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Abstract

An rat liver enzyme test was carried out in order to investigate preventing effect of selested amino acids and
some food extracts on ethanol induced liver toxicity in vitro. Solutions of aspartic acid, arginine, glutamic
acid were prepared and treated on ethanol treated rat liver preparation. Protective effect of amino acids on
lipid peroxidation was determined. Same experiments were conducted using aqueous extracts of Dried
soybean sprout, Dried Alaskan pollack and Ganoderma lucidum. The TBA value indicating the lipid
peroxidation decreased significantly (p<0.05) by addition of aspartate, glutamate and arginine, repectively at
concentrations of 6.25~50 pg/mL. Similar results were observed by adding the aqueous extracts of Soybean
sprout, dried Alaskan pollack and Ganoderma lucidum. The aqueous extracts added after ethanol treatment
presemted more effect than added before the treatment.
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oM EYH|F| =8 H&5 2 t}A] Acetaldehyde dehy-
drogenase (ALDH)ol| 2]al|4] oflglo]|E 2 t}A] Ba)
o] %03 B3 vhabrlaR W) wkef 2w d of
o] UdFEE AEH2oE FLE Aol HAER
AAVE #EF a4 2 AlZJlel4 NADH 5%
£ Z71A17)32 d3A o2 NAD/NADHS v]&2 7}
& AA FAA L B SR, w3 7 =
A2 g ABHAA 4] 43 AarE A
AR EA] A Fo) EARE oo gid el
$55= ADH o|2jol| % ZhAx 9| wlo]aRFe] oz
& Ar3EE AA(MEOS: Microsomal ethanol oxidazing
system)*”2] 228 f-w8l7 o] A oixdative
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Kato"¥2} Qei Y] a}2% NADH~7} xanthine de-
hydrogenase (XDH)®] #A%-8& 7}4A]7]9 xanthine
oxidase (X0)2] 7 28 & lipid peroxidationg Z7}
AlZIek ® sha glet. wheba] o eh-gol 2jdte] 7}
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t}. Balola} ul H0ML aspartateF F-of 3o A E o)
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SigmaAlel| 4] -+3]3} aspartate, glutamate, arginine-3-
zbzk 6.25, 125, 25, 50 pyg/mLe X8 Wi S5
o EHich.
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T sldch. FYE-E dry ovenoll o] 65°CollA 54]
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Lipid peroxidation &3
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7F 73} 3 control-& 2.3430] 3, oEFE-2 2.6540]]T).

o] Comporti 5, Takada 2] in vitro A3l
A] ol|&+2 2] & lipid peroxidationo] F7}3HS B
Z Axpe} dx|abgdct. lipid peroxidationAyA-S- ol gk
< Abstoll 93k opAE 3| =] AT, NADS]
ZHle} g4 Fe)e] NADH A4A4deg <Id NAD/
NADH B]-& 7}4%" §-%.%|o{x]+= michrosomal ethanol
oxidazing system (MEQS)2] 717 u}& 33 el
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t}, o]& A|7}te]| w}-E lipid peroxidation?] 7;A Ei=
3-8 o 4= 9l (Table 1).

ol|er-g 22 ¥ aspartate, arginine, glutamateE- 6.25,
12.5, 25, 50 pg/mLe] =2 )3 Ao =7t &
7}&k4=E lipid peroxidationo]| Zt438l= 7388 292
o dEE EAFCE fosir). ofulxAbF
arginineo] 7}3} ©ro| lipid peroxidation® Z}AA]Z 31
aspartate, glutamates™ o]t} & 124]7F A5} F 6.25
png/mLE5oll A arginine2 1.135, aspartate:= 1.986,
glutamate= 2.1100]1¢lt}. ©|+= aspartatez} & 3}7} 7}
2 & Foleta ojAlgt Adebs thEZLR o7
FyAog 7]3e] Whsjzlvh= lo). ot aspartate}
arginineo] FFF.oA AAAdolul wite|7] widl| 2
L 71 g a3}t F 7o A Polrt

