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Table 1
Ingredients and proximate composition of the experimental diets.

Experiment diets

Fnt® DBSFLM25 DBSFLMS50 DBSFLMYS DBESFLM100

I i =1
<Del'aued black 0 2 6 5.3 7.9 )
soldier fly

F ————

Fish meal 10 7.5 5 2.5 0>
Meat —— = - - 5
Soybean meal 17 17 17 17 17
Full fat soyvbean 3 3 3 3 3
Rapeseed meal 22 22 22 22 22
Cottonseed meal proks 22 22 22 22
Wheat flour 12.4 122 11.9 11.8 115
Soya oil 26 2.7 28 28 29
Monocalcium 2 2 2 2 2

phosphate
Bentonite 2 2 2 2 2
Mixture” 2 2 2 2 2
Proximate composition (gkg ™)
Ash (%0) 1275 1268 1273 1263 1261
Moisture (%) 10,32 10.14 10.24 1037 10.65
Lipid (%) 535 5.31 5.28 5.24 5.29
Crude protein (%, 40.62 40.52 40.73 40 .84 40.73

MN% + 6.25)
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Table 4

Effect of DBSFLM on growth performance and biological indices of the experimental fish”.

Index Dietary groups

FM DBSFLM25 DBSFLMS0 DBSFLM75 DBSFLM100
FBW (g) 11038 + 334 106.86 = 4.83 107.80 £ 1.26 111.33 £ 1.07 109.30 £ 411
WGR (%) 217.36 = 961 21178 + 7.91 20491 = 10.16 22010 = 3.08 21427 + 11.82
SGR (%/d) 206 + 0.05 203  0.05 1.99 £ 0.06 208 £ 0.02 204 = 0.07
FI (%/d) 279 + 0.08 284 + 0.05 287 £ (.06 277 £ 0.0 280 = 0.06
FCR 1.50 = 0.07 1.55 = 0.06 1.59 £ (.08 148 * 0.02 1.52 = 0.07
PER 1.64 = 0.08 160 + 013 1.59 = 0.07 1.65  0.11 1.62 = 0.08
HSI (%) 131 = 0.02 1.28 = 0.07 127 £ 0.0 1.29 £ 0.06 1.27 = 0.07
VSl (%) 1358 £ 031 1347 £ (.46 1344 = 0.7 1278 £ 0.59 1253 = 0.34
[FI (%) 0.39 £ 0.04 0.38 £ 0.02 0.33 = 0.06 0.33 £ 0.07 0.33 £ 0.04
CF 244 £ 0.10 257 £ 0.20 246 = 0.14 238 £ 0.02 235 = 0.01
RGL (%) 155 = 0.10 1.56 = 0.15 148 £ 0.06 142 £ 0.07 1.47 = 0.05

Values are means *+ standard deviations (n = 3).
* FBW, final body weight; WGR, weight gain rate; SGR, specific growth rate; FI, feed intake; FCR, feed conversion ratio; PER, protein efficency ratio; HSI, hepatosomatic index; VSI,
viscera index; [Fl, intraperitoneal fat index; CF, condition factor,
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Table 6

Serum biochemical indices of the experimental fish™.

Index Dietary groups
M DBSFLM25 DBSFLMS50 DRSFLM75 DBSFLM100
ALT 16.05 + 3.05 12.20 + 568 13.65 + 2.17 13.05 + 3.77 1247 + 296
AST 178.00 + 71.76 12043 + 51.96 126.90 + 45.69 10867 + 18.38 14550 + 66.74
TP 2328 + 229 18.88 + 296 2138 + 267 19.80 + 3.24 2097 + 310
ALB 11.18 + 1.29 8.90 + 1.36 10.00 + 1.10 9.05 + 1.32 9.80 + 1.24
GLO 12.10 + 111 9.98 + 1.63 1138 + 173 1075 + 1.94 1117 + 1.92
NG 0.92 + 0.06 0.89 + 0.04 0.89 + 0.08 0.85 + 0.04 0.89 + 0.07
GLe 58] + 133 518 & 163 6175285 _48) + 142 592 + 1.45
<Thal 311 + 0.35° 252 + 0.40° 252 + 0.29° 213 + 0.23° 247 £ 032" ___—>

TG 252 + 0.35 TO0 = 038 T TN TR0 = 0.4 218 + 041

ALT (U ml™ "), alanine aminotransferase; AST (U ml™ "), aspartate aminotransferase; TP (g L™ "), total protein; ALB (g L™ "), albumin; GLO (g L™ "), globulin; A/G, albumin/globulin; Gle
{mmol L™ 1), glucose; Chol {mmol L™ 1), cholesterol; TG (mmol L™, triglyceride.
" Means with different letters are significantly different (P < 0.05) from each other.

