o3 F2Z2 9 Ado] ElEm,
48X ZH5-E F2+= compound K(C-K)& A3 H= AL 1 5 A Th.(Table 16) v

H 31, 9k T2A17ke] o]23 S wjd F2
o]%

60A17+ "ol tHE-E 9] ginsenoside Rd7} 3] A =
& Aol £33 compound K7} F AEAHE g9 & AAJvh Compound K& &
A ANE BAYE £E 2 A3 &S 2 Y. (Fig. 51)
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Table 16. ¥F9 compound K A3FAEA S 93 HPLC A HFEY

Reaction time(h)

Transformed ginsenosides (ug)

Rd F2 C-K
0 200 0 0
36 146 24 0
48 46 123 3
60 40 o7 53
72 5 16 115
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14. AQ HAFEAE o183 JH o+ AF viA AL

Bol AFor A A E FHALEY FIIEFYARE] AFdHL oA & A=
2AE ©]43}9] probiotic Lactic acid bacteria® vl ¥stiizt stga, 1% dAH o= ZAH
Hizlel o] BEe ZAMEHE ot AR Y AAE WS tYstn "}Eﬂ gkl 27} e
ThF3E prebiotice] JiEo] A 87 Hi o} FF AFPA HH HA wiA 2AFH 20
AlE A% e &"}3}57— 2% e FFE RASILA s
W AF S o}8T T TAE dElsl] BEdT H AR A AR A3 Tables 17-
18) HH9 2% 24 ﬁﬂZHE-J TBIE ARBIFL ©olF B3 AREd A3 T E3E AR @A
At HiR|E 2 A MRSHIRIE 1¢- w2 £AEE A4S ARSa o B Ade ‘—H A &3k
RA st AR = e R0l dom AFow AMEEER] Eshs MRS HIs) AFo® AMEE 4
RE AARE o83 AF BAHoIHAME AP 7Fset WA £ o8-8 T A& ASE Almdrk(Fig.
52-53)
w3 28-S VIR o] HA SR AT e AA6A]
A 7EAE H gol Wk Ao Alsdnt:

W8kl o)F scale up & A 1

m{m

6 different Media composition-

Ml in—2- Mledin—3- AMoedia— 4
Glucgse----—--m-m 20 gm/L- Glucose----—-—-20 gm/L Glucose-cecceaaea20 gm/L -
 east cell 10 gm/L- T ecast cell -—----—----10 gL+ Yeast cell-—caaaaa210  gm/L -+
L entilesecmecmcases® gmm/Le Lentil--coaooeeoe-5 gL L entil £ g/l
Cabbage-——--—--2 gm/T+ Cabbage-——--—-—-2 gm/ - Cabbage---------—-2 gm/L+
Raddli_'.ih.------—---—z gm/L+ MNaCl 1 gmTL«
1y | ) PR 1 gm/L+ K:HPOs - 1 gL+
K2HPOs -1 Em/L+

AMedia—S- Aedia—=6- MMedia—7-
Glucose----am-mnu- 20 gm/L- Glucose-mmaaaaaaee 15 gm/L+ ME. 5 === mmem e 55 gml-
Y east cell--—----—---10 gm/L- Y east cell----—---—10 gm/L+
MNaCi 1 gm/L- L entil 5 pm/Lo ]
All media pH 6.5 maintain by
F:HPOa--—--m=-- 1 gm/Lo Cabbage------—---- 5 gm/L+ using Sodium acetate or HCL-
Fadish 5 gm/L
Fig. 52. A AFAAE o183 A & A% vix] A
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Table 17. AAHFLANE o] &3 TEWIY =4 2 #5487
Strain M-2 M-3 M-4 M-5 M-6 M-7
DCY 51 0.680 0.538 0. 0.007 0.109 1.030 1th
L.panaxibrevis
1.268 1.197 1.003 0.552 1.402 2.019
(JW02)
H117 0.674 1.173 0.838 0.075 0.105 1.889
DCY 51 0.701 1.036 0. .007 .031 1.948 2nd
L.panaxibrevis _
1.382 1.497 1.565 602 1.504 3+
(qW02)
H117 0.797 1.478 1.338 311 1.171 2.196
DCY 51 0.719 1.482 0.368 0.004 0.389 1.957 3rd
L.panaxibrevis _
1.410 1.445 1.3834 0.624 1.460 3+
(TW02)
H117 0.815 1.401 1.179 0.315 1.623 2217

Table 18. Growth rate of isolated strains(LAB) in different natural media.

