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FHEE: S50 LG 7 125 4 f1(31.50+0.50) gy S50 xf G, AF 70 2 /K 4y HORy (HM) & AR DEHER (04 20%
40%- 60%F180%) % & /7 A KA Rl . TRIRLRIA . JEALRE ST MZRAEALFE bR AR CHE R RIA IS . S50
BT SHEER(30%) 25 HE(18.50 MI/kg)ZF iR (6%) v kl, M43 ELR, A EE25E fA, FAM H74d. 25 RR:
38 23 R 8 AR K R B T R HM & 5 (0 T g R IS T i 5 BRI 3, BLAE B ARIKF 20% 0 5K Tkl R4S
e B 5 T B A, 20% B AL 3 /N T 60%A180% B 1R 4L (P<0.05) . A FE A4 LU 15 2 B SE TH & 5 A1
B, HI1EA0% B AR 5K 80% & AR T4 L B2 = 704 20%F160% & A4 (P<0.05), (H540% B R4
WEES . Koy K T6 5 E AL 20%F160% & AR & 1 2 K T-04H(P<0.05); MW 28T =i f5
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HZH (P<0.05); 60%F180% & A 2H 1fi e T — % 7 1 0 AR T-20% B AR 4(P<0.05) . 20% B AR 718 H lar2
pept1 Fledx 23 R FI5 S5 T HAD S A PR, asct2 3L IR 3 TE K MIAE B AR /K F R40% 0 ok TR HH tor AT
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5T 28 R N55%, W T R A
BCPAE, B 2 5 2 N 35%, i i g Ak B AT L
M 2 9%EL 25% ", 354 K4 IR E fo-3%
ANVELA R 197 R 1 B P an £ N R S, AT N L A
VLRI P R B, T A K B R R
FR, 5% Rk ok £ v Rk v i) B 78 3 54
(Pelteobagrus fulvidraco)m\ U 48 (Oncorhynchus my-
kiss)™'\ WK (Dicentrarchus labrax)” . KE6T
(Psetta maxima)[lo]\ B4 32 A XTI (Litopenaeus vanna-
mei) VFNGE B (Cyprinus carpio var. Jian)' 25K P2 5
VI TR, (3 AR TR AR R R AR R, T AR R SR
BRI R TR

il (Carassius auratus) e E KZHRK AL L
—, DAL PR BT e . RN o ()R T ) 32 T
M. SRT, BT KRG G SRR G /N i
i lsE B E H 5l NSRRI, ) 22 8Nl
GV TR B A ) B, ER] A A 5 5% 9058 ) D 47 R R
B8 T K = SR 0 7T R s 4 e Y
& J7 #l(Hefang crucian carp, HCC) i g I i K 2%
BKBEREENFERESLREELTZLEH
FiEES & A5 oAbt B AR Ht
Y DA T AT S I 5, St TR R U R
MREMEEEAERER L. A BV RAH T
kA B KT %)) HUK; (Hermetia illucens larvae meal, HM)
ARG AR AL BUELRE T K&
AHIRHE PR ZE AR I RE MR, LU A& 7 SR 4T 82 R A
ALt TRDRL T RS N IR IR 2

1 #RERZE

1.1 SEIeER

SZO6 DK . SRS E N EE R AR, DL
fyh A VR AR N R EEAR MR, DAER AR
KUER N EERE R, Fe k] T A nk ARl (SPo). F R
KT &y HUOH (% B R 35 RR ) 43 ) B AR 2 Al 4 )
20%(SP20). 40%(SP40). 60%(SP60)H180%(SP&0)
FR) R, FETE 1) S 2H 25 %0(30%) 25 E(18.50 MI/kg)2%:
B (6%) s g bkl . BAREL 7 A2 4 i L3 1
TR ECREZ R 1 5 40 H 0%, 78RS R, &k
HLCH BV I3 1E & 52 B PR A 7] SZLH200)i 52 mm
(RIBURL A ), X JE 25 N B A4S T B TR AL R AT
1.2 SZR&EREFER

