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RIEMEREMYEIESEE KSR,
ALY S EEER 4R AR AN I 5 AE L3S AR B2
X% %' Paul B.Brown> 2% #£!' x| #!' # w!' #H gl

(1. WFRHE KSR A R WP 471023;
2. WPEREFMEG ARTIHER  EE PWHRIEMT 47907)

WE R (Gryllus bimaculatus)# & & 4 xf % 41 # (Pelteobagrus fulvidraco) 4y # 4 K
. WL R Aot vE AR SRR B, DL A M 4h B [(2.020.13) g] A AR AT £, 4 B Bk A
KO (FTEE ). 15%. 30%. 45%71 60% Hy & 4 Fe. | pk 5 419 &% # oy L34 £, 24138 % TO. T15,
T30, T45 #1 T60 4, L4y & A E NELKREHAT NN 10 AW RALH, 1T, MEkE
WAERENE I, EH A& EKE AW G B Rm#YE; T30 484 K EFBW), 3 = F£(WGR)
Fufr £ K R(SGR)ERE, HHEZEET T0 41; T30 46484 £ 2 (FCR) & 2 1% T TO Fr T15 4;
T30 B AR HL(HSDE 2 T TO fu T15, M5 T45 Fn T60 A LR E £ 5. 5 TO A Ath, &&5K4
B IE R (VST A EFD. BHEECHAREESRHLEEZR, EH Ay alALEALR
(EAA)EEH, T60 AALA FH AR Arg) M Z B (Va) & E L E T T TO 4; HRERHERLELL
6y o B 4 LA P B B R A LR (TFAA)Y & Bk 5 £ B ¥ %, T30, T45 F1 T60 4
wiE P EHHEGLU) S EREE T T0 4; MK, LEEEE(TCHO)EELFKT To 4. £
FRFAUT, RERERTEA AN ERA D ET ey WEKERMNNAXEREE, L
AeiE GLU A1 1K TCHO & &, A 30%W & ma R e tbila s KxE, BATBEa, K
R BRRER AT T B AR ER AN TR hSE R & ARAEAKTARF oI RR
AR,

KA HEa, RER; AKERE; WA RS; fF 4 higir
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FEAK PRk o i il R, B T K SR A A ]
FroE K (BRIP4, 2020; JHELAE4E, 2005; Henry et al,
2015; LR, 2021), Wik, FREEM . @4, K
U871z HR S A B o B AR IR 2k i
7K 7= FEFE M R A A DR ) 7] 81 (Hardy, 2010; Tacon et al,
2008),

PEER (Gryllulus))& Jo & #E 59 (Invertebrate) . B H
#N(Insecta) . E# H(Orthoptera). B&IREH(Gryllidae), 1H:
RO ELRIRERZAA 1 400 FhLLF, FREA 30 Fh
DI EHEWES, FEEEEAE MRS RE, 2019),
R AT (P A, PREERE MR . B H A 5 1R 3R
ERE N . TEMZEE 2 REE T, NUBE IR B (Gryllus
bimaculatus)j& 7E Y . JE 1 FTRR P 9 BT A $4aH
HiLIX % R B e 22 (R R Fh 2 — . B R, — 2B
KO GHAT T RRIR M AN T 3750, BT — &
7=\l 5% (Magara et al, 2020; Verneau et al, 2021), 40l
ZEE M 1997 4EFF IR N TR FRIRER , 7E 2010 4E 2 F 1Y
AEP7REEL 3K 7 500 t (Halloran et al, 2016), HFFE R,
SUBERR AR K A3 Bty 71.0%, T EAFAHE . Mg
105 RELEF 451K 5335 553 3R 58.60%.28.90% . 7.23%
1 4.93%, e HAARAHEAW S &, &A%
HE By, POrER . EEMES . = ARSI R 5 (4]
45 2021; Moreki et al, 2012), #iA A& 5 AL o B dt
HEHPEZ—, Taufek Z5(2016)fF5EF M, IRk 25
RARE R (F 35%HLEE ) 75%A1 100% A9 1k g il
JEUR (Clarias gariepinus)%l i il A= K fig, 2 H iR
BB BEAE Ry 0 2 T v n] A A 1 2 1 TR - Kilburn
(2020 05 R, WRERK TN REAE Sy —Fh e B IR
TTETE YR T EL 24% 0 78 02 % AR 78 0 0 14
AR ITEAFIFZ M

