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The oxidative stability of lipids from eel (Anguilla japonica) fed diets containing different concentrations
of conjugated linoleic acid (CLA) was studied. Eels, 3 weeks of age, with an average weight of 160 g, were
randomly divided into 5 groups (5 fishes/group) by body weight, and assigned to one of the five CLA-
supplemented diets at the following concentrations: 0, 0.5, 1.0, 2.5, and 5.0% CLA. After 8 weeks of feeding,
eels were sacrificed and the total lipid contents were extracted. The lipids from each treatment groups were
stored at 37°C for 5 weeks. Changes in the fatty acid profile, lipid class, weight gained, peroxide value (POV),
and carbonyl value (COV) of the lipid from each treatment groups were analyzed weekly. The composition
of CLA in the lipids of eels fed with 0.5, 1.0, 2.5, and 5.0% CLA-supplemented diets were 0.5, 1.7, 3.3, and
6.2%, respectively. After 4 weeks of storage, the proportion of polyunsaturated fatty acids (PUFAs) in the
lipid of eels fed diets containing 1.0 and 2.5% CLA were 15.3 and 14.8%, respectively. Whereas, lipid extracted
from eels fed with 0.5 and 5.0% CLA-supplemented diets contain 11.8 and 7.4% PUFAs, respectively. Lipid
from the control sample contained 9.0% PUFAs. POV and COV were found to be the lowest in the lipids samples
from 1.0 and 2.5% CLA diets. These results indicate that lipids from diets containing 1.0 or 2.5% CLA were
more stable against oxidative rancidity relative to other concentrations, suggesting that these are the
appropriate CLA concentrations for the production of stable eel lipids.
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Table 1. Composition of basal diet and experimental diets

Ingredient Amount (%)
Basal diet (BD)
Fish meal" 510
Soybean meal - 6.0
Flour . 15.0
a -Starch 9.0
Yeast N 1.0
Vitamin mix” 2.0
Mineral mix® 10
Experimental diet”
Control BD+15.0% soybean oil
CLA 0.5% BD+05% CLA+14.5% soybean oil
CLA 1.0% BD+1.09 CILLA+14.0% soybean oil
CLA 25% BD+25% CLA+12.5% soybean oil
CLA 5.0% BD+5.0% CLA+10.0% soybean oil

PFish meal: crude protein 45%, crude fat 5%, crude fiber 3%,
ash 16%, P 1.8%, Ca 1.5%, moisture 15%.

“Vitamin mixture (mg/kg diet): thiamin HCI, 2,000; riboflavin,
2,000; D-calcium panthothenate, 5,000; biotin, 10; folic acid,
500; vitamin Big, 5; niacin, 10,000; pyridoxine HCJ, 2,000; ascor-
bic acid, 1,000; inositol, 5,000; choline chloride, 55,000; DL-
carnitine, 10,000; vitamin A, 500,000 IU; vitamin Ds, 100,000
1U; vitamin E, 5,000 IU; vitamin Ks, 1,000.

¥Mineral mixture (mg/kg diet): manganese, 50; iron, 60; zinc,
120; copper, 25.

YCLA was chemically synthesized from soybean oil by alkaline
isomerization according to the method of Kim et al. (11).
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Table 2. Changes in fatty acids composition and CLA of eel lipid during the storage at 37°C for 5 week

. Fatty acid Storage period (week)

Diets composition (wt %) 0 1 3 4 5

Control Saturates” 27.4114% 282415 20.8+16™ 332416 342+15"
Monoenesz’ 487+16° 497+16™ 541+11% 54941.3™ 56.6+2.2°
Polyenes” 22.1+0.7 20.3+0.9° 13.7£09° 9.0%:0.6° 62+06°
CLA? 0.0 0.0 0.0 0.0 0.0

0.5% CLA Saturates 292+ 1.4 20.6+1.4° 30.1+1.4® 31.3+15® 33.7+1.4°
Monoenes 497+1.2° 496%15 50.7+1.4° 539+19° 56.1+1.9°
Polyenes 19.1+04° 185+0.2° 17.1+05° 11.8106° 74%04°
CLA 05+0.1° 05+0.1° 04+01% 0.3+0.1% 0.220.0°