SEEG A 77 0125 5K 9 R VS K 4R i A
FEIRKARKE LY EFKE SRR E., (ERHE
SEIG T AR, K Seae B IR R . 70 I M, 1
FERIAA R T4 K 9: 00F115: 00X} S8 81 33k 4T F] M2
SIS FIOK B LR AL B2 4N, R BAE T A R . AR 2

1 AN RACFER(% TR

Tab. 1 formula and chemical composition of diets (% dry matter)

J#¥Hngredients (%) SPO  SP20  SP40  SP60  SP80

16 Fish meal 10.00 800 600 400 2.00
M Soybeanmeal 32,00 32.00 32.00 32.00 32.00
3H Rapeseed meal  16.30  16.30 1630 1630  16.30
K I 4 H0Ky HM 0 330 660 9.90 13.20

43 Fish oil 295 250 205 157 112
Il Soybean oil 295 250 205 157 112
FoKyEH Comnstarch  8.00 850  9.10 10.00 10.50
¥ Flour 18.00 18.00 18.00 18.00 18.00
JEHH Choline 050 0.50 0.50 0.50  0.50
ZHZI TIRY)

Premix’ 300 3.00 3.00 3.00 3.00
REFILAYER

Carboxymethyl 2.00 2.00 2.00 2.00 2.00
cellulose

44E 2 Cellulose 430 340 240 1.16 026

k2720 % Chemical composition
7K 43 Moisture (%) 838 877 884 923 8.73

K4y Ash (%) 806 7.81 738 754 744
o .

f.%ﬂﬁﬁ Crudelipid 535 544 557 581 679
fo%ﬁé' Crudeprotein 0 40 2980 30.10 2880 29.00

At & Energy (MJ/kg) 1851 1850 1850 18.53 18.51

W S WET HURY) (mg/kglikL): 44 B, 0.02; MR,
5; 2 FRES, 50; WLEE, 100; MARR, 100; ZEM %, 0.1; 4E4E 5B, 20;
KB, 20; 4EEH B, 20; A RA, 11; 44 KD, 2; fiEER
E, 50; A KK, 10; 4EA2 K C, 100; £F4E %, 3412; BEFR 545,
7650.6; BRER Lk, 2286.2; FLERES, 1750.0; MRfREE, 178.0; Adk
B4, 500.0; fifLEE, 8155.6; MEfR 54N, 12500.0; MEfR S04,
16000.0; T EREE, 61.4; BRERA, 15.5; BREREY, 0.91; HLLLAR, 1.5;
TEANEREN, 0.60; FKIERD, 899.7

Note: 'Premix (mg/kg diet): Vitamin B,, 0.02; folic acid, 5;
calcium pantothenate, 50; inositol, 100; niacin, 100; biotin, 0.1;
Vitamin B, 20; Vitamin B,, 20; Vitamin B, 20; Vitamin A, 11;
Vitamin D, 2; Vitamin E, 50; Vitamin K, 10; Vitamin C, 100;
cellulose, 3412; CaH,P0O,-2H,0, 7650.6; FeSO,-7H,0, 2286.2;
C¢H,(CaO¢-5H,0, 1750.0; ZnSO,4-7H,0, 178.0; NaCl, 500.0;
MgSO47H20, 81556, NaH2PO42H20, 125000, KH2PO4,
16000.0; MnSO4-H,0, 61.4; CuSO,4-5H,0, 15.5; CoSO,4-7H,0,
0.91; KI, 1.5; Na,SeO3, 0.60; corn starch, 899.7

SIAMA(31.50+0.50) g, FREE J5 BE LN 154N F2 58
FLOKAEFR100 L), £HET25 B Seihfh . Sei ik E
SANKCER, BN AL H3ANTAT . FRFE SIS R I 4 K
Wil KD BE I = AR IR KR R G b it AT, S256
WA 7K IR24—26.5°C, ¥ 45>7.5 mg/L, H %(<0.1 mg/L,
pH¥6.0—7.0, R HIS120/12D . SR ],
KT9: 00F115: 00T M SIS i 22 R AR &, FRFE IS
[8]74d.
1.3 HmXRE