1 3 11 (Pelteobagrus fulvidraco)faFr & £
WP R R T A, IR BRI R A )T
— T IRAME IR K 2% f0 2 o R G PR SO A B AR e S
TN SRR E SR = SR, IRZIH T E %,
O FE AR RARNFZ —(EFHE,
2019), HEFOE P4 A EMEMIE, Hafnmh
BEXHR RO, Iy LeBiliE it 35% (Ye et al,
2009). HHT, #RE kA ok 7F B B 1Rk Y
FHBFSE R WA . ASBIFST DL 580 40 4 0 g BIFSE %42,
3 3 R R A AR PO [ LU B £y, R0 LA
PERE . WU RS DA S L3 A AL AR RIS R, B 7RI TR
WA TE AR R A T AT, AR BRI
FEAE A R A & o B R A K i

1 #RE5FE
1.1 RIgf&

S 56 B B A DAy YT e % B R DX 3 3 14 ] —
e, RTE 2N (2.0£0.13) go PR fHRH: Y 52
Bahta 450 B, HAREKGERE R )HER, HA
L ERIUGE S

1.2 SEIG R HY A0 4R

S IG I XUBE R R W ] e N R 2t & T
HETIFM 8 5 TARIROR AT 25 T o 2, Ry ) R
B RN ALK S /5 63.40% . 15.50%
M 7.36%; LAfky | IR FUGOR R EE A U, fadl
IR Al ok S B AE UR, ve A TER A R T ) 5
BHERL(E 40.00% 0 FKY) o FEULIERE b, FHERER R 43
SR EREER R 00 15%. 30%. 45%FH1 60%[H) i
¥, BUHIEL 5 AHEAHEASER 44.0%) M5 HE
(19.00 MJ/kg) 5L 55 PR, fiv 2 IR TO 2H(0 0
T15 ZH(15%%18) . T30 ZH(30%EAt). T45 4H(45%%F
£ T60 4 (60% 54K S5 faIeHAC J7 B8 SR 2 B L
1, Ak, BREONHRIAS L IRRL IR 2.
TR S 80 H ki, ¢ BBk ek £ fy ik deg
¥, IRAEINA—E ez K, A QRLS-400
e, B2 LR ORIAR g 2.5 mm BURLAERE, HEFF
TEBA ARV B 5 PR A (BB W 348, 4 CukA
fEhit s .

1.3 EWiFITE5EXWRaEFTEER

I HH S 90 R e B R 2 Sh W R 2 e K AR A
Y EIEAOK S RGP i T . FRHARGH 15 4
120 cm x 35 cm x 40 cm B J7 PR3 18 21 4 £01 5T 21 1
FEIH PR 255 150~170 L, FR58 /K N E BRI
H kK o 850 Ay Al e A (i R RN 95 2 R
JE A, ERXERIF AT, 258 24 he BEERESR
W, IRFIT ) EFifagh 450 BB, FEHLO N 5 Ak
A, BAAEE 3 A ER, BAEA 30 BAa, I
ENIRR TR 5K 40 AR MEXT BRZH TO FIg iy
BB T15. T30, T45 H1 T60 fkl, s
HESMPE, BREME 2 K(08:00 il 17:30), F5H
JAWI 10 /], AORRE K RAF, BR#HK 1k,
KN R 13, S5 1 AR RE K R R
25.0~30.0 'C, pH Jy 7.8~8.0, #f#%E>5.0 mg/L, %
A<0.05 mg/L, WASERER<0.1 mg/L.
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Tab.1 Formulation and approximate composition of experimental diets (% air-dry basis)
e A Groups
Items TO T15 T30 T45 T60
J5 B} Ingredients
a8 Fish meal 40.00 34.00 28.00 22.00 16.00
&2 4} Cricket meal 0.00 6.00 12.00 18.00 24.00
M1 Soybean meal 10.00 10.00 10.00 10.00 10.00
E KR HH Corn gluten meal 10.00 10.00 10.00 10.00 10.00
M4 Blood meal 4.50 4.50 4.50 4.50 4.50
/NE K Wheat flour 25.90 25.90 25.90 25.90 25.90
R4 Mixed oils' 5.00 5.00 5.00 5.00 5.00
5,08 Squid ointment 1.00 1.00 1.00 1.00 1.00
g ¥} Premix? 1.00 1.00 1.00 1.00 1.00
S ALJETH Choline chloride 0.50 0.50 0.50 0.50 0.50
Wi — 445 Ca(H,PO4), 1.10 1.10 1.10 1.00 1.00
.
iiiﬁafiiiﬁlethyl cellulose 1.00 1.00 1.00 1.00 1.00
3T Total 100 100 100 100 100
H$% 7K Nutrient levels®