Data represent means *

standard deviation (SD) among the replicates. g/l, gram per litre

Medium Radish Cabbage Glucose Sucrose Yeast Optical density (OD) at 600nm
(g (g (gh) (g1)  extract 24 (h) 48 () 72 (h)
(gD
1 20.00 0.00 0.00 0.00 0.00 095950027 10970134 1017=0.179
2 20.00 0.00 10.00 0.00 1000 1643 =z0042 1.756=0063 1470=0.092
3 20.00 0.00 20.00 0.00 10,00 1805=0.070 15950=0.098 1967=0.133
4 20.00 0.00 0.00 20.00 10.00 16080090 1676=006%9 1462=0.057
5 20.00 0.00 20.00 0.00 5.00 1.515=0.119 1666=0050 1.314=0.183
6 30.00 0.00 20.00 0.00 10,00 175300859 1.886=0.083 1.862=0.035
7 10.00 0.00 20.00 0.00 1000 16410124 1783=0067 1772=0.093
g 5.00 0.00 20.00 0.00 10,00 1047=0.212 0.957=0.09 0.892=0.063
9 0.00 5.00 20.00 0.00 10,00 1496=0.023 14970011 1453=0.006
10 0.00 10.00 20.00 0.00 10,00 1505=0.016 1.719=0.134 1674=0.063
11 0.00 20.00 20.00 0.00 10,00 1365=0.093 15110111 1.620=0.057
12 5.00 5.00 20.00 0.00 10,00 1594=0074 1599=0082 1572=0.064
13 10.00 10.00 20.00 0.00 10,00 1.728=0.070 1.736=0.060 1.683=0.065
14 10.00 5.00 20.00 0.00 10,00 1667=0.062 16830069 1672=0.064
MRS 22820093 24590033 249 =0032
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2.2

P
1.8 -
1.6 -
;, 1.4
g 12
-
E 0.8 - m 24 hrs
é’ 0.6 - m 48 hrs
0.4 -
0.2 -
o - . . .
& & & i g > N
il & &‘i & &d' & & ¥
& & & . =
& Q@(‘ @‘F? <« N & ~ ~
e & & hd &
< ~ e
L
L. L. paraplantcru | L. panaxybrevi | L. kimchicus L. L L. L. Time
pentosus m § reuteri panaxycasei casel sakei
1.647+0.124 1.456+0.145 1.713540.155 | 1.5415+0.89 | 1.56220.146 | 1.943+0.019 | 1.71420.256 1.6375+0.98 | 24hrs
1.6745+0.095 1.602£0.098 1.75640.168 | 1.56240.041 | 1.5955+0.144 | 1.96740.051 | 1.8405+£0.099 | 1.7215+£0.125 | 48hrs

Fig. 53. Growth of other lactic acid bacteria in optimal medium
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15. &HA 713 92 &5 FFAE ¢ A= FEAE] 488 25 AF
Ly
7}. 37 ginsenosides(Rh2 ¥ compound K)7} 738 $aZT 45 AAE Az
(1) 4+ 54
2 A& &7 ginsenosides(Rh2 2 compound K)7} S48 LaZI4AFSY AAEF A=
ste A& FAow Tt
(2) AT U
b 3= 271 ¥ &8 2= ©E HH UH HE
W 93 =23 &9 A}/ EE/Trap Filter 5 17
(th &5 23 g4 A3@3¢Ax7IE 58 449 55 21 &4
(F) 2 274 g5 22/ AP 254 & 2@y AL
(vh) kA AAL @ TFFHHAL TS FAAL WA= AAL
(b FE71% A4
(Ah ARG A4 2 HAd AT
(o}) Fdd &3 AF FRAAA
3 AT+ A
oh F& =71 g4
2 AYoAe 4 5 21 wE 34 FEEY AXIAS vlasto, 4 21&
gtz stk Y @FdA AHE He F=7](Fighds ol &3t 4 FEE9 &)
o 225 . FRH LR HYHFAA FEae Svle EH FAH(EAS)E FE&
iz &t Aok =2 Abgol &olg Heo] YA Ay T Ax #ert Zestu
TR (&) H3] FF F&o] "olXH, BEHo] &7 Wi 71¥d F&& 3o 1
H|8-9] oA Af&o] == dHo] Ut} e FA(EF L)Y AFe 7] 79 ¥ &
< #A¢rstd Eoll v FEFer WE I A= #Yrt &oldth B FE T w5
Al 3 7F 7bed ARl ThediAlRR 7] T ¥ &4 RES gld ¢ JdeoH, Ry
Aol @ASHA W] d7Zo 719 FEA AU Y v Eo] Eoj7tER Eo| H|E B]&
dzto] gHstA gstth 28y 2R YoX FAH(ERE) FEE oA ZaEANAE
of A&o| JFL MHY. YA FA FEXULE ES AME, 80~8TCE HH =24d& &
HalAo
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Table 19. A4 FEE 25 2L At =4 ¥ £§& =23

eE QL 427t 6213t N 10417
60~65T 50% 54% 60% 60%
70~75T 54% 60% 63% 63%
80~85T 57% 62% 65% 65%
90~95C 60% 63% 65% 65%

A &y

ol

A FHo 9o A3}, AARTY, Trap filter 5 FAet & =
AzzA AL B A7 A FE£3FqA e AIEsta e ¢
H}E o]l &3l AFAE AAEAY. AMgslE 2HE 1x WHAY 2HE
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(71 R A FEGAAL FEE A4, A4S AA
BEEAEFA FEIFHS 2AY] A AETAQHY @™ Wb 34
Fol U@ FARFAY BHL @ A} APLZ 52 A8 AFo] FA GATHE D).

