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Abstract

In order to investigate the effect of dietary fatty acids on lipids metabolism in adipose pads and
superficial pectoral muscle of chicks, the present, experiment was carried out using signle comb
White Leghorn male chicks fed a fat-frce diet and diets containing margaric, stearic or linoleic
acids. Total lipids of tissues were extracted with a chlorofrom-methanol solution. The lipid com-
ponents were fractionated by thin layer chromatography and the fatty acid distribution of lipid
fractions was determined by gas liquid chromatography. The neck adipose pads contained 34 —62%
total lipids, in which triglycerides, were dominant, being 97 —98%. Margaric, stearic and linoleic
acids were distributed at a relatively high rate in the adipose tissue when the corresponding acids
were fed, and margaric acid feeding lowered palmitoleic acid distribution and linoleic acid feeding
clevated stearic acid distribution. The wet superficial pectoral muscle contained 1.3—1.7% total
lipids, of which 77—79% was phospholipids and 11—13% was free cholesterol. When margaric
acid was fed, margaric and heptadecenoic acids appeared in the muscle lipids. When linoleic
acid was fed, this acid was significantly highly distributed in every muscle lipid fractions,
whereas, when stearic acid fed no elevation of stearic acid distribution was observed. In the muscle
phospholipids, oleic acid was significantly highly distributed in the stearic acid fed chicks, and
the linoleic acid feeding signigicantly lowered the distribution value of palmitic and oleic acids,
but elevated the distribution value of stearic acid. And the linoleic acid feeding lowered the

distribution value of eicosatrienoic acid and elevated the distribution value of arachidonic acid.
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Table 1. Composltlon of fat-free basal diet (/o)
Casein 18. 0
Gelatin 9.0
Glycine 0. 687
DL-Methionine 0.173
Glucose 63. 29
Cellulose powder 2.0
Vitamin mixture! 1.22
Mineral mixture! 5.63

1. Nesheim et al. 3@

Table 2. Purity of fatty acid preparation used in

the experiment (%)

! Margaric acid | Stearic acid | Linoleic acid

13: 0! 0.9 - -
15: 0 0.6 - -
16: 0 0.8 2.2 6.9
17: 0 94.0 — -
- 18:0 - 97.0 4.2
1811 - - 21.5
18:2 — 0.8 67.4
19:0 3.7 - -

1. Number of carbon atom: number of> doﬁblzond
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Table 3. Lipid content of adipose tissue of the chicks fed various fatty acid diets.
Mean (mg/g of wet tissue) of 3 birds and SEM

Fraction
Diet Total lipids
. Free-fatty acidi Triglycerides | Phospholiplds Chgi{:ztrzrol chol;;:teerol_
Margaric acid 431. 3(100. 0) 2.5(0.6) 419.5(97.3) 4.3(1.0) 2.9(0.7) 2.900.7)
Stearic acid 431.8(100.0) 2.5(0.6)] 420.1(97.3) 3.6(0.8) 3.7(0.9)] 1.8(0.4)
Linoleic acid 343.5(100. 0) 2.2(0.6)] 332.0(96.6) 3.7(1.1) 4.4(1.3))  1.3(0.4)
Fat-free 619. 2(100. 0) 2.7(0.4) 607.9(98.2) 1.5(0.2) 3.4(0.5)] 3.7(0.6)
SEM 77.7 0.7 77.4 0.6 0.7 0.6

Figures in parenthesis show distribution in %.

Table 4. Lipid content of superficial pectoral muscle of the chicks fed various fatty acid

diets, Mean (mg/g wet tissue) of 3 birds and SEM

Di . Fraction
et Total lipids Free-fatty acidi Tfiglycerides Phospholipids Chggzirol ch OIE; teeer ol
Margaric acid 17.17(100. 0) 0.49(2.9) 0.80(4.7)] 13.60(79.3) 0. 88(0. 4)} 2.20(12.8)
Stearic acid 13. 31(100. 0) 0.56(4. 2) 0.68(5.1) 10. 38(78.0) 0.06(0.5) 1.64(12.3)
Linoleic acid 14.75(100. Q) 0.59(4.0) 0.85(5.8) 11. 34(76. 9) 0.06(0.4) 1.91(12.9)
Fat free 14.57(100. Q) 0.65(4.5) 0.76(5.2) 11.48(78.2) 0.07(0.5) 1.62(11.1)
SEM 1.47 0.09 0.28 0.92 0.01 0.33

Figures in parenthesis show distribution in %"’
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’I‘able 5. Fatty acid distribution in free fatty acid and triglyceride fractions of adipose
tissue of the chicks fed various fatty acid diets. Mean(%) of 3 birds and SEM

