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=210
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200433; 2. bHERREE AR TR BEA R A T, i

200232)

W OE. RUME B AR IT K T 4 Oy B AR UK X 2 58 85 (Siniperca chuatsi @ x Siniperca scherzeri &) H: 4k
A8 A FRAR T LR b B s SEBG LRI AR AR I £k (11.4320.54) g (1) 24 3885 %)) £ g 4 X4, ) F R /K -
4 OB 43 AR ARDEF 0% . 10% . 20% . 30% F1 40% [ Ky, BT 5 20 55 A A5 MR e g it . 250 (1) oK
-4y HUBY R AR, 20% 0B i 35 5 T A4 A R B SR AR AR R AR LU 2 30% K L R 24 ag g E
KAEBE R T (P<0.05) o (2) A LU A BB B AR 7 L 20%~40% B A 2T BT kL 2R 1 B AL 07 5 1 B
FART X HRLL (0% B AR4L) , H 40% B ACA LD 5 | [ 2 1 R E P Jl 28I 1 X6 IR (P<0.05) o (3) IfL T
& £ o TR T = I L1 S WS W N i e R 0 W W e T A (s S T 5 s = = i REE R Ve W e ]

TN BN (P<0.05) . (4) 223285 L1 MDA 7K F-7E 30% AR 4 3k B e 1%, HL LT LZM T 7E 20% 2t 4

BBIRE . 25 b, BRI HUBY X 20% foB bf 28 58
Ao g A AL A U 20 G A R PR RE AL PR it J5 ™ A A

F R HLA R 20% 2 A

) A A RE RN e P A A M REAT B S e AR T, T

SR | SO B S R R R K 4l OB A £

KR A2ACHE ; MoK B s SRR AR KbERE s AR AR

HEZES: S 965. 199 SERAR SRS : A

fi (Siniperca chuatsi Basilewsky) X 24 k£ 18
o ZREAGAOAE )2 A0 A TR E LA 0 44
BE M2 R E T 20 22 70 4F X400 IT 4 5
N T EFHBAR RIS, Bl A O 0 A BT HAR
RN e TS T NIFe S DN E)
ARG RN TP & B . T K RS
2011 AR R 1 B 10288 P AR A8 B K A iR IR
()R G (S. chuatsi) EEAS A KBS AB 5 T 91
b H BT 7158 I BEEE (S. scherzeri) LA, 4238
e 2 AR IR A TS, R AR S R AR K T
FEAAE R AR S AA T TR IL A, 29I AT f2
ERRENTEAFRS . fEh—fRatkal,
fi e o DR R A 11 BT R T R R 40%~45% , A
W HCTRE & A b R AN v LA ek ok
SRR SAS S A 7 LR K S R R,
WOl GRS S AR AT R G T , 2020 423K
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B ATl = iR 70.8 7 t, TH B ik 5 173.6 11
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46 B SR S S E S N S SO (4 35 4%
/’%a#/\ N &p , > @w\% . .
IR M Z MR Y I, VR otk B AR 1R

RO , BRI il 337 AR 2
i 2 BT R SR R SR . e Ah, JBOK
I R E S BT R AR R T RRIEE
BLAT , A MR A IR, RERIEOK = s i B K
R SE AR 1% 3 0, 5 T 1 I A 3 2 i 3 )
AR SR B A3 i L AT 248 3 0 T A R A
H i, 58K i &l Bk B AR ok © 28 75 I G
(Micropterus salmoides , A% 15%~75%)"""?' | #
oA (Pelteobagrus fulvidraco, A 10%~
60%)""3F K # 4 (Larimichthys crocea, 5 AR
20%~80%) " A5 P B PE B 2 R i AT T BESE,
T L0 24 A2 5 A K 1 B A 52 e o R DL R . 28
T, AR S R FH B8 B T A b 0 8 H i K
oy A5 Y SR A 4y SRy, PR A A A X A%
g0 0 AR AR L JULPR SR K i AR AR FR AR Y
e, LASHI Sy SR K -4y Rk A Sy #A 2 ACRE F A
TS,

