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4. Murray ZFCFSE s, 78 /8% (Hippoglossus
hippoglossus, L.) faktH s in 30% M9 RS, i
% I 1 o 18 R B A R R IR R R =2 B
Wil WFFE R BH, TRk A 4 B IR AR Ry &5
M) £ 24 Ji 3 2 2R 254, 52 v R DRLAS () A 4 D
25 BARIKE Rt Rl 2R AFAE 22 572 ¢

MR EMAERRG T, MBS BUR
K iB U E YR S A RS, B A AR
AL B R K B SRR,
A TR R 2854 B TR A5 T B s R e il
15 )5 % PCR-DGGE 43 M7 T A [ AR K
4% (Micropterus salmoides) iz i B B 1 52 1
Ao ik BAA — o R BRYE, i e
A 8 P AR A A AR 5 I A W 2 R T e A
PR Z — BRI FEER . WP ERE &
B 5 e S R 2 T AR G i E AR AR T
PESS M L B ZREPERY A . £ i, LI Roche
454 F Mlumina Mi Seq A3 0 & 8 &0 7 F- &
WIF UG T K= sh P 38 B RE ST, 41 Zhang
28 U0 L A1 A [ i s 9080 A A6k X6 L4 752 %6} 4 (Litop-
enaeus vannamel)J17iE B FESS R A SR L
WFGE T AR S N 25 A= B X LN T2 X B fi 3
BESEMI I S5 5 0F U2 5T T 2k W 7 9 1k
B FRGH I SRR R IS A, R
TEMZEMMEEH, 274, EREMmITRKE
R T A B R K T R R T T AR
KILARE, AR AT K E K
R AMAA | WiE A G5 B W2 51
SEUR, 5O KO 0 0 AR K SRR R PR S 2
WA

1 #RFTFTE

11 ERERREEE

SR WA 401 £8.(10.49+0.03) g BI5R A WiLA
Gl ELPG I X FR 5 3 G ] — e fp, HARK 004
WS A @ e R FACE R T 1.5 mx
1.5 mx2 m M7 20K AR, BEHLBCE] 18 A
MIFE, BEAPIFE SR 60 B, B0 BE 3 NERE A,
FRAE RN 8 S .
1.2 {ARHES SLIEEIT

SRR (R DRI 0%(FM). 15%

(CGM15) ., 30%(CGM30) , 45%(CGM45) . 60%(CG-
M60)F 75%(CGM75) E K R AR 05 21 1) 5
fli il RE, HC ) 2 A SRR R UK 45%, ARk
TR 10%) 0 6 Fhsc s ARG A 1Rk, EAh, fE LAY
Tk DX B (FM) R IR RHIS 0 . SRR % =
S FEAE, 430 TS A I 7K ST 1) A A 5 2 R B
i, £ SCB A8 TR WA 2, HS ikl il /e
Fead #E 2 BR i e S 0 y k
1.3 H@mERESHM

2 MR @ O s 0 A b B 3 S AR
AT 9 AR BYREE . N Nikon ECLIPSE

Image- Pro Plus6.0 {4 & 73 M7 i 40 4L 2l e )5
B, BB SR, IR TR 20 M A% Bl B ok
BHCE LU FHEE SPSS20 X i HR AR AT 5
Z0Hr. B A 10 B, KHE BT eE
EP B T80 CIRAAMH T W i W A 5%

1.4 lllumina-Mi Seq ZE R AN F

141 BAEHE LS DNA RIREUK PCRY1E 4
T S DNA 2 HCR F bacterial DNA Kit {87
& (Omega, K[EH), BMARLERZREH UV, L
PEHUN EL K 4 DNA VR AR#E1T 16S rRNA V4-
V5 XY HR R I, K51 515F(5'-GTGCC-
AGCMGCGCGG-3")Hl 907R (5'-CCGTCAATTC-
MTTTRAGTTT-3"), PCR JZ i {A& % 47(50 pL): 10x
PCR ZZ ik 5 uL, dNTPs mixture (£ 2.5 mmol/L)
4 uL, 51%1(10 mmol/L)4% 2 pL, Bitik DNA 1 pL,
Ex Taq fiff(TaKaRa, Ki%) 1.5 U, KEWZEKE
JEE 50 L PCR [ %544 94°C 5 min; 94°C 1 min,
55C 45 s, 72°C 1 min, 35 4ME¥; 72°C 10 min
(PCR 1N ABI Gene-Amp 9700 %), "3t -f)
DNA ¥ 41 28 Byt i Bl e ik A I BH P J5 52 e R ot
ERER AP AR A E M Humina Miseq
(lu-mina, 3 [E) & 38 & 7 5 AR 317 75 5100 @
FoHT -

