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Quantitative Analysis of Bioconversion Constituents of Insampeadock-san
Using Various Fermented Bacteria

Kwang Jin Lee, Min Jung Gu, Joo Hwan Roh, Pil Mun Jung and Jin Yeul Ma”*
Korean Institute of Oriental Medicine (KIOM), KM-Based Herbal Dyug Research Group, Daejeon 305-811, Korea

Abstract — Insampaedoksan (IS) is the decoction of medicinal herbs, which was commonly used for anti-inflammatory and
anti-pyretic in the Korean traditional medicine (KTM). Several studies on improving efficiency or searching new efficiency
by fermenting traditional herbal medicines are recently in progress. The bioconversion has been conducted on IS using var-
ious bacteria. Liquiritin, ferulic acid, hesperidin, liquiritigenin, and glycyrrhizin in IS before and after fermented IS were
simultaneously analyzed. These compounds were qualitatively analyzed and quantitatively analyzed using the HPLC-DAD
system. The identifications of liquiritin, ferulic acid, hesperidin, liquiritigenin and glycyrrhizin were achieved by comparing
the HPLC retention time (R,) and the UV absorption of five pure compounds in the IS. As a result, the increased con-
stituents were identified to be liquiritin, liquiritigenin and glycyrrhizin, while the decreased constituent was ferulic acid and
the constituent of hesperidin was similar to before and after fermentation. Insampeadock-san fermented by Lactobacillus
plantarum KFRI 144 exhibited the most remarkable changes in all of fermentation.

Keywords [] analysis, bioconversion, fermentation, HPLC-DAD, insampaedoksan (IS)
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Name: Liquiritin
Formula: C21H2209
M.W.: 418.39

Name: Hesperidin
Formula: C23H34015
M.W.: 610.55

Name: Glycyrrhizin
Formular: C;,HgOy4
M.W.: 822.93

CH
HO o W ‘\m\©/

Name: Liquiritigenin
Formula: C;sH;,0,
M.W.: 256.26

OH
HO
Name: Ferulic acid

Formular: C,;H,;(O4
M.W.: 194.18

Fig. 1 - Chemical structures of standard compounds bioconversion compounds.
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HPLC-DAD(High performance liquid chromatography-diode
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Fluka(Buchs, Switzerland), hesperidin:= ICN(California, USA),
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EFE4 liquiritin® Wako

liquiritigenin+= Sigma-Aldrich(St. Louis, MO, USA), glycyrrhizin
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EEN O AE M=
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methanol 10 m/°ll ¢ 200 ppme] FE=Z A|Z3AT Alm &
NS FAUAEE =AY T QIAEAE 50 mgs 100%
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size 0.2 um PVDF membrane filter(Whatman Ltd., Maidstone,
UK)Z olg310] ol7ialo] EAlel AMgaloit.

HPLC 7|7| & 24
HPLC #4 717]:= Waters HPLC “4%|Z pump, autosampler,
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Fig. 2 - HPLC-DAD UV Spectrum of compounds.
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0.8 Table II - pH in OIS fermented with lactic acid bacteria at 37°C for
——STD Mix. 48 h
—— OIS Control
”””” OIS-144 Sample pH
0.6 4 280 nm
Control 6.000.00
= . L. casei KFRI 127 4.09+0.00
< oad ‘ i L. acidophilus KFRI 128 4.00+0.01
g "\ },,‘,A ‘n “ oy el i r T L. casei KFRI 129 4.00+0.01
g T MANL( Y A L. plantarum KFRI 144 4.03+0.01
=l L LANTI | L. amylophillus KFRI 161 3.96+0.00
7 . L. curvatus KFRI 166 3.83+0.01
| s L. plantarum KFRI 402 4.18+0.01
o ] | L. delbruckil subsp. lactis KFRI 442 4.31=0.00
L. casei KFRI 693 4.12+0.01
T T T T T B. breve KFRI 744 4.45+0.01
0 10 20 30 40 50 60
Time (min)

Fig. 3 — Analytical HPLC chromatograms of Insampaedok-san (IS)
and standard compounds.
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IEFATH(Fig. 3). Al S8l ZA2ke) Ake 9% 2, 5,

10, 15, 20 WO F%51o] peak WA i3t 2 Fto] >0.9998
o] =& AHAAE JEMIITH(Table D).

