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FLEH 3 XT HF (Litopenaeus vannamei) /2 L, 74 ) 22
Zile ST W A= Vi N4 7S 1= R N/ B = I = O - D
(Amaricoccus ) ‘.35 & TG K FRFAAL L 0 A 2
FUHE A 3 RS H 3R 5 0 42 3 858 ( Cyprinus carpio
var. Jinbian) F1E R ( Cyprinus carpio var. Jian) IiE
PRRE 22 PR T A ) e I R AR A

MAEA [ FRFERL T 7K AR Bl AL PR 35 35
3 LA IXUR [R] 4 A7 A S [R] o 40 o 1G D 8% R
(Procambarus clarkia ) 75 th 5 37 5 FUARS H P A 57
SR R R R T IR LA A &
M2 N TR = TR IR A0, O H L6 DR AR
AR 2 BE Rt BAT [R)RE AR 3 i DT ST UE B K
P S YIILPA B 55 o3 K H XU 5 3R A X A
TEARSCHE ™ o S8, K™ S UL v 35 A A Bk i
BE R B ST B AR DL AR BT R Y
J43 L2 20 TR A BTG R O O e S T BB
T A= W PR A At i R Tl Ll R e il PR A
SR S R SO TR T ) BT R X
Fi i AR B 52 RE 3 R AR 5 g XU s G R
B AN AR PR IEE B A AT DL 4
SRR =R o | =R e IR TR
i g A R 20 M PR T BT 2
A VFZ WK SR ARTH 2, a2 BRETT Y A
A

IR, A AN [F) SR G AR % TG R 0 1 T
TESE AL A L FE 27 A5 AT 1 it I 2 3R A
R FE [ % R IR+ 3 M TC A B (Anodonta
woodiana )+ ( Hypophthalmichthys molitrix) ] F
FRAE R B IR TE R 18 R4S, S5 SRR
P B4 i T TR R 45 P A A R 22 5 s [ RE L 919
A 3 W AN [ SR B AR R LN R
FEAE DX T B A G T IS AN FH 55 9 ol A5
2P Y 2 TG I i 1 T RE UL PR KUK LB Bl
WY BE /G S I S IE A E R BT
W, A B 5T LA b 33 GRS R 19 2 T R S BF
FER G, — I T BT H M 38 TR Y 4548 A2 A
P, 5 — 07 THIX G Ao 5 B S T UL P v il
AL i U LR s R AT LB i . IR
Jei o JEL 3 P R 5 B A X IV W g T A A A
55 VP it BT 9 S ], DA B 5 4 9 5 R UL A v )
e JC R o i, DU O 3R I B 0 A 6] 57
A A R AR S A

1 MRS IE

1.1 HRAXE

S X G kg o et S R FH R R AR AR
() 2 TR R R ol Rt 3 55 B s AR B, 43001
SHEEDE 1 FEEDR 2(40 5 R ZQ1.2Q2) , HFRFE LA
5 D0 ot 5 v R ORE FE rE A B R T R R
2700 m?, FRFE B HE R 37 Fe/m?. R HI SR 5 15 0 )
KR VD (465 R NS) FIARIN (455 4 MZ) , 7 B 775
FEAE DL A AL R 2 700 m?, FIHTE 1 m, 4
B 2 m, A FH R R KRS R R A B 22T
), B TR URIRAE % 0 15 BB /m?, SRAFE s 07 5 D
B, ASSCE H WA B B H AR RS = M IR IR
Bl Ak (F MR Fe AR T i 119 4% ) , — H 21K 57
B 44 A5 20 B0 44 75 50 S AR AR R 120
HIR RS A FEAE I . 2Q1 4T M (27.43 +
7.79) g, K (10.09 + 0.78) em; ZQ2 H K i Ky
(28.35 +5.59) g, A K K (10.12 + 0.53) cm; NS 414
Jiihe Ay (18.34 £ 5.27) g, (A K4 (9.1 + 0.68) cm; MZ
ZHIRJF A (23.72 + 3.99)g, KK 4 (9.6 + 0.43)em,
B PR 280 1E AL RS 20 5 R B kU 1
HEUFE T URAEE N, BERLT 5 ) 5T IR 3 15 A
S AMET LA R T HER LR T VIRFE N . B
AN FRFE 155 0 B3 03 B il (0.2 /0y ) F 3 4 ILIA
(15 oMy ) o Wi AL 2V T 3l 0 7% 45 40 43 AT 4G
W, L2 T WILR A SRy B o
1.2 16S rDNA F%|PCR ¥ g 5@ EN F

