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EAL AL B (SOD)E M B 3% & T L141(P<0.05), L2, L3FIL4ZH A —- B (MDA) & £ & # K T L14H(P<0.05),
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H AR ER (Macrobrachium nipponense) {8 R &
IR, R 8 KRN Palaemonidae), 723 E 7% /K 77 5E
Wrh FEEZ AT —, 70 B 5 3G L
SEo WEGEE, 20214 H ABIF 9 2 R23 e Y,
H Al 7258 3 28 FH 1 /2 5 35 AN R (Penaeus van-
namei) 3% [CIHUF (Macrobrachium rosenbergii)%
FoAtAH O St A el S B0E A 5R, R OR
BOEAR T, 5 B0k T HE R R 26 1) ™, i R
)RR ] DAAE PR BN DR AT TE AL, RS
FREE BN AT AT Gy R WSCE SRR, R K AR TS G
AT FHAEY) AT B (Lactobacillus plantarum)-
PR P 15 IR 5L 25 AT 18 (Bacillus subtilis) 86 B
PR LA H AYE SR AL, J8 a0} bRk} & B T S
BRI AR AN, PR Z B RDRL AN SR At A R ) AN )
B beoxr H A VA SR AR Kt R, usa A ge 1 S W iE ik
VI FZR, DU H R I vRDRL AN B A fe ) i R
tto

1 #R5RE

1.1 RIEER

H A 93 R 6 At vk} PV Tl B R A A e
BIRAFAEFA@ET W 1), EEHAERE: fE 5
HIFFE CGMCC No.18684. BERIFEEEEECICC1421F1
P FL AT CCTCC No: M20211221, #FE W3 2.
R R A T AR B R R DR 45, 525 TR Bl
AR S50 = R AFER AL, 16 B & A5 B AR SRR
TREIE], IS INE AR E & 10.5%(w/w), K H
KR T REE KB N30%(wiw), 15 R BEAS (4 HL )
HAIRI D)3 PR B, AR P 1E 3 35°C, 1kl R P Sd

W FE Atk A 5 O T A ek 4 A ) Bl A9 VR 1)
A1, WS AIRIG4L: L14L(100% 3 aliA R L2241
(87.5%IE Rt ARl +12.5% KR . L3ZH(75%3E A
TARIH25% K BEARL) . LAZH(50%FE b A RH50% &
B LRI FIL 5 ZH.(100% & BE Fl R} o
1.2 FEEE

FRHE IR 56 T Hh K 7 L S AT B i 7K L A
FUH O R T i o 30 1 HORUAR AR T (1) H A
JHER(0.09+0.01) g3L900E, FEAL /iS4, AF 4134
At EE, A ER0RE, FRE T 151 EHAE 140 cm,
% 100 e (I [EAFEAAFRAEET A, AR FRAE /KRS0 em.
H AR i} 53 28 175 40 $5 PR AR B ) ek, H 43 i
N H A VR R A 1) 5% —8% (HR #5 H A VB i i &
T O AE B Bl A R i, USRI 1h JRNZ 58N
B, B HHME 3 ¥k(8: 00, 12: 00 A1 18: 00), 3 9/
B, P 5E Lh K R vz 52 B FRDRE T H AR

B, ERIRIKFERR, TRIE R R =6.0 mg/L,
pH 7.3£0.6, & %<0.2 mg/L, Wi £5<0.005 mg/L.
R A B G, B 1R RK . R H
AVRUR A KN B A5 DL, R INSEHER 5 2 i 57
PR FEMT 0%, FRE IR I T 56d.
1.3 ARUEEHRERN