Aspartic acid®] -9 FH AT Hr} 12, 24, 4847}
A F 2% o2 824 o)A lipid peroxidationo]
gk ek, 124)7F A3 F 6.25 pug/mLollA 1.986,
12.5 pg/mLelA] 1379, 25 pg/mLellA] 1.150, 50 pg/
mLel|A] 0.3810]¢t}. arginine®] 3-$-% FAH AT H
o} 12, 24, 48 A1ZF A F peER G4 A
lipid peroxidationo] Z}48lgict. 124]7F A3} & 6.25
ug/mLolA] 1.135, 25 pg/mLeA] 0.081, 25 pg/mLel
4] 0.423, 50 ug/mLellA] 0.388 o]gir}. glutamate] 73
v 1247 Ao F w2 Fo04 A FAXT
Xt} lipid peroxidationo] Z}A-3kel s, 24417 3= ¥
o= 50 ug/mLell Ak FAHXF ®eb §A4391A lipid
peroxidationo] 7}A~3}ed 2 v 48417t A3} Foll= 12.5,
25, 50 pgmLyxeld FAAIEAG F4 A
lipid peroxidationo] 7}4-8}3ic}.
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22 frEFo 2 oEkg fal 4 Eu NAD/NADHH]
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ofvjzt WA A el of'k-E AAH ol oHted aspartateE
3%t #3} lipid peroxidation§Ado] =A 7FAFF 4}
5] Avpely dx|sigdct aeby & AYE E3}
of B} 2] jn vivo A1E-S E3}o] aspartate”] lipid
peroxidation A A43-& ZtAA17]e 2N AkL #olgd
£ A A7l tlAFEA R Ao 3% ZAAE Ay
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Aqer&-g Qg zejeiv)d A4S EAvta 2 ¥
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Table 1. Effect of aspartate, arginine and glutamate on TBA value indicating ethanol-induced lipid peroxidation in

rat liver enzyme preparation

(mmol/mg protein)

Sample Time (hr)

12 24 48
contro} 2.343+0.102" 2.345+0.048" 2.561+0.121°
ethanol 2.653+0.081* 2.70140.022° 3.067+0.027

6.25% 1.986+0.113° 2.013+0.015° 2.382+.0.016°
12.5 1.379+0.029* 1.6334+0.034° 1.899+0.031°
aspartate (1g/mL) 25 1.150+0.018° 1.479+0.010° 1.6224-0.013°
50 0.381+0.010° 0.5311-0.011° 0.8130.059'
Sample Time (hr)

12 24 48
control 2.343+0.102° 2.345+0.048" 2.5614:0.121°
ethanol 2.653+0.081" 2.70140.022° 3.06740.027

6.25% 1.1354-0.027° 1.44240.058° 1.610+0.021°
arginine (ug/mL) 12.5 0.8814-0.005° 1.103+0.030° 1.470+ 0.018°
25 0.4234-0.014° 0.516+0.006° 0.784+0.013°
50 0.388-+ 0.006° 0.4184+0.013° 0.482+0.016°
Sampie Time (hr)

12 24 48
control 2.343+0.102° 2.345+.0.048" 2.56140.121°
ethanol 2.653+0.081" 2.70140.022" 3.067+0.027°

6.25" 2.110+0.067° 2.348+0.023" 2.4574.0.021°

12.5 1.763+0.039° 2.33140.022 2.229:4:0.024°

glutamate (ug/mL,) 25 1.504+0.067 2.296+0.010" 2.076+0.092°
50 1.366+0.048' 1.679+0.135° 1.955+0.021°

"Mean values of 3 replicates. The same alphabet superscripts in each column presented no statistical significance (p<0.05).

“Concentration of aspartate added to test sample.
“Concentration of arginine added to test sample.
“Concentration of glutamate added to test sample.
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FE2E A7he) <Al ke AR A9 FE
8.916 pg/mL, 2] 3.873 pg/mlL ojglen Heols=
0.219 pg/mLo 2 E-AF o] Fuig A gsge] 713
E=¢rh w3 olvial #AJ 2} aspartate, glutamate,
arginine S FoHEANA wi-g A pehdon
aspartate, glutamate= 2| R} Eojo o] o] i
=o} it} B3] arginine Eojoll= EoIglA] gt
™ G2l & &-2ofo] EA5}3rH(Table 2).

