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ABSTRACT

This study was carried out to study influence of antioxidants on serum and tissue of rats fed with thermal-
ly oxidized oil.

The experimental animals used 30male rats of sprague-dawley weighting 150+25g.

They are divided into 5 groups and fed to experimental diets which are composed of 15% thermally
oxidized oil in addition to ascorbic acid, Vitamin E, Ethylendinitroteraaceticacid(EDTA) and none added
oxidized oil by heat and fresh soybean oil group.

Thermally oxidized oil was prepared from the soybean oil by heating at 180°C for 30 hours.
After feeding for 4 weeks, the result are as follows;

1. Body weight gain were lower B diet group than A diet group.

2. Total cholesterol levels in serum of all experimental diet groups except B diet group were higher than that
of A diet group.

3. HDL-cholesterol levels of all experimental diet groups except E diet group were lower than that of A
diet group. _

4. The activities of GOT, GPT in serum of all experimental diet groups except B diet group and D diet
group were higher than that of A diet group.

6. Vitamin E levels in serum of E diet group were highest than that of all experimental diet groups, and

Vitamin E levels in liver of A diet group were highest than that of all experimental diet groups.

6. Lipid peroxide in Serum were highest B diet group than that of all experimental diet groups and the
other experimental diet group significantly lower than that of the A diet group.
7. Lipid peroxide in liver of all experimental diet group except E diet group were significantly higher than
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that A diet group and lipid peroxide in kidney of all experimental diet group except B diet group were

lower than that of A diet group.

Four these results, ast'itamin C, Vitamin £, and EDTA added diets have an effect of thermally oil
by antioxidants, it could be suggested that thermally soybean oil diet has required to add antioxidant
because it has not sufficient Vitamin E for antioxidant and intake and overtake level of thermally soyben

oil diet should be studied to go ahead.
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1. MEAlo]

2 AgA ARS8 Aol IV 5o AYsje] =
doll ME RAoln] AFFYozZe F71ES 180T
A 30413 7t sl ARRE . Aol =4 F
vitamin EHE2 A AN A3 A" 2
Holel 24 R o4 4L Table 1, 29 2Tk

1) Basal diet : 4% A= Co.

2) Starch : Glucose : Sucrose =70:20:10

3) Salt mixture (g per loog salt mixture):

CaCOs 29.29 ; CaHPO, - 2H,0 0.43 ; KH,PO. 34.31
; NaCl 25.06 ; MgSOq - TH,0 9.98 ; Fe(CeH:O7) -
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6H20 0.623 ; CuSO4- 5H320 0.156 ; MnSO4 - H,0
0.121 ; ZnCl, 0.02; KI 0.0005 ; (NH«)e Mo704s -
4H,0 0.0025

~ 4) Vitamin mixture (mg per kg diet): Thim-

in « HC1 15 ; Riboflavin 5 ; Niacinamide 25 ; Ca —
patothenate 20 ; pyridoxine - HC] 5 ; Folic acid
0.5 ; Biotin 0.2 ; vitamin By 0.03 ; Retinyl ‘palm-
itate(1.U) 4000 ; cholecalciferol (1.U).4000 ;
cholin chloride 2000 ; menadione 0.5.

5) Cellulose

6) Ascorbic acid : L —Ascorbic acid, Shinyo
pure chem. Co.

7) Vitamin E : DL —a—tocopherol, Merck.

Table 1. Composion of experimental diets

A Hot 7t A4t fFle EFH 2o ol 9F 3

U. S. A.

8) Ethylendinitrotetra acetic acid : Yakuri
pure chem. Co/Japan

9) Test oil: Soy bean oil

A7}, carbonyl 7he AHFH® o) FE1gion 2
L= wijs!¥o) 28] peroxide 7} ICUH™
(Method of International chemical union)ol ¢

8 S

2. MES=E

Q@%%—& A Fo].150£25g = sprague —
dawley Al B# 43 307S 10Y7 A@aPAL
22 JeAZ & A2Y 6utel¥o g o 45T

(a/100g diet)

At —
fo———

Group
Component —
Control A* B C D E

Basal diet” 100 .