Table 20. L2 T4 TF A TAHIFAIE

Al 3 7|14 A3} *+4
DDT(ppm) 0.1 and less Not detected Pass
Metalaxyl(ppm) 2.0 and less Not detected Pass
Aldrin&Dieldrin 0.1 and less Not detected Pass
BHC(ppm) 0.1 and less Not detected Pass
Endrin(ppm) 0.1 and less Not detected Pass
Carbendazim(ppm) 2.0 and less Not detected Pass
Quintozene(ppm) 1.0 and less Not detected Pass
Difenoconazole(ppm) 0.5 and less Not detected Pass
Cypermethrin(ppm) 0.3 and less Not detected Pass
Azoxystrobin(ppm) 2.0 and less Not detected Pass
Tolyfluanid(ppm) 0.01 and less Not detected Pass
Tolclofos—methyl(ppm) 1.0 and less Not detected Pass
Iminoctadine(ppm) 0.5 and less Not detected Pass
Pyrimethanil(ppm) 1.0 and less Not detected Pass
Fenhexamid(ppm) 2.0 and less Not detected Pass
Cyazofamid(ppm) 1.0 and less Not detected Pass
Cyprodinil(ppm) 5.0 and less Not detected Pass
Kresoxim-methyl(ppm) 1.0 and less Not detected Pass
Diethofencarb(ppm) 2.0 and less Not detected Pass
Carbosulfan(ppm) 0.3 and less Not detected Pass
Trifloxystrobin(ppm) 0.2 and less Not detected Pass
Pencycuron(ppm) 0.7 and less Not detected Pass
Ethylenebis(dithocarbamate)

0.3 and less Not detected Pass
s(ppm)
Fludioxonil(ppm) 3.0 and less Not detected Pass
Cyfluthrin(ppm) 0.3 and less Not detected Pass
Chloothalonil(ppm) 0.1 and less Not detected Pass
Tefluthrin(ppm) 0.1 and less Not detected Pass
Fluquinconazole(ppm) 0.2 and less Not detected Pass
Cymoxyanil(ppm) 0.2 and less Not detected Pass
Tebupirimfos(ppm) 0.01 and less Not detected Pass
Flutolanil(ppm) 1.0 and less Not detected Pass
Thifluzamide(ppm) 2.0 and less Not detected Pass
Dimethomorth(ppm) 0.2 and less Not detected Pass
Cadusafos(ppm) 0.1 and less Not detected Pass
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Lo
ol
b

NETAQID ARB GHA STHOZRE Z5a0] 538 TaSAEE
FHARE 2487 A 459 FPb), H2(As), FFERC), FLH) BF
2AS4T 2 A% 9 H4 FEEL TREAEFAANE AEA oot
9% e skeh(Table 21).

Table 21. HEZAEZFAY T35 JEEA

o

ubi)
e o
ed

13 35 A&7+ Ale A 3}
%(Pb) 1.0 mg/kg ©]s}k 1=
H] A (As) 1.0 mg/kg ©]3} e
ZF=H(Cd) 1.0 mg/kg °]3d}t el
F2(Hg) 1.0 mg/kg ©|3} 1=

g 98A 28 24 Al g3 Ty diAEe ZA
TEAE HEFHF AT & 7 A Y 1 mlE
HES AT AL EW 5 +1°C incubatoroll Al 24417+
At = JFFE A

2
ZHA & ktH(Table 22).

Table 22. T2 3455 vld= A4}

A 5 A= Al A 3t 77
At w7dolofof gt} 4 A9
Al 3000 cfu/ml ©]3} 0/ml 2 &}

(i) #E71% 27
FAAFES RN Fol A7 4 223 o] el R FEAE T Wy
T gEe] WA B ssAel gtk 2 AedA nust: zase] 3R A
e gAsy] Ad AEFD L ALISAE FHANA FARE PHOE FEH 44
B HEANEE ARG on ofaUSae ol gt AEF A Hu) BARY F
7132 2AH(Table 23-24)
@ A&8E P
O Az B62TCT/AHNFE 60:5%E NE2T=2 3t 30+2T, 40+2TC, 45+27C/
B 0 TN AL 24 £ e ARIAY PIENY AT
2E +5C o4 (2 e A2 YuFE we)oz dh
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@ ANE717: 671E ol S fAFom T}
@ SAHA7] : A AEE £t A 7HF 9 4-67) A o)tz Fir}
@ NEIF - 4 NFEYE 2 2EY 33 oA AAEY 1 HFXS AHEET
O 7t&Ad 23
Table 23. 24 &EEAF(-71&7] ; k)Y AAk
Ha 4 C InC by&E H m:J1 27| MM O gtH Al k
—%E Pél ysda ] e Ao o=
0 4.4 1.481605
1| 44 1.481605
25T 1.48542931 -0.005583 y = -0.005583 t + 1.4854293 0.005583
4| 435 | 1.470176
6| 425 | 1.446919
0 4.4 1.481605
1| 44 1.481605
30T 1.48551549 -0.008165 y = -0.008165 t + 1.4855155 0.008165
4| 428 | 1.453953
6| 4.2 1.435085
0 4.4 1.481605
1| 434 | 1.467874
40C 1.47957041 | -0.0122461 y = -0.012246 t + 1.4795704 0.012246
41 415 | 1.423108
6| 4.1 1.410987
Table 24. %7179 A&
. T(273+2
C k Ink (Y) UT  (X) x 1000
225)
25 | 0.00558303 |-5.18802363 298 0.003355705 3.36
30 | 0.008165031 | -4.8078947 303 0.00330033 3.30
40 | 0.012246133 | -4.40254511 313 0.003194888 3.19
AR e R g Y= 474721237 X + 10.788653
T (1/T)*1000 Ink (Y)
25 3.19 -5.18802363
30 3.30 -4.80789
40 3.36 -4.40254511

