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HEEER R AN hEREEE KEMERERFFM

Eipdr, X@Eft, =28, Rud, 204,
&, EmRSA, Haf

(BRI R 2 A Rl 22 B, KAESWEF SRR S, LifE 200241)

WE: Y RRANTHEESRED TP EREEEKEE. REFAM AN DN,
DL A o8 B R 4 42 (0.70£0.01) W AR X X, 2 A UE R W BEESREM AR an
B 0% (A BB 41, 4 20% ##). 20%. 40%. 60%. 80%. 100% (34 C. T20. T40. T60.
T80. T100) A B 42 8 Bl 4B B x, 5 CHA, T40 4 £ KHELEZK L, T60
A AME A EL EMHM. TS0 4. T100 A K. AHEEAFMMENAEL ZHK;
5 Camtl, HR4MESF A (ALT). £ X A8 (AST). #M1E#%#Kk i (AKP). H
W= (TG) K FARNEFZR, B& A AT (TP) £ TI00 41 8 ¥ B 1%, %% % # (Glu)
EREKRAT EZHMK. T60. TSO. TI00 4ty ik % fE E 8 (T-CHO). & % £ 8% & L &
B2 (HDL-C) 4 & % % [ 1%, T80. T100 £ty in 3% 1K %5 % fls & & JH[E B2 (LDL-C) & & £ ¥ &
fl; §CAMtl, £HERATBREBA MU (E (SOD) FHL R F =57, AMHKTHA
.4 B (GSH-Px) vE M 8 % F 7, T100 41 7F — & (MDA) 4 & % # [ 1K; C. T40. T80 4
MEE Ao SRR LR EZR, FTARANETTSO AEMEFHHA KK CAREK
T ARFY, HEESREANT A% a4y BHEK. WALESY. WEFET
B, EYHERLAMEL 0% MK FHY BN EKMERTR. TR MARERDF
MEEERESRERT.

KPR PAEREE, RaEEA; WEEQIOE; s ER; AKMHE, HHEEAE

hESTES: S 963

ol BAT S DR R B SRR - A
R R FEAF LA, AR A S Y E
Ko SR, PR B IRA IR, Iz 2 4k
SMRARAC BRI, foky A2 B, M AL
AT I, A BT AR 2 A I R 4R
R H IR, R0 K IR AT RS R R o BR
TSR R R A R R, AR R SN M R
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(Clostridium autoethanogenum). BR % B+ (Sac-
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B£8R TS 52 M AR W 55 (Lates calcarifer) B HE KA
e, JEERL AN TR (Rhodobacter sphaeroides) J& 41,
R JE B —Fh PNSB, BAFEHIEH AR, 6t
% 1) A0 495 7 2 W A PN 1) 22 i AR Ry o 5 T
¥ s, fEK B IR, AT EIB A
KGR =W ] Tl kAR, sV S e 1 o
A g5 A TR RDRE R S S, 3 R AR S
BHE PR D PRI, LTS IR
(Litopenaeus vannamei) TR I 1% HIZSERZT 20
R T 400, 7T & 3 5 m IR AR RS, TR
TR = 2] 3%, 5% B AN FZ R 4R i AR K 5 77
TG 300 R 214 B 28 1 B8 o8 2 AR 7 Hh iy
K (20%) T AS 52 W) FL 499 18 Xof o 1) A A M g
HET, TR E Al A A &8 T LSS Bk 21 40 o & el
Btk Q1O Fr A [ P il =4y, B Q10 # (L F
{ETPR R Y ) 75 & S DRk, AR S
WY KK IR, G T 5 Tl i A 1Dk
N HISCR BB A R kb 7. 1,

