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ME: AAAIRERFARAREORBEXFERUENEA  RELE 0, LB O B #HAT
MEMEMPNTRA,ZEA T EFRPHENRITHEN 2 FEH 213281 u, BHA TR
Mw SHEaeBEN2.60 , AEXRAEH12.6%, BER 9% 0.0.02% 0.1% .0.5% .2.5%
WAl R mEREOERFRRANEAT, 14 d 525 W E L iF f B EHEN HLE
EHBRANEEN ERET ,EER TR BENEAREN 2.5% WA T FFHE S
BHEARE, A ENEERENO0.5% 5 2.5% thxt it vk b B A LB & 4 RIK & A 18
MYBARERE. AR dRINER XL G, B HFm0. 1% 6 £ % B 7= 4045
THATERRK. ZEM AN AN EXTREAMENLEAE, RS ERF AT N EH R

AT YA A R e B BE Ty R B R

KW : LAEXNIT; MEMEH; E0AK; FHFRED

RESZES: S917.1

T W 22 557 ( microbial flocculants , MBF) J&—
P WA T A W B A LB RER 2> T A L,
EAREE K2 AR RS RS . ek
Py 2 BE ) P AR PS5 v (0 240 8 OR TR D S AR A
PR 45 BE A AL — &2, 2 U A= ) 22 141 (microbial
flocs) o folcA= 1 28 WL A2 7K 7 SR 5E A AT O R} RE 5 57
BB A ORI, 4R v ARL R 2 A AT
W 2 PP B AR TR 5 LA TN WF o 0 4R = N Ah )
S RTE M) — IUHT B SR FH B % I BOAR ) 57 5E K
P A G T SMIR AR B U, G2 7 2R AT A
AR A B BRI A AR 00 P £ 28 AT 3k 38 AT K 4
G L B e TR R R D IR S AR OK B2 H
9" [ P BT IS 2 IR AR R (GE AL
g4 X UF 3R B, 7 H A X R ( Marsupenaeus
Jjaponicus) TJ ALFe5H M Z R4 h W HA B3
FRCR" I FLRERS I FE s R e

A ) 2R A F R K R v A BRI IT &

W F5 B H9:2012-09-12 & E HEF:2012-11-02
FTENI B 2 g5 MEAT AL (Al ) BHIFF £ 351 (201103034 )
BIS1E%H : £ 7%, E-mail: wangxh@ ysfri. ac. cn

XEFRER A

TS AR, AN A 2 A T L LA
B R I Ak SR 4 T T T T — e R
R T AR A R A A 5 LR T % o B AR ) 2 0
P B ST , S S 0 5 5 0 B2 0 R AT S I ) 4
S H B X IR 2 A 0 5 T G e 2 R
X R A K A 56l A S G R TR S, LA A
PR ) 2 T B A G T A RE VT 2B 0 22 T A R B F B
HR BRI A5, SR I AR B B A B R B SR

1 MRSk

1.1 LIS AR

FLYNE X U ( Litopenaeus vannamei ) M5 1 1 T
YN IR BRI B RA )2 7 26K (6.9 +
1) cm J5 T 5E50, B R0 34K 23 C ik
BEHN27 ~30,pH 7.4 ~8. 1,154 >5.0 mg/L,
1.2 WMEYERAEF

F5 A~ 0.8 m® (i 1591 3% 38 G A, 40 590 A S
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FEVE/K 0.5 m® 0853 600 g JRE 130 g(C: N =
23.8) fE£23 CHM FHATES AR, Y
HH B A VR B 1) 2R R R R A e 4 SO AR P DL
VE WA A 525 R R ) R A R e TOVE A 7 e, R
BE105 CHCF 1 h iR TR &
1.3 WMAEMZEABTIEREEARS T

R FH 2216 S 5 2k 43 15 3 %t ik 2k ) 2L 7
) B RN IE AT 4 B, oR FHAH TR 16S tDNA 43 - 4%
SE TR T 43 S 1 A0 AT 2B Ay e e, Lk
Tk Ok 11 ],
1.4 HEVERAECARDH

B2 A9 3 W A 500 g, 4 000 x g B0
10 min, 43 i 55 105 FITHE . S 00
T5 ik, G K £ T 3 B b 395 TP i i B A W e
SRR, R RE 35 1 (538 5 (GPC) W 0 o4y 7
o ULREY AR A ORI R - sRms "
FE R LR LN B 835 - 50 B R H Bh
SIMTALCH A H LA | ) JE4T AR 4 40 A7 TAE 2%
B T [V R 27 1V 25 0 5 £ O 9 T 8
1.5 {E#ECH