B/
o

B/
i

1.1 fAREAF R &

SEHS DA AR A A o VR S 2 U
B AT AE A B T DA T ) S Atk AR Ak, 43 0 7 R el 4]
AR AN 65.0% . 58.5%.52.0% . 45.5% .39.0% ff
HH10%.6.5%.13.0%.19.5% .26.0% H /K #i- 4}
W, o3 i LA ook | foih Rk i v 3 1 ekt OB
IKAF- , T ) JE 7K i &y A AR f R Ik F 3 0 R
0% . 10% .20% . 30% Fi1 40% ) 25 & % Jg 1 B, >
HiEH RO.R10.R20 . R30 FIR402H . Al RHAc I =2
I, B FORP R i 1 60 F 0 , $42 IR e Rl E 7 v
S ERHY HL BT T 50R A ARG KRR D IR A
JEIMAR R AR ARG I 30% [ ZE 17K
F TR AT, d5c Ja FHOBUBE T i Rz B (4 i B A
DSE32) il ki 2~3mm , £ 24 10.0mm A4 774 1]
Bl FREERAFTRTE, EAQBEPT
=20 °CUKFEP ORI T o SEgRIRPRHIC T A i A
AL e 1 s .

®1 KBABEFIERKE

Tab.1 Formulations and proximate composition of experimental diets %Y I
i H Items RO 41 R1041 R2041 R3041 R40 41
T BHEUEL Ingredient
fi1 4} Fishmeal 65.0 58.5 52.0 455 39.0
r b
Blzjzfz?ljdlﬂifily larvae meal 0 63 130 19:3 260
WIS Krill meal 10.0 10.0 10.0 10.0 10.0
2 Wil Wheat gluten 5.00 6.75 8.50 10.25 12.00
K Starch 10.00 9.35 8.70 8.05 7.40
131l Fish oil 5.0 42 34 2.6 1.8
W5 Lecithin oil 2.0 1.7 1.4 1.1 0.8
R — &4 Ca(H,PO,), 2.0 2.0 2.0 2.0 2.0
Y Z TR K} Vitamin premix” 0.4 0.4 0.4 0.4 0.4
) TR B Mineral premix? 0.6 0.6 0.6 0.6 0.6
i RLA AL 41 A Proximate composition
7K 53 Moisture 8.76+0.48 8.80-£0.94 8.76:0.50 8.33+0.97 8.18+0.43
ML 11 Crude protein 53.60+3.51 54.13+4.12 54.08+5.10 53.59+5.04 54.15+2.85
HLAR M Crude lipid 13.16+1.14 13.19+1.08 13.40+1.22 13.39+1.38 13.34+1.53
JK4y Ash 6.05+0.35 6.25+0.36 6.56£0.48 6.93£0.27 7.05+0.72

TE: DA RIURAE T o i B At 43R AL 13 125 TU; 42E K D,

5250 IU; A= E, 140 U 44 2 K, 14 mg; 484 % B, 21 mg; 2

4% B,,33.6 mg; Ai % B,,28.7 mg; 4i/E E B,,0.07 mg; AW E,0.28 mg; D-IZ R H5, 77 mg; MR, 7 mg; MHEBEAZ , 175 mg; A=K C,
490 mg; LB, 595 mg; L5, 1.75 mg. )W YRR RN B T So il g 41k, FeSO, ,45 mg;ZnS0O,,215 mg; CuSO,,90 mg; MnSO,,35 mg;

Na,SeO,, I mg;CoSO,,5 mg;Ca (10,),,1.5 mg,

Notes: 1) vitamin premix (per kg diet) : vitamin A, 13 125 IU; vitamin D, 5 250 IU; vitamin E, 140 IU; vitamin K,, 14 mg; vitamin
B,, 21 mg; vitamin B,, 33.6 mg; vitamin B, 28.7 mg; vitamin B,,, 0.07 mg; biotin, 0.28 mg; D-calcium pantothenate, 77 mg; folic
acid, 7 mg; nicotinamide, 175 mg; vitamin C, 490 mg; inositol, 595 mg; ethoxyquin, 1.75 mg. 2) mineral premix (per kg diet) : FeSO,,
45 mg; ZnSO,, 215 mg; CuSO,, 90 mg; MnSO,, 35 mg; Na,SeO,, 1 mg. CoSO,, 5 mg; Ca (10,),, 1.5 mg.
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1.2 LT EHRBESIE

