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Tab.1 Experiment fodder and biological characteristics of E. sinensis n=4

A PR R 25 B/ (mg/kg) g FeK/mm 745 /mm
group concentration of astaxanthin in the dietary weight length wide

1# 0.00 117.27+9.46 55.72+0.83 58.46+1.26

2# 26.60 126.89+6.86 58.89+1.01 65.24+1.29

3# 41.62 132.42+1.17 59.18+0.50 65.86+0.61

4# 81.37 129.67+3.26 58.40+0.13 65.64+0.86

S# 75.35 134.45+2.53 60.19+0.25 65.92+0.44

*2 BRERRAR

Tab.2 Media used in this paper and their functions

IRkt &
mediam usage
e AME S BOTH L
nutrient agar(NA)
ek R IR A

thiosulfate citrate bile salts sucrose
agar culture medium(TCBS)

RSHUR AR AR TR S T
Rimler-Shotts agar(RS)

7 R T8 Fo WL PR R 5 1
MacConkey Agar(MAC)

WITH—E PRI FEIHIK RV IR A4 b i A
salmonella-shigella agar (SS) W B R 51

M DA ERE SR B AL SR 2 S AR R AR AT BR A )
Note:All media were purchased from Beijing Land Bridge Technology
CO.LTD

F718~24 h, BEFETH I5 BUAE30~3004 50T 4k
OIS o TR B I O R W B oY
IFAH [ 18 TR AR B 7 A A B 10% LA b Y T
VER LB, PRBUAS 3G 77 36 A9 34 B vk b A5
“iRE TR,

1.3 HEHBS B, 16S rRNAFFIEEM
ARG A EWME

F B W) TR 7% 08 25 1 BT 95 7R 5 R B IR B
FRIE FEATai R SR, BULS mLE R L ) AT
W ARA R AR #EATI Y, SR 16S rRNAE
M5 % . (27F: 5'-AGAGTTTGGATCMTGGC
TCAG-3'; 1492R: 5'- CGGTTACCTTGTT
ACGACTT-3"), PCRIZ N A ZF : 2xTaq Master Mix
(Vazyme) 20 pL, 10 pmol /L5[4#1450.8 uL, itk
1.5uL, ddH,O%M7EZ40 pL, PCRY HFEF K94 °C
M3 min, RIGHEAISMIEIR: 94 °CAE30 s,
56 °CiE k30, 72 °CIEfI1 min, #7572 °CIEfif
10 min, ¥ 45 5 FNCBILE 47 BLASTEH X, i
FERMRIIAZE . HARI T 45 R AENCBIH Y BLAST
P AT RVEPERE K, 5 GenBank 7 £ 1 1Y JE A
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R Beit AT e, A Sequink 74 4 5 )7 91 A& &
NCBIFKHUF 315 (accession number), i i Mega
SN RGE K EW .

1.4 fziE. SRERANFRIE KR AT IS SR AN 25 4
BRI 4H A TE SR 7K F LV EEER

Bl il SRR K A rpon] B R A4 0 34 A0
PR A K P AT MM LA, DL R A
(RS N i el (S & o N 1 A e DR e
2 5%

1.5 BUEESH

E 5 25 SPSS 19.05% {444 7 B 28 5 25 (One-Way
ANOVAY KT, 455 A (mean+SE)& /R, & FETE
WE2S, HDuncan[GiLiH T2 E ILE, XP<0.05
A2 S B2, % GraphPad Prism SE: 14 .

