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phospholipids source because aquatic animals including crustaceans and fish
cannot synthesize phospholipids. Hence, this study aimed to evaluate the
effects of different levels of dietary soybean lecithin (a source of phospholipid)
on the antioxidant defense system of female and male broodstock, ovum, eggs
and the first stage swimming larvae of rainbow trout, Oncorhynchus mykiss.
Materials and methods: For this purpose, fish were fed four isoproteic and
isolipidic diets containing graded levels of soybean lecithin (SBL) as a source
of phospholipid (including 0, 2, 4 and 6%) for 190 days. At the end of the
experiment, the samples of serum, ovum, egg and larvae were collected for
antioxidant activity of CAT, SOD and MDA analyses.

Results and discussion: The results obtained showed that 4-6% dietary SBL
supplementation significantly increased the antioxidant enzymes activity,
including catalase and superoxide dismutase in the fish blood serum, eggs, and
larvae compared to the control. On the other hand, MDA level in the control
group was higher than in the other treatments (p<0.05). Thus, considering the
data on improved the activity of antioxidant enzymes, it is recommended to
include SBL at 4-6% in rainbow trout broodstock diet.

Conclusion: It is concluded that an optimal lecithin content in the diet of
rainbow trout broodstock can lead to improving quality of ova and larval
immune system.
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Table 1 Composition of experimental diet components (%)

Different levels of lecithin (%)

Gradients 0 2 4 6
Lean fish powder (kilka)? 30 30 30 30
Wheat gluten 15 15 15 15
Wheat flour 21 21 21 21
Corn gluten 5 5 5 5
Soy lecithin® 0 2 4 6
Corn oil 13.5 115 9.5 7.5
Fish oil (Kilka)? 25 25 25 25
Methionine 2 2 2 2
Lysine 2 2 2 2
Betaine 1 1 1 1
Vitamin supplement? 2 2 2 2
Mineral supplement? 2 2 2 2
Yeast 2 2 2 2
Phosphate dicalcium 2 2 2 2
Vitamin E 0.06 0.06 0.06 0.06
Protein (%) 46.76 46.54 46.91 46.64
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Lipid (%) 16.82 16.76 16.39 16.78
Ash (%) 9.14 9.23 9.81 9.59
Energy (J/kg) 2129.11 2119.77 2100.52 2109.43

a Pars Daneh Savadkooh Company, Savadkooh, Mazandaran, Iran

b Saba Company, Tehran, Iran a Vitamin supplement composition: Vitamin A 800,000, Vitamin D3
300,000, Vitamin E 2500, Vitamin K 1000, Vitamin B1 1200, Vitamin B2 1200, Vitamin B3 2400,
Vitamin B5 3500, Vitamin B6 1300, Vitamin B9 600, Vitamin B12 750 micrograms, Vitamin C
35,000 and Vitamin H2 600 (mg or 1U/kg food)

a Mineral supplement composition: Magnesium 6400, Copper 2000, Iron 11000, Zinc 7000, Selenium
100, lodine 300, Cobalt 50 (mg/kg of food)

(1) i) lizin gl b ool 41335 (5laS” 0585y YT U358 g (Sl o oy sl by ¥ Jour
Table 2 Fatty acid composition (mg/g total fatty acid) of experimental rainbow trout broodstock
diet with different levels of supplemented soy lecithin (SBL; n=3)

Experimental diets containing different levels of SBL (%)

Fatty acid
Control (0) 2 4 6

C14:0 0.96 0.93 0.98 1.16
C16:0 17.99 19.12 26.17 26.25
C18:0 3.46 3.66 5.07 5.36
C20:0 0.46 0.41 0.64 0.51
C24:0 0.35 0.36 0.31 0.35
C22:0 0.19 0.29 0.33 0.33
SFA 22.46 24.78 33.51 33.97
C16:1n7 1.75 1.90 2.05 1.36
C18:1n9 42.01 40.48 51.94 47.29
C18: 1n7 0.00 0.00 0.00 0.00
C20:1n9 0.28 0.29 0.36 0.39
C22:1n9 0.09 0.00 0.03 0.06
C24:1n9 0.33 0.34 0.48 0.57
MUFA 44.46 43.01 54.86 49.67
C18:2n6 60.84 62.04 75.69 71.93
C20:2n6 0.09 0.19 0.13 0.18
C20: 4n6 0.27 0.27 0.25 0.87
n-6 PUFA 61.21 62.49 76.08 72.98
C18:3n3 2.50 2.45 3.53 3.80
C20:5n3 2.09 2.26 2.34 2.86
C22:6n3 4.84 5.91 6.12 8.72
n-3 PUFA 9.43 10.61 12.00 15.37
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Table 3 Serum antioxidant and MDA levels in broodstock fed diets with different levels of

soybean lecithin

Dietary soybean lecithin levels (%)

Control (0) 2 4 6
SOD (U/mg protein) 0.15+0.012 0.21 +0.02® 0.26 £0.01° 0.23 +0.02b¢
Female CAT (U/mg protein) 40.77 £ 3.89° 44,53 +3.322 54.00 +5.15° 92.53 +6.07¢
MDA (nmol/g) 5.33+0.22b 4.42 +0.27% 3.57 £0.342 3.71£0.112
SOD (U/mg protein) 1.14 +0.012 1.8 +0.022 2.24 +0.02° 2.54 +0.01°
Male CAT (U/mg protein) 9.31+1.13? 1538+ 1.7° 17.60 2. 19° 23.94 £0.97¢
MDA (nmol/g) 2.9+0.14° 242 +0.17%® 153+0.142 1.71+0.112

Values are means + SEM from triplicate groups. Means in each row with different letters are significantly
different (ANOVA, p<0.05). Absence of letters indicates no significant difference between treatments.
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Table 4 Antioxidant parameters and MDA levels in unfertilized, fertilized, eyed eggs after
feeding broodstock with different levels of soybean lecithin

Dietary soybean lecithin levels (%)

Control (0) 2 4 6
SOD (U/mg protein)  0.17 + 0.02? 0.21 +0.012 0.23+0.01° 0.21+ 0.022
Unfertilized eggs CAT (U/mg protein)  38.22 £4.41*  36.29+3.29°  46.07 +4.65®® 80.69 + 13.59°
MDA (nmol/g) 13.38+0.83° 10.83+045° 10.80+0.44%  11.13+0.35°
SOD (U/mg protein)  0.14 +0.012 0.16+ 0.022 0.24 £0.03 P 0.22 +0.02°
48 h fertilized eggs CAT (U/mg protein)  8.49 +1.232 9.15+0.812 21.39+3.64° 19.47 +1.11b
MDA (nmol/g) 19.54 £0.65° 1951 +1.39% 12.01+1.242 10.93 £0.362
SOD (U/mg protein)  0.23+0.058  0.25+0.01°  0.38+0.02°  0.35:+0.04°
Eyed eggs CAT (U/mg protein) 12.45+123% 1546 +0.73% 28.16 £542°  40.92 +5.07°
MDA (nmol/g) 13.22 £0.69° 10.77 +1.22% 7.37+£0.612 8.73 £ 0.652
SOD (U/mg protein)  0.85 +0.112 1.16 +0.03° 1.27£0.17° 1.25+0.11°
Whole fry CAT (U/mg protein)  78.15+9.452  93.44+10.01*® 100.75+7.51°° 120.62 + 4.49¢
MDA (nmol/g) 11.19+0.33° 7.96 +1.09% 5.41 +£0.892 6.41 +0.672

Values are mean + SEM from triplicate groups. Means
different (p<0.05).
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