WA 0 AR AR AR
W BRI AR . S -R R, fELBE 3%
BEFHR b, 35°CRE 34805 HHE 2T - KA
R, ¥ B4 80°C /KB 10min & fELBE F# B

#=1 EREARES

Tab. 1 Basic feed formula

& =)
W5 el HTREE g
Composition Ratio (%) - Ratio (%)
nutrients
[ 7= £ 6y i
}q:n ;jl% Domestic 40  T4Y)FiDry matter  89.62
YA Q. FHEE HCrud
#F ¥4 Shrimp powder 2.0 pr(ff‘ein rude 38.12
A .
;!;Evaudﬁsmmp shell 30  HMECrude fat 5.12
XS PR Poultry by- P
product meal 2.0 Mz Lysine 1.60
XS M ER R
Chicken hemoglobin 6.0 H %A M Methionine  0.46
powder
IR =28 .
ﬁﬁ%‘ﬁgmamw 20 (AR Tryptophan 0296
fift £ 5 Squid paste 2.0
Z}146Soybean meal  10.0
1€ ¥iPeanut meal 8.0
3FF i Rapeseed
meal 14.0
FF A48 B 1
Cottonseed protein 5.0
concentrate
Hi#Cottonseed meal 7.0
KHERice bran 10.5
/N (1B Flour 17.97
K E il Soybean oil 0.5
KE g Soybean 10
lecithin oil :
WAk Zeolite 20
powder :
BERR — A4 20
Ca(H,POy), ’
KFFEE Y Rhubarb 0.03
extract :
TR EPremix 1.0

*2 SEETERMYIAKRE
Tab. 2 Composition and concentration of compound bacterial
agent

B i Strain ¥ Concentration (CFU/kg)

ik B LEARAT 18 Bacillus subtilis =5.0E+12
BRI 1% RESaccharomyces cerevisiae =1.5E+12
FEP AN B Lactobacillus plantarum =1.0E+12
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JIEFAR L, 35°C 15 3748h 5 it 5 7R B - % H i
1%, TEMRS[E /R ; 772 36 b, 35°C IR K 7248h 5 it
B, TEPAR b BE 7= A= 32 B BBl A N = BR FLAF B,
Z WA= B FLAT A P RE B R F vk, (R R AL
(TP 20) g 3R b, 28—30°C 15 72480 Ja iH4k; 5
% IR EFRGB/T13092-2006, % Wiy 2, 76 & h
G FRFE T, 20°CREFR96h G THET
14 TREBM/NKES RN

K25 s W VR e R TR R L TR
—EEAWREN, EA YGRS &7 A R e,
UGB ER R 45 & JG B 40560, S KO B
465564595 nm, LI E 595 nm &b I i E
EASEPY. R =S 2 e Rk N ik
i R =& CRIEE A RO, RS
AR EE R I BKDTTE, B o (/NI R
ke, TSN IE & 8
1.5 HmRE

TEFRHE S R G, BN TR A BE WL K EL 30 R AT,
1 mL JG B 3 2%, 75 B0 s RIS, 4000 r/min
250 10min JEHEUN2 mL 0, MAER TR & FF
A, B3R G AEA AER AR M )5, iR G
PBST R MY T AR T 5, 7E K BT A5,
Oy B AT IR S i, TON—80 C AR AE, — & I T 1
T8 T 2 AT, TR AU i B T B TR AR I,
TE RN IR R BB SRR AR, R 3ANRE; RS R B AT
BEMLPE 30U, R AL, N2 mL #4725+,
1E-80°C 26 F AT IR AT
1.6 A KIBFRNE

TEFEFRISZE A, 10 5% H AR B IF B 4h 5 2
(IBW)AUK EH & (FBW), JEiH&E HAFE R (SR). 1
HE(WGR)FHEL ZE(FCR).

K E R (WGR, %)=(W W)/ W,y x100

THEL R BU(FCR)=FI/W,.

TG (SR, %)=A R/ R %< 100
X, Wy A H AT VI 4G E W, o8 HASTRER & AR
HE,  NFRFERE F1 KRR H AR IR & R
&, W, ONHARRER S E
1.7 MmMEEIEFRNE

X0 S (A AL bR BB, TR 300 pL B S AR
o1, FMindray 2 & 477 IMAGLUMI 10004 H 3
MIE A A, IR S U B g i
(TP). Hih =BE(TG). HEFE(GLU). & HEFLEN
(AST). B HEZFE(ALT). S JH [ B (TC)M [ &
H(ALB) & & AT € o
1.8 mEMLIEFRNE

% (MDA) & &= 2 M 5t i MDA ) &

g 7 i AR o B f P P MDA RT 5
RE L ZBR(TBA) i &, TR AL =) . ARIEWOE
BRI BN RS &, E MDA
BB A nmol/mL. ALY EALEE(SOD) & &
Z> 8 R ot 4 A SOD I & A Al 1fiL i 71 SODY 77
BN E S BRI RN H SOD I | 223k 21 50% )
Jit st B I SOD & A — A~ SODREE HLA7(U) - #E 4
BT R RS RN BN &, W R AP-
TEMED &4 A A W 1, 5 EhmFEe g s v A4
FENO,, NO, 5 5% 2 J: 7 itk R Al a- 2% Ji 14 A A2
MM ELAEY), 1£530 nmAb B RRAE R B0, F
s X7 7R AU B B - I BR g 77 5530 nm OB (E 2
HAH I
1.9 MAEEEHEN

