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Effects of a soybean sprouts mixture containing Hovenia dulcis
Thunb. fruit concentrate on hangover relief and liver function
improvement in chronically alcohol-treated rats
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Abstract This study examined the effects of a soybean sprouts mixture containing 1.5% Hovenia
dulcis Thunb. fruit concentrate (SHM) on relieving hangovers and improving liver function in
chronically alcohol-treated rats. The ampelopsin and L-asparagine contents in the SHM were 10.52,
35.19 ppm. When chronic alcohol-induced rats were treated with SHM, the body weight increased
and the liver weight decreased. The serum alcohol and acetaldehyde concentrations were lowest in
the SHM group, and the hepatic ADH and ALDH activities were highest in the SHM group. Chronic
alcohol induction increased the activity of liver function indicator enzymes such as ALT, AST, and
GGT, but the activity was decreased significantly with the SHM treatment. The triglyceride content
in hepatic and serum blood samples was lowest in the SHM group. The serum total cholesterol and
LDL cholesterol contents decreased in the SHM group, and the HDL cholesterol content increased.
The color of the hepatic observed morphologically in the SHM group was reddish brown, and the
size and number of lipid droplets in the hepatic observed pathologically decreased. The hepatic and
serum lipid peroxidation content of the SHM group decreased. The hepatic and serum GSH content
increased in the SHM group. Therefore, SHM can be a functional food that can help hangovers

and improve liver function.

Keywords soybean sprouts, Hovenia dulcis Thunb., alcohol, lipid accumulation, oxidative stress

1. M2
L2 94, 24 5 AR AU WA WAV U 7 SABOI 4 A 1S TR 4F
715 2 U AFHOR G vA RS % 7| 9HQ WskE AoITk oA Yirkung,

1991; Lee 5, 2000). ¢F20] JU=E E0je} S5E7] AZSHA 7Ho|A] alcohol dehydrogenase
(ADH)9]| 93] acetaldehydeZ £33, 25| acetaldehydes THA] acetaldehyde dehydrogenase
(ALDH)°f| 9J3]] F=449] acetic acidZ £3]=]0] acetaldehyde <2 9 10| w2 FZ-8-& WHA|g
% SUtHKim, 1999). T2 RS Hepl AL BEHCR 4T HE Sgol 4o
acetaldehyde7} Zho] SHERA ALl F7Hsl0] S37} LA Aol Holh & 2
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gk ofyzt XA B ST Aol SR EN IS
A AR A2 7F A =Fsth(Jung, 1991; Lieber,
2003; Liu, 2014; Umulis 5, 2005). o]o] <ZFAA E 7+ &4
oJAof| gt Tilo] &S] F7kskL = FAlolth

T WA o] YA E A=A RE A=A o= AHiE
Qlal, Tid $leFo] =9 ™, saponin, pinitol, isoflavone 5 Tf
IRt A/ E4do] REol thk(Shon &, 2009). o]= gt
39 Holg dojR= FHEES B=7I7to] AL, A 2 AE
of A}lol A Auie o= Ark= o] dom, dofzof
A retinol, riboflavin, thiamin, carotene % ascorbic acid & H|
EHYl gHgo] F7koke Ao 2 d#A UrHKim 5, 2002; Kim
5, 2002). EZL FUES S3sis0] HEd avE Ad
asparagines $F3-5111 210] nicotinamide adenine dinucleotide
(NAD)E 43/g5to] ADH] o2 SXIA LR Ao &5
H ethanolo] acetate® EfH= AL ZdFETH(Jeong 5,
2008; Park, 1994). ool Ju=o] I3 APATSE= 5
B AasE A SUHE 3E 329 e o
(Sung 5, 2014), Y3 Folgt A AW L3S
axd P FHE FE2EQ FHCho 5, 2001) %J}
Sof B3k d17) wWorou), ukA
S3eA 0 7 715 AN Sl i AEst BEsl
7F B’ AHolr

SI7/fUE(Hovenia dulcis Thunb.y= ZujUFile] wEo7
E°l= 10-17 mo|H, 1= Z3ME Wrk(Park¥ Chang,
2007). SS9 £7] 9 Yol 3-methoxy-4-hydroxybenzoic
acid ¥ 3-methoxy-4-hydroxycinnamic acid®} Z-2 AJ&o]
o] Qo] BB 9 FFLES Uehdchy BuE T U
(Cho =, 2000). E3}, 2.3t 579} thgto] Lh= 2= 8 mm
0§ UEVE T VLR P AFAULE ¥
2]™ amepelopsind} 22 &7 £ d%50] st &
gaehn glol A URg U4EE welE Sdst
acetaldehyde®] Z4E QAN A &Aoo BIAY 2 op]
o e 7 &4 U, 71 7l AHolE Ego] S A
o8 Z#A YrkKim 5, 2006; Park 5, 2006). 0|2} 7o
si7le] 71sAdel gt charet A7k A% Moz BIET 9]
out g AEaAsle] 2 U ole] Z5Ao] et AT

