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Analysis of Bioconversion Components of Fermentation Hwangryunhaedok-tang

Kwang Jin Lee, BoHyoung Lee, Pil Mun Jung, Chun Liang and Jin Yeul Ma*
Korean Institute of Oriental Medicine (KIOM), KM-Based Herbal Drug Development Group, Daejeon 305-811, Korea

Abstract — Hwangryunhaedok-tang (HRT) is a traditional herbal medicine, which has been known as a useful prescription
for anti-biotic, anti-inflammatory, anti-oxidative and immunosuppressive activity. In this study, the variation in the amount
of eight bioactive components of Hwangryunhaedok-tang (HRT) and its fermentation HRT with Lactobacillus casei KFRI
127, Lactobacillus curvatus KFRI 166 and Lactobacillus confuses KFRI 227 was investigated via high-performance liquid
chromatography coupled with diode array detection (HPLC-DAD). Simultaneous qualitative and quantitative analysis of
eight bioactive components; geniposide, genipin, baicalin, wogonoside, palmatine, berberine, baicalein and wogonin was
achieved by comparing their retention times (f5) and UV spectra with those of the standard components. All calibration
curve of standard components showed good linearity (#*>0.979). As a result, the geniposide amount was 15.52+0.19 pg/
mg that as a main components in HRT. The wogonoside was decreased by 29.28~58.35% with Lactobacillus casei KFRI 127
and L. confuses KFRI 227 (3.17%0.31 ug/mg and 3.55+0.13 ug/mg) compared with the original HRT (5.02+0.14 ug/mg).
Otherwise wogonin was increased by 16.28~41.86% with Lactobacillus casei KFRI 127 and L. confuses KFRI 227
(0.61+0.01 pg/mg and 0.50+0.02 ug/mg) compared with the original HRT (0.43+0.00 ug/mg). HRT fermented with L. case:
KFRI 127 and L. confuses KFRI 227 were evaluated as creating the changes in wogonoside to that aglycon wogonine. In
the fermented HRT using Lactobacillus acidophilus KFRI 166, the genipin was only detected, among 3 species of fer-
mentation strains. Thus, these results considered that the strains 166 were exhibited the remarkable changes in genipin.

Keywords [] Bioconversion, Fermentation, Hwangryunhaedok-tang, Identification, HPLC-DAD
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Fig. 1 - Chemical structure of eight useful components in hwangryunhaedok-tang.
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Table I-pH in HRT fermented with lactic acid bacteria at 37°C for

48h
Sample pH
HRT 7.00=0.00
AHRT (Autoclave HRT) 6.25+0.01
FHRT 127 4.52+0.01
FHRT 166 4.13+0.01
FHRT 227 4.13+0.00
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Fig. 2 — Chromatograms of useful components in non-fermentation and fermentation Hwangryunhaedok-tang using HPLC-DAD.
(geniposide -1, genipin -2, baicalin -3, wogonoside -4, palmatine -5, berberine -6, baicalein -7, wogonin -8).

Table II — Regression equation of eight maker components in HRT

and FHRT
Linear range Regression equation R?
Compounds (ug/m) (y=ax-+b)* (=3)
Geniposide  27.775~111.110 y=0.141x+0.630 0.9990
Genipin 19.888~55.550 y=0.306x-1.064 0.9790
Baicalin 22.223~88.890 y=0.283x+0.722 0.9990
Wogonoside ~ 6.483~25.930 y=0.361x+0.275 0.9990
Palmatine 8.333~33.330 y=0.759x+0.950 0.9990
Berberine 22.223~177.780 y=0.539x+2.899 0.9990
Baicalein 2.778~11.110 y=1.000x-0.134 0.9990
Wogonin 2.778~11.110 y=1.005x+0.081 0.9980

%Y: peak area, x: concentration (ug/mi).

genipin®] HIEA|Q] geniposide= 3% = YaAX! FHAE
B FHRT 127, FHRT 166, FHRT 2274 10.76~35.05% H|
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Sof|A i dA] (glycoside) wogonoside®] &8+ 247+ 3.17+0.31
ug/mg, 3.55+0.13 ug/mg® = g A 5.02+0.14 pg/mg¥ ¥l
ato] zbzt 2928, 58.35% #+Z~3h Wk, W] A (aglycone)S!
wogonin®] ¥FEFS- 0.61+0.01 ug/mg, 0.50+0.02 ug/mg. &
& 4 0.43%0.00 ug/mg¥} vlwste] 27} 16.28, 41.86% 5715}
ok, w2 L. caser KFRI 127 3} L. confuses KFRI 2272 W]
FAl (glycoside) wogonosideZ- 12] W] (aglycon)?] wogonin
o5 A= st 28 drE ke ¢ s Aotk
AUl wAES dr)Ael] EEE %= §-8/3%e] vidAlE
HGA R dgA]7]a o]gsh BlgAl7} Aol S50 o &
e Z2dstE Hav) g Ui A2l A2 4k Panax

ginseng)®]  saponin®}t 7 Z(Glycyrrhiza wralensis  Fisch)®)

J. Pharm. Soc. Korea



W gsEge] e A AR 297

yul

Table III - Amount of eight useful components in HRT and FHRT

Compound HR (ug/mg) AHRT (ug/mg) FHRT 127 (ug/mg) FHRT 166 (ug/mg) FHRT 227 (ug/mg)
Geniposide 15.52+0.19 19.53+0.52 20.96+3.48 17.19+1.39 18.93+0.68
Genipin N.d? N.d. N.d. 1.48+0.23 N.d.
Baicalin 10.14+0.29 7.59+0.17 5.77+0.33 5.51+0.24 7.80=0.64
Wogonoside 5.02+0.14 3.81+0.39 3.17+x0.31 3.51+1.02 3.55+0.13
Palmatine 3.52+0.52 3.29+0.34 3.25+0.17 3.49+0.43 3.84+0.49
Berberine 11.90+1.23 8.12+0.37 7.76+0.39 6.87+0.56 12.75+0.38
Baicalein 0.74%=0.13 N.d. 0.41+0.06 0.50+0.11 0.50=0.11
Wogonin 0.43+0.00 0.36+0.04 0.61+0.01 0.38+0.09 0.50+0.02

“N.d.: Not detected.

glycyrrhizine aglycon®] 7%+ A2 24 B H|gA|
(glycoside)= EAfstar qlow, il njAEe] Jaks wolx
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trtEe] FEs Ao deA ekl o) st g-S 7]
WO gy JAssgelx g7 gFEol o widA
(glycoside)S! wogonoside®] & 7149} 719] B (aglycon)
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