Table 1. Formulated control diet used for chitosan/nano-chitosan study for Clarias gariepinus

	Composition
	g kg-1

	Fish meal
	423.5

	Soybean meal
	282.0

	Maize germ
	109.80

	Wheat bran
	164.70

	Fish oil
	9.8

	Vitamin premix
	4.9

	Mineral premix
	4.9

	Total
	1000












Table 2. Water quality parameters during the study
	Groups
	Temperature (˚C)
	pH
	DO
 (mg L-1)
	NO2
	NH3

	Control
	27.8
	7.31
	7.65
	0.4
	0

	Chitosan
	27.8
	7.31
	7.65
	0.4
	0

	Nano-chitosan
	27.8
	7.31
	7.65
	0.4
	0









Table 3. Yield of chitin and chitosan derived from the the black soldier fly larvae exuviae

	Weight of BSFL exuviae (g)
	Deproteination
(g)
	Demineralisation (g)
	Deacetylation
(g)
	Chitin  (%)
	Chitosan (%)

	100
	70.39
	47.55
	23.14
	34.76
	36.95

	200
	87.53
	68.28
	41.55
	
	

	100
	41.70
	36.41
	12.37
	
	



Table 4. Growth parameters of Clarias gariepinus fed chitosan or nano-chitosan in the diet for 30 days
	Parameters
	Control
	Chitosan
	Nano-chitosan

	Initial weight (g)
	2.085 ± 0.02a
	2.212 ± 0.04a
	2.057 ± 0.09a

	Final weight (g)
	2.344 ± 0.04a
	2.660 ± 0.12b
	2.878 ± 0.16c

	Biomass weight (g)
	65.78 ± 2.01a
	93.90 ± 8.45b
	95.48 ± 22.61b

	BWG  (g)
	0.263 ± 0.02a
	0.450 ± 0.15b
	0.823 ± 0.33c

	AWG (g)
	0.008 ± 0.001a
	0.015 ± 0.005b
	0.027 ± 0.010c

	DWG (g)
	0.008 ± 0.001a
	0.015 ± 0.005b
	0.027 ± 0.010c

	FE
	53.91 ± 1.65a
	80.26 ± 7.23b
	74.63 ± 5.15b

	FCR
	1.857 ± 0.05a
	1.267 ± 0.12b
	1.376 ± 0.15b

	SR (%)
	97.84 ± 1.07a
	94.62 ± 2.84a
	93.54 ± 4.92a


Note: Data are presented as means ± standard error (SE). Different superscripts (a, b) in the same row indicate significant differences (P<0.05. BWG, Body Weight Gain; AWG: Average Weekly Gain; DWG: Daily Weight Gain; FE: Feed Efficiency; FCR: Feed Conversion ratio; SR: Survival Rate. 

Table 5. Hematological profile of Clarias gariepinus fed chitosan or nano-chitosan in the diet for 30 days.
	Parameters
	Control
	Chitosan
	Nano-chitosan

	RBC (106 uL-1)
	0.406 ± 0.031a
	0.233 ± 0.030b
	0.193 ± 0.015b

	Hb (g dL-1)
	2.796 ± 0.859a
	2.2433 ± 0.596a
	2.666 ± 0.424a

	WBC (103 uL-1)
	0.336 ± 0.263a
	0.510 ± 0.151b
	0.190 ± 0.140c

	PLT (103 uL-1)
	204.90 ± 150.400a
	116.900 ± 11.960b
	197.633 ± 63.480a


Note: Data are presented as means ± standard error (SE). Different superscripts (a, b) in the same row indicate significant differences (P<0.05. RBC, red blood cell; Hb, hemoglobin; WBC, white blood cell; PLT, platelet.
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Figure 1. The Fourier Transmission Infrared for fish feed containing Chitosan derived from the Black Soldier Fly Larvae Exuviae. A. Control feed; B; Control Feed with Chitosan; C. Control feed with nano-chitosan
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Figure 2. Superoxide dismutase (SOD) activity of the Clarias gariepinus fed either chitosan or nano-chitosan supplemented diet for 30 days. The same letter above the error bar indicated no significantly different at level p>0.05.
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Figure 3. Catalase activity of the Clarias gariepinus fed either chitosan or nano-chitosan supplemented diet for 30 days. The same letter above the error bar indicated no significantly different at level p>0.05.
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Figure 4.  Malondialdehyde activity of the Clarias gariepinus fed either chitosan or nano-chitosan supplemented diet for 30 days. The same letters above the error bar indicated no significantly different at level p>0.05.
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