CIMIYSLHIS)2| MEHE Hst

AEARIS)S] WhE e AR 1052] fAE 5 L. casei
KFRI 127, L. acidophilus KFRI 128, L. casei KFRI 129, L.
plantarum KFRI 144, L. amylophillus KFRI 161, L. curvatus
KFRI 166, L. plantarum KFRI 402, L. delbruekil subsp. lactis
KFRI 442, L. casei KFRI 693, B. breve KFRI 7445 ©]-235}
WE QU EARS AlFska HE 1517 $18l pHE]
W3S SASITHTable 1. 7 2%} & - 4l95Ae] pH
= ngEe vhE AMEo| o) pH 3.83~4.45+0.01% A 3}A)7]
© 2E ERIT 5 A% Ao ® AR i Fols At
] trHRHEEEA] TSt f71AE W opr)ieAto] A H, o]
2jgh f71ak 9 opulieAtel] sl pH7F Wiefiitt. = pH WHsh=

ful

olA

—= 3}
A=E

0.16, Hesperidin 0.42, liquiritigenin 0.08, glycyrrhizin 0.41
ug/mgel ek, 7+ 2] Hojl Wk *al—ﬁitﬂ, liquiritigenin
3} glycyrrhizings BE w5rollA S7HEIAL olw) liquiritigenin
2 L. plantarum KFRI 1445 AFE-3F ‘%Egoﬂ/ﬂ =7} 2o
875.00%(0.78£0.00 pg/mg) = 71 =)t} B3 glycyrrhizin
< L. curvatus KFRI 1668 225t ¥ha oA glycyrrhizin®] &
o] 78.05%(0.73+0.00 ug/mg) S71sksith, v, 74 o
292] &A=, hesperidim= 95:2] g gl 5712} B. breve
KFRI 744904 57} 0] 26.19%(0.53+0.00 ug/mg) o2 713
=943, liquiritine 759 Wa dFoA S8k, o] £ L.
lantarum KFRI 1445 A1+ M- 20)4] 100%(0.42=0.00 pg/
mg) W3} Fo| 71 AA| VeFstTE. B8k L. acidophilus KFRI
1289141 19.05%(0.17+0.00 pg/mg) 722 1.91th. ferulic
acide 859] g wi=rolld ol T7ksISlaL, ol 5 L. curvatus
KFRI 166, L. casei KFRI 6935 AF-8-3F 3 54 25%(0.2
+0.00 ug/mg) 5715 LFERAG WhE | B. breve KFRI 74404+
68.75%(0.05+0.00 ug/mg) HAE B = UckFig. 4). &3]
o WE gl
glycyrrhizin®] 7 thi-ito] 3ol ghafo] Z7hE gl
b

HEp] nES o3 AZAWNEE A7 16S 5

LA

&7 ol A liquiritin, hesperidin, liquiritigenin

g JeE Jehle HER o]8d 4 9ls Wk o2t it 3 ANFTER YAo) 855 FsAIA FRARD §Fs Al
Ztol| 23k Wi} o] FoIH TR AE & = QB Al 2 A o] TFsESR AAE & LS Zoloh BEgh AT
Sk A 1052 75 A8t dadgela 2 e A A= n =L B0l wet AEQS oY 249 A% a8