2023 4 4 7 A TE BT K ORI BT E N
T K R G h AT 28 R FRIE 52 0 . SEgmthhy
AR B (1) 22 S R Ay 44, W [ VR AR B P K
FREEA R A, 258 AL, Dife i f2 - Lk
2 d—FE M VKR R T d— B UKz R L 5 R
Jc G iRl B L 1 s 1R i B SRR 1]
BHE M5 d— R MEPCBUR R, 4 fa ik A= N
Jei , 2R RO AL TR Ak 2 J] i — 25 Bk agk A i £t
B AR RN A — S B A AR R AR 4
i T4 T ok FRIE SR . SR
(11.43£0.54) g, FRFEA 4% 09 150 L B BEIGEL , 7K A
DO ] SR 0 SR AR AL 2 B DR 1R E 3
BEEEGL , A BEIS L 20 B . R AR K T
AT %, S5 K O B S I E R IK KRG B0
TR 500 L/, 8 A4 R i 4 o R 8 2A , B A A
20 Lo A PR RIS 1 DR AR | 16 P A A Bl o B0
B4 EIEBE 1R, DL L BRI B9 A HLY A o .
el F 1S 400 24 hife 2238 4, (K AR 46 i (DO)
fe T 6 mg/L, 5250 i) i v R A PR Y 5 BEORIZK Ui
5 AR 3. BRPMRR 2 Uk, He AR T Y
3% BRI GG R , FB] 52502 9: 00 F116:00, 5%
56 J () TR A K A K T 2L SRR Rk A5 4
b 43 ) b 22.0~28.0 °C | 0.05~0.540 mg/L. 5.0~
8.0 mg/L F1 0.01~0.540 mg/L, 7= 5 A M 10 J& .
1.3 ERKEBRERFERRE

FEIE LI A AT, AR 24 h, X B SE A
AT B — PR E IR, P T3 A S W) 4
{4 5 £ (Initial body weight, IBW) | 5t 2 {A [t 4
(Final body weight, FBW) | 1% 5 % (Weight gain
rate, WGR) | #§ 2& 4= £ % (Specific growth rate,
SGR) .4 115 R (Survival rate, SR ) S PHRE 2%
(Feed coefficient ratio, FCR) . 4 il fii L HL 6 &
i, R # KA I 1 mL, ## & 2 h )5 ff H D1008E
D HLTF 3 000 r/min B0 10 min, B AR 7F 2
—80 °C KA Fp I i v A= AL AL 48 A 5 Bl 5 AT FH H
TRV R ROPR Il sk B Ak fa AR BT
PR, PR T K A A S AT, A R
RS I UE AR T, B S 23 B ST PR . s
B8 4% 2H 9256 £ iF 4K L (Hepatosomatic index,
HSI) JEA e (Viscerosomatic index, VST) M AE it
J& (Condition factor, CF) . S 55 fa §IX 44 11 JH- g f)E
O3B ANV EHAS R AT 2240 °CUKA  , H T4L2L

B SR FULPA SR 4 Az i o S 56 £ A R
R AR

Ryex=(W—W,)/Wx100% (1)
Rye= (InW~InW,)/dx100% (2)
Ry=N/Nx100% (3)

R =TF/(Ty~Ty) (4)
Lis=W,/Wx100% (5)
Loo=W./Wx100% (6)
I=WI/L**100 (7)

T Ry FIE TR, % ; Ry AR E R KR, %/d;
R N Z G, % 5 Roc VAR Ly T
b, % 5 Iog AR EE L % 5 I R AESHG B, g/em®s W
AR, g5, WoNBIIRIR BT &, g3 N e
BB NI IR R T o BB B i Ty WK
SR, g5 Ty AW IR SR BT L, g5 W, 0 I T
i W oI R, g5 WO, g5 LoAAK em.
1.4 ALARMEEERELNE

