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ABSTRACT

The antioxidant effects of freeze-drying acorn were examined to find how much the freeze-drying
acorn can reduce peroxidized corn oil poisoning, which influenced choleSterol, triglyceride,
phospholipids, lipidperoxides, GOT(glutamate oxaloacetate transaminase), GPT(glutamate pyruvate
transaminase) in serum, and cholesterol, triglyceride, lipidperoxides, fatty acid of phospholipids, SOD
(superoxide dismutase), catalase in liver. In this experiment, male rats of Sprague-Dawley strain were
used. The rats were divided into 6 groups, which were fed differently for 5 weeks : basal diet, 10%
peroxidized corn oil added to basal diet, 1% acorn flour and 10% peroxidized corn oil added to basal
diet, 5% acorn flour and 10% peroxidized corn oil added to basal diet, 10% acorn flour and 10%

peroxidized corn oil added to basal diet, and 0.25% tannic acid and 10% peroxidized corn oil added to
basal diet.

The results were as follows ;

It was found that the peroxidized corn oil-fed rats for 5§ weeks induced the elevation of cholesterol,
triglycerides, lipid peroxides, GOT, GPT in serum, and cholesterol, triglycerides, lipid peroxides in liver
as compared to the basal diet-fed rats, but the acorn flour-fed rats reduced the elevation of these
components. In addition, saturated fatty acids in rat liver phospholipids induced the elevation by feed-
ing of peroxidized corn oil and, on the other hand, the acorn flour-fed rats reduced the elevation of
saturated fatty acids.

The acorn flour-fed rats reduced the activity of SOD in liver while they enhanced the activity of
catalase in liver as compared with the peroxidized corn oil-fed rats.
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Table 1. Compoéiﬁon of experimental diets

(g/100g diet)
Components Normal Control A B C D
Corn starch 60.0 60.0 - 59.0 - 55.0 50.0 59.75
Acorn powder? 0 0 1.0 5.0 10.0 0.25%
Casein 19.2 19.2 19.2 19.2 19.2 19.2
Corn oil 15.0 5.0 5.0 5.0 5.0 5.0
Peroxidized oil 0 10.0 10.0 10.0 10.0 10.0
Cellulose 0.5 0.5 0.5 0.5 0.5 0.5
Methionine 0.3 0.3 0.3 0.3 0.3 0.3
Vitamin mixture® 1.0 1.0 1.0 1.0 1.0 1.0
Salt mixture® 4.0 4.0 4.0 4.0 4.0 4.0

" a) salt mixture(g/100g mixture)

CaCOs3 29.29 CaHPOs, 2H20 0.43, KH2PO: 34.13, NaCl 25.06, MgS0Os, 7H20 9.98. Ferric citrate

hexahydrate 0.623, CuSO4, 5H20 0.156, MnSQ4, H20 0.121, ZnCl2 0.02, K1 0.005, (NH4)6Mo7024, 4H20
0.0025.

b) vitamin mixture(g /100g mixture) -
vitamin A acetate 50,000IU. vitamin D3 10,0001U, vitamin E acetate 500mg. vitamin Ks 500mg. Thia-
mine HCl 120mg. Riboflavin 400mg. Pyridoxine HCl 800mg. Cyanocobalamine 0.05mg. Ascorbic acid
3,000mg. D-biotin 2mg. Folic acid 20mg. Calcium pantothenate 500mg. PABA 500mg. Niacin 600mg.

Inositol 600mg. Cholin chloride 20,000mg.
¢) tannic acid JP.

Table 2. Chemical characteristic of peroxidized corn oil

e
-

Acid value Peroxid value 1, value Carbonyl value TBA value
- (meq/kg) 2 (meq/kg) (MDA nmole /mL)
0.78 97.81 56.88 215.33 101.25
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Table 3. Effect of experimental diets on body weight, body weight gain, food intake, food efficient ratio and
growth rate of rats fed peroxidized corn oil for 5 weeks

