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(. T RB RN R BE S PR E T 5T, RCR A S s E 78 51k B S =,
IF'REBREMEERWRELLEE, "R M 5106405
2N KA AE RN IR AF], TR T 510640)

WE: JHEMIERIR A KRS 2 DBSFIME R & &M a4 & & KiEf. &
FENMRE. mF LI EE SN B, ALKE T HERE N (1.67£0.01) g
W EH A4 BA80R, HHLD HANLIE A, 4 7] %8 3 ak 48 (TO)Fr 52 3047 KB A6 72 26
i F A S B0 - B A RO 20%(T20). 40%(T40)F160%(T60)], & AN AL 43 NE R,
BNERARE, FE8E. £R L, MADBSFLIMBER EdHEm, EHa LK E XL
BimE gl THANARAE. HEX A KERT, LB X5 TT04;
LI AT20FTOOH FE AR 25 T B AT ; Sh4amERIER. KoORERLR
R ETHE#Y, H AP T604 B B S 45 2k T40F0 604 th &K - 0 45 1 1 R 3k 5| B 2 A F
ExtBATOM L, LB E. A ALk, MR EE. BEAR. B
PRI BREREHAREE. KEH AR AL EEZR, WFEHEMHHZ/KE
FR, BEE/MEEREAEEBELEA T, LTRATION E & G 8E A k.
M EamEEL EN M, HRENA, ERIRELAHT, RERERA KT 4G 0B
REMTE AT eyt EKkEEEARESGE, FTREEREHR. LFHH =8,
JEEESERRKS SHIRE, A HMEABREE, U20%HRILA AL KKE, H
kT x¢ B 4l

R FH A RERIR AR 20, AKEE, TREINRE,; WiFs iR,

T b EE 7 M

&5 S:S963.3 Y HEAFRRRD: A

fi by RAL SR L R A BRI, N HE A
B i ARl DR B Bok™
Sy A B WA DI T T2 B T KRR
HR, BEE K™ IR FE M 0 A B A Ji8 DL % 6 41l 4K
iR RN S U = R R N T
BRI T FEAE K ™ R v A T e, O
Wt A E 1 B IR o e e AR A AR e 0 AR

i BHEA: 2019-04-13 &R BHI: 2019-05-27

e, B FUE S ok i 2 AR 5T © A A G
RIED, 20134F A ERRAR A SUE (PR
B AR B A AR R AT S ) R R R R —
FlA B T 22 fif >4 T 42 BROKL B RN ARDRL e [R]85 1
BEPRS,

=W K 8T (Hermetia illucens), 153FF B 7K
e, ROBUH H KR A K 8 oY B 2 ) —

FWENTE = TR A B M P i H AR A4 2 Q03K T B A 0 & T (2019KI115); TR 48 A Ml ok 25 B2 2 ok F BA 3 8 (201614TD)
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FEEVER IR R R, HAERE A & & 2 A
NGRS, TR E R SR AR, P
AR AR EOR . BRI Wik ke e
L RO RS R R B G . S B
KB R, IR SRR, B &AL E
BRSOk AL, 5 0 SRR T KR A
A I S A B B BIF ST S W S B A K
& ] 3 4y ol 4 R AR e B B AE fa (Oreochromis
niloticus)™ . B 15 X B (Ictalurus punctatus)” .
] i (Clarias gariepinus)"”" . WL 4 (Oncorhynchus
mykiss)''™? . K ZZ B (Scophthalmus maximus)™
B8 (Cyprinus carpio)'™” . L (Cyprinus carpio var.
Jian)"™' . JLYIIEXTEF (Litopenaeus vannamei)'” .
W 5 (Dicentrarchus labrax)!'". 1€ 7 (Lateolabrax
maculatus )" 35 AR AR AR TZ e H A K PERE