MR AOAC HYJ7 VAR SE B 1A} | 526 £ 2H 21
(7K 43 CRLER (R A3 & s b AT e AR
FOLCH 2 i 77 & S 07 - e (IR R EE g 21 1)
PRSNGSR VRIS UK 8 em B 5 em )&
1 em M9, ffiH Rapid-TA JBiAg 43 #7431
WALAS B A R A A B 6 mm PR R A B
PR LA #EA T 2 Y 45 J57 b 2 T80 Afr (TPA ) A5
A, W02 8 b L 35 0 B e B ME R M
Ml PHIE M S R M. B RS EE A 6
o
1.5 MFEERGERIENLIERUE

K4 A B A A AL CH 5727180 24) I 2
1ML & P H 9l = g (Triglyceride, TG) | &L JH [ 5
(Total cholesterol, TC) . 1 %2& I (Albumin, ALB) .
Bk & M (Globulin, GLB) . % %45 ¥ (Glucose,
GLU) . JR % % (Urea nitrogen, UN) | 4+ [N %% 2 it}
(Glutamic-pyruvic transaminase, GPT) 4% # 5% %
fiff (Glutamic oxalacetic transaminase, GOT) 45 /=
bR

o R 29 SO B T R iz A S 5545 6 (R o
A Y TR B S ) W0 LT R R T
(Malondialdehyde, MDA ) F1 % & [ (Lysozyme,
LZM) K-,
1.6 ZFHitaih

i 1 SPSS 19.0 B AFHEATGLTH b o Bdli 3
7N R EARR TR (Mean+SE) , F Levene 1
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1707 2255 VARG 50, XY B AN TG 2 Sk Ty 22
o3 ORI 64T S E sX B O AR AR 3, R FH LA
T ANOVA X 52 3 25 2R 47 J7 22 70 M, R
Tukey's-b(K) %17 2 8 LU 5 e 0 J5 47
AN R 55 220, SR F Games-Howell JE 5 4
K g6 % 2 W B . B P<0.05 R 22 7 3% 7F
GraphPad Prism 9 8 b 2x il AH G &4

2 %

21 HEKHERE

HH 2 2 T 00« 2 S8 0 e A T o 1 i R R
B A K R it 4 B K 4y HURY AR AR 7K F 1)
T T S A T R S b DL R20 4 £

1o, LR SR T A 3G R RRR A K R
7 T RO, R30 F1 R40 2 M4 (P<0.05) o 4438 WA+
T R W B A K A T A R R R A
H R40 ZH 2% 52 W% BTG R (91.67%) W EH K T
RO~R20 4144 (P<0.05) , 4y 45 £H 2% 52 it A 116
R R (P>0.05) . SLI A0 R R S bE &
F R AR KO B T S B T S T i A AR 1R
Hag A DL R20 41 (111 B ik, HB R R B 3
I T R30 A1 R40 2R (P<0.05) o 452 A3 AL
i TG i 3 22 5 (P>0.05) , IIEAA E FIIF A HE 347 A
R40 2 % 1% (7.82% H1 1.61%) , H ¥k iy R30 21
(8.01% F11.65%) , X A 41 JIE {4 Hb A0 14 L 0
1 5 AT oA 52 5640 (P<0.05) o

F2 BARHHEMBREMTRZHEERRBERHFN
Tab. 2 Effects of fishmeal replacement by black soldier fly larvae meal on the growth and
feeding of S. chuatsi (?) x S. scherzeri (3)

