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Abstract

To develop an effective anti-hangover product, hot-water extracts of 25 medicinal herbs were screened for inhibition
or activation of alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH), and 12 herbs were selected
for further study. Chosen medicinal herb extracts (CMHES) were fermented by Lactobacillus delbruechii subspecies
lactis for 10 days at 35°C after saccharification with nuruk(malt inoculated by 5 types of microbs) for 72 hours
at 35°C and both CMHEs and fermented CMHEs (FCMHES) were explored for anti-hangover effects in vitro.
We found significant ADH inhibition by hot-water extracts of Pueraria thunbergiana, Hovenia dulcis Thunb, Lycium
chinense, Glycyrrhiza uralensis, Acanthopanax sessiliflorus, Liriope platyphylla, and Ixeris dentata, and significant
ALDH activation by extracts of Acanthopanax sessiliflorus, Lycium chinense, Ixeris dentata, and Polypori umbellati
of the Polyporaceae. The ADH effects on CMHE and FCMHE were -20.22% and -62.63% of control values, and
the ALDH effects 173.20% and 280.17% respectively. In rats given 20% (v/v) alcohol (15 ml/kg), FCMHEs
significantly decreased blood acetaldehyde concentrations on 3 hours after ethanol administration, in a dose-dependent
manner (p<0.05). Notably, blood acetaldehyde concentrations were markedly reduced in animals given FCMHES
(400 mg/kg) compared to levels seen in rats receiving CADB (commercial alcohol detoxification beverage). Thus,
anti-hangover effects were promoted by fermentation of certain medicinal herb extracts.
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Table 1. List of medicinal herbs used for the alcohol metabolizing
enzyme activities

Scientific Name Korean name  Part used
Glycyrrhiza uralensis Tz Root
Pueraria thunbergiana Z Root
Lycium chinense T2 Fruit
Glechoma hederacea Linne var. grandis Kudo ~ 3%%  Stem & Leaves
Angelica gigas Nakai g A Root
Eucommia ulmoides Oliver 53 Bark
Liriope platyphylla WEF Root
Polypori umbellati Polyporaceae L Root
Atractylodes japonic L Root
Dioscorea Batatas Decaisne Ao Root
Saururus chinensis BAILL ARLES Root
Ireris dentata Z A Root
Rehmannia glutinosa &2)3} Root
Acanthopanax sessiliflorus 271 Cortex
Ulmus macrocarpa Hance 29 Bark
Lonicera japonica Thunberg 9l &  Stem & Leaves
Artemisia capillaris Thunb o1& Stem & Leaves
Paeonia lactiflora Pallas ok Root
Hovenia dulcis Thunb A7A Fruit
Plantago asiatica L. Az Whole
Ligusticum officinale Kitag a4 7 Root
Smilax china Linne EEy Root
Geranium nepalense subsp. thunbergii g % Leaves
Panax ginseng(red) T A Root
Glycine max z F Fruit

7] flste] ekl 4 AlFS Az Akt e =
O H(F, THlA) T F2 sl Table 29} 22 240
2 stk 1 2AE 100 goll 20m) e BE& shet

13} o] Pt = F8A &l FrHl sl AR 9
thg Al gk AR EE w7 flete] SR Bk
A thes 2ol

R
kg oS At Fslg L Aspergillus oryzaes XT3

5%9] o] FEoUe MNBFFEHEFITAHD), 29F
T, AR H A295)S FEA| 3%(ww)E H7Ist

35CollA 217 F8AF T F3lst 29 tlgh 2kt
&+ Lactobacillus delbruechii sub. sp. lactisd)KCTC 3636)=
o] &-3fe 35Col| A 1097 TEste] 1 dads Aok



Table 2. Composition of medicinal herbs for effective anti-
hangover product

Scientific name Korean name Ratio(%)

Glycyrrhiza uralensis Z x 5
Pueraria thunbergiana z 20
Lycium chinense 712 10
Liriope platyphylla WEE 5
Polypori umbellati Polyporaceae L 5
Ixeris dentata & A 10
Acanthopanax sessiliflorus 97}y 10
Artemisia capillaris Thunb QA& 10
Paeonia lactiflora Pallas 2 oF 5
Hovenia dulcis Thunb A7 5
Plantago asiatica L. ARz 5
Panax ginseng(red) z A 10

Total 90

Composed medicinal herbs
‘ Water extraction (90+5C, 48 hrs)
Extract

- Condensation (to up 10 °Brix)
- Saccharification(by Asp. oryzae et al within improved nuruk,
malted wheat, 35°C, 72 hrs)

Saccharified extract

- Lactic acid fermentation(by Lactobacillus delbruechii sub. sp.
lactis(KCTC 3636), 35°C, 10 days)

Filtration & centrifugation (8,000xg, 30 min)

Fermented product

Fig. 1. Procedure for fermented product of composed medicinal
herbs.
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ADH &2 ZXZHL Choi 5(24)3} Racker(25)2] W
< W8ste] BFBTAE o83t 340 nmellA] A==
NADHY| F3EE S43t] EAEE FAEATh = Al
F 3ol alcohol 0.1 mL, NADG-8-9%(2 mg/mL) 0.5 mL, 3FF
AFZ 0.1 mLE 713kl 0.01 M glycine-NaOH buffer
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Sprague-Dawley (SD) =% 3 48v}E|E tEA}o| A~
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Table 3. Composition of experimental diets