I ML3Z R A I TEFE i, R33N, 3
ER AR B R AR AR A A, HEZN, A"
Soil(Omega Bio-tek, Norcross, GA, U.S.)iR ] & 2 HX
i N A Y S DNAJE, #il16S
V3—VAXREE 518 HRE X 38, £331420 bp /i A
4 A B n#sk, SR A llumina Novaseq 6000 ~F
&, M F155)2x250 bplfpaired-end £, i Pf#z,
] IS BT A, AT 16S 70 #r, B FEE R L
1 S G vt, ) R A E R AT I e AR 3 RS 2L
Y7 A, X 3RAF B 514297 % 1 17 AR AR B #4705
FEFN#EEE 73 25 ¥ 50 (Operational taxonomic units,
OTU) Xl 47, i QUMEH {1 H Alpha % #1731,
H A f1$5Chaol. Observed speciesflShannon#d
o FEAETTIKF A& 7K 5 AN [R] 18 3 9 A 1 35
SR K 2R EIEAT Git AT o
1.10 HIEAIE

FISPSS 20.0% A #EAT Bl K9 e it o0 Hr . FH B
7 Z 5 HT(One-way ANOVA)FI 46 56 3347 73 Bt
Guit e 2 e, 2 R 2 HP<0.05% 7R .

2 %

2.1 BEHAREIRRS

H1%% 30051, Gl RS, Tk & & i
1.1E+033 %1 1.85E+07 CFU/g; % fakf .
R RIS A W SRR B Rk
S BERTII35/ B]<10 CFU/g, 18503, B ILFT
TR R = R LA B B 3 B 10718 n #10° CFU/g,
1915 B 5

F ATEIR, TIRVR B2 JEpH HH 6 PR 25.81, XU
19303 P 3 A .
22 ABEANTAEEMNKEEHTL

HTE VAT, 5 EERIRDRL A EL, R 2 I Dk
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Tab. 3 Changes of feed microbial content after fermentation

W 52 B Before ?ﬂﬁ After
. . ermentation
Strain fermentation (CFU/g)
(CFU/g) g

M Colonies 1.10E+03 1.85E+07
ZEHIAT B Bacillus <10 1.13E+07
1% B} Yeast <10 4 40E+06
T HMold 3.50E+01 <10
FERRFLAT
Producing acid Lactobacillus 5.25E+03 6.85E+06
ITRSLAT 1.75E+03 3.55E+06

Non-producing acid

®4 RBRANRIFENE L

Tab. 4 Changes of feed apparent characteristics after fermentation

kst KRR K%
Irdex Before fermentation After fermentation
pH 6 5.81
R Flavor \ TR R TP HE R
Bith Color Hi e Rt
& .
2 250 160 .
= N -~
&e’ 200 £ 120 ﬁ
2150 2 —
B 5 80
ERU = =
b 5 40
g 0 =
- <
0 0
KB KB ARREE K
HIFE HIMR HIFRE TR

1R R AR AT & A AN E R AR
Fig. 1 Changes of soluble protein and small peptide contents in
feed after fermentation

R RFRA WLE 7 7(P<0.05)

“*» represents significant difference(P<0.05)

W E S E 1042 21N %223 mg/g(P<0.05); 5
FERBADRLAR b, /NI B 9583 EFHE135 mg/g
(P<0.05).
23 EZEARX HABEE KRR RN
F ST, AN RE0 4 7735 R I 7E80% LA
b, B B2 R (P>0.05); L3IMILAZ K 5 E
1 R 2 T L141(P<0.05); #5604 i iRl 5
By B TL14L (P<0.05),
24 EZEEARY HABENMEE IR
% 6FT7~, LIFIL2AIAST & & 2 3 5 TL3.
LAFILSHIAST S £(P<0.05); %4 SL1M L,
ALT & & B IR (P<0.05), ALBS & & & 1
(P<0.05); L2, L3FIL4AMGLUS BB B E & T