* Values are means and standard deviations with different superscripts in the same row are significantly different (P < 0.05, one-way ANOVA) from each other (n = 3).



g

> ASTHIALTIEMEE F 5 a5, ENHIRERfrdE. (Hyterg A,
2013; SeikHaZADhZE A\, 2012; K%, 2014; £5%, 2014) . BHEXT
MIFALT. ASTICESMA, X33 HH B /K- B AR5 0T BEAS T AT g Ji P i B 14 ol 11

SN

> TP. ALB. GLOHIN&IE R IE RA N, HFIhRE W A'E Dhge 52
(BANAEEZ%:, 2011; £y, 2007) . AW 5RUF GLOW T %k,
B CEl Kamary5s, 2009) o fEABFFUH, WA B2 520 b B AT 5 I
BETP. ALB. GLO, [a]4215 A 2 Kin B AR EHK 5 ] BE A Re i 1) S &R
7.

> MG TEFREECHOLYS, HeAR= 250, CHOLANFEZH AH XX
AEZH BH B PR . BRI SR IR T B RN LT B leRs LT i o0 it Je 2k
SCEAE, T R A P ML E AE E BEAO/E A (sugans, 1980)



B4R
A EALUH RS

Table 5
Effect of DBSFLM on proximate composition in tissues of fish' (% wet weight).

\l
/1S

Proximate composition Dietary groups
M DBSFLM25 DBSFLMS0 DBSFLM75 DBSFLM100

Hepatopancreas

Crude protein 2053 + 118 2061 + 102 2142 + 108 2071 + 088 2117 + 0.29
<~ lpid 3224 + 4.18° 2556 + 0.77° 2264 + 2.50° 2594 + 248" 24.10 + 405

Moisture 69.205 = L50 71.38 = .19 7213 = o.03 Ja20 = 10U BB.63 £ 255

Ash 164 = 0.09 163 * (.18 150 = 0.03 1.54 = .11 1.62 = 0.04

Muscle

Crude protein 2299 + 195 23.30 = 0.59 23.15 = 0.57 2350 = 062 2351 = 1.19

Lipid 257 £ 054 222 + 0.24 218 = 0.79 217 * 0.19 214 = 050

Moisture 79.17 + 0.63 79.19 = 0.79 79.13 + 0.75 79.26 = 025 79.46 + 0.96

Ash 130 = 0.04 L3l = 0.01 1.27 = 0.01 137 £ 005 1.3l = 0.05

Whole body

Crude protein 19.59 + 0.52 19.88 = 0.69 19.62 = 0.84 2009 = 019 19.06 = 0.42

Lipid 16.32 £ 1.09 1671 £ 1.50 16.11 £ 0.65 1677 = 168 16.12 £ 0.95

Modsture 75.37 = (.68 75.02 = 0.98 7445 = 061 7435 = (52 74.97 + 0.69

Ash 391 £ 027 392 + 013 388 = 0.19 391 = 0.10 399 + (45

** Means with different letters are significantly different (P < 0.05) from each other.

! Values are means and standard deviations with different superscripts in the same row are significantly different (P < 0.05) from each other (n = 3).
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Fig. 1. Alpha-amylase, lipase and trypsin in the intestine of Jian carp fed diet substituting fishmeal with defatted black soldier fly larvae meal for 8 weeks.
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Fig. 2. Serum oxidation indices: superoxide dismutase (SOD) activity, malondialdehyde (MDA) content, catalase (CAT) activity. Values are means [ = SD) of three replications containing
three fish per replication. abyleans with different letters are significantly different (P < 0.05) from each other.
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Expression of HSP70 mRNA

Fig. 5. Expression of hepatic HSP70 gene. Values are means { = SD) of three replications
containing three fish per replication. LEpfeans with different letters are significantly
different (P = 0.05) from each other.
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