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Analysis of Constituents in Sipjundaebo-tangs Fermented by Lactic Acid Bacteria. Yang, Min Cheol,
Sang Won Jeong, and Jin Yeul Ma*. Center for Herbal Medicine Improvement Research, Korea Institute of
Oriental Medicine, Daejeon 305-811, Korea — The purpose of this study was to investigate changes in the con-
tents of constituents in Sipjundaebo-tang (SJ) and its fermentations (FSJ) with 8 species of lactic acid bacteria.
Eight strains of lactic acid bacteria, Lactobacillus casei KFRI129, L. plantarum KFRI 144, L. curvatus KFRI
166, L. hilgardii KFRI 229, L. delbruekil subsp. lactis KFRI 442, L. casei KFRI 692, L. gasseri KCTC 3163,
and Bifidobacterium breve KFRI 744, were utilized for the fermentation of Sipjundaebo-tang. As a result we
identified three constituents which increased and two constituents which decreased. The increased constitu-
ents were isolated by chromatographic techniques and then their structure elucidated using NMR and MS. The
decreased constituents were confirmed by comparing standard compounds. These compounds were quantita-
tively analyzed using the HPLC/DAD system. The increased constituents were identified to be cinnamyl alco-
hol (1), liquiritigenin (3), and nodakenetin (5), while the decreased constituents were liquiritin (2) and
nodakenin (4). Generally, liquiritin (2) and nodakenin (4) were noted as having decreased in fermented Sip-
jundaebo-tangs (FSJs), while cinnamyl alcohol (1), liquiritigenin (3), and nodakenetin (5) were seen to have
increased. Sipjundaebo-tang fermented by L. plantarum KFRI144 exhibited the most remarkable changes in
all of fermentations. The eight lactic acid bacteria all demonstrated differing decomposable rates on the five
maker compounds in fermented Sipjundaebo-tang (FSJ).
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Al A1) ¥ ek(Sipjundaebo-tang, SJ)2] dFeFA| A2 <lAk
(Panax ginseng) 240 g, ™ Z(Atractylodes japonica) 240 g,
E-2](Poria cocos) 240 g, 7+ Z(Glycyrrhiza glabra) 240 g,
% A] BH(preparata of Rehmannia glutinosa) 240 g, FH (4n-
gelica gigas) 240 g, A 3(Cnidium officinale) 240 g, "4 =}
SF(Paeonia lactiflora) 240 g, 3}7)(Astragalus membranaceus)
200 g, 5-A (Cinnamomum cassia) 200 g, 717+ (Zingiber offi-
cinale), 74.5 g, N3 (Zizyphus jujuba) 100 g °]t}.

o] & 3tefAl= o3 FIAH(Gyeongbuk Yeongcheon, Korea)
ol Al Flatsl o digtepdel sl b2 ofA el A
3t RS gAlste] AREER AL, 231 A1 A2 o]
(Cosmos-600, KyungSeo Machine Co., Incheon, Korea)ol|
okl e} S5 24945 mLE €3l AHe FEHLOE 115°C
oA 3A]7F W&} FZE3F t}g standard testing sieve(150
um, Retsch, Haan, Germany)Z ©|&-3f &S ojz}s}oict.

HF
=

g =

W ol A% 8% FAMT2(L. casei KFRI 129, L.
plantarum KFRI 144, L. curvatus KFRI 166, L. hilgardii
KFRI 229, L. delbruekil subsp. lactis KFRI 442, L. casei
KFRI 692, L. gasseri KCTC 3163, Bifidobacterium breve
KFRI 744) g=F2]¥7%] (Korea Food Research Institute:
KFRI, Seongnam, Korea) 21 &0 & FAAF28]ol| A HoF
wkekt}. Lactobacillus spp= MRS broth(Difco, Detroit, MI,
USA)l A, B. breve KFRI 7442 Reinforced Clostridial
Medium(Difco)ll Ald] wijokst ¥ 271455 1x10° CFU/
mLE FA3}e] inoculum®E AE-31%EE 1IN NaOHE ©]
B3le] o2t AN EE] phE 7.00% A F 121°C,
1.5 71stell M 1582 7P ke, 272 WYAA1Z %,
FARES 1%((vv)E FESIAL 37°Ce] gl F7]olA] 484
7+ &<t AX] wjekS 8 F standard testing sieve®= o33}
o] 74 Z1xste] Al AHgslsit.
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AR R ek} 852 A dRE A HEES
HPLC/DADE- o|-8-3}e] ulal FA3t 23} 852] ol
A 3709] Z718F peakel 2702] 7343k peakE HEAE oM,
§& e s 5 7P gk WEkE ¥el L plantarum KFRI
144 MEEZHE] 30| F7I8F peake] 2] AAIE Y3t
5 e A el o8 725 ekt 2719 3t
A3 AR FF B9 fy(retention time) 2! DAD spec-
trum} V] B Ete] A& S st

