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Abstract

We evaluated the dietary black soldier fly meal (BSFM) as a fish meal (FM) replacer based on growth,
biological indices and composition of whole body, viscera and liver in Korean catfish, Silurus asotus.
Three experimental diets contained the protein sources as 40% FM as control (FM), 35% FM + 5%
BSFM (FM + BSFM) and 20% FM + 35% dehulled soybean meal (FM + SBM). Each group of 112 fish
with an average initial body weight of 85.2 + 5.0 g (mean + SD) were randomly distributed into 9 tanks
(1,500-L each) in triplicates and fish were fed twice a day with one of the 3 experimental diets for 10
weeks. At the end of feeding trial, weight gain and specific growth rate of fish fed the FM+BSFM diet
were significantly higher than that of fish fed the FM+SBM, but not significantly different from that of
fish fed the FM diet. The composition of whole body, viscera and liver and biological indices were not
significantly different between FM and FM + BSFM. The results of this study suggest that BSFM can be
a good animal protein source and can be used substitute for fish meal up to 12.5% in diet.
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<Table 1> Formulation and proximate composition 3. {NI=H g MEEAM

of the experimental diets (%) _ _
AFSFAIE 1057 ¥, TS (weight gain; WG,

Ingredient FM gsl’\gf\r/l F}l;/[l\zs %), DI 7dE(specific growth rate; SGR, %), Af
Chilean anchovy meal , o0 00 S8 H(feed conversion ratio; FCR) % AEE
(FM) ' ' ' (survival rate, %)= Tha ¥ 2> ALHAS o] &3t
Black soldier fly meal 50 i o] zApskTh
(BSFM) *
Wheat gluten 5.0 6.5 10.6 WR (%) — [{final ight (2) — initial

0) = mal wet weight (g) — mitial wet
?se}:ﬁ;ed soybean meal .. oo 35y weight (g)}initial wet weight (g)] x 100

_ SGR (%) = {log. final wet weight (g) — log.
@ -Starch 98 85 287 initial wet weight (¢)} x days’ x 100
Wheat flour 200 200 200 . . .
Vitamin C 05 05 05 FCR = dry feed intake (g)/wet weight gain (g)
Vitamin E 0.5 0.5 0.5 Survival rate (%) = number of fish at
Mineral premix 1 10 10 10 harvesthumber of fish stocked x 100
Vitamin premix 2 1.0 1.0 1.0
Calcium phosphate . . 05 AN A st Aol 71 Wi Y
dibasic ' ' ' oA wAsgor, 4EAE 4L A9
Choline ch.lorlde — 0.5 0.5 0.5 /\]_,EJ_ -H‘Z‘v‘]?]: @fﬁoi(n — 5)94 Z_]_'i]' ]’H;g_% /\]__g_
Black soldier fly oil - 0.5 - 9T, AREEE AL oa Alm A A
Soybean oil 5.5 4.8 7.0
goj(n = 5)F HojAll B AFEEF T AOAC

a -Cellulose - - 0.53 L R -

o] H L 7= ol
Proximate composition (%) (1995)2] Hlel met _'___E‘— Ax71E o183t
Moisture 37 44 43 1050Ce A 6417 1% & AXtatolch 2w
Crude protein 465  46.1 462 (Nx6.25)2  Auto  Kjeldahl  System  (Buchi
Crude lipid 8.7 8.7 8.0 B-324/435/412, Switzerland; Metrohm  8-719/806,
Crude ash 9.9 9.7 79 Swizerland) 0.2 BA 33, ZALL etherS A}
Values of proximate composition are presented as 3ol F=38t F3]ELS 33 E A 6000C

means of duplication. * Black soldier fly meal and oil -
were provideg by CIEF. Inc., Korea. 1>I’\/Iineral premix A 4}\121— %?} EH% - IE’LO]- 9’]“—: ZHQ] E—ﬂ]%
contained the following ingredients (g/kg premix): =73t AALEITH

NaCl, 43.3; MgSO47H,0, 136.5; NaH,PO42H,0, 86.9;

KH,PO,, 239; CaHPO, 135.3; Ferric citrate, 29.6;

ZnSO47H,O, 21.9; Ca-lactate, 304; CuCl, 0.2; 4. MEX|E EAM
AlICI;:6H,O, 0.15; KI, 0.15; MnSO4+H,O, 2.0;
CoCl;:6H,0, 1.0. ? Vitamin premix contained the AFFAE 3 3 Ado HEAES A5}
following amount which were diluted in cellulose (g/ o) =1 = o o) =] =
7 3 *mu afgl & Fzke A7 A F
kg premix): L-ascorbic acid, 121.2; DL-a-tocopheryl [ s _]-E]- subelE el Al A= s
acetate, 18.8; thiamin hydrochloride, 2.7; riboflavin, 9.1; o] 84 wFH A MS-222E 200ppm FEE 3
pyridoxine hydrochlo.rlde, .1.8.; macu.l, ‘36.-4; A DoA] ok 2E27b npFH stk nhH s A
Ca-D-pantothenate, 12.7; myo-inositol, 181.8; D-biotin, B B o R B
0.27; folic acid, 0.68; p-aminobenzoic acid, 18.2; Yol FES we Ay I Ao
menadione, 1.8; retinyl acetate, 0.73; cholecalciferol, __‘z_ /\]_ }‘]ﬁ OU:] 0‘]7?1] = 7_“ ;2] zo]_ "H XO]—ETL}” 71’—‘?*74]
0.003. T ’ o T
A3TFAE ST 2 AR v
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factor; CF, %), WAZTHAF
index; VSI, %), F=ZAF
e L
(Digestive tract index; DTI, %)% AEX3% Ak
AHEE QT AEA R ofle] AR S o] g5t
s,