BB IE: (Eriocheir sinensis) R PRI &, &
K EREEF IR BEE TR RN K
A B AN W iy, TR R KO S DY T R
N H 2552 BN E A, A7 B RCA DRE Y E 5]
AR o R AR T R T B T R AL AR
HE, EABREIREANERZRAN T, 4l
B H RV AR E PR, HE RS e 25
FR A S ORI X P . AR KRR, & —Fh e AL
AR PR E R AR, R4S W oA RIZE
P 5 Y] DRk v T A RO o A S 5 R el
BRI, DB X5, R T
il s AR Ry X B B AR PR RE L VS AR A L IR
BB S A BE ) R B TR RE IR, DAPEAS il
R B8 IR TE 4 B Dk v g 1 HAICR o

1 MRS A

1.1 IR

S BT Ry R ) R B E SRR 5 A
FERRA LR 1, BEiiRRE Ufoky . SR AR
BRI T Al i S [ L A Y £
wy il A, AR 2 0 A 0%(C). 20%(T20).
40%(T40). 60%(T60). 80%(T80) Fl 100%(T100),
FART 7 W3 20 Dk o 2% 28 1l ni 43K R
RIFEWFEHRA, FFHRER 2 mm (B0, T
W RAEBAF, PRAFTE—20 °C UKAR & H .

https://www.china-fishery.cn

1.2 AFER. HRXE. ERNES S
IR e B AMFE IR THEARIIE R
SFALIG S YE PR B b, S R ERE A
B RS BESF AR AR R 2R ALY, R AR AR
VI Y K 24 S 56 S W46 B 22 D1 23 i 5 1 B &5 o1 )
AT,
#®1 BMEHBINEEEFRISEERER
(%, THIRER)

Tab.1 Main nutrients and amino acid composition of fish

meal and coenzyme residue (%, dry matter)

J2kL  ingredient

WiH items
fH)  fish meal HfiE#H  coenzyme residue

7K43  moisture 7.04 4.29
MM crude protein 69.91 70.55
FARWS  crude lipid 6.49 3.01
K4y ash 15.89 4.39
ZHEMZ  amino acid

W Lys 5.35 3.58
HAMR Met 2.02 2.08
SRR Leu 5.10 5.88
FouER e 2.84 3.07
AR Arg 4.00 4.23
KN  Phe 278 3.49
AR Thr 2.93 3.23
&R Val 3.18 4.44
MR His 2.35 1.56
Wi AR EAA 30.54 31.56
REAER  Asp 6.17 6.21
YR Ser 2.64 2.52
HHAK  Glu 8.90 8.17
%8 Pro 2.81 2.87
H#E®R Gly 438 372
WER Ala 429 6.15
PR Cys 0.68 0.33
fg2m  Tyr 2.35 2.02
JELAEKER NEAA 32.21 31.99

PRI AE T BIAT X AR RIS KA
SIS HEAT o BT AL T SR W SR Y .
WIS IRTT, CEHL e . IR Gl . 5 14
&AL 960 H, BEALSFE 24 NMEFFKHER (60
cmx50 cmx80 cm ) W1, SLEGIFE 6 MACEELL,
41 4 KGR . BEA 40 HAhE . BRI 2
W (8: 30, 16: 30), H:Fpzk 8 i, FREEMIAI T K

T KPR 25 3246 sponsored by China Society of Fisheries
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R2 ARNERREEERFESE