L. plantarum KFRI 1442 83} doizl wkE A]AId)
Helo] Az Bl 20 g2 Eoll suspensiondle] ethyl acetate,

o

n-BuOH <22 &rj &8 ¥ o5 §vf £5 HPLC &
A& st A LR F F7MIE0| ethyl acetate FEoll EA)
3= 7S gRlsle] ethyl acetate H-Zol] dlsle] Mg F =
7F 2] 2l E AAE Y. 4 ethyl acetate +2](1.0
g)oll H3ked C18 flash column chromatography(100% H,O,
20%, 40%, 60%, 80, 100% MeOH)Z AA|sle] 7712 &
222 (FI-F7) Y73t o] 5 F5 3 (300 mg)S 60%
MeOHE #%8v|ZE 3}o] C18 open column chromatog-
raphyE AlA8led 47)e] -8l 02 HrQloh(F51-F54). o] &
F52(80 mg) %38 prep HPLC(chloroform/methanol, 20:1)
E o] &3}l compound 3(2.5 mg)S AT F54(150 mg)
o] A= prep HPLC(n-hexane/ethyl acetate, 1:1)5 ©]8-3}o]
compound 5(2.0 mg)S 531t F6 £3] (300 mgplM:=
prep HPLC(n-hexane/EtOAc, 7:1)5 HHE- AA]5le] compound
1(12 mg)ys 5315}

Compound 1

Colorless oil; EI-MS m/z 134 [M]"; TH-NMR (CDs0D,
600 MHz) & 7.40 (2H, d, J = 7.4 Hz, H-2, 6), 7.28 (2H, dd,
J =174, 74 Hz, H-3, 5), 720 (1H, dd, J = 7.4, 7.4 Hz, H-
4), 6.59 (1H, d, J = 16.0 Hz, H-7), 6.35 (1H, dt, J = 16.0,
5.5 Hz, H-8), 425 (2H, d, J = 5.5 Hz, H-9); C-NMR
(CD;0D, 100 MHz) & 138.5 (C-1), 131.6 (C-7), 123.0 (C-
4), 129.6 (C-3, 5), 128.5 (C-8), 127.4 (C-2, 6), 63.5 (C-9).

Compound 3

Yellow powder; ESI-MS m/z 279 [M+Na]’; 'H-NMR
(CD50D, 500 MHz) 6 2.70 (1H, dd, J = 17.0, 3.0 Hz, H-
3a), 3.00 (1H, dd, J = 17.0, 13.0 Hz, H-3b), 5.38 (1H, dd, J
= 13.0, 3.0 Hz, H-2), 6.35 (1H, d, J = 2.0 Hz, H-8), 6.51
(1H, dd, J = 8.5, 2.0 Hz, H-6), 6.83 (2H, d, J = 8.5 Hz, H-
3, 5", 732 (2H, d, J = 8.5 Hz, H-2', 6), 7.75 (IH, d, J =
8.5 Hz, H-5); *C-NMR (CD;0D, 75 MHz) & 45.1 (C-3),
81.2 (C-2), 104.1 (C-8), 112.0 (C-6), 115.1 (C-10), 116.4 (C-
3, 5", 129.2 (C-2, 6", 130.4 (C-5), 131.3 (C-1"), 159.1 (C-
4, 165.8 (C-9), 167.2 (C-7), 193.7 (C-4).

