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Effect of Acorn Extracts on the Antioxidative Enzyme System
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Dept. of Food and Nutrition, Yeungnam University, Kyoungsan 712-749, Korea

Abstract

This study was conducted to investigate the effect of acorn extracts on the antioxidative enzyme system.
Male Sprague—-Dawley rats{110+10g) were fed on containing normal and high fat diets. They were
orally administrated(0.02g/100g B.W) of acorn ethylacetate—extract and water—extract at the same time
once a day, respectively. Net weight gain and feed efficiency ratio were increased in high fat diet groups
and decreased by acorn extracts administration. The effect of acorm extracts on hepatic glutathione
peroxidase(GSH-Px), glutathione S—transferase(GST) and catalase activities did not show significancy
in normal fat diet groups. GST and catalase activities and lipid peroxidation content(L.PO) were sig~
nificantly increased in high fat diet groups and this increment were decreased by acorn extracis
administration. However GSH-Px activity and GSH content were decreased in high fat diet groups
but increased by acorn extracts administration. The activitics of lactate dehydrogenase{(LDI), alkaline
phosphatase(ALP) and aminotransferase in serum were significantly increased in high fat diet group
but these increment reduced in acorn extracts administration groups. These results indicate that acorn
extracts could improve the liver function and prevent the metabolic diseases by hyperlipidemia.
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Fig. 1. Extraction of acorn extracts I, II.

Table 1. Experimental groups

Group Dietl

B Basal diet

BW Basal diet-+Water extract”

BE Basal diet+FEthylacetate extract?
BL Basal diet+TLard

BLW Basal diet+Tard-Water extract”
BLE Basal det+Lard +Ethylacetate extrac i

YRats were admmistrated oral intubation with water ext.
(0.02g/100g bedy weight) at the same time once a day

“Rats were administrated oral intubation with ethylacetate
extract(0.02g/100g body weight) at the same time once
a day

Table 2. Composition of experimental diet

. Content(94)
Ingredienis - - -
Basal diet High fat diet
Casein 200 20.0
Com starch 50.0 40.9
Sucrose 15.0 150
Cellulnse 5.0 50
Corn oil b0 5.0
AIN-mineral mixture” 3.5 35
AIN-vitammm mixture” 10 10
DL-Methionine 0.3 03
Choline chloride 0.2 0.2
Lard - 8.1

Yoelluose: Sigma Co.
“Mineral and vitamin mixture(g/kg mix.} according to
AIN-T6
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3te] ZAH Kit(Eken Co)& A48t 5434,

=HAe
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a2 Sy
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Mye) da)sle Aol T 2S5 F FoA AHA

Table 3. Effect of water extracts and ethylacetate ext-
racts on net weight gain, feed intake and feed
efficiency ratio in rais {g/day)

Net weight . Feed efficiency

Group gain Feed intake ratio

B 5700265 26941106 0.22+0.01°
BW 5550199 2434100  023+001°
BE 554+011% 24604118 0.22+0.20°
BL 628008  22974235¢ 027002
BLW 594+012°  2244%104° 02670027
BLE 587t021"  2L05%1.10° 0.28+0,02"

Values are mean=S.D.(n=8)
Values with a common superscript letter within the same
column are significantly different(p<0.05)

Aol nAHE Ale] T BE Ale] A3 wke] 2haEly
o}, ol EEF] 2 EY B3 gallic acidE £59)
Aol A2 oA st B3 gallic acidl 9=l o
2 9A 7% ST gallic acidE AR E F4
ol Ale] 413 eFe] AtaE = 7 (35).0.2 Mo, B A4
AHE REE]FEE 2ol o] S AR
e g 4 gl

Alo] B&-& BLEo] 7B 3o A H A
Ale] A 2aks g alFa] 9] 5] At Ae] E82
Z7bel sl 2, water extract®} ethylacetate extract -5
ol whE Aol vpelbA] il

71=% Zo| glutathione peroxidase, glutathione
S-transferase ¥ catalase E4

APalels) T ee|RaE R 2 65731 AT 3
#].9] glutathione peroxidase(GSH-Px}, glutathione S—
transferase(GST) ¥ catalase &4 ¥ 3E Tahle 400
rhebd et

