AE Uas Jlsd 29 Mys 3 J|lsd el

A @, 943, g7, 434, 43, Az9q”
EEELERETDLERC UL

7]

2 ¢

B dFME 2ol eg2g Agete 8 PAES A 822 A S ted P4 E A
48 ol g3ld gAY A dFE YASle AgA ) A2 42 TY ZFLo] dild AFSFErnt |
Foll ALE Fa AARE M AEd WZA, 2F 9 platycodin #l G, S279] ALZd wlFA,
AT F59 olAEZE uiFA Foldd ALE FFEi= bifidobacteria, lactobacilli, leuconostocs, yeasts,
aspergilli SojAth. FAF Foll= Bifidobacterium sp. Int-579] F@Fo] ¢ 4§ FFol A&
A mger®] APl At TFH VAAE Ex ALE 8T AGAA it oA &A%,
FAsls, a-glucosidased)t a-amylase A3l §& ZAIAE W AR AE ¥ 4o F7HHA
o A Axde A8 ¥ AX 540 gojEYLn @Al f9Fe MAHYY. FEFHeR,
ZZulo]l Q2 A& vAEG o] &dte] AAE Fo EAste gAY 4UEY 4 ¥54E F7
AlE 4 o] ARE e AFY Mg 888 5 lg Aotk

Mo

AQ B2 WBAEL ¥ gAY 3 FHOE oA eH HE, FE WAL & HFE FEA &4
gk MBI O E2E, dBR|E, FRBROE T FRE o|FH UIW JER 715 29 AY
of o]g8tk MFA e AAANA EAF Y £849& F9itd AT A2l FnF £XHo Jeu
A UE HAY Tl Ao FE §F YU Fovt 92 Fdlonk MiFAE= 4 Y B A
A Rgo] gty Fol st € & Yok dutFHoR H) wFA Feis wFA Pl wistd AW {5t
golata 42 ¥4 FEE F7tehs AR dEA Ao duiHoR ugAs AAY Bl e vgEd 9
gt ul WA Z ZFHAE Fgol SUEAT At 2 W9 v B ¢ AFEH JE F2d 2
o7k ¥ & Utk 2FY, WBAE A7) st 4, @R, &x, MAE Fol ol HUT A3 gZe A
£ epimerization, hydration, hydroxylation 5-& 427 ¥ 5 whg NEL s 9ol I &4 Eg 1
AEE Ashe Bl A8l Hste] Estool ek ol A2 FEL Tt B dFeAe A7 32 &
8 2t ZRuoje8gL: FFY 48 7t FFES W2 I gAY A dTE AASA

= =
QI ALELI(TIMIAIO| )] Mgt 4l MEFQ| 54 AP
22 (the root of Panax ginseng C.A. Meyen) e 22U FH(family Araliaceae)d] &8l thdd) zRoz
FYNA & Ad F¢ 4F 28 A A8 FUASA BE&HL AF dAoitt ¥ HE F IR
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€ Yehlle AL ginsenosidezty el A 579 AECYCE Gold(dammarane) FHE AL gled,
protopanaxadiol A AFE3} protopanaxatriol”] Aol WFE& AXFT Uk U4 AAFULS 4 F Agy
B vIBEA dd datEe a2 JEASAsE GE8E dehie Aeg Huddch o dfe 2xye
ginsenosides & HEU|YEQ Th9} WHGAIA HolHQ deglycosylated ginsenoside & AJ4bstn 1 54 Fyet
H ABRFRE gUsks ACIAcHEg 1). WAA 4 & A Wigste IR DB E ZELYG ¥4
A Aol o ARHez AXYE ABANAY. BacteriaFolAlE  Bifidobacterium  sp.  ItST(IntST)7}  20-0-
D-glucopyranosyl-20(S)-protopanaxadiol(compound K) 4tge] 7} ¥t 2 o822 Bifidobacterium sp. SI32
(S132)7F &4t} FFolo & Aspergillus niger’} A usamiit} compound K& ©} @ol A4ksigith 57, $132,
A. nigers= ginsenosides Rbl (Rbl), Rb2 (Rb2), Rec (R)ZH-E compound KE AAratdr). Bifidobacterium sp. SHS
& Rbl, Rb2, Rc2ZHH 3-0-b-D-glucopyranosyl-20-O-b-D-glucopyranosyl-20(S)-protopanaxadiol (ginsenoside F2)E,
Leuconostoc  paramesenteroides®}  Lactobacillus  delbrueckii= Rbl, Rb2, ReZH¥-# 3-O-b-D-glucopyran-osyl-20(8)-
protopanaxadiol (ginsenoside RW2)& AAHslATh IntS7, SI32, A niger: ginsenoside Re (Re)EHE 6-0b-
D-glucopyranosyl-20(S)-protopanaxatriol (ginsenoside Rh1)}E& AJ4Y3t% 5L Lew paramesenteroides= ReZH-E 20-0-b-
D-glucopyranosyl-20(S)-protopanaxatriol (ginsenoside F1)¢} 6-O-[a-L-thamnopyr anosyl-(1-2)-b-D-glucopyranosyl}-20/S)-
protopanaxatriol (ginsenoside Rg2)E A4 th A usamiix ginsenoside ReZ¥-E] ginsenoside Rg2E, ginsenoside
RglZ= 58] ginsenoside Rh1E 445tk 3 pnitrophenyl-p-D-glucopyranoside 78] 842 ginsenosides 4§
3 gA8A gtovt, Lo delbrueckiist A usamiiS A4 A ZE n]AEA p-nitrophenyl-a-L-arabinopyr-
anoside, p-nitrophenyl-a-L-arabinofuranoside, p-nitrophenyl-a-L-thamnopyranoside 7}4=#3] #/do] ginsenosides A 853}
A9 dAsgTh olEd AJZHE AP ginsenosidesst 5 vAEALSE o3 7t dIe &
ginsenosides & A& F e Ho1HY AEAFLHE MEE & AL Aoz A4ael