Tab.2 Composition and conventional component levels of diets

45 groups

Jikk(g/kg) ingredient

C T20 T40 T60 T80 T100
1t} fish meal 200.00 160.00 120.00 80.00 40.00 0.00
HilHE  coenzyme residue 0.00 39.63 79.27 118.90 158.54 198.17
GH1  soybean meal 200.00 200.00 200.00 200.00 200.00 200.00
Fif  cottonseed meal 200.00 200.00 200.00 200.00 200.00 200.00
TILIER  pre-gelatinized starch 180.00 180.00 180.00 180.00 180.00 180.00
fiyh - fish oil 27.26 28.67 30.07 31.48 32.89 34.29
il soybean oil 25.00 25.00 25.00 25.00 25.00 25.00
YHEE  lecithin 10.00 10.00 10.00 10.00 10.00 10.00
JH[E B cholesterol 5.00 5.00 5.00 5.00 5.00 5.00
HIZEH)  betaine 25.00 25.00 25.00 25.00 25.00 25.00
EERRA  Alginate 20.00 20.00 20.00 20.00 20.00 20.00
SALNHSR  choline chloride 5.00 5.00 5.00 5.00 5.00 5.00
BHT 1.00 1.00 1.00 1.00 1.00 1.00
44k % vitamin premix 40.00 40.00 40.00 40.00 40.00 40.00
AW W5 mineral premix 20.00 20.00 20.00 20.00 20.00 20.00
4% cellulose 41.74 40.70 39.66 38.62 37.58 36.54
BIRAKF(%, TYFEEMM) nutritional levels (%, dry matter)

MM crude protein 39.43 38.84 39.64 38.81 39.17 38.96
HUEWG  crude lipid 6.53 6.58 6.38 6.80 6.76 6.55
K4y ash 9.19 8.45 7.33 7.26 6.52 6.50
/K4y moisture 9.83 9.72 9.93 9.09 9.37 8.85

T LAY R A (/100 g): HIRILIZEE, 0.225; 4E/E3K A BERREG, 0.043; RGN, 0.15; HIGHE, 0.0625; HUAMLR, 0.5; /F
W=, 0.005: R, 0.025; ZRRES, 0.3; [HEGEEE, 0.0075; o/EHM LKA, 0.5; MR, 0.3; MZEEE, 0.05; MEILETR, 0.1; i
SRV o-2T 463 4h 8 48 1000 2. SATWRALH(e/100 g): B 4045, 26.5; LAKGTERE:, 0476; F/KGHIEREL 0.143; 7RG,
0.024; IR %4, 21.5; fULE, 0.023; “IKGEALHT, 0.015; BER ZEN, 10.0; A/KGEALE, 0.14; FLERES, 16.50%0; FRIRE,
10.5; LKEMRREE 10.0; FFEIREE, 1; &M, 2.8 PFralakt il a-2F4E 5782 100,

Note: 1. compound vitamin composition (g/100 g): pyridoxine nicotinate, 0.225; Vitamin A acetate, 0.043; Thiamine hydrochloride, 0.15; Riboflavin,
0.062 5; Ascorbic acid, 0.5; Biotin, 0.005; Folic acid, 0.025; Calcium pantothenate, 0.3; Cholecalciferol, 0.007 5; a- Tocopherol acetate, 0.5; Niacin, 0.3;
Menadione, 0.05; P-aminobenzoic acid, 0.1; For all raw materials a- Cellulose was supplemented to 100. 2. Composite mineral composition (g/100 g):
Ca(H,POy),, 26.5; ZnSO,4-7H,0, 0.476; MnSO4-6H,0, 0.143; AICl;-6H,0, 0.024; KH,PO,, 21.5; KI, 0.023; CuCl,-H,0, 0.015; NaH,POy,, 10.0;
CoCl, 6H,0, 0.14; CqHCaOg, 16.50; CaCO3, 10.5; MgSO4-7H,0, 10.0; C4HsFeO,, 1; KCl, 2.8; For all raw materials a- Cellulose was supplemented to
100.

WA 12 (KR, SERREM 120688, 12h (InWe—InW,)/1x100%

P, KIRIREE 24~26 °C, K AEMRE>T.0 mg/L, 1A $5 %4 (hepatosomatic index, HSI, %)=W;/
R E<0.05 mg/L, pH 7.4~8.0, W, x100%
FIIA ARG, 25E48 24 h, 0k b, N ORI T R B R Ve iR

SR, PR AERKSER, BAGRER 4 SRR w5 I A i Y Y
R BRI T W b, HARBAEK BIRBES S we i i B i 2 5 s, S B A T AR o
JERARILMTE  AFBR . Ml . WL SERESh . BT iy w WEEROIRE ;s OB Rl