7K4 Moisture 9.45 9.50 9.51 9.64 9.75
M Crude protein 44.28 44.29 44.17 43.09 44.03
MU Crude lipid 12.31 12.25 12.21 12.18 12.15
JHLBE Gross energy (MJ/kg) 19.43 19.39 19.28 19.17 19.15

e LIRS 1 L SR ; 2. BURECY & T SR At R ST R A % . £ 30 mg, #5300 mg, £% 10 mg,
3 mg, £22mg, 47 1.7 mg, il 0.29 mg, i 0.02 mg, 442 A8000IU, 4itk&E C 230 mg, 44 D800 IU, 4tk
EE90mg, 4i/EE K8 mg, 44K B, 10 mg, JETEM 100 mg, ZHR4S 50 mg, 4E4-K B 15 mg, 4i2EE By, 10 mg, L

B 150 mg; 3. BRI A S

Note: 1. Mixed oils: 1:1 mixture of soybean oil and fish oil; 2. The premix provides mineral and vitamin for a kilogram of
diets: K 30 mg, Ca 300 mg, Mg 10 mg, Zn 3 mg, Fe 22 mg, Cu 1.7 mg, 1 0.29 mg, Se 0.02 mg, V4 8 000 IU, V¢ 230 mg, Vp 800 IU, Vg
90 mg, Vi 8 mg, Vg; 10 mg, nicotinic acid 100 mg, pantothenate acid 50 mg, Vgs 15 mg, Vg, 10 mg, inositol 150 mg; 3. The

feed nutrition level were measured values.

1.4 HmFRE

FRIE LI 4SR5, A58 24 h, FI T A& B (1 : 10 000)
RIS, PR, WA K IR, AR K
PefE. BAGREYLE 6 FE4hfi, RA 1 mL R E
SR R R KB, S, 7E UK A0 43 2 9 A A AN
JFIEE S B 5 ol BB E) I Y 3 h S, 5.0 (4 000 r/miin)
15 min, B IS, T-80 CHKIRVKA PRAE,
FIE S A AT bR I g 5 g E L, F
—80 ‘CHMRIR VKA T IRAE, FTF e e SRR sl .
1.5 BRSNS EEBARNE

WRAEAG AR K A3 LUK SY . KR (1 SRR AR
A3 IR PRI B T TR (GT/T 6435-2014), 550 °C D3
W BETE(GB/T 6438-2007) . BILIGE 75 (GB/T 6432-
2018)FIZ [CHIE 1 (GB/T 6433-2006)#F4 T 5E . kisk

W5 ARy | TEPRERIIL DA S IR ZH ol FH R R K A ik iy Ak 3
J5 P IERR A 3053 HFL(H ~7. L-8900 %Y, HZA)ME .

1.6 ERMEgEERSHEAR

FIE 2R (survival rate, SR, %)=N/Nyx100%;
6 T % (weight gain, WG, %)=(W—Wo)/Wyx100%;
78 HE K K (specific growth rate, SGR, %/d)
=(InW,—In Wp)/tx100%
AL R % (feed conversion ratio, FCR)=F/(W,—W;);
JFA Eb (hepatopancreas somatic index, HSI, %)
=W/Wx100%;
JIE A FE (viscerosomatic index, VSI, %)=W,/Wx100%:;
JIE3% £ (condition factor, CF)=W/L’x100;
B B (feed intake, FI, g/ )=18 ) .
/T(Ng*+NY/2 1.
A, No B RIRA AR REE N TLRZCR %S
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Tab.2 Amino acid composition of fish meal, cricket meal and the experimental diets (% air-dry basis)