Casein 18 18 18 18 18
Methionine 0.1 0.1 0.1 0.1 0.1
Salt mixtureS) 4 4 4 4 4
Vitamin mixture4) R 1 ] ] !
Cellulose®! 17 17 17 17 17
Ascorbic acid® 0.05

Vitamin E7) 0.05

EDTAS) | 0.05.
Test oil?) (g/day) 1.5 L5 L5 1.5 1.5
A*Gro:p: Added to fresh Soybean oil

B—E Group = Added to thermally oxidized Soybean oil

Table 2. Chemical characteristics of experimental oils
o . ~ Soybean oil
Characteristics fed oil
A B C D E

Acid Value 1.0 3.0 2.0 2.0 2.0
lodine Value 137.5 112. 5 107 108.9 108.9
Peroxide Value* 1.9 5.1 5.0 5.0 5.0
Carbonyl Value™ 189.5 195.0 192.7 193.0 192. 38

* meqg/kg
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AR o B S Yolst 8 AREA (ad
libitum) S4A17]2 Helf= did 47 1,5 g4
AT5o g,

3. M@ U gxya 72 MH
AgHolz 4% AT FAE 12AR 24 A
71 ¥ ethyl ether U} alollA AAWL Ao
Y g oS 3000rpmoAlA 1587 QRS A
S ¥ FHa AHEdHon AYFF /&
A%, v, 18 52 Hsd FAE F35
c},

= A

cholesterol A& : cholesterol &4 -84
F(FEHLE Co. BAR) & AHR3IAT

2) ¢} cholesterol A% : free chol. A&
A 2HWako pure chemical Ind. LTD/ Japan) &
Arg-sid o}

4. €3
1) %

3) Ester cholesterol & A& : & chol. ZolA

42 chol. &g wWA ARSI o),

4) HDL chol. 2 : HDL —chol. &% &-A] ok (5
{b.82)

5) VLDL, LDL chol. &
&g WA A& L

6) GOT. GPT A% : Retiman—Frankel #o°l
2)3l transaminase 5% -8A1eF (R IR EE) ALE-,
GOT, GPT &2 AZAe] o8 &3l

% chol 2ol A] HDL
—chol.

5. WBEIN A
1) ¥4 Vitamin E &%

¥4 :CHsOH:CHCls (v/v0.8:2:1)9 H|&&

T3t 2417 B F dAlEesl BERAELE
AAZ tdA] H0: CHsOH:CHCls(v/v 0.9:1:1)
o] ¥ g2 E83 F A4 Easto dF9E Hsln
Uroixl o] &3] CHCI.(0.5ml) & 713t QA&
2 & szde uAd szdn gAY o APB
ol Nygas & $HA7IEA 7H2(3000) BolM A=
AlA vitamin E A Alg2 *}%0}5&5}

2) 8 Vitamin E &

M AXRAN AsiE ferric -——dipyridyl method
(emmerie engel reaction )l 2} 3}

AN &

— 44—

HEMLR g

v &t AefollA 0.8ml ferric chloride A 93 0.8

ml dipyridyl Aok 713k 3 AlA 5] 1
ml ¢} absolute ethyl alcohol 2 7}3}] ferric
chloride A& ¥ A7t 10& Fo £33
AE AMSE 520nmeolA FFEE SH Y EE
vitamin EZ¥ Merck Al 9] dl —a— tocopherol
< ARE-EH | '

'3) Z+9] Vitamin E ZZF*¥®

ZvZ2A  1gol Saline %42 ¥} homogenize 3}
o 5ml &) homogenate €4 &

2

2tE ¥ homogenate

2ol : CHsOH : CHCla (v/v 0.8 : 2 : 1) 3le] & &o]-
Aol 22 BN E F YU LS B
232 AARY, |

th3o] FEHAN vitamin E A HF ]'H'u‘ EE R
Y3ttt

4) 39 Jzhe AFH |
AN NARASFELELS Yagi o] TBA Hol

o3l AN FFEFSEZE 1,1,3,3—tetram-
| ethoxypropane (TMP) & A8k o}

5) 23 FAsAA A FHP

Yagi o} TBAW] 9Jsldla EFFo 2= TMP
g AHg-3td o

6) SA A 2wy

BE AGHAH ¥ computer (Instrument : ap-

ple) & AHgl] (FFA)E(EZABHE Uehi

on] HEAe o4 AL

student t—test &

= 319 ok,
111. Zot g nF
1. MojdF e MSSote

Aol & g 4T AFF7H, Aol dA™, 4
o] &8 Table 337 ) AFL APAI7|EH
2% FUbeilon AF 1%L HEa Fo%
B¥o] #9g X(pC0.05) = w@3th o Z23<= £
AAMED o] AAEURFE FAT AN 47
A7t AATHE Husts QXA Fko o] ¥ F
o] MR F AF7|LEFN ASZHA 71 B =
Baehs AR s th HoldAFe =Tl vslB
Tol FelAgl Aolzm e ol AFFIEH
BA 7} Aok Als") -
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FatstE A7t HAASRI WA FAH} 2 YA FY 5

rol ¥&& 53| tocopherol #& © ®el Fo¥

2. BYYE S22 AM§ Aol ZRT W EATha B AT
1) ¥# % Cholesterol Q] %] 8k}

A8 A olo] wWE ztFe] & cholesterol, free ch- g2 free chol. 2 AXf FF Aol Y

olesterol, Ester cholesterol &§%& Table 4 ¢} 8 RE Alg o] Ygton] BFo] 71 vkl uba}
2ok ¥4 % chol. F2 AM{FE FAF TA B A Major® 5ol A4S T ZolMe €
FARAE F7HA e NEHTL BT E AN chol. &) Z7}7} VehyA @oe Bog 494 %