Ingredients Content(%)
Casein 200
Corn starch 52.95
Sucrose 10.0
Cellulose 50
Soybean oil 70
t-Butylhydroquinone 0.0014
Mineral mixture” 35
Vitamin mixture” 10
L cystine 03
Choline barbitrate 025

"AIN 93G Mineral mixture (g/kg) : Calcium Carbonate 357.00, Potassium Phosphate
(monobasic) 196.00, Potassium Citrate HyO 70.78, Sodium Chloride 74.00, Potassium
Sulfate 46.60, Magnesium Oxide 24.00, Ferric Citrate, U.S.P. 6.06, Zinc Carbonate
1.65, Manganous Carbonate 0.63, Cupric Carbonate 0.30, Potassium Iodate 0.01,
Sodium Selenate 0.01025, Ammonium Paramolybdate 4H,O 0.00795, Sodium
Metasilicate 9H,0 1.45, Chromium Potassium Sulfate 12H,O 0.275, Lithium Chloride
0.0174, Boric Acid 0.0815, Sodium Flouride 0.0635, Nickel Carbonate 0.0318,
Ammonium Vanadate 0.0066, Sucrose finely powdered 221.026.

PAIN 93G Vitamin mixture (g/kg) : Niacin 3.00, Calcium Pantothenate 1.60, Pyridoxine
HCl 0.70, Thiamine HCI 0.60, Riboflavin 0.60, Folic Acid 0.20, Biotin 0.02, Vitamin
E Acetate (500 IU/g) 15.00, Vitamin B12 (0.1%) 2.50, Vitamin A Palmitate (500,000
IU/g) 0.80, Vitamin D3 (400,000 IU/g) 0.25, Vitamin K1/Dextrose Mix (10 mg/g)
7.50, Sucrose 967.23.
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Table 4. Activities of hot water extracts of various medicinal plants
on alcohol dehydrogenase(ADH) and acetaldehyde dehydrogenase
(ALDH)

L Activity(%)
Medicinal plants Part used
ADH ALDH
Glycyrrhiza uralensis Root 03127 1123147
Pueraria thunbergiana Root 32409 14744836
Lycium chinense Fruit -17415 16381114

Glechoma hederacea Linne var, Stem & Leaves 524481  88.2+12.5

grandis Kudo

Angelica gigas Nakai Root 743+104 102.3£9.6
Eucommia ulmoides Oliver Bark 67.1493 1274488
Liriope platyphylla Root 48121  1432£15
Polypori umbellati Polyporaceae Root 102430 152.049.7
Atractylodes japonic Root 792116 92.4+11.1
Dioscorea Batatas Decaisne Root 82.616.8 102.6%6.8
Saururus chinensis BAILL Root 882464  79.6+8.7

Ixeris dentata Root 8323 154.1£130
Rehmannia glutinosa Root 76.818.7 117.249.1
Acanthopanax sessiliflorus Cortex 35119 166.3114.3
Ulmus macrocarpa Hance Bark 257425  90.8+89

Stem & Leaves 442492 120.8+11.5
Stem & Leaves 109112 12649.6

Lonicera japonica Thunberg
Artemisia capillaris Thunb

Paeonia lactiflora Pallas Root 112109 129.548.1
Plantago asiatica L. Whole 131411 138.6%19
Ligusticum officinale Kitag Root 412493 1154408
Hovenia dulcis Thunb Fruit 21414 1400£1.2
Smilax china Linne Root 63.5t152 114909
Geranium nepalense subsp. thunbergii Leaves 763108 1202+1.4
Panax ginseng Root 1608  1285+2.2
Glycine max Fruit 42509 136.3£13.7

"Values represent the mean+SD(n=3).
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(A1). T3} o]ie] &3t ADH (alcohol dehydrogenase)
W= ALDH (acetaldehyde dehydrogenase) 50 uLE 3 7}s}h
o] 2014 5%} incubation Al71 ¥ 340 nmol A FFEE
29349 (A2). 0|2 PO ¥ F WL BrE
okl FAel o3 Barasich

Concentration = 0.7259/3.6xX AA
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Table 5. Activity of composed medicinal herb extracts(CMHE)
and fermented composed medicinal herb extracts(FCMHE) on
ADH and ALDH

ADH(%) ALDH(%)
CMHE 202241917 173.2048.15
FCMHE 62.63:2.74 280.17+11.26

MValues represent the mean+SD(n=3).
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Fig. 2 Dose dependent effect of FCMHE on blood alcohol and acetaldehyde concentrations.

Animals in ET group were orally administered only 20% (w/v) ethanol (15mL/kg body weight). Rats in experimental group were pre administered CADB(commercial alcohol
detoxification beverage, 5 mL/kg/day) and FCMHE(S0, 100, 200 and 400 mg/kg/day) and after 30 min, additionally administered 20% (w/v) ethanol (1SmL/kg body weight).
Blood alcohol and acetaldehyde concentration were measured at 1, 3, 5 and 7 h after ethanol administration. Values represent mean + SD and the level of significance was
presented. *significantly different from ET group at p<0.05. ¥ significantly different from CADB+EtOH group at p<0.05.
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