EVER 2
Regression analysis
1645 Indices RO 41 RI104H R20 41 R3041 R40 41 2R —wEIA
Linear Quadratic
regression  regression
A KAH B Growth performance
WILR AR IBW/g 11.38+1.26 11.48+0.89 11.40+0.52 11.50+1.08 11.4040.52 0.719 0.800
AR = FBW/g 74.15£3.21° 80.75+6.92™ 85.86+4.68°  74.85+3.77° 63.10+5.46 0.945 0.047
M4 WGR/% 551.6+35.25"  603.42443.49*°  653.15+77.58°  550.9+28.68°  453.51+49.01*  0.902 0.032
FEAKRSGR/(%/g)  2.34£0.15° 2.44+0.20 2.5240.27° 2.34+0.23° 2.14£0.17° 0.860 0.027
R SR/% 98.33+2.89° 96.67+2.89° 96.67+5.77°  93.33£2.89®  91.67+£2.89" 0.038 0.948
A% Feeding condition
it Food intake/g 77.84+7.77"  82.43+8.83" 82.65+4.30°  83.63+6.89" 68.76+3.24° 0.047 0.037
TR REFCR 1.24+0.06® 1.19+0.10® 1.1120.08* 1.32+0.06" 1.33+0.12° 0.800 0.033
JEARFE R Body index
WEAA L VST/% 8.04:0.84° 8.20+0.37" 8.44+0.81° 8.01+0.82° 7.82+0.89* 0.260 0.031
SR HS1/% 1.73£0.19° 1.74+0.14° 1.75+0.18° 1.65+0.15° 1.61+0.16* 0.046 0.264
JIEH BE CF 2.67£0.16 2.73+0.30 2.78+0.18 2.66+0.11 2.62+0.21 0.565 0.524

0 AT EAR A R 75 DARMR 22 57 .35 (P<0.05) .

Notes: Values in the same column without different supeiscripts are significantly different (P<0.05).

22 ARHBREARENEFTES

2 3 AT B ARK R 10% 2 30% K
PN AR R X 2 S UL PR B R ) 5 I /N
1124 0k AR i — 2D B 28 40% S5, LA A
JE i 2T R (P<0.05) o Bifi g fooky B ARUK 1y 1
T, Ze 52 0% L DA e 2 1 [ P R NEL O 2 S R
R e #h, HoHp R40 41 2% 22 SR IL A i
(19.00) [R5 14 (0.43) FHRA MG (81.22) B EH LT
XFHRZH (P<0.05)

Bt F0 A R AR KT B T, 5 5 T g i e

http://www.shhydxxb.com

FHAE (1 SR AR 5 7 i 38 2 R R R e, i 20%
30% Fl 40% & A A HLEE FH AL 7 2 2 B 35K
T ROZAAME, H 40% #5404 & 1 RO s s &
2 LT R20 44 (P<0.05) . 522 A
B, A0 R U v IR S st B DR AR AR
K- 1 38 in S22 14 ik # (P<0.05) o RDRE R R K
i 2y RURS R AR R X A S B UL A R A R Ay
SEMAEIN A H 328 R LIA oK 23 A 1 L
5 B R A6 B 0 ) K T4% . 18% . 1.5% Fil 1.6% 7
F(P>0.05), L5 4.
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700
o 600
> S
E 8
I 2 500
= 5
£ i
%ﬁ'\’ SHm
=S -
K 400 +
50 C 1 1 1 1 1 300 C 1 1 1 1 1
0 10 20 30 40 0 10 20 30 40
FHRIKF- Replacement level/% FHRIKF- Replacement level/%
(a) FBW (b) WGR
100

G SRIYo

FERE A KR SGR/%

2.0 C 1 1 1 1 1 90 C 1 1 1 1 1
0 10 20 30 40 0 10 20 30 40
FHRIKF Replacement level/% FHRIKF Replacement level/%
(c) SGR (d) SR

E1 Btz BHEREHERTHERNEFTNIG
Fig. 1 Effects of fishmeal replacement by black soldier fly larvae meal on the growth and
survival of S. chuatsi (?) x S. scherzeri (&)

R3 EKECA RN EBRT Z T ERAL A SR R0
Tab. 3 Effects of fishmeal replacement by black soldier fly larvae meal on the texture properties of

muscle of S. chuatsi (?) x S. scherzeri (&)