Fraction { Free fatty acids [ Triglycerides
Diet! |17:o[1s:olfls:z[ Fr ’ SEM{n:o[_ls:o[ls:z] Fr | SeM
14:0 1.3 1.5 1.7 1.4 0.3 0.7% 0.9¢| o8| 13 0.1
15:0 0.7 0.9 0.9 0.8 0.2 0.3 0.t 2— 0.5 0.3
16:0 22.0{ 23.8{ 28.8% 210 1.7] 25.7| 221 | 26.5 24.2 1.8
16:1 12.3 6.0 3.7Y 110 1.2 4.6% 7.9 6.3 9.2 0.8
17: 0 4.6 — — — 0.2 7.6 — - — 1.6
17:1 1.6 — - — 0.1 2.1 — — — 0.3
18: 0 8.6 13.0 9.5 7.7 1.2 7.0 | 15.4%4 12.0% 7.5 0.7

o 18:1 45.54  44.9% 441 561 2.3| 51.7| 52.6 | 50.0 57.0 2.0
18:2 1.4 2.4 3.1 1.8 0.2 0.6} 0.4 4,2%% 0.6] 0.2

1.-17:0 : Margaric acid diet, 18:0 : Stearic acid diet, 18:2 : Linoleic acid diet, Fr : Fat-free diet
2. Trace or not detectable
3. * and **, Significantly different from fat-free diet at p<0.05 and p<{0.01, respectively
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Table 6. Fattyacid distribution in lipid fractions of superficial pectoral musclg of the chicks
fed various fatty acid diets. Mean (%) of 3 birds and SEM

Frac- } Free fatty acids l

tion

Triglycerides '

Phospholipids

Dieﬁt‘—ll7:0|18:0[”18:2 | Fr lSEM-irljiOiLSW:’OVg i8:2) Fr {SEM{W *0173;0*[—13—;”[&155*;4

12: 0 0.5 1.1} 0.3 1.0 0.3 0.5 1.0; 0.2 0.4!1 0.2 —? — - — —
14:0 1.7, 1.7 0.8* 1.6 0.2] 0.9% 1.6 1.1 1.4!3 0.1 0.51] 0.6 0.9 1.0 0.1
15:0 0.8 0.8 0.4 0.8 0.1 0.7 0.6. 0.3 O.(i“ 0.1 — —_ ad - -
16:0] 24.7] 25.9 23.7 24.01 1.7/ 29.9| 28. 3 30.11 31.1 2. 1; 15.6 | 18.6 | 13.3* 22.3 1.8
16:1].4.77 5.1 3.0 6.1 1.5 6.4 5.8 6.5 8.1 1.0 5.2 7.1 2.8 5.8 1.1

X3 6.0 2.4 6.3 3.5 40 14| 25, 17 fo—] = — -
17:0] 7.8 ° 0.9, 4.1 © 0.5 2.3 0.3
17:1] 1.8 — — —~ 0.4 1.3 L= — 0.2 2.6% 0.5] 0.2 0.4 0.2
18:0| 17.3 15.3 14.8 | 13.3 1.9/ 111 10.5 11.4 | 10.0 | 0.9/12.3]13.8 117.00 | 182 0.7
18:1 38. 1} 39.9 40.2 43.00 1.4) 44.1 44.9 45.2 | 43.6 , 2.6 44.7 | 48.7*| 31.1%* 41.5) 1.7
18:2 1.6/ 2.2] 9.6¥ 221 0.3 1.2 1.4 3.34 1.7! 0.4 1.8] 1.8]13.6%* 2.0 0.3
20:3) —~ | — - - - . —1 —1  — 58| 52| 1L0*™| 45 0.6
20: 4 s - - - ~] —| = 51| 23|128*| 29 08

1. 17:0: Margaric acid diet, 18:0 : Stearic acid dict, 18:2 : Linoleic acid diet, Fr : Fat-free diet

2. Trace or not detectable

3. Not identified

¥ %% and ***_ Signifcantly different from fat-free dict at p-J0.05, p<(0.0! and p<0.001, respectively
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Table 7. Molar ratio of unsaturated to saturated
fatty acids in adipose triglycerides' and
muscle phospholipids. Mean of 3 birds+

SEM
i biét: l Adipose | Muscle
T _triglycerides | phospholipids
17:0 | 1962012 | 2.01%40.05
18:0 | 2154022 | 1.89%+0.06
1812 1 2.2140.19 1.87¢:0.03
Fr } 2.99+0.48 1.47 £0.04

1. 17:0: Margauc ac1d dict, 18: O SL(anc xc:d diet,
18:2 : Linoleic acid dict, Fr: Fat-free dict

Sign!ﬁcantly different fram fat-frec dict at p-Z
0.05
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