i 3 FEE DNA $REUR ) & (7 M L3 Rl
FABRA R HEBU 8 22 A ) B DNA (4 41
FEHH SRR, B 3 A Y B ) , 48 NanoDrop
TR A G BT (R B R R BRI ) K
DNA i i 5 ¥ )5 , T A barcode A 51 ¥4~
1 16S tDNA ) V3~V4 A2 X . BEHH 514741
5 341F (CCTACGGGNGGCWGCAG) #l 806R
(GGACTACHVGGGTATCTAAT) , % it &5 — %%
PCR 4" 54 H T} AMPure XP Beads #£17 PCR = #)4ii
1k, alifbJ5 H Qubit 3.0 5 i . RIS A4 — 4"
P 25T S A7l B AMPure XP Beads %55 —
Y=Ykt a4k, H ABI StepOnePlus Real-
Time PCR System (Life Technologies , 3¢ & ) #17 %&
i, HR 4 Novaseq 6000 11 PE250 123X pooling [ #]L
Y. 16S rDNA &y 38 525 37 T AR i ) JH Sk 5
A= B AR A BR A 7 58
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1.3 AFSERERUEAHETERSENE

JUL PR U0 25 24 B 2 I 2 % GB 5009.124—
2016 & b % 4 B R bR fE & 5 b 2 5 R ) D)
FEVI T R A FRFEA T B I AR AL 2
FER N 5E N 75 (4 HFRFH S, A 3N AEY)
SR RAZR Asp. 73 A TR Thr, £ & TR
Ser . A &R Glu  fifi Z & Pro . H & & Gly . IN AR
Ala # & R Val \ 5 & R Met , 5755 & R Tle , 52 &
P& Leu . /i 2 2 Tyr . A N 2 2 Phe . ffi 24 R Lys .
2 & TR His K5 & R Arg ., 0 % R Trp . Bt & R
Cys_Cys % 18 F o R FH A - WO 15 20
& % (GB 5009.90—2016) . fi (GB 5009.13—
2017) 5% (GB 5009.14—2017) % (GB 5009.242—
2017) 4 R W T 2 H AL W R 58 6t
T 1k 0 22 T (GB 5009.93—2017) e K & . Al
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PRI B A R DL R i e R A i (R e
12 R HARER A th ) AR 48 £ Tl 5 B
A PR A 5E
1.4 HFEREREITHH

F2 #l5 OTUs (Operational Taxonomic Units) 3£
VAR 7/ S I - o (F I 1 3 = X T !
Z FE % (QIIME %X 4, University of Colorado at
Boulder, USA) fil B £ #f 1 (R Vegan package,
https : //github. com/vegandevs/vegan ) , 15 2| F£ A )
Fift = 6 BE RN ST REAR R, DL R R REAR e 2
] [ OTUs 15 & , I 7€ GraphPad Prism v9.0.2
(GraphPad Software Inc., San Diego, CA, USA)H
22 5340, R OTUs B i 47 £ P51 [b
X, E— 20 A5 B A FIRE A 2 [ f) FE 7 254 22
S, JF 22 W PCoA B 4k 18 . fff ] IBM SPSS
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Statistics 26.0 (International Business Machines
Corporation, USA) X o ZFEPE 1 150 45 R dE 1 73E
SRS, 2R = - BURRJE UK 30 07 125 0 T 22 S
3 5 (] IBM SPSS Statistics 26.0 X 7 i B #f
AR 2 L LR % i DA KU e R & e ik
ST REAS (KB o0 B 22 5 W I . IR 2 2R
FHPF- 2 {H 45 1 2 (Mean + SD) IR, P < 0.05 %
INEESE L .

2 44

2.1 FEEEFHESR

HFHEEZ 806 55 53 P R 3R B A R 2 I
TR IR BB R o ZHENE AR LR 10 A2
U4 7 18 TR goods_coverage $5 41 & & T Fh 2
2} (P<0.05) , 1l Shannon #§ %% . Simpson $5 %4 . Chao
FEEL  Ace 5L Pielou 15 KUH Pd 45 075 24 T 1B 3%
PEZE 5 (P>0.05) . S5 REEWIAE M IR B S G
TH U A fg T TR 7 R T R R AR AR

®1 MEBEAMFERAT
FRBIFHEE R o SHME

Tab.1 The alpha diversity of the intestinal microbiota

of M. rosenbergii from two cultivation modes

SR B Index name 45| Croup —

P 7C FEH DT
Shannon 3.81+1.12 337+ 1.35
Simpson 0.82 +0.08 0.71 £ 0.196
Chao 982.24 +313.69  916.74 +394.77
Aace 1034.23 +£323.80 941.13 +384.29
Goods_coverage 0.997 + 0.001 0.998 + 0.000 5"
Pielou 0.39 +0.09 0.35+0.12
Pd 138.95 + 33.59 120.06 + 40.16

R ZE S B (P<0.05).,

Notes: * represents significant differences (P<0.05).