7E Lin 25 g Rk i J7 S 6, BEAT 0 07 2k
HEANE 1, T ) S 56 X R 4 A 5 3R A R AR R
WL, W% 0.0.02% 0.1% .0.5% 2.5% [ L
o1 i) A% 2 1 PEORE RS I i A B A (e T R
) L A3 IR S8 R, i AR A2 2 mm
WoRLRL, B )5 8T 4 CRAFE .

x1 ZBWEMER
Tab.1 The ingredients of shrimp feed in the experiment

ENINEE RER

_— VLT /e R/

. . ingredient of ingredient of

ingredients complete low protein
nutrition feed feed
£ fish meal 30.00 10.00
A6 ¥ peanut powder 25.00 8.30
. JF soybean cake 25.00 8.30
T # flour 3.00 29.70
F K #) maize flour 3.00 29.70
WRA shrimp meal 10.00 10.00
Na, HPO, 0.34 0.34
NaH, PO, 0.96 0.96
444 & complex vitamins 1.20 1.20
MgSO, 0.30 0.30
(NH,), PO, 0.20 0.20
¥ PR 4M sodium alginate 1.00 1.00

1.6 REWHARFEERE

BEDL IR 75 1Y S92 56 X5 1 080 2, 4r 5 B T
18 A B KA K 0.8 m? {526 K1 14, 454 7K
60 F2 . i B S I0 TH ORI A2 K 18 AN SE IR UK
4k A B.C D.E.F6 /14,843 1 F17.
Hp AB.C DA ul#me 0.02% .0.1% |
0.5% \2.5% 4= ) 22 1A 11 52 56 T RL B 4 $ WA
HOAMEE (ZRE R O0),F AR M E SR
TR

FRAA S A 30 d, SL8G K N TTUE S 1 A
SRUFIK B HETG K 2 3K, R oK 32 0 20%
FREH AT R P S TR, B R AR 3 7K (8:00,16:00
M 22:00) , 15k H £ W 4RI AR R 1. 5%
.
1.7 SAERERBERERNE

SIS AR, GE v A5 A6 R B BLE 2 O A4S
SO 20 R Rl AL A B 30 X ) AR g o ik
KRR KR, fIEE (%) = L KRBV
VIR AL x 100 R KK H (% ) = (LREK -
WIHE R ) /91 iR K x 100,
1.8 xR & HiFEm

ot W 28 g PF i 3 B A IR 4 AR 4 S e TR
TG R VO IR S5 AT R ATV . RIS
iR 14 d J5, BUA 4L XHEF 9 R, Rl s SR 4 1L
WO, BRI o U I I B S P
TR E S RS Ok, By A AL (PO)
I 3 I SR R e Y Ashidal g 05
1.9 FEEAIBEE

AW SE 5 30 d J5, FHWRE b 3.6 £ LD,
(4.5 x 10° CFU/mL) 1y W 4k (X 9K B ( Vibrio
harveyi) 11 5t BUHE 5L 30 4T HE B R EST 0. 1 mL, 7§
SFERBA R B T RN SR AL . R A
B 3 ANFAT, Fh i G xHIF 60 . St A, AR K
8:00 1 20:00 &t it Xf WF 77 15 1F 0, f8 K I %
MY K. YR fE WS 10 d, St X ER AL T
DMK B R AL D 2s LA, TR R A R
LG IET R

RPS) ,RPS(% ) =1 - ‘
(RPS),RPS(%) o RRLFE 12

x 100,

1.10  Sitar#r

A5 R SPSS 16. 0 Bk i i 30 Eic g ik 17
B R J5 2253 BT (One-Way ANOVA) . 2R A &
HMEZE S, Bk LSD Z & ., B KPR

0.05,% P <0.05 K/ A B EMES.
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2.1 REYEAFERELABTH

0.5 m’ MZHRE WS 1 FREEFR, e Y
IKEE96% WA PIVEY) 12. 1 ke, #ES T ¥ it &
W 0.48 kg, BERGE E GG T A R BoR L UE
Yy 2211 B3 A0 7 W Y 43 S LG A3 A (K
1), H 55 (Mw) Jy 213 281 u, $(3y 7y ¥ &
(Mn) 2 190 081 u, 3 4i 22 (Mw/Mn) Hy 1.12,
Iy RO R WIZ A W) A 7 ) o) T
oy B — AR B DITEY S S
29.57% . FAILTRM LI T Bos , R W) 22 B DT TE
Prrp R LR & 5 12.63% , B 7€ ) 2 R IR il 28
A 16 T (£ 2) o LB M4 RAHERT, 3 35 1 22 i
t Sl 2 SR FE Y .
2.2 WEVMERAPEBEENSHT