ZEFEE Foji 7hEA £ GSH-Px &4 4
B7l ol Aelx] ke ned s B FEEY] TS
Table 4. Effect of water exiracis and ethylacetate ext—

racts on hepatic GSH-Px, GST and catalase ac—
tivities in rats

GSH - Px GST Catalase

decreased
G nmoles  decreased Ha(:

roup n Ijnj;gls:/}lln DNCB/mg n moles/mg

protein/ mn% protein/min  protein/min
B 8471030  14.84F143° 51.9415.14‘;
BW 815-060°  14.20£145° 49.66+1.38°
BE 7861140°  1471£143°  5L10+264°
BL 6704032  16924096° 55907408
BLW 967+076° 1525F151° 52.30+ 1.34°
BLE 1045206  1510t151%  50.18£350

Values are mean®3S.D.(n=28)
Values with a common superseript letter within the same
colurnn are significantly different(p<0.03)
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EEHFZE] 00 AAE oAslnEd ebhd
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Table 5. Effect of water extracts and ethylacetate ext—
racts on hepatic GSH and LPO contents in rats

GSH LFO
Group U males/g MAD nmoles/g
of tissue of tissue
B 304%0.12° 1086 =0.96"
BW 267017 11.80% 1.01°
BE 273=052" 1151 +0.84°
BL 275+012° 15521107
BLW 2 14£0.16° 13371000
BLE 2A5+0.20° 13.40£0.95"

Values are mean=S.D (n=8)
Values with a commen superscript letler within the same
column are significantly different{p<0.05)

propyl gallate, gallic acid & T4 %4 Fxo
al#ste] GSH gheko] ZaFciE Bl dAFeE
Aefolr) zaw 43T BLTe] ®Ak4l BT ¥
gle] $-2la o g asgled, BEEEFEE T4
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H:0» 2 #h33kx] A& o) A4 A1 714 GSH-Px4 712 e)
Heza AEg G438 F e TS HdEa
alet, oheba] x L] GSH Fhat GSHe| A2t
7o) 23 A Q] A A A 24 == HOp 2 lipoperoxidase
2348 AES nisly] 99 GSH-Pxd] 7|d2M 1
2| 3 s A 9] -SH7|Z S e 2 -1 5]7] $13 thicl
transferase?] 71AE 4225 H--& AT,
kA F9) LPO #ek-e A4l vl A 4
A feAL R FAHY 2, TEYFEFE FAA 2
A F 2 27 e LPO Eeke] FoH o2 A
o} BT ZEZE alo]2] f2)F Aol RAFHA ¥
ofc}. A H el A EERSFEE £ 4 LPO &
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llate F+& phenolAl £¢) 33FEF-2 -OH7| 7} fr2l7]
o] A 2A o) B fu s B AR THENES
A slnaa) Absbe] ] 2h4-S st on, LPO 4L A}
Hahs HoOpd] AL A Wl F-(42) 2.2 Atusc)

8A Z0| |actate dehydrogenase®t alkaline pho-
sphatase &M

657F A58l 33 9] YA 3 lactate dehydrogenase
(LDH)%} alkaline phosphataze(ALP) #4-& Table 6
o vehfsdct

ax24 0| & 4 # 3 BL¥ LDH 842 A4
o] el BT B}l oA o g Zri=Egich &, BLT9
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Table 6. Effect of water extracts and ethylacetate ext—
racts on serum lactate dehydrogenase and al—
kaline phosphatase in rats

Table 7. Effect of water extracis and ethylacelale
extracts on serum aspartate and alanine
aminotransferase activities in rats

LDH ALP AST ALT

Group — Group - ;
Wrobleski unit ‘Wrobleski unit Karmen unit Karmen unit

B 56.43+4.09° 20.40+1.65% B 9R8.06+3.368° 2458+ 1.68°
BW 5422+7.11% 2050+1.73™ BW 30,51+ 3.44™ 2097279
BE 4025+ 3.76 23,06 - 2.46° BE 30.74+3.28% 19.11+2.38°
BL 8280767 928,63+ 4,00° BL 40.35+591° 29,92+ 4.49*
BLW 60.1416.36° 92.79+2.45° BLW 3350+ .22 06.601+2.93°
BLE AR.B0L458° 15.37 2.00° TLE 346222407 26.80+ 1,53

