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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'ital;nin C, Vitamin E, 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) Basal diet : 4¥HA 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 ; MgSO« - TH209.98 ; Fe (CsHsO7) -
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6H20 0.623 ; CuSOs - 5H,0 0.156 ; MnSO4 - H,0
0.121 ; ZnCl, 0.02 ; KI 0.0005 ; (NH.)e Mo7034 -
4H,0 0.0025
- 4) Vitamin mixture (mg per kg diet): Thim-
in - HCI 15 ; Riboflavin 5 ; Niacinamide 25 ; Ca —
patothenate 20 ; pyridoxine - HCJ_ 5, Fnolic acid
0.5 ; Biotin 0.2 ; vitamin Byz 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

gatsE Ao 7] ARt A9 A 2o} viA: dY 3

U. S. A.

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

9) Test oil : Soy bean oil

A7F, carbonyl 7k ARPH®o) Fé19lon 2
=7k wijs' o] o8 peroxide 7H= ICUH™
(Method of International chemical union)ol ¢

8 S

2. MES=E

Q@%%—& A 51.150£25g = sprague —
dawley 7l 87 $7 300 S 109 AFaHAL
22 HeAZ & A42Y 6utel¥o g sl 45T

(a/100g diet)

At — ———
fo——— rh

Group
Component S

Control A* B C D E
Basal diet!) 100 o
Carbohydrate?) 60 60 60 60 60
Casein 18 18 18 18 18
Methionine 0.1 0.1 0.1 0.1 0.1
Salt mixture3) 4 4 4 4 4
Vitamin mixture?) R 1} ] ] I
Cellulose®! 17 17 17 17 17
Ascorbic acid® 0.05
Vitamin E7! 0.05
EDTAS) | 0.05.
Test oil?) (g/day) 1.5 L5 1.5 1.5 1.5
A*Gro:p: Added to fresh Soybean olil
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 Vaiue 137.5 112. 5 107 108.9 108.9
Peroxide Value* 1.9 5.1 5.0 5.0 5.0
Carbonyl Value™ 189. 5 195.0 192.7 193.0 192.5

* meqg/kg
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4. ENFEN

1) % cholesterol A3 : cholesterol &4 84|
F(EFHLE Co. BE) & ALY

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

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

2l chol. g2 ®Wl A AHESE O,

4) HDL chol. 2 : HDL —chol. 73 §-A| o} (&
{b.82)

5) VLDL, LDL chol. & : & chol %4} HDL
—chol. Z& WA &3

6) GOT. GPT A= : Retiman—Frankel ol
2] 3t transaminase 54 -EA)eF (GHIREE) A8,
GOT, GPT Z& ZAZAMel o A=3tHo.

5. WBHEHH EA
1) ¥% Vitamin E &%

¥4 :CHsOH:CHCls (v/v 0.8:2:1)9] H| &2

TRsl] 2A1Z A F dAlEesl BERAELE
A AZF FA] H:0: CHsOH :CHCls(v/v 0.9:1:1)
o] H| g2 T F ARt FFAS FHexn
U zlfo] 8ol CHCI:(0.5ml) & 715l QA&
2] ¥ 53 & HA ] sFd 3 FRTY, o] AFPH
ol N:gas & SHAI7IHA] 7} (3070) slollA] A=
AlA vitamin E A 2] Alg 2 ARl
2) ¥4 Vitamin E A=W '

/MR EA A siE ferric —dipyridyl method

( emmerie engel reaction)ol] 9l ZAA}FHL

— 44—

HEMLR g

v} g el 0.8ml ferric chloride A7} 0.8
ml dipyridyl A|%S 718 & AlAl £ Fu 2
ml 2] absolute ethyl alcohol & 7}3t ferric
chloride Al 2Fg ¥ & A7HHE 10F T £33
AE AMgEt 520nmeollA FFEE SH 8 FE
vitamin E2+¥ Merck A &9 dl—a— tocopherol
< ARE-EH |