wlujgt Agolc,

AAfElE 191 717 9 g
B3}2 wisjol olo) AlH Mo} 9 Pt 22 A 28l
F7otel w2 HoE e 7HgZtE Al (home meal
replacement, HMR)0] Z33E11 Qlth(Jeong 5, 2021; Kim}:
Chun, 2021). T4 QIAEE Al&’o|g} Eojn] HOAPL o
ol 7l AlEF=ol Uh’]’ Fgol CefAIn 79T HA] A2
20189 H|3] 2020 22%7} Z7F6Fgia, Wish 10%4 &
5] F7Fst FAolth(aT, 2022; Lee, 2017). ol & &<
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(Kim 5, 2010), HFA2t 8<=(Choi 5, 2014), thA] S4x(Bae
5, 2007) 5 ¥R MRS E8% 4] &4 AR At
AE] 7 9}y E3| dakel ko] 9 BmHA H7} Eol
S4(Kim 5, 2017), E0tE 2 SHFA) >‘<47} I 8<4(Kim 5,
2018) 59 A7k Halwo] glov teftt 7|54 ARt =
o gt As FEoto] Jdo] Z8Y ZoE wHEh

webA &2 AtoflAE A8 —Eg} Edo] 2 7Vé oA
CHIA SEAY 4G S R RS FHEE 2

O

o2 T /v\
&3t HMRE 5 SAES xﬂio} AR g 5=
% g7}stod wHoHi 771 A B85S AEToEH

B 9 sl5Ho] U 4% e 7|2ARE 4B

2} s19ich.
2. g % diH
2.1. E812 HZx

B dFo] ARH ThAlT}, AETHA, vhA AL, 7|2

2}, S, i, 5, g, AU 9 FUES B AT
Aol Qe HYurEA 4t Aﬂ—i TFYste] AR
9o, 60 °Brix S/ U Loj l-———;oﬂ © @8] x-A-S(Iksan,
Korea)oll A S=H4t 52 AYAHE AES ?L?J Sto] 4°Co] ¥
= Eﬂro}tﬂﬁ AEE ARSI TUE ey AR &
29 A|Z517] 93t A= ujght|= Table 14 20w, Heo
—(2023)4 ol wheh A 25HT 100°C #& gAlGof o
Ah, ARTHAS YA 18 25 & EWUF— Zﬂﬂﬂ‘ﬁt}
1 5 v, 7| 2708 S gol 2417 Bt &5
a0, s, §, o), AYAS YA 3581 &6k o 1etel
o} o|EA Azd HAE EFE 67%°ﬂ FUE 33%S J7t

Table 1. Composition of soybean sprouts mixture sub-materials

Component Sub-materials (1,000 mL)
Mixture ratio (%)  Quantity (g)

Water 85.63 856.3
Kelp 0.1 1
Shiitake 0.07 0.7
Manila clam 7 70
Pen sell adductor 2 20
Mussel 2 20
Large green onion 1.2 12
Daikon 1 10
Onion 0.8 8
Bay salt 0.2 2
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(w/w)st] 2087t 2 & o3 B9 LPES AAtL T
U SAE(SM)yE 29It 60 °Brix 7AUE Guf 55
1.5%2 BAFE E3H(wiv)stel VR Ful EE(HM)
4 SMof| 60 °Brix J7ALHE Grf 55A 1.5%F H7Hw/v)st
of R g F5HE TR FUE SFESHM)E I
%om, HM 9 SHMO| ARE-H 60 °Brix /iU @9 55
H 1.5%+= Park 5:(2023)9] Hol Foto] oA AlitE=
S804 S5 ARl TRE HHE g 55 dHE 1

2sto] A5kt

2.2, XEYZE 24

ARYES 5745171 fI5te] SM, HM 9 SHM= 0.45 um
syringe filter(Pall Corp., Port Washington, NY, USA)Z o]}
5t & ZF AR5 10 uLA FU5t9] high-performance liquid
chromatography-photodiode array(HPLC-PDA, Shimadzu Co.,
Kyoto, Japan)& AR&ste] EAI51lth. Ampelopsin C18
(4.6x250 mm, 5 pm) columne AR O M, 30°C L oA
UV-290 nm o2 AHESIYL} o] A 21(0.05%
phosphoric acid)®} B -£1(ACN)Z F£43}9] 1 mL/min9] &
207 A: 95%, 0-45; A: 95-50%, 4-10%; A: 50-10%, 10-20
E: A: 10-50%, 20-228; A: 50-95%, 22-235; A: 95%, 30&
o7 B8 A9}t L-asparagine> C18(4.6x250 mm, 5
um) columne AR O, 30°C &LoA UV-190 nm T3
o7 A&, o]BARS A 81(0.05% phosphoric acid)2}
B €9(ACN)Z 1 mL/min8] §&02 A: 95%, 0-10&; A:
50%, 10-125; A: 95%, 12-155.08 242 AHs9ch A&
42 AEH ampelopsin ¥ L-asparagine Chem Faces
Co., Ltd.(Wuhan, China)o]A] S35}t

