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Abstract

The effects of frying, steaming with soybean paste, and canning on the fatty acid compositions of farmed
mackerel fed with CLA were evaluated. Saturates and monoenes acid content of the cooked mackerel control
and CA25 groups at 27.5% and 44.6% and at 28.8% and 41.0%, respectively, were not significantly different
from the raw samples at 27.1% and 35.6%, respectively. The polyenes acid content of control and CLA-fed
groups were 31.2% in RO-8GM and 30.7% in RO-8CM after roasting, 27.1% in BO-8GM and 31.5% in BO-8CM
for boiling, and 25.4% in CA-8GM and 28.4% in CA-8CM after canning which were not significantly different
from the raw samples with 29.45% and 31.9%, respectively. Ratio of the n-6/n-3 in roasted group were 0.29
and 0.24, in steaming with soybean paste were 0.28 and 0.27, and in canned mackerel were 0.28 and 0.31 for
the control and CA25 groups, respectively.
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Table 1. Compositions of the experimental diets

Dietary treatments (g/kg)

Ingredients Control CA25
Fish meal 550 550
Soybean meal 70 70
Wheat flour 250 250
Yeast 10 10
Vitamin mix" 10 10
Mineral mix” 10 10
Soybean oil 40 40
Fish oil (squid liver) 60 19
CLA (purity 79%) 0 31
Carotenoids” 0 10

DVitamin mixture (mg kg ! diet or IU): thiamin, 50 mg; ribo-
flavin, 60 mg; calcium pantothenate, 200 mg; biotin, 1 mg; folic
acid, 20 mg; pyridoxine, 40 mg; cyanocobalamimin, 0.05 mg;
niacin, 250 mg; ascorbic acid, 1000 mg; inositol, 400 mg; retinyl
acetate, 8000 IU; DL-cholecalciferol, 2400 IU; DL-alpha toco—
pherol acetate, 300 IU; sodium menadione bisulphate, 5 mg.

Mineral mixture (mg kg 1) calcium carbonate, 850 mg; mag-
nessium oxide, 750 mg; copper sulphate, 25 mg; manganese
sulphate, 100 mg; ferric citrate, 150 mg; zinc sulphate, 120 mg.

YCarotenoids: Ascidian tunic extracts.
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Table 2. Fatty acid compositions of mackerel muscle after
roasting (fed for 8 weeks with experimental diet)
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Table 3. Fatty acid compositions of mackerel muscle after
steaming in soybean paste (fed for 8 weeks with exper—
imental diet)

Fatty acids RO-8GM RO-8CM Fatty acids BO-8GM BO-8CM
14:0 2.8+0.1 3.4+0.1 14:0 31400 3.4%0.0
16:0 19.1+0.2 17.3+0.2 15:0 0.4%0.0 05%0.0
17:0 0.4+0.0 0.6+0.0 16:0 183+0.2 17.0£04
18:0 52+0.1 56+0.0 17:0 0.4+0.0 0.6+0.0
> Saturates 285 28.0 18:0 58+0.0 6.4+0.0
16:1n-7 6.240.1 6.0%0.1 > Saturates 286 285

16:1n-5 02400 0.3%0.0 16:1n-7 6.3%0.1 59+0.1
181n-9 242402 22.3+0.1 181n-9 27.9+0.1 21.6+0.3
181n-7 43+0.0 42400 181n-7 43+0.0 42+0.0
20:1n-11 0.7+0.1 1.6+0.0 20:1n-11 0.7+0.0 1.7+0.0
20:1n-9 2.340.0 2.7+0.1 20:1n-9 2.240.0 25400
22:1n-11+13 1.3+0.1 2.7+0.1 22:1n-11+13 1.6+0.0 2.6=+0.0
22:1n-9 05+0.0 0.6+0.0 22:1n-9 05+0.0 0.6+0.0
>.Monoenes 40.3 41.3 >.Monoenes 44.3 40.0