Body weight BWG GR FI
Group — : o FER
Initial(g) Final(g) (g/da) (%) (g/day)
None peroxidized 248.2+432  370.4+15.72 4.21 49.23 18.36+3.42% 0.23
Oil treated 243.3+3.25  360.2+20.35 4.03 48.05 24.42+2.38 0.17
PO + 1% Acorn 2385+6.72  355.8+19.21 4.05 49.18 22.43+3.05" 0.18
PO + 5% Acorn 223.5+9,53  346.8+23.30 4.25 55.16 22.03+2.42% 0.19
PO + 10% Acorn 253.3+5.32  376.6+10.25 4.25 48.68 20.87 +2.53% 0.20
PO + 0.25% Tannin  203.8+4.25 311.6+16.53 3.72 52.89 17.84+3.62° 0.21

BWG : body weight gain

GR(growth rate) : final weight-initial weight /initial weight X 100

FI : food intake

FER(food efficience ratio) : body weight gain/food intake

PO : peroxidized corn oil

Significantly different from peroxidized corn oil-treated rat group(p<0.05)

The results are expressed as means +standard errors.,
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Table 4. Effect of experimental diets on content of total, free and ester cholesterol in serum of rats fed

peroxidized comn oil for 5 weeks

Cholesterol(mg/dL) =
Group : - T-ch/F-ch  T-ch/ester-ch
total free ester |
Normal peroxidized  69.55+5.98%  10.97+2.42™  58.58+4.69% 6.52+£1.0 1.19+0.03
Corn oil 81.40+6.52 13.03+2.88  68.37+6.38 6.56+0.36 1.19+0.04
PO + 1% Acorn 77.77+6.35™°  10.5240.93™  67.25+7.03%  7.47+1.06 1.16+0.03
PO + 5% Acorn 70.89+5.86"  11.29+1.40"°  59.60+5.61% 6.34+0.69 1.1940.03
PO + 10% Acorn 74.90+559™  12.71+1.94™ 62.19+5.88™  6.02+1.03 1.21+0.04
PO + 0.25% Tannin ~ 74.71+2.73™ 1194159 62.77+£2.87">  6.35+0.81 1.1940.03

a) : significantly different from the peroxidized corn oil-treated rat group(p<0.05)

NS : not significantly

The results are expressed as means * standard errors.
PO : peroxidized corn oil |
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Table 5. Effect of experiméntal diets on content of HDL-ch and LDL-ch in serum of rats fed peroxidized corn

oll for 5 weeks

Group %’:g;;% (I;r?g 1}'(1‘3113 TC/LDL-ch TC/HDL-ch Athii"c‘l’eg:mc
Normal peroxidized 26.95+0.63  38.50+7.25™ 1.85+0.24 3.94+0.48 1.59+0.27%
Corn oil 23.80+0.89 34.20+6.22 2.41+0.24 3.43+0.29 2.42+0.33
PO + 1% Acorn 25.84+1.60™ 31.34+6.97™  2.54+0.34 3.02+0.28 2.02+0.31"
PO + 5% Acorn 30.03+1.56%  22.04+6.67% 3.38+0.65 2.37+0.29 1.37+0.32%
PO + 10% Acomn 28.33+2.63  25.65+9.03" 3.18+0.84 2.67+0.37 1.67+0.42%
PO + 0.25% Tannin  31.60+3.33"  27.97+4.76° 2.72+0.31 2.3940.27 1.39+0.31%

a) : significantly different from the peroxidized corn oil-treated rat group{(p<0.05)

NS : not significantly
Atherogenic index® : TC-HDL-ch/HDL-ch

Table 6. Effect of experimental diets on content of TG, PL and LPO in serum of rats fed peroxidized com oil for

5 weeks
Grou TG PL LPO
oup (mg/dL) (mg/dL) (MDA nmole/mL)
Normal peroxidized 66.07+ 5.69% 90.58+ 7.64% 3,98 +0.07%
Corn oil 116.96+ 4.62 130.39+13.21 4.97+0.28
PO + 1% Acomn 102.95+ 5.62% 105.58+ 7.97% 3.96+0.29%
PO + 5% Acorn 94.08+ 9.57% 83.65+ 9.71% 3.05+0.36%
PO + 10% Acorn 104.59+10.16% 104.23+ 8.23% 3.66+0.10"
PO + 0.25% Tannin 75.64+ 4.07% 97.11% 5.89% 3.64+0.41%

a) : significantly different from the peroxidized corn oil-treated rat group{p<0.05) |