¥ 1 f1 (Pelteobagrus fulvidraco) e 3% [F & %
R 8 i 28 B YR K IR GE Al i, HC AR} e £y H
L3 A BOK PR o A S H S R,
5 B i A 7K i ) B 2 AL A IR R P 25%k LR
) A0 K (OB S I 14.1% LT B et 2 5 £
FHERE . AAZH BRI TS A= AR R A B 2 2 ma
S B AR K a4 Oy PO BRI S R, A S R
AT, TR S B Bk B, IR DT R
FEA PR g R . H AT E A IR
HUOMSTE K 7> 2l G g RO TR Y fe
(Salmo salar)™ (/) B FAF 5T, T A UL A HLK;
WL T B AR R B Al . I, ARSI T R
I8 M e A f oy X B S 4yt AR KMERE L B
Fr R UL | LG AR AL 48 Br AT Al Tl 05 14 19 52
Ma A5, A A R B e R K i 4l Rk A T 8 £
Hh N B (BRI AR HE N H AR S 4L

1 MRS Tk

1.1 SEIGER

AL S0 A BHIE L R H RIS 37 KO RN S R
AN VTR o 525 F 7K 2l SRy e T MR
AR YR A R R AL, R R R A 3 R
B B 3 A fef HUE TR RE T A . BB BUR R T R
M T o Y A TR 322 52 A AR 26 O AR 4 5 3 g
JaAs, EBRAM: TYE90.2%, HEH55.4%,
LRI 1.6%, JKAM18.6%FMH 72 7.69%., FrFHE
I EUREIS Rt 60 H 0, 4521 i HE T 7 o ik o e
B, DB EIRA, HHVIEIR A PLE—
HRAYA, RIG NG & AR KEHHIR S A H
WU FTHF AL (SLX-807 )il ji i A 47 46k (1.5 mm),

http://www.scxuebao.cn

55 °CHET, ARG R AT L E TR
B PR A T o 25 AL ARDRHIR D R 4 L2

1.2 & RIAFETE

TR LI AE T AR LB 2 Bt 3 W Bl 24 W
FEHOK TR EE NG K FHE RS DT
JIT R B 30 A0 1 W T M T s DX R el A BR
NTL, AEKUEHUCE FR28 5 v, PRBE R (E R
5 7 B AR B R (1.67£0.01) gfl) 5 1 1 4)) fa
480)2, BEMLOY WA, BAMA3 P EE,
TAEE A0 M, 3 4% R Aok FE AR (TO)FI
JI B BXE Jd £ 7K -4y A AR AEK320%(T20) . 40%
(T40)F1160% (T60)AY S 56 Al k), 2 WAR & F K 4%
MEE2UK (8:00F117:30), FFFH J& WA My 88 o %7 H 7K
h Ze it T4 AN AR K o SEEG R B SRR R,
JK I K 23.0~31.0 °C, pH 7.6£0.3, ¥ fitt %4 >6.0
mg/L, &% <0.01 mg/L, WAHREL<0.1 mg/L.

1.3 HMmXEE&E

SCEREE S, 124 h, RS R
) AT AR B E IR S R A, 25 LR
Pl T0R 1 mLIC R FE ST A R R L, & T
1.5 mL EP%§ 1 % I i 5 2~4 hJ5 4 °C 4 500 r/min
010 min, ME 3 W2 % E T80 °CUK AR R A7
FHT 00 78 A AR bR o i s e I |
FREE 5 A0 0 & R AT . BFAE . IESRAR AT .
gt mlprEid sk, BEEMAME M, M
0.86% A= B ER K 3 Ve I FHUB 4RI e 02 B T
—80 °CUKARPRAF, FH T I I A B0 1 o B 51 Pl
MLIEEE AR T i, B T 20 °CUKAH P A7 H
T A 0 HLE TR LT
1.4 NEHEIRSFE

AN ] 5% 5 50 45 T4 24 h,
AT RRE, MEERK, PR ER . R
AR MR R, IR WA Ik
b . AR B R IR $5 40

I & 3K (weight gain rate, WGR, %)=(W,/N-
Wo/No) (Wo/No)*100%

778 HE K K (specific growth rate, SGR, %/d)=
(InWV/N~InWy/Ny)/tx100%

A4} 228 (feed conversion ratio, FCR)=Wq/(W—
o)

B K (survival rate, SR, %)=N,/N,x100%

JF K [t (hepatosomatic index, HSI, %)=W;/
Wx100%

o E K= % 2 J»  sponsored by China Society of Fisheries
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Tab.1 Composition and nutrient levels of basal diets (air-dry basis)