'3) Z+9] Vitamin E AW

ZvZ3 1geol Saline 898 ¥ homogenize 3}
o 5ml 9] homogenate §-4& TE F homogenate
2 : CHiOH:CHCla(v/v 0.8 : 2 : 1) 3} & &o]-

LEEA 2/ HA R F AL B8

BZ 2 Al A g,

t}-&9 &7 vitamin E A ZFuHH S X7
SA3}}, |

1) VR PAsE FPw |

YoM NARNNELE Yagi o TBA ol

23l &3P0 EFEFL2ZE 1,1.3,3—tetram-
| ethoxypropane (TMP) & AR&-33 .

5) &3 3R F HFRW

Yagi & TBAW] 9Jslla EEFo &8 TMP
g AME-3I o

6) SAA 2 Hhy

BE AYAZH ¥ computer (Instrument : ap-

ple) & AHEE (FEN)H(EZWEPE Jehi

o] HFAS fed FAL student t—test =
2 g3} o},

1. AlojMS 2 M3

AgAolE 3 A47d AFZI, o, 4
o] £&& Table 37 2t} AFL HAFP/INFTL
2% Zulsigon AFE FUl%e AdaY F48
BZo] o1& H(p<0.05) = Wkt o] AE R
FEE® o] NAZTHRE FAF FANAN B3
A7t AT Hausks AX &R @gton} o] %
o] EF AYIZIER] AL ZVIE BQTE
Baske At Aol A Fe xFol vsB
Fol o189l oz gk ol AFFrtedd
A 7} Aok Alsg oL h
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‘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 1761571 180+15.16  175£23.02
1 week 188 £31.14  1914+9.62  193+27.75 191+13.04 206+24.08 194+32.48
2 week 206+40.84 211.6+5.03 215+38,08 218+13.1§ 227+27.75 226.4+29.10
3 week 255.4+39.82 232.8+7.82 229-+32.48 236.3:12.03 255.2433.66 248.3%£53.75
4 week 251--40.31 254+9.35  254+32.48 257.4:+9.94 273::37.41 . 268.6%49.24
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
(a/day) 17. 31 17.48 15.72 - 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 weith‘géin]'f{gOd intake
b) Mean £ S.D. : .
1) Significantly different from A group (P<0.05)

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

] {mg/dl)
o Cholesterol |

roup - . - _

Total Free Ester?)

Control 45.83-+6.03 10.88 4-0.78 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"Y 34.25+43.38%

E 49.7943.18" 16.37 +2.48 33.41+3.35%

a) Ester cholesterol was calcuated from difference between total cholesterol and free cholesterol.
b) MeantS.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/di)

Group HD L-cholesterol (A) - VLDL, LDL -2 cholesterol (B) B/A
Control 33.92+2.86 11.914+6.15 - 0.36%0.19

A 29.81 + 2. 49" 15.11+£5.57 0.50+0.15

B 25.32+1.64% 23.37 +5.19Y 0.93+0, 222

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., 5"

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 HDL-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) E A HDL — cholesterol

z} Fo| Ag4ojo] ot HDL — chol. & Table
59} v}, ©3 HDL — chol. ¥ T A%
Aol P e Ro)oE 9959 = gA 3l
o] HDL —chol. &9 Za+t F43A &}, AAF
£ F§ AP vlste] EDTAE 718 EETA
stnes BE AE oA ©A YEsH. Shephe-
rd®® 52 PUFA(poly unsaturated fatty acid)
4477} HDL — chol. 355 20 %@ 4AZt}1 3o
2 89 dAde A Major FHE LA
t}. &3 VLDL, LDL —chol. &2 A4H &
of vlsl mE APl ¥ew VLDL, LDL—
chol. &} Hj &% BE AFFo] =9dr)