TESLIG 45 R G, 2R 624, 43 3457 AR SE 6 A,
2260 mg/L MS-222 BRI Ji5 #E B PR B 5 T S0 56 8
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HEHFRIL

gEAlL

B, iR R BB EAKTREE T
—=20°C {RA7 LRy 20 FIUE 75 153 o0 s BRI
BRI G, W E R AR E, T IR R
2 053 Sl 5 I 40 e P AR U 2EL 2R 5
THEIEAR LE AU L 58 2 mg/mL I 28 808 W
VeI B 2R A B0 BT EN 6 A AV B SR T UK
i R E bk A T A R A B A 1.5 mL
B0 T, 7E4°C 4 R 4500 r/min 50 10min 3R EY
IL2RAE b, W B8 00 HR (1 ML 2R 43 25 4E.0.2 mL P B 0
B T LR o3 o3 s BT R TR R,
MR A 25 T R 0 0 iy 1 2 2R 9 3 BB T 0
BT, DUFE 45 5 T80T —80 C R A7 LARY AH O lilg v 14
o WU AFHAH 9% 22 DR 3k 7347
14 EHEFRIEN

A TRALER : X S £ R A R L RON R R 2
KW T 121 CZ& % 20min, 51 455, F T
75 CH, MBI H AR SR, R BE
WUk, DAFH T4 08 08 77 i Al

S pRDRL S S (1 H L E TR S IRAOAC
(2000) J5 L HEAT I RE : K735 B 105 °C TR fE 5
VEHEATINE ; K53 2 &R 5 34 550 C Ky be ikl
JE 5 FHIE 7 2 2R R IREEHGE AT s fHEE B
R LIRS BRI TIE -
1.5 BAEREES MR A 51

Jp 38 A B ER B (AKP) . AR B yS M, i
W A (GLU). & (PA). SR FEERL(TAA).
REA(TP). HMW=F(TG). &HH[EEE(T-CHO).
P ZHE(MDA) & B G N R E(ALT) A H R
HitF (AST) i 14 351K FH P o 2 A ) TR0 9 P )ik
ARG E , R T7 7536 2 WAH IR & il B 45
1.6 ERERESH

23 8 Ik [R Rk KPS FH S 5% 78 8 PCR
(qQRT-PCR, Bio-Rad, Hercules, USA)#AT 7341, f#
FIAG RNAex Pro Reagentis il &1 (i Fg L B3 44
TR R 2 a4 B 38 A0 2H 21 S RNA, A
A KB (Thermo Fisher Scientific Inc., USA)
R RNAVK B FI4l 2, f# FHEvo M-MLV RT Mix
Kt 771 & Gl B SRR AR T AR BR A =) XFRNA
HEAT IS S LASRECDNA . 5256 AB-actinfF NN 2
H P, ARIENCBIEE e h & 2L X 5 81, A A Primer
Premier S50 Wit 5140, ZAEERVAEMRHA
PR R &SR, 5P R 2. qQRT-PCR M.
1R 2 (16 pL)i1 F: 2x SYBR" Green ProTaq HS Premix
(e SR I AR TREA PR A ) 8 pL, IR 519
0.64 uL, cDNA#AR 1 pL, ROX Reference Dye (20 pmol/

L) 0.32 pL, ddH,0 5.4 pL. ¥ LR 95°C A 1
10min; 95°C 15s, 60°C 1min, BE{T40MEH . qRT-
PCREH (8 2 J7 i AT 40 #r o
17 HELAR

RS B R (Weight gain rate, WGR). FfE 4
K # (Specific growth rate, SGR). 1ikl R % (Feed
conversion ratio, FCR). $% & #¢(Feeding rate, FR).
1735 # (Survival rate, SR). fIELi# f¥ (Condition factor,
CF). kLt (Hepatopancreas somatic index, HSI).
A& LE (Viscerosomatic index, VSI). & A A7 50K
(Nitrogen retention efficiency, NRE) AL A &
(Total nitrogen waste, TNW)Z5E 845 H 115 77155 18
W

