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Table 1: Chemical analysis and characteristics of Litopenaeus vannamei pre-growth feed (Faradaneh Aquafeed
Manufacturing Company)

Chemical analysis and characteristics of feed

Feed
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Table 2: Comparison of the mean (+ standard deviation) in various growth indices of Litopenaeus vannameifed with
different levels of ethanol extract of Rhizophora mucronataleaves after a 60-day experiment

Growth Parameter Treatment
Control 1mg 2.5mg 5mg

Body Weight Gain (g) 2.76 +0.13° 3.91+0.22 3.84+0.16 3.71+0.18°
Average Daily Growth (%) 4.59 +0.22° 6.52 + 0.36% 6.41 +0.272 6.19 + 0.30?
Specific Growth Rate (%/day) 1.53 +0.08° 1.91+£0.102 1.88 £0.062 1.87 £0.082
Total Length Gain (mm) 16.07 £ 0.95° 21.60 + 1.24% 23.10+£0.87¢ 19.43 +1.05°
Carapace Length Gain (mm) 8.27 + 0.54° 9.57 +0.54° 11.23 £ 0.402 9.17 +0.53%
Carapace Width Gain (mm) 3.70 £ 0.242 4.07 £0.302 3.93+0.172 3.57 £0.242
Survival (%) 92.67 +1.76° 98.00 + 1.15% 100.00 + 0.002 96.67 + 1.33%®

(P<0.05) ogs amlyz o pd O zhaw 10 05 o e sdind lis Hhaw ,o 10 ples & By >
Different lowercase letters in the same row indicate statistically significant differences (P<0.05)
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Figure 1: survival rate of Litopenaeus vannamei ed with different levels of ethanol extract of Rhizophora mucronata
leaves after a 60-day experiment
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Table 3: Comparison of the mean (+ standard deviation) of various Biochemical Indices in Litopenaeus vannameifed
with different levels of ethanol extract of Rhizophora mucronataleaves after a 60-day experiment

Treatment
Parameter
Control 1 mg 25mg 5mg
Crude Protein (%) 20.07 +£0.02° 20.18 +£0.02° 20.52 +£0.03? 19.98 +0.01°
Crude Lipid (%) 0.14 £ 0.01° 0.15+0.01° 0.13 £0.01° 0.15 +0.08?
Moisture (%) 77.94 £0.01° 77.26 £0.032 76.95 + 0.04° 77.80 £0.022
Ash (%) 1.44 £0.01° 1.55 £ 0.022 1.54 +0.032 1.51 +£0.02°

(P<0.05) ogs alyz o pd & zhaw 10 05 s e sdind lis Hlaw o 10 ples & By >
Different lowercase letters in the same row indicate statistically significant differences (P<0.05)
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Table 4: Comparison of the mean (£ standard deviation) of various hemolymph parameters of Litopenaeus vannamei
fed with ethanol extract of Rhizophora mucronataleaves under pre-stress conditions after a 60-day experiment

Treatment
Parameter
Control 1mg 2.5mg 5mg

Total Protein (g\l) 6.14+0.06" 5.96+0.87P 6.37+0.028 6.27+0.13b
Albumin (g/dI) 5.43+0.01° 5.49+0.01°¢ 6.13+0.00 6.14+0.022
Lysozyme (U/ml/min) 8.35:0.11¢ 8.91+0.02b 8.80+0.01° 9.22+0.02
Phenol oxidase (U/min/mg protein) 3.92+0.08° 4.03+0.012 3.89+0.11° 3.93+0.06°
Alkaline Phosphatase (U/I) 73.39+1.942 73.60+1.66% 72.39+1.292 72.29+1.982
Amino transferase (U/l) 83.09+0.05% 83.59+0.32? 83.49+0.33? 84.62+0.33?
Glucose (mg/dL) 52.77+0.122 47.51+0.30° 46.71+0.27¢ 47.39+0.34°
Cholesterol (mg/dL) 46.32+0.312 43.34+0.66° 42.98+0.06° 43.49+0.80°
Triglycerides (mg/dL) 158.58+2.412 155.33+2.372 159.36+3.332 156.56+2.462
Cortisol (ng/ml) 42.33+2.212 28.01+1.51° 19.32+1.45¢ 32.11+2.31°

(P<0.05) o5 salss aoyo O mhaw ;0 g o (pxe saims Hlas jlaw o )0 plias 8 g >
Different lowercase letters in the same row indicate statistically significant differences (P<0.05)
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Abstract

The aim of this study was to investigate the effects of dietary ethanol extract of Rhizophora
mucronata leaves on the growth performance, survival, and biochemical composition of
Litopenaeus vannamei. The experiment was conducted using 600 shrimp juveniles (2 g) in a
completely randomized design with four treatments and three replicates, with 50 shrimp per
replicate for a duration of 60 days. The experimental treatments included: 1- Basal diet (control),
2- Basal diet + 1 mg ethanol extract of mangrove leaves, 3- Basal diet + 2.5 mg ethanol extract of
mangrove leaves, and 4- Basal diet + 5 mg ethanol extract of mangrove leaves. At the end of the
experimental period, various growth, biochemical, and survival parameters were measured. The
results showed that body weight gain, daily growth rate, and specific growth rate were
significantly higher in the 1, 2.5, and 5 mg/kg ethanol extract of mangrove leaves compared to the
control group (P<0.05). The highest carapace length was mesured in 2.5 mg/kg compared to the
other experimental groups (P<0.05). Besides, the survival rate was significantly increased in all
extract treatments compared to the control group (P<0.05). The highest crude protein content of
the carcass and the lowest moisture content were observed in 2.5 mg/kg (P<0.05). The control
group showed the lowest lysozyme activity, while the 5 mg treatment exhibited the highest
lysozyme activity, followed by the 1 mg and 2.5 mg treatments (P<0.05). The 1 mg treatment
showed the highest phenoloxidase activity (P<0.05). Based on the results, the 2.5 mg and 5 mg
treatments were associated with the highest protein and albumin contents, while the control and 1
mg treatments had the lowest contents (P<0.05). Overall, it can be concluded that the inclusion of
2.5 mg/kg of mangrove leaf extract in the diet had positive effects on the growth, biochemical
composition, and survival of whiteleg shrimp.

Keywords: Loop-root mangrove, Pacific whiteleg shrimp, Growth, Carcass quality, Hemolymph
biochemistry
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