NS : not significant
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Tabie 7. Effect of experimental diets on content of GOT and GPT in serum of rats fed peroxidized corn oil for 5

weeks
GOT GPT
| PT
Group (karmen unit) (karmen unit) GOT/G

Normal peroxidized 74.042.34* 39.80+2.25% 1.86+0.12
Corn oil 128.40+4.15 44.80+4.08 2.8940.28
PO + 1% Acorn 79.20+3.56% 41.50+1.69 1.0140.11
PO + 5% Acorn 77.60+1.81% 35.40+1.51% 2.20+0.12
PO + 10% Acorn 81.40+5.72% 39.10+2.46% 2.09+0.23
PO + 0.25% Tannin 87.40+3.05% 44.20+3.76™°

1.98+0.12

a) : significantly different from the peroxidized corn oil- treated rat group(p<0.05)

NS : not significant
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3. 2HHst corn oil S0 ElF of 718 = X|gt &at
o] DjR|= &2 2| HE

1) 2t3 TC, TG 9 Lipidperoxides
3 % TC, TG, LPO9 F71e= Ak o]
He Aoz 48A o 2 4F 2olo] & 3
% TC, TG )i LPO9] §ake Table 83 gt}
3 AL TCHE LA A Yy FoT 24.22+
1.31(mg/g) 2.2 & 2o]Fd vlsf A yeht} 4
2 5% F4F3} tannic acid 0.25% FAFHE= &
oAl RpolE vpep o el 129 10% T
< FAFALEE S FES Yo 58S 8
ATt A TGEF oM E A4 AE 5 FoF

wERm{bR e

| 54.42+0.69(mg/g) .2 T}E 2ol v]siy =
A vElste ] Al 1% tannic acid 0.25% 59
TAAN 4 FAF4S Yl D g5ee 5%
107 2ol TANAM T 4 A4S YEPJ oYU 24 o)
ANt LPOZe oM = I3t d dE Sod 3
o] 29.20+2.45(MDA nmole/g) 2 t}& o] Fd Y
8 ke Al 1%, 5%, 10% FAZNA= 3}
Adde) F213 Q) 2po)E B IR tannic acid 0.25%
FoZdMe ¥ FES el oy fo4d2 2
o}, ol¢} go] % Fol TC, TG7} #4131xd o
2 F7138e Yl AL kimura $%0] B 1 A
A HAASA A S Ty 83 7o JFol 4
L8k Aol o3 A& W] W& Ao A2t
5o o] A e T2 FAF IR
Aol Fei g Foln 2 AR AFNA A= YA
¥ 2% &9 dda A3 ki 592 A
3R Fof #F0) 2} F2E FAE 3 F9 TC
o TG F4& AAAZ AL X Foll 72 epig-
allocatechin gallate S2] AJ&#o] ZrA £92] A&
AR AY ZFHe A HAdEAE F4 dAEE Y
ERY 7] B2 A pols sk

QAFANZ Hol Al FoToAM TC, TG,
LPO g3 74 A4S Faeg el gallic acid, caf-
feic acid, ellagic acid 52 &d JE S0 &5 o
A7) wjZoletn Azt

2) g AAZ 9 A A

VAR MERAAY F8 F4J YR 1IE

Table 8. Effect of experimental diets on content of TC, TG and LPO in liver of rats fed peroxidized com oil for 5

weeks
Group TC TG LPO

(mg/g) (mg/g) (MAD nmole/g)

Normal peroxidized 19.57+1.34% 50.52+1.19% 13.26+1.08”

Corn oil 24.22+1.31 24.42+0.69 29.20+2.45

PO + 1% Acorn 22.35+0.80™° 51.30+2.04% 25.18+2.74%

PO + 5% Acorn 21.14+1.11% 52.18+1.77°° 19.23+1.80

PO + 10% Acorn 23.74+1.44"° 52.78+1.93"° 19.67 +2.09”

PO + 0.25% Tannin 21.38+2.44° 51.064:2.19% 26.79+2.48™°

a) : significantly different from the peroxidized corn oil-treated rat group{(p<0.05)

NS : not significantly
PO : peroxidized corn oil
MDA : malondialdehyde
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Table 9. . Fatty acid compaositions in phophoﬁpid separated from liver rats