B Z AN/ HT Il PCoA 43 A 45 AN 2 i s
PP =X 2 EC VR IR A B 38 1R R =2 [B) A7 A /N
FENCAE 1M DT 409 i e R B s e e L7,
ZC A B TR 2 & AR A AT 7, X 3R
A R R B A5 5 2 EG T A i 3 T ) 4 i 2
P EAT 22 Sk
2.2 FEREEHEHILR

XN [) S 5 A5 X 2 VR I i 1 T T A
A e A0 N R Ak L SR AS i 1 R R R 1 962
A OTUs(ANEL 3) , 4 L i Hr 25 SR £ W], DT H X
FCYA YR T8 TR OTUs B0 R 1 47280, ZC 4

890 Fifr , JH: v 19 o 2 A A X L[] ) A o o R R )
OTUs %= M 400 Fh . DT BT & A W4 55 18
BEOTUs w35 & T ZC 41(P<0.05) .

02 A I
o A A
.0 A A &
0 AS ¢ : o °
> [ ]
S .
g -0.2
T
O
& 04
[ )
-0.6F . . i
o ZC(FhFEAIf)
A DT(F H FRHI)

-0.4 -0.2 0 0.2 0.4
PCo01(30.86%)
2 AFFREER TS K7 E E A
OTU 7k £ PCoA 43 #7 (n=12)
Fig.2 Horizontal PCoA analysis of OTUs in the
intestinal microbiota of M. rosenbergii under two
aquaculture modes

1072 400 490
DT ZC
B3 wWMFEEER TS KANRGEEE
OTUARFEE

Fig.3 Venn diagram depicting the composition of
OTUs in the intestinal microbiota of M. rosenbergii
under two aquaculture modes

NGRS RN 7R N W N B i
D 18 AR 1T, HORH X 2 B HE A4 Hi 9 TR T HL R
SR AR . E T ai R R, 20 A
DT 2H 9 53 GE AR 2 27 QR W g 1 vp 3 [ 1 4
PG XS FBE>5%) J& R BET ] (Firmicutes ) |
Z I Il (Proteobacteria) Fll %KX EE ']
(Tenericutes) , I oM, ZC 240 B P3G 1138 A W 4
I 1] (Cyanobacteria) FI AT 5 ] ( Bacteroidetes ) .
Horb 2C 272 T W T TAR X F 2 (46.16% ) B i T
DT 41 (28.46%) , A JC R F 22 57 5 T 2.C 41 BE R

http://www.shhydxxb.com



1136 N i3

PN

33 %

I1(23.37%) FIEREE 7] (7.18%) ¥ . 35 K T DT
1 (46.33% F117.34%, P<0.05)

17 6 TR R 1) Ja 2 53 2 4 R P R R A X
% TG VA T i 3 B RE b A 2 113 R R H
m i A R RE TS R HE 44 R B R A TR S B
N, PR A D0 4 v s R 2 BE>5% )
¥ ok F Bk W )8 (Lactococeus) . W T T @
( Enterobacter ) fl Candidatus Hepatoplasma . Wi+
P B R Jm T LB A R R T, DT 41 A9 7L Bk i

100 1 e e
90 +

so [N
70 |
60 |
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30 |
20 |
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LRI
Relative abundance/%

7C DT
44 Group

J& A (42.72% ) .3 5 T Z2C 4 (18.96% ) (P<
0.05) , T i #T i J& F B (9.13% ) Fl Candidatus
Hepatoplasma = J& (14.70% ) 5. 1 ZC 41 (16.87%
6.34%) LA 22 5% (A2 7 A B 2 (P<0.05) .
G A, 6 7 4 20 PN R T T AT SRR A ¢ A 5 A
Br & B, ZC 21 R DT 20 FLER 0 i = i 1 1 35 v
T W ¥ W J& Ml Candidatus Hepatoplasma ( P<
0.05) , ik B 1 2L 3Kk 1R Jm 2 w0 A =X Y 32 B A
HE .
M "I Proteobacteria
0 JEEER ] Firmicutes
BRER ] Tenericutes
B 54 Cyanobacteria
UFTTE ] Bacteroidetes
Bl 75 ] Planctomycetes
Wl JitZk 1] Actinobacteria
B 21 [7] Fusobacteria

