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Scientific Analysis of Daekumeumja and Pyungwesan by
the Metabolism of Hesperidin
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Food and Nutrition, Kyunghee University, Dongdaemun-ku, Seoul 130-701 Korea

Abstract —-To analyze scientifically the polyprescription principle of Daekumeu-
mja(¥4:85T), which has been used for alcoholic damage, and Pyungwesan(-8
#0. which has heen used for indigestion, the transforming rate of hesperidin of
these polyprescriptions to hesperetin was investigated. The transforming rate of
the former was higher 3 times than that of the latter. The transforming rate of
hesperidin of Aurantii nobilis Pericarpium was inhibited by Magnoliae Cortex, but
was activated by Glycyrrhizae Radix. The activity of trypsin was inhibited by Gly-
cyrrhizae Radix and Daekumeuja. However, Aurantii nobilis Pericarpium, Atracty-
lodis Rhizoma, Magnoliae Cortex and Pyungwesan did not inhibited it. When hu-
man intestinal microflora were cultured with the media containing Daekumeumja,
Pyungwesan and herbal medicines consisting of them, Aurantii Nobilis Pericar-
pium and Magnoliae Cortex inhibited the activity of B-glucosidase. These results
suggests that the therapeutic effect of Dackumeumja may be better than that of
Pyungwesan on alcoholic damage and the therapeutic effect of Pyungwesan may
be better than that of Daekumeurnja on indigestion, although these prescriptions
are consisted of the same herbal medicines.

Key words - Pyungwesan; Daekumeumja: hesperidin; Aurantii nobilis Pericar-
pium: metabolism: intestinal bacteria.
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Table 1. Composmon of Daekumeumja and
Pyungwesan

Composition ratio

Pyungwe-  Dae-
san kumeumja

FEE e

Herbal Medicine

Atractylodis Rhizoma (&) o3 3

Aurantii nobilis e5 e]2
Pericarpium (F#)

Magnoliae Cortex (E#h) o4 3

Glycyrrhizae Radix (H#) e 3
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AIEMZ - Hesperidin, hesperetin, p-nitro-
phenyl B-D-glcucopyranoside, p-nitrophenyl-
B-D-glucuronide, p-nitrophenyl-o~L-rham-
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nopyranoside, tryptophan, urea, sodium ni-
u]=9] Sigmait2HE FY3tA
2w general anaerobic medium(GAM)E ¢
o] ymolAko 2 BE FYIFIL, anaerobic
Gas-Pak-& ©=9] Difcort25-E 743t t). 3
AR As(A), FHB), A=), #2D)=
7AEAIge] A A A st ARRSEATE.
Zoo| XA -F & diFEAte FAASFES

troprusside<

M= e werg? kel pAdu|d] il 24
o AL e Ya 10w E& Yol &3 &
olzfele] A& S 2AAXIT Bdalsio] 4
Holl ALESIATHE, F2A] ksl 2 B
o] AWM vlwsly] HA shrlfle At Aot
R Tt ol9k Zo] &3 Ay, asA, ¥
94k29] hesperidin €32 242+ 8%, 4%, 2.3%

At

Hesperidin®| CHAFRIERR] - o]m] B3 Hhiol| &
ato] 2ARI Y WA hesperidin 50 mg< 3
7hsked wHE @71AuA] 500 miol] Ale] Ul
Z(AAZ BH)E ofldle] 2047HE<t 37CellA
71 A zAso A w3k T ethylacetateZ %
sto] TLCR 2714 diAKAE E1ka Eel3tsict

[HSSXIQH WLIAS| hesperidin®] Atztel LY
NzZE0 Qlst CHALZ £ - AHEAdS Hash]
A =28171998] hesperidin®2 22 4(0.08 mg/
ml)O] H=% hesperidin ©=(0.08 mg/ml) %=
+ A9 (1 mg/mb, WFSAH2 mg/ml), HH4t
(3.5mg/mD< 247 Frieted e H71guEiA
(general anaerobic medium) 10 mlel] Abg2l
B TFE @IS )& olste] 37cHdA &
717 2738kl A 20A17F Bl 9Fstil ethylacetate®
F&sta vHtd A7) gAibA e =E TLCR
i), TLCS ¥4 thin-layer chroma-
tography scanner® °ol&3titt. 2t A% 23]
HEESlo] @] 2 e AT

AEte| BUMTEE 2|8t hesperidin CHAL A
HrPAMOR0| O|Xl= P& TAL-Z19), X9} Fut
(1:0.5, 1:1, 1:2), e} F&(1:0.5, 1:1, 1:2),
Azel 242(1:0.5, 1:1, 1:2)& AAFo s dFF
(1 mg/ml: hesperidin 0.08mg/mbD°] H =% 3
7tsted v @7143uiA] 50 midll Abghe] Al
F(AIME BH)E Wl 37T Er)H 25t
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A fekslAA AAIAE (6, 12, 18, 24, 36, 48, 724
b Fer wMeds FaEHeRE 2miE A
ethylacetate® F&3+1 $33te] dzte] tiAp
o FEE TLCE 4315t} TLCY £-4-& thin-
layer chromatography scannerg |35t}
7} A% 23] HHEsle A 2 Vel

Trypsin EA4EM Y MM EHY-1% ca-
sein$ 0.36 ml, 0.1% SF(EE FHLE, hE=4D
< 0.1mlE ¥of 37CodA vla] MiFEE trypsin
< 0.04 mlS 9ol 2087 WH-AIZ T o 7)o whg
A ez 5% trichloroacetic acid& 1ml ¥
o] & EF3ha 2000 x gl A 1087 dAEH T &
dedo] el LowryH o g € o =
getch zh A g 23] WEsle] P72 2 e
Wt