3 R (% )= (4R M E W) 4 A ) /W) UG A
H x100;

5 7 A KR (%/d)=100x [ In(Z R AR H ) —In(F] 45
PARE) |/ HR MR EL

TR R E(FCR)=TaRHRE N /(R R H W) 46
NG

TR (%BW/d)=100x 1 RLHE N &/ [ K
B (WIh A F A+ 2R AR /2],

A5 (%) =100 S 56 28 A AR E/ S 36 1) 4
(LS8

IR IH FE (g/em”)=100x 28 K P B/ 24 R A K

JHAAR =100 JH- Jik A 28/ £ 4 2

FT2 ERTRNEEPCRY #ES|4IF5
Tab.2 gRT-PCR primer sequence

FH:[KGene 5% % %|Primer sequence (5'—3")
p-actin GAAACTGGAAAGGGAGGTAGC
CTGTGAGGGCAGAGTGGTAGA
tor TCAGGGTTGTCAGCGTATTG
AGGGTTTTATGGGCTAGTGC
igfl ATTGCCCGCATCTCATCCTC
TGACCGCTAGACATCCCCTT
gh CGCGTCTCTTTTCGCCTTATT
TGCCTGGATGAGCACACTGA
ghr ACCCACAACACGCAAGTCT
GTTTACTGCCCTGTGCTCC
asct2 GAACACTGTGCTGTCTGGAGGTA
CTTGGGTTGGTCGTTTGAATC
peptl CAGGTTTGTGAATGGCTTTACC
TGTGGATGTCGTTCGGGTTA
lat2 TCTGTTCCCCACCTGCTTCC
CCCTGTAGAAATGCTAATGCG
cdx2 GAACCCTCAGAATTTTGTACCCG

R: GGTAATTCCAGGGACGTGATG
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JIE A =100 Py ik 2/ 0 A 5

B AE R (%)=100x (£ R A4 5 x & K a1 444
WA S -G s AR B A A R/(DR
TN E TR '),

SV HERCE: (g/kg Y 5)=1000x (FAKHE N & x4
BHHLEE & )< (1-NRE)/[ (& AR AR B Y] 4h 1k 8 )=
6.25].

1.8 Zito#h

i FHSPSS 19.0%K {4 X S 56 £ ds 47 R R R 7
7= 453 HT(One-way ANOVA), 18 1T Levene 56 X Z 4
HHAT 75 22 R UM 43 MT, AR5 18 F Duncan [T £
HEILER, P<0.05FR /%7 B3, S0 45 R <1
PIMEEPRHE IR (meantSE) R 7R

2 #£R

2.1 KR

el ek v R 7K 0y RO S K T X S R A
FRTCRUM ;18 E RV R A R B e} o JR 7K 4
ok B AU B A T e 2 BLSE T R B AR
%, HAESP20AAT i K AR TRk 2 H 2 5B B AR5 T

= &, SP204 A fr/ME, HSP20ZH Tkl Z %0 5.
# /N T SP60AISPROAL H 4L (P<0.05), i &%
FHXTSPOHISA b THEa s, 7ESPA0H A e KAE(EE 3).
2.2 FARIEHRR

FEAS SR v SI2 6 8 P B P52 o T ) Hp S K g
&y HORY IS 0 BB () P v T S v S BRI, AR FEAE
SPA0ZH % 2| B KAH, T £ESPSOZH A e /IMHE, SP60F!
SP8OZH P i &5 2 Ik T SP404H (P<0.05); FfA L &
S Tb e Ja BRAREF, SPA0 A K H B E & T
SPOZH; /ESPOZ SP60L [A], SZI6 i T ¢ b [l 7] )
Hh 2L I &)y OB S 0 EL A5 9 0 S 35 T S BRI
s, (HREE K2l Rk — 20 (3 R, SP8O4L
JH A4 b 235 5 T-SP60. SP20ISPOZH(P<0.05; 3 4).
23 £EENEFHY

B & Al o B K )y o 5 AR AR Tl A ) 3
I, Kb 2H S5 1R 7K o3 AR 23 5 B I Yk 3 R
SP20F1SP60ZH S5 f1 FH & 11 Wi Ik T SPO 4 (P<
0.05); FLNE W7 226+ & Ja AR R AR AL %, HAE
SP204HA fix K AH, 7ESPSOZH A /M, SP204H & 3%
=T SPOFISPS0ZH (P<0.05; 3 5).