I HOI AN Patescibacteria
W JEi# ] Verrucomicrobia

B4 WHFEEX TS KBIRFEE 1K E ST
Fig.4 Horizontal structural characteristics of the intestinal microbiota at the phylum level in M. rosenbergii under
two aquaculture modes

100

A=
Relative abundance/%

zC DT
44 Group
Es5 WMFREEX TS KBIREERHEKTEEWEHTE
Fig. 5 Horizontal structural characteristics of the intestinal microbiota at the genus level in M. rosenbergii under two
aquaculture modes

2.3 MEEFIIES T

18 1 Tax4Fun £1 X} 16S 51 §9 SILV A 1 Bk
17T KEGG ZHRE TR , AHXF = B HE A4 1+ 1y P gk
B 6 fron . vTLAE B, ANE R AP R IR FE A
R W FRAE AR, B T VH I i 18 TR R Y ) g 2
TR PR L, AR A WA S
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W FBREJE Lactococcus
AT S Enterobacter
Candidatus_Hepatoplasma
Rl BRT & Paracoccus
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5, MR s 555 B § 5B 28R
THEZENIIGE. 2Z00PrRU, MR
AR DI BEAR X 2 J8E T 5 1k 22 S, X SR W 0 [V AR
i 3B B DN RERRE , A2 2 B SR AR A R I
(HICTA e R A e D E R B A7



51 XA, 45 AP SR AT % FQTH R 18 GRS H B SR B UL P XU e 4 1137

1.0

0.8

0.6

0.4 r

RIS
Relative abundance/%

N
o

02 r

34l Group

mm A Other
kL& Bt Carbohydrate metabolism
m J % iz Membrane transport
m AR Amino acid metabolism
{5 5% 3 Signal transduction
G RGEAE R 91T Metabolism of cofactors and vitamins
eI Energy metabolism
AR Nucleotide metabolism
mm % Translation
B il FEE Replication and repair
2591 ¢ Lipid metabolism

Be6 WMFEEAEN TS KIZIN7IER 2 KEGG Ihge

Fig. 6 KEGG functional prediction of the intestinal microbiota in M. rosenbergii under two aquaculture modes

2.4 HHFEEsERSESIT

LR KN 25 AN 2 B s, b 37 A A =X
TN [CTR AR LA ARSI Y 18 i s AL TR
P BRI 1470, AERV R IRFARIUT Ui
IR MR 17.91 ¢/100 g, Hoh A& 12 (2.91 ¢f
100 g) &% f fe i, HOROJ& R A 2412 (1.93 ¢/100 g)
FIVRS 2R (1.82 /100 g) , 43 1) o i 15 24 H R 6 o
) 16.26% . 10.76% F1 10.16%, 5= & R (1.44 of
100 ¢) AT A= 1Y o5 L, 9 8.03% ., 5 AP R SR 5
BEARARL, e FH S A A o 2 it A v 1Y) 3 b 24 0
1%, o 4 2 (3.08 /100 g) . K& & TR (2.03 g/
100 g) FAE & 1R (1.95 /100 g) , 7351 o5 I 55 4d K
iR B Y 16.30% .10.75% F110.34% ., Hi K54
1% T it 2% 0 A R T 5 A A 2R At 3 TR
FRA R (P<0.01) , BR UL Z AN, 7 H 75 % (IR
R AL i) 22 SR A H 2R 1Y) % R R
TR e FR A (P<0.05) o 1 A S BE R 3 25 &%
HGR2)KEF R LR S it (TSAA) <fif IR 24
FEMR i (TUAA) <77 IR 2 LR S5t (TBAA) ,
FhFRFHAL T 1Y 3 Fh & R S i R 25 S (H e ik
HPE HopampadE Bk A SR, W2 W (P<
0.05) Fl {6 Z 2 (P<0.01) 75 1 35 3 B0 A HH 5% 5
SN Y T e
2.5 ARETESSE

PR B AR 2 TR R AL b e
JUE (B R VBRI B LR 3. R IRAE
BATSREmNMEITR ZEFHILR (178 «
1.7) mg/kg, SR8 5 MEUCE 4 (8.57 + 1.59) mg/kg . Bk
(6.15 = 1.75) mg/kg 5 (1.46 + 0.62) mg/kg LA B Hiff
JEZ (0.22 + 0.02) mg/kg, # 1 FRFEA R f T &
Bl KRB N JE 2k (18.15 + 16.64) mg/kg | &
(15.28 + 0.8) mg/kg. 4 (5.72 + 1.59) mg/ke . i

(1.63 + 1.09) mg/kg A JG 2 (0.15 + 0.06) mg/kg.
Frb B RN T 2R AE A R A LA T R R
%, BORTRSEC ) e T T i v 25 5 i HHAth
T TC R SN A L. DT 42 R AR ALA
Bt E SR E S T ZC4H (P<0.05) 3R c =
METR & it B F LT ZC 4 (P<0.05) .