2.3. 5=42

5= 557 Sprague-Dawley 7 95 360218 &
% Aol A2 (Daegu, Korea) 278 FY5HloH, Fottst
SEAY 2T 1939 AP $(DIACUC-20-19)&
of FEAYS APttt TE AR 2E(2242°0), F&
(50£5%) E 12A1719] JUF7|2 24 A5 fA5HA
A, £ Aol At Foldt & ARE Sl dddES ¢
Hofl whet oute|y wistEoH, obr A AE|5HA] ok A
FEN), EEE T= FoZ(0), AFutd FL(PO), U=
EFET(SM), UNUTF drff EFEAHM) 2 ST &
o 554S AR FUE EFEL(SHM) SR gtk N
< AT UmA] FE2 657 & A GRS AFoHA of
QAL ol FFEof| o3t A =4S WA Slote] 7 A
FUTE 10, 20% FFES FoFoH, YA 4537 5 30%
9] Hr g 7S FHt 30% LIS Fol Al Z ARE
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< 4919 13] HH = st A5 ked 7 mLA H F
o}E Bl FYoIAAL, A RO E ARGE AErtd 2 A
A7|E dY AFTE 1LefolSl= W AF kegT 50 mgf] 5=
2 A2 T SFoRRE BT a3t Qs AoE Bud
HE Qlo] oof] & AFfME 50 myked] FrE Aude
E o5} tH(Clichici 5, 2015; Shaker &, 2011). A5
1247k 4] 3 ethyl ether2 HHFAIA SJAPAIZ1 01, SHfA
WA F&E FHZ AFctSich AFT AL A=A B
3 & 10,000 xg= 1027 YilEgsto] AL Eosialon,
47 242 HE YFT thZ SA] AEcto] AR ol
2 Bt F Ao ARGSFALL, BE BEL -80°C] I5
BeRyct

2.4. Alcohol & acetaldehyde =% =&
¥ alcohol X acetaldehyde 5+ % &
8 ethanol E4 kit(K-ETOHLQR, Megazyme Ltd., Bray,
Ireland) 2 acetaldehyde £-4 kit(K-ACHYD, Megazyme Ltd.)

g Agsto] e

% 24 A

25 ADH 2 ALDH E& =X
1x PBS 500 pLo] 7t 22 100 mgS d7}sto] FA3}s5}a
13,000 xg= 1087+ YAHE2] st o|F 45AS st
ADH £4] kit(K787, Bioviosion Inc., Milpitas, CA, USA) ¥
ALDH ¥4 kit(K731, Bioviosion Inc.)Z Z7%35}it}.

26 Zt 7|5 XNE g4 2y Hsf Y XNE £ SF

E3 alanine aminotransferase(ALT), aspartate aminotransferase
(AST) ¥ gamma-glutamyl transferase(GGT) £-413} triglyceride,
low-density lipoprotein(LDL) cholesterol 2 high-density
lipoprotein(HDL) cholesterol®] sr+ AE 24 7]#9l
Southeast Medi-Chem Institute(Busan, Korea)o] 242 W70
™, &= total cholesterol(E-BC-K109, Elabscience Biotechnology
Inc., Huston, Tx, USA)Y 7} %A triglyceride(E-BC-K238,
Elabscience Biotechnology Inc.)9] St &AL A|HE kitZ
RSt

2.7 XE Sl =2 X

7t 224 AlZ+ 300 uL malondialdehyde(MDA) lysis buffer
o 2t 22 10 mge A7Fsto] FASAZ F 108&7F 13,000
g2 QAR dlo] AFAL ARt B AmE 27
20 uLo] 42 mM sulfuric acid(Daejung, Seoul, Korea) 500 pL
9l phosphotungastic acid solution 125 pLe} &3}slo] 5E7¢
Ao WASAT 1 ¥ 13,000 xg2 AR 45

https://doi.org/10.11002/fsp.2024.31.3.486
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2 AAsIReH, 4 floM +HE pelleta butylated
hydroxytoluene 2 pL7} E3HE DW 100 pLZ A EESIY
24 9 8% A3 e 55 24S MDA B4 ki
(K739, Bioviosion Inc.)Z Z43}3T}.

