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Abstract: Enterococcus durans 6-24 and Bacillus subtilis B9 were isolated from the intestine of shrimp through antibacterial tests,
adhesion tests and specific hydrolase activity determinations, in combination with 16S rDNA and physiological and biochemical identification.
A preliminary study was carried out on the probiotic effects of 6-24 and B9 in feeding Macrobrachium rosenbergii. After the two strains were
added to the feed at 1x107 cfi/kg, a 4-weekfeeding experiment started, and the changes in total blood cells, prophenoloxidase system (proPO),
antioxidant system and lysozyme of M. rosenbergii were determined. The research results showed that after M. Rosenbergii was fed with the
feed containing 6-24 and B9, the total hymphocyte count increased significantly (p<0.05), with the activities of phenoloxidase, superoxide
dismutase and lysozyme increased simultaneously (phenol oxidase increased by 48.24%; lysozyme increased by 198.00%). The experiments on
the intestinal digestive enzymes of Macrobrachium rosenbergii revealed that compared to the control, the activities of digestive enzymes
(amylase, protease, lipase) of the experimental group fed with mixed probiotics increased significantly (p<0.05) (among which, the protease
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increased by 84.80%). Finally, the research revealed that the number of cultivable Vibrio in the intestine of Macrobrachium rosenbergii
fedwith6-24 and B9 decreased by 59.76% (p<0.05). The results showed that Enterococcus durans 6-24 and Bacillus subtilis B9 can improve the
intestine environment and immunity level of M. rosenbergii, and have the potential to become probiotic shrimp feed additives.
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TR 2:5 MLLBIEREAIS), SRR S R % 24 1,
1l RSB AR o IR R TR LA ) 5 B R B 35
13107 cfu/kg.
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20 5 min LURTSEEAHSER

TEMBEE /127 Xiaol I i AT INE, A1
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4 CHUE 24 h JG2I3K. SIOREHT 107 2107 bk
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—. Sugimura 2588 {5 PRSP B Mo
TERGR RS B PERE, FEImIE H T —RRAEDRE B 225
20.15%FIFRAFHEFLER A (Lactococcus raffinolactis) .
ARSI EE AR, BRI RIS I 26 PRILER R Pk
PIEAREBEE ST, Wik 2~6 A . 26 FEALIR T F ik,
14 BRE KRG AE I 10%, 2 FRERRRSEGE JiE
20%. A NJREMIRE, 6-24 FIH kG AE
TP RE SRR 21.55%, 5 HARBRHI R G 1+ UL
Mo PElE, JREEXS 6-24 TP T iE—%E, FFHETTH]
HAAWEE FIRIN 5, WMAR fe Rt 112 O

=1 AEREAEMEEHEE  (FETEMEASREURHEESD

Table 1 The adhesive activity of LAB

PSR IR, BT m e iy, A2 A
FK AR ) AR B AT AZE AR A s A BT K
R 2 RIESFATRE KRB BRI
Table 2 Hydrolytic enzyme-producing ability of Bacillus

Aft i Zafs KRR
Bl / ++ /
B2 -+ / /
B3 / / /
B4 - + -/
B5 ++ ++ /
B6 -+ / A+
B7 -+ / /
B8 + +++ /
B9 ++ ++ ++

B10 / + e
Bll / ++ /

B12 sy ++ /

F5  BWET AEHEE M

1 6-24 21.55 (1.05)
2 6-6 20.44 (£0.95)
3 6-8 19.85 (£0.59)
4 4-10 18.86 (+2.0)
5 6-12 17.62 (£0.96)
6 6-8 17.46 (£0.32)
7 6-15 16.83 (£1.11)
8 4-6 16.95 (+0.86)
9 4-3 16.33 (+£3.03)
10 4-2 14.50 (+1.50)
11 6-13 12.20 (+2.54)
12 6-14 11.68 (+0.69)
13 6-23 10.53 (£1.79)
14 22 10.28 (£1.35)
15 4-5 9.15 (+0.74)
16 6-12 838 (£0.27)
17 6-4 8.12 (£1.465)
18 6-10 8.07 (+1.84)
19 4-8 7.88 (+1.62)
20 6-20 7.34 (£2.00)
21 6-18 7.22 (+0.57)
9 2-5 6.88 (+0.41)
23 4-4 6.72 (+0.34)
24 6-2 5.37 (20.50)
25 6-11 5.25 (x0.33)
26 4-6 3.35 (£0.47)
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HEFH; B H/ICS2, WEREY A 48 T h
Jo R H/IC>1.5, B~ & 68 ) R A, 4R H/IC<L.5, NB&
FEAREA N Je Rt N ARKSEA SV BB B, AR
BAEEFEA, RFHD,

