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Table 1: Composition and proximate analysis of experimental diets for the oriental river prawn

Lycopene (mg/kg)

control 50 100 150 200
Ingredients (%)
Fish meal* 30 30 30 30 30
Soy meal 30 30 30 30 30
Wheat meal 7 7 7 7 7
Corn meal 7 7 7 7 7
Casein? 16 16 16 16 16
Vitamin premix® 2 2 2 2 2
Mineral premix* 2 2 2 2 2
Cholesterol® 0.2 0.2 0.2 0.2 0.2
Vitamin C® 0.1 0.1 0.1 0.1 0.1
Dicalcium phosphate’ 0.5 0.5 0.5 0.5 0.5
Filler (CMC) premix® 5.2 5.195 5.19 5.185 5.18
Carotenoid pigment (Lycopene)® 0 0.005 0.01 0.015 0.02
Proximate composition (dry matter basis)
Moisture (%) 9.43 9.62 9.59 9.32 9.17
Crude protein (%) 44.86 44,71 4457 44.61 44.85
Crude lipid (%) 4.88 5.19 4.63 4.49 4.80
Fiber (%) 2.79 291 2.84 2.78 2.69
Ash (%) 14.66 1483 | 14.36 14.29 14.47
Nitrogen-free extract (%) 32.81 32.36 33.60 33.83 33.19
Gross energy (KJ/g)*° (%) 18.23 18.38 18.19 18.12 18.05
Total carotenoids (mg/kg) 4.52 51.89 108.06 155.77 198.41

! Mazandaran Animal and Aquatic Feed (Sari, Mazandaran, Iran).

2 Quelab Laboratories Inc. (Montreal, Quebec, Canada)

8 The Science Laboratories (Qazvin, Qazvin, Iran) — Each 1000 g premix contained; 1600000 1U retinol, 1U 400000 calciferol,
40 g alpha tocopherol, 2 g menadione, 6 g thiamine, 8 g riboflavin, vitamin g 12 niacin, 40 g pantothenic acid, 4 g pyridoxine,
2 g f 60 g ascorbic acid, 240 mg biotin, 20 g inositol, 20 g butyl hydroxytoluene

4 The Science Laboratories (Qazvin, Qazvin, Iran) — Each 1000 g mineral premix contained; 20 iron, 60 g zinc, 4000 mg
selenium, 2000 mg cobalt, 5000 mg copper, 4000 mg manganese, 80 mg iodine, 80,000 mg choline chloride

5 Sigma-Aldrich (St. Louis, Missouri, USA)

6 The Science Laboratories (Qazvin, Qazvin, Iran) — Each 1000 g vitamin C contained; 500 g Stay-C

" The Arastaban Company (Amol, Mazandaran, Iran)

8 The Kimia Tehran Acid Company (Tehran, Tehran, Iran)

9 The Adonis Daru Company (Tehran, Tehran, Iran)

10 Gross energy calculation based on; Protein (16.7 KJ/g), Lipid (37.6 KJ/g), Carbohydrate (16.7 KJ/g)
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Table 2: Comparison of mean (tstandard deviation) biochemical parameters of the oriental river prawn
fed with different lycopene levels (mg/kg diet) at the during of culture period

Parameters Lycopene (mg/kg) One- way ANOVA

Control 50 100 150 200 F d.f. | P-value
Azgfdnl;'” 1.14+0.03¢ | 1.28+0.04¢ | 1.37+0.01° | 1.42+0.02° | 1.44+0.03% | 62.841 | 4 | 0.000
TOt"’(‘g/%rlc)’te'“ 3.83+0.08° | 5.39+0.14¢ | 4.97+0.22% | 6.24+0.10° | 6.47+0.15% | 214.277 | 4 | 0.000
%;’J}:Tslf)' 12.53+0.21° | 8.75+0.19% | 10.24+0.28" | 9.32+0.05¢ | 8.40+0.42¢ | 96,599 | 4 | 0.000

Means with different letters indicate significant differences between various rows (P< 0.05).
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Table 3: Comparison of mean (xstandard deviation) immunological parameters of oriental river prawn
fed with different lycopene levels (mg/kg diet) at the during of culture period

Parameters Lycopene (mg/kg) One- way ANOVA
Control 50 100 150 200 F d.f. | P-value

Total hemocyte
count (<10 cotianly | 89-40+1.937 | 107.64+2.80° | 121.08+1.65P | 133.87+2.64° | 132.05+1.23* | 260.147 | 4 | 0.000

Granular cells
10 oollgmy | 8BLLA0Y | 12.72+169° | 15.25+247° | 19.82+2.22% | 19.30+1.28% | 44.645 | 4 | 0.000
it el | 37.39%1.23" | 432442.47° | 50.62+129" | 54.57+1.83' | 51.66+1.73" | 84340 | 4 |0.000
ey | 44.46+1.72% | 50.74£323° | 54.40+2.67° | 58.19+2.58° | 57.64+2.50° | 522.367 | 4 | 0.000

Means with different letters indicate significant differences between various rows (P< 0.05).