2.8. Glutathione(GSH) &'3F =&

7 23 A== 0.05 g9 7 221 Tid Ao H7tst
o] FAIBLIL 10,000 xg2 1057F YA Ee|sto] F5AS AL
ottt @4 Alae €4 100 Lo Hd A 400 uL
£ A7ksto] 3027t vortex¥t F 4°CoflA] 5EL ®A|6kGlAL,
10,000 xg% 1087F QA elalol A5 Ad) 2+ 24 o
E% GSH H4 kit(E-BC-K097, Elabscience Biotechnology
Inc)Z 745t

Y
s } ZZ]& phosphate buffered saline &N O 2 A2
Sfo] YRES X35}, 4% formalin 2% (Junsei Chemical
Co., Ltd., Tokyo, Japan)o| T ZA|7] & 4 ym I7|=2 2t
hematoxylin and eosin(H&E)° 2 FM5}o] 35t u]7(Olympus
BX41, Olympus Co., Tokyo, Japan)= &3 o3t

2.10. EA4/A2/

FAEELS 7+ AR 594]] WSS one-way ANOVA
ARl ofet Hatdt EEHAHESD)E A CH, 24 A&
o] EAA foJiof Higt AZEL Statistical Analysis System

mAU
PDA Multi 1 280nm 4nm
| . OH
= Ampelopsin | o,
! PNy
L1
I HO \Hl/%,o 1 QJ\OH
1004 N -
i S Yo
| CH 0
ol L S
o 5 10 15 20 25 )
min

8
&

7= Ampelopsin

PDA Multi 1 290nm.4nm

min

(Software 9.4, SAS institute Inc., Cary, NC, USA)E AR&5S
o] Duncan’s multiple range testz L}EFHTHp<0.05).

aj
ES

3. gdut # 1

3.1. XEYE 2o/

Ampelopsine acetaldehyde®} 22 472 AEA Y #
52 olAlslo] 4314 9 7 54 slao] £4S FehKim
3} Lee, 2011; Kwon 5, 2020; Na 5, 2013). Ampelopsin 3+
Fe 243 A3 Fig. 13+ 2t} SMt, HM- 2 SHM#-2
Z¥Z} 1.95, 10.22, 10.52 ppmO 2 UEFF O™, HM7 ¥ SHM
0] SMETE &2 g2 ampelopsing 5t = AL
1= It Kim 5(2008)2 flavonoid A& 2] ampelopsin
SAUT Guje] SEME F shtekn Hag o gk
Asparagine> NAD'§ EZ30 24 Aol S8 Ld350|
acetate® T ¥= A2 =0k H3]0f| o]24] gh=g AEItrt
(Park, 1993; Park 5, 1994). L-asapargine St-S- 275t A1},
SM- @ SHMZO A= 35.64, 35.19 ppmOE YEFEO L HM
oAM= AEER] UQtth(Fig. 2). Sung 5(2014) asparagine
o] 3UEY 2 FEjotw]Atolgty st & o
A ampelopsin®] T2 SMT-ETH HMT+ % SHMZoA &
71t A& H 2w, L-asparagine®] &2 HMa= A et
SM- % SHM+-of| 4 HEE| It o= ampelopsing F273
o= 7M1= ST G} asparagines F-RAESE 7}
A FUEY J7F 52 Qs ARARY ol Zol7k 1t

fu

o]

(B)

PDA Multi 1 290nm,4nm

50 ‘ ‘

a0
| ET\ Ampelopsin

30

PDA Multi 1 290nm.4nm
7= Ampelopsin

14393

‘ \
75

B ‘ |

| (

(11

25 “ ‘ .\‘“il" .l\
|

‘JL‘ ""‘,I 1 | | L‘?&f

ol A AN S el N

0 5 10 15 20 25

min

Fig. 1. Ampelopsin in SHM analyzed by HPLC. (A) Ampelopsin: standard compound, (B) SM: soybean sprouts mixture, (C) HM:
Hovenia dulcis Thunb. fruit mixture, and (D) SHM: soybean sprouts mixture containing Hovenia dulcis Thunb. fruit concentrate.
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mAU
3 PDA Multi 1 190nm.4nm
200 "
L-asparagine O
100- |
HN
Lo OH
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N 0 NH
-100 N ? -
N -
T T T T
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mALU
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(B)
mAU
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Fig. 2. L-Asparagine in SHM analyzed by HPLC. (A) L-asparagine: standard compound, (B) SM: soybean sprouts mixture, (C) HM:
Hovenia dulcis Thunb. fruit mixture, and (D) SHM: soybean sprouts mixture containing Hovenia dulcis Thunb. fruit concentrate.