SRR R T A IR AE T80 °C & H AR I R AT % AOAC Frifi
AREENET SN ASGHEGERN W ERHER . TR A R U R AL
FEIGHE . WHDR | RRE AR JHARTE 5. o KR AEEE (105 °C) @ ; HEASE
1745 % (survival rate, SR, %)= NpN;x100% K HPLACE ZUEDE ; ARk R 2B AR 7%
1 @ A (weight gain rate, WGR, %)=(W—W))/ S5 EEIE , (RDRHEGT ORI 7 2R FH 2
Wx100% PR E 5 K o3 R B IRy BE A ZE (550 °C).
¥ E 42 K R (specific growth rate, SGR, %/d)= Ao BT MR A A 38 AR ) T BEA
i [l K 2% 2 75 sponsored by China Society of Fisheries https://www.china-fishery.cn
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(TP)., HHH (Alb), FRPEBERRM (AKP), AN
Z Wi (ALT), & W% 2 W (AST). # % 8% (Glu),
=8 (TG). B HIEEE (TC). /=% B s 2 1
il B¢ (HDL-C). Ik %% J& Jif #& A1 JIB [# % (LDL-C).
AL ) AL B (SOD). 45 b H K o 4801k W il
(GSH-Px). TN 8% (MDA) 2534 FH g 5t 2 i 2B 4y
AW FE B i 5 R A, e 1 B S T s
YEJT e kA5

M8 A 16S IRNA M5 MY 8 J& 3751
W5 A AR MERE2E 5, BTG, EF
BB (T40 ). 2o AR L 4H (T80) 2H
FI A TEREAR EAT 16SIDNA U 54347, I TAF
AR B R A R A W 58 . FIH Uparse
B ¥ (Uparse v7.0.1001, http://www.drive5.com/upa-
rse/) #4 /¥ 51 B 25 i 4 OTUs (Operational Taxo-
nomic Units) FF1ERE, F Mothur 75 SILVA138.1
(http://www.arb-silva.de/) ) SSUrRNA 4} % i 17
YRR AT
1.3 it oh

O DL I E b5 fE 2% 2% (meantSE) E 7R,

H-fdi H] IBM SPSS Statistics 23 #4347 5514347
Xt BRI T 25 SE R R I, it R R
2 731 (One Way ANOVA) I Kt 54k 6] 1) 2% 5,
LAAEZER T E, F4H Duncan [K 2 AL
SR 225, REKTIE N P<0.05,

2 4

2.1 HEAKMERERIARLERR

3%, 5 CAMitk, T20. T40. T60
AR E | W R AR e AR KR e 3
#5 (P>0.05), T80 A1 T100 £H i) bR FEH5 M &
AR (P<0.05). T80 411 T100 417 Ay iF A F5 %1
ERT C 41 (P<0.05), &4 WA I0 W EME
#Z5 (P>0.05),

F% 4 AT, T20 40, T40 41, T60 ZH 4K
gy, HER . MEH SRS CHARARELER
(P>0.05), T80 ZHHI T100 41 % iy /K /3 FH%E C 41 i
F LTt (P<0.05), ML &AM & & W
FEAIK (P<0.05). MLAN, %l il i 25 A A0k AS 52 1) 4
T8 TR 4 R e B fH 85 11 % 1 (P>0.05). T60 41 .

R3 HEIBREMTHEEKMERENTE

Tab.3 Effect of fish meal replaced by coenzyme residue on growth performance of juvenile E.sinesis

