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Studies on the effect in degree of saturation of fats on serum
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Abstract

T'he effect in degree of saturation and unsaturation of dietary added oils on the serum cholesterol level in
the rabbit was studied for a kperiod of 4 weeks using isocalories and isonitrogenous diets. The subject rabbits
were divided into 10 feeding groups such as control-1 (Basal diet only), A group (Basal+sesame oil), B group
(Basal+perilla oil), C group' (Basal+soybean oil), D group (Basal+rice bran oil), Control-A(Basal+casein), A-1
group" (Basal+sesame oil+ casein), B-1 group (Basal+perilla oil+casein), C-1 group (Basal+soybean oil+casein)
and D-1 group (Basal+rice bran oil+casein).

The results are summarized as follows:

1. Body weight gains per week of the perilla oil fed group were higher than anybther groups during the experi-
mental period.

2. Food efficiency ratios for the group of perilla oil fed were 1.041, 0.781, 0.520 and 0.431 for 1st, 2nd,
3rd and 4th week, respectively.

3. In the group of perilla oil and Casein fed, food efficiency ratios for the experimental period were 0.887,

0.823, 0.489 and 0.437 for 1st, 2nd, 3rd and 4th week, respectively.

4. It is investigated that the food efficiency ratio for perilla oil fed groups was higher than the group of perilla
oil and casein fed.
5. Calorie efficiency ratios for perilla oil fed group were 0.018, 0.036, 0.024 and 0.020 for 1st, 2nd, 31d

and 4th week, respectively. Calorie efficiency ratios for perilla oil and casein fed group were 0.028, 0.030,

0.024 and 0.020 for 1st, 2nd, 3rd and 4th week, respectively.

6. Serum cholesterol was 72.8mg% for the group of perilla oil (6gr) and casein(6gr) fed, and liver cholesterol
was 460.5mg% for the same group.
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7. Serum triglyceride was 130.7mg% for the group of perilla oil (6gr) and casein (6gr) fed.

8. Blood glucose was 40.34mg% for control-1 and 96.4mg% for control-A, respectively. Blood glucose was
120.4mg% for group Band 110.7mg% for group B-1, respectively.

9. The degree of saturation/unsaturation for perilla oil (SFA/USFA) was 7.8/92.2 and nonessential fatty acid/
essential fatty acid(NEFA/EFA) was 26.3/73.7. In this conditions, serum and liver cholesterol was lower
than anyother conditions for this experimental period.

10.For the perilla oil fed group, serum cholesterol was 105.5mg% for pleic acid/linoleic acid(18.5/58.5)
and 72.8mg% for linoleic acid/linolenic acid(15.2/58.5). In this group, triglyceride was 132.5mg% for
oleic acid/linoleic acid and 130.5mg% for linoleic acid/linolenic acid.

11.There are positive correlation between serum cholesterol and saturated fatty acid ( 7 =0.78), and unessen-
tial fatty acid (7=0.41). There are negative correlation between serum cholesterol and unsaturated fatty
acid(7=-0.78) and essential fatty acid (7 =-0.77), respectively.

12.The range of most effective diet for serum cholesterol level lowering was nonessential fatty acid/essential
fatty acid(26.3/73.7), saturated fatty acidfunsaturated fatty acid(7.8/92.2) and added oil (6gr)/added
casein protein(6gr).
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Table i, Composition of the Basal Diets for Rabbit
(Unit : % )
Food Ingredient Protein Fat Carbohydrate Ash
Corn 25 7.97 3.28 1.95 1.44
Wheat 20 11.98 1.15 3.56 1.49
Wheat bran 15 28.95 14.01 5.54 12.54
Soybean meal 25 29.91 15.94 6.57 15.87
Soybean rind 10 45. 47 1.45 5.57 5.67
Rapeseed rind 5 37.51 2.45 11.86 - 7.41
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Table 2 Classification of Experimental Rabbit