SlSY 5 e gl bl il sl
Shdald Sled 4 Cand ) (ol pme rals 3L 0
AT 5T a8 S Jl s dP<e/00) disls 0L 3
I3 S S, il g b s UL

P>0/00) e

i) ganr o T gla pas L
Cilgen sl Sl 5l el ol
Olsme ol ol oyll Table 4 55 ilosl (sla K
Sl glaslas > 3lenST U 5 s lap
O3k Dl Sl i (ol pme ssb a4 o ST G,

A V¥ Ll Y o jlach ot o4y 90 () j! (Sl jala da pulis




Qliﬂ_,.u_e}ko deo= 9 S 33051 doeo

Table 4: Comparison of mean (xstandard deviation) enzymatic hemolymph parameters of oriental river
prawn fed with different lycopene levels (mg/kg diet) at the during of culture period

Parameters

Lycopene (mg/kg)

One- way ANOVA

Control 50 100

150 200 F d.f. | P-value

Lysozyme

d
(Ulmin/ml) 9.4520.30

11.49+0.16° | 14.09+0.33°

14.5040.25% | 14.58+0.20% | 245.142 | 4 | 0.000

Phenoloxidase
(U/min/mg
protein)

0.48+0.03¢

0.51+0.02¢ 0.55+0.02

0.59+0.01% 0.61+0.032 17.244 4 | 0.000

Alanine

aminotransferase | 21.94+2.052 | 18.16+1.27° | 16.71+1.25°

(UL)

14.36+1.05° 12.10+£1.37¢ | 25.484 | 4 | 0.000

Aspartate

aminotransferase | 73.66+1.12% | 69.88+0.95" | 69.10+0.68"

(U/L)

66.19+1.42¢ 65.17+0.87¢ | 35.671 4 | 0.000

Alkaline
phosphatase
(U/L)

148.25+1.98 | 149.19+1.86 | 148.35+1.07

149.24+1.89 | 152.02+2.05 2.137 4 | 0.151

Lactate

dehydrogenase | 637.73+2.76% | 629.13+1.93" | 620.24+1.62°

(U/L)

619.51+2.74% | 612.51+2.69¢ | 19.242 4 | 0.000

Means with different letters indicate significant differences between various rows (P< 0.05).
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Abstract

Lycopene pigment is one of the most important carotenoids in terms of antioxidant functions and desirable effect
on immune-related processes due to the longest hydrocarbon chain among carotenoids with eleven double bonds.
Therefore, the present study was aimed to evaluate the effects of lycopene pigment on biochemical, immunity and
enzymatic hemolymph parameters of the oriental river prawn. In this research, two hundred and twenty-five
prawns with mean weight of 1.40+0.07 gram were fed by five dietary treatments and three replications including
different levels of lycopene zero (control), 50, 100, 150 and 200 milligrams lycopene per kilogram diet for fifty-
six days. At the end of the culture period, after collecting the hemolymph of the studied prawns, biochemical,
immunity and hemolymph enzymes parameters of the samples were evaluated by experimental kits, ELISA reader
instrument and optical microscope. The results of the study showed that the biochemical, immunity and enzymatic
parameters of prawn hemolymph were affected by different levels of lycopene pigment. With increasing dietary
lycopene levels, the biochemical indices of albumin and total protein of prawn hemolymph increased significantly
while cortisol levels decreased. Immunity parameters such as total hemocyte count, granular cells, semi-granular
cells and hyaline cells, also increased significantly with increasing dietary lycopene. Hemolymph enzymes such
as lysozyme and phenol oxidase were higher in treatments containing lycopene pigment than control treatment,
while alanine aminotransferase, aspartate aminotransferase and lactate dehydrogenase were significantly reduced
and alkaline phosphatase were not affected by different levels of lycopene pigment. Finally, the findings of this
study showed that increasing dietary lycopene levels improved the biochemical, immunity and enzymatic
hemolymph parameters of the oriental river prawn and adding 200 milligrams per kilogram of this pigment to the
diet was suggested to improve the parameters that mentioned of this prawn.
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