Bl 2107 AR E™, ampelopsin 2 L-asparagineS $H-
2 SHMHoll A s34 2 7 54 Ao 5= A5AZE A

o7 HWoH}

32 HE 2t 5% Y A M7

WY ARE SE A AF, 1 FF W A% HISS
Table 20] YEFHTE SMi, HMT: 4 SHMF 2% 27] 74
W 45 AL 2 ARZ 7k wsp BRI ggte
37 A 2 A% F71geIA CRuT SME, HMZ 2
SHMZOIA A% 277 Uehdeh. Eak, 1t S0 C2olA
Vg Z7HeE RS BT 5 YA, CFS AT ol
A §918Q) o]zt ek eiglet. Faulkner 5(1969)2

= () F5E Wolisto] 92
Ed3Z 2Hoh] BEl AFY Tt dojdtha Hilst
, Kim 5(2022)2 &43-& H37F A8 449 &
7HAA 7F 28 W FEAY F8E op7|stEE 119
A7} Z7¥stctal Bskich E3E KimT Lee(2007)2 F
o] ¢dFE Fr2 A 3FHY AFTE TTHIHL

, 571 7t FAIE A4asiitkal B 16k a, Hong 5(2015)

ol

O

=)

4o el ¥R
llo |o
olN

&

o
URIY 23 2T Fof 4] % RAE RYH0R Bad
O EESc B QTHE B Vg Wy IRe
=3 BE ZAA 57 24 % A% S0l 24
2 3ol F719ct Teftt SM % HME Folai)

o o 38 o rlo &
4 T F

=

Table 2. Effects of SHM on body, liver weight and water consumption in chronically alcohol-treated rats

NV C

PC

SM HM SHM

Body weight (g)

Initial 254.50£5.367™  253.75+13.74°

Final 434.50+32.40°  353.75+21.70°

Weight gain 180.00+32.49° 100.00+24.00°
Liver weight (g) 10.63+0.46° 12.93+0.48"
Water consumption (mL/day) 46.69+8.33" 42.16+12.20"

253.67+17.76"

371.33+30.14™

255.17+11.54° 254.17£15.87° 254.33£1.75"

364.50431.51%  369.80+30.11%  393.58+17.57°

117.67425.26™  109.33+33.98*  118.80+22.76*  139.25+18.72°
10.91+0.36° 11.10+1.10° 11.2240.50° 10.67+0.23°
40.13+14.17° 45.79+14.09* 42.63+11.94° 41.79+11.14°

YN, normal; C, control (alcohol); PC, positive control (silymarin); SM, soybean sprouts mixture; HM, Hovenia dulcis Thunb. fruit mixture; SHM, soybean

sprouts mixture containing Hovenia dulcis Thunb. fruit concentrate.
PAll values are meantSD (n=6).

*Different superscript letters (*°) in the same row indicate significant differences (p<0.05) by Duncan’s multiple range test.
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=

o2igt F4=ECl Aokl om, 53] SHM 43 A] &7] 77
g AlE S71Fel FolH o Sk, I Sl Aast
o o= SUiu ddl 2 Fu=e] 95 ARET olgE &
Aot ™ AR Bz QI FF4a B Aol RS F7t
dEo, AT 42 JASke a3t SV Aoz A
Gasl=

pach

3.3 2TF=Z LjAf

AFL2L 7toA] ADHO|| 9J3f] acetaldehyde® E3f|% 1,
acetaldehyde= ALDHO] 9J3] Bdj==d], A=t &5 ¢ gt
AR =5 A5 Al acetaldehyde7} F25of 7F =4 FEE
ohjet £E, B2 U TE § 43 S4E o8 Tum
o} Casey, 2003). Y LTS G IS BT B2
gRI5taIR} @5 alcohol, acetaldehyde &% 2 ZF ZZ| o)A
ADH, ALDH &4 B2 H01519itKFig. 3). SHMZY] %
alcohol ¥ acetaldehyde &=+ ZZ} 2.89, 0.53 g/LE LER
on, CHETL} 56.61, 72.40%, SMTERLT} 42.77, 50.00% %
HMZE T 43.00, 53.51% 745191 0HFig. 3A9} 3B). 7+ 23]
ADH, ALDH 42 Col|lA] 15.85, 62.33 ULE 7P @2
e HYT, C Ha S o SMEoA 67.26, 29.84%,
HM=20] A 40.63, 27.39% 3 SHM<-ol| 4] 108.90, 63.74% -+

(A)

10

= = Go
T

Plasma alcohol (g/L)