1.42 E&EHF¥ I DNA XE K —DFEN
DNA FEiREE, KHFRMER Illumina Tru Seq
DNA S il £ 5256 i A A0 2 T 75 10 722 36 N 4 1
HLICE, FF4F Hlumina-Mi Seq &R 4115 I
HJE47 Barcoded Illumina Miseq ¥, K PE2500
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Tab. 1 Ingredientsand nutrients of the experimental diets
%, & DW
JEAL ingredient 44 diet group

FM CGM15 CGM30 CGM45 CGM60 CGM75
44} fish meal (Danish) 40.00 34.00 28.00 22.00 16.00 10.00
ToAKFEHH corn gluten meal 0.00 6.84 13.69 20.53 27.37 34.21
INEFE K wheat gluten meal 10.55 10.55 10.55 10.55 10.55 10.55
T soybean meal 13.00 13.00 13.00 13.00 13.00 13.00
INETEHR wheat-starch 15.00 15.00 15.00 15.00 15.00 15.00
i fish oil 1.96 2.20 2.44 2.86 291 3.34
K&l soybean oil 1.96 2.20 2.44 2.86 2.92 3.34
KEIE#ENE soy bean lecithin 1.50 1.50 1.50 1.50 1.50 1.50
YL ZHUR  vitamin premix" 3.00 3.00 3.00 3.00 3.00 3.00
W4 R R 2 mineral premix? 2.00 2.00 2.00 2.00 2.00 2.00
AR Lys 0.00 0.25 0.49 0.74 0.99 1.24
EHEM Met 0.00 0.07 0.14 0.20 0.27 0.34
FALNEHE choline chloride 0.30 0.30 0.30 0.30 0.30 0.30
iR — 445 monocalcium phosphate 1.50 1.50 0.07 1.50 1.50 1.50
FHEF| Y attractant® 0.30 0.30 0.30 0.30 0.30 0.30
24 E cellulose 8.93 7.29 7.09 3.66 2.39 0.38
M3t total 100.00 100.00 100.00 100.00 100.00 100.00

B FE4r proximate composition

FIZE 1 crude protein 45.26 45.28 44.63 46.21 45.99 46.26
MUK ether extract 10.54 10.73 10.65 11.34 10.61 11.23
JK4Y ash 10.38 9.54 8.39 7.70 7.13 6.39

1) EA4iE £ (mg B g/kg WD I8 MK, 0.1 g 4E2EE D, 0.05g; EHE, 038 g; 4% B1,0.06 g; 442 B2,0.19 g; 4/
# B6,0.05 g; FAHE, 0.1 mg; AEWE, 001 g, NEE 3.85¢g JETiMR, 0.77 g; iZHK, 0.27 g; MR, 0.01 g; EALIHGK, 7.87 g; LF4EE, 1.92 ¢
2) EET Y (mg or g/kg fkD: FALI, 2 mg; BULER, 0.8 mg; SALEG(1%), 50 mg; GRAR4M, 10 mg; FRMEK, 80 mg; BRAREE, 50 mg;
TRl 4G, 60 mg; BRAAEE, 1200 mg; BEME — 445, 3000 mg; F AL, 100 mg; W43, 15.447 g.

3) WHEA: HEBRMEEER : 2).

Note: 1) Vitamin premix (mg or g / kg diet): carotene, 0.1 g; vitamin D, 0.05 g; tocopherol, 0.38 g; vitamin B1, 0.06 g; vitamin B2, 0.19 g;
vitamin B6, 0.05 g; cyanocobalamin, 0.1 mg; biotin, 0.01 g; inositol, 3.85 g; niacin acid, 0.77 g; pantothenic acid, 0.27 g; folic acid, 0.01 g;

chloride choline, 7.87 g; cellulose, 1.92 g.

2) Mineral premix (mg or g/kg diet): NaF, 2 mg; KI, 0.8 mg; CoCL-6H,0 (1%), 50 mg; CuSO,-5H,0, 10 mg; FeSO4-H,0, 80 mg; ZnSO,-7H,0,

50 mg; MnSO4-H,0, 60 mg; MgS0O,4-7H,0, 1200 mg; Ca(H,PO4),-H,0, 3000 mg; NaCl, 100 mg; zoelite, 15.447 g.