AL

&
ok O
e

BN EFY 3797 PR (GAM)
10 mloll B9, NFeAF 2 o5 AgpA g
Z3ES 0%, 0.25% Ex 0.5%< 75k A3t
T AP (RIZEE FAAA 200 S AR AAIE S
2R AT BAE FF8ka, 37CNA 12, 2247
714 24(80% N,, 10% CO, 2 10% H,E 3+
3} anaerobic box; Coy Lab Product, Inc.)l
A wjeket Fol BAYA (B-glucosidase, p-glu-
curonidase 2 o-rhamnosidase, tryptopha-
nase, urease)= 43It 24 @& 23] W&
sto] WX 2 Ve
B-Glucosidase&4&4L2 0.1 M <4t &5
(pH 7.0) 0.2 ml°} 2mM pnitrophenyl-p-D-
glucopyranoside 0.2 ml, 574 0.1 ml, &
0.1 mlE 7sted 37CA 1587 v-eA17] &
N NaOH 0.4 ml& 71l W& F8A72 55/
1 mlE 7Feted AAlEE) (2000 g, 20 min)dF
Fedoz 405 nmelA FHEE ST
B-Glucuronidase 484 =232 0.1 M Q44
2EA (pH 7.0) 0.38 mloll 10 mM p-nitrophen-
yI-p-D-glucuronide 0.02 ml, %% 0.1 ml, &
49 0.1 mlE 7kt 37CollA 1A ¥he-A1 7]
0.5 N NaOH 0.5 mlE 7}8] ¥-8-& £8417|2 &
F 1 mlE 7r8te] 9482 (2000x g, 20 min) gt
AT oz 405 nmollN FREE Skt
a-Rhamnosidase £484 242 0.1 M Q4
2429 (pH 7.0) 0.38 mlcl 4 mM p-nitrophen-
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yl-o-L-thamnopyranoside 0.1 ml, <& 0.1
ml, £49 0.1 mlZ 718l 37TeA 113 ¥
A17]13L 0.5 N NaOH 0.5miE 7t8ll vh&-& F8A
713 ZF4 1 mlE 7heted 9AE2](2000x g, 20
min) & T AFA 2 405 nmolA FH=E 4
sFSiTh.

Tryptophanase E£484-& complete reac-
tion mixture(0.1 M bicine(pH 8.0), 4% pyrid-
oxal 5-phosphate, 20% bovine serum albumin)
0.2ml. 0.02M tryptophan 0.2 ml & &4 0.1
mlE 71sle] 37°ColA 30% ¥-g-Al715L color re-
agent(p-dimethylaminobenzaldehyde 14.7 g,
95% ethanol 948 ml, c-H,SO, 52ml) 2 ml<
7¥ste] WS Fa AT A48 (2000xg, 10
min)da A5PoZ 550 nmolA FHEE 3%
SIAT.

Urease 34842 0.1 M phosphate buffer
(pH 7.0), 72} Mg (e P9, EHdAGd) 20
ul @ 5M urea 50 ulE 71ske] 37TeAA 308 v
221712 1N H,S0, 100 pl 7}ste] 9k F3A
F 2349 1(1% phenol, 0.005% sodium
nitroprusside), &€ 2(0.1% sodium hy-
pochlorite, 0.5% sodium hydroxide, 5.5%
sodium phosphate dibasic)& 242 1 ml¥ 7}
FF 60TAM 2087 71EE F G2 R AEA
630 nmel A FF =& S8t
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CIZ2SAIet B|A2| hesperidinO| hesperetin
29| M&E - Hesperididn ¢ Aletel] ot
WA & o] AzPL Bagh Bhi] whel 1%
A}, oju] AAr} B33 hesperidin®] FoHAMA]
£ hesperetine]4.2m, 1]¢] 2F3ke] hespere-
tin monoglycoside({2%)7} 1= AtH(Fig. 1).
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Fig. 1. Metabolic pathway of hesperidin by hu-
man intestinal microflora.
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Fig. 2. The biotransforming rate of hesperidin con-
tained in Daekumeumja and Pyungwesan poly-
prescriptions to hesperetin by human intestinal
bacteria. A, Aurantii nobilis Pericarpium: B, Mag-
noliae Cortex: C, Atractylodis Rhizoma: D, Gly-
cyrrhizae Radix: E, Pyungwesan: F, Daekumeu-
ja. The biotransforming rate of hesperidin to he-

peretin was taken as 100%.
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Fig. 3. The effect of polyprescription-composing
herbal medicines on the transforming rate of hes-
peridin of Aurantii nobilis Pericarpium to hes-
peretin by human intestinal bacteria. A, Aurantii
nobilis Pericarpium; B, Magnoliae Cortex: C. A-
tractylodis Rhizoma: D, Glycyrrhizae Radix: E,
Pyungwesan: F, Daekumeuja. The biotransform-
ing rate of hesperidin of Aurantii nobilis Per-
icarpium to heperetin was taken as 100%.
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99| kg3 e HYFE FA XA o-Rha-
mnosidase®} tryptophanases B& T4 %E
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Fig. 4. The effect of polyprescription-composing herbal medicines on the activities of some enzymes of
human intestinal bacteria. A, Aurantii nobilis Pericarpium: B, Magnoliae Cortex: C, Atractylodis Rhizo-
ma; D, Glycyrrhizae Radix: E, Pyungwesan: F, Daekumeuja. Each enzyme activity of bacteria cul-

tured without herbal medicines was taken as 100%.
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Fig. 5. The inhibitory effect of polyprescription-
composing herbal medicines on trypsin. A, Au-
rantii nobilis Pericarpium: B, Magnoliae Cortex:
C, Atractylodis Rhizoma: D, Glycyrrhizae Radix:
E, Pyungwesan: F, Dackumeuja.
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