Compound 5

White powder; ESI-MS m/z 269 [M+Na]"; 'H-NMR
(CDCl3, 500 MHz) 67.60 (1H, d, J = 9.5 Hz, H-4), 7.22 (1H,
s, H-5), 6.74 (1H, s, H-8), 6.21 (1H, d, J = 9.5 Hz, H-3), 4.74
(1H, dd, J = 9.0, 8.5 Hz, H-2"), 3.25 (1H, dd, J = 15.5, 8.5
Hz, H-3'a), 3.19 (1H, dd, J = 15.5, 9.5 Hz, H-3'b), 1.40 (3H,
s, CH3), 1.24 (3H, s, CH;); *C-NMR (75 MHz, CDCl;) &
163.5 (C-2), 161.5 (C-7), 156.0 (C-10), 143.8 (C-4), 125.2 (C-
6), 123.5 (C-5), 113.0 (C-9), 112.5 (C-3), 98.0 (C-8), 91.3 (C-
2), 71.6 (C-4"), 29.7 (C-3'), 26.3 (CH3), 24.5 (CHj).
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Fig. 1. Structures of compounds 1-5 of unfermented and fermented Sipjundaebo-tang (SJ, FSJ). 1. Cinnamyl alcohol; 2. Liquiritin; 3

Liquiritigenin; 4. Nodakenin; 5. Nodakenetin.
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Fig. 2. HPLC/DAD spectrums of compounds 10-5. 1. Cinnamyl alcohol; 2. Liquiritin; 3. Liquiritigenin; 4. Nodakenin; 5. Nodakenetin.

Alet 5t 717

HPLC HAol] A}-8-% water ¥ acetonitrile2 J.T Baker
(Phillipsburg, NJ, USA)¢] HPLCH £} AH8-313ic}. #|
£ EA 9l uiritigenin, cinnamyl alcohol< Sigma-Aldrich
(St Louis, MO, USA), liquiritin= Wako Pure Chemical
Industries, Ltd.(Osaka, Japan), nodakenin> 2] E-2] ¢F& ¢
AAeAAM 27 8l ARl

B o] AR23F HPLC system< Elite Lachrom HPLC/DAD
system(Hitachi High-Technologies Co., Tokyo, Japan)<

AF8-3191 2w L-2130 pump, L-2200 auto-sampler, L-2350
column oven, L-2455 diode array UV/VIS detector, EZchrom
Elite software(version 3.3.1a)2 T4 =*121t}. NMR spec-
trum-= VarianAF9] INOVA 600, INOVA 400NB NMR
(Varian Co., USA), BrukerAl2] AVANCE 500 MHz, 300
MHz NMR(Bruker Co., Germany)® *-E], low-resolution
ESI, EI MS spectrum= ESI-IT-TOFMS(Shimadzu Co.
Japan)2} IMS-600W EI-MS(JEOL Co., Japan)E AF8-3}oq
=43l ol Prep HPLC:= Gilson pep HPLC(Wisconsin,
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Fig. 3. HPLC/DAD chromatograms of SJ and FSJs at 203 nm. SJ origin: unfermented Sipjundaebo-tang; SJ129: L. casei KFRI 129;
SJ144: L. plantarum KFRI 144; SJ166: L. curvatus KFRI 166; SJ229: L. hilgardii KFRI 229; SJ442: L. delbruekil subsp. lactis KFRI 442;
SJ692: L. casei KFRI 692; SJ3163: L. gasseri KCTC 3163; SJ744: B. breve KFRI 744.

USAYS AM4-3le] Al RS H2]319] 2w, 333, 334 pump,
UV/VIS151 detector= TA= o] 21}, Prep HPLC column
2 Ascentis Si(10x250 mm, 10 um, Supelco Co., USA)
W Agilent prep-sil(21.2x250 mm, 10 um, Agilent Co.,
USA) columns A-51¢3}t. Open column chromatography
4 C18 powder= YMC AF2] YMC*Gel ODS-A (particle
size 75 um, YMC Co., Ltd., Japan)E AH8-3}<3c}.

HPLC &4 =A

HPLC ¥4 column OptimaPak C;g(4.6 mmx250 mm,
5 um, RS tech Co., Daejeon, Koreayg AH8-31932m | o]F
AFe] 482 1 mL/minZ 3}ed 5% acetonitirileS 5% 33t
2 & 65%7F 100% acetonitrile7FA] &L Z7} A7) 3
105 5¢F 100% acetonitrile &2 & 80% F¢F 425
4303190 21| column oven?] &= 40°CE F-#|3}sit}.
Injection volume 10 uLE F431510, -2 A% A&
o] Hd F4 FAe| wel cinnamyl alcohol (1)< 250,
liquiritin (2) 2 liquiritigenin (3)-= 276, nodakenin (4) &
nodakenetin (552 330 nmel|A A3}

