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Abstract

In this study, increased alcohol decomposition efficacy (ADH) of Hoveina dulcis extract by Carbohydrate-Hydrolyzing
Enzymes was investigated. Carbohydrate decomposition enzymes such as Maxinvert (Invertase), Optidex L-400 (Glucoamylase)
and Rohament CL (Cellulase & Pectinase) were added to Hoveina dulcis extract at different concentrations (0.01, 0.05, 0.1,
0.5 and 1%) for 48 hrs, after which samples were taken every 6 hrs for determination of ADH activity. As the enzyme concen-
tration became higher, ADH activity also increased. Especially, the addition of 1% Rohament CL increased enzyme activity
to 76% at 30 hrs incubation, after which the increase in activity stopped. In the rat and human body experiment, enzymatic
decomposition of Hovenia dulcis extract by addition of 1% Rohament CL was also effective in decreasing serum alcohol con-
centration and respiration. Especially, in the early stage after alcohol consumption, the efficacy of enzyme treatment of Hove-
nia dulcis extract was more effective. These results show that if the glycoside forms of active compounds such as flavonols
in Hovenia dulcis extract are converted into aglycone forms, alcohol decomposition capability can be enhanced.
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nam, Korea)2] Maxmvet(mvertase), Optidex L-400(glucoamy-
lase), Rohament CL(cellulase & pectinase)S AF-&-3}A .
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Az A= 100 gF 7T 100E H7lete] 27 W
< F33F 100 2] Heating mantle(MS-DM605, Mtops Co.,

Korea)°l| 4] 5A1ZF &3+ & o I Whatman No. 2)3le] &
#2132t —ir%qﬂi star, 7] Wl et 2,32 FEHS %
o] BF Z33F & rotatory vacuum evaporator(R-210, Bu-
chi Co., vass) E=35lo] = Brix 6°2 39tk

3. FEE9 2N

SN Eull F=EE0) &4 Maxinvert, OptidexL-400, Ro-
hament CL-S Z}Z} X%(0.01, 0.05, 0.1, 0.5, 1%)Z 2 7}3}
o] 7zt §4n0] A 25 (Table 1)ollA] 48417 EAAE] KTk

6~ 7 o7 AES A)F 3R] Autoclave(DH. WACS 1060,
Daihan Scientific Co., Korea)oll4] 100C, 1A]3F Xglsle] &
25 B3 A1 F in vitro A AFESATH

4. ADH (Alcohol Dehydrogenase) 24~ &M &4

Alcohol dehydrogenase activity assay *3'H(Lebsack et al 1976)
£ o]&3ld 57439t 50 mM sodium pyrophosphate 2H5
A(pH 8.8) 1.3 mLol| 15 mM B-NAD 1.5 mL¥ £33 &
95% ethanol 0.1 mLe} A|E 0.1 mL 718 25C= Ad€ &

Table 1. Optimum temperature of Carbohydrate-Hydroly-
sing Enzyme
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Table 2. Operating condition of HPLC analysis for sugar
concentration

Items Conditions
Instrument Waters 410
Bio-rad Aminex HPX 87-C 300x7.8 mm
Column
9 um
Eluent 100% DW
Flow rate 0.8 mL/min
Detecter RI detecter (507T)

Enzyme Optimum temperature
Maxinvert 65C
Optidex 1-400 60C

Rohament CL 50C

Sample injection

20 p¢L
volume

Glucose, galactose, sucrose, fructose,

Standard solution
maltose, mannose
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7t 22 3 cytosolic alcohol dehydrogenase(ADH) 24 =+
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A 57 vkgsle] A== NADHO| §3=5 33k
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13. A%

B oo Axe gHe g Jehigla, 74 438 & 71
Bl R4S SPSSE ol 83je] EAF F ¢<0.05914] Duncan's
multiple range testE AF8-3l] §94S HAS3

0.05, 0.1, 0.5, D= 713

tHo2 ADH £4 #4<
543 A= Fig. 133 2o

RE 2 ADH B2 B90] b AL ¥ 5 93
oF], B2FEst RobdS S Agle] Y5 Byl 7}
ke FAE EY k. Maxinvert 222 ) 10% A= A
Soto] the Eid Hlgte] P A2 BSES UERLS
Rohament CL 1% 2]llA] F 67% 53t 7MY &<
F5ES YERIRITE Rohament CL 1% A 2] A] AlZke] 2
o wet &do] Srtsitrt 30413 wiRE 24 STt Fo
Aol om, o2 Hol 36A1ZF Wi7lA] &4 HA7F g
TEHY Ao AgHT} o]& Ahn er al(2005)°] cellulase
BAE o] 83IE W 7P =2 flavonoid Tl Tk
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Fig. 1. Change of alcohol dehydrogenase activity by the
addition of carbohydrate hydrolysing enzyme Optidex L-400
in Hoveina dulcis extract in different concentration (0.01,
0.05, 0.1, 0.5, 1%) at 60C for 48 hrs.
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addition of carbohydrate hydrolysing enzyme Rohament CL
in Hoveina dulcis extract in different concentration (0.01,
0.05, 0.1, 0.5, 1%) at 50T for 48 hrs.
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Fig. 3. Change of alcohol dehydrogenase activity by the
addition of carbohydrate hydrolysing enzyme Maxinvert in
Hoveina dulcis extract in different concentration (0.01, 0.05,
0.1, 0.5, 1%) at 65C for 48 hrs.