2 4R

2.1 RIRAREMEFE RS ENEMX hERE
BpariErmm R ENTm

TENARTFRIE I, DS 1# 21 250 S# R [A] R
T2 i AL B8 A i e A I i 3 PN T
R 2 40 S 800 9 M 4.06x107, 1.06x10°%,
2.01x107, 4.35x107F13.42x107 cfu/g, #5244 a] 1%
I 40 B £ I e T LA 45 4 (P<0.05) (Kl 1-a) 5
TEMACH; FR 5L I, FRAS W %38 B B 50 S
1#4H EESHH 45 N 1.84x10°, 3.70x10°%,
2.15x107, 3.10x10°F19.06x10° cfu/g, & 1420 7 1%
RN R T H A4, H 580 R AR
SHAAEAE 35 9% 5 (P<0.05)(&11-b); 7ETCBSH; %
B b, RAS I B NS #4250 SHAL o oA
7.75%10°, 1.07x10°, 1.42x10°, 1.46x10°F0
1.67x10° cfu/g, 5 1#41 W] 15 77 40 0 B0 = T HoAth
44, H 5808 B AR 0 50 SHALAF A 1B 3 22 = (P<
0.05)(F1-c); FTERSIFFEM I, SHMIARATER LK,
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alk bR IR 7 7 i 3 (P<0.05), abF /R % 7 A EE(P>0.05), T

Fig.1 The number of culturable bacteria in different media from the intestine

a or b means significant difference (P<0.05), ab means no significant difference (P>0.05), the same below

22 BWRARMESRZSSRIAR XS ey
BRERER A A E A E MM
TENAREFRIE b, M I#EH 5 Sl A A R &
Tt DR 45 R 1 M e v e S R T RT3 R A
B REU ) 3.32x107, 1.59%107, 3.17x10°,
2.79x10°F12.98x10° cfu/g, 2 S#LH AT 55 77 40 B 50
TR A, B S T 2441 (P<0.05),
X3 5 H AW 24 [A) TG i 3% M 22 57 (1 2-a); TERSH:
FrHE [, RAG 0N T USRS 12 2 5 S#H 43 03]
H2.74x10", 2.14x10" . 4.24x10"", 1.40x10""F1
1.51x10" cfu/g, 44 0T 55 R0 BOm A B
P2 5 (K2-b); fETCBSE SRk |, RS INE
NG T# 2 2 505 S#HAL 4 9 2 1.00x10% . 3.12x10°,
9.24x10°, 1.30x10%F15.48x107 cfu/g, 45417 155%
R B W T2 R () 2-0),
23 FEKEPAEFERNKE
TENARGFRHE [, DNER 142 2 55 S#l R[] IR

TR O IR B R Y b A o B R R B K A RT
K ge al i S8, %M 1.60x10° . 1.85x10°,
8.44x10°, 3.25x10°F17.28x10° cfu/mL(/3-a); 7E
TCBSK#=3E I, FRA5 MDA MBS 1441 25 58 S#el
39 H6.85x10%, 0, 5.63x10%, 7.83x10*Fl
1.19x10° cfu/mL([#13-b); 7ERSHi IR I, KA
ABA M TR B LA F S SHAL 4R B R 1.78% 107,
1.80x10>, 1.98x10°, 1.38x10°H18.37x10°
cfu/mL(&3-c); 7ESSHiFRHE [, M 1#H 25
SHZL 4y 3.28%10%, 3.57x10%, 1.58x10°,
3.57x10°H16.76x10* cfu/mL([¥3-d), 7EiX4Fh ;5%
b, SEH AT REFR AN R A A W 2
23 BRARMMERSEMN AR XS Py E
B8 AT 15 Fr B9 00 25 48 5 2 X RO 52 1

MM 5y 8515 B A R 208k, Lt oA
(ER ORI N ol I o AV S - Sl
(Citrobacter freundii). 2k ¥ & (Pseudomonas
aeruginosa) . 7HRMR HM B (P. alcaligenes). WK
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RS Hiflg
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2 1 T Hﬁ
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IS

(a) (b)
i 7 LR 35
200 - TCBS
150 1 '|'
100 1

culture-based bacteria number

nf B R4l B /(< 107 cfu/g)

—

50 1 T
0 T T T T

0 26.60 41.62 7535 81.37
et e

H 3 8/(mg/kg)
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Fig.2 The number of culturable bacteria in different media from the gills