N C PC SM HM SHM

©)

w L o
< =] <
T T 1

i
=3
=4

[
<
T

L

Hepatic ADH (U/L)
—
=)

=]

N C PC SM HM  SHM

JHoz 2 AL BEY 4+ YUckFie 3CS 3D).
Crabtree®} Newsholme(1972)2 FUEol S0+ aspartic
acid®} alanineo] ADHO| 845 #0] ¢F-Z EfE SHA7|LL,
asparagine©| acetaldehyde®] £/44-& FSA|ZITtaL Hls} o,
Shen S(2012)2: ST Bofoll TH-Elo] = ampelopsine]
A AL B} hAEL FAAT & o 2L B
Hh 9oy FFHOE, SMit, HMOJA E3F alcohol
acetaldehyde®] HL7} 7445}, 7+ 23] ADH ¥ ALDH9]
0] Z71e190h £ SHMZOIA SME 9 HMZ s}
% alcohol ¥ acetaldehyde 57} 9402 745} 0H,
7+ 2% ADH % ALDH9| 84| $73t A2 & Hof Fu&
3} SRS Qo) SEHREY AUA o] O A0 W
=, SHMT9] AW &3& £ 2 554 850 Hol
Ho=2 SHMZ &3 firkso] Hold Aoz Aladnt

34. 7t Jls XHE g4 2 Haf

ALT, AST 7t Al Wio EAst= &40l Zto] &4
@30z fFEH0] & ARE AREHAL AtH(Coudray
5, 1993). GGT= o2 7| AZ 2to] A= A4z A
Z Y GSH s=E 7 fA5t st &80l 383 A2
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Fig. 3. Effects of SHM on (A) plasma alcohol, (B) plasma acetaldehyde, (C) hepatic alcohol dehydrogenase, and (D) hepatic
acetaldehyde dehydrogenase concentrations in chronically alcohol-treated rats. All values are mean+SD (n=6). Different superscript
letters (*°) on the bars indicate significant differences (p<0.05) by Duncan’s multiple range test. N, normal; C, control (alcohol); PC,
positive control (silymarin); SM, soybean sprouts mixture; HM, Hovenia dulcis Thunb. fruit mixture; SHM, soybean sprouts mixture

containing Hovenia dulcis Thunb. fruit concentrate.
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1 o]& lsf 45t AEHATF FEEHA GGT7L F716H|
Elo] AstA AEFA A E EE= 7H A AR 5 YR 4
# Qth(Jung} Chae, 2018; Noh 5, 2015; Qian 5, 2011).
Fig. 40]A= T3 €3S RE3 d59 85 1t 75 AR
84 ALT, AST 9 GGTY &4 HalE golstgict 4328
Fofgh C2 A4l Ngol H]s) ALT, AST ¥ GGTe| &
Aol 127.44, 62.75, 157.50% dA3] 2715t AL QI 4
ARt T2t Coll Bls) SMt2] ALT, AST ¥ GGTY] &
2Fo| 25.95, 17.67, 22.33%, HM FoJA] 25.76, 15.26, 20.39%
J12]3 SHM AZF A] 55.68, 36.95, 54.37% Ast9oH, &
5] SHM+-2 SM 2 HM+3} H|WoF3lE o §-2]4Ql Ajo]
£ UElth Sung 5(2014)2 3= 55 =57 ¢3& &
T 39 ALT 9 ASTY] 5EE #AAAIZH, Li 5(2008)
YIS ke 719 24 AAAST % ALT)Y| B/o] F7I5IA
A9t asparagine©] 19% 335 sericin AZ]A] ALT @ AST
Fo] AT FARE £E0 R At B skt
ESF Ko 5(2006)Z /YT GuiE 4708 3 EFE0
7 GFE Fof F Hdo] 7 HS 855 B9 ALT, AST
2 GGT TAS Aetty H5lHT, Silva 5(2020)2
ampelopsin©] 2|3 TS ATt 9] ALT & ASTY] &
/go] IA FASHPEaL Bst vt 9t o]et Z2 Hik= SM
o 4 HMo] 9Jsf ALT, AST ¥ GGTY] &40 74sh &2
A Ayt Aot o, SMit E HM T FojHt o]
S= -8R SHMEo|A N#THE ALT, AST % GGT9| &4
< AojAl7l= ACE FRI}th o= SHM W ampelopsin
9 asparagine?} Z-& Y& B o3 A0 AIRHH,
BNl GIFEA 7 &4 HI8NE 2= 2 0% W