WiH items TO T20 T40 T60
JFK}/% ingredient

POk imported red fish meal 25.00 20.00 15.00 10.00
JEEPR 2B i ff1 7K A4l UKy (DBSFLM) 0.00 5.95 11.90 17.85
T KEMAHR  corn protein powder 6.00 6.00 6.00 6.00
Tl soybean meal 25.00 25.00 25.00 25.00
SEAH rapeseed meal 10.00 10.00 10.00 10.00
EIEFT  strong flour 25.20 23.85 22.40 21.05
3 fish oil 2.50 2.80 3.20 3.50
il soybean oil 2.50 2.50 2.50 2.50
HAh"  others 3.50 3.50 3.50 3.50
f R EE S B (50%)  envelope methionine 0.30 0.40 0.50 0.60
it total 100.00 100.00 100.00 100.00
BFHIKF?  nutrient levels

JK4¥/%  moisture 5.05 5.25 5.12 5.33
HI%EH/%  crude protein 41.79 41.93 41.59 41.51
HARWG/%  crude lipid 9.12 8.95 9.11 9.15
WK45¥ 1% ash 8.52 8.93 9.38 9.65
At ®/(MJ/kg) energy 18.95 19.01 19.00 19.00

FEBRSENTR)/% amino acid level(feed)

Wi FER  essential amino acid

HZ R arginine 2.8 2.8 2.26 230
HZE histidine 1.08 1.08 1.04 1.07
Foi8 8 isoleucine 1.72 1.74 1.63 1.68
SRR leucine 3.34 331 321 323
HiZK  lysine 3.10 3.10 3.10 3.10
FER  methionine 0.75 0.78 0.75 0.75
FKNEM phenylalanine 2.00 1.97 1.97 1.95
F&E AR tyrosine 1.14 1.24 1.25 1.20
J5E M threonine 1.59 1.59 1.52 1.57
IR valine 2.06 2.06 2.14 2.04

AL FTHEEIEER  non-essential amino acid

%  alanine 247 2.46 2.36 2.43
RITAZ®  aspartic acid 3.60 3.69 3.55 3.60
H&E glycine 2.00 1.98 1.93 1.96
HEM  glutamic acid 7.90 7.90 7.66 7.73
Y5 serine 1.80 1.84 1.79 1.84

e D) WAEREER AU 1.5%. A RTUREN. 1%, B TUEARN0.5%. dEA4 RBERRIE(35%) 0.1%. SALIBER(50%) 0.3%. HiZ FR(98%)1.0%,
Hrp g RS A T &4 VA; 230000 1U. VD, 600 000 IU. VE 16 g« VK;4g. VB, 4g. VB,8g. VBs4.8g. VB,0.016 g. JHZ 28
g\ IZMRAY 16 g« EWIE 0.064 g MR 1.285 g WIEE 40 g, W MR TURKHE AT EH: Ca230g. K36g. Mg9g. Fel0g. Zn8g. Mn19g.
Culs5g. Co025g. 10.032g. Se0.05g. 2)& 75KV JySzilifE

Notes: 1) consist of Ca(H,POy), 1.5%,vitamin premix 0.1%, mineral premix 0.5%,L-ascorbic acid-2-phosphate(35%) 0.1%,choline chloride (50%) 0.3%,
lysine (98%) 1.0%, one kilogram of vitamin premix provided: VA; 230 000 IU, VD; 600 000 IU, VE 16 g, VK; 4 g, VB, 4 g, VB, 8 g, VB 4.8 g, VB,
0.016 g, nicotinic acid 28 g, pantothenic acid calcium 16 g, biotin 0.064 g, folic acid 1.285 g, inositol 40 g, one kilogram of vitamin premix provided: Ca
230g,K36g, Mg9g,Fel0g Zn8 g, Mn1.9g,Cul.5g, Co0.25g,10.032 g, Se 0.05 g. 2) nutrition level was the measured value

o E K 7= %2 32 /) sponsored by China Society of Fisheries http://www.scxuebao.cn
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F2 BEFERH SRR E
Tab. 2 Fatty acid composition of experimental diets

(2/100 g Sl ITER)