SN (deromonas hydrophila) Fl EE [G EE AR TH
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(Citrobacter) . 5 H.H 1R J& (Pseudomonas) . < 5L
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FE B0 TR A 8 7K BRI TR RIS TG BE AR T (3R 3)

2.4 BRTEEE RS ERIRR I hEgE
B2 68 A0 AT 1S 7 4R B LH R RO =2 M

PN e C R e R 7 P Y S LN
) B D S T A, 230l 2 o QAT B BR A 1A . AR
ZEHAT IR . 7R AT I (Bacillus azotoformans) |
TR AR AL (P, putida) . H 2S5 (P
Japonica). P. alkylphenolia. W&/K S FAMIE | A
SR (A. salmonicida), 53 5)& T A& RRFT 1A
J& . ZEFT R (Bacillus) . B0 & AR
W, bV A B0 Ty B K BRI T R e
EMITE (K 4).

2.5 FEKEAEFHNEBEIERK

FRBK R rp S B A B A R R 3 1RR, S
VIR AN TR A P B, 23 ) S /N 28 AT 1
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(B. pumilus) . 7K ZEAFF B (B. aquimaris) . IR
ZEAUFT I (B. cereus). W& ZE AT 12 (B. boroniphilus) .
Y ZERIFHE(B. cibi). B K AT (B.
megaterium) . VEI/K LM . REETHMEE .
IRFFBERRAT I . W AR B MU TR (P. entomophila)Fil
A 4 FFT B (Chryseobacterium gleum), 43 5J& F
FRAE . TREER . rERAER . R
I T J& A AT B &8 (Chryseobacterium), TE1E SR
I Ay W 7K AP TR R RS B S PR R (3R 5) o

2.6 fAiE. SREFMFEKEITIERNBEE
Y & G it A it

K W0 P A B B o T8 S S R A K AR AT
FEAH AT 16S rRNAF I AF & S8 AL B (1&14),
ST VNGRS DI B e R 7 N S K A o
HEARA T LA IR AE R OK P b, piE . SRER A
Fr B KA SR 00 S D o ERAT B AR AT 1 A
WE KR ;o 3 AN R A O R D R
g SRR I FOAT AR AT 1 R g K M
B3 S 0 % B K AR e AT B G A TR Oy R 2 AR
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Fig. 3 The number of culturable bacteria in different media from the aquaculture water
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KA (9 3 A BT I 2 R I 1 AT A AR AT T
J 5 Mo 3 A0S A A R O R R R R
P T R T R R AT TR 5 T A A K A g
A R TR R R BIRAT s A ZE AT
W Wi . SEER LK SR A K A = i A
BB O U T R AT SR R AT T R (121 5)

3 v

RELWHKALGERME TR T, NE
JIES 30 ) A 1 P AR GRS R Y G L BES ROK AR
BB 106 KR A A, L PR3 ai T 920k, fuiE
J 290k . BEAR320K . FREAKAR3 IR . TP TR