FEF AN 5 T 2 FTR SR AL S s o
20 (R A B AR A DR 40 MZ AL EkOT
3 (32.55 + 1.06) mg/kg 7 #f i, H B3 & T H
flL2H o TR T R B A A O 2Q2 41(9.94 +
0.08)mg/kg , i & THAML . ZQ2 AW FETER
[ (19.25£0.07) mg/kg | & & W 35 = T HABAH . 5
JCE GNP MZ 41 [ (2.58+0.11) mg/ke [ i , o
W ZQ2 4 [ (2.00+£0.02mg/kg ], ZQ2 FII NS £H Il {5,
FARTEANT. 4RI ICE & A R
2R

3 ihe

3.1 MEEHEHT

Y 38 T A Sy — ik T 3l 252 Bl 2
FERY A RV 01 32 008 SR A ) 18 f B
DA K A 5 1815 24958 3 -+ o3 O 4R AR T e
A B DI RE AT A A s (1 6) , R 751
BTN A9 2 I T W i 38 R 2 B X 2 v T B
PR EIRE b, 3x F W 2 [T A 9 fi7 308 AR e AR
Z 5% 30, X 5 H AR5 X IR (Marsupenaeus
Jjaponicus ) {4 H) g TN 45 S ARAL S 11 5 e fiz 1
AR Y PR R AR 22, Hh I B AR A D 0 7K AR AR )
o 18 TR R 2B A S e 22—, A A, G0 4 MR
(Penaeus monodon ) 75 15 £ 15 57 1t 77 5 452 2RI
b e 07 1t SR FE AR 2 b B W WA g 3 AT
7L Bl (Lactobacillaceae) F1 41 #T B
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(Rubrobacteraceae ) [ FH % 3= B 52 26 % O 5 H. 5
Fe TARER 3t BEOR A IR AR R T 1 T
BEOLIABE R Y AR R SR BRI
% VR R I i T8 B AFE 1 OTUss B30 K T b 5 35 5
R, 5 R FH A I A A T Y A i RS
o200, SR IFE H FRFE AT, 2 IR T MR 18 T
ZFEPE R BT, BRI — S5 R AR SO
D5 T HEAT AR . E S, DR W 2H R R Y
JE, AR FH S R I o e B AT A 4R ]
B ABFRATAH7ERE H IR AT, KRS 2|

20 QT = s 6 A S i G e S PO e
F i 7 ) B BT 25 ) B U AR AT AT RE I 2
FRTR AR B P e B WA IR 22— , S0 gy T8 B 22
P s WIRBTRZ M0 ) Ff1 BE R, e DK BREH  JIRJZ K
A2 5 9 BH ' B SF 56 38 B 17, ml el (o B 22 A 3k
AW BT, DRI AR SR A A ) 4 M T R S
AR BRI S e A R A A R B 3R
& IR, A2 6 B0 Jn T8 R T RE A R S AP A
I WSO G BE 1, DT R o A ft B R A 1
B E B

x2 MEFHAMFEEATIRANINATFEEERNSE

Tab.2 Contents of free amino acids in M. rosenbergii muscle under grass pond and rice fields