i items 5 groups
C T20 T40 T60 T80 T100
Vit /g 1BW 0.70+0.01 0.70+0.01 0.700.01 0.70+0.01 0.70+0.01 0.70+0.01
KA H/g FBW 2.28+0.11° 2.10£0.07™ 2.25+0.09° 2.06+0.07™ 1.91+0.07" 1.76£0.04°
WHEK/Y% WG 225.03+15.11°  200.13£9.95  220.48+12.46° 193.57+9.98" 172.23+10.28® 151.63+6.16°
K R/(%/d) SRG 2.10+0.09° 1.96:0.06™ 2.08+0.07° 2.01+0.10™ 1.78+0.07" 1.65+0.04°
{EHG%/% SR 76.67+3.77 75.30+3.62 71.70+3.86 86.04+2.44 82.50+8.78 65.83+5.07
iR $R%0% HSI 9.05+0.40° 8.63+0.29" 8.49+0.52" 8.90+£0.64™ 7.33+0.41° 6.61+0.82°
e FATEIR G A /NG REROR 28 53 B35 (P<0.05), R I,
Notes: In data in the same row, values with different lowercase superscripts mean significant difference (P<0.05), the same below.
4 HEEEREMM OB SHRN
Tab. 4 Effect of fish meal replaced by coenzyme residue on body composition of juvenile E.sinesis
Ui H items A grotps
C T20 T40 T60 T80 T100
4 Whole body JK4¥/% moisture 64.00£0.68"  66.83+1.94™  64.24+1.04° 66.86+1.03"  70.49+1.57°  72.36+1.35°
HME /%  crude Protein 13.94+0.19°  13.04+0.67°  14.17£0.58° 12.49+0.61 10.96+0.76°  9.85+0.70°
HIREWi/%  crude Lipid 3.0640.24°  2.49+£0.12°  2.7240.21°  2.73£0.26°  1.27+0.27°  0.89+0.14°
K45y %  ash 12.97+0.19  12.69£0.90  13.05+0.24  12.96+0.24  13.07£0.86  13.11+0.29
ATl Hepatopancreas M H/%  crude Protein 10.65+0.52 10.08+0.20 10.41+0.19 10.16+0.23 10.95+0.36 11.01+0.21
LK Muscle HE /%  crude Protein 16.50£0.31°  16.70+0.40°  16.74£0.22° 15.23£0.24"  15.48+0.43*  15.37+0.36"

T FATEARE G A RS RS 22 5 B35 (P<0.05), T IH
Notes: In data in the same row, values with different lowercase superscripts mean significant difference (P<0.05), the same below.
oK 2 4 2

https://www.china-fishery.cn sponsored by China Society of Fisheries
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T80 41 F1 T100 & HLAMEA &R EEMT C
2H (P<0.05),

22 MFEEALIEFRFIRTRRBRITE L RE

He S alAL, AT C4l, 48R IE TP
TrETE T100 41 i 3% R R (P<0.05), #AbHiei,
T40 HE MW TP S fm, JFRE® T T804
H1 T100 41 (P<0.05). IfL3E Alb /K- Ffi R AR HE 5] 458
TS e Th g R R AR A, T20 40 Alb /K- 8 &
T T100 4 (P<0.05). #5441 IfLif AKP. AST,
ALT. TG &AW B E2Z1 (P>0.05), &4
(4 1L G Glu 7 & W 3 FE AR (P<0.05). T60. T80,
T100 4 49 L7 T-CHO F1 HDL-C & &AL C 41 &
E AR (P<0.05), T80 A1 T100 41 AYIfiL 7 LDL-C &%
1 IR (P<0.05),

HEE 6 I, AT C A, TPkl i n bl i
AR O B T 4 I R GSH-Px T
Pk (P<0.05), 45 Ak $H2H B8 JIF T A SOD 1 4 A< L
25 (P>0.05), T100 20 () iT JE A MDA & 2

BEET C 4l (P<0.05).
2.3 BREERE

C4l. T40 41 . T80 41 OTU %k H 434k 831,
1150, 799, HAIH M OTU #H H 270 1>, 4
A OTU ZH 435120 339, 468, 217 4~ (Kl 1),
CH4 . T40 4 . T80 4l f*) Shannon $5 %% (Xl 2-a).
Simpson 8 %% (1%l 2-b). Chaol $5%% (& 2-c). ACE
FEE (B 2-d) REIMBEER (P>0.05), HT bury
crutis, FEARHR 1 AN AAFR 2 XA AS 1Y) figf 8 B2 4331
J 28.00% F1125.81%, T40 ZH5 C 4. T8O ZHAY %
BRI AR WL 22 5, 1 T8O 415 C 41 is
B RS 25 B (1A 3),

BT 1K LA K L (0 4 = B 1 1
T % 25 (P>0.05), T80 41 Jiz 18 i /< o0 Mo 7
J& (deromonas) W EY EE (7.790%) B EFm T C
2H (0.64%) 5 T40 44 (1.36%)(P<0.05).