Fig. 1. Proposed transformation pathways of Rbl, Rb2, Re, and Re by cell-extracts from various food microorganisms.
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A AMEH(Z2IE|RE) S| TE Y M) §Y T
A7RL & A|(Platycodon grandiflorum A. DC, #3533 (Campanulaceae))
o 3] FEoln SHIVA Z8 AMEHo & AFAE, @HedA
Bug Fa o8y 482 terpencidd] ALXHo2A FEAGAA A
&, ARXE, FUEESE, A ¢ AR QARE, BN E,
FH2HE dA HAFRE Fol Ae RLE HSA Ut
AR ZFQa oF AE2 triterpenoid saponing! platycodin A, C, D §oj
v} o] ¢]el inulin, betulin, stigmasterol o] Fg A¥oz FH50o] Ut
1 FoME platycodin D& 279 7HE dE3HY 84 JEo2 44
o4 19979 ekl B3 AQY FEAFEAL A e A E
oA o] g ZF9 ARELE 43T v Aok dFY AAEYE 20 o
7HA olgeolm 1 F F8 °FEAJE4 platycodin D& 7]E aglycone &7
9] 39 g B-D-glucopyranoside9} 284 ghAoll B-D-apiofuranosyl (1-3)-
§-D-xylopyranosyl (}—4)-a-L-rhamnopyranosyl (1—2)-a-L-arabinopyranoside7}
g2z ZF¥S 2 e FHolth AAXYE o o AT PD CP Int57 A.niger
Fo] g Fx9 zolo] o o aeH YA 2 Uk
o] AFANE GFF Zavlologs e 48 FPo|E o]gste] Fg 2. TLC profiles of p‘f‘tymdi" D
279 #a AEUY phyeodin MBS AT 5 A& 5 B oo W
&) xgkt}. Bifidobacteria, lactobacilli, leuconostocs, yeasts, 1@l aspergilli  enzyme from A. niger (PD : platycodin
% Ze BYY 488 FFEAN AL IR MPARLE Qofue] D CF ¢ erude platyeodin, A. iger : PD
. . . ] transformed by the enzyme from
platycodine] i@ 2a5& LotEStTHFig. 2. WREN FFEL  Agurpilus niger, IntST : PD transformed
platycoding A @ste FHo) Gt Aspergillus niger?] BH]EA: by the enzyme from Bifidobacterium sp.
platycodind] W@ FEF A4ease Uehhch W, Bifidobacter- 157
ium sp. 579} A E Fg2 oFet g EY AX W #ulad 7Hed platycodine] g M & st £3
& Jeh o) Platycodinol Al 28 €4 B Al&9] REF 7149 F43% 94X E rhamnosed) xyloses] A}
ol AAHUTE AE& LCMSE B3 3 Ach. Chinese hamstere] lung fibroblastql V79-4 A Xeof dig M X
54E A 23 JE Fo 540 FYFHLE Faste 0%P =9 FY AXE JE&E BYAFg 3), 48
Foll Ui £ 540 Argtien, ok g, € 5t Hof g g d% #5AE BF FAHoE LA
THTable 1). £3, crude platycodind] tia) 71X A1EE & 243 A Fo= ALEUY 712GL 22 FopdA
on, o}AgY £AFE pH 129 pH 394 A8 Fo] fo3 oz Frtstd F o) =9 &A% S EAcHFg. 3).
o e AF WSS LE A9 HEY ZFo| platycoding] FHFEAE FAIZIL 2 AAEL F
7tE oHd4Y £2AFTS FLd AESY, MAE B5AE Adohe A& e