i H 111453 IR ek SEEZH Groups
Items Fish meal  Cricket meal TO T15 T30 T45 T60
T @ R Essential amino acid, EAA
K& R Arginine 2.58 437 1.20 1.24 1.29 1.31 1.33
41 & M2 Histidine 1.62 1.30 0.42 0.41 0.38 0.36 0.35
28 R Tsoleucine 2.75 2.80 0.9 0.9 0.91 0.93 0.93
LR Leucine 4.64 5.19 1.54 1.56 1.57 1.58 1.64
iR Lysine 4.75 3.27 1.71 1.68 1.66 1.66 1.60
&2 Methionine 1.82 1.10 0.44 0.43 0.42 0.35 0.33
H A B Phenylalanine 2.69 1.96 0.8 0.76 0.70 0.68 0.66
&R Threonine 1.60 1.55 0.43 0.42 0.42 0.4 0.4
4512 R Valine 3.39 4.97 1.24 1.28 1.34 1.38 1.39
AE A7 4 22 Non-essential amino acid, NEAA
NZ R Alanine 4.20 5.84 1.15 1.17 1.22 1.26 1.31
KITLZ IR Aspartic acid 5.60 5.69 2.33 2.33 2.33 2.34 2.35
H%& R Glycine 4.05 3.31 0.75 0.72 0.70 0.68 0.68
AR R Glutamic acid 8.46 7.23 3.14 3.12 3.09 3.04 2.99
24 %2 Serine 1.78 1.31 0.36 0.34 0.33 0.32 0.32
Jifi %8 Proline 2.65 3.03 0.71 0.72 0.72 0.74 0.73
&R Cystine 0.60 0.19 0.04 0.04 0.03 0.02 0.02
MEILFR B Total amino acid 53.18 53.11 17.16  17.12  17.11  17.05  17.03
ARG W SRR A A R (2); W
SRLA SRR Q) tHRRR T @), 2 EARSAW
FOVEIRBA R (2): LOVSSREATTEMEIRCEm: 5 ) g o mat 82408 4 K HERERO M

W S AR B ()5 Wh S SRR IE BT ()5 WG f ik
PR IEE AT i ()

1.7 MmFEIEIRME

13 AR A AR T H S 7100 4 F 3l A A4 A
IE . 5E HERA 43 N F% % i (alanine aminotransferase,
ALT). 7 %455 ifi (aspartate transaminase, AST). M
i H(total protein, TP). JRZ (urea nitrogen, UN)., %]
B¥(glucose, GLU), H il —=MHg(triglyceride, TG). &HH
[& i (total cholesterol, TCHO)FITA ¥ (malondialdehyde,
MDA ) & £ (7] e Bk R 2 56 — Bt s B e B X B B
A 36 o I R ST AR

1.8 HiEZITS

SEEG RO 1 S Excel 2016 3R EATH4 B, SR
JE K SPSS 20.0 BAFHEAT HLIN R 7 22511 (one-way
ANOVA), A A 225, PR A Duncan’s £ 557k
T2 E AL, BT A{EAPR ME 22 (Mean+SD) KR
P<0.05 N5 B3

M 3 %0, 5 To A, T15~T60 41 A A
Hoo B L TP R R SR A B U 4 £ [B] 2 G i
FH2E5(P>0.05), T30 LR R . BE R FEE
FEARKRE TO 4UAH e in i3 (P<0.05), 52,
TR 2800 3 IR (P<0.05) ; T15. T45 H1 T60 ZH iy 4
AR WERAREERKRE T0O HERARE
(P>0.05), 5 TO 1 T15 4AiItL, T30 HMAFIAI BE
HHN(P<0.05), M5 T45 F1 T60 2255 A B3, [HERR
iEH(P>0.05).,

IBEERNEREaNNEFEHENNIERAM

kA

WRIRR I E TR WA 40 R 4 TR, TR
T B A R P R R IR T AR 5 TR R
B ARy v o O B 4y 0 LA EA T R R A D
FE(R 4), AT 9 Bhpsifs LM 8 FhARLLTT &
SR o WRIOB A AUAS (] LU ] A 1083 o 2 39 401 4)) £ LAY
AT B AR AR HEAR . EEAR . ENA