WA YR WA =Yy b oy B S MR A, e ad
16S rDNA U 7 Jz [F] J5 Pk Lu XT , 9028 X% 5 #R 4
AT PR E (K 3) . BiE T W Hk 2011090801
557222 Bk B MY B8 ( Halomonas taeanensis) [ [A)
TR PE KT 99% , # Pk 2011090802 15 it 4 i = [C 1A
( Bowmanella denitrificans) [f) 514 K F 99% .
kR 2011090803 , 2011090804 #1 2011090805 %
I
2.3 XPHRALIE R RAEKIGRKE

XFHRFRAE 28 d 5, T A 20 R B s 3 (&
2) o URIRCAE B 22 AT 118 45 S 6 2 118 X I 48 34
W, 22 S R 0..02.,0.1.0.5.2. 5% ZH Y XS
HR G R AR 94.2% 94.5% 96.2% 5 90.7% ,
IRE I H 5 20 B TR A S 5000 95.4% 5
96.7% . 25 WEVEIIITRW], SLHAH 53 A Z
)22 5 A B3 (P >0.05) . GEit& AR
KAR(E3) AT LU Y, (A IR 0 B2 A 1

FI B AR A B, (H 3 R R T, A5 AL 2 1)
Jol 25 (P>0.05),

20.00
i
17.59 salt peak

15.19

12.79

10.39

1 1 1 L 1

8.00
0.034 4767 9501 14.230 18.960 23.700

Bl HMEMERALBFRIY GPC &ifE
i 43 M A R ] IX A 7 10. 635 % 13,168 min (0L %7 3k 35 /R~
AR it U6 ), SHLAt 0 Sy S 5% o A S R 0
Fig.1 GPC chromatograms of extractive in
supernatant of microbial flocs
Effective absorption peak of sample appeared at the time between
10.6 and 13.2 min( see arrow ) ,other peaks were caused by salt

in buffer.

x2 100 g AEMBEAPEMESERSESH

Tab.2 Composition analysis of amino acid in

R3 WENEATHBEEAR

Tab.3 Bacteria in microbial flocs

R G o
code of strain

Ll X ] 9 T ok

homologous strain

2011090801 Halomonas taeanensis
2011090802 Bowmanella denitrificans
2011090803 Vibrio natriegens
2011090804 Vibrio ruber
2011090805 Vibrio furnissii

100 g microbial flocs g
AR R
type of &8 jf%; ke
amino acid content amino acid content
KITLH R ASP 1.324 &R LEU 0.620
Jr & R THR 0.652 %% R TYR 0.881
2 4 ik SER 0.554 RN AR PHE 0.361
&R GLU 2.286 iR LYS 0.297
H &/ GLY 0.581 Yl=BR HIS 1.414
W& #R ALA 0.709 &R ARG 0.163
AR VAL 0.933 {4, % iR TRP 0.449
%% MET 0.761
SFoE®E R ILE 0.26
JEA total 12.634
HAAE /% WA Y AR
maximum ident preliminary results of identification
99 Halomonas taeanensis
99 Bowmanella denitrificans
99 Vibrio natriegens
99 Vibrio ruber
99 Vibrio furnissii
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100 a a a a a a
g8
W 60
HS 40
23y
0

A B cC D E F

205 groups
B2 328 dEEIRNWAITIREEER

(P <0.05), H At R 22 A E(P>0.05),

WMAEMEAXNREAE NG " 14 d B %
e A I T HR B T D UL S A AT R A B
C=H5 EAXIFMITHEIE H Y LR EER
(P>0.05), D4R EHTXIHAE &L AB.C3
AMEE Y BB (P <0.05) , & & 518
B F 4150 00w W AL W R Y DAL BF R Bt
WG I KR EZSF(P>0.05),

A B .C.D 73 BN 7EAREE H K #3 0 0.02% ,0.1% ,0.5%
Te 2.5% AR W S A W SCB0 4 B F 43 BN AR AR M RS 2 4
E SRR IR L o P AP i 2 2 Oy b o 22, AR IR 5 B R OR X
Y £H ] 6 i 3% 2% 5 (P >0.05) ¢
Fig.2 Survival rate of experimental
L. vannamei

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2. 5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition
diet. Error bars ( SD ) with the same letters mean no significant

difference between the groups(P >0.05).

a

—_—— NN W W
S N O O O W
o

C D E F
2051 groups

HRERE /%
growth rate of body length

>
o]

3 HE28 dEENBANIFRKERKE
A B .C.D 7} B N 7EARE A AR #R 0.02% 0. 1% .0.5%
K 2.5% TR R AT S g AL ELF 4 5O IRR (RS A i
EFROREE R o T T iR 2 4 O b o 2, N ] 5 B 2 X
FR2H 1) TC . 2 5% (P >0.05)
Fig.3 The body length growth rate of
L. vannamei in 28 days

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2. 5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition
diet. Error bars ( SD ) with the same letters mean no significant

difference between the groups(P >0.05).