+ Fig. 49} 2t} &R (glucose, fructose)] o] IA &
7 A & 5 ded], ol &4l oldl] thdF Fuje] dol
TR FEE FellrF dolyty] wiEolth Kang er al(2005)
o AT AollA B A 7hr el S B9l Aegd =4
= WA oA Tl FelE HAekele M=
F(glucose, fructose)2] ghako] F71slith ol A
A )=

A T

Edo] B A3 o] e vl A (Glycoside) 3 el A
G} HojR el Tl A (aglycone) BENE H3lsl= 3
ol AAG d7do]t} o] & n|Fo] Rohament CL G #3f
ol 93 ANUF Eul FEE| EAsH= flavonol &
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Fig. 4. Effect of enzymatical decomposition of Hoveina
dulcis extract on sugar concentration.
Y EH : Hoveina dulcis extract.
? EHE : Enzymatically decomposed extract.

Table 3. Effect of enzymatically decomposed Hoveina
dulcis extract on the serum ethanol concentration in rats

Serum ethanol concentration (%)

90 min 180 min 270 min

Control”  0.344+0.06"Y  0.254£0.07°  0.048+0.06"

HE? 0.280+0.10° 0.12240.11°  0.034+0.02°

EHE® 0.122+0.05 0.074£0.05*  0.024+0.01°
Y Control : Drinking group of water.

? EH : Drinking group of Hoveina dulcis extract.

» EHE: Drinking group of enzymatically decomposed extract.

Y Values are MeantS.D.

% Means with the same letter in a column are not significantly
different by Duncan's multiple range test (p<0.05)

23k Ao 2 YT HE A3 7] 2%, A
control:vloﬂ vl 2 2= AA JElRgou
Holx] gkgtom 180%toll+= control3}
e ¢=28 A Eﬂrﬂ A= Aoz et
= 2] 90l =

d3E FEIt

el zle] & Hol

controliol] B8] £-2]2 2}o]S Holm F3
w2 Ao vepgton, 180T 214
E 92 F21E YeRt) 27059 79 EHE, HE, control
o2 g Ugko} 7F #7te] foAQl Aol HolA] &
o} ol AlRto] Aol weh AW d3go] Eal7f i
ol FolA 270l e 7 o] T= AW EEE Tt

o o} 917 o] WEow Amdeldr

AA YA WellM ofd 7]z}
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Table 4. Effect of enzymatically decomposed Hoveina
dulcis extract on the hepatic ethanol metabolizing enzyme
activities in rats

Enzyme activities (n mole/mg protein/min)

ADH
Control" 19.51£2.06">)
HE? 21.31+1.43%
EHE” 22.49+1.28°

Control : Drinking group of water.

EH : Drinking group of Hoveina dulcis extract.

EHE : Drinking group of enzymatically decomposed extract.
Values are Mean+S.D.

Means with the same letter in a column are not significantly
different by Duncan's multiple range test (p<0.05).
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Table 5. Effect of enzymatically decomposed Hoveina dulcis extract on the respiration ethanol concentration in human

Respiration ethanol concentration (%)

30 min 60 min 90 min 120 min 150 min 180 min
Control" 0.3620.05" 0.37+0.05° 0.37+0.05° 0.34+0.02° 0.32+0.07° 0.28+0.07°
HE? 0.360.05° 0.35+0.05° 0.32:0.06™ 0.31+0.07* 0.28+0.07° 0.2420.06™
EHE® 0.29+0.09° 0.28+0.09° 0.28+0.09" 0.26+0.08° 0.24+0.06° 0.21+0.07*

Control : Drinking group of water.

EH : Drinking group of Hoveina dulcis extract.

EHE : Drinking group of enzymatically decomposed extract.
Values are Mean+S.D.
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Means with the same letter in a column are not significantly different by Duncan's multiple range test (p<0.05).
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Table 6. Scores of hangover conditions

Drunkenness  Giddiness  Queasiness  Feverness
Control” 5.64+1.75"9  4.00£1.95* 4.27+2.41° 491+1.81°
HE? 4.09£1.38"  3.09+1.58* 2.55t1.29°  3.09+1.30°
EHEY  3.91+1.64°  2.73:1.62° 245t129° 3.27+149

Y Control : Drinking group of water.

? EH : Drinking group of Hoveina dulcis extract.

® EHE : Drinking group of enzymatically decomposed extract.

Y Values are Mean+S.D.

% Means with the same letter in row are not significantly different
by Duncan's multiple range test (p<0.05)

2 o
B AT E ST ol 322SR ELE o
gajel HaAe) A d2g Balsol PlAE GG Gohn

Sk} B3l 8491 Maxinvert(invertase), Optidex L-400(glu-
coamylase), Rohament CL(cellulase & pectinase)E 212} &%=
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