P ZC fEH DT
‘ R (ED PR TE M AU ST
S 20 Threshold/ R , {E(TAV) . a8 {E(TAV) .
Classification Name (mg/100 e & Lontent Taste H Content/ Taste S
(g/100 g) " Percentage/% - Percentage/%
mL) ° active (g/100 g) active
value value
fif IR A R RAZR Asp 100 1.93 £0.12 19.28 10.76 2.03 +0.07 20.30 10.75
Umami amino PR
acid % Glu 30 291+0.12  97.08 16.26 3.08 + 0.08 102.58 16.30
JREATR Thr 260 0.71 + 0.04 2.74 3.98 0.75 £ 0.01 2.87 3.95
gﬁ W“?‘i\ W 2253 Ser 150 0.70 + 0.04 4.63 3.88 0.76 + 0.01" 5.07 4.03
weells
amino acid HE&R Gl 130 0.96 + 0.03 7.38 5.36 1.04 + 0.05 7.96 5.48
AR Ala 60 1.09 +0.02 18.10 6.09 1.10 + 0.04 18.38 5.84
45 R Val 40 0.82+0.05  20.56 4.59 0.86 + 0.02 21.44 4.54
HRE R e 90 0.87 + 0.04 9.64 4.84 0.89 + 0.04 9.86 4.70
ZLEA Leu 190 1.44 +0.07 7.56 8.03 1.50 + 0.04 7.87 7.92
o Ok A FEN R Phe 90 0.74 = 0.04 8.25 4.15 0.78 = 0.02 8.67 4.13
Bitter amino
acid H L2 Met 30 043+0.03  14.52 2.39 0.46 = 0.01 15.42 245
20 &R His 20 0.45+0.02 2225 2.48 0.47 +0.01 23.38 248
Tk TR Tyr — 0.62 + 0.05 — 3.45 0.69 + 0.02 — 3.63
W R Arg 50 1.82+0.05  36.40 10.16 1.95+0.02”  39.05 10.34
Jifi &R Pro — 0.66 + 0.04 — 3.69 0.73+0.01° — 3.86
5 i
S S 12 R Lys — 1.78+0.1 — 9.94 1.82+0.09 — 9.63
Other amino ., ”
acid AL Trp - 0.16+0.02 — 0.89 0.21x0.01 — L11
4% Cys — 0.44+0.04 — 2.46 0.47+0.01 — 2.49
fif IR S L A A
TUAA 4.84+0.24 27.02 5.11+0.15 27.05
AR LR
TSAA 3.46 +0.11 19.30 3.64 +0.11 19.29
Pa . ek ,AQE‘E
A Total AR RIS 7.18 + 0.35 40.11 759+ 0.15 40.19
TBAA
AR TOAA 3.04+0.16 13.57 3.23 +0.06 13.47
U7 B B LR
”ﬁ%%ﬁ%‘“ o 17.91 + 0.81 100.00 18.90 + 0.48 100.00

T RS B3 (P<0.05) R 22 530 .35 (P<0.01)
Notes: * means the difference is significant (P<0.05) and ** means the difference is highly significant (P<0.01).
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F3 ME.EHABHFEEX TS KELR
AR RETESE
Tab.3 Content of trace elements in muscle of M.
rosenbergii under two cultivation modes of grass pond
and rice field

42 Name 245 Grmjp

FhiE 2C/(mg/kg) FE M1 DT/(mg/kg)
Bk Fe 615+ 1.75 18.15 + 16.64"
#il Cu 8.57 = 1.59" 572 +1.59
4% Zn 17.80 + 1.70° 15.28 +0.80
i Mn 1.46 + 0.62 1.63 + 1.09
il Se 0.22 +0.02 0.15 + 0.06

A SFTE GBI EESD, R 2R 1 (P<0.05)
Notes: Values are Means+SD of the content of the five elements. *
represents significant differences (P<0.05).

®4 ARMATFRBTIAFHETESE

Tab.4 Contents of trace elements in muscle of M.
rosenbergii in different places mg/kg
2l 5] Group
BEIR1(ZQ1) HEPR2(2Q2) MTP(NS)  HgJH (MZ)

4 K Name

B Fe 4.65£0.21°  7.65+0.35" 3.75+0.07" 32.55+1.06"
i Cu 7.21£0.29"  9.94+0.08" 4.35+0.16° 7.10+0.01"
BEZn 16.35£0.49"  19.25+0.07° 15.940.57" 14.65+0.21°
% Mn 0.92+0.03"  2.00£0.02* 0.69+0.03" 2.58+0.11°
i Se 0.21+0.01  0.24+0.01 0.21+0.00  0.10+0.00
TEAE N S MOCE SR ESD. [F— SR F 5B FoR 25 57
Gt L (P<0.05)

Notes: Values are Means+SD of the content of the five elements.
Different letters in the same column indicate statistically significant

differences (P<0.05).