AZE F&HE Xalof 23t lipid peroxidationg] g}
Z8lE S9R-H e vt MelF 4 AESFEE A
2]oll 2]&! lipid peroxidation®] ¥ 3}-E Table 3ol 1}e}
e} dstg Ae] F FuUE, 8o, 49 2E F
EojA Aj7ke] 73 AA] lipid peroxidatione] 43
Z7lsle A& 4 4 ok ole AZkel ulE lipid
peroxidation®] Z+A~ 3= 918 o 4 3cH(Table

Table 2. Free amino acid compositions of protein ex-
tracted from Soybean sprout, Ganoderma lucidum and

Alaskan pollack (1g/100 uL)
. . Soybean Ganoderma Alaskan
amino acid .
sprout lucidum pollack
aspartic acid 13.11 0.0023 1.15
glutamic acid 11.37 0.0321 5.96
hisitidine 82.26 0.0193 2.89
serine 28.71 trace trace
glycinc 10.75 trace 12.94
arginine 68.04 0.1370 trace
threonine 32.52 3.97 12.00
alanine 39.12 5.27 45.51
tyrosine 33.75 trace trace
valline trace 358 0.17
phenylalanine trace 0.01 trace
isoleucine trace 1.83 trace
leucine trace 2.27 4.13

3). Lipid peroxidation ol|&+-& 32| ¥ 25, o, o
2| & 6.25, 12.5, 25, 50 ug/mLe] Fx & 22§ Ax}
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Table 3. Effect of Soybean sprout, Alaskan pollack, and Ganoderma lucidum on TBA value indicating ethanol-induced

lipid peroxidation in rat liver enzyme preparation

(mmol/mg protein)

Time (hr)
Sample
12 24 48
control 2.3434+0.102" 2.345+0.048" 2.561+0.1210"
ethanol 2.653+0.081" 2.701+0.022° 3.067+0.027*
6.259 2.016+0.070° 2.129+0.083° 2.413+0.209
Soybean 125 1.64310.063° 1.74240.022° 1.876+0.069"
sprout (lg/mL) 25 1.136+0.095° 1.515+0.012° 1.699+0.070°
50 0.393+0.013 0.552+0.007" 0.814+0.312°
Time (hr)
Sample
12 24 48
control 2.343+0.102° 2.345+0.048" 2.561+0.121°
ethanol 2.653+0.081° 2,701+ 0.022° 3.067+0.027
6.25" 2.317+0.057° 2.399+0.019 2.715+0.079°
Alaskan 125 2.113+£0.192" 2.175+0.325" 2.594+0.077
pollack (ug/mL) 25 1.986+0.109 2.121+0.167 2.262+0.495"
50 1.968+0.050" 1.96240.032° 2.202+0.375"
Time (hr)
Sample
12 24 48
control 2.343+0.102° 2.345+0.048" 2.561+0.121°
ethanol 2.653+0.081° 2.701+0.022* 3.067£0.027*
6.25" 2.287+0.247 2.384+0.188" 2.71240.105"
lf;a{:;dem” 125 1.850+0.117 1.995 £0.084° 2.207+0.241°
(‘:fg'/ n'l‘f) 25 1.55340.260° 1.7494+0.192° 2.021+0.074°
50 0.440+0.010° 0.574+0.038° 0.920+0.234°

UMean values of 3 replicates. The same alphabet superscripts in each column presented no statistical significance (p<0.05).
“Concentration of Soybean sprout added to test sample.
*Concentration of Alaskan pollack added to test sample.

“Concentration of Ganodema lucidum added to test sample.