L1(P<0.05); TG. TCKTPE &AM B EAH BF
Z 5 (P>0.05).
2.5 AFEARX B ARBEMTE A IEFRRIS
BB 27, SL1AHEL, L3, L4RILSHISODYE
PE 235 38 N (P<0.05); LS HE S B B T B 2 B35
m L1 HRLAR A & TiEREEZCTLL
(P<0.05); L5 MDA & & & 3 & T H A& 4(P<0.05),
L3F1L4 MDA % & & K T L1(P<0.05).
2.6 AERARIX HABENAEYIFE B a2
EHLL1ANL3ZLI% M 16S rRNA IS RAED), K
WA RAEYEAT 800, MREIT. N, B,
HJESAN K3 7), LIZE ) B AR 73 K1 P &
R £ B 3 T L14L(P<0.05), 1. 4NF1EK
RPN R L3 TLIA, AR A REES
(P>0.05). FHObserved species. ShannonfIChaols
HOR LA 9 2 18] i o R Alpha 22 FE I 4R AR (GR 8),
L3441 Observed species. ShannonflChaol 54114
B2 5 TL141(P<0.05).
RIEOTUs T4y M iy 2 45 (& 3), L141LAN
L34IEH FIOTUAMN U222, LI 452
TL14. PCAHTEIZRII(IE 4), PIALIIHER 2 57
K, HZERTFERHPC2,
2.7 REEARX BARIBEAIE RS R S E R
L1MIL3 [l 38 s B 117K RE VR a5 i an B SA BT
N LIRS B 1T B >1%) AT B ] (Pro-
5 ABEARNT H AN E K RERIRZIN
Tab. 5 Effects of fermented feed on survival rate, final average
weight, weight gain rate and feed conversion ratio of Macrobrachium

nipponense
in ek AR mmx mes
o, o,

Group SR (%) weight (g) WGR (%) FCR
L1 91.11+ 0.575:ct 538.41%:& 2.85:|:a
2.0 0.007 7.997 0.038
L2 88.33+ 0.584$ 548.691:& 2.3Oib
2.887 0.002 1.539 0.024
L3 87.78+ 0.()44:;: 615.32?:& 2.60ib
2.004 0.011 12.37 0.066
L4 81.67+ 0.61%}):& 581.226ab:t 2.21ib
2.887 0.02 22.214 0.133

L5 87.22+ 0.589$ 553.27l)25i 2.19%

3.888 0.008 7.816 0.09

#: L1. 100%5 ARl L2, 87.5%H A E+12.5% K 1
Bl L3, 75%FE A RH25% R BT RL La. S0%ERlREH50% K
Bt} LS. 100% A B RLCT [F); 2 b [F 518 b [F) R /N 5 o
RESRR 5 B R 2 5 R (P>0.05), RIS 5307 %
S EFP<0.05), K

Note: L1. 100% basic feed; L2. 87.5% basic feed +12.5%
fermented feed; L3. 75% basic feed +25% fermented feed; L4.
50% basic feed +50% fermented feed; L5. 100% fermented feed
(same as bellow). The same lowercase letters or no letters in the
same column mean no significant difference (P>0.05), and dif-
ferent lowercase letters mean significant difference (P<0.05). The
same applies bellow
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Tab. 6 Effects of fermented feed on serum biochemical Indices of Macrobrachium nipponense

207} Group AST (U/L) ALT (U/L) ALB (g/L) GLU (nmol/L) TG (nmol/L) TC (nmol/L) TP (g/L)

L1 11.6+0.643" 13.7+0.52° 4.68+0.32" 55.99+1.7° 0.17+0.02 0.24+0.02 28.41+2.35
L2 9.83+0.617° 8.0+2.04% 5.6+0.28" 71.3£0.46" 0.19+0.02 0.3+0.03 28.87+1.13
L3 7.8740.145° 8.37+0.219™ 5.7+0.14" 70.66+2.6" 0.18+0.04 0.27+0.02 25.6+1.34
L4 7.23+0.933" 5.87+1.146° 5.43+0.2° 75.35+4.86" 0.22+0.01 0.3240.04 22.15+1.8
L5 6.15£0.486"  10.3+0.233" 5.57+0.03" 65.37+4.59" 0.2+0.06 0.23+0.03 29.1443.32
105 40 45 ¢
35 a 40 | fI‘_
90 a a PR
~ 230 fes a5t i
375 b E mes | b b
Eol o ¢ 3 25 S 2
S) E 20 8E B c
A 45 = s b HEo 20 |
S < be =5E 15t
] 10 =] I
= 59 10
15 5 c C 53(/) [3) 5
0 0 1. [ o LLL I d
LI L2 L3 L4 L5 LI L2 L3 L4 L5 LI L2 L3 L4 LS