2.2
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Tab.3 Effects of fish meal replacement by cricket meal on the growth performance of juvenile yellow catfish

i H SCEG4H Groups

Items TO T15 T30 T45 T60
LR AR BT FBW/g 24.30+3.74° 25.79+2.54° 27.06+3.35° 22.3442.94% 21.60+1.45%
R WGR/Y% 1225+69° 1284+63° 1338+87° 1169+79%° 1120455
FiRE KR SGR/(%/d) 4.78+0.11° 4.82+0.09° 4.95+0.10° 4.47£0.11% 4.34+0.19%
Tkt Z % FCR 1.20+0.15° 1.19+0.14° 1.14+0.13% 1.16+0.18% 1.21+0.12°
A VST/% 7.71+0.29 7.82+0.27 7.59+0.34 7.84+0.19 7.51£0.20
BEE Fl(g/R) 26.1240.15 26.47+0.23 27.47+0.20 26.07+0.15 26.01£0.25
JFR L HSI/% 1.62+0.21° 1.60+0.10° 1.78+0.09° 1.7140.12% 1.69+0.18%
AEY5 B CF 2.02+0.03 2.11+0.04 2.16+0.01 2.09+0.07 2.01+0.04
JE % SR/Y% 98+1.01 97+1.02 98+1.34 99+1.21 97+1.25

e FER A7, AIE] EAR T R EUE 22 57 1 % (P<0.05), T &,

Note: In the same row, data with different superscript letters show significant difference (P<0.05). The same below.

x4 REHBEREHNET &L AN A SERRE MR (% KTl

Tab.4 Effects of fish meal replacement by cricket meal on muscle amino acid composition in juvenile yellow catfish (% air-dry basis)

WH SCE4H Groups
Items TO T15 T30 T45 T60
WhitG IR EAA
HE R His 1.59+0.10 1.55+0.13 1.51£0.14 1.504£0.17 1.4840.19
IR Thr 1.47+0.44 1.45+0.06 1.4320.04 1.4120.01 1.39+0.36
AR Arg 1.45+0.65° 1.48+0.03° 1.62+0.02% 1.61+0.01%° 1.79+0.22°
HER Val 3.33+0.88° 3.39+0.03° 3.40+0.01° 3.47+0.03% 3.60+0.35°
HE MR Met 1.55+0.01 1.53+0.01 1.52+0.03 1.51+0.02 1.46+0.06
AN MR Phe 0.86+0.44 0.88+0.07 0.86+0.08" 0.84+0.11 0.80+0.12
SR e 1.09+0.02 1.090.04 1.10+0.03 1.11£0.05 1.06+0.20
AR Leu 4.68+1.14 4.70+0.04 4.69+0.03 4.7140.02 4.584+0.32
WAL Lys 2.07+0.05 2.01+0.05 2.01+0.03 1.93+0.07 1.92+0.04
e FF R IR NEAA
KA TR Asp™ 4.75+0.90 4.77£0.05 4.73+0.05 4.76+0.02 4.77+0.39
HEIR Glu* 7.12+1.61° 7.10£0.07" 7.01+£0.07% 6.83+0.04° 6.55+0.47*
22 &R Ser 1.73+0.36 1.7440.02 1.71£0.02 1.6840.01 1.79+0.13
HZAMR Gly* 2.79+0.03 2.74+0.02 2.7140.03 2.70+0.03 2.69+0.05
AR Ala* 3.40+0.02 3.43+0.02 3.45+0.02 3.46+0.01 3.47+0.03
Wi 2R Try 1.57+0.02 1.62+0.01 1.59+0.02 1.59+0.03 1.5740.05
B2 Cys 0.12+0.02 0.12+0.03 0.15+0.01 0.15+0.01° 0.14+0.01
il & Pro 2.78+0.08 2.73£0.09 2.81£0.03 2.79£0.05 2.85+0.02
RERFHR TFAA 18.06+0.17 18.14+0.10 17.90+0.19 17.75+0.18 17.48+0.25
BT RMMR TEAA 18.10+0.21 18.08+0.08 18.16+0.06 18.09+0.07 18.08+0.04
BAELTEIR TNEAA 24.26+0.11 24.25+0.13 24.16+0.16 23.96+0.14 23.83+0.15

TE: * RN R IRE IR .
Note: % denotes flavor amino acid (FAA).