(Condition
(Viscerosomatic

(Hepatosomatic index; HSI, %),

CF = [wet weight (g)/total length’(cm) x 100

VSI (%) = [wet weight of viscera (g)/wet
weight (g)] x 100

HSI (%) = [wet weight of liver (g)/wet weight
(&) x 100

DTI (%) = [wet weight of digestive tract (g)/wet
weight (g)] x 100

5 SAAzE

A FALR 9] -5 7 & W (Completely
randomized design)= AA|sta, A4 4 E443
+ SPSS (IBM SPSS 19 software package) =1
& o] &30l one-way ANOVAE FA 453
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Wt {FoHoE  H& s JElthe <
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?—7} 2EE b dEke

S
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79-, FM+SBM©| #H7}¢ A
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<Table 2> Growth Performance and Feed Utilization Efficiency of Korean Catfish Fed the Test Diets

During Rearing Period

IBW (g) FBW (g) WGR (%)  SGR (% day") FCR Survival (%)
FM 792 +£35 1342+ 58 695+09° 076+ 001 ° 139+ 007 890+ 1.9
FM+BSFM  88.1 + 1.2 1475+ 20 674 +31°% 075+ 0.03° 143+ 0.04 938 + 05
FM+SBM 882 +27 1311 £ 40 487 +27° 057 +003° 1.60+ 008 946+ 1.4

Values are means =+ standard error (SE) of triplication. values in a same column with different superscript lett

significantly different (Duncan’s test, P < 0.05). IBW and FBW are abbreviation
specific growth rate (SGR), feed conversion ratio (FCR) and

WGR (%) = [{final wet weight (g) — initial wet weight (g)}init
{log. final wet weight (g)— log. initial wet weight (g)} x days'x 100. FCR = d

weight, respectively. Weight gain rate (WGR),
were calculated using the following formula:
weight (g)] x 100. SGR (%) =

for initial body weight and fin:

intake (g)/wet weight gain (g). Survival rate (%) = number of fish at harvesthumber of fish stocked x 100.
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<Table 3> Whole Body, Viscera and Liver Composition of Korean Catfish Fed the Test Diets for 10
Weeks (wet-weight, %)

FM FM+BSFM FM-+SBM

Whole carcass

Moisture 69.9 + 0.1 704 + 14 714 £ 1.0

Crude protein 155 £ 04 15.1 £ 0.2 15.6 + 0.4

Crude lipid 108 + 1.5 10.1 £ 0.7 8.8 £ 0.8

Crude ash 2.4 + 0.1 24 £ 0.1 24 +£ 03
Viscera

Moisture 80.2 + 0.5 79.5 £ 0.8 80.2 £ 04

Crude protein 151 + 0.1 ® 157 £03 * 144 + 05 °

Crude lipid 23 +£03 22+ 05 27 £05

Crude ash 1.0 £00° 12 £01° 12 +00°
Liver

Moisture 72.4 £ 0.5 72.5 £ 0.5 734 + 1.1

Crude protein 11.9 = 0.2 114 £ 0.3 11.6 £ 0.3

Crude lipid 14 £ 0.2 1.3 £02 1.7 £ 04

Crude ash 1.3 £ 0.0 1.2 £ 0.0 1.3 £ 0.0

Value are means + SE of triplication. Values in a same column with different superscript letters are signii
different (Duncan’s test, P < 0.05).

<Table 4> Biological Indices of Korean Catfish Fed the Test Diets for 10 Weeks

CF VSI (%) HSI (%) DTI (%)

FM 0.71 + 0.01 730 + 0.12 2.92 + 0.04 2.82 + 0.13
FM+BSFM 0.69 + 0.00 7.06 + 0.26 2.83 + 0.21 270 + 0.09 °
FM+SBM 0.68 + 0.02 752 + 0.11 2.86 + 0.05 335 + 0.18 °

Values are means + standard error (SE) of triplication. Values in a same column with different superscript letters are
significantly different (Duncan’s test, P < 0.05). Condition factor (CF), viscerosomatic index (VSI), hepatosomatic
index (HSI), and digestive tract index (DTI) were calculated using the following formula: CF = [wet weight (g)/total
length’(cm)x 100. VSI (%) = [wet weight of viscera (g)/wet weight (g)] x 100. HSI (%) = [wet weight of liver
(g)/wet weight (g)] x 100. DTI (%) = [wet weight of digestive tract (g)/wet weight (g)] x 100.
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