®3 BB EH S EIE KRR RN
Tab. 3  Effects of substituting fish meal with HM on growth performance of HCC

T FrIndex SPO SP20 SP40 SP60 SP80
YIEIBW (¢/)%) 31.60+0.29 31.30+0.23 31.43+0.43 31.93+0.18 31.17+0.23
KEFBW (g/fE) 50.23+0.52 50.57+1.20 50.27+0.94 49.43+0.52 49.27+1.39
R WGR (%) 59.00+2.65 61.5242.68 59.80+0.89 54.81+1.83 58.01+4.05
B E A K HSGR (%/d) 0.63+0.02 0.65+0.02 0.64+0.01 0.59+0.02 0.62+0.03
Tk ZHFCR 2.67+0.08™ 2.61+0.03" 2.79+0.06" 2.85+0.05" 2.85+0.07"
B EFR (%BW/d) 1.64+0.05 1.66+0.03 1.74+0.04 1.65+0.02 1.72+0.05
AP % SR (%) 100+0.00 100£0.00 100+0.00 100+0.00 100£0.00

T R BAR RN N T BB AR R, FATEUE A A B AR T BEROR 22 57 B3 (P<0.05); R

Note: Data are means+SE. Values in the same row with different superscript letters are significantly different (P<0.05); the same

applies below

x4 BKECHHMBR BN ST ER AR
Tab. 4 Effects of substituting fish meal with HM on morphology indexes of HCC

e FrIndex SPO SP20 SP40 SP60 SP80
JIE# FECF (g/em’) 3.44+0.06" 3.43+0.12° 3.63+0.05° 3.2940.04° 3.32+0.10"
HE A L VST 14.09+0.27° 15.52+1.03" 16.90+0.19" 15.67+1.09" 15.51+0.12"
JiF A ELHST 3.20£0.28" 3.49+0.28" 4.51+0.46" 3.94+0.12" 5.33+0.53°
£5 BAREHHEMHBEREMNELFHEEENEFTKIHIZN
Tab. 5 Effects of substituting fish meal with HM on body composition of HCC
e #FrIndex SPO SP20 SP40 SP60 SP80
7Ky Moisture (%) 70.48+0.23 70.83+0.85 70.65+1.00 72.65+0.43 71.65+1.44
K4y Ash (%) 3.25+0.18 3.05+0.11 3.16£0.10 3.23+0.03 3.09:£0.02
L2 [ Crude protein (%) 15.46+0.65° 13.33+0.50° 14.42+0.22" 13.68+0.22" 14.85+0.07"
HLIE 7 Crude lipid (%) 8.36+0.21" 11.64:0.69" 10.78+1.55" 9.00+0.03" 7.79+1.28"
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24 BREHEESEM

i 308 T A ol T A 9 12 o A B K ) ey
B AR AR LB 1) v R BT kB, H R Ab HE 4 1)
TR =, R OIS S AR E AR E
(3 6).
25 [MREHIERR

B OF TR I A b . R I A S N
Al DHEFERMEH LR EZE R, MR &2
Rk S K 2y HORY B AR R LA 1R T v T R
Tn; M S s R & B AE SP204H A B K, H.SP20
I T HAD S A4 (P<0.05); M3 S EAS
=IESPOZH B =1, H.SPOH % i T % SL I 4H (P<
0.05); H i =g th B Tt = Ja B AR 3%, SP404 .
=75 T SPROL(P<0.05); I 3¢ W g — 1 & B 1E R /K
S FAK T &)y OB ZH A H BT S %, SP60FISPOZ