Ivi] 0F 75 2 2 8 10 G Rk Xk HG i T R 0 R
M, T B LA T A AR R R K AR B R
FETE B T B R AERIME 43 B 7 DR} b R 2R R
KR IF 358 % i T B R (RS D, SR MR R R R
A5 1l 50 7E v A2 8 B 8 5% B v 0 BELE LA AR
AR ML 58 282 T SE a4 DA AE HOX BT AR
37 8 1) Hp A 8BS i 3 TR R B X LRI 5
FEOYE LT N T ECA RIS R 20 vh el e
PN AR S R AL R SE R, BEIIR AR
o 38 A 0 5 1 R B SG R K R B
f R R 58 2 OGP, R A £ R K 7 B
Yl TR R P ) R 2R, R RREAG TRLEL
FL B R AN RIKCE B SRR AR, #A
T H B A . Ringe S PR BFIT A
UK B R 1 0 PERE FR I P TEDRE R A R
B, M 3 P 2 R R 2 A R B T T
150k B A0 S B REAT o5 H 4 E B e, A Sk
b, BEEWAPIRE RS ENES, PR
B N 3 TS SR AN B AR IR TS S R R
e, FHorp, YERE % 5 826.60 mg/kght,
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Tab.3 Sequence analysis of 16S rRNA of gene for dominant bacteria of intestine from male E. sinensis
e S E RS e o 505 \ i -
B BT ARG PIRERE  BIEER g e, y A Hht
roup number isolate number GenBank identification identit; accession hylum enus species
group mu Y accession number result Y number Py genu P
L1 F-D IM-1-2 NZ_CP007557.1 oI5 IRFTEIRIT 1 99 KU570293  AFJBwil]  ATEERITEE 96 AT IR AT B
C. freundii Proteobacteria Citrobacter C. freundii
[-N-1-1-1 99 KU570311
I-N-1-3 99 KU570298
[-T-1-2 99 KU570302
I-T-1-3 99 KU570303
12 [-M-1-1-1 NC_002516.1 AT 100 KU570306 B furE ST
P. aeruginosa Pseudomonas P. aeruginosa
I-M-1-1-2 100 KU570307
I-1-3  I[-N-1-1 NC_008570.1 KA 99 KU570297 SEEE KR EE
A. hydrophila Aeromonas A. hydrophila
I-T-1-1 99 KU570301
-2 1-2-1 I[-M-2-2-3 NC_002516.1 SRR 100 KU570310 AT PR R ST
P. aeruginosa Proteobacteria Pseudomonas ~ P. aeruginosa
[-N-2-2-1 100 KU570312
122 [-M-2-2-1 NZ_CP007557.1 IR 99 KU570308 WEBRITEE I EATERArE
C. freundii Citrobacter C. freundii
[-M-2-2-2 99 KU570309
[-M-2-1 99 KU570314
1-2-3  I-M-2-2 NC_008570.1 BEKS B 98 KU570315 SPEE KSR
A. hydrophila Aeromonas A. hydrophila
[-N-2-1 98 KU570318
[-T-2-1 99 KU570321
1-2-4  I-N-2-3 NC_002516.2 PR R 100 KU570319 BrfEE PR A
P. alcaligenes Pseudomonas P. alcaligenes
I3 I-3-1 [I-N-3-2-1 NZ_CP007557.1 IR E 99 KU570313 AR ] MBS 3 KA A S
C. freundii Proteobacteria Citrobacter  C. freundii
I-T-3-3 99 KU570324
1-3-2 [-T-3-2 NC_008570.1 KSR 99 KU570323 SHEEEE KSR
A. hydrophila Aeromonas A. hydrophila
1-3-3  I-M-3-1 NC_009348.1 FMES A 99 KU570316 TRt B
A. salmonicida A. salmonicida
[-N-3-1 98 KU570320
-4 41 [T-52 NZ_CP007557.1 # AT IR AT 1 99 KU570305  AZJBwil]  AFEBATEIE 96 AT IRAT B
C. freundii Proteobacteria Citrobacter C. freundii
[-4-2  1-T-4-1 NC _020418.1 BE G EE R B 99 KU570304 PEAR B PE G BE R B
M. morganii Morganella M. morganii
1-4-3  [-N-4-1 NC_008570.1 KA 99 KU570322 SHEE KSR
A. hydrophila Aeromonas A. hydrophila
-5  I-5-1 I-M-5-3 NZ_CP007557.1 IR E 99 KU570296 S A BT EE I AR
C. freundii Proteobacteria Citrobacter ~ C. freundii
I-N-5-2 99 KU570300
[-5-2  I-N-5-1 NC_008570.1 KSR 99 KU570299 SEMEER KSR
A. hydrophila Aeromonas A. hydrophila
1-5-4  I-N-5-1-2 NC_002516.1 GEREAT 99 KU570318 BropEE ST E