=718 Wigle] wE PSS UERYSITH Table 1M). ©] 43, o] th=A VI 78 AAREe] Mehs It Sdv]el i

g, 7 3R] 7] ¥ liquiritin 0.21, ferulic acid gdlo]do] Q= Zlolt},

Table I - Linearity, regression equation and coefficient (%)
Compound Linear range (W) Concentration (ug/mi) Regression equation 7% (n=5)
Liquiritin 2-20 200 y=860073x+3840 0.9999
Ferulic acid 2-20 200 y=1012530x+11294 0.9998
Hesperidin 2-20 200 y=408492x+2615 0.9999
Liquiritigenin 2-20 200 y=496610x+2919 0.9999
Glycyrrhizin 2-20 200 y=260639x +2354 0.9999
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Table III - Amount and identification of compounds from Imsampaedok-san (IS)
Liquiritin Ferulic acid Hesperidin Liquiritigenin Glycyrrhizin
Components Rt Amount Rt Amount Rt Amount Rt Amount Rt Amount
(min) (ug/mg) (min) (ug/mg) (min) (ug/mg) (min) (ug/mg) (min) (ug/mg)
IS-control 1991  0.21=0.00 2048  0.16=0.00 25.79  0.42+0.00 3338  0.08+0.00 53.19  0.41+0.11
1S-127 1942  0.19+0.00 2042  0.19%+0.00 2568  0.43+0.02 3327  0.22+0.01 53.05  0.63+0.02
1S-128 1942  0.17+0.00 2042  0.09+0.00 2568  0.45+0.01 3325  0.29+0.00 53.04  0.62+0.01
1S-129 1941  0.18%+0.00 2040  0.19+0.00 25,66  0.44+0.01 3324  0.26+0.00 53.03  0.62+0.01
1S-144 1941  0.42+0.00 20.40  0.19+0.00 25.74  0.44=0.01 3325  0.78+0.01 53.07  0.72+0.01
1S-161 1949  0.38+0.01 20.47  0.18+0.00 25.76  0.41%+0.00 3333  0.73+0.00 53.16  0.44+0.00
1S-166 1946  0.38%0.01 20.45  0.20%+0.00 25.73  0.45%0.00 3333 0.27%0.00 53.18  0.73+0.01
1S-402 1945  0.35%0.00 2044  0.18+0.00 25.71  0.42+0.01 3330  0.23+0.00 53.12  0.55+0.00
1S-442 19.53  0.37%0.00 20.51  0.19+0.00 25.81  0.44+0.02 3341  0.14+0.00 5329  0.55+0.00
1S-693 19.59  0.37%0.00 20.57  0.20=0.00 25.89  0.45+0.01 3349  0.16+0.01 53.37  0.60+0.01
1S-744 19.60  0.27+0.00 20.56  0.05+0.00 25.89  0.53+0.01 3353  0.22+0.00 53.39  0.68+0.00
09 — m Control IS
SAutoclaved IS
o8 (a) T 75% OFermented 1S-127
0.7 B @Fermented IS-128
3 BFermented 1S-129
& @Fermented [S-144
g 0.5 SFermented IS-161
=
204
2
03

V772222222

Liquiritin

Hesperidin
Components

Liquiritigenin Glycyrrhizin

(b)

Amount (ug/mg)

V7777722228,
722

Liquiritin Ferulic acid

Hesperidin

Components

T 80% u Control IS

= 8 Autoclaved IS

@ Fcrmented 1S-166
OFcrmented 1S-402
BFcrmented 1S-442
@ Fermented 1S-693

Fermented 1S-744

Liquiritigenin Glycyrrhizin

Fig. 4 — Comparison amount of useful compounds in non-fermentation and fermentation Insamapedok-san (IS).
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Abat L. casei KFRI 127, L. acidophilus KFRI 128, L. casei
KFRI 129, L. plantarum KFRI 144, L. amylophillus KFRI
161, L. curvatus KFRI 166, L. plantarum KFRI 402, L.
delbruekil subsp. lactis KFRI 442, L. casei KFRI 693, B.

breve KFRI 7442] w5 Wiglel] wh= kg 7, & Qlul5Aks 1]
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