815 43 Hr
Regression analysis
6#7 Indices RO4 R1041 R2041 R3041 R4041 2Rk R/ QLLE|
Linear Quadratic
regression regression
fifi ¥ Hardness 160.87+8.72"  158.87+8.51° 160.79£23.39"  156.64+17.38"  148.37+19.19* 0.014 0.310
#k Elasticity 0.56+0.07 0.58+0.04 0.55+0.03 0.56+0.03 0.57+0.06 0.383 0.186
Btk Viscidity -11.33+1.12  -10.15+0.89 ~10.98+1.07 -10.38+0.64 -9.81+0.94 0.012 0.122
& PE Gumminess 24.54+2.34°  22.00+2.30® 21.09+2.33% 21.33+2.44™ 19.00+0.93* 0.019 0.309
[ 4%Z Pk Resilience 0.56+0.04° 0.53+0.04™ 0.49+0.05® 0.44+0.05° 0.43+0.03" 0.011 0.052
NI Chewiness 106.58+6.85°  100.59+11.12%  93.65+10.3° 92.13+5.42° 81.22+4.14" 0.021 0.063
P ZE Pk Cohesiveness 0.77+0.08 0.79£0.08 0.77+0.07 0.79+0.05 0.78+0.11 0.270 0.161

TE : [FAT R AR T B AR 22 57 35 (P<0.05)

Notes: Values in the same column without different supeiscripts are significantly different (P<0.05).
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Tab. 4 Effects of fishmeal replacement by black soldier fly larvae meal on the proximate

composition of S. chuatsi (?) x S. scherzeri (3) Yol BT
81353 #7
Regression analysis
15 F5 Indices RO RI0ZH R204H R304H R404H 2k =W
Linear Quadratic
regression regression
JFF#EAE Hepatopancreas
7K 43 Moisture 73.54+7.71 74.23+7.45 74.68+5.56 74.99+7.55 75.67+5.50 0.611 0.579
ML [ Crude protein 15.42£1.22°  1529+1.00™  14.87+1.66°  13.20+1.18* 13.19+0.71° 0.030 0.270
HMIBM Crude lipid 5.06+0.37° 4.69+0.23% 4.19+0.52° 3.56+0.54 3.19+0.51° 0.025 0.748
JK4Y Ash 1.974+0.11° 2.30+0.10% 2.99:0.09" 3.28+0.09" 3.56+0.16° 0.048 0.670
LA Muscle
7K4) Moisture 73.62+8.57 73.78+6.32 74.38+3.67 73.40+6.32 73.96+6.61 0.100 0.228
HML#E 1 Crude protein 18.80£0.95 18.06+1.65 17.58+1.36 17.74£1.95 17.14+1.85 0.138 0.325
HLAEMG Crude lipid 1.5240.07 1.56+0.07 1.51=0.17 1.51=0.12 1.52+0.11 0.287 0.446
JK4y Ash 1.55£0.09 1.55+0.17 1.51+0.08 1.58+0.17 1.62+0.12 0.259 0.537

T« TR AR TR 7R hRAt 2 22 5 i 3 (P<0.05) .

Notes: Values in the same column without different supeiscripts are significantly different (P<0.05).

2.3 £ERBRIANMERE

R SR AW N B 2 1187 R I L
AR 28 O T, b R40 414N 4%
Fe bR Bl B F T RO~R20 A MA(P<0.05) . 5
Z AR, ML P A AR S e R

x5

R KE 1) BT B E T Hid R30 M
R40 41 1A 1% 13 & T RO A (P<0.05) .
55X HRZH (RO ZH ) AH LL , 2% PR K TR A 2 il 33t v
MO B A R BN R TRV RR B () T i (H 45 4 22 1)
JE 2257 (P>0.05), LS,

FRIKHE 4 B 4K B 3 S 3T R M T R A TR A L AR AR R RS

Tab.5 Effects of fishmeal replacement by black soldier fly larvae meal on the serum biochemical
indices of S. chuatsi (?) x S. scherzeri (3)