MR SEoc iR« 582 IR I 2 R L S b 5 2 BE 1R 1) T15 41(P<0.05), 7EAELT AR T, £ TLRANA
RN AR AT S R Y B i 2 G I 3 R R (P>0.05) HAEIR T EYE TO M 25 A W% P>0.05), B
M T60 APAEEMMG AR SHEEST To Al Te0 4 & B FHET T0 4H4MP<0.05), HiAt AL 475 &
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FLPR B m AR A B 22 7N .3 (P>0.05), BLAL, kiR
B AR [R] B 5] fa A X 8 S fa 4 fa L TR) HP Y R A4
PR . H & R AN AR DL S S FE TR ) e Y R = A
I (P>0.05),

23 BEMEREMMEFEHEMNFTENLIERY

)

HiZe 5 aln, 5 TO AL, Rl wRERk UL

B FE, B RAM BN AR EAR . B
A PRAFTH I =R S 500 B3 25 %(P>0.05), T30
HEEEHE &S To 4UA e B 3534 in(P<0.05), {H
5 T15. T45 Fl T60 25 5 A i 2 (P>0.05). LAk, T30
2L A JIE T e S IR B4 TO(P<0.05), {HH:
TETEAS AR M TC 3 22 5 (P>0.05); N &
AR AT 4N B 3 25 5 (P>0.05).,

x5 BENBEREHVNEFELYEMNFENIERHD

Tab.5 Effects of fish meal replacement by cricket meal on the serum biochemical indices of juvenile yellow catfish

= SC5G 20 Groups
Items TO T15 T30 T45 T60
AR B ALT/(U/L) 11.19+1.12 10.24+2.11 9.89+1.72 9.74+0.78 9.32+0.25
A B AST/(U/L) 97.2143.05 96.03+4.61 95.44+6.05 94.47+8.43 90.05+9.14
B H TP/(g/L) 17.23+1.15 17.11+1.97 19.35+2.01 16.1842.13 17.43+1.95
SR UN/(mmol/L) 1.43+0.40 1.40+0.72 1.40+0.08 1.37+0.52 1.32+0.92
#i% ¥ GLU/(mmol/L) 3.34+0.81° 3.94+0.21% 4.53+0.52° 4.41+0.76° 4.37+0.59°
H i =88 TG/(mmol/L) 7.97+0.40 7.56+0.39 7.44+0.34 7.41+0.29 7.33+0.67
4 IH [ % TCHO/(mmol/L) 5.02+0.62° 4.75+0.45% 3.78+0.72° 3.79+0.78° 3.82+0.72°
P M MDA (nmol/mg port) 10.14+1.31 11.31£1.68 9.08 +2.44 10.13£1.63 9.85+1.14
L A TG TR, X AT ae SRk h &AL T R
3 iTig SRR IH AL RIS 56 . AFSE4E RS Taufek %5
31 EERERSWNERASSE Ky COIOMIBIAEL Taufek FQO16)HILIL, A
FH U 403 2 S 2 AR AR P B AR 75%F1 100% 11
MR, HAD SR FRAE A A AR QT AR A Y ¥y, FEFE T RS, T5%H 100%E A% 45 58 A K R

HoAth 25 f0 04 B FH 98 LA ARG RS, Iy . @
B R A BEER AT K dit(Hermetia illucens) it
RETE 25, 2022; BRIEELSE, 2019; 5405, 2016;
B4, 2019; SCILLTZE, 2013; HHHL4E, 2022; Su et al,
2017). SRV, WRERRE R B AR (IR AR A 7E 5
Ftngh o BT E A IRIE . BRI — Rl s SR
W RE A, HA R D RE S A AR R
A9 JJ(Barroso et al, 2014; Maiyo et al, 2022; Makkar et
al, 2014), WHERMFFE A KRR R AR AP E
TS AR, TEAERARERNRTR T, A5
FRIE 10 JRISE AT, BRIk R SRl AR R R AR Y
30%FM, B0 ARRT R, B ER . fFEL
e PSS S R NS SR TE S | T =2 AW a il
H 45%FN 60%H , LRI HEE R | R AR KOR |
T 2R BRI PR e 5 0 BEZE AR LU A R s, (HE4 0
B3R BRI AR R R AN B i &y £ 7 BT
AR I S 06 A R AR B 1) 3T 7 IR M R AR A 1Y)
Tkl (EARTERIAR, FifE BRI R L ] 3 T
B AL 0 I LRR TR | 38 R A E R KR R

X 2 4 A A 4 25 5 1 K (P<0.05),  HLARE AR IR B
R MR R BN 2 W R T, MR R
Tol 225 57 P A XA EE SR R A AT REA 3 s B —,
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Effects of the Replacement of Fish Meal with Cricket Meal on Growth,
Muscle Amino Acid Composition, and Serum Biochemical I ndices of
Juvenile Yellow Catfish (Pelteobagrus fulvidraco)