3) Attractant: glycine and betaine (1 : 2).

MR ms, B SE 1> PE WSCEMEE, PE
library Insert size & 500 bp; HEE 5= H R IEA
/L 2 T %t reads, Clean date Il /3 i & Q30>75%,
SCEPRAE N TR 3-5'KERR AU SR A ) A [
ERT, BREw AR KE Y DNA R B, 7EBR
SFREH) DNA J B 3R i 51 A B AE A, #2319 37
R & A S T, AIMPRIE DNA F BRIz Sk hg
ik A T BextZEdE . FIH PCR et ey 5
P 2 A 453k 1) DNA R B, IRl 4% DNA S

1.5 HIERIERFZIT S

151 HKEEBAE SAEKSEEETFIIALITE:
1715 K (survival rate, SR) =Ny/Nyx 100 %;
78 A K K (specific growth rate, SGR) =

100% (InW; — InWo)/tx 100 %;

14 5 % (weight gain rate, WGR)=
(We—Wp)/ Wox100 %s;
Tl Z2 %% (feed conversion ratio, FCR) =

(T-S9/(We=Wp) 100 %;
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Tab.2 Amino acid composition of the experimental diets
%, & DW
LR EAA AL diet group
FM CGM15 CGM30 CGM45 CGM60 CGM75
IR Thr 3.60 3.31 3.21 3.13 2.97 2.65
HEM Val 4.70 4.49 4.37 4.24 4.06 3.76
EHEM Met 2.13 2.10 2.10 2.08 1.89 1.95
SRR e 4.30 4.13 4.05 3.90 3.73 3.47
SRR Leu 8.70 9.55 10.66 11.50 12.37 12.86
@R Try _ - _ _ _ _
AR Phe 4.21 4.18 4.49 4.61 4.73 4.67
Wi Lys 6.18 5.58 5.14 4.67 4.41 3.85
HEM His 1.99 1.70 1.88 1.84 1.78 1.53
FER Arg 5.76 5.06 4.83 4.42 4.04 3.72
A1 total 41.57 40.1 40.73 40.39 39.98 38.46
LT HHAEER NEAA
KRITEZHIR Asp 8.36 7.61 7.59 7.09 6.61 6.06
225 Ser 3.63 3.71 3.64 3.67 3.71 3.83
HAHER Glu 22.67 24.03 23.74 24.26 24.95 26.04
HEm Gly 6.09 5.49 4.93 4.53 4.08 3.63
WEMR Ala 5.79 5.64 6.23 6.48 6.59 6.82
B2 Cys 0.97 0.79 0.67 0.79 0.70 0.78
iR Pro 6.56 8.40 7.57 7.60 8.06 9.33
WRE MR Tyr 2.50 2.35 2.82 2.98 3.01 278
4it total 56.57 58.02 57.19 57.40 57.71 59.27

FIRAER, Wo o W2l 3R St A A E
FZAARTE; No. Ny 730 F7R IR S0 T4 B A v
i BRI S 2 R A P g B T, S
32 SRRl AR AR A, t RS R AL
1.5.2 Illumina Miseq MEF#HELE Ilumina
Miseq )3 A B 4f il 5 37 91 268 L R primer If4%
barcode Y43, [FIRSHEAT RS, o U8 I f8 3L
HE/NT 20 1Y reads; JFHIHEE/NT 200 1Y reads.
FH usearch 34X B AT 2 i B R TR 2 A #2
fE. usearch JRIEHT, Jel% reads 2 EF K Z
INHERE, @ 97 % AL bR E R, 15
OTU(Operational Taxonomic Units). 7E R Fi vp
FIFH Denovo J5ik & Bk & & (chimeras), % Tk
X EEFEA T tags SEATREMLAT-F-AL B, IR
IV BSR4 2R 5 1 Qiime

A, i alpha Z MR B R BT R, 43 3 A
A F5 % (Shannon) . % 7% 45 £ (Simpson) F1 4
F 5 B8 (chao ) AKX AN A S 2 MRS
FIH Mothur #AFHIFEHDIRE . Venn B K & T F
PIVE OTU Z3#7