3.5. A[E LA}

Al 3 A TolA At e FAleto &
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Chyun, 2009). ¥Hd 4FL G& I3 7+ 23 @ I3 22
W WSS glgt A% Fig 59 Ptk 7 2% ¥ 9%
triglyceride®] o2 N+-(1.26, 30.83 mmol/L)¥} C+(3.32,
90.00 mmol/L)ollA] -9 Z Q1 zfo]7} YRt SMtollAl=
2.40, 52.50 mmol/L, HMZO A= 2.53, 53.67 mmol/LZ CZ0]
H|3] 744519 0™, SHMZO|AE 1.45, 33.00 mmol/LE N2}
SARSE 2hS YERATHFig. 5A%} 5B). €% total cholesterol®] S}
20 NZoJA 1.08 mmol/LE YEPgon CFold: 4.15
mmol/LZ F7Fok= S HERlaL, PCE, SM:, HM 3
SHMo A= 1,65, 2.19, 2.12 2 1.39 mmol/LE Cof| H]5f
total cholesterol §HFo] ZFAdlth(Fig. 5C). €% LDL
cholesterol& 73t A3} C+£0] 20.00 mg/dLE 7H =2 3
FS Yetd oy, SMYE, HMF 2 SHMwollA] 72} 41.65,
37.50, 62.50%% ZAstchFig. 5D). ¥Hd, d% HDL
cholesterol TFS CFoA 12.50 mg/dLE 7} F& shekg
Uelyon, SMZ(21.67 mg/dL), HM(20.83 mg/dL) 2
SHM(27.50 mg/dL)olA] Z7}ak= Agke Lhehilth(Fig. SE).
] AT HFe AY7He fEshed), ol 7 &40 27
gAlolH A9 wgo] 4 9 Byt Frleles Aoz IHA
QItH(Seong &, 1985; Shon &, 2007; Song 5, 2017). °]9]
Fig. SFoA] THg 4382 fxdt 359 7 &4 74 2l
staAl gefeby 9 ety 7 22 wWols 2l A3 CF
o] 7+ 221 Nitof H|3) Fefshs] oA FZaE wglo
o, HE|shy Tl e AL 37] 9 7 FURE A
gl 4= k. 28y SM, HMF 2 SHM72] st
7t 27 WA 2oz MAEglen, HesEos &
S 2F AN AZYE 7] 9 7t A, 9
SHM-2 N3} sty 9 §ejsha] zjo]7} A9 #E =7
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Fig. 4. Effects of SHM on (A) alanine aminotransferase, (B) aspartate aminotransferase, and (C) gamma-glutamyl transferase levels
in plasma in chronically alcohol-treated rats. All values are meantSD (n=6). Different superscript letters (*%) on the bars indicate
significant differences (p<0.05) by Duncan’s multiple range test. N, normal; C, control (alcohol); PC, positive control (silymarin); SM,
soybean sprouts mixture; HM, Hovenia dulcis Thunb. fruit mixture; SHM, soybean sprouts mixture containing Hovenia dulcis Thunb.

fruit concentrate.
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Fig. 5. Effects of SHM on hepatic triglyceride (A), plasma triglyceride (B), plasma total cholesterol (C), plasma low-density lipoprotein
cholesterol (D), plasma high-density lipoprotein cholesterol concentrations (E), and hepatic morphology change and H&E staining
images (F) in chronically alcohol-treated rats. H&E, maginification %30, scale bar 50 um. All values are meantSD (n=6). Different
superscript letters (“%) on the bars indicate significant differences (p<0.05) by Duncan’s multiple range test. N, normal; C, control
(alcohol); PC, positive control (silymarin); SM, soybean sprouts mixture; HM, Hovenia dulcis Thunb. fruit mixture; SHM, soybean
sprouts mixture containing Hovenia dulcis Thunb. fruit concentrate.

oottt olefgt A= T ¥IE Fof A 1 2 H EF
FHAE Tt 7K & ot @5 Ad skol: HIE
Yehlel, 2 24 W) AT 5 9 218 F7A 22
ATIS SATID W ATk GAE FFS Lheict
(Baraona®} Lieber, 1970; Kim¥} Choi, 1994; Kim 5, 1999;
Kim 5, 2018b; Lee®} Chyun, 2005). Kim3} Lee(2007)
isoflavoneg 2Hi-3t FUE o] WM ¢FE == S7HE
YFH9] triglyceride ¥ total cholesterol& Z4AA]Z 2.1, HDL
cholesterol& Z7MA AT B 15t TS Kim 5(2016)
L ok AFLo| 93] ZE HUoA total cholesterol %
triglyceride®] =7} S7FFAAT, A2 23ME A4
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o HYslon, Urena 52023y ¥3& Fof Fof
ampelopsine & 2|5} LDL/VLDLQ] H|-&o| 7435, 7+
2 9 A triglyceride”} FAst{thal gt v Qlh 7t
O Nt Hlsf 93 ¢S Foldh CFoA] =2 7t 27
9 &3 triglyceride, @% total cholesterol @ LDL cholesterol
T UERoH, W HDL cholesterol 982 VEIS £
9k ofye} 7t 229 AdHE 7] 9 7 Skl 1
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3] SHMT2 N3t fARE 23 3-8 Yeldch ol= SHM
W AAHE D] ampelopsind}t FUEY] isoflavone &=
o] Al|A &2 Qe FUE 2 YR GuiE = A
1S mfEct AARL HAE 7F 7S A &3kt 9L
< 702 FHH