_79_




SE IS EEEEIL

« &8 Fo] AT FoI80%7F B wW7bA 9 7] 7H(tg) &
1 Co Co @ 27)%5E(%)
teg = X In ( )
ks C C 3E&E55(%)
3TN 2UE TS
N 1
Inkss =  —4747.212374 )+ 10.783653
( 273 + %5
Inkes = -5.1415896
kss = 0.0058484
1 - 44
tagoos= ) = 382 A4
0.0058484 ¢ 352
(mp) AT A L YRl A
Fags s 100gx 2% (53
Fig. 57. H &4 5599 9499 2 Tl
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(D A % AF FAAA
BEFHEFAAFE Gdo] 249 o
qEoRA 942 W] ARNE APFFo

olm], o]FH7} glojobsta AR7F
14+e] A}Ed(ginsenoside Rgl# Rbl, Rg39]

%24 ~ 34 mg/g)o] FHE] ojof BT TH GARFFE SAoldof an, AFEE
3000cfu/ml o] dfolojol T}, BEFAEZ AT FEHA NPe BAF A BT w
ol 23S 948 4 AU HTable 25 ).
Table 25 . HEEAEZ Ao 7| ZFAABEA
NY g N#rE Naan 27
s SHS AGH G AAN FaAe 424 AFATS
ol5] - o127} g0l 2 oln - o7t gle
12 1 °
Rel R; R3S 2 N my/)® 80%01 % 44 ma/a Ha
WHEE e o 43
A4 3000 cfu/ml ©}3} 0/ml A gl

. 39 ginsenosides(Rh2 ¥ compound K)7} 7¥

LEFAFSED NAF Ax

(1) |+ 534

B d3E= 39 ginsenosides(Rh2 2 compound K)7} 7d 23 E4A5SEY ANAE
Azde A& EHo= i)

(2) |+ IH

Oh & =71 g4 8¢ 224 B A Y HE

(W) A3 2738 89 . q43/9 4 &2 /Trap Filter 5 17

(th) 5 271 &d 137912718 5 49 55 =1 g4
) A% 270 &9 dFAR/5H2AR/EFAR Uy HE

("h) 2% =74 89 0 29/98 AYe 256 wE 2wy s
(Bh) ¢tdAd Al - IRFHHAL SEE HAL UAE AA

(Ah FrE71s 43

(ob) HZ a9 A4 F YA AL

() FA Fg AF EFZAAL
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3) 4+ 23
b & =13 g4

2 AFgAes 49 F& 20 b2 34 FE2Y AxITAHE vustd, HF 210&
gHstnA A 4y @A AME HE FE27](Fig)E ol &3l T4 FE2EY &9
2EE 1A TAHRE A GHAA H &I Sl B FH(LEZE)S FELUE
g3t Ut EE Algo] Lo|g Ho| YA AFHyY T FE B/ FLI}n FF
(&=2g)ol H3] & F&o] BojXH, FEHo] £7] Wi 719 F&5& A 1H|E9
AR ALgo] 8FEHE GHo] Q. WHo| FRA(EZ L)Y A$E x7] 7ol v &S 7t
st Eo HF FEFEE WS I BE B &oldth Bd F& F 54 I
7t b5 AAREe] tEEABR 27 Tl v L RES d & Jdoy, ERY EEFH|
AABHA 27 wiZol 7t FEA] AAUA Y H&o] Eoj7tER Eo H3 H|E dZo] &
AstA 53t ayy e oA FH(ERE) FEE YA LERAES] A9
FFL v YA T FE22PLE EL AL, 80~85TE FAH 2344 YA

