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Key Words Abstract
Mealworm Introduction: This study aimed to investigate the possibility of partially replacing
Elsr}:?nejrll Carp fishmeal, an expensive protein source dependent on marine resources, with mealworm
Growth performance (Tenebrio molitor) in the diet of common carp (Cyprinus carpio). Increasing production
Immune response costs and environmental sustainability concerns due to overexploitation of marine

resources have necessitated the use of alternative protein sources such as insects.
Materials & Methods: In this study, five experimental diets were formulated with
different levels of substitution (0, 25, 50, 75 and 100% replacement of fishmeal with
mealworm) while maintaining a crude protein level of 32%.

Results: The results showed that substitution up to 50% had no significant effect on
growth performance (weight gain rate and feed conversion ratio) (p>0.05). However,
higher levels of replacement (75% and 100%) resulted in significant reductions in
growth rate and feed conversion ratio (p<0.05). Analysis of blood parameters showed
that lower levels of replacement had a positive effect on the health status of the fish, as
§féﬁde inf((;v — - glucose and total cholesterol levels improved in the 50% group (p<0.05). Liver enzyme
gmo}?;iégziﬁgrgdar%g(g;ifgg;‘ activities .(AS.T, 'ALT) also mcreasgd in the groups where fish meal was completely

removed, indicating greater metabolic stress (p<0.05).
Conclusion: This study shows that mealworm is a potential and sustainable alternative
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Table 1: Feed ingredients used in the experimental diets

Treatments
Feed ingredients Control 25% 50% 75% 100%
Fish meal 20 15 10 5 0
Soybean meal 30 30 30 30 30
Mealworm meal 0 5 10 15 20
Rice flour 10 10 10 10 10
Wheat flour 21 21.5 22 22.5 23
Corn meal 12 12 12 12 12
Soybean oil 3 2.5 2 1.5 1
Vitamin premix* 1 1 1 1 1
Mineral premix® 1 1 1 1 1
Molasses 2 2 2 2 2
Chemical Composition
Crude Protein (%) 32.89 32.25 31.92 32.01 31.6

# Vitamin premix contained the following vitamins (each kg ! diet): vitamin A, 10,000 IU; vitamin D3, 2,000 IU; vitamin E, 100 mg; vitamin K,
20mg; vitamin B, 400 mg; vitamin B2, 40 mg; vitamin Bs, 20mg; vitamin Bi2, 0.04 mg; biotin, 0.2 mg; choline chloride, 1,200 mg; folic acid, 10 mg;

inositol, 200 mg; niacin 200 mg and pantothenic calcium, 100 mg.

b Mineral premix (g kg' mix): MgS04.2H>0, 127.5; KCL, 50; NaCl, 60; CaHPO4.2H20, 727.8; FeS04.7H20, 25; ZnS04.7H20, 5.5; CuS04.5H,0,
0.785; MnS04.4H20, 2.54; CoS04.4H,0, 0.478; Ca (103)2.6H20, 0.295; CrCl3.6H20, 0.128.
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Table 2: Effects of dietary mealworm levels on growth performance of common carp

Treatments
Items Control 25% 50% 75% 100%
Initial weight (g) 7543.12 74.3£1.3 73.6£3.09 75.120.15 74.12.67
Final weight (g) 165+9.57 159+6.11% 146+8.1820 128.91%11.02° 122+5.94°
Specific growth rate (SGR) 1.3120.18? 1.25+0.12 1.15+0.2420 0.91+0.16° 0.82+0.15°
Food conversion ratio (FCR) 1.92+0.09¢ 1.95+0.17¢ 2.18+0.14° 2.2740.21° 2.32+0.09%

*Mean values and standard deviation (+SD) are presented for each parameter (three groups per treatment).

*Means in the same row with different letters are significantly different (p<0.05).
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Table 3: Effects of dietary mealworm levels on blood biochemical parameters of common carp

Treatments
Items Control 25% 50% 75% 100%
Glucose (mg/dl) 48.12+1.90° 4942 23° 45.942.12° 52+2.93 58+3.202
Total cholesterol (mg/dl) 118+3.75° 115.943.11° 108+2.912 121+2.18% 146.1+3.20°
Triglycerides (mg/dl) 465+7.23° 452.6+8.2° 471£1135%  4782+11.19°®  49548.19°
Total protein (g/dl) 49.73£2.65%  41.174£2.15°  44.85+2.92%° 36.22+1.88° 23.842.17°
Albomin (g/dl) 8.82+0.55° 8.95+0.74% 8.16+0.82% 7.82+0.35° 7.18+0.21°

*Mean values and standard deviation (+SD) are presented for each parameter (three groups per treatment).
*Means in the same row with different letters are significantly different (p<0.05).
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Table 4: Effects of dietary mealworm levels on liver enzymes and immune parameters of common carp

xS syl (Ve 5 V0 cofilr pobe) w2 5 ez

Treatments
Items Control 25% 50% 75% 100%
AST (u/) 241+5.17° 248+4 8P 239+8.12° 270.242.58" 261+6.65
ALT (u/l) 115+12.08" 11948.8P 120.4+6.96° 128+8.19° 133.1+11.022
Immunoglobulin (mg/ml) 0.58+0.09% 0.54+0.06 0.51+0.05% 0.45+0.03° 0.42+0.02°
Lysozyme (g/dl) 2.27+0.33% 2.18+0.41° 2.22+0.25 1.92+0.15° 1.79+0.12°

*Mean values and standard deviation (+£SD) are presented for each parameter (three groups per treatment).
*Means in the same row with different letters are significantly different (p<0.05).
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