1.0% CLA Saturates 30.1+1.9° 20.7+1.4° 30.8+0.7° 303+15 322+10°
Monoenes 50.7+1.5 51.0%1.3° 51.2+1.1°7 51.6+1.3" 53.7+1.3
Polyenes 16.00.7 16.1+0.5° 152+0.7° 153+0.2° 11.4+0.6"
CLA 1.7+0.1%" 1.7+01° 15+0.1° 15£0.1% 1.0£0.1°

25% CLA Saturates 30318 30118 30.3+1.9° 315%£1.3° 33.3+1.8"
Monoenes 47713 483+ 16 482+12° 495+15 51.8%1.3"
Polyenes 172407 17.1+0.3" 168106 148+05° 11.1+0.1°
CLA 3.3+0.2° 3.1+02° 3.1+0.1° 26+0.1° 15+0.1°

5.0% CLA Saturates 30.3+15° 20.840.1° 31.6+1.8™ 35.0+19" 374%15°
Monoenes 470+1.7° 47917 50.7+1.7° 529+ 1.8 537+1.8
Polyenes 15.1+£04° 149+0.7° 114£06° 74508 53%09°
CLA 62106° 58+0.1° 39+0.2° 1.9%0.1° 1.0+0.2°

1)Includes 14:0, 15:0 iso, 15:0, 16:0 iso, 16:0, 18:0, 19:0 and 20:0.

IIncludes 14:1n- 7, 16:1n-9, 16:1n-7, 16:1n-5, 18:1n-9, 18:1n-7, 18:1n-5, 20:1n-11, 20:1n-9, 20:1n-7 and 22:1n-7.

ncludes 16:2n-4, 16:4n~ 3, 18:2n-6, 18:2n-4, 18 3n-4, 18:3n-3, 18:3n-1, 18:4n-3, 18:4n-1, 20:2n-6, 20:3n-6, 20:4n-6, 20:3n-3, 20:4n-3,

20:5n-3, 22:5n-6, 22:5n-3 and 22:6n-3.

PIncludes ¢9,t11-CLA, t10,c12-CLA, ¢9,c11-CLA, c10,c12-CLA, t10,t12-CLA and t9,t11-CLA.

SValues with different superscripts within the same row are significantly different at @ =0.01 level by Duncan’s multiple range test.
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Table 3. Changes in lipid classes of eel lipid during the storage at 37°C for 5 week

1 97.5% A oH, 55 ¥ 7
A9k Table 29 A|¥h4t 2472

. Lipid Storage period (week)

Diets classes (%) 0. 1 3 4 5
Control TGY 99.1 £0.2% 98.9+0.1° 98.610.2° 457+04° 36.1%0.4°
_ pPL? 09+0.1° 1.1%0.1° 1.4+0.2° 543102 63.9+0.3"
'05% CLA TG 99.1£0.3" 98.9+0.2° 98.9+0.3° 58.4+0.3° 39.9+0.3%
: : PL 09+0.2° 11£02° 1.1+£0.1° 416%0.3° 60.1+0.2°
1.09% CLA TG 98.4+0.4° 984403 98.41+0.2° 9821037 539102°
PL 16+0.1° 16+0.1° 16+0.1° 1.8+0.1° 46.1+0.3
25% CLA TG 98.8+0.2° 98.8+0.3" 98.7+0.2° 975+0.2° 64.3+0.3°
: PL 1240.2° 1.2+0.1° 1.3£0.2° 25+0.2° 35.7+0.2°
50% CLA TG 96.8+0.3" 96.7+0.2° 95.0+0.3° 458+0.3° 42.2+0.2¢
o PL 32+03° 33+0.2" 50+0.2° 542+0.2° 578+0.2°

UG triglyceride. Dpr; phospholipids.

$Values with different superscripts within the same row are significantly different at @ =0.01 level by Duncan’s multiple range test.
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Fig. 1. Changes in weight of eel lipid during the storage at
37°C.
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Fig. 2. Changes in POV of eel lipid during the storage at
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