3.6. gitsl 2Y

A fote S HHE AT AP 5 7F 00 A
8l AW free radical /o] S7HstH, Fiteksol 4 ks
AStER ALT % ASTS} o] 7 &4 ARZ ARGHIL

i)

ahg Qs
F= A9 7 24 9 @5 A A} RS S79% 2
& Fig. 6A%} 6Bof| YEHHlth. 7+ 22 9 &5 214 ik} o
2O Co] 1,110.94, 116.73 mmol/gZ 7} =& kS B
¥om, SM(823.52, 90.22 mmol/g), HMZ(861.01, 91.26
mmol/g) & SHMZX(677.68, 76.26 mmol/g)o| A ZHAst= 7
FE UE, SHM#ES N3 fARE =218 B9t GSH
= A BAEE ofrAte] dFo R ARt &4k o]
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Fig. 6. Effects of SHM on hepatic malondialdehyde (A), plasma malondialdehyde (B), hepatic glutathione (C), and plasma glutathione
(D) in chronically alcohol-treated rats. All values are mean+SD (n=6). Different superscript letters (*“) on the bars indicate significant
differences (p<0.05) by Duncan’s multiple range test. N, normal; C, control (alcohol); PC, positive control (silymarin); SM, soybean
sprouts mixture; HM, Hovenia dulcis Thunb. fruit mixture; SHM, soybean sprouts mixture containing Hovenia dulcis Thunb. fruit

concentrate.

AbSh E’“O]‘:’r(Wu 5, 2004). T3 ¥FE R IFHY
73 A 9 % GSH &2 743 23+ Fig. 6C2} 6D
7t 21] 2 dF GSHe Nto| Hlg] CtollAl Z2
37.07, 63.82% ZA5IPoH, RE oA 7P 3 ek
Uebdeh. Bhd, 23 Bl WEkEE W SMt AF A] 2842,
108.83%, HMT A A] 28.35, 106.66% Z SHMZ X Z|A|
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L]E == oﬂ/\-] A& FAYS} defo] Qo] o2 7HASH
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AIE dujo] = Rt o]5S HRSIH-E 1 isoflavone
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s340] BH FUE £TES 434 2 2 Ny A4
AHE o6t} shginth ST Ev] 55 HRE 7
UE E3HEH(SHM) Y| ampelopsin ¥ L-asparagine2] 35F
2 10,52, 35.19 ppmO2 FIFFO0, Thy FTL Folof
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9 ALDHO| €42 SHMZO|A 33.11, 102.06 ULE 714 %
© BHL et §Hy FTE SEL ALT, AST % GGT
9 7 7} 7% AR BASC] TS ZTPAIAL, SHM A
ZJA] Z12F 41.00, 130.83 2 0.47 ULE B4o] gojdos 7t
A8kt 7F 23 U €% triglyceride FES SHMLO)|A]
1459} 33.00 mmol/LE 7% WO zro 2 LT, uhA ok
&2 Eo® Z7}5 E= total cholesterol @ LDL cholesterol

2 SHMO|| oJ3f astion, T ¢3g Fol= <l
4% €3 HDL cholesterol &2 SHM A A S71514
o 7 242 Wk @ eSO B ATk vy %
FE oo 7F 222 FESH] HEoA FEAS i,
HEeHy BEolAe AdE] 27] 9 7 S7Ksi 1
St SHM H2lA] W0z B 1 249 M Az

Ao Uepal, e shEos HEgh 7 229 AL A
7] 94 = 74510tk SHMZY] 7F 24 9 g3 A H4ik
3} SRS 677.68, 76.26 nmol/gQ & 7P WL 7o 7 3R]
gon, 7+ 2% 9 ¥= GSH T2 SHMZA 7H =2
291 19.93 @ 20.08 pmol/kg® 2 UERGT whebd SUE E
£ SRR dujo] T ARt T35S © ampelopsin
9 asparagine?} 22 FRAAESS] AU s} SHM|
A SHE 304 2 7 7S A B9E S0 4 e
H, ol 754 AE AAstel| tigt 7Hs e AlAske 712
AR &8E & USZ AAR
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