K H SPSS20.0 FR A% 3L H BT A5 B #E 4 7 B
KR 7 2258 BT (ANOVA), 225 1 % 547 Tukey
ZE WA, WEMAKFRR P<0.05; SEig R L
S HE AR R TR .
2 ERE5HH
21 CGM BRaMXAEALEEKEREME
BLF B8R0

MW 3 LI, £, KM
LTS R IITE 93.89%~99.44% T B N, H4&
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AEBRZ, RIRTE . REEAERKRE . WEE . FER

BT bR JC .22 5% (P>0.05) 0

22 EXREAMMKREAELEGERSHZIE
TR R KP4 KRB K 8 il e K i fa gl

J5 P AL SR 2 M 25 R N3 4 Fios . AR R

gt 5 ALY e R, Bl A S5 R 4R

FZE . BT E . WUBREEZE, BN Y
AR, MAIEH L2 KB, CGM15-CGMT5 41
5 FM (B DIHiB LSRR . S 5Em T | R
IRAH A BOY T 2 25 FH(P>0.05), {H CGM60 41
R o B b R A Mg IR, b B AR HE S ZK L,
SUIRZk BBk 20, i 5% 6 BB 43 H B VK S

®3 EREAMBREMNAREHNEE KON

Tab. 3 Effects of replacement of fish meal by CGM on the growth of juvenile Larimichthys crocea

n=5; X+SE; T & DW

Tkt diet group

WiH item
FM CGM15 CGM30 CGM45 CGM60 CGM75
WK /g initial body weight 10.49=0.01 10.50:£0.00 10.47+0.05 10.48+0.02 10.50:£0.00 10.48+0.02
A4 i /g final body weight 43.85+0.09 44.10+1.60 41.76+1.93 43.68+2.29 42.60+1.73 41.69+0.59
TG R /% SR 97.22+2.55 96.67+3.33 93.89:+4.81 96.11+3.47 98.33+1.67 99.44+0.96
FERE K /(%/d) SGR 2.55+0.01 2.56+0.07 2.47+0.08 2.55+0.09 2.50+0.07 2.47+0.02
4 /% WGR 318.00+0.01 320.00+0.15 299.00+0.17 317.00+0.21 306.00+0.16 298.00+0.05
Tkl Z%L FCR 0.98+0.03 0.99+0.02 1.09+0.14 1.000.06 0.99+0.02 1.03+0.02

W B TR A EATREARR, #8255 B3 (P<0.05); FHRAER I F R 2 548 B3 (P>0.05).

Note: Values in the same row with different superscripts are significantly different (P<0.05). Values in the same row with the same or no

superscripts are not significantly different (P>0.05).

R4 ARPEREAMNAREE R MEBIEFRNFIE
Tab. 4 Effectsof dietary corn gulten meal on the intestinal microscopic structure parameters of Larimichthys crocea
n=5; X+SE
2057 group Zh R B /um mucosa thickness 4 5% = J% /um mucosa fold height MR A IR/ (1 /48) gobletcell quantity
FM 97.53+£12.92 4.43+0.47 1.03+0.23
CGM15 91.88+7.61 4.97+0.53 0.96+0.06
CGM30 106.42+7.39 4.04+0.20 1.99+0.56
CGM45 109.20+54.61 5.04+0.67 1.87+0.59
CGM60 117.04£11.07 4.32+0.20 2.67+1.43
CGM75 110.72+7.38 3.63+0.55 1.86+0.77

Fig. 1

100 pm  CGM60

Bl 1

TRk Hp K R R R £ I 25 1 R R (O )

Effects of corn gluten meal on the intestinal morphology of Larimichthys crocea (posterior intestine)
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AfLRER S CGM75 ALt BE 2 A i 3 1) 4 i
AR, HARE R R AL, e oD

23 EXREAMMAEGYEHERELEMON
231 16SrRNA EEMF LRSS FIH usearch
£ 0.97 AHALEE T #4752, FM(TC). CGM15(TB)
1 CGMT75(TW)9 ¢ S £ i 2 4= 75 4~ OTU,
74 55 % (goods coverage)$8 B i T I R 1A IR
FEBIILE 0.999 Lh b, UiBRI TR E O S A E

i FURE A T B Rl . B ARERBUT T SR i
PR R, AR 9 DEERER L L
THICBGRE, A P R, BT AT AR e e
T P BB T = B IR, BRa T LA 3
AR 2t T (K 2) 0 RILEIN R AR 4G
B, DFF R iy 50 80 A e 4 i K B 10 40 £ )
R AHBEE I TR, 7T LB i K o 4y
A0 IR it P 4 R RO T

x5 HRNERSHMER
Tab.5 Alpha-diversity of samples

. alpha ZRETETR R
¥ sample
chaol A8 %L Shannon FEFHRIEE Simpson B # % good coverage
TC 56.86667 2.645153 0.772372 0.999515
TB 52.81429 2.672850 0.772760 0.999667
™ 70.80952 2.654244 0.773206 0.999379

