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Article Info ABSTRACT

Article type: The limited sources of fishmeal supply, the existence of anti-nutritional
Full Length Research Paper  syhstances in soybeans have made researchers to propose the idea of using
new sources of protein in commercial fish diets, therefore, this study

Article history: examines the effect of replacing black soldier fly larvae powder with

Received: 05.17.2024 fishmeal and soybean powder on performance. Growth and blood
Revised: 06.01.2024 biochemical factors of common carp fry. Number of 240 common
Accepted: 06.09.2024 carp juveniles with an average weight of (12.68 + 0.91) grams in 5

treatments including treatment 1: containing fish meal and soybean meal,
treatment 2: containing soybean meal and black soldier fly larvae powder,

Egﬁ;m?usr'e, treatment 3: containing fish meal and black soldier fly larvae powder,
Black soldier fly larvae, treatment 4: soybean powder and treatment 5: black soldier fly larva
Diet, powder with the same amount of nitrogen and energy. This experiment
Insects was conducted in the form of a completely randomized basic design in 3

replications for 8 weeks. In each fiberglass tank, 15 pieces of fish were
distributed and fed with experimental rations with 3% of body weight and
twice a day. The growth and biochemical indices of fish blood serum were
calculated based on standard formulas and data analysis was performed
using Duncan's test. The results of this study showed a significant
difference in growth and food consumption indices among five treatments
(P<0.05). The highest final weight (31.16 + 2.24 grams), body weight gain
percentage (141.36 + 20.26), specific growth rate (1.56 + 0.14) and the
lowest food conversion coefficient (1.88 + 0.18) was observed in the third
treatment, which showed a significant difference with other treatments
(P<0.05). Glucose, albumin values did not show significant differences
among different treatments (P<0.05); But the amount of total protein
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showed a significant difference among different treatments (P<0.05).
Changes in liver enzymes including alkaline phosphatase (ALP), aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) did not show
significant differences among different treatments (P<0.05); Therefore, it
can be concluded that the simultaneous use of black soldier fly larvae
powder and fish powder in the commercial diet of common carp juveniles
did not have an adverse effect on the biochemical indices of blood serum.
In addition, it improves growth performance, feeding efficiency. Also, this
substitution did not have a negative effect on liver function.
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Table 1. Chemical composition of the diets.

T obes Sler ol aw sles 33 ke S oles Sl
Treatment 5 Treatment 4 Treatment 3 Treatment 2 Treatment 1 Treatment
12.61 12.62 12.75 12.67 12.65 (Ash %) /. s\
10.35 10.40 10.50 10.45 10.32 (Moisture %) 7. & sb,
5.29 5.31 5.3 5.35 5.30 (Fat%) /. s~
40.65 40.67 40.70 40.72 40.66 (Crude Protein %) /. pl> 55
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Table 2. Comparison of growth performance and feed utilization (Mean £ SD) of common carp juveniles fed
with black soldier fly larvae powder replaced with fish meal and soybean meal for 56 days.

Slesd
Treatment
ool Dl oles aw ke 33 oled S b
Treatment 5 Treatment 4 Treatment 3 Treatment 2 Treatment 1 A5 sla el
growth performance
parameters
(65 Js 035

12.72+0.08°  12.65+0.07° 12.61 +0.07° 12.68 + 0.10° 12.72 +£0.12°
Initial weight (g)

(r;) &L@a N3Y)

Final weight (g)
(Ao y3) O O Ol s s

Weight gain (%)

T T
Feed conversion ratio (FCR)
Gay 0> 538 ded) o3 A, &y
1.18+0.12° 1.08 +0.09° 1.56 +0.14° 1.13+0.17° 1.25 +0.06" Specific growth rate
(% body weight/ day)

2476 +1.96°  23.80+1.35° 31.16 + 2.24° 24.02 +£2.17° 25.74 +0.87°
9459 +14.07° 83.92+9.72° 141.36+20.26° 89.48 +18.74° 102.42+7.23°

2.70+0.33 2.96 +0.35 1.88 +0.18° 2.89 +0.55 2.62+0.23°

(P<e/+0) cd 2ulo3T lasless (m lsime oMl 5 5 5 odins Ol wsline oy, b sy G s (a1l gllax £ . Sls) slel
b oS 55T ol Sl Ko 55Y 35D 153 e (Colow 3l oKa Y 3,1 0500 Lgwr S 351 5 aale 5T Juls anly o) G Jles
5 35T 050 L oS 55T b i) e Slas (U S 35T 05) sl Sl Ko 55Y 35T+ oale 351) 1w e (ke 35T 050)

(s S 551 5 ale 35T 05 ebow by oK 5,Y 55T L Lait) ol s (e 351 5 ol Sl e

s b oK 55 3 b odda 5 Jsens 58 Olaboarm Gl Sl ol £ 5:80ke) 05 plandism sl pas L Y Jpo
5350V Sk 4 b 3 5 Aol bods 0 Kol

Table 3. Blood biochemical parameters (Mean + SD) of common carp juveniles fed with black soldier fly
larvae powder replaced with fish meal and soybean meal for 56 days.

ool Sler ol w oled 33 ke S oles Lk
Treatment 5 Treatment 4 Treatment 3 Treatment 2 Treatment 1 Parameters
(mg/dl) 5,8

107.31 +17.28° 103.83 + 23.38° 102.87 + 49.09° 125.17 +24.29° 115.94 + 12.05° ol
ucose

@dh Js s,

1.87 +0.16° 2.12 +0.16° 1.76 +0.11° 1.75 + 0.09° 1.97 + 0.09%®
Total protein
/dl) - 1
1.32 £ 0.05° 1.26 £ 0.12° 1.32 £ 0.07° 1.32 £0.16° 1.34+0.25° QD) e
Albumin
122.22 +46.19° 14550+ 41.36°  12559+13.13° 14367 +34.26°  107.21 +11.81° (u/l) ALP
16.89 + 2.90° 18.07 + 1.22° 15.71 + 2.38° 18.66 + 0.34°% 18.07 + 2.06° /) ALT
103.44 +28.31*  13455+42.93% 10150+ 16.61°  128.72+58.14°  121.72 +4158° (ufly AST

(P</00) ol il slajless oy sl sine Sl 3 55 etins LS Zslite g by sy S5 5 (5l gl £ 5 SiL) sl
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