LEfSe 73 #7345 (1 2L A 5. 3% 22 5 1Y) Biomarker
F (LDA>3.5), f£ C 241", Micrococcales H %%

F5 HEETEREMIHELFENIERNZIT

Tab.5 Effect of fish meal replaced by coenzyme residue on serum biochemical indices of juvenile E.sinesis

TiH items C T40 T60 T80 T100
MEAAgL) TP 55.4242.95% 54994280  59.3442.66°  54.86£2.70™  47.98+1.99"  42.80+1.02°
HEH/(g/L) Alb 4.38+0.15™ 4.85+0.21° 4.81+0.23™ 4.48+0.22™ 4.07+0.30™ 3.76+0.27°
BREM/(g/L) Glb 49.03+320"  523543.14"  51.80+3.38°  44.70£4.10"  42.1542.23"  40.41+1.39"
HERLL  A/G 0.09+0.00 0.10+0.00 0.09+0.00 0.09+0.00 0.09+0.00 0.09+0.00
T PERRET/(U/100 mL)  AKP 54.31+4.11 46.61+3.12 40.56£5.28  44.5247.02 41.49+4.51 36.09+3.73
BHEEER/(UL)  ALT 2.26:0.20 2.40£0.27 2.09+0.25 2.09+0.34 1.76+0.35 2.62+0.25
B HEN/(U/L)  AST 9.22+1.78 9.80+1.71 10.03+1.93 11974249  11.96+2.44  1337+2.96
AR/ (ug/L)  Glu 0.43+0.02" 0.26+0.02° 0.32+0.04" 0.33£0.03" 0.29+0.03° 0.310.02°
Hih=H8/(mmol/L) TG 0.10+0.01 0.08+0.01 0.08+0.01 0.06=0.01 0.07+0.01 0.07+0.01
JE [ EE/(mmol/L)  T-CHO 0.56+0.03" 0.58+0.05" 0.56+0.04 0.44+0.04° 0.38+0.03° 0.36+0.02°
e % B AR A IR [ 95/ (mmol/L) - HDL-C 0.28+0.03° 0.27+0.04™ 0.27£0.03*  0.20£0.03" 0.12+0.02" 0.12+0.01°
%% B AR 2 (IR B /(mmol/L) - LDL-C 0.06+0.01° 0.05:£0.00° 0.05£0.00®  0.05£0.00" 0.03+0.01° 0.04+0.01°

W AT EAR G AR NG FRER R 2 R B 3 (P<0.05), R IF]

Notes: In data in the same row, values with different lowercase superscripts mean significant difference (P<0.05), the same below.

R6 WEHEZBENEMINEERIMENENNIT

Tab. 6 Effect of fish meal replaced by coenzyme residue on hepatopancreas antioxidant indices of juvenile E.sinesis

IH items C T20 T40 T60 T80 T100
AL E/(U/mg prot)  SOD 5.18+0.45 6.88+0.73 5.70£0.43 5.47£0.40 5.69£0.36 6.58+0.34
B Pt H PR S A8/ (U/mg prot)  GSH-Px 61.05£3.51°  72.94+3.73"  76.39+2.56"  82.89+4.05°  75.11£3.88"  97.97+£2.99°
T —F¥/(nmol/mg prot) MDA 3.57+0.18" 3.76+0.36° 3.56+0.21° 2.98+0.26™  2.99+0.31* 2.4240.22°

e [RATEAR S A R NG TR IR ZE S 8 3 (P<0.05), R

Notes: In data in the same row, values with different lowercase superscripts mean significant difference (P<0.05), the same below.
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T80 T40
El1 #hEBpEES OTU FEHE