2 REEREDELN H AR B A AL e T IR TR
Fig. 2 Effects of fermented feed on antioxidant capacity of Macrobrachium nipponense
HHHENG PR T RR R E AR (P>0.05), RFE/ING R R 2 5 B3 (P<0.05)
The same lowercase letters or no letters in the figure indicate no significant difference (P>0.05), and different lowercase letters indicate
significant difference (P<0.05)

#z 7 HAROTUMER AR FKFESHIT

Tab. 7 Statistics of OTU species and different classification
levels

TiH Item [] Phylum #§ Class H Order #} Family /& Genus
L1 16.0+£1.1526.33+0.88  54+2.6578.67+4.06 119+4.36
L3 18.67+0.8834.33+£1.2067.67+2.4093.67+3.18 130+8.50

P-value 0.14 0.06 0.019 0.044 0.314

<8 AlphaZHHHIEHGiT%

Tab. 8 Alpha diversity index statistics table 3 USINASIR] A B ) A S LI
i H Item Observed speciesfS# Shannonf&%t Chaoli&%k Fig. 3 Venn diagram of different fermented feed groups
L1 189.67+£9.61 2.2+0.18 203.6+6.16 0.50
L3 234+7.77 2.97+0.04  248.01£10.43 e
P-value 0.023 0.014 0.021 L3
025 |
teobacteria). FNE# [ ](Tenericutes). JEBE R | ](Fir- -
micutes) MU B[] (Bacteroidetes); L3I B '] Z0
NAFI T 1] (Proteobacteria). ZE K 4 ] (Teneri- 3
—He . . Y N e Y . O _025 il
cutes). JEEER [ J(Firmicutes). HZEH [](Actino- S
bacteria) F1fUUFT 1 [ ](Bacteroidetes) » oo |

L 1URTL3 i T8 B J& KT B VE 4/ an 1] SB B
7~: LIFIAR 35 J& N Candidatus Hepatincolalg <, _(;'4 (; 0j4
BA B JE (Aeromonas)~  BIR ZE AT & (Clostridium PCAI: 33.84%
sensu stricto 12) T4 BRF 1 J& (Citrobacter); L3
it J& N Candidatus hepatincola )& Psychro-

monas g o groups

4 ISINAN IR AR bR L AL & PCA S AT
Fig. 4 PCA analysis of intestinal tract in different fermented feed
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KRR Y R

47 %

2.8 REHAR I BABIAEREE RN

FH e 46 56 5 P 20 3t 47 11K F 22 5 1 B 40 4T,
P<0.05M A REMEZ R B 6 R0, L3I
B ['](Cyanobacteria). ERAT 5 [ J(Acidobacteria). %
7 1 | 1(Planctomycetes) F i & B4 | ] (Actinobacteria)
() F 1 B m TLL(P<0.05). fEJ@/KF L, L1588
0 B J B B 35 v TL3(P<0.05), L3 ZE A AT 15 J& F1
Sy B B s 3 R 2 = T L14H(P<0.05) .

= Other

u Dependentiae

u Synergistetes

u Nitrospirae

= Kiritimatiellaeota
Epsilonbacteraeota
Gemmatimonadetes
Rokubacteria

u Verrucomicrobia

u Fusobacteria

u Chlamydiae

m Patescibacteria

u Chloroflexi

u Cyanobacteria
Planctomycetes

m Acidobacteria

= Bacteroidetes

® Actinobacteria
Firmicutes

0 u Tenericutes

L1 L3 ® Proteobacteria

K s

100

A ==

LRI
Relative abundance (%)
I o %
S S S

[3®]
(=]

LRI E i3

Relative abundance (%)

100

3 ifie
31 WMEMAEXEREFRRS R

R W R R — A B 2 o B Bl A P kA
BT R B I RE, 72 R I RE Ao Ko T oy
VAR . IR IE 2 RSN > TR, 81307
T AR o 2 AT R 5 R TR
T e S 7 A 2 R AL, LI B T AT AT B AE