Group Basal Diet Added Oil Added  protein
Control— 1 B .D only
A B.D Sesame oil
B B.D Perillar oil
C B.D Soybean oil
D B.D Rice bran oil
Control — A B.D Casein
A -1 B.D S. O Casein
B -1 B.D P. O Casein
C -1 B.D S.B. O Casein
D -1 B.D R.B. O Casein

* Vegetable oil : 6gr

Casein : 6gr
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a4 2] 7] 7 Beckman Spectrophotometer & 564my Instrument Hitachi Model 063- 001
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Table 4 Amount of the feeding Diets (unit :gr/day )
Group 1 2 3 4
Control — 1 50 +5 70 + 5 80 + 5 100 + 5
A 64 + 7 84 + 8 100 + 10 120 + 10
B 64 + 7 84 + 8 100 + 10 120 + 10
C 64 + 7 84 + 8 100 = 10 1204;{(())
120 £
D 64 £ 17 84 8 100 + 10 (oleic _acid/Linolnic)_
Control — A 5% +5 % + 5 86 + 5 106 £ 5
A -1 70 +5 92 + 7 102 + 8 126 £ 9
B -1 70 +5 92 + 7 102 + 8 126 £ 9
c -1 70 +5 92 + 7 102 + 8 126 £ 9
D -1 70 +5 @ + 17 102 + 8 126 + 9
- - - (oleic acid /Linolnic)
* added F_ A, oleic acid (2gr) Linolenic acid (2gr )

Linoleic acid (2 gr ) Fischer Scientific Co, (U, S, A)
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Table 5 Body weight per week of the Rabbit (unit : gr )
Group 1 2 3 4 5
Control — 1 460 + 15 640 + 17 730 + 15 850 +10 900 + 17
A 350 + 15 600 + 17 750 + 15 850 +10 900 + 15
B 400 + 15 650 + 14 900 + 10 1100 +18 300 =10
C 300 £ 4 500 + 18 750 + 17 950 +15 980 + 16
D 350 + 15 600 + 16 800 + 10 950 +14 1000 + 17
Control — A 300 + 10 530 +10 770 £17 980 +10 1000 1710
A -1 350 + 10 550 + 17 650 + 13 780 +10° 900 +10
B -1 350 + 10 530 +10 800 £ 9 980 +9 1200 £9
c -1 400 + 15 600 =15 780 £ 10 900 +10 980 + 10
D -1 400 + 18 580 + 10 750 £ 13 800 +17 1050 +9
3 Mol 58 A FHsEe]l £A e gton Yubdow wWA
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Table 6 Food Efficiency Ratio for the Rabbit
Group 1 2 3 4
Control — 1 3.60 1.385 1.50 0.50
A 4.167 1.875 1.042 0.431
B 4.167 3.125 2.083 1.724
o 3.332 3.125 2.083 0.259
D 4.167 2.501 1.563 0.431
(Oleic/ Linolnic )
Control — A 4.107 3.158 2.442 0.189
A -1 3.548 1.219 2.501 1.071
B -1 3.548 3.293 1.957 1.750
Cc -1 3.225 2.195 1.39% 0.714
D -1 2.903 2.073 1.630 1.339
(Oleic/ Linolnic )
¥ Alded F.A. Oleic acid (2gr ) Fischer Scientific Co, (U, S A)

Linoleic acid (2gr )

Linolenic acid (2gr)
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Table 7. Calorie Efficiency Ratio for the Rabbit

Group 1 2 3 4
Control — 1 2.040 0.729 0.850 0.283
A 0.665 0.779 0.440 0.184
B 0.665 1.299 0.880 0.734
C 1.203 1.299 0.880 0.110
D 1.504 1.039 0.660 0.184

0. (Oleic/ Linoleic )

Control — A 1.384 1.091 0.836 0.037
A-1 1.204 0.416 0.660 0.440
B -1 1.023 1.091 0.528 0.734
Cc -1 1.203 0.779 0.528 0.367
D~-1 1.083 0.571 0.659 0.184