LIU Yuanyi', Paul B. BROWN? PEI Zhuo', LIU Hui', FAN Ke', HUANG Yong'"”

(1. College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471023, China;
2. Department of Forestry and Natural Resources, Purdue University, West Lafayette 47907, USA)

Abstract In recent years, with the increase of varieties and the expansion of scale in aquaculture,
as well as the rapid development of the intensive and industrial aquaculture industry, the demand for
fish meal has increased significantly. On the other hand, due to global warming and environmental
pollution, marine resources have reduced and the production of high-quality fish meal is gradually
decreasing. The soaring prices of fish meal increase the feed cost in the process of aquaculture,
severely decrease the economic benefits of aquaculture farmers, greatly limit the use of fish meal in
aquatic feed, and hinder the sustainable development of the aquaculture industry. Therefore, it has
become an important research subject in the aquatic feed industry to find new fish meal substitutes
and reasonably reduce the amount of fish meal in feed. Crickets have high nutrient concentrations
(55%—73% crude protein, high unsaturated fatty acid levels, and sufficient essential amino acid (EAA)
profiles). For cricket meal, as one of the new high-quality insect protein sources, the crude protein
concentration is comparable to that of fish meal. Recent studies have shown that cricket meal can
replace part of fish meal, and have achieved good results in Clarias gariepinus, Micropterus
salmoides, and other aquatic animals. However, the application of cricket meal as a substitute for fish
meal in the diets of yellow catfish has not been reported. In the present study, we investigated the
effects on the growth performance, muscle composition, and serum biochemical indexes of yellow
catfish by replacing different proportions of fish meal in the diets with cricket meal. The aim was to
explore the feasibility of replacing fish meal in the diets of yellow catfish, and to provide a scientific
reference for the future development and application of insect protein sources in aquatic feed. The
cricket meal used in this study was a brown powder containing dry matter crude protein content of
63.40%, crude fat content of 15.50%, and crude ash content of 7.36%. Healthy juvenile yellow catfish
with an average body weight of (2.0+0.13) g were randomly divided into five groups with three
replicates and 30 fish per replicate. Five isonitrogenous and isoenergetic experimental diets were
formulated by replacing 0%, 15%, 30%, 45%, and 60% of fish meal protein with cricket meal, named
TO, T15, T30, T45, and T60 groups, respectively. The experimental fish were reared in an indoor
recirculating aquaculture system for 10 weeks. By measuring growth performance, muscle amino acid
content, and serum biochemical parameters, the appropriate replacement level of cricket meal in
yellow catfish diets was investigated.

The results showed that with increasing cricket meal content, the final body weight (FBW), weight
gain rate (WGR), and specific growth rate (SGR) of juvenile yellow catfish increased first and then
decreased. The growth performance of FBW, WGR, and SGR in the T30 group was the highest and
significantly higher than that of FBW, WGR, and SGR in the TO group (P < 0.05), whereas the feed
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conversion rate (FCR) was significantly lower than that of TO and T15 groups (P<0.05). The
hepatosomatic index in the T30 group was higher than that in the TO and T15 groups (P<0.05), and there
was no difference between the T45 and T60 groups. There were no significant differences in the
viscerosomatic index, feed intake, FCR, and survival rate among all groups (P>0.05). The EAA contents
of the muscle arginine and valine in the T60 group were significantly higher than those in the TO group
(P<0.05). There were no significant differences in the contents of total flavor amino acid in muscle among
all groups with different proportions of replaced cricket meal (P>0.05). Compared with the TO group, the
content of glucose (GLU) in the serum of the T30, T45, and T60 groups significantly increased (P<0.05),
whereas the content of total cholesterol (TCHO) was significantly decreased (P<0.05). The activities of
the serum superoxide dismutase and catalase in the T30 and T60 groups were significantly higher than
those of the TO group (P<0.05). In conclusion, under our experimental conditions, the growth
performance and muscle amino acid composition of juvenile yellow catfish were not affected by replacing
fish meal with cricket meal, and serum biochemical parameters and TCHO contents were increased. The
optimal growth rate was achieved by replacing fish meal with 30% cricket meal. The results of indicate
that cricket meal is an excellent substitute for fish meal and provides a theoretical reference for the
application of cricket meal as a partial substitute for fish meal in aquatic animal diets.

Key words Pelteobagrus fulvidraco; Cricket meal; Growth performance; Muscle composition; Serum
biochemical indices