P S B B 3K T SP204H (P<0.05), {H £ SEI 4
L SPOA A 1) 22 S AN .35 (P>0.05, 3£ 7).
2.6 FAESRTRIREERILS

RA K 2y HURy B AR AR o 0y 2 S S
1 Jlg i B R IE (B 1), SPA0ZH il Hh 45 2 ok e e
18 [2(Alanine, Serine, Cysteine transporter 2, asct2)
Fe R F ik K T B 2% w5 T SPOZ(P<0.05), 1 SP20.
SP60FISP80ZH 5 SPOAL TG ¥ 3 22 7t LAY S BE R s
12 # 1 2(L-type amino acid transporter 2, lat2)%% [
FESP20AH A fi m e ik i, Ho ke SPA04L; /MikHiz
K H 1(Oligopeptide transporter 1, pept)3& K ik K
“FAESP204 £ 751, SP20. SP40MISP604 pept1 Fik
B0 3 T SPOZL(P<0.05); &2 [R5 & 2L K] (Cau-
dal-related homeobox 2, cdx2){ESP204L ) ik & #x
71, SP2041 i 2 7 T SPOAISP404H (P<0.05) .

Fo6 BKECLHMBEREMITE TS HIE BT R
Tab. 6  Effects of substituting fish meal with HM on intestinal digestive enzyme activity of HCC
fihzIndex SPO SP20 SP40 SP60 SP80
Tl 12 1o B 8 AK P (U/g prot) 363.03+31.69 365.26+161.73 379.58+44.62 412.52+20.64 495.63+£75.43

R A BEE Trypsin (U/mg prot) 1448.71+88.66

1579.63+£309.92

1422.57+111.28 1858.94+283.33 1561.56+218.77

£7 BKICHBMBEREMITE S EMERE IR
Tab. 7 Effects of substituting fish meal with HM on plasma biochemical indexes of HCC
e hrIndex SPO SP20 SP40 SP60 SP80
& $EGLU (mmol/L) 2.60+0.14 2.45+0.20 2.02+0.07 2.23+0.35 2.66+0.32
11 ZPA (umol/L) 323.29+25.31° 360.35+15.09" 376.23+9.40" 378.54+31.80" 427.74+28.51°
SEFERTAA (pmol/mL) 62.23+4.04" 202.81423.05 47.8343.33" 45.65+7.17" 47.7+6.82"
MEATP (mg/mL) 31.46+1.29" 26.06+1.63" 21.39+1.75° 23.62+0.55" 24.60+1.67°
il =B4TG (mmol/L) 1.36+0.09" 1.47+0.05% 1.78+0.28" 1.22+0.16" 1.02+0.27
KB EEET-CHO (mmol/L) 6.50+0.53 6.95+0.14 7.16+1.51 5.15+0.84 5.03+0.49
A MDA (nmol/mL) 8.98+0.88" 10.46+0.80" 9.17+1.53" 6.39+1.05" 6.11+0.58"
BHEHAALT (UL) 2.93+0.55 3.69+0.26 2.82+0.34 3.44+0.74 2.93+0.49
B EHEBAST (U/L) 12.87+3.53 12.86+1.30 12.28+1.31 17.48+3.47 17.93+1.78
16
1a | [1 SPO £XJ SP20 7] SP40 £XJ SP60 E SP80
g
2 12t
%
‘g. 10 +
o
2 8y
£
Q
[~
I8
K 4t c
e
% b
E 27 7:'b,'— a a b ab ab
a a ab ab g a a
0 1
asct? lat2 peptl cdx2
B K4l Ry B A A XA 0 1 R TR 3 3 O B R