HyM &y L 7o =H

Cinnamyl alcohol-2 400, 200, 50, 12.5, 3.13 ug/mL, li-

quiritin== 55, 13.75, 3.43, 0.85, 0.21 ug/mL, liquiritigenin-=
100, 25, 6.25, 1.56, 0.39 ug/mL, nodakenin 250, 62.5,
15.63, 3.91, 0.98 ug/mL, nodakenetin= 100, 25, 6.25,
1.56, 0.39 ug/mLe] FE2 PAF =2 3|A3 A|RE 24
ale] S 2kl e, Axt e 2 dE AR
o] ANL 40 mg/mLe] =2 ZA|3F F syringe filter
(PVDF, 0.45 pum, non-sterile, Advantec MFS Inc., Japan)
2 oj3fste] FA8ISATH(Table 1).

XE MEo| MY 24

A BA2 AF o] WAE Aol Hdste] AA
HEEr 2l g AAd Eelel ] Qe AE AR ¥
S AAL 319 eK(Table 2).

Table 1. Standard curves and R? value of compounds 1-5.

Retention time 2

Components (i, min) Regression equation® (n=5)
Cinnamyl alcohol (1) 30.19 y =256771x - 266629 0.9999
Liquiritin (2) 2241 y=159302x +4957.8  1.0000
Liquiritigenin (3) 29.21 y=78746x + 31379  0.9997
Nodakenin (4) 23.26 y=60910x - 84127 0.9992
Nodakenetin (5) 28.66 y =247441x + 41837  1.0000

%y, peak area; x, concentration (ig/mL).
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Table 2. Contents changes of unfermented and fermented Sipjundaebo-tang (SJ and FSJ)*

g Cinnamyl alcohol (1) Liquiritin (2) Liquiritigenin (3) Nodakenin (4) Nodakenetin (5)
250 nm® 276 nm 276 nm 330 nm 330 nm
SJ origin 27.4140.12 44.48+0.20 1.24+0.04 86.39+0.32 0.89+0.03
SJ 129 92.27+0.50 34.95+0.73 2.80+0.08 84.25+0.10 0.75+0.01
SJ 144 262.02+3.21 0.81%0.05 24.46%0.32 11.57+0.50 23.08+0.10
SJ 166 193.27£2.23 28.45+0.60 2.93+0.01 75.54+1.22 2.88+0.03
SJ 229 357.39£1.50 25.13+0.34 5.41£0.10 72.28+0.80 5.1240.13
SJ 442 218.62+0.42 36.41£0.10 4.45+0.13 81.78+1.32 0.94£0.02
SJ 692 186.18+0.34 37.62+0.50 0.99+0.17 72.48+1.50 0.68+0.03
SJ 3163 130.56+0.32 13.06+0.23 16.59+0.82 60.2140.42 7.29£0.01
SJ 744 179.32+0.19 26.26+0.72 3.02+0.01 80.41+0.56 2.34+0.05

aUnit of contents : ug/mL.

5SJ origin: unfermented Sipjundaebo-tang; SJ129: L. casei KFRI 129; SI144: L. plantarum KFRI 144; ST166: L. curvatus KFRI 166; SJ229:
L. hilgardii KFRI 229; SJ442: L. delbruekil subsp. lactis KFRI 442; SJ692: L. casei KFRI 692; SJ3163: L. gasseri KCTC 3163; SJ744: B.

breve KFRI 744.
“Detection UV wavelength.

T= 8N

wE T MR A3 7V 528 L plantarum KFRI
144 AN B} LEE 20022 HE] F71eE 350 AES
£ AAIE L™ 'H-, BC-NMR, MS % 7]& E3[16, 1,
10} B]3ke] compound 1, 3, 50 w&led 2+ cinnamyl
alcohol (1), liquiritigenin (3), nodakenetin (5)22 F+X=5
Tl e, 28] Aag A £F E32 HPLC R
(retention time) % DAD spectrum ®]x 24 3 A3}
liquiritin (2) ¥ nodakenin ()22 FH= 3}