Other
B u Desulfovibrio
u Fusobacterium
= Aurantimicrobium
u Clostridium sensu stricto 2
Acidaminococcus
Streptomyces
Lachnospiraceae NK4A4136 group
u Tabrizicola
u Methylobacterium
u Hafnia-Obesumbacterium
u Mycobacterium
m Lachnoclostridium
m Acinetobacter
m Bacillus
= Psychromonas
= Pseudomonas
Clostridium sensu stricto 12
Citrobacter
0 u Aeromonas
L1 L3 u Candidatus Hepatincola

(o5}
(=]

(=)
(=]

S
(=]

[N
(=]

H AR T &R 28 T (AL TR BB KT

Fig. 5 The analysis of intestinal community composition of Macrobrachium nipponense (A. phylum level; B. genus level)

95% confidence intervals

A L [ B @ L3
, P-value
1
Cyanobacteria | r |-.-| ;o 0.0122
1
1
Acidobacteria F H | 8e—04
1
1
Planctomycetes | F I—.—' ' 0.0158
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FERMENTED FEED ON GROWTH PERFORMANCE, ANTIOXIDANT
CAPACITY AND INTESTINAL MICROORGANISMS OF
MACROBRACHIUM NIPPONENSE

LI Zheng-Zhong', LIU Bo">’, LIU Zhi-Hua®, SUN Cun-Xin’, ZHOU Qun-Lan’, ZHENG Xiao-Chuan’,
SUN Mei' and GAO Liamg4
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Untilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center,

Chinese Academy of Fishery Sciences, Wuxi 214081, China; 3. Wuxi Fisheries College of Nanjing Agricultural University,
Wuxi 214128, China; 4. Jiangsu Suwei Microorganism Research Co., Ltd, Wuxi 214063, China)

Abstract: In order to explore the effects of fermented feed on growth performance, antioxidant capacity and intestinal
microorganisms of Macrobrachium nipponense, five experimental groups were designed as follow: L1 group (100%
basal feed), L2 group (87.5% basal feed +12.5% fermented feed), L3 group (75% basal feed +25% fermented feed), L4
group (50% basal feed +50% fermented feed) and L5 group (100% fermented feed). M. nipponense of (0.09+0.01) g
with similar size was selected for 56d culture experiment. The results showed that the contents of soluble protein and
small peptide in the compound feed were significantly increased after feed fermentation (P<0.05), the number of bene-
ficial bacteria was significantly increased, and the number of mold was inhibited after feed fermentation. The results of
culture experiment showed that the survival rate of all groups was above 80%, and there was no significant difference
(P>0.05). The weight gain rate was increased first and then decreased. The weight gain rate of L3 and L4 group was
significantly higher than that of the control group (P<0.05), and the feed conversion ratio of L3 group was significantly
lower than that of control group (P<0.05). The SOD activity of L3, L4 and L5 groups was significantly higher than that
of L1 group (P<0.05), the MDA content of L2, L3 and L4 groups was significantly lower than that of L1 group
(P<0.05), the superoxide anion clearance rate of L2 and L5 was significantly higher than L1 group (£<0.05), and the
superoxide anion clearance rate of L4 group was significantly lower than that of L1 group (P<0.05). The contents of
serum ALT, AST and ALB were significantly lower than that of control group (P<0.05), and the content of RUEA in
L1 and L2 groups was significantly higher than that of other groups (P<0.05). GLU content in L2, L3 and L4 groups
was significantly higher than that of L1 group (P<0.05). There were no significant differences in the contents of total
triglyceride (TG), total cholesterol (TC) and total protein (TP) among all groups (£>0.05). The intestinal microbial re-
sults showed that the OTU number, Observed species index, Shannon index, and Chaol index of group L3 were higher
than that of group L1(P<0.05). PCA results showed that the community structure between group L1 and L3 was signi-
ficantly different. At the genus level, the abundance of Aeromonas in group L1 was significantly higher than that in
group L3 (P<0.05), and the abundance of Diverbacter and Bacillus in group L3 was significantly higher than that of
group L1 (P<0.05). These results indicated that fermented diet could increase nutrient content, weight gain rate, reduce
feed conversion ratio, improve antioxidant capacity and intestinal microbial community structure, and inhibit pathoge-
nic bacteria in prawns. The suitable addition ratio of fermented feed is about 25%.

Key words: Fermented feed; Growth performance; Antioxidant capacity; Gut microbe; Macrobrachium nipponense
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