WH items TO T20 T40 T60
C12:0 0.10 0.12 0.16 0.21
C14:0 2.65 2.49 226 2.15
C15:0 0.30 0.31 0.29 0.28
C16:0 17.75 17.74 17.58 17.48
Cl16:1n-9 2.78 2.61 2.43 2.30
C17:0 0.39 0.39 0.35 0.35
C18:0 474 481 5.06 5.18
C18:1n-9 21.98 2275 23.63 24.83
C18:2n-6 31.69 31.88 31.94 31.51
C18:3n-6 0.09 0.10 0.10 0.10
C18:3n-3 3.68 3.81 3.85 3.93
€20:0 0.38 0.42 0.40 0.45
€20:1n-9 1.07 1.08 1.09 1.15
€20:2n-6 0.27 0.29 0.30 0.34
C20:3n-6 0.12 0.13 0.12 0.09
C20:3n-3 0.10 0.11 0.11 0.11
C20:4n-6 0.49 0.46 0.42 0.38
€20:5n-3 437 3.97 3.77 3.43
C22:0 0.33 0.33 0.34 0.36
C22:6n-3 6.10 5.53 5.28 4.94
C24:0 0.30 0.28 0.28 0.28
C24:1n-9 0.39 0.33 0.30 0.26
YSFA" 26.96 26.89 26.73 26.73
YMUFA” 26.21 26.77 27.46 28.56
YPUFA” 46.90 46.28 45.89 44.82
¥n-3 PUFA 14.24 13.42 13.01 12.42
>n-6 PUFA 32.66 32.86 32.88 32.40
Yn-3/Yn-6 0.44 0.41 0.40 0.38

71;1) MAPENIRR & & BN BEFRIR & &, 3) 2 A EFRL

% 7

Notes: 1) SFA saturated fatty acids; 2) MUFA monounsaturated fatty
acids; 3) PUFA polyunsaturated fatty acids

AR 1 (viscerosomatic index, VSI, %)=W./
Wx100%

AEi# B (condition factor, CF, g/cm’)=W/L’*x100

& HE 38 %X (intraperitioneal fat index, IPR, %)=
W, Wx100%

[ 1A . (intestinal index, I, %)=W/Wx100%:;

http://www.scxuebao.cn

B K FE (gastric index, GI, %)=W/Wx100%;

5 3T B K (protein retention, PR, %)=
(WX W= Wox W) (Wex W,)x100%

NEMTUTRRZ (lipid retention, LR, %)=(WxW,—
WoxWo) (W< W) >x100%

JK 53 UURUE (ash retention, AR, %)=(WxW,—
Wox Wo) (W< W) x100%

EEUTFR (calcium retention, CR, %)=(WxW,.—
WX W) (W< W) 100%

i T X 3% (phosphorus retention, PHR, %)=

(WX W ioh=Wox Wopn)/ (We< W) *100%
Kb, NMZOR@BEL, NoWwIG R ol s
B RE(d), Wy NERTIEE (2), Wik (g),
W IEE (g), L oAMARK (cm), W kil
wBAR I E (g), W, AfafpiatE (g), W, AfaHE(g),
Wk ZoR AR BT (g), Woh 91 0 f0 44K T 4t (g),
W SR AL LA 11 7 (%), Wy 9 90 B £
PREHLER 11 35 BECG). WO BEARRL R (). W,
T AL EE A (%), W AR AR BN
(%), Woh WG AR B AR D & & (%), Wil
TRDRE R A I 535 (%), W AR AR IR o3
(%), Wo B IR EARR K or & 1 (%), W 1]
BB or 5 A (%), Wi R R R S i
(%), Wo WG AR E5 5 & (%), W Rk
[ 455 4 Tk (%), Wiy 2 £ 0 1 B 2 0 (%),
Wopn M W) 4 FL A 1ROl 35 1 (%), Wl TR rh i
(%)