¥ =7} Z71442 lipid peroxidatione| 7+AdH= 73
& 2yoen olAL dyE EAEoR fofg)
Al E 2555 F}E-FE5o] lipid peroxidationg 7}
A o] A4 F I e 2 ofR], Bof #olgct &
NErES He|stn FEFES Astd 1242 A3}
Foll 625 pugml EFxeli] FTUEL 2016, Ho
2.317, 9 &|+= 2.28701¢icHTable 3). 281} o] & A]F
FEE7H) folH Aol ldeth oft FUE 3%
=9 A4a3pr) Fobe ZE o 5= et FA-8] 4]
FTEe] A FHRTE} 12, 24, 48X A F
RE x4 lipid peroxidatione] 5243 1A 7tAas}
ok Hole] Ag FAHzls= 1247 A3 F 125, 25,
50 pg/mL EXodlA] F-2 xR} lipid peroxidationo]
S-o A QlAl 7t 2447F A3 Foll= S0 pg/
mLol| 4] F-x] 7Bt} lipid peroxidationo] 214 Q1A
7raslg e, 48X 7F A3 Folla= 25, 50 pg/mloi
4] $-2] x]F-H.r} lipid peroxidationo] ZF4-8bed o} F

o4& At dx8 A= 12, 24, 48X A=
£ 12,5, 25, 50 pgmLEEold] AT} lipid
peroxidationo] 52|43 g1 A 7FA3idct.

&S eld 2t AEHFEF Ao 2J3} lipid per-
oxidation®] ®H3}-& Table 40 vlehiigic). oekg-
2l g, 8o, GAE Fxelo} 2L Fxe A
3 Ay FAelet 22 AAE viepldcl(Table 4).
AEBSFEE A A FEL 7 12, 2447 A3
3 125, 25, 50 pg/mlgxolx] F-Hx|FHEr} lipid
peroxidation®] F-21A Al FAstela 4847 A3}
FollE 50 pg/mLFEell At 53 x5 B} §-2)4 A
ZhAsidet. Bolo] A9 12417 9 F FrHE ¥
2] 2] K} lipid peroxidationo] #241 QA 7}43kyd
L 24, 48217 AR Folle BE Floold] F-3 Aol
v] 3 lipid peroxidatione] Z}Axd}x] ¢glct. i =)< A
Foll= 1227 A7 F FrHE oA QA FAxT
Xt} lipid peroxidatione] 7}Asled 1, 24, 48417 A=}
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Table 4. Effect of Soybean sprout, Alaskan pollack and Ganoderma lucidum (pretreatment) on ethanol-induced TBA
value indicating lipid peroxidation in rat liver enzyme preparation,”

FeAdell i3t RF E

(mmol/mg protein)

Time (hr)
Sample
12 24 48
control 2.343+0.102"" 2.345--0.048" 2.561+0.121
ethanol 2.653+0.081° 2.701+£0.022° 3.067+0.027
6.257 2.023+0.135 2.357+0.110° 2.866+0.367°
f”ybft“" 125 1.730+0.070° 2.078+0.040° 2.557+0.118"
YOU,
(ﬁg/mL) 25 1.178+0.210" 1.9104+0.21(° 2.431+0.072°
50 0.436+0.024° 0.451+0.066° 0.745+0.143°
Time (hr)
Sample
12 24 48
control 2.343+0.102 2.345+0.048" 2.561+0.121°
ethanol 2.653+0.081" 2.701+£0.022° 3.067£0.027
6.25% 2.063+0.076° 2.684+0.101° 2.908+0.270°
A(’)‘;;"“: 12,5 197240212 2.650+0.044° 2.888+0.275°
fug/“nfL) 25 1.659+0.159" 2.64240.054* 2.757+0.231°
50 1.605+0.016° 2.605+0.016" 2.603+0.014
Time (hr)
Sample
12 24 48
control 2.343+0.102° 2.345+0.048" 2.561+0.121°
ethanol 2.653+0.081" 2.701+£0.022" 3.067+£0.027
6.2540 2027+0.151° 2.664-+0.044° 2.900+ 0.356*
IGa('t;de'"“ 12.5 1.851+£0.059° 2.59540.016° 2799+ 0.239°
(':fg/ n‘:;:‘) 25 1.54340.053° 2.10340.340" 2,665+ 0.001"
50 0.497+0.055° 0.65440.274° 1.127+0.18%°

1’Mean values of 3 replicates. The same alphabet superscripts in each column presented no statistical significance (p<0.05).