(W) 93 =4 &9

IAFEE A7 =10 FHo| o] A, AR, Trap filter 5 AL & U F

Fo A Atg3te A3 AzzA AL B A7 A FE3FA da Agsa e ¢

3% olsh) AA Aol FFFA T LA 2
O,

A HHolw AGAF L

37 Zahe] WRO~5C, HEANEE 10°

9 AzFHH YREFEL 19

AEF HAA 209 BARE nHsof dr]d EFAEWAH o=
O ZPACRE nYPE FFo] 2:3% E HEFIF wEdog

A 2% IN: 200C OUT: 98ColA Ax3o

LHFS HMA FEE FA Al AL 2. AVIN F
Zath. 2HER 84 29 vAE As5EAd

A, A7 HAETA, 28 A AHE HA Y 98
sttt e RAWEE 8 T3] 8%olstolnz (F

& 42(15~25C) H#o] H|gRE7}

Y8 YIS £Fss 0] UE REA ofF &

0C 71&)Bdo] HHolH AF3 3tYS A= Al

o 2L N wE ofd
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= =< _| f RO ok K 1od K =
m0 30 ol b kr ic H0 gl H ]
x KO mri x '« X X * X ™
0 ) ur &
g |3 5 |8 | g ;
3l L J = 0 o
m_, = S i0J 104 o @) O
| o £ | B |w moR 8 oogl
Wl oo = <N an _ = -
= K| S MR . 2 |5 a B
(&) o)} Y © o K0 0
- & R | < = & : w6
oll ? E % N of 4| L O =z . K
o | W - o x . S .| A0 D
TN M_ B = | W = 2| i = _ww
) e > &) _ = = i 1c
a_ﬂ W U ) nOv W _.xr_m o K - ol ._va_ __M.JE * i)
O i 3 s | = oy RH|RE| s
_ I § — _ I
5RO s = 3 | £ 8 = o w |z s | W
S = = s | R H R Emo o s = =
Bl &K |~ | ™ W ® e o XK oK H |
g | WD) 0 L o & | S| M|z | i
mow | ¥ x| g oD dolas| R [ " g | W g R
0S| ws | mw A A = al | % I
- = L =
ook | 0D E o a [P oy m |2 S o Wyl 3
S 5| ™ z 100 o 1o o z o S P
of W | W 5 | 3 o) 10J Ho ~ o) =~ o) |~ 00 Hi0
| o o | K K K PURNS) 10f ] oo | R0 | & A0~
W | KD KF o | | 5 B | an _m_ o B T =
N = - — ol - = “ K| === =
ok
B 5 Al £} Ki %] 104 1§ i K gl | KO < ]
X R R
w W s 0 2 gl il o S T =TI R 1

oM

ki3

ol kA 34F0] o

3
AEo] HA EUAtHTable 26).

H7] flsiM AEE8(2014)9 Al

FA}S

o,
=

el FFAFA

a3

3

d

o
=

Ho
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Table 26. LR ZHFFETY FUHTFAIE

Al a e 7= 4 A3} +4
DDT(ppm) 0.1 and less Not detected Pass
Metalaxyl(ppm) 2.0 and less Not detected Pass
Aldrin&Dieldrin 0.1 and less Not detected Pass
BHC(ppm) 0.1 and less Not detected Pass
Endrin(ppm) 0.1 and less Not detected Pass
Carbendazim(ppm) 2.0 and less Not detected Pass
Quintozene(ppm) 1.0 and less Not detected Pass
Difenoconazole(ppm) 0.5 and less Not detected Pass
Cypermethrin(ppm) 0.3 and less Not detected Pass
Azoxystrobin(ppm) 2.0 and less Not detected Pass
Tolyfluanid(ppm) 0.01 and less Not detected Pass
Tolclofos-methyl(ppm) 1.0 and less Not detected Pass
Iminoctadine(ppm) 0.5 and less Not detected Pass
Pyrimethanil(ppm) 1.0 and less Not detected Pass
Fenhexamid(ppm) 2.0 and less Not detected Pass
Cyazofamid(ppm) 1.0 and less Not detected Pass
Cyprodinil(ppm) 5.0 and less Not detected Pass
Kresoxim-methyl(ppm) 1.0 and less Not detected Pass
Diethofencarb(ppm) 2.0 and less Not detected Pass
Carbosulfan(ppm) 0.3 and less Not detected Pass
Trifloxystrobin(ppm) 0.2 and less Not detected Pass
Pencycuron(ppm) 0.7 and less Not detected Pass
Ethylenebis(dithocarbamate)

0.3 and less Not detected Pass
s(ppm)
Fludioxonil(ppm) 3.0 and less Not detected Pass
Cyfluthrin(ppm) 0.3 and less Not detected Pass
Chloothalonil(ppm) 0.1 and less Not detected Pass
Tefluthrin(ppm) 0.1 and less Not detected Pass
Fluquinconazole(ppm) 0.2 and less Not detected Pass
Cymoxyanil(ppm) 0.2 and less Not detected Pass
Tebupirimfos(ppm) 0.01 and less Not detected Pass
Flutolanil(ppm) 1.0 and less Not detected Pass
Thifluzamide(ppm) 2.0 and less Not detected Pass
Dimethomorth(ppm) 0.2 and less Not detected Pass
Cadusafos(ppm) 0.1 and less Not detected Pass
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AETAQ014)9 AP T FHOZFE FEY 5T TRAZATFELY
K<

FES THATE 2] A4 439 FPD), HA&(As), FHEFCD, FE(Hg)Y
AFHS BASRAY 1 A3 9 4H FISS BAFAEFRBANE NER o)y
Sg2e HAEo] HA &UTHTable 27).

Table 27. A EH5ZELY IS5 YR EA

Ald & A&87|E Ald 4z

2% (Pb) 1.0 mg/kg ©] 3} E7E
H] A (As) 1.0 mg/kg °]3} 4=
FH=E(CA) 1.0 mg/kg ©]3} 4=
F2(Hg) 1.0 mg/kg ©]3} Ed=

mlE HITT dFdT AZZEFWMAGRA 5D FH

;i ‘ﬂr(Table 28).