RF B E R 8 FIE IR KA
R HI 105 CCHERAE T 210 51 J7 1 (GB/T6435-
2014)ka I, LA 1 o 5 iR LG E A% (GB/T
6432-1994 ke I . AH AE W7 7 2 >R FH A v k4l 2 7%
(GB/T 6433-2006)k 1 , JK 53 7 15 2K 550 °CHIBE
2 H 5 {1 J5 ¥ (GB/T 6438-2007)K 0, 4% 7 8 %
H & ZJ 14 2, TR — 5 468601 22 15 (GB/T6436-2002)
R, e B SR FH BH # EL .74 (GB/T 6437-2002)
Rl . fig fi 4% FRISO 9831-2013 %K R HIIA Be ik 4
W 2 B W2 R FH AR BR K fif 5 FHHPLCIE A, A
I TR 2R FH AR €8, 335 - B 1 3K FH A AR A

Ao A AL 48 AR A H # H (albumin,
ALB). JH [# % (cholesterol, CHOL), H il = Mg
(triglyceride, TG). k%% B A5 & 1 10 [A B (low dens-
ity lipoprotein cholesterin, LDL-C). = % % Jig & H
JIH [ i (high density lipoprotein cholesterin, HDL-C)
JR 2 A (urea nitrogen, UN), ER# F(globulin, GLO) .
1L K (glucose, GLU) ., it 45 H (total protein, TP) 5 &t

HHE K= %4 E 75 sponsored by China Society of Fisheries
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&+ AR R M KA RO B B A R KVERE . BFRRUIBUR I AR AT ARG PERENT 991

K H 3776004 [ 2 A Ak 43 A AR DU (7 M 4 35
B2 2E R 50 Pt

H AL SR AR B . Wb H0.86%
B A B ER K IE Ve . BT AR, BRI A E R
K=1: 9(WIV), vKIESIKIGE 4 °C, 5000 r/min,
20 min), M EIEWRAE MBS, B AF T 20 °C
VKA A, B R R &b L A A R
PR UEAT )0 o A T T SR RS mt R AR
TR IR G P T, A S AR
% SREAE U B A5 T

1.5 BUIEAIE
SEG 25 S 7 Y 45 1 1R 7 (mean+=SE) &
7N, K HISPSS 20.0%k F it AT B it e b, G

X R AT O 22 AL IS, A R O 22 5F R AR
P TR R 72273 T(One-Way ANOVA),
25 W EFELSDLZ & i, AR 2 7 22551
AW /EDunnett’s T3M 0 7 2 H b, T
K P<0.05,

2 E S

2.1 WEF&EFEKMEMEIDZMER

5 BZHTOLL 4, 55 50 2H (T20~T60) ) 24 K
¥l WER e KENREREIESA
.35 (P>0.05), T604L 1) B i K i 3 FE K (P<0.05);
T60ZH 119 14 B 2R Rl RF o AE K % I 35 K T T2041

2

(P<0.05), FfiE B AG B B A3 i, SEae
R RE T8 82 TR H, H b Te0d I8 i 45 % ik
FK T X IR 41 (P<0.05), £ 4IRFAR L ORI
WEAR L . A b K B8 4 b 34T 25 5 (P>0.05)(33)

22 EFGREARMEFZENIRE

5 BRI TOM LE, 55 56 2H (T20~T60) 1 4> £
KAy ML KSR o & R A e 2
5 (P>0.05)(F64); T40FIT60ZH iy K 73 DT R FI4s
URL % i 3 B I (P<0.05), & (A RUTALR | ig i
DUBLR AR TR AT 22 57 (P>0.05)(%5).

2.3 EF&MFLENIER

XA TOM #5550 2H (T20~T60) i f
L7 E T L b = g R B (P<0.05), T207f7
T4 {2 B MK 2% B g 2 N 1 s 2% T s (P<
0.05), SZIGZH T20F1 TA0LH (1) (& A B & 88
Hy#a #(P=0.085, P=0.107), T40H HEH SR D
Tt 5 (P<0.05), Te6OIL A 2% T [y k¥ (pP=
0.051); MRHEEIREAMEE ., mEEREAN
IR R ZFEREE & 8 I5H 2 5(P>0.05)(£6)
24 EHFGEBMPFEELEEME

5% TOAH FL, SZ562H T40 ' 48 1 it % 74
A2 BN Y (P=0.068), T40J% 18 i & 1 B
T PR S 2 10 (P<0.05), B Az v g 1 B A T
3 Tl 1 A 3 25 7 (P>0.05)(3R 7).