(area %)
Fatty acid
Group . :

16:0 18:0 Total 18:1 18:2° . . Total

Normal peroxidized 35.85 - 33.96 69.81 8.02 217 3019
Coin oil 41.36 32.10 73.46 7.41 19.13 26.54
PO + 1% Acorn 23.78 43.90 67.68 8.23 24.09 132,32
PO + 5% Acorn 23.30 41.30 64.60 7.96 97.44 35,40

PO + 10% Acorn 25.96 41.99 67.95 8.01 24.04 32.05
PO + 0.25% Tannin ~ 31.68 ©40.60 72.28 5.94 27.72

21.78

PO : peroxidized corn oil

¥ 31344 (poly unsaturated fatty acid)o] 2%
ol ol ¥iEaF e (B4 2%
orshak-g-) & wrol sk -S s 4o &
8] QAT £ A AEQ A= EESAEALS 1]
AR Ao ol it ZAdo] W3t 7] u) Fol AR
ol 7150l ASEHIL {54 (fluidity) & ZAAIA
o] T8 719} EESH S AaAg B
oltigl 334 (homeostasis) Ao AAS X st
Al "o}, olF XA gigh atsA o] &L dhe A
o] a-tocopherololc}) ¥ H}Atal =] A Foo o3t 3
AL AAE Fo APyt 2L EIAAE Ciso,
Cis:0%} BEZ 3R AL Cis:1, Cis: 22 4] 4F0|gew
vl &0l AxE HAZ Aol Aol 69.81
%, EX3A40] 30.19% 2 A WA §gko] @
ot ey LA gy B4 oM X
AP AEo] 73.46%, B X S do] 26.54% = 44
Ao] ol H|sle] 53] Exaxural gkl 743k
I A FoFoAe BEXFR A ol 718t
E @4E YEpdo] G4 Aol vk ol
Zo] JASLAHE Fojof o3 AxA e BEXsA
Ab o] £33 dh e T ALts A A o
Axzate e BEX S Ate] #atsl 2148 ol 3}
ARAE S AW o2 AG4EY 94 EF
#48 A T Table 22004 B uls} o] &
7t A4& JeERd Y 23 gl F92 EX3A
b Feko] Pt Aol d vl dAAS JEd AL
el ol &€ acornic compound®] &4kl =t
gl o3 AAAU BExX A ate] v 47 243t
-2 WA 7 UAU7] dEQD Ao s Y,

4. 48 comn oil 0 EF 2] SODL} catalase
gAoll 0|X| = A2l A
B AA S T4 UA 9 7-dol A SODs} cat-
alase2] FAE Wsl= Table 103 2t} SODE A%
Aol 7o) 13.76+1.16(unit/g protein)of Hla -3}t
AR FATE FHY A2 TVt o] T
Bug Aas} 2 AL Jelo. o F14
Ao HarstA o] A HAolA] free radicalE A
A3z o] o) YAE superoxide radical(027)& &
A7 skl SOD Aol Frletgivte 4744
o}, $8 A& E = F4Fe SOD F4o] 19.
68 +0.68(unit /g protein) e} 8] FoqLE] 3l
AMeE Fodd FAEEEE veley ZF 54 A}
olol= FoAdol giglth ol2ig AL Axud £
A 3= a-tocopherolo] Aol AR P34
Table 10. Effect of experimental diets on activity

of SOD and Catalase in liver of rats
fed peroxidized corn oil for 5 weeks

———

I

i

Catalase

SOD
Group (unit/g (unit/g
protein) protein)
Normal peroxidized 13.76+1.16° 8.95+0.46%
Corn oil 19.68+:0.68 5.50%+0.70
PO 4+ 1% Acorn  17.85+1.49”  7.29+0.46”
PO + 5% Acorn 15.36+£0.20  8.01+0.34”
PO + 10% Acorn  16.44+0.89"  7.42+0.60”
PO + 0.25% Tannin 16.84+0.77% 7.28+0.71%

- a) :sighiﬁc:antly different from the peroxidi- |
zed corn oil -treated rat group(p<0.05) -
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e 7S XA @5 Fojd H]3f SOD
BT E A9 oY Catalase BYEE 27 @4
& Ve on SOD$} Catalase 49 dAe 9
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