I TC RXHBRA(FM)JG EE R Cd34, Cd35. Cd36 4% alpha ZHEPEFEEII(E; TB H CGM15 415 HHE R Cd37. Cd38. Cd39 4% alpha
ZRERRBEOE, FORERMXTEARLL TW 5 CGMT5 4R kM Cd49. Cd50. Cd51 4% alpha ZAEMESRBOMH, HobARARN B 224
Note: The alpha diversity index mean value of Cd34, Cd35 and Cd36 indicates TC in control group; the alpha diversity index mean value of
Cd37, Cd38 and Cd39 indicates TB in CGM15 which is the relatively best group; the alpha diversity index mean value of Cd49, Cd50 and

Cd51 indicates TB in CGM75 which is the relatively worst group.

23r Cd34
- Cd3s
- Cd36
20f Cd37
o Cd38
g - Cd39
£ sl - Cd49
z cast
E
10F
X
K
0.5F
0 C 1 1 L 1 1
0 10000 20000 30000 40000

FFFI45 read

K2 R gl 5 s il e e 41
T B 2R (I BLEE - 97%)
Fig. 2 Delution curve of sequenced reads in posterior
intestine of large yellow croaker (similarity: 97%)

232 EMGYPHAESHEEREXESH 3 4
D PR & 1 P 9 62T O, FE AR 43 22A T TIOK
Vi, Ho 6 MTIE 3 Pos, e
ZAIE ] (Proteobacteria) . #2141 ](Fusobacteria)
JEEER ] (Firmicutes) . T[] (Bacteroidetes) |

L 1 (Actinobacteria) F11 # ] (Cyanobacteria) .
o JERE G VAR TR I 1 AE K 0 4 0 )5 i B
T RS b G L p

FE & 7KV % S A B 7 35 ) 5 A [R) A ot T 7
ZS AT 00, aTUASE 19 AFEE (K 3), H
H 4 B R A, 53 0 2K 2FAAT (Paen-
ibacillus) . "% & J& (Alkaliphilus) . ZE 78 4T i @
(Bacillus) . Bk J& (Enterococcus), FEF LA 7.
JE K BT B, N R Ah B K ¥ A 40 a5
EEAEH LA EAR R

LSRR PR OTU it ik,
MOTHUR #f4H () Venn iy 4 % 245 i Hh 11 7 1A
Tl () Z2 E P A T 40 B I R 5 LRI (1 4) o i 1]
TR, AR S A0 T S 0 Y A 1 A R
FrRE A M, AS ) Ak B4 Y K ¥ £ 4 14 )5 i
R BA —E IR, PR R EIIR
A 4110 5 I 38 9 B URE SRR 9 ATk SR
11754 OTU, Hrp 52 4~3E[F OTU, & =% OTU
BB 69.33%; TB 5 TC 4 56 4~ OTU, LM
# OTU BH1) 76.71%; TW 5 TC 3t45 554~ OTU,
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L I'J phylum 100 -
W]
Firmicutes
WA
Proteobacteria 75
L bie 1]
Actinobacteria
W FFRA ]
Bacteroidetes
- W R 50 -
Fusobacteria
L L
Cyanobacteria
M thermi
. 2 5 .
= 0 -
TC B ™

P33 AEAW o 22T (22 BT« Ja A D) I 7K S T 2 0 e A it P 0 A X =
TC JX} IR (FM)JE kR & Cd34. Cd35. Cd36 ¥{H; TB S CGM15 45 HHEfh Cd37. Cd38. Cd39 H1H,
HON A RARK AR 4L TW S CGMTS 41U AR Cd49. CdS0. CdS1 #{H, HAE KA 4.
Fig. 3 The relative abundance of posterior intestine from large yellow croaker with different diets, by phylum (left) and genus (right)
The mean value of Cd34, Cd35 and Cd36 indicates TC in control group; the mean value of Cd37, Cd38 and

Cd39 indicates TB in CGM 15 which is the relatively best group in growth; the mean value of Cd49, Cd50 and
Cd51 indicates TB in CGM75 which is the relatively worst group in growth.