Fig. 1

Effects of substituting fish meal with HM on intestinal genes expression of HCC
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JEF I Fr A A A O Jie R 2 38 7K ST 9, 85 3 52 B 4]
hrb B K 4y O KSR (B 2) . AR K
5 [ (Target of rapamycin, for)3& K FKik KV 2L
T Ja R4, SPAOALE fe i RIA KT, HE#E
1= T SPOZH (P<0.05); Jif i 2 A K B 1(Insulin-
like growth factor I, igf1)%& K 7ESP40ZH A &% = ik
&, HSP404H 2 % = T SP60FISP804L(P<0.05); T
I+ 2 K B (Growth hormone, gh) fIZE KR %
A& (Growth hormone receptor, ghr)3 [ (1] £ 1A & 48
LML, HITESPOOE A i KME, HEZE & T
SPOZH(P<0.05).
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REPLACING FISH MEAL WITH HERMETIA ILLUCENS LARVAE MEAL ON
GROWTH PERFORMANCE, DIGESTIVE CAPACITY, PLASMA BIOCHEMICAL
INDEXES AND RELATED GENES EXPRESSION IN HEFANG CRUCIAN CARP

XIAO Yang-Bo', CAO Shen-Ping', AO Qing', HUANG Kang', MO Yu-Jian', ZHANG Xin-Ran', ZHENG Xin-Yi',
TONG Xiao-Nian', MAO Zhuang-Wen', FAN Jun-De’, LIU Zhen' and TANG Jian-Zhou'
(1. Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals, Department of Biological and Chemical

Engineering, Changsha University, Changsha 410022, China; 2. Yueyang Yumeikang Biotechnology
Co., Ltd., Yueyang 414100, China)

Abstract: To investigate the effects of dietary replacement fishmeal protein with Hermetia illucens larvae meal (HM)
on growth performance, digestive capacity, plasma biochemical indexes and related genes expression in Hefang cru-
cian carp (Carassis auratus), five isonitrogenous (30%), isolipidic (6%) and isoenergetic (18.50 MJ/kg) diets were for-
mulated to contain graded levels of fishmeal protein replacement by HM (0, 20%, 40%, 60% and 80% respectively) for
a 74-day feeding trial. Each treatment was randomly assigned to triplicate groups of 25 fish [initial body weight of
(31.50+0.50) g] per aquarium. Fish were fed twice daily to apparent satiation. Results showed that the weight gain rate
(WGR) and specific growth rate (SGR) first increased and then decreased with the increased proportion of HM in diets,
with a maximum in the 20% substitution group. Feed conversion ratio (FCR) showed an initial decrease followed by an
increase, and the 20% substitution group was significantly less than 60% and 80% substitution groups (P<0.05). With
the increased proportion of HM in diets, condition factor (CF) and viscerosomatic index (VSI) first increased and then
decreased, with a maximum in the 40% substitution group. The hepatopancreas somatic index (HSI) of 80% substitu-
tion group was significantly higher than those in 0, 20% and 60% substitution groups (P<0.05), but there was no signi-
ficant difference between 40% and 80% substitution group. The moisture and ash of fish body expressed no significant
difference. However, crude protein of body in 20% and 60% substitution group was significantly lower than that in 0
group (P<0.05). Crude lipid of body showed an initial increase followed by a decrease, and the highest value was seen
in 20% substitution group. There was no significant difference in plasma glucose concentration, total cholesterol con-
centration, alanine aminotransferase and aspartate aminotransferase activity, but blood ammonia content showed an up-
ward trend, the blood ammonia of 80% substitution group was significantly higher than that of 0 substitution group.
Total plasma amino acid in the 20% substitution group was significantly higher than those in the other treatments
(P<0.05). Plasma malondialdehyde was significantly lower in 60% and 80% substitution groups than that in 20% sub-
stitution group (P<0.05). The expression of lat2, pept] and cdx2 genes in the intestine reached to the highest level in
20% substitution group, while asct2 gene showed the highest expression in 40% substitution group. The expression of
tor and igf1 genes in liver was the highest in 40% substitution group, while the highest expression of gh and ghr genes
were seen in 60% substitution group. These results suggested that 0—40% of fish meal in the diet of HCC could be
substituted by HM, and 20% was the optimal optimum proportion.

Key words: Hermetia illucens larvae meal (HM); Low fish meal diet; Growth performance; Gene expression; Hefang
crucian carp
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