2E §9A8A(p<0.01) E71E BAh e F o
EXFM S0 Ashe 2olFelAe] YA choleste-

.Table 3. Effect of experimental diet on male rats body weight, weight gain, food intake and food éff_iciency

ratio.
Group |
Feriod . e . _
Control A B C D 'E.
Initial (g) 172:£30.33  174+4.47  176%28.81 176£15.71 180£15.16  175%23.02
1 week 188 = 31. 14 1914-9.62 1934+27.75 191413.04 206:24.08 196 - 32. 48
2 week 206+40.84 211.64+5.03 215+38,08 218=+13.18 227:4+27.75 _226.4i29.10
3 week 255.4+39.82 232.8+7.82 229-+32.48 236.3112.03 255,2433.686 248.3153.75
4 week 251+ 40. 31 254 +9, 35 254+32.48 257.4:4+9.94 273:%37.41 . 268.6149.24
Final-initial 79 80 78 81.4 93 93.6
Body weight '
gain(g/day) 2.26 2.29 2.04 2.33 2.66 2.67
Food intake
(g/day) 17. 31 17.48 ]5 72 17.56 17.38 17.38
FER(g)?) 0.13 0.13 0.12 0.13 0.15 0.15
a} FER = Food efficiency ratio = Body weight‘ga'inl'l‘::_.gc:rd intake
b) Mean £ S.D. :

1) Significantly different from A group (P<O0. 05)

Table 4. Effect of experimental diet on total cholesterol, free cholesterol and ester cholesterof in serum .

_ (mg/di)

- Cholesterol

roup - -

Total Free Ester?

Control 45.83-+6.03 10.884-0.78 34.96+5.98

A 45.02+7.57 9 20.70+8.26 24.31 1+ 4.99

B 41.70+5.35" 8.19+2.45% 32.51+4.617%

C 43.70+7.09% 20.45+4.27 37.49+3.23

D 45.70 5. 34 12.98 +2,24" 34.2543.38%

E 49.7943.18" 16.37 +2.48 33.41 43,352

a) Ester cholesterol was calcuated from difference between total cholesterol and free cholesterol.
b) MeanzS.D.

1) Significantly different from A group (p<0.05)
2) Significantly different from A group (P<0.01)
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Table 5. Effect of experimental diet on HDL-cholesterol arid VLDL,LDL-cholesterol in serum of rats

(mg/dl)

Group HD L-cholesterol (A) - VLDL, LDL -3 cholesterol (B) B/A
Control 33.92+2.86 11.914+6.15 - 0.36%0.19

A 29.81£2.49Y 15.11 £5.57 0.50+0.15

B 25.32+1.64% 23.37 £ 5.19Y 0.93+0, 22%

C 26.89+1.03" 34.80+6.87% 1. 29+0. 26%

D 27.28 + 1. 41 19.15+5.89" 0.91+0. 567

E 29.81+£2.97" 19.98 +4.36" 0 68+0.20

a) VLDL, LDL-cholesterol was calculated from the different between total cholesteroi and HDIL.cholesterol

b} Mean+S.D.
1) Significantly different’ from A group (P<0.05)
2) Significantly different from A group {P<0.01)
3) Significantly different from A group {P<0.001)

2) ¥ HDL — cholesterol

z} o] A4 ojo] at& HDL — chol. & Table
59} v}, @3 HDL —chol. & A4 43
Aol 9P e FE 829F9) stz A 9l
o] HDL —chol. &29] &+ §3kA &}, A F
£ Fo8 AP ¥sle] EDTAE A718 EXuHA
flatiie BE A@ 7oA A JElstd. Shephe-
rd® 52 PUFA(poly unsaturated fatty acid)
437t HDL —chol. 5 & 20 % Z2AZ1 1 3o
2 A9 dFeg= IA$y Major FHE U F
t}. ¥ VLDL, LDL —chol. &2 A4F FoT
of vlgtd mE A Fo] ¥keow VLDL, LDL -
chol. &} Bl &% BE AFPFo] £

3) ¥4 GOT, GPT &

2zt AgAolo] & GOT, GPT T Table 6
7 zo) AAH FA2QA AT B8l BE#} DFE
o] #9]H (p(0.05) 0.2 Ygton & F& /9
A (p<0.05) 0.2 =%t} o] Walter, Anony-
mous®** So] PUFA AL vit. E 2 & Zols}
o5 dodln] GOTe A4S o2t vu
o} A5t Qo DFE vitamin EQ 7tz ¢
sloj zpo) 7} AR = ko)

4) 3 W 719 Vitamin E 5%

Hy 92 Zte] vitamin E 3% Table 73 gt}
&3] vitamin Eo] Tre Ad# §4TY AEH

—46—

Table 6. Effect of experimental diet on GOT and

GPT in serum of rats
{Karmen)
Gkoup GOT GPT
Control 89.4+32.16 35.4+ 6.47
A 122 + 2.45® 41,2+ 10.03"
B 119 +15.08% 30.84 10.18
C 132.2+21.84 47.2+ 6.98
D 121.4+13.26 37.64+10. 41V
E 125.4-+27.83"7 46 + 9.87
a) MeanzS.D.