Table 28. ¥Ea 345 UAE AA

NE B SRS SREE! 24
o A &4olojof gt 27 b
A 100 cfu/ml o] 3} 0/ml Zaly
(A1) 7% 84
FAAFE BB Fol A% A 2D Lol sA FHY IR FFol W
B HgEel ¥R @ 5ol Utk adM el nuste zAse] 7nw
e Fstr] e 4FFH 2 AYNSAE FANA FARE PHoE FEND
AP HEAEE ANFG R b S o) gt 45T A% AT 4L
71%& AU TH(Table 29-30)
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@ H&aP
O ARz B2C/UdsE 60:55%F HETE st 30+27T, 40:2T, 45+2T/ %
5= 7585% TAA Ha 270 2= oS HHIAY AV|EENT A2
= +15T o (& wE HH3 Fdsr L))oz I
@ A7 6 o) FE dFer I
@ SA3A7 L H4 AP Feete AT 7149 4-670 AF oo w g
@ AE3T 4 NFYE d2 ZET 33 oY XSty O HAAE ARS-dH
P7rE4d A3
Table 29. £22&=4F(-71<7] ; kY AL
wat C InC by&E ™ m:J| 27| &9 Eres) Al k
ow B ysdad 1=z S S oSS
0 7.2 | 1.974081
1 7.2 | 1.974081
25C 1.97672218 | -0.0047929 = -0.004793 't + 19767222 | 0.004793
4 7.1 | 1.960095
6 7 1.945910
0 7.2 | 1.974081
1 7.2 | 1.974081
30T 1.98016431 | -0.0093223 = -0.009322 't + 19801643 | 0.009322
4 | 7.05 | 1.953028
6 6.8 | 1.916923
0 7.2 | 1.974081
1 | 7.12 | 1.962908
40C 1.97570128 | -0.0147113 = -0.014711 t + 19757013 | 0.014711
4 6.8 | 1.916923
6 6.6 | 1.887070
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Table 30. %5713t A=

C K Ink (Y) T3+ RBLE) T (X) x 1000
% | 0004792886 | -5.34062258 298 0.003355705 336
30 | 0.009322269 | -4.67534929 303 0.00330033 3.30
40 | 0014711284 | -4.21914044 313 0003194883 319
®AANHA Y= -662472451 X + 17.008179
o (1/T)*1000 Ink (Y)
% 319 ~5.34062258
30 3.30 467535
40 3.36 ~4.21914044
AEFFO) BATFEFI0%7 D WA A0S ot WBHozRE Fath
1 Co Co @ 27]F5(%)
ten = X In ( )
kos C C 3 &E5=(%)
*42(25T)A A9 2AEENS
1
Inkss = 6624724513  x  ( ) +  17.008179
273 + %5
Inkys = ~5.2224398
ks = 0.0053942
1 - 72
tagrooee= ) = 414 A4
00053942 ¢ 5.76
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(oh) AW AR 2 A AL

LR FATELE 30gx 21 (23

Fig. 50. $EF 45522 4we 2 Q.

3ode] Aol ERAFORA olu], olHIt glojerst UH
ZIsHFLEA IS B fAE AT AHEd(ginsenoside Rgl¥ Rbl,
Rg3¢9 (24 ~ 34 mg/g)°l H=o] Jojof st Eg thFd S F4olofof st &
AENEESEDT AAEY 7E7E AEE B4 29 BF 9E5ss 23 48 5 9
A} (Table 31).

Table 31. YEZHNEZED AF9 7|FFEAFEA

AE = NEEEs @A g
/\5]}(\:], I’_‘Pr—g] ”‘—'I“E—’hl} OJ:U]% 7}-2] Z_:_]-}_\l-]_g] %%ﬂ]%gi o] ’D] . Z:]?;)}

o ol - o]H7} glofok 3 oAt YUS
Rgl3 Rbl, Rg39  _ _
3 FEA 6 me/g)e] 80%°17d 7.2 mg/g e}
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e

ginsenosides(Rh2 % compound K)7} 728 233485 AAEFS

Aoz 3o},

(2) A+d =
ohH 2$52% XEYH 44
e = ) of T2 HAES st o}, &ubo] 3 Uyt Ao} oot
AFste=d o | Ak A ASA AFsm Aol oJ-belrt AR gl Al
s
94 5 9 Hl) &) (%)
HEEAEE 0.360

(Rgl1¥ Rbl, Rg39 & 4 mg/g)

AA 5 84.0575
Ep 0.065
Ao 11

o g7t 3

TIANIEF 0.02
H] E}EIB2 0.0005
Ab 0.1

ERk 0.03
Y=g dtolu] = 0.007
HEHRIC 0.03
2HE 12

HEANDE 0.006
A erg 0.02
A g 0.004
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daAdE 2 1989 olE 5& Adg * A A, LA
A 24889 ¥ ujgo 2A Hso) ZHA, AZEAA &l
s - 1.3 YEE F27)d Y B ¢A HE FYFT F(xF2Z7)
TOF |75780T Y LR 87 2ETT (48 WE 23 *Z= A7
o = 13298 9dEs} 1EDA JHAHEHE o] &3ty A3} (#5-9A
5 = 1.52% 4L 724%=31}.(8007850mmHg) #3537
S 1.5&3 ZTAEAE 80790TCAA 1N A A}
134559 L 44 Brix7hA] @& F 84 %2 2378 54
EI .4 ax
3l WFE AT,
o 1257 989 A 2% 957100CA A 1Az EF 3ok,
= = 1.9 78 AL 94 Brix 7}¥ & 23t} (60765Brix) * 557
g Lt go 2 9855 &g AN EF ) *E e
o 3 1L7lEE A HEHE Algso EAE o743 2 B o 7}
A 1UHTE A3t &S 4o, «UHT
= A 1.€4 &71(PET, #2¥)el s FH3. * AR &, AAFEA 7]
xr 3 12438 HEZNLTE I FAd A £FIT
— 1LAEF A T3t A7MEAAAE AAF
" (A=Y, TAAEG] PYRTE, ATFE, D)
= 3} LAZFE A G AL &3 A Eo 33l &3)3c)