X T A% 5 55 e A ORI ST R o 5% 9% B 1 IS 4
R IT i ( Takifugu obscurus )1 7 , FEIABEN AN L
S gy 1 TR T DL ST T AL 3 e R R B, i
SIRCMA W AR R Y FEARRE G JERE T
T ARG TR TV RORE B 1) Sk A 5 B AR X A 1Y
PESATETT, AP R IR AT I A WA B T ] AL
FRGETT AR AE 3R AT RSB 1T 4 5 L v, Fi
FRAEAR A I JEBE TR ] RBE G ] S B R T
ol B % B A5 20 (P<0.05) , 1T AR T B 171 O b 3 22
5o XTEE D 4 (Danio rerio) BUWESE 2 & B, [ BE
P DA v e A Il 3 b B R R A A
2 1 T e A W AL, 3 T R o R RE T ] e A A2
B 0 fizp T N E SRR o R SR BT AR
ANy T, SRR G ] S AT T B A A B
BRI SE AR . TE LN X R B B S AT R T
e FeBORERER ] - AT BT ) 2 s e F 00 g 1E

Ji 105 A 353 0 e 2 WA, v X AR UL PR R D R
W ARSI JEERE TR ] AR R RGN
% TG A g bR G = B A (11 4) iy HLAFT
PRI D AP R S TG, HE P e B g I e
FRAH 5 2 L Ah B R A AT B 2 VR I B A T
SR 11 5 R S RE T o DRI I A TSR A R A AR
2 A S A= 0 R0 A 1 A DRE, AT
TSR F B, IR IR AR A K . B4, fE IR RE
T B ACE- 254 2 B b R 30 (L S) |, A SR 5
L AR 0 2L BR T i i AR G 3 B I 2 o TR
FRIEAE A (P<0.05) o MO R I, ZLER A R
() FLIR FLER TR AT LA 1 A0 S4B AR o
TE TR AR T 32 B, HOG R T LA 1R TR 1 B
BA NG VR, ixX R W AS 5558 19 2 TG
R AT RE XS F HA B S I HEPT ) o 7E PR 3R
BT UL ST T T A TR TR T T A W a4 T ol
T PE DI RE M it R P I i A A A0 AL IE XS
IR SR R, AR TR R T & A IR B ZLAT T
PHFES A BORTE , H T B 0 252 = FR AR 4
g KU, 1 ] Bsf 3 o = B2 9 AR T2 B T DRI g
ISR IR R ) TR ) . FEARME ST, B SR
FAREAT B IRTB AR E T AR TE T T & T
et HH SR A A 2 CEA 838, i R B A R A8 0T 3R 5
() 2 TG T I 2R 1Y XU W v T R T SR A B X
PRI, X6 335 2 TRV AR T 5, 5 73 A A5 X 75
PR HE S, 8 a2 TR A s AR Y T
TR R B DR S R0 AR 9 S5 7, DT F3 Bl
W H R A B TR AR AR 45 R O S T R A
R (H A 25 5 300 i A A KO R 4 2 A
2 BN KA TGP A P (R 5% ), 3K T N 25 38
ARG
3.2 HARBRIEIRS T

Ui 25 I v 1 5 R B IR R 5 T K 7 i
L PR RUBR 1) B B8 B, AN ] 28 A 22 25 52 X6F 7™ i
F1JR% 1 T Bk K /N 8 8 U T Pk (Taste activity
value, TAV) K FK/R . 2 TAV KT 1, W56 B
JIT XsF I 2 1R ook G i B R R R
M 200 ACHIF 5 2 BN TR SR A H SR A AT 20 2 A
FFRFH A ST SR GE 0 B AR L LA 14 Fb
BRI A TAV R T 1, X 14 Fh a5
MR %E 27 TGV R B LA KR 40 35 5Tk . A
FETR I LSO, X2 I TH B 1A Jo fif R R
TR K ISR A R R A 2 B8 TN 22 (TAV>
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10) , HUO= H 2R | 22 2 02 175 24 1R (10>TAV>
1), X 5 21 2 UR (Cherax quadricarinatus ) 271
H 7R TR AR S A R A DG R 45 5 — 3. iR
FE 5 A R JUL PR P G I HS A 14 o G S R 75 o
BIR TR SR A o, o 22 e A =R
I I 2 TR SR AR N AR (P<0.05) L iX R
R T 77 5 A 20T G 2 EC TR IR L P XU By fa
B BRSO (E o BR TR EIBR A LR AN, Y
R S 1R A A AR R PP R L A R RS
T2 B TAV A8 & (TAV>10) , %% GV ER A LA
RUBR A ik . SR, L XU %
BV ¥ TR B b i XU ) 5 & A g o AR A
N 55 SR RN, W R AE VR 4 R
iy 0 Mg — R L2 IR
M), JEERE TR 1T A Sk g 7 10 R B A A7 A R Y B
7000 AR 2 A W A D9 B I A7 DA T 2 22 i I
DR, 2 B TR A8 H R A =0 19 2 IR I
JUL PR IR fif 56 5 38 s L b o SR B AR X
3.3 APRETEESE