P. aeruginosa

Pseudomonas __P. aeruginosa

i T8 AT %5 55 40 R B 1.06%10° cfu/g, TAF
M7 24 HR 7 2 % i 41.62 mg/kg i R AL 2 5 I (E
2.01x10" cfu/g, FFH, W FALE T H Ao 5
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Tab.4 Sequence analysis of 16S rRNA of gene for dominant bacteria of gills from male E. sinensis
. SRR . 45 . X .
mu s pmbms OO RKER T ST 5 AR e
number isolate number CenBank 4. ntification result identity ~ °°*SO hylum n i
group number isolate numbe accession number acntification resu entity number phylu genus species
Gl G-l GN-1-33  NZ CPOO7S57.1 s [Ghrikmafii 99 KUS70325  AojBpiil]  Fr Bkt iie  ob Ik B kT i
C. freundii Proteobacteria Citrobacter C.freundii
G-R-1-3-1 99 KU570341
G-T-1-3-1 99 KU570334
G-N-1-2 99 KU570336
G-R-1 99 KU570355
G-T-1 99 KU570357
G-T-1-3 99 KU570350
G-T-1-4 99 KU570351
G-1-2 G-T-1-1 NC_008570.1 1 7K B T 99 KU570348 SR W 7K S B
A.hydrophila Aeromonas A.hydrophila
G-T-1-2 99 KU570349
G-1-3 G-R-1-1 NZ_CP009048.1 P.alkylphenolia 99 KU570339 B g P.alkylphenolia
Pseudomonas
G-14 G-R-1-2 NC_009348.1 RS A 99 KU570340 S kS A
A.salmonicida Aeromonas A.salmonicida
G-1-5 G-N-1-1 NC_002947.3 LR B 99 KU570335 (B i 1 AR
P.putida Pseudomonas  P.putida
G2 G2-1 GR2I-1  NZCPOOTSST1  dhivEEE 99 KUST0328  45fpii]  HERmirie b ek ik i
C.freundii Proteobacteria Citrobacter C.freundii
G-N-2-1 99 KU570318
G-R-2-2 99 KU570342
G-R-2-4 99 KU570343
G-N-2 99 KU570354
G-R-2 99 KU570356
G-3  G-3-1 G-R-3-1-1 AT EIRAT R 99 KU570329  ARjBial] IR E  Ih IR RAT
C.freundii Proteobacteria Citrobacter C.freundii
G-3-2 G-T-3-1 NZ_JJRY01000021.1 F=45 2E7AT 92 KU570353 JERETE ] FHMEE R ERE
B.azotoformans Firmicutes Bacillus B.azotoformans
G-3-3 G-N-3-1-2 NC_004722.1 R ZE AT 99 KU720553 R ZE AT B
B. cereus B.cereus
G-4  G-4-1 G-N-4-1-1 NZ_CP007557.1 I IRIT BRI 99 KU570326 4SBT IR E R 9 AT R AT &
C.freundii Proteobacteria Citrobacter C.freundii
G-R-4-1-1 99 KU570330
G-R-4-1-2 99 KU570331
G-4-2 G-R-4-1 NC_002947.3 S B B 100 KU570344 (B BB 1 ST 5L A B T
P.putida Pseudomonas  P.putida
G-4-3 G-R-4-3 NC_009348.1 SRS P 99 KU570345 S S SRS A
A.salmonicida Aeromonas A.salmonicida
G-4-4 G-R-4-4 NZ_CP009048.1 P.alkylphenolia 99 KUS570346 B E  P.alkylphenolia
Pseudomonas
G-5  G-5-1 G-N-5-2-1 NZ_CP007557.1 I IRATEEIRAT I 99 KU570327 AR BT R 9 AT R AT A
C.freundii Proteobacteria Citrobacter C.freundii
G-R-5-2-2 99 KU570332
G-5-2 G-N-5-1 NC_002947.3 BB P 99 KU570337 B BB P
P.putida Pseudomonas  P.putida
G-5-3 G-R-5-4 NZ_BBIR01000146.1 [ (B B2 o % 99 KU570347 HAR
P.japonica P.japonica
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Tab.5 Sequence analysis of 16S rRNA of gene for dominant bacteria from aquaculture water
o - e ZEWRGTRS KRS ol . . .
BB B HERGERS BEER e, TIE 5 38 R
roup number isolate number GenBank identification identit accesston hylum enus species