945357

Regression analysis

545 Indices ROZL R1041 R2041 R3041 R4041 2P — k@

Linear Quadratic

regression regression
H-ih =78 TG/(mmol/L) 10.160.81° 9.0740.69° 8.84+0.95° 7.48+0.71° 7.76x0.57" 0.020 0.810
JIH [ 5 TC/(mmol/L) 1.84+0.21¢ 1.73+0.20° 1.54+0.11° 1.30£0.07® 1.07+0.07* 0.037 0.446
P14 ALB/(g/L) 4.46£0.26" 4.76x0.23" 5.10£0.37% 5.76£0.40° 6.61£0.83° 0.020 0.373
BREE A GLB/(g/L) 20.11£1.65  21.76+1.13  20.81+2.41 21.90+3.27 22.26+1.68 0.406 0.170
HiZH GLU/(mmol/L) 10.25+0.94 11.75+0.71 11.99+1.38 11.29+1.60 11.14+2.65 0.489 0.085
JR % % UN/(mmol/L ) 0.62+0.06 0.65+0.05 0.64+0.05 0.67+0.04 0.61+0.03 0.333 0.248
258 GPT/(U/L) 7.17+0.40 7.88+0.52 7.97+0.20 8.00+0.16 7.18+0.09 0.608 0.326
AR GOT/(U/L) 80.23+8.98  81.33+5.06  85.08+3.11 88.43+4.00 85.28+5.14 0.039 0.120

T - R B AN ] b B AR AUR 225 B35 (P<0.05) .

Notes: Values in the same column without different supeiscripts are significantly different (P<0.05).
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Fig. 2 Effects of fishmeal replacement by black soldier fly larvae meal on immune and
antioxidant indices of S. chuatsi (?) x S. scherzeri (&)
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Effects of replacing fishmeal with black soldier fly larvae meal on growth
performance, physiological metabolism, and muscle quality of mandarin
fish Siniperca chuatsi ? x Siniperca scherzeri &

LIU Zhijun', LI Jianzhong', OUYANG Chuang’
(1.Shanghai Fisheries Research Institute / Shanghai Fisheries Technical Extension Station , Shanghai 200433, China ;
2.Shanghai Environmental Sanitation Engineering Design Institute Co., Ltd., Shanghai 200232, China)

Abstract: This study evaluated the effects of replacing fishmeal with black soldier fly (BSF) larvae meal
on the growth performance, physiological metabolism, and muscle quality of hybrid mandarin fish
(Siniperca chuatsi @ * Siniperca scherzeri &). Juvenile fish with an initial body weight of (11.43+0.54) g
were used as experimental subjects, and five isonitrogenous and isolipidic diets were formulated,
incorporating BSF larvae meal as a replacement for fishmeal at levels of 0%, 10%, 20%, 30%, and 40%.
The results showed that: (1) Replacing 20% of fishmeal with BSF larvae meal significantly enhanced
weight gain rate (WGR) and specific growth rate (SGR), whereas growth performance declined markedly
when the replacement level reached 30% or higher (P<0.05). (2) Analysis of tissue texture and proximate
composition showed that crude protein and lipid contents in the hepatopancreas of the 20%-40%
replacement groups were significantly lower than those in the control group (0% replacement). Moreover,
gumminess, resilience, and chewiness of muscle were significantly reduced in the 40% replacement group
compared to the control group (P<0.05). (3) Serum biochemical parameters indicated that triglyceride and
total cholesterol levels decreased significantly with increasing fishmeal replacement, while albumin levels
increased significantly (P<0.05). (4) Serum malondialdehyde (MDA) levels were lowest in the 30%
replacement group, while lysozyme (LZM) activity peaked at the 20% replacement group. In conclusion,
replacing up to 20% of fishmeal with BSF larvae meal significantly improved growth performance and
enhanced the immune-antioxidant capacity of hybrid mandarin fish. However, higher replacement levels
adversely impacted growth performance and muscle quality. Therefore, the optimal replacement level of
BSF larvae meal for fishmeal in hybrid mandarin fish diets is approximately 20%.

Key words: Siniperca chuatsi @ x Siniperca scherzeri & ; black soldier fly larvae meal; fishmeal

replacement; growth performance; physiological metabolism

http://www.shhydxxb.com