A 2

A=

®3 BEyhnBRandERayes KERMEDFERZIE
Tab.3 Effects of substituting fish meal with DBSFLM on growth performance and

physical indicators

of juvenile P. fulvidraco

Ei=Lun Ml group

items TO T20 T40 T60
AR HE/g FBW 21.90+1.23* 23.73+1.42° 20.81+0.99* 19.49+0.47°
IEH/% SR 91.67+2.20™ 86.67+2.20™ 95.00+1.44° 81.67+2.20°
WEZE/% WGR 1218.73+75.68" 1 318.40+80.97° 1 147.70+58.41° 1 068.01£26.30°
FFEA K /(%) SGR 4.60+0.11% 4.73£0.10° 4.50+0.09® 4.39+0.04°
Ak RE FCR 1.19£0.06™ 1.17£0.09° 1.27+0.04" 1.38+0.00°
wEE/g FI 24.48+0.12 25.91+0.58 24.36+0.60 25.48+0.52
Ak E/%  HST 1.76+0.05 1.85+0.09 1.96+0.06 1.63+0.14
B /(g/em’)  CF 1.7240.03 1.78+0.05 1.73+0.02 1.72+0.02
MR EL/% VST 7.94+0.31 7.60+0.40 7.96+0.28 7.39+0.33
MERRTE®U%  TPR 1.34+0.17° 1.23+0.12" 1.00£0.14 0.89+0.12°
fathtt/% 10 1.83+0.15 1.76£0.10 1.87+0.15 1.79+0.09
Bikt/% Gl 1.97£0.11 2.05£0.12 2.01£0.17 1.77+0.08

e AT EE G AR 7 R R 2 7 B35 P<0.05), R Rn=18, HAhfehrn=3, T

Notes: Values in the same row with no or different small letter superscripts are significantly different (P<0.05). repeat number of physical indicators

n=18, other indicators n=3, the same below

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries
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x4 BESBAHEREHTRRE KEAKBT D
CEYIREM)
Tab.4 Effects of substituting fish meal with DBSFLM on

x5 BREYAMBERERNEREEF ZNRAENZIE

Tab. 5 Effects of substituting fish meal with DBSFLM on

nutrient retention of juvenile P. fulvidraco o, ;=3
body composition of juvenile P. fulvidraco (wet basis)
- i)
%, n=3 L i group
ltems TO T20 T40 T60
~ A groy . -
fabw group EARYBLE
items 30.41+£1.69 31.86+2.57 29.34+1.39 28.63+0.99
TO T20 T40 T60 PR
& g v F0T 322
) e 55.48+1.57 58.04+4.41 50.53+2.40 55.06+1.02
7K4>  moisture 74.00£0.21 74.96£0.66 74.54+0.43 74.33+0.36 LR
- IRGF YRR 2 !

d + a + ab + be -+ C
ﬁfﬁ U 15004017 14.56£0.12 15.04£0.19 14.93:027 AR 3342ELT07 32.73+2.427 28.26+0.687 25.49:0.89
FAEWT  crude FEGUALER  CR 60.35+4.08" 57.38+3.71° 45.32+1.29° 38.14£1.49°
. 5.874023  5.7240.55  5.70£0.10  6.00+0.10
lipid BT
%4 ash 329:0.02 3196006 3.28:0.11  3.18+0.06 PHR 38854169 39774278 38.38+1.46  35.3820.72

o6 MEMRMBEREMIEFEMBENIERAEZMN
Tab.6  Effects of substituting fish meal with DBSFLM on serum biochemical indices of juvenile P. fulvidraco n=3
- i)

sk AL group

items ToO T20 T40 T60
JIEL [ B%/(mmol/L) CHOL 4.92+0.24" 4.23+0.06° 42140.07 4.26+0.05"
H i =&/(mmol/L) TG 8.12+0.78° 5.16+0.22° 5.52+0.25° 6.09+0.52"
IR B2 15 8 (I [ B%/(mmol/L) - LDL-C 0.33+0.03 0.29+0.01 0.31+0.01 0.29+0.01