(Oleic/Linol enic ) -

# Added F, A Oleic acid (2gr) Fischer Scientific Co, (U.S. A)
Linoleic acid (2gr )
Linolenic acid (2gr )
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Table 8. Protein Efficiency Ratio for the Rabbit

Group 1 2 3 4 5
Control ~ 1 1.325 0.336 0.322 0.112 0.112
A 1.455 0.514 0.284 0.106 0.106
B 1.455 0.857 0.569 0.424 0.424
C 1.164 0.857 0.569 0.276 0.276
D 1.455 0.685 0.426 0.106 0.106
Control — A 1.339 0.8% 0.563 0.045 0.045
A~ 1.164 0.343 0.369 0.254 0.254
B -1 1.048 0.925 0.512 0.466 0.466
C -1 1.164 0.617 0.341 0.169 0.169
D -1 1.047 0.583 0.426 0.318 0.318

(Casein +6gr)
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Table 9., Seram Cholestesterol, Triglyceride, Blood G

Glucose of Rabbit
(unit: mg %)

Group Cholesterol Triglyceride Glucose
Control ~1 746 1354 40. 4
A 1126 1485 100.5
B 1055 1325 120.4
C 953 152.3 96.5
D . 965 1734 79.4
Control - A 7155 121.5 96.4
A-1 795 128.7 © 98.5
B-1 728 130.7 110.7
C-1 984 138.7 95.8
D-1 955 150.4 85.5
1. 2 =(Liver) wsn 4 Tecd €4 24% e Table 10
A48 Jiztel BT o z4Ee AL AEsta 3} e},
2A2 22 gxm Soxhlet y o8 g F335te F
Table 10, Liver Cholesterol lipids,and weight of the
Rabbit (unit : mg %)
Group Cholesterol Lipid Weight (gr)
Control — 1 255.5 200.4 35.37
A 292.5 3475 37.56
B 255.0° 254.3 35.52
C 3175 2252 40.58
D 295.8 169.7 27.55
Control - A 675.4 116.2 35.26
A -1 550.3 2001 33.54
B -1 460.5 275.5 37.38
cC -1 815.2 250.3 32.51
D -1 570.5 2005 ' 36.47
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Table 11. Ratio of the unsaturated fatty acid of fed oils.

(unit : % )
0il SFA : USFA NEFA :EFA
Sesame oil 11.6 : 88.4 51.3 : 48.7
Perilla oil 7.8 :92.2 263 : 73.7
Soybean oil 15.2 : 84.8 418 : 58.2
Rice bran oil 21.2 :78.8 677 : 32.3
Table 12 Ratio of oleic acid / Linolenic acid and
Linoleic acid / Linolenic  acid (unit : % )
Oil Qleic : Linolenic Linoleic : Linolenic
Sesame oil 39.7 : 45 442 : 45
Perilla oil 185 : 585 152 : 585
Soybean oil 266 : 87 495 :. 81
Rice bran oil 465 : 15 308: 15
Table 13. Cholestercl, Triglyceride , Oleate / Linolenate,
and Linoleate / Linolenate
Group S—Chole- L ~Chole- Trlg'ly‘ 0:L L : Le
sterol sterol ceride
Control -1 74.6 2555 1354 —_— _—
AG.0) 112.6 2925 1485 397 : 45 442 : 45
B (P.0O) 105.5 255.0 1325 185 : 585 15.2 : 585
C (SBO) 95.3 3175 1523 266 : 87 495 : 87
D (RBO) 96.5 295.8 1734 465 : 15 308 : 15
Control —A 71.55 6754 1215 —_— ———
A-1(5.0) 79.5 550.3 1287 397 : 45 4.2 : 45
B-1(®.0) 72.8 460.5 1305 185 : 585 152 : 585
C-1(BO) 98.4 8152 1387 266 : 87 485 : 87
D-1 (RBO) 95.5 5705 150.4 465 : 15 308 .: 15
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