100
J& genus

WEZEIT B Paenibacillus
W W 8 Alkaliphilus
SEHUFT BB Bacillus
[#¥RTE 8 Enterococcus
FLIREEER BB Lactococcus
S LERIT R B Brevibacillus
WU Clostridium

SEERH & Streptococcus
B Pseudomonas
%ﬁfﬁﬂ:ﬁ B Geobacillus

HER IR BB Leuconostoc
K@ﬁﬁ%ﬁ Acinetobacter

Zis KHJB Devosia
Eﬂ?ﬁl_ﬂ [RHiJ® Nesterenkonia
LM R Halomonas

[KH B Thauera

%ﬂ%}% Caulobacter
%

75

3

50

i
s
P’
=
B
I
gj
3
3
g
S
Q
S
g
3

%

FEXF=EBE/% relative abundance

[N]
W

Wi & Enhydrobacter
LAt others

IIIIIIIIIIIIIIIIII
eung

TC TB ™

/\ﬁénﬁ'xZI‘EﬂjiﬁEl@ OTU 1y il b s, iR
SEAN IR KR R B AKCE DR, AR AR [H]

?‘%ﬁﬁ%%?ﬁﬁﬁ%ﬁ@)ﬁ%%ﬁé&llﬂﬁ?{%ﬂ’ﬂ*ﬁu

PR R .

233 BRBEBKFEHNES ALBPWE 5

iR, 8 TCH4L, TB A TW 2035 53 hn 1 HE Bk i
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Effects of replacing fish meal with corn gluten meal on growth, intes-
tinal histology, and intestinal microbiota of large yellow croaker,
Larimichthys crocea

HE Jiaojiao, WANG Ping, FENG Jian, LOU Yudong

National Engineering Research Center of Marine Facilities Aquaculture, Zhejiang Ocean University, Zhoushan 316022,
China

Abstract: This study investigated the effects of the partial substitution of dietary fish meal by corn-gluten meal on
the growth, intestinal histology, and structure of intestinal bacteria in juvenile large yellow croaker (Larimichthys
crocea) (mean initial weight 10.49 g+0.03 g). Six isonitrogenous (45% crude protein) and isolipidic (10% crude
lipid) diets with various dietary protein levels (0%, 15%, 30%, 45%, 60%, and 75%, designated as FM, CGM15,
CGM30, CGM45, CGM60, and CGM75, respectively) were formulated and fed to triplicate groups for 56 d. The
results showed that the survival rate (SR), specific growth rate (SGR), and feed conversion ratio (FCR) were not
significantly affected (P>0.05). The observed intestinal histology (mucosa thickness, mucosal fold height, and
goblet cell quantity) was not significantly affected in all of the groups (P>0.05), but some epithelial cells in the
CGMO60 group were destroyed or rearranged in a disorderly manner and parts of the striated border and intestinal
villus were destroyed, the mucosal fold height in the CGM75 group was lower than that in the other groups, and
the density and numbers of mucosal folds decreased. An Illumina MiSeq high-throughput sequencing analysis of
intestinal contents showed that the Chaol, Shannon, and Simpson indices, and Good’s coverage in FM, CGM15,
and CGM75 were not significantly affected (P>0.05). The Firmicutes and Proteobacteria groups completely
dominated the bacterial communities in juvenile L. crocea. The Paenibacillus, Alkaliphilus, Bacillus, and Entero-
coccus genera were the most dominant bacteria in the microbial ecosystem. At the genus level, compared to the
control group, the abundances of Sreptococcus in CGM15 and CGM75 were significantly higher (P<0.05), the
abundances of Devosia and Cellvibrio in CGM15 were significantly lower (P<0.05), and the abundance of
Saphylococcus in CGM75 was significantly higher (P<0.05). These results suggest that the optimal die-
tary-protein level is about 45% without adverse effects on growth, intestinal histology, and structure of intestinal
dominant bacteria in juvenile L. crocea.

Key words: Larimichthys crocea; corn gluten meal; growth; intestinal histology; high-throughput sequencing; in-
testinal microbiota
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