group accession number result Y number Py £ P
W-1 W-1-1 W-N-1-2-1 NC_004722.1 HORZERIFE 99 KU570358 JEREEET] FHATEE BRI
B.cereus Firmicutes  Bacillus B.cereus
W-1-2 W-N-1-2-2 NZ_BAUWO01000204.1  m&fizEfufriE 96 KU601302 FE 2E HOFT B
B.boroniphilus B.boroniphilus
W-1-3 W-N-1-2-3 NZ_JINVC02000019.1 SYIERAE 99 KU601303 Y FE R
B.cibi B.cibi
W-1-4 W-S-1-1-2 NC_008027.1 R 99 KU570373 AL ] B pEE R v A
P.entomophila Proteobacteria Pseudomonas  P.entomophila
W-2 W-2-1 W-N-2-1-1 NC 014103.1 ERZHEMFFE 100 KU601304 JEREEET] FHIMEE BRI E
B.megaterium Firmicutes  Bacillus B.megaterium
W-2-2 W-N-2-1-3 NC_004722.1 EOR 2RO 99 KU601306 R ZE AT
B.cereus B.cereus
W-N-2-2-2 99 KU601308
W-N-2-3-2 99 KU570359
W-2-3 W-N-2-2-4 NZ_JNVC02000019.1 B 99 KU601309 BV HIFE
B.cibi B.cibi
W-2-4 W-N-2-3-1 NZ_BAUWO01000204.1 &z g 96 KU601310 EH SE L
B.boroniphilus B.boroniphilus
W-2-5 W-S2-22  NZ_CP007557.1 9 ECHT EERR T 99 KUST0374  A5iil]  WomFFie s
C.freundii Proteobacteria Citrobacter C.freundii
W-2-6 W-N-2-2-1 NC_009348.1 FtES A 99 KU601307 SEMEER RS R
A.salmonicida Aeromonas A.salmonicida
W-3  W-3-1 W-N-3-1-1 NC_014103.1 ER#HEFE 99 KU601311 JEEEE ] HIMHE B RKERAE
B.megaterium Firmicutes  Bacillus B.megaterium
W-3-2 W-N-3-1-2 NC_009848.1 ANGERTE 99 KU601312 KN ERIFE
B.pumilus B.pumilus
W-3-3 W-N-3-1-4 NZ_CCMNO01000022.1 /K 2EHIfT 98 KU601314 WK SEHUAT
B.aquimaris B.aquimaris
W-3-4 W-N-3-3-1 NC_008570.1 KA EEE 99 KU601315 LB SRR KSR
A.hydrophila Proteobacteria Aeromonas A.hydrophila
W-R-3-1-1 99 KU570380
W-S-3-1-1 99 KU570375
W-3-5 W-N-3-3-3 NZ_GL379784.1 oy gl 99 KU601316 T R g Al
C.gleum Chryseobacteri C.gleum
um
W-3-6 W-N-3-1-3 NC_008027.1 R EE 99 KU601313 G E v A
P.entomophila Pseudomonas P.entomophila
W-4 W-4-1 W-N-4-1-1 NC 014103.1 BRI 100 KU570361 JERERET] FHFEE B AERTFE
B.megaterium Firmicutes  Bacillus B.megaterium
W-N-4-1-4 99 KU570363
W-4-2 W-N-4-3-2 NZ_CCMNO01000022.1  y#g/KZEHIFFE 99 KU570365 WK AT
B.aquimaris B.aquimaris
W-4-3 W-N-4-1-2 NC_004722.1 HORZERIAFE 99 KU570362 R ZE AT
B.cereus B.cereus
W-4-4 W-R-4-3-1 NZ_CP007557.1 9 AT AT 1 99 KU570381  AZjpil] AR EE oh AT AT
C.freundii Proteobacteria Citrobacter C.freundii
W-4-5 W-T-4-3-1 NC_008570.1 KA EEE 99 KU570377 SEMEER KSR
A.hydrophila Aeromonas  A.hydrophila
W-5 W-5-1 W-N-5-1-1 NC_0098438.1 SNGEHIRTE 99 KU570367 JELREEE ] HMEE AR E
B.pumilus Firmicutes  Bacillus B.pumilus
W-5-2° W-N-5-2-1 NC_014103.1 EAERAFE 99 KU570370 E R ZEFT
B.megaterium B.megaterium
W-53 W-R-53-3  NZ_CP007557.1 9 BCFTER AT ] 99 KUST0383  Asiiil] W ie s
C.freundii Proteobacteria Citrobacter C.freundii
W-5-4 W-T-5-3-1 NC_008570.1 KA EE 99 KU570378 SEMEER KSR
A.hydrophila Aeromonas A.hydrophila
W-T-5-3-2 KU570379
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Fig. 4 NJ phylogenetic tree based on 16S rRNA gene sequences of