o % [ MG 8 A IR 4] 8%/ (mmol/L) - HDL-C 0.45+0.02 0.50+0.02 0.50+0.04 0.44+0.03

=% ECEE & A & B HDL-C/LDL-C 1.37+0.07° 1.70+0.08" 1.62+0.06™ 1.48+0.04"
JREH/(mmol/L) UN 1.53+0.13 1.40+0.12 1.53+0.07 1.53+0.07
HiEH/(g/ll) ALB 11.80+0.26 12.67+0.37 12.60+0.35 12.47+0.24
FEH/(gL) GLO 21.93+0.73 22.80+0.26 23.60+0.58 22.93+0.32
HEHEREH A/G 0.53+0.03 0.53+0.03 0.50+0 0.53+0.03
MEH/(gL) TP 33.73+0.82° 35.47+0.12% 36.20+0.91° 35.40+£0.21%
I FE/(mmol/L) GLU 6.64+0.89 5.34+0.44 5.91+0.68 4.69+0.06

3 iR

30 FEyHEMBRaMTERGMEE K
4 BE B9 52 M

AR 5 R R B, DBSFLM(E 11 7 55.4% .

JIE 107 1.6%) 85 AR 60%(HUA I8 Il it 4 17.85%) 88 LA
NI ORER T DOl R R R e P S
WA BERREN, X —45 R 5 ARLRE[
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in the stomach and intestine of juvenile P. fulvidraco n=3
ks 25 group
items TO T20 T40 T60
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Effects of replacing fish meal with defatted black soldier fly (Hermetia illucens)
larvae meal on growth performance, nutrient retention, serum
biochemical parameters and digestive enzymes activity of
juvenile Pelteobagrus fulvidraco

WANG Guoxia', CHEN Bing', SUN Yuping', HU Junru',
PENGKai', WU Haomin’, HUANG Yanhua '

(1. Guangdong Key Laboratory of Animal Breeding and Nutrition, Key Laboratory of Animal Nutrition and
Feed Science in South China of Ministry of Agriculture and Rural Affairs, Institute of Animal Science,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China,

2. Guangzhou Fishtech Biotechnology Co., Ltd, Guangzhou 510640, China)

Abstract: A 56-d feeding trial with 480 yellow catfish (Pelteobagrus fulvidraco) juveniles [(1.67+0.01) g initial
body weight] was carried out to estimate the effect of replacing fish meal with defatted black soldier fly larvae
meal (DBSFLM) on growth performance, nutrient retention, serum biochemical parameters and digestive enzymes
activity of juvenile P. fulvidraco. Fish were randomly allocated into four isolipidic and isoprotein dietary treat-
ments which were formulated by replacing 0 (T0), 20% (T20), 40% (T40) and 60% (T60) of fish meal (FM) pro-
tein with DBSFLM. Each treatment was randomly assigned to triplicate groups of 40 fish per aquarium. Fish were
fed twice daily to apparent satiation. With increasing content of DBSFLM, the final body weight (FBW), weight
gain rate (WGR) and specific growth rate (SGR) of yellow catfish increased first and then decreased. Growth per-
formance of FBW, WGR and SGR in T20 were highest and higher than T60, whereas the feed conversion rate was
the lowest. The feed intake in T20 and T60 was higher than that in control and T40 groups. With the increasing
content of DBSFLM, the intraperitoneal fat index (IFI) was declining, T60 group was lower than control, and ash,
calcium retention declining with T40 and T60 groups lower than control.There was no difference of condition
factor, viscera index, hepatosomatic index, intestine index and gastric index among treatments. Nutrient retention
such as protein,lipid and phosphorus, moisture, crude protein, lipid and ash in whole body were not affected by
dietary treatments. Compared with control, the serum cholesterol and triglyceride were reduced and the high dens-
ity/low density lipoprotein cholesterol increased in T20, T40 and T60 groups and pepsase and intestinal trypsin
increased in T40 group. Results suggested that the growth performance and body composition of yellow catfish
juveniles were not affected by dietary DBSFLM and the optimal alternative ratio was 20%, which was better than
control. The replacement of fish meal with DBSFLM may reduce IFI, serum triglyceride, cholesterol and ash, cal-
cium retention and increase protease activity.

Key words: Pelteobagrus fulvidraco; defatted black soldier fly larvae meal (DBSFLM); performance; nutrient
retention; serum biochemical index; digestive enzymes activity
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