Fig. 60. 228458 AZxETA
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At E FHASEAETS BV Fol @3 A4 oz gl oM WEEe]
% - Astell F71R A9 AdHAFE FUst

) I AT FETY FAAES ARt
2o dAdsReH FAAZTE HF

2
3l o
FE7 o] UNLolAT VAR AFAH b4
£%7)

T A2 0 27) 4 4704 672
ot LI L 24 27
AR % A% 4 4

(th AZes 44 % O A

LEFHEE 100mlx 108

Fig. 61. WEE 4R AFEd 2L T4,

() FH & AFE FZAA
LBESASEAFTL Aol 2N AFAFLEA o)n], o]FH7 §lojokstn dnk
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AlY &5 Ag71E Ald 43 #*#4
s nF A% FuE A4 A 249 AgAges o
of oWl . oA golok & 7 - 0|7t US

FH4E %4 <) ) 45

12 B 4 =4 A%
M 100 cfu/ml ©}&} 0/ml A

v 0.3¢] 3Hmg/kg) BEHE gk

2}, 37 ginsenosides(Rh2 2 compound K)7} 78 HEZAAE A AE A=Z

I

. AAse

1) e 59 44
AL vgE o T2 AES st oy, 579 ¥ &us
2 QS tdeE v Hol g adsted $4F ARl SAH Jx
7ol gle Fdi7l e FeAAFE AAsAT
O 95 4 A&¢F
T e 4 = 51 (%)
At ?glﬁr%R%;f §g3-°4 % 4 mg/g) »
res LR 46.28
a4 134
e °
o F#H A" 3
e 3
A|EFHIE 2
L-ol27]d 0.5
FHgUFEELE 05
adas 0.5
EE 05
H EFRIB1 G4t 0.2
H]E}YIB2 0.12
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L ZdAe] AEH 2 ZA7A - 717+ A28 242714,
2. NANN T AAAE, ER7], AL FF7), WEdP7, 227 5 |7 &Y

L 371845, AFTA, AFH7tesdd 448 488 +H|+42HAAEH

- ot A #Ql
P2y
° 2. 988 T H|go| IA ARAHLE o] 85 FFIH * A &
1. 1z &3 @ AAS, dgd, 2YAEE &8z ¥ ugk &
AA 7Y AT EN A EFFFL
A FS (2. 22k &3 ¢ 1x &3 BA o|AstEEET JdEnidd 2| xxA B2
A TE B3 0Tolds FX3HA 2A5¢ &8A12 F 7t
3] F=g =AY
* 7 2} A &

—
o,
oft
)

.. . G ARE EFH NN EFFH(ZE 60To], 417 .
z 3 o0 i _ _ L
(£ ¥ 80mesh AE THANA YAE EA3A 3t Fth)

1. dFAL Z 2ol T

o

% 903t 1,00071,800rpm .2 T3

L Ae H4F718 33l €47 8 4I@. (HNE&E : 500mg+15)

AZA N & A
24 2 48 |(BF4=32%: 10~157T, fill tank2%: 50~55C Injection wedge & ~adRe A4

] 7]
T: 30~40CY AR =4)
a = 1. @8 12 AF § F(12A7) ARAZ SAA 24748417 ST
Az (AZRAPXE 1 30T£2, F% : 30%°]3h)
2R3 AAAELS Ads),
(FF Y, ZGEF AAEH F)
PTPE# |1. Add HA&s& ITHIGHZ PTPEA I *PTPE47]

z % 1. PTP3 fHe—-Aol2>IE 02 EF3T

A A L 273754 FTA SAAFA €34 A7HEZAAE AAEH.
h FAAREARY, TAAEE, A2 L, AT, TilE)

Fo 2w |1l AHEAAA] AFF AF) Bohe] Foh mx w@ Bel@h
Fig. 62. #EZANEAZE Az FH
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2 #5718 474
BEFAWEAES BB/ S L3 A 32 Y] A FA
0] itk aeA Aedd nase =

4EFA W AN AE THAA FAsE
ERE %

oW opf Y24 S o] gdly A& A3 Ao 30
35

FEAE
Astel 3

3o

Fi
2 o

o N o
ol T o

‘

B

b H&2E 9
O AFzxA  252C/AHFE 60:5%F x5 5o 30:2TC, 40£2TC, 45+2T/
HUEE T5:5% FoA Ak 20 L5 oS HASAY FIREANY AFLE
+15C o] % (£Eo] ME AAY FheE me)oE Bt
@ NF77% ;6744 o14E Aoz ¥