the culture-based dominant bacteria from different samples
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Fig. 5 The relationship between the culture-based dominant bacteria at the genus level from different samples
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Effect of dietary astaxanthin on culture-based dominant bacterial
community isolated from the intestinal tract and gills of
male Chinese mitten crab (Eriocheir sinensis)

MA Wenyuan', WU Xugan?, ZHANG Xiaoming', ZHAO Qing’, LIU Can’,
LONG Xiaowen®, CHENG Yongxu™, ZHANG Qinghua"*"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

3. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Chinese mitten crab (Eriocheir sinensis) is one of the important economic species of freshwater
aquaculture in China. Dietary astaxanthin affects the number and composition of culture-based dominant bacteria
from intestinal tract and gills, which is closely linked to the body's immunity. In order to realize the relationship
between dietary astaxanthin and the balance of bacteria in intestinal tract and gills, five diets with various
concentration astaxanthin (0.00, 26.60, 41.62, 81.37 and 75.35 mg/kg, respectively) were fed to adult male crabs
for 70 days. The dominant bacteria number and composition of five crab groups were measured by culture-based
enumeration techniques, and then the isolates were sequenced by 16S rRNA gene analysis. A total of 106 bacterial
strains were isolated from the intestinal tract, gills and aquaculture water. 92 bacterial strains were dominant
bacteria, of which 29 bacterial strains were from intestinal tract, 32 bacterial strains from gills and 31 bacterial
strains from aquaculture water. At the genus level, the dominant bacteria were Citrobacter, Pseudomonas and
Aeromonas in the intestinal tract, by contrast, the dominant bacteria were Citrobacter, Bacillus, Pseudomonas and
Aeromonas in the gill, and the dominant bacteria were Bacillus, Aeromonas, Citrobacter, Pseudomonas and
Chryseobacterium in the aquaculture water. The total number of culture-based dominant bacteria in intestinal tract
was the highest (1.06x10° cfu/g) in group 2. The number of potential pathogenic bacteria of group 5 (75.35 mg/kg)
was significantly decreased in intestinal tract. However, the total number of dominant bacteria of group 5 was
significantly higher than the other four groups in the gill, and the numbers of dominant bacteria had no significant
difference in all five groups in aquaculture water. To conclude, dietary astaxanthin with various concentrations
could significantly affect the culture-based dominant bacteria composition of intestinal tract and gill in male E.
sinensis. The number of potentially pathogenic bacteria in intestinal tract and gills accounted for high proportion in
group 3. This study for the first time analyzed the effect of astaxanthin on number and composition of culture-
based dominant bacteria of intestinal tract and gills in male Chinese mitten crab, and discussed the relationship
between concentration of dietary astaxanthin, aquaculture water and the number of culture-based dominant bacteria
from intestinal tract and gill, and the results may provides a theoretical basis for E. sinensis diet exploitation and
bacterial flora control in the future.
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