“Concentration of Soybean sprout added to test sample.
“Concentration of Alaskan pollack added to test sample.
“Concentration of Ganodema lucidum added to test sample.

F 50 pg/mlsEel|a] 3] x]F18} lipid peroxidation
o] frelA Al Zrashkadet.

A EF2 59 Agjeaid w2 lipid peroxidation®]
WahE A B Fo{(12417F A7 F)e A5 Al
3 FuEd R F3 f’491 7%} lipid
peroxidationg- & v 7tAAZch & 12417 A F
125 pg/mL s 5ol 2ole] A A 1.972, 4
2] 2.113, To}E2] A el 1.730, Fxje] 1.643,
3] 74 A= 1 851, Fxj2} 1.8500]%dr}. o]
ethanol Me]d AFLEFESL FAT ALe FAol
vhel} 1A vledof] vkxlst e 2 lipid peroxidation®]
3l7F A A vehdZlo]ar ethanol X2} ¥ A FF2ES
Foigt 7495 5A4e] vehd Fell Al dhlr] o
Folf lipid peroxidation®] ¥W3}7} 2A Jeh}= Ao
2 2490 Gk of AokE An AEREES
gl uhE zlolrl Avay B 4 glon] o
2 & o] gugt 235 7] 8t invivoAdl§o] B

8% o2 Abad).

Table 2¢]] v}ehd 713} Zlo] aspartate®} arginine--
o] $3aL Sl FuhEe] o AEFEEC 1)
8] lipid peroxidationg Z vl Wo] FAiAlzgon
aspartate £} glutamate -8 i}-ﬁ—?ﬂ H-o ¥} aspartate}
glutamate%f& & 01} arginineg -3t 2347} Eav)

& o 4 9)git}. o]+ arginine, aspartate, glutamates=
%,% lipid peroxidation® Z}4:A17 ofv)h-Al-g-oe] 7
e} x| 3h{ct. vhebA] aspartate, arginineo] Z47} o
08 A EFSE $iE g E) 3L o]
vin} aspartate, arginineo] A FHF-sloiL o lipid
peroxidation®] & }r} £ Ao g AbgF )

whebr] b 1§ G Pl v Zu et
Bol golet=il g o 4 olvh =3 A EFEEY 7
23 i ey aspartate arginine % glutamate 4
3 o] Qle ALR F2Ew AEEEEY 3
o Bbg A& it o] F ofvimAl® e A E
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Bole Aoz g}
2 o

B A3l aspartate, arginine, glutamate7} oj|&}
<2 |3 ZhAEo ] lipid peroxidation®] 3}
E vl d2Re SHAA A FeE & o
8z FE, o] g AWM &9 in vitro A ¥
< Eilo g AHel® zhAEZel iy lipid
peroxidation ¥ 3l-5 Bglr} =3} oxk-&A o] dt
ZH A A A FE2] 2je]ea]d] alE lipid peroxidation]
HehE Botcl SOE-H (A E)ol oer-E(0.56 M)E-
50 uLg A’k F olvuiAlg A AEZFEES
6.25, 12.5, 25, 50 mg/mL FE & Hels}gdc}. o] 4
o] A oS3 gl Aspartate, arginine,
glutamateZ= arginineo] 7}3; 2 7} B & FI-E e
ok FbE, Fo, X9 WA §epd FrlEol
8.916 pg/mLo 2 714 wWskch.

FHE, Bol, JAFoNAN T FEE I E
7r 83 &A3E vehlgdd. 7] A EFFEEE o
g ohgoll Aeldel s AS dAejRc I B &
A7} & F7she 78S Jehi i)
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