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Table 1: Experimental diet ingredients and composition with different level of silk worm pupa for feeding fingerling
beluga sturgeon (Huso huso) in 8 weeks cultured in 24+1.8°C

Ingredients (%) TO T5 T10 T15
fishmeal 60 55 50 45
silkworm pupa 0 5 10 15
Gelatin 9 9 9 9
starch 145 145 155 155
fish oil 14 14 13 13
g::anrﬁzils and vitamine 2 2 2 2
Vitamine E+C 0.5 0.5 0.5 0.5
Proximate analyzing (%)

Protein 44 43 45 46
Fat 14 14 13 12
Moisture 12 14 14 13
Fiber 2 3 3 1
Ash 14 14 12 11
Energy(kJ/kg) 3129.9 3169.9 3171.8 3173.7
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Table 2: Effects of different level of silk worm pupa in diets of fingerling beluga sturgeon (H. huso) for a period of 8
weeks cultured in 24+1.8°C on growth parameters

FM SWP5 SWP10 SWP15
WG 51.2+11.1° 54.7+13.3% 60.6+12.1% 65.1+13.42
CF 0.8+.25 0.86+0.26 0.93+0.35 0.84+.16
FCR 1.52+0.27° 1.5+0.39% 1.3+0.24% 1.23+0.252
SGR 1.77+1.23 1.5+0.6 1.46+0.18 1.740.51
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Means in each row with different letters are statistically significant (p<0.05). Numbers are presented as mean + standard error
of three replicates.
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Figure 1: Effects of different level of silk worm pupa in diets of fingerling beluga sturgeon (Huso huso) for a period of 8 weeks
cultured in 24+1.8°C on hematological parameters. Each row with different letters are statistically significant (P<0.05).
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Table 3: Effects of different level of silk worm pupa in diets of fingerling beluga sturgeon (Huso huso) for a period of 8
weeks cultured in 24+1.8°C on blood biochemical factors.

TO T10 T15
Lysosyme (U/ml/min) 28.8+0.59° 27.5+0.36° 32.6+0.8? 32.9+1.92
Immunoglobin (mg/ml) 11.22+0.17° 11.7+0.17° 12.9+0.75% 12.65+.8%
Total protein(g/dl) 1.8+0.01° 1.940.05° 2.1+0.142 2.1+0.112
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Means in each row with different letters are statistically significant (p<0.05).Numbers are presented as mean + standard error
of three replicates.
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Figure 2: Effects of different level of silk worm pupa in diets of fingerling beluga sturgeon (/. huso) for a period of 8
weeks cultured in 24+1.8°C on hepatic enzymes changes (A: Alanine transaminase; B: Aaspartate transaminase; C:
Alkaline phosphatase). Each row with different letters are statistically significant (p<0.05).
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Introduction

Agquaculture development is challenged with limitation and high costs of supplying protein diets, so
searching for alternative protein sources in fish diets is inevitable (Tacon, 2020). Insect meals are
considered as a promising substitution protein ingredients last decades (Alfiko et al., 2022). Among
candidates’ insect meals, Silkworm is well-balanced in protein as well as lipid and can be served as
feedstuff (Mahanta et al., 2023). A study conducted to investigate if low level of silk worm pupa inclusion
in fingerling Beluga sturgeon (Huso huso) diet could provide a protein source replacement accompanying
with high benefit for the species.

Methodology

Fingerling Beluga sturgeons (5+0.2 g, meanSE) fed with experimental diets for a period of 8 weeks. Four
experimental diets includes: no (SWP) inclusion as a control treatment (TO0), 5, 10 and 15 percent (SWP)
substitution referred as (T5, T10 and T15) treatments. At the end of the experiment, Weight Gain (WG),
Specific Growth Rate (SGR) and Feed Conversion Ratio (FCR) calculated to assess the diets quality on
fish production. Hepatic enzyme (ALP, AST, and ALT) and serum biochemical (IgM, total protein and
lysozyme) analyzed for revealing the health status of fish.
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Results

(SWP) treatments, in particular (T15) had a significant increase in (WG) compared to the control group
(p<0.05). (SGR) as well as (CF) in (SWP) treatments showed no significant differences compare to the
(TO) (p<0.05). (FCR) was significantly improved among (SWP) treatments, although the difference was
not significant (p<0.05). Serum lysozyme, Serum immunoglobin and total protein in (T10) and (T15) were
significantly increased compared to the control group, (T0) (p<0.05).

Discussion and conclusion

Our findings indicate the protein level adjusts and fixes with the (SWP) was efficiently enough to be
replaced with fish meal in fingerling Beluga sturgeon (H. huso). The results of (SGR) as well as (CF)
suggest that the replacement level could be changes to more to get a differently improved result. Hepatic
enzymes showed that (SWP) did not affect impairment in digestive tract. What’s more, blood biochemical
analysis showed that (SWP) can have immunomodulatory effects on fingerling Beluga sturgeons (Zhou et
al., 2022)
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