HPLC chromatogramz} Z42fM

Cinnamyl alcohol (1), liquiritin (2), liquiritigenin (3),
nodakenin (4), nodakenetin (5)= 27} 30.19, 22.41, 29.21,
23.26, 28.66 minell X AEH 2, o] 5 AR peak HZ
ofl W&t ZgFdel]l A3t R? values 0.9992 oo o %]
A HERRIEN Table 1),

ws @FY cinnamyl alcohol (1) &+

AN HEHSHE E 317] A cinnamyl alcohol®] 3
<= 27.41£0.12 pg/mLe]siont Wil whet AA| 852 4
Ao B} g Eo| A cinnamyl alcohol®] ko] F7}38)%]
°v [ hilgardii KFRI 229 W& E-2 357.39+1.50 pug/mL
(1303.9% $7HE W& 45 5 7P =2 I8 Jehiisd
©}. L. casei KFRI 1292 & 3F A A o) E8H2] cinnamyl
alcohol &2 92.27+0.50 ug/mL(336.6% Z7HE I5 5
7P 2 S e Sick(Table 2).

ws FFY liquiritin (2) &2
Sie] WHE A liquiritin®] TS 44.48+0.20 pg/mLe] %L

v kR wel A 8% A EE MR E)A liquiritin
o] dhefo] Z}Aasll o™ L. plantarum KFRI 144 W& 5-0)
ez} v wste] 1.8%¢] 0.81+0.05 ug/mLE W& 5
% M B2 285 el Lo casei KFRI 692
WaA 2 Blwste] 84.6% ¢l 37.62+0.50 pg/mLE
5 A5 T M B Beles HERSHK(Table 2).

us FFY liquiritigenin (3) g2

SJe] W& A liquiritigenin®] & 1.24+0.04 ug/mL
o]l E Foll= L. casei KFRI 6922 72§ 752
T D& Eo|A liquiritigenin®] o] F7}stgdct. L.
plantarum KFRI 144 WEE-0] 24.46:£0.32 pg/mL(1972.6%
F7hE UEE F 7P =2 RS Vel e, L casei
KFRI 692 0.99+0.17 pg/mLE W& 73 & 7P 2
Tales vehlslen, W $ 3ol 23] ZAAaEAY
(Table 2).

WS @Y nodakenin (4) g

SJe] & A nodakenin®] &S 86.39+0.32 ug/mL ©]
Qo) HE F BE MR EA o] 7hAsig o, L
plantarum KFRI 144 &Eo] EA din] 13.4%2] 11.57
+0.50 pg/mLE L& 45 F 7P 2 Lalls HERS
t}. L. casei KFRI 1292] ®1&E-2 84.25+0.10 pug/mL(ZE
A ] 97.5%)= R d5F F 7P B Eeiles vEhd
$1hk(Table 2).

WS #FY nodakenetin (5) &1

SJe] & A nodakenentin®] ¥aF-2 0.89+0.03 ug/mL
o]} WE F L casei KFRI 129, L. casei KFRI 692
= AlQst BE felr daFe] S8 L. plantarum
KFRI 1449] WEE-2 23.08+0.10 ug/mL(2593.3% Z7}H)2>
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28 757 F 7/ 22§58 Jepisle, L casei
KFRI 129¢} L. casei KFRI 692¢] 2]l &% SJ°] noda-
kenetin -2 0.75+£0.01, 0.68+0.03 pg/mLZ W& % 3=
o] 93]8] 7A3}dTh(Table 2).

a

[

HPLC/DAD systems- ©|-8-3e] AAe|He} 2 852] A
A Ee FARE HEES FAH3E 23 Aoz 859
frARE EEO|A] 1 30.19, 29.21, 28.66 min2] peak’} ¥
B2 A vlaste F7F g AE FEEH e, , 2241,
2326 min®] peak:= F}A3ldct. 53] L. plantarum KFRI
144 BEEIA o5 55| A Wi} A4 Fess
£ A2 K(retention time) ¥ DAD spectrumS B] 2
B 3ke] 259 7H43F A E-2 liquiritin (2) ¥ nodakenin
W= 3o, L plantarum KFRI 144 572 7ZAZE
oA g+l £3] 9l Z5 chromatographic 71&-& o]83)e] wt
B F R 3% AES E7] A F NMR, MS #4415 ¢
43}y cinnamyl alcohol (1), liquiritigenin (3), nodakenetin
(o 33t F2E AN, w8 0|5 F AE 5T
o st AU EE 9 8FL] Akt MR E]| Hate] A
F NS s AT AR wEE el e,
g 2 A2 =2 F Uk