ANIERS IR/ NN & wive & e N N e
WG AETE S 5 YR AR IE & A i s R4 T
HEVE Y L, B H AN IE MR TR A
FIF AR, kS5 iMmarE A MLLLE A
SEHLAR N Z R0 G B, X 2R N2 IE 18
R R s R O (1R W= R S i R R NS
Y2 RE 1 AR DE BT A AR TR M I VR 2 U
12 F B B I 2R 1A B R, B OB RS R B R R
JiE RIS R B IE AR R H TR R BT
KA BN 2~3 mg F110~15 mg ™ oAk, 8
SR 22 E 40 A5 530 B v T A G P 2L B A
1Mk = BE e R 25O WU IE T R AE E b
A—SE AL E R U, FECO A LUE ST
REAYACAE 7 ARBIFSE KB, R 50 T 0 QYR
HRALPA R BT 2 R TR 3R BE (P<
0.05) , M8k 70 22 W) fob &A% T L AE A T SR8 T iy 2
L (P<0.05) . B2 &R 5F A LA H & i e
FKV 5 R b s 06 R L 2 FRAE A T O R
(IR A) . WA H X R AR A B T AR L
PR TPk T 2R 2 R T A M X ORI R Y ML X, 3 AT
FIE A2 8] Ay ) L DX SR A ST AR A ey (81 1), 3¢
B s BRI R A PR b 1 B A M ) ]
LRI EYRERTEY(P<0.05) , 8 nE &
WP EE P 2> 2 1K 1> VDS M | 33X BR3P Hh
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Comparison of intestinal flora structure, nutritional components and
muscle flavor of Macrobrachium rosenbergii under two culture modes

LIU Mingwei ">, WEI Jie’, HONG Kunhao®’, WANG Yakun®, LIU Fubai*, ZHU Xinping*, YU Lingyun®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Tropical
& Fishery Resource Application & Cultivation of Ministry of Agriculture and Rural Affaris, Pearl River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong,China)

Abstract: Intestinal microbiota plays a crucial role in the nutritional metabolism and immune functions of
animals. In order to investigate the impact of two cultivation modes, namely grass-based shrimp farming and
paddy field shrimp farming, on the intestinal microbiota and muscle flavor of Macrobrachium rosenbergii, this
experiment focused on specimens raised in different cultivation areas with the same breeding cycle. The
specimens were categorized into a grass-based cultivation group (Grass Group) and a paddy field cultivation
group (Paddy Group). The study conducted analyses on the structure of intestinal microbiota, muscle amino
acids, and trace elements in the muscle content. Firstly, at the phylum level classification of shrimp
intestinal microbiota, Firmicutes, Proteobacteria, and Tenericutes were identified as dominant phyla under
both cultivation modes (with a relative abundance > 5%). Additionally, Cyanobacteria and Bacteroidetes
were identified as specific dominant phyla in the Grass Group. At the genus level classification,
Lactococcus, Enterobacter, and Candidatus_Hepatoplasma were identified as dominant genera in both
groups. Secondly, in terms of microbiota diversity analysis, the number of operational taxonomic units
(OTUs) in the Paddy Group was significantly higher than that in the Grass Group, indicating a higher species
diversity of intestinal microbiota in Macrobrachium rosenbergii under paddy field cultivation. The functional
prediction of the intestinal microbiota revealed that the functions in both cultivation modes were mainly
concentrated in metabolic regulation pathways. Finally, in the analysis of nutritional components and the
evaluation of muscle flavor, it was proved that there was no significant difference in the total contents of
umami amino acids and sweet amino acids between them. However, the Paddy Group exhibited significantly
higher levels of serine, glycine, and arginine in the muscle compared to the Grass Group. The iron content in
the muscle of Macrobrachium rosenbergii under paddy field cultivation was significantly higher, while copper
and zinc content were significantly lower compared to the Grass Group. There were no significant differences
in the content of other mineral elements. In conclusion, Macrobrachium rosenbergii under paddy field
cultivation exhibited superior muscle flavor and a more diverse intestinal microbiota. The results of this study
can provide technical references and guidance for different health cultivation modes of Macrobrachium
rosenbergii.

Key words: Macrobrachium rosenbergii; breeding mode ; intestinal flora; free amino acids; microelement
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