1) Significantly different from A group (P < 0.05 )

Table 7. Effect of experimental diet on serum
and liver vitamin E concentration

(ma/%)

Gre Vitamin E concentration

roup

serum L ver

Control 0.55+0.0]1 0.68+0.05

A 0.51+0,04% 0.76 +5.24

B 0.5140.020 0.7340.03Y

C 0.52+0.06 0.69+0.05

D 0.52+0.03" 0.67 40,032

E 0.5440.04

0.75+0.01"

a} Meanzs.D.

1) Significantly different from A group (P<0.05)
2) Significantly different from A group (P<0.01)
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APT Alolo] AT® Aole ey 29 vitamin Table 8. Values of lipid peroxide on serum
Esss AR 897U ATy AT vl wA (mol/mti)
o A 1s8g 71 :

“R"T" 15%"*’: A--_En- L]—E]-‘;%‘C]-. vl 7] 7"131 oa—.'l 7]‘ Group Llpid peroxide
H] §44]¢] vitamin E §0o] 443 Aoz RHo}

. N , Control 44.99 +4.01
& ,ﬂ. Z = L= 7—].9. o} 2~ o m:zs]. -
3} :«flfzﬂ = 2 Fgsdchs A - 3. Mc A 27.96 +3.78
Cormick™ 53 Kensler™ 52 J&71€¢ A2 € B 34.63+3.50"
T A& vELA FAAE B FozZN FFUAA C 24.30+7.65
NEE Y 4 Atk Busigoh o9 ojE&x g D 15.74+1.96%
o] B AFolA 714 B2 vitamin E ol E 15.37 £1.247
ZaE AL By vitamin E7F AEHA]] Bo] & a) Means$.D.

27 @B ¢ =AW vitamin E go] 7
A" Aogw E 2 9o}

3. 8y nlaEXa gret

Yoz A5 Ao ¥H FAHAEE Spec-
trofluorometer 2 £43lH o A3 = Table 8
b ga =3

A F Fo ARl v¥ldt] BET 594 A
o] (p<0.05) 2 o YA A+ ¢ 3Y
S BT ljaki ol &31H HolF AsiitEo] go
H A HA3E L] e olta s on §%
< vitamin EE U 5o 310 S0 o 20 ¥ 3]
ks Fo] A s AT T S e chatter-
ee!® o] R51E Vit. EXY EDTASQ 43 53
7} 2 sl = 2 Ade] Ao} YA,

4. TE TAIEXIE Bfa

<

1) Significantly different from A group(P<0.05)
2) Significantly different from A group(P<0.01)
3} Significantly different from A group{(P<0.001)

9 et 2o,

ZtollM o] Badstd e AT Fo3d Al
dte] ETW F2l A (p0.05) 22 YWz yoix] 4
A AT AZdME AR/ FHFU ASH
B3t} BEgre]l §o13(p{0.001) o2 o™
v Zol A= Al BEREOl #4938 (pC0.05) 282 7}
2 =9

Wills ¥ o) 2j3lyl =29 43R A-¢ A sh=
& 2A3Al = vitamin E ¢ EDTAE: s} o0 535
EDTAE liver & kidney oM+ 73tA heart <}

Spleen oA & <F3lA] &43l&4L dn X8}
Heoew B d¥AFegr X Fid,
B AR =A g Eu 7he] FHiEtE FE7}

o} 2329 uis] HA vElhd A2 o] RASER

zt Ag2 ol @& £ F4EERA g Table BE BRFE o] 27 B Ao Alg®ch
Table 9. Values of lipid peroxide on tissue
(n mol/mi)
Lipid perioxide
Group
: Liver Kidney spleen
Conf_ro| 0.09 i0.0d 0.28 iO. 08 0. 47i5. 47
A 0.09 +4-0.042’ 0.27 +0.13 0.48+4+0.25
8 0.4240.06% 0.5940.062 0.76+0.04Y
C 0.35+0.06% 0.2840.08" 0.56+0., 11
D 0.154-0.047 0.16+0.05 0.404-0.077
E 0.08+0.08 0.15+0.06" 0.33+0.1
a) MeanzS.D.

1) Significantly different from A group (P<0.05)
2) Significantly different from A group (P<0.001)
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