Fig.1 OTU venn diagram of intestinal microbiota of

juvenile E. sinensis

HAE s TP, R E R (Clostridium
sensu stricto 1), 1 MR# & (Clostridium butyricum)

EC [ET40 [ TR0
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4t
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E
g 3t
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ENEE G
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E
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ENERGSEEE
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BOAFEE; T84 H, S PMEJE (deromonas).
FEBRAR B I (Pseudomonas alcaligenes). Shewan-
ella bicestrii FH N FH o

3 e

3.1 WHEEEREMIBERMEE. MEFE
A:ebA

AWFSE LB, B i Re 0% B A BC A A kD
60%(T60 41 ) f) fi ks, B FE fal R i i 11.89%,
A G RS 88 i A PR RB R AIG, 17 24 B4R b ] ik
— B, WA KA —E IHIER, =
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Growth, health and intestinal microbiota of Chinese mitten crab (Eriocheir
sinensis) fed diets with coenzyme residue replacing fish meal

CAl Xinyu, LIU Jiadai, LIErchao, SONG Mingqi, YU Qiuran,
WANG Han, WANG Xiaodan, CHEN Ligiao "

(Laboratory of Aquaculture Nutrition and Environmental Health, School of Life Science,
East China Normal University, Shanghai 200241, China)

Abstract: Coenzyme residue (CR) is a by-product of the production of coenzyme Q10. It is mainly obtained by
fermentation products of Rhodobacter sphaeroides, glucose, and corn steep liquor. At present, it has been
approved as a feed material for aquaculture of aquatic animals in China. To explore the effect of CR replacing fish
meal in the compound feed of juvenile Chinese mitten crab (Eriocheir sinensis) on the growth performance, health
and intestinal flora, juvenile crabs (0.70 + 0.01 g) were fed in an 8-week feeding trial. On the basis of 20% fish
meal level(control group), CR was used to replace 20%, 40%, 60%, 80%, 100% fish meal in the feed (recorded as
C, T20, T40, T60, T80, T100). The results showed that, compared with C, the growth performance of T40 had no
significant change, and the crude protein content of muscle in T60 was significantly reduced. The growth perform-
ance, body crude protein and crude fat content of T80 and T100 were significantly reduced; Serum alanine amino-
transferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (AKP), triglyceride (TG) showed no
significant difference among the groups. Total protein (TP) level was significantly decreased in T100. Serum gluc-
ose (Glu) was significantly decreased in the replacement groups. The serum levels of total cholesterol (T-CHO)
and high-density lipoprotein cholesterol (HDL-C) in T60, T80 and T100 were significantly decreased, and the
levels of low-density lipoprotein cholesterol (LDL-C) in T80 and T100 were significantly decreased. Compared
with C, there was no significant difference in the activity of hepatopancreas superoxide dismutase (SOD), gluta-
thione peroxidase (GSH-Px) activity increased significantly. The content of malondialdehyde (MDA) decreased
significantly in T100. Alpha diversity index showed no significant difference among three treatments (C, T40,
T80). Principal coordinate analysis (PCoA) suggested that the microbial community structure in T80 group
changed compared with the C group. In conclusion, CR can replace 40% fish meal in the feed of juvenile Eriocheir
sinensis without affecting growth performance, antioxidant capacity and intestinal flora. When the replacement
level reaches 80%, the growth performance and accumulation of nutrients of crab will be limited, and intestinal
microbiota also changed. This experiment provides a theoretical reference for the application of CR in aquatic

animal feed.

Key words: Eriocheir sinensis; single cell protein; coenzyme Q10 residue; fish meal replacement; growth per-
formance; intestinal microbiota
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