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Abstract:

Introduction: Given that the available potential of water and land resources for
fish farming and rearing is not unlimited, maximizing resource use efficiency is
crucial to achieve higher production per unit area in aquaculture. Nutritional
strategies and improving feed composition for important commercial fish
species have received considerable attention in research on sustainable
aquaculture. These studies focus primarily on increasing the efficiency of
nutrient components such as proteins and fats and improving their digestibility.
Proper nutrition is recognized as a crucial factor for fish growth and health. It is
essential to ensure that an appropriate diet not only meets the physiological needs
of the fish but also contributes to their overall well-being. Various studies
conducted on human samples suggest that dates have numerous beneficial
effects and play an important role in boosting various immune levels, including
antioxidant properties, immune stimulation, antimicrobial, anti-inflammatory,
and anti-cancer effects. However, despite the positive effects of dates, there is
little research on their effects in aquaculture as an immune and growth stimulant
in fish.

Materials and methods: A total of 240 red tilapia with an initial average weight
of 1.15 + 0.04 g and initial average length of 3.37 + 0.10 cm were randomly
allocated to 12 aquaria with four treatments, each with three replicates. The fish
were subjected to different feeding regimens over 8 weeks, including the control
group: feeding with a diet without date extract; treatment 1: feeding with 100
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mL date extract per kg feed; treatment 2: feeding with 200 mL date extract per
kg feed; and treatment 3: feeding with 300 mL date extract per kg feed. After the
experiment, the final weight of the fish was measured, followed by the collection
of 15 fish from each treatment for biochemical analysis of body composition. In
addition, mucus and serum samples were collected from the nine fish in each
treatment to evaluate mucosal immune parameters, serum biochemical markers,
and antioxidant defense indices. The data obtained were analyzed using a One-
way analysis of variance followed by a Duncan post hoc test with a 95%
confidence level. Before analysis, normality of data and homogeneity of
variances were checked using SPSS version 26.

Results and Discussion: The findings suggest that dietary supplementation with
200 mL date extract significantly improves the growth performance of red
tilapia. Biochemical analyses indicated that this treatment group exhibited
higher total protein levels and lower fat content than the control group (P<0.05).
Furthermore, glucose, cholesterol, and triglyceride levels were significantly
reduced in the group receiving date extract. Notably, protein and aloumin levels
also increased substantially in this group (P<0.05). Immunological assessments
demonstrated significant increases in total protein, immunoglobulin levels, and
lysozyme activity in the mucus of red tilapia fed with date extract (P<0.05).
Antioxidant defense indices revealed heightened activities of catalase,
superoxide dismutase, and glutathione peroxidase, along with reduced
malondialdehyde levels in the treatment groups compared to the control
(P<0.05). Overall, the enhancements observed in growth and nutritional indices
are attributed to the high nutritional value of dates, which are abundant in fiber,
vitamins, enzymes, and essential minerals. This improved nutritional status
arises from dietary supplementation with date extract.

Conclusion: Since Iran is among the world's largest producers of dates, utilizing
this cost-effective immune stimulant derived from waste dates could be
recommended as a viable strategy for the aquaculture industry. The findings of
this study suggest that incorporating 200 mL date extract into the diet of red
tilapia positively influences immune indices and mucosal immune parameters.

*Corresponding author: azarmhamid@kmsu.ac.ir
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Table 2 Effects of different levels of aqueous extract from date palm waste on growth and
nutritional parameters of juvenile red tilapia after 56 days.

Control DPE100 DPE200 DPE300
Final weight (g) 10.38 £ 0.29? 12.56 +0.33° 1451 +0.26° 14.08 + 0.18°
BWI (g) 9.23 +£0.252 11.40+0.34> 13.36+0.23° 13.10+0.17¢
SGR (%/day) 3.91+0.012 4.25 + 0.05° 4,53 £0.04° 4.48 £ 0.06°
FCR 1.33+0.02° 1.14 + 0.042 1.10 + 0.062 1.13+0.012
Survival (%) 95 + 2.88 96.66 + 3.33 98.33 +1.66 96.66 + 1.66
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Values are the mean + SE of three replicates from each group. Mean values in each row with different

superscripts are significantly different (P<0.05).
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Table 3 Proximate composition of the whole body of juvenile red tilapia fed the experimental diets
for 56 days (wet weight; %).

Control DPE100 DPE200 DPE300
Moisture 75.49 +4.22 74.31 + 4.96 75.31 +5.55 73.99+3.74
Protein 12.66 + 0.81°2 14.39 + 0.26° 15.46 + 0.32°¢ 14.47 + 0.44°
Lipid 6.68 + 0.47° 5.52 +£0.232 5.28 +0.202 5.57 +0.452
Ash 3.62+0.11 3.71+£0.19 4.46 +0.37 480 +0.17
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Values are mean + SE of three replicates from each group. Mean values in each row with different
superscripts are significantly different (P<0.05).
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Table 4 Serum biochemical parameters in juvenile red tilapia fed the experimental diets for 56
days.

Control DPE100 DPE200 DPE300

Glucose (mg/dL) 75.11+1.08° 73.75+0.54° 66.88+0.53* 69.38+1.19"
Protein (mg/dL) 418+0.16° 4.41+029%  476+0.12° 4.60+0.17°
Albumin (g/dL) 1.19+0.08  1.24+0.09®°  1.43+0.10° 1.38+0.12%®
Globulin (g/dL) 298 +0.14*  317+0.19® 3.32+0.03° 3.21+0.11%®
AIG 0.40 +£0.03 0.39 +£0.01 0.43 +0.03 0.43 +0.04

Cholesterol (mg/dL) 119.1+4.58° 111.3+5.13° 100.8+2.8* 108+ 6.55®
Triglyceride (mg/dL) 218.6+7.5° 208.6+9.01° 180.8+8.73% 198.3+3.78°
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Values are mean + SE of three replicates from each group. Mean values in each row with different
superscripts are significantly different (P<0.05).
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Table 5 Mucosal immune parameters in juvenile red tilapia fed the experimental diets for 56 days.

Control DPE100 DPE200 DPE300
Total protein (mg/mL)  12.41+0.20° 17.89+0.27° 20.59+0.36° 17.77 +0.40°
Total IG (mg/mL) 4.61+0.112 7.22 +0.16" 8.41+0.17° 7.28 +0.05°
Lysozyme (U/mL) 835+032° 880+019° 943+051° 8592052
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Values are mean + SE of three replicates from each group. Mean values in each row with different
superscripts are significantly different (P<0.05).
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Table 6 Activity of antioxidant enzymes in juvenile red tilapia fed the experimental diets for 56

days.
Control DPE100 DPE200 DPE300
Catalase (U/mL) 3.10+0.17° 3.50+0.17%® 3.70 £ 0.10P 3.53 +0.28%
SOD (U/mL) 27.83+1.75°  30.01+1.73%  33.73+0.37°  30.03+0.94%
GPx (U/L) 21.20+0.90° 24.37+1.18> 26.20+1.08° 2506+ 1.60°
MDA (U/L) 94.88+1.65° 91.01+1.74° 87.26+1.16®  90.73+0.46"

Sglaie GugVb ooles slylo a5 w12 0 (. Sle polie oiws 05,5 2 IS0 aw 5l o lsliul glhs £ .Sl jebay yolae

P<e140) &5 )ls loline B ariun

Values are mean * SE of three replicates from each group. Mean values in each row with different

superscripts are significantly different (P<0.05).
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