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Introduction: At present, due to the decrease in wild catch and the increase in
demand, finding an alternative protein source for fish meal in aqua-feed has
become one of the challenges of the aquaculture industry. One of the alternative
sources is insects that are considered part of the natural food of aquatic animals,
especially in the larval stage, and are rich in amino acids, fats, vitamins, and
minerals. The aim of the present study was to evaluate the effect of black soldier
fly larvae meal (BSFLM) in the diet of Pacific white shrimp, Litopenaeus
vannamei post-larvae on growth performance and digestive enzyme activity.
Materials and methods: Four experimental diets were prepared in triplicate
with replacement levels of 0 (D1), 25 (D2), 50 (Ds3), and 100% (Da4) of fish meal
with BSFLM as isonitrogenous and isocaloric diets. The effect of the prepared
diets on growth performance and digestive enzyme activity in the Pacific white
shrimp post larvae (weight: 4 mg) was evaluated for 70 days.

Results and discussion: The obtained findings showed that using BSFLM up to
50% (D3) significantly increased the final BW, WG, SGR, PER, and LER, while
those indices significantly decreased in shrimp fed with D4 (P<0.05). The FCR
revealed a significant decrease of up to 50% BSFLM but significantly increased
in shrimp fed with D4 (P<0.05). The digestive enzyme activity from the
hepatopancreas and intestine indicated that trypsin and lipase had a significant
increase in the shrimp fed with diets up to 50% BSFLM (P<0.05), while amylase
showed no significant difference. The digestive enzymes significantly decreased
in the shrimp fed with D4 (P<0.05).

Conclusion: Based on the results of this study, fish meal replacement with
BSFLM up to 50% had a significant effect on shrimp growth performance and
digestive enzyme activity.
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Table 1. Ingredients and proximate composition of experimental diets for feeding Pacific white

shrimp (L. vannamei) post larvae

Ingredients (g/kg) D1 D2 Ds D4
Fish meal 250 1875 125 0

HI meal* 0 625 125 250
Soybean meal 250 250 250 250

Meal & bone meal
Squid meal

Corn gluten (60 %)
Wheat flour
Soybean oil

Fish oil

Vitamin premix?
Mineral premix3
Lecithin
Cholesterol
Antioxidant

Toxin binder
Dicalcium phosphate (DCP)

Proximate analysis of the experimental diets (%)
Moisture

70 70 70 90
50 50 50 50
90 100 130 132
110 100 75 60
32 32 30 30
50 50 47 40
15 15 15 15
30 30 30 30

5 5 5) 5
3 3 3 3
1 1 1 1

29 29 29 29
15 15 15 15

1.2 7.0 6.9 7.1

2 - 4-Nitrophenyl myristate

! _No-Benzoyl-DL-arginine p-nitroanilide hydrochloride
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Table 2 Growth performance of Pacific white shrimp (L. vannamei) larvae fed with experimental diets

Experimental diets

Parameters D, D4 D3 D,
Initial BW (g) 0.004 +0.00 0.004 +0.00 0.004 + 0.00 0.004 +0.00
Final BW (g) 1.38 £0.01° 1.35+0.07° 2.22+0.18¢ 1.82 +0.01°
WG () 1.37 +0.01° 1.34 +0.072 2.21 +0.18¢ 1.81 +0.01°
SGR (%/day) 8.51 +0.11° 8.44 +0.17° 9.14 + 0.15¢ 8.85 +0.13°
CF 0.91+0.04 0.95+ 0.08 0.91+0.02 0.97 + 0.05
FCR 1.32 +£0.04° 1.40 + 0.08¢ 1.04 +0.03? 1.15 + 0.04°
SR (%) 89.14 + 2.02 89.29 + 5.05 90.71+1.01 90.71 + 3.03
LER 0.15 + 0.08% 0.14 + 0.072 0.26 + 0.07° 0.21 + 0.06°
PER 0.03 + 0.003° 0.02 + 0.007? 0.05 + 0.004¢ 0.04 + 0.008°
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larvae fed with experimental diets. Different lower cases indicate the significant difference in enzyme
activity (Mean = SD, n = 3, P<0.05).
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larvae fed with experimental diets. Different lower cases indicate the significant difference in enzyme
activity (Mean % SD, n = 3, P<0.05).
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