® 2447 Ax ARe TR ARF 1A 467) A7 oo w,
D NFRF 7 NPRE 9w e 35 o4 ANG 1 FEAS AL}

Table 34. £24& 537 (-7127] ; K9 ALt

sl B c InC byZE & m:J| =71 Ao HHA k
o 2 yada . S AdS S S
0] 1 -
1) 1 |- t
25T 1 0.00732761 | -0.0073276 | y = -0.007328 0.0073276 | 0.007328
4 - +
6| 095 | -0.051293
0] 1 -
1] 1 - t
30C 0.00684127 | -0.0099494 | y = -0.009949 0.0068413 | 0.009949
41 098 | - 0.020203 +
6| 094 | - 0.061875
0] 1 -
1] 098 | - 0.020203 | -0.0025193 t
40C -0.0180789 | y = -0.018079 -0.0025194 | 0.018079
41092 | - 0.083382 6 +
6| 09 |- 0105361
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Table 35. 57179 4%

T k Ink (Y) TET3H+RFALE) /T X) x 1000
20 | 0.007327613 | -4.9161054 298 0.003355705 3.36
30 | 0.009949382 | -4.61024481 303 0.00330033 3.30
40 | 0.018078855 | -4.01301226 313 0.003194888 3.19
A A A Y= -9622.00699 X + 13.947696

C (1/T)*1000 Ink (Y)

25 3.19 -4.9161054

30 3.30 -4.61024

40 3.36 -4.01301226

*ZEE O] HAEF80% 7T 2 w7bA 9] 7] (tg)2 olEe] WA Ao BRE FIr}

In (

SFL(BT)NA ] 2EE S

-5622.05699
Inkes = X (
4
Inkss = -4.9182672
ks = 0.0073118
1
tago0o= x In (
0.0073118

Co

1

213 + 25

08

Co:

%2715 %(%)

C 3 85%(%)

) +

) =
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Microbial transformation of ginsenoside Rb1 to compound

K by Lactobacillus paralimentarius
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& Springer ScioncesBusnon Modis Dordrechn 2003

Abstract  In this study, the mujor gnsenoade Rbl was
trunsformed into the more phommacologicully active minor
compound K by food grde Lactobacillius paralimentartis
LH4, which was moluted from kimchi, a traditional Korean
fermented fioad. The enzymatic resction was unalyeed by
TLC, HPLC, and NMR. Using the ccll-free enzyme of
Lactobaciliuy paralimentarius LH4 a0 optimal cond tions
for 3 °C m pH 6.0, L0 mgml™' ginsenoside Rb1 was
trunsformed into 0,52 mg ml™’ compound K within 72 b,
with a corresponding molar conversion yield of 88 %, The
cell-free enzyme hydrolyzed the wo glicose moieties
stisched 1o the C-3 position and the ouler glucoe maiety
attsched 1o the C-20 position of the ginsenosdde RbL. The
cell-free encyme hydrolyeed the gnsenoside Rbl abmg the
following pathway: gmenoside Rbl — gypenoside XV
end ginsenoside Rd -+ gpimenoside F2 - compound K.
Our results indicate (hat Laceobacillus parmalimentarias
LH4 has the potential to be spphied for the prepomtion of
compound K in the food indasry.

Keyvwords  Transformation - Compound K -
Ginsenosade Bbl - Lactobecille paralimentarios

It rovchuse o

Ginseng, the rool of Panax ginseng C. A. Meyer, belongs
to the family Amlisceae, It hus been used in Asi as o
medicine 10 real various disesses for sevenl thowsand
years, Ginsenosides, the principal components of pinseng,
ar a class of imerpenoid saponins exhibiting diverse
phormacological activities such oy oot -inflammatory
(Wu et ol 1992), anti-mmer (Mochizuki e al, 1995), anti-
fatigue (Lee et al, 2005), anti-diabetic (Ni ot al. 2000). and
anti<ancer activites (Chae of al, 2000), Currently, mire
than 180 ginsenosides huve been discoversd and identified
in ginseng { Christensen 2008). The protopans xadiol (FPD -
lype gmsenosides wre further clasafied mlo subgroups
based om the posithon and mumber of sugar modelies
uitnched o the aglveon wl positions C-3 and C-200(Fig 11
Phammaceutically active ginsenosides exist av deglyomsy-
lated forms at low concentrations or are absenl in gimeng
(Towab et gl XN03). These deglyeosylmed ginsenosides,
including prsencsides Rgd, Rh2 and compound K, can be
produced by the hydmlysis of sugar moicties from the
major ginenosdes Rhl, Rb2, Re, and Rd, scoounting for
move than 5 % of the otal ginsenosides (Noh et al. 2009,

Several mathods for the trans formation of the magor gin-
senowides 1o the minor gineenosdes, ndiading acid hydmo-
Lywis (Tuwab et al. 2003), physical (Akuo et ol 1988), alkali
cleavage (Kim et al. 2000, and bickogical processes (Quan
etal. 2000, 201 1) lave been previously attempied, However,
mast of the phydal and chemical methods such e mild sad
hydrolysis, chemical symthesis, snd alknline clesvage ame
acompanied by inevitable and undesirable side rexctions
(Kewm et al, 20000, These problems of physcal and chemical
reactions could be svolded by using micmblal or ene ymatic
conversion methods, as these methods use milder resction
conditions and are envimnmentally compatibie,

€] Springer
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Use of Lactobacillns rocake DODS for Blcomvershon of the Major
Gimenmides Kbl and He inte the Pharmacologically Active

Giimseninddes O -k and Rgl
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Amelioration of insulin resistance by Rk, + Rg, complex
under endoplasmic reficulum stress conditions
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