Values are mean=S5.D.(n=8)
Values with a common superscript letter within the
same column are significantly different(p<0.05}

LDH 4 4l e A5 2 Q3 22835 14 (38)
# 73 A 2K o gk SFHHe] 7| ¥
# 1LDH7} Zv1a Aoz A4Hc) R0 ZEEE
Fo el 3leld LDH 4L felH 22 gasige
o], B3] ethylacetate extracte] 2] A &347} F= 544
vebtd, ALP 84 94 BEel vl BLao| #-914
o2 el R SFEE T4 A X2
sld F7hE ALP 4L freA oz faEgled,
ALP 84 94 BLWT ¥} BLET Il 4 &7} $48}
A elgol ¢ tannin $o4] EF ALP 840
&) A o] 2| 3= gk ont ZhAE gl vl Mitjavila(44)8] B
24 k3,

8E F2 aminotransferase &4

Table 7¢lle ZE8] FEE2S Fol T A P4 as-
partate aminotransferase{ AST)#} alanine aminotrans—-
ferase(ALT)9] &4 ¥3EE el

ASTE BFe n]ste] BLTA 5oz Hr)
Fgon ALTE #Z2 442 Jehldd. 244 4
o2 418 ALT, ASTH &4 7k A9t 5 49
Az M E AR R g3l o] AT 74 whEe] ¥
A= eyt Aoz AzbEle) ALT, AST 842
gaRukat dgalsl A 2 akg n-34 oy
FEAGAE AT A A o] JelH4b). =§
F45)E Fa A o)A ot AalgAtel A R A
A& AH A4 74 ALT, ASTS] 84 Sv7) et
drhar ¥ wslg o, # S48 E A JHFS ALT
#Ao] b ¢l a Basted B dfATe) dAs)
Het B Hgol 2 ue]fEE Fog 72 AST, ALT
ZA o] 7443 7L tannin®] antihepatotoxic effects
Z vieldi o, 53] 243 tannin o} -84 tannine]
slel ALT 84 o4 &£5+7 == Hikine 5{47)9]

Values are mean=S.D.{(n=28}
Values with a common superscript letter within the
same column are significantly different(p<0.05}

w9 Aok
2 o

B ATE REEFEF] A E AHAE #
A AW st ELA elAE FHE TSRt
A=k APETLE Sprague-DawleyE 7 3
-5 Aldste AR SE g A lardE 9.1% H7}
gt A3l ale] B Foleldn, FEREEES AF 100g
% 0.02g8 P19 AN} A4 TR g e HxTE
A D95 Fodaty 6573 AP gt FA
gl Ae] 4L A H B Frlslgon, REY
F2F 54 Ao] AH=ko] hag gk A o] 44
£ 98E 7R 9E Ao eyttt mEEaE
E 5] 4] glutathione peroxidase, glutathione S—tran-
sferase ® catalase?] ¥4 #H3l7| Fo]Fe]A] o=
2 EEIFEEL FEAS Hq17 S qledch Wi
EEDFEE Aol §o AL @R dgkedt =
A"} 4 2 A) e}l glutathione peroxidase 4 &
Moz 22 Agen &5 glutathione S-trans-
ferase?} catalase 84 & HAe o2 FEAFED
X, BT EE2E Tor pA kAo 41 SHtEE
27 &4 W8S gkl 5= gl sies ARsd
A4 A EEEF2E Fo9E glutathioneT =7 3
£E52] geks folH e g 7haA Z ok Gintathione
FHeF 7t plutathione peroxidase 84 Z7tel W&
71A 248 e} AldsaEge] Al AA A
2 2ag 2o g gabEo} w3 2k 4EE 5
o] Zp4H AL BB S2EE AR o3 gISE
28 g4 £719} glutathione®] ¥] &4 3412H2Hg-
o 71915 722 Algch €34 9 lactate dehydro-
genase, alkaline phosphatase & aminotransferase -4
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