3) €% GOT, GPT ¥

z} dg2]oje] ot& GOT, GPT #%#FL& Table 6
7 2oh APK FARA AT ¥sl BE} DE
o] w2 (p0.05)0 82 Wtorm & T 79
Z(p(0.05)o= =9tk °] AL Walter, Anony-
mous®**P £9] PUFAAHE vit. E 24 g Zojs}
o5 dodlv] GOTe A& Zojdus=s B3
o} AA|3la oyt DFL vitamin E9) 7tz ¢
Bl #po) 7} AR = FAT)

4) 83 9 719} Vitamin E 5%

d4d 8 7te] vitamin E FX& Table 73 &t}
&3] vitamin Eo]l Tre AdF §4TY ATH
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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. 452 41,2+ 10.03"
B 119 +15.08% 30.8-4 10.18
C 132.2+21.84 47.2+ 6.98
D 121.4+ 13,26 37.6+10. 417
E 125.4-+27.83" 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/%)
Gro Vitamin E concentration
up
serum L ver

Control 0.55-+0.01 0.68+0.05

A 0.51+0.04% 0.76 +5.24

B 0.51+0.029 0.7340.03"

C 0.52+0.06 0.69+0.05

D 0.52+0.03" 0.67 40,032

E 0.544+0,04

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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A48 Ae £ vitamin E7b AshiAe] @o] &
B5A7] W&o 2 229 vitamin E %ol
49 Rog B 4 g

3. & DAISXA gtat

Aoz A5 e ¥4 FAHAYE Spec-
trofluorometer 2 ¥43l o] A3} = Table 8
b ga =3

AR T2 AR ¥lsle] BRul 09]:54 2}
o] (p<0.05) & T} YA AP+ e A
S BT ljaki o] 9J3hH HolF A5 AEe] go
H AW #FAA3ES Aed dojta e §%
T< vitamin EE U 5o 3H S o 2o H] )
ZHAsER| A o] A3 FA ¥t dlg e chatter-

H7F AL ABR7T "Fe A zald A= YdY 7
Table 8. Values of lipid peroxide on serum
(mol/mt)
Group Lipid peroxide
Control 44.99 +4.01
A 27.96 1-3.782)
B 34.631+3.50"
C 24.30 %+ 7.65
D 15.74 +1.96%
E 15.37 £ 1.242%
a} MeanzS.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)

9o 2o,

ZHollM el Fitstd & AW S99 Aol ¥
3l EZwr 7oA (p0.05) 22 ¥z vojx A
BT U AAdA s A7 Fo9Fd AEH
Hlw3le] BEgre] Fo& (p{0.001) o2 EJow
H] ol A= gA] BEwtel 23 (p<0.05) 22 7}
4 =34,

Wills®*® o] o3ty =39 HA4sA A g A o<
gakglal = vitamin E€F EDTAEL: 3lglod 53
EDTAE= liver & kidney A+ 743tAl heart <}

ee!® o] BiE Vit. EXT EDTAS 343} 531 Spleen ol A& 2¥3lA] 4talzr4-g ok E 518
7} zckn sigledl B A Adsl QX . Qov B d¥ARos AP,
B AR AL Eu o] fisE F=7}
4. X TS e thg 2o us] A Uehd AL o] FasE R
z} Aol wh: Z3 A4EA1E §H2 Table  RE BRI FEol A7) W9 Aoz AlgdTh
Table 9. Values of lipid peroxide on tissue
(n mol/mi)
Lipid perioxide
Group
: Liver Kidney spleen
Control 0.0940.04 0.284:0.08 0.47 £5.47
A 0.09 4-0.042’ 0.274+0.13 0.48+0.25
B8 0.424+0.06% 0.59+4+0.06% 0.76+0.0470
C 0.35+0.062% 0.28+0.08" 0.5640. 11
D 0.154+0.047 0.16+0.05 0.40+0.077
E 0.0840.08 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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