AHFFARTE 1.2.2 117775 NB £ 753 4 2545 2]
12 BRI . KRNI B, RSP ARZE B DU
2k, MR RSREERE . EORRRE AT T
WA R 2 BoR, Y KIBIFGEHS 2B HRE 12
RN ZF AT R R 2 B A /Kl il Re 11, A 1 #
ANAETFEER B RSB AN B AR —Fh. T
FEMEA 4 BR, TUROKRBERIA 6 tRe 1E 12
MREFAUAT TR, B9 RIMOLTS, ekl th 5efs ™ 3 Pk,
H =) B Re 1 SRR I R 4T, PRI X
B9, &R 6-24, —[FWFFAAIVE R P s 2E B
() B i LG R T

23 Rk ER

FT 6-24 F1 BO MIPUEIERE, AW AU IX PIAR A
AT T 0 P MAAL Y E . 16S 1DNA %5E
BN, 6-24 F1 B9 4 JAHIElY Enterococcus durans
HCD35-4 A1 Bacillus subtilis JCM1465, AN
99.99%, FGLK B S ATRE— RS TR S
HALERRREENE, W 2 s, #2B4iE CGEIL
Y R G4 TS R BT T A AR L S e
Wi 3 R %57 4 SR X R B 23 i o R 2 Bk
BRI RIS B 2R AT B, DB A W R PRk B iy 2 N
E.durans 6-24 #1 B.subtilis B9
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100 Enterococcus avium ATCC 14025
Enterococcus avium Marseille-P781
100\ | Enterococcus avium JCM8722

Enterococcus durans strain HCD35-4
9916.24

100, B9
Bacillus subtilis strain JCM1465
92 Bacillus nakamurai

100'Bacillus paralicheniformis strain KJ-1616S
Vibrio parahaemolyticus ATCC17802

0.1
&2 ETF 16S rDNA HEUHE B4R
Fig.2 Phylogenetic relationship based on 16S rDNA
3 ERMREBE ISR
Table 3 Physiological and biochemical test results of each strain

. ik . e
6-24 BT IHHE B9 AFEFIAFH

FLREE + + FLREE + Y
45°C + + FRWE  + +
6.5% NaCl + + AR o+ +
I, kB KSR d d BEGAKME  + +
HRBIOKME  + + BRI+ +
V-P %3 - ND V-P %8+ +
AAE - ND FEREE R+ +
D-AH% ATRBRTR + +
L-R &4 ##4E + +
AR EFm .+ +
Lk + T Az + +
AT HE FiafadE  + +
LB H R EE + +
H A 2%NaCl  + +
5%NaCl  + +
7%NaCl ~ + +

VE:D + 200%HARIAME; di 21%~T9% B ARFEME; -

24 4R EA 6-24. B 3B KBTS R

Ve % 7 B A B

T IIEIMEA TR HEY, DA E S IEABA %R
SIS RIS RGN T HPUmiEE LA
SN R R R R o R PR S R A A e I 2 3 2 L I
BRENA, MmyEIEEIR RSE (proPO), HLAIL RGN
TE PRI AN 2H %

AL (PO M A IR RS R IA M HE
HE, BRRH R NIRRT R BH LA A= ot
PRI Ge. Ranjit 25 RGN [FIVR 2 (R4S
TR E G, P ERIVEER IR A PO Y5 MEBE T Bk
WIER) s, BT R E ] 46.40%. 1EA
W, K 3a EoRsLIGA PO WEME LT 48.24%

28

0% ARIAM; ND: ZA ME,

(p<0.05), Z45FFKW 6-24 5 B9 WL, RelgA 2%
i PO J% 4. Sudarat SR FCdEH, 171 R 55 (A0
WRIER SR AR A 5 » PO T A AH K S 7 4 LvproPO
() mRNA ik & #G BE 1 EFr, Uil A B nl AR
T Py S A A R G R SR T T Ry S AL P 7
Z 5B U LA G B

UREIRIR Gee b, T SRS E P G e 4 AT I )
o FE 2@ it NADPH 4 A6 B 7= A K & 13 P4
(ROS), T KB A 2 A 3 55, TR
AANAEALEE (SOD) 1] DA AN I & ) iE PR LAGERF
HURT . fEADFFH, SLi04H SoD g BT
4.42% (p<0.05) (LK 3b), iX—&5 R 5wt
FREER—F, KILT 6-24 5 B9 sefiedtdFk SOD (1)
Fak, A B TIERREE AN ) E B3, (FMARLRRR
IEH R POIRES .
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Fig.3 Effects of fermented feed on immune parameters of
M.rosenbergii
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