.
3

Table 1. The sensory scores of the crude platycodin and the transformed metabolites on 15 cm line scale,

Flavor(n=21) before conversion after conversion p value
pungency 103 £ 15 74 22 < 0.001
bitterness 104 + 2.1 88 + 17 0.021
after taste 110+ 12 69 = 26 < 0.001
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Fig. 3. The cell viability and nitrite-scavenging activity of crude platycodins and the transformed metabolites.

Fa} 29| 0|AZ2K2 g NE Y MEFe §Y Ay

#(Puerariae Radix)2 ¥F, 48, &2 5o BY¥X¥ oA EZ Pueraria thunbergiana, P. thomasanii, P.
omeinsis, P. phaseoloides, P. mirifica® ¥FH™ $elueldls F2 Pueraria thunbergiana7t &gt Fo=
phytoestrogen?l  o]&FegHEo] oFF FUFHO Utk Ho] FHE olLEZJEAE daidzin, daidzein, puerarin,
genistein, formononetin Fo] SIth o)A olaFEeEo] AU F4HI, HYF 4& 2] AdMe 994 §
g7 Za%d, 3 Eole HAFHoE WMidA oY oliaZeo] EAFch oAL i ujAEY P
glucosidase 5ol o] HlFA Fejo olhEHRELE AEEY FFE F EYE AEvh FE ZauloloH
2 U QBT A8 Fgol2 LAIHUS W, Bifidobacterium sp. Int-573% Leu. paramesenteroides PR daidzing &
wa] FheEaagh d oA St EE Eolr] 9A 50% FFC g, A4, vgy, gx%
95 AvtelgeH, daidzing] ZheRe] FEE HPLCE 64 23HAY IS 94 33YE £ 25%
yeast extract7t F7HR 50% FFoNA daidzino] 25 JleRAHAch 2 9 X SH9 57 A01E 50% AF
AME F& Aol #FHcE Cglucosideq! pueraring  Pleurotus populinusd) 235te] 135t

Fo £A8l=  daidzin, genistin Fo] o]AEIHEE G JLERR BAHE Ze LR RuNQY 34 ¢
I3 g F FAES 889 B SFEEE A2 ¢ 4 & dF9HE 9L} FF78 o) &89 FH
S F2EE Ax59L 9 Bifidobacterium sp. Int-57 #F7F T U9 olAEHE WFAE v WFAE HME
A7lE 590 71F 249 59 A5 o]AZEEE wlFAQl daidzind} genisting  Bifidobacterium sp. Int-57
o2 WHEAAS W 18217 A4S e B o] daidzein genistein®. B W H ). Bifidobacterium 2.2
BEEE 9 dF Ao vge FisYe FHAY. F9 FHe wE UE ¥ FHH S vAHHE 9
lipxygenase7t 2R AEF 1 39 FFF 2 32 A2 T/ 2af H5=7 /M2 w3tk

o
T
£

S} AIEHO| ME 9 MEFC |4 T

Z 29 (Trignoella foenum-graecum Fenugreek)v= &2 83} AAREA A5 o, diosgenindg 2 ALEL
do] F¥3th 329 e 9% €F HL2HES 2Fe B0l geizon, zuid 48 FAAR
AMgET 32 AAXYS OIS & oPEE FEARE dE 4E o] dojutA giAw vgE =
FaZ NSRS e TV SR H UK 4). AHEE U8 E FA Bifodobacterium sp. ntS7 (Int57)0]
ggol /b wtoh 579 & 2 ALXd A a-glucosidase s} a-amylase A 5& FE&F A AR
d2 AEAE 01 mgml FEoA a-glucosidased} a-amylase A3 5ol HE A9 ALXUET FoHFg. 9).
olE¢ AT EYH nA B o] AFH TEI AFEUL FFE YT Yol 3718 A2 479
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Fig. 4. TLC profiles of TFG saponins transformed by Fig. S. Inhibition activities of TFG saponins and
bacterial enzymes. TFG extract was incubated with transformed saponins by Bifidebacterium sp. Int57 at
crude bacterial enzyme at 37 C for 24 h. the concentration of 0.1 mgml on a-gludosidase.

Acarbose was used as positive control.
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