1. L. casei KFRI 129, L. plantarum KFRI 144, L.
curvatus KFRI 166, L. hilgardii KFRI 229, L. delbruekil
subsp. lactis KFRI 442, L. casei KFRI 692, L. gasseri
KCTC 3163, B. breve KFRI 744 & 85°] fA o= %
B 3 Al HEelM= AU 22 liquiritin (2), nodakenin
@] =2 743 ¥bE cinnamyl alcohol (1), liquiri-
tigenin (3), nodakenetin (5)%] ¥ F7lsloich

2. L. plantarum KFRI 1449] w2 g 31 AA 0 HE}
W g Eo| A %2 cinnamyl alcohol (1), liquiritigenin (3),
nodakenetin (5)2] 3= Z7}2} liquiritin (2) nodakenin (4)
o] & FallsS Ho 8% AXdRE Rl F AR
W3}t 7P skl

3. L. casei KFRI 129 % L. casei KFRI 692& °|-£-3}
o] a3t AN EERS liquiritin (2), nodakenin (4) T3}
of g2 Ba%S el 2™, cinnamyl alcohol (1),
liquiritigenin (3), nodakenetin (5)%] w8t 3=k 712 <l
3 8% AR WEE F 7P B2 AR H3E vEh
et

4. AANER 74 oA F o] F ARe] 71 R
cinnamyl alcohol (1) S-A|(AAE, Cinnamomum cassia),
liquiritin (2) & liquiritigenin (3)> ZZ(H %, Glycyrrhiza
glabra), nodakenin (4) 2 nodakenetin (5)2 &7 (&5,
Angelica gigas)Z5E] TS AL FH =

5. AR g 2713 Zro] AW HERS A7l

U2 AElolM 852 fAkERES 27 2 wieksle] syringe
filter(PVDF, 0.45 wm, non-sterile, Advantec MFS Inc.,
Japan)2 ¢33} g § HPLC #4& g A3} 5o peak’} A
3 e Ao Mol ikt ¥ o e ko] R
A el R B & o3k AR o= o= F
A ¥},

o[ o] A= u|Fo] A HEre] e QlojA] WA
ol whet 2] A HEke] AR W3t o2 et
ol A Folut gekAle] R T widA|e] Tl Rl
2 A== AR aglycone®] F7R= AWe] F4-& 2
AelEAde] F71= QI8 Bse] F7HEIHaL G2 QlHT,
13]. 852] fAlE LEE|A liquiritin (2)2} nodakenin (4)
9] gk 7HAe) o] & widAl2] aglyconedl liquiritigenin (3)
% nodakenetin (5)8] % 7= & F wFAs} 7
Eagol= AR S Sk, & F cinnamyl alcohol
(18] F7tell A&t mechanism b4 A Q=] ¢kt 8
Fo] TR das AAdYEee] AR WskE Rt
A3} L. plantarum KFRI 144 HEE0] o2 752 HEE
o ujte] 7HA FEist AL W3E el 8% wF
T Wa a3 7P st Ao Alssy

g ¥ Z7}38l= cinnamyl alcohol (1) 3= [8]
FAF[9] E27F A e, liquiritigenin (3) &%
[20], 3}9[6], estrogen receptor[12] E7} AFH I F
o wEhA B d75 FEl AR REe] U F AR W
3= AW AR RERS] F48 Sket 5 sl 7]eE
g 702 A=, gkt HE skepe] A 7FsAS Al
Al & 5 9 Aoz Alsdd

)

b

32 o

23

AU RERe] g A F A4

o] FAkEE o]-8dte] Wash & wEsA o>
AR RS vl P 3] WE F F71sE 35| it
gt 280 AES sl A Al gl disle 5F
AR A 2AS AT s 359 AR
FertEadY 7]ES o83t 2] A4l F NMR, MS
o A EATIHE ol 83t TE2F sk e,
cinnamyl alcohol (1), liquiritigenin (3) % nodakenetin (5)
22 qrENS. BE F 24sE A 2555} HPLC ¥
IE-A (retention time, DAD spectrum)& 53}o] liquiritin
(2) 2 nodakenin (422 F25 sl 859 A o
F2 Ea3 A REe] AR WEE EMsk 23 L
plantarum KFRI 144 E50] & FARE WaEo] v|s}
o] cinnamyl alcohol (1), liquiritigenin (3) 2! nodakenetin
(5) Ad&e] HAH o= 7 A $7181-2m, liquiritin (2)
9 nodakenin (4) 2ol 7H 2 HIEE asle] 85°]
Ab 5 5 R 29 7P st

>
PN
=
i
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