16:2n-4 0.9+0.0 1.0£0.0 16:2n-4 0.9+0.0 0.940.0
16:3n-4 0.7+0.3 0.8+0.0 16:3n-4 0.8+0.0 0.840.0
18:2n-6 34400 25+0.0 18:2n-6 2.8+0.0 3.7£0.0
18:3n-3 0.8+0.0 0.8+0.0 18:3n-3 0.7+0.0 1.3+06
CLA-1Y 0.0+0.0 05+0.0 CLA-1Y 0.0+0.0 0.840.0
18:4n-3 1.0£0.0 1.1+0.0 18:4n-3 0.9+0.0 1.1+0.0
CLA-2? 0.0£0.0 0.4+0.0 CLA-2? 0.0+0.0 0.7£0.0
20:4n-6 17400 14=+0.1 20:4n-6 1.3£0.0 1.2+0.0
20:5n-3 6.6+0.1 6.120.0 20:4n-3 05+0.0 05%0.0
22:5n-6 0.4+0.0 0.4%0.0 20:5n-3 56+0.0 6.0+0.1
22:5n-3 21400 1.840.0 22:5n-3 17400 1.8+0.1
22:6n-3 10.6+0.1 11.0+0.1 22:6n-3 9.0+0.3 10.3+0.6
> Polyenes 31.2 30.7 > Polyenes 27.1 315

Total CLA 0.0 0.9 Total CLA 0.0 15

>n-6 6.4° 5.2° >n-6 5.3° 5.9

>n-3 22.3 22.1° >n-3 18.8" 217

>n-6/>n-3 0.29° 0.24° >n-6/>n-3 0.28° 0.27°

The values are mean+SD (n=3). Different superscript letters
within a row represent significant differences between treat—
ments (p<0.05). RO-8GM: fed diets without CLA for 8 weeks,
RO-8CM: fed diets with CLA 2.5% for 8 weeks.

YCLA-1: ¢9,t11-CLA. ?CLA-2: t10,c12-CLA.

The values are mean=+SD (n=3). Different superscript letters
within a row represent significant differences between treat—
ments (p<0.05). BO-8GM: fed diets without CLA for 8 weeks,
BO-8CM: fed diets with CLA 2.5% for 8 weeks.

YCLA-1: ¢9,t11-CLA. CLA-2: t10,c12-CLA.
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Table 4. Fatty acid compositions of mackerel muscle after
canning (fed for 8 weeks with experimental diet)

Fatty acids CA-8GM CA-8CM
14:0 3.1+0.1 3.0+0.1
15:0 0.4+0.0 0.3+0.0
16:0 19.0+£0.8 183+0.4
17:0 0.4+0.0 0.4+0.0
18:0 57+0.1 6.7+0.1
> Saturates 29.7 29.3

16:1n-7 6.4+0.3 6.2+0.1
18:1n-9 281+1.0 26.4+0.2
18:1n-7 45+0.2 4.1+0.0
20:1n-11 0.7+0.0 0.8+0.0
20:1n-9 26+0.1 2.1+0.0
22:1n-11+13 1.2+0.6 1.5+0.0
22:1n-9 04+0.2 0.5+0.0
> Monoenes 449 42.3

16:2n-4 1.0+£0.0 0.9+0.0
16:3n-4 0.8+0.0 06+0.2
18:2n-6 24+0.1 2.7+0.0
18:3n-3 0.6+0.0 0.6+0.0
CLA-1V 0.0+0.0 0.940.0
18:4n-3 0.9+0.0 0.9+0.0
CLA-2? 0.0£0.0 0.8+£0.0
20:4n-6 1.3+0.1 1.3+0.0
20:4n-3 05+0.1 0.4+0.0
20:5n-3 5004 55+0.0
22:5n-3 1.6+0.1 1.7+0.0
22:6n-3 78+14 85+0.1
> Polyenes 25.4 28.4

Total CLA 0.0 1.7

>n-6 4.8 5.6"

>n-3 17.4% 18.2%

>n-6/>n-3 0.28° 0.31°

The values are mean+SD (n=3). Different superscript letters
within a row represent significant differences between treat-
ments (p<0.05). CA-8GM: fed diets without CLA for 8 weeks,
CA-8CM: fed diets with CLA 2.5% for 8 weeks.

UCLA-1: ¢9,t11-CLA. ?CLA-2: t10,c12-CLA.
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