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Effects of Dietary Heated Oil on Lipid Metabolism in Rat Liver
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Abstract

To study effects of dietary heated oil on lipid metabolism in rat liver, three groups
of rats were fed fresh corn oil(control) and corn oils heated for 11 hours (HA) and 24
hours(HB) at 180C. Acid values of HA and HB were 2.10 and 4.02 respectively.

Each gram of three kinds of experimental oils was administered to rats by intubation
daily for 3 and 6 weeks. After each feeding period, body and liver weights were measured
as well as the contents of liver triglyceride, cholesterol, phospholipid and fatty acid com-
positions of total lipid, triglyceride and phospholipid. Growth of rats were not significantly
different among groups, but liver weight of HB group was higher than HA group. The
contents of liver triglyceride and cholesterol were higher in HA and HB groups than
in control group. The content of phospholipid was increased slightly in HB group only
after 6 weeks. Linoleic acid content of dietary oil was decreased progressively by heating
;48.27% in fresh corn oil, 42.28% in HA and 36.13% in HB. The contents of linoleic acid
and other polyunsaturated fatty aicds were also reduced in total lipid, triglyceride and
phospholipid fractions of liver of rats fed heated oils.
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Table 1. Composition of experimental diets
(8/1000g diet)

Basal diet :

Com Starch( g )® ' 0

Casein(8)? 190

Salt Mix( &) , 4

Vitamin Mix( 8 )* 5

Cellulose( & )* : . 25
Kcal/ & 372
Test ol 1g /day

1) Pung Jin Chem. Co.

2) Lactic Casein, 30 mesh, New Zealand

3) Salt Mixture: & per/1008 of salt Mixture : CaCO
& 3008 :CaHPO, 758 :K-HPOQ, 3228 :NaCl, 16.
7¢ :MgSOeg - THO, 1028 :ferric citrate, 2758 :
MnSO, 051 :KI, 70mg : CuCl, - SH,O, 35mg : ZnCl,
25mg : CoCl, - 5H,0, 5mg @ (NH,)eMo,0s, - 4H0, 5me.

4) Vitamin Mixture : per 1kg of diet : thiamine—HCI, 20
mg : ribofiavin, 20mg : pyridoxine, 20mg : nicotinic acid
90mg : d—calcium pantothenate, 60mg : folic acid, 10mg
irate in mannitol), 20mg : retinyl acetate, 2,000IU :
cholecalciferol, 1,000IU : dl—tocopheryl acetate, 0.1 8
: choline, 158 :inositol, 018 :vitamin C, 098 :
p—aminobenzoic acid, 0.1 8.

5) CMC (Sedium carboxyl methyl cellulose,non—nutritive
fiber)
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Table 2. Characteristics of test oils
Control* HA* HB*
Acid Value 0.43 2.10 4.02
lodine value 138.00 112.90 91.00
Peroxide value® 5.50 4483 52.70
Carbonyl value? 6.20 14.30 2790
Viscosity 450 5.65 7.20
Color density 0.05 7.00 15.35
*! Fresh corn oil
**3The corn oil was heated with mackerel for 11 and 24hrs at 180°C, respectively.
1), 2). meq/ kg
Table 3. Fatty acid composition of dietary fat
Fatty acid Control® HA* HB*
16:0 8.66 1265 12.66
18:0 592 9.01 8.38
18:1 31.23 36.06 40.84
18:2 28.27 42.28 36.13
18:3 592 - -

*1 Fresh corn oil

*2. 3 The corn oil was heated with mackerel for 11 and 24 hrs at 180°C, respectively
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Table 4. Liver weight and percent increase of body weight of rats fed heated oils

3 week 6 week
Control HA Control HA" HB"
Liver Wt,
2774007 3304018 2554008° 28540,12° 324:£0,04°
(g /1008 Body Wt.)
Percent i
eroent Increase 4514 3561 7163 7063 7363

of body wt.

*! Fresh corn oil

%% The corn oil was heated with mackerel for 11 and 24 hrs at 180°C, respectively

All values are mean+SE

Values in a row(diet group) with different superscript letters(a,b) are significantly different (at P<O0.
05)

Table 5. Contents of liver triglyceride of rats fed heated oils
(mg/g of liver wet wt.)

Group Control™ HA* HB*
3 Week 14.0240.85° 16.954-2.05% ND
6 Week 15.51+1.642 20.40+0.1517 25.461+1.06°

¥ Fresh corn oil

%% The corn oil was heated with mackerel for 11 and 24 hrs at 1807, respectively

All values are mean+SE

Values in a row(diet group) with different superscript letters(a,b) are significantly different (at P<0.
001)

ND : Not determined

Table 6. Contents of liver cholesterol of rats fed heated oils
(mglg of liver wet wt.)

Group Control* HA*® HB*
3WK 2.041+0.54% 251+041° ND
6Wk 291+0.722 3.464+0.96* 40141022

¥* Fresh corn oil

%% The corn oil was heated with mackerel for 11 and 24 hrs at 180, respectively

All values are mean+SE

Values in a row (diet group) with different superscript letters(a,b) are significantly different (at P<O0.
05)

ND : Not determined
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Table 7. Contents of liver phospholipid of rats fed heated oils

(mg/g of liver wet wt.)

Group Control* HA* HB*
3Wk 1.55+1.08 2.15+1.13 ND
6Wk 19240872 2.33+0.80% 35941120

%' Fresh corn oil

%% The corn oil was heated with mackerel for 11 and 24 hrs at 180°C, respectively

All values are mean+SE

Values in a row (diet group) with different superscript letters(ab) are significantly different (at P<0.

005)
ND : Not determined

Table 8. Fatty acid composition of liver total lipid in rats fed heated oils (% wjw)
. 3 week 6 week
Fatty acid

Control HA Control* HA* HB*
16:0 19.242 24470 21.33 2492 26.02
18:0 16.41 16.75 16.112 17422 19.62°
18:1 24.07 2445 25.64 26.89 26.87
18:2 26.12 25.17 27.312 24.09% 23540
18:3 2.24 1.50 1.95% 0.56° 043"
20:4 6.93 6.06 414 4292 1.75°
20:5 114 0.21° 1.028 0.18% 0.12°
226 3.85 140 2.50 0.64 1.65

¥ Fresh corn oil

%> The corn oil was heated with mackerel for 11 and 24 hrs at 180C, respectively
Values in a row (diet group) with different superscript letters (ab) are significantly different

(at P<001)
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Table 9. Fatty acid composition of liver phospholipid in rats fed heated oils (% w/w)

Fatty acid 3 week 6 week

» Control* HA* Control HA HB*
16:0 10.07 12.94 11.26 15.62 17.12
18:0 794 10.73 8.46 12.97 14.75
18:1 24.64 2715 25.85% 28.55% 29.840
18:2 28.04 27.64 29.428 24.06* 23.520
18:3 3.09 2.67 2.49° 1.26° 1.06°
20:4 20.07 19.53 17.172 15.062 11.47°
20:5 1.90 1.34 1.19 0.74 0.63
22:6 4.25 3.38 417 1718 1.51°

*!' Fresh corn oil

%2 The corn oil was heated with mackerel for 11 and 24 hrs at 180C, respectively
Values in a row (diet group) with different superscript letters (a)b) are significantly different

(at P<0.01)
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