2.4 e ARG
MmAENERANER(U) &AW HH %
WA LA 7Y 14 d J5,A B.C.D 4 4~ 4
BB A W B I I oK W W E A
WK EaE (R 4) o Gt R, WA Y
U W ER D AR Em T HMLH (P <
0.05) WMk m kW) C A 52 MmEFRIERF
ZH VRIS DA 2, BB TR AR Ik A

0.08
0.06

b ¢ b
C
be b
0.04 F ¢
0.02 D ﬁ H
0 1 1 1 1 1 1
A B C D E F

5] groups

WHE /U
lysozyme activity

B4 BEXWANLMRENFMFREEND
A .B.C.D 45 HTEARE F 4HORL B3 0. 02% 0. 1% ,0.5%
B 2.5% WUAE R AR 928 4B JF 23 0 IR A RS 210
B FRERL O R o P R 2 2 Dl B o 22, AH [ 5 B 2R X
PR ZH ) JE 2 % 28 5 (P >0.05)
Fig.4 Lysozyme activity of serum in
each experimental group

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2. 5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition
diet. Error bars ( SD ) with the same letters mean no significant

difference between the groups(P >0.05).

(=3
N
1

L a ab
be c be be
A B C D E

F

e
w

PUEE 1 /U
antibacterial activity

o o

— o

(=]

]  groups

BS FREANMEMNFNEREESD
A B .C.D 7Bl N fE R E B MR P iR 0. 02% 0. 1% 0.5%
Fe2.5% A W A S8 40 L B (F 430 AR AR RS A
BRI IR o [ TR 25 A O b 2, B[R] R 2R 0
P 2H 18] 6 .3 2 5% (P >0.05)

Fig.5 Antibacterial activity of serum in

each experimental group

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2.5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition
diet. Error bars ( SD) with the same letters mean no significant

difference between the groups(P >0.05).
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P R B X By BALEE (PO) & ) 9%
") B . C.D 3 21 X #F ) M A fb B 5 0 A 3
% A EF 41 PO % i fwfk. St b i
NN INZR AR R R C D P4 R 35 T I i
R A RARE B X B4 E(P <0.05) . @I
W R 93 4 B .C.D Y B %A (L g TG 1 85 i iR
FX IR F A 0w 8 4, (50 27 22 S 4
AEZF(P>0.05),

AL

A5 groups

PO activity
(= )

yE LIRS ) /U

B6 FiXIWANMEIMNERELEEN
A B .C.D 4 BN 7EAREE H K #3m 0.02% ,0.1% .0.5%
e 2.5% W R WA S A L B LF 23 BN IR E (RS A
B IR T B 2E o AL op 5 22 SO AR ME 22, M TR 5 B 3R R X
FR 2 ] T 2 35 22 5 (P >0.05)

Fig.6 Phenoloxidase ( PO) activity of serum in

each experimental group

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2. 5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition
diet. Error bars ( SD ) with the same letters mean no significant

difference between the groups(P >0.05).

2.5 M#ERINE A TRLIKE

XFURFRAE 30 d Ji5, W 4 G B X 4% 41 X R
HEAT S TORE B, B e W) 30 3% B g X R 3 g B
%, i sh 2602 s Dt e AN 3l , S B J R ; 2 )5 3k Il
IR B (0, WE UK 2 e AR 41, 2RI 36 — &
S = JE WL AR S o S RO R IR LI B
PR K, MR R R B MR A . G it g R
Je 10 d iF & BRBET R (K 7) AT LA ), 5
AR 7Y X BB 20 (B 4H) Z T8 T % f i 36
70% , %% = T H Al A B .C.D 4 PNEEER4 (P <
0.05) . W R8T BLAE = 8 O IR ) R
4 F, BRIET-HIK 61.6% , 1 & & T LA N &
H0.1% 1) B 40 (P <0.05), 5 HAth & 241 i 22 5
AEEP>0.05), £ A.B.C.D 4 4~SC554[H],
BAM AR T R EMTHM=H(P >
0.05) ;3% A.B.C.D4 3uis KXt B4l F iy
FAXT 1% R4 ok 26. 3% 71, 4% 31. 0% .
33.4% \12.0% , 5347 2 W B ALK M X B IE 5 5
i T HALAL (P >0.05) , KUESME K&

SEIG AL, KR Y R TS R E X B 2 4 A [R) R
e, B IE R 0. 1% 1 B A BiE,

x®
(==

——A =B —-—(C —+—D —<E ——F

[N I N
(= -

cumulative mortality

BRFETE /%

(=]

WREJa A / d
days post challenge
B7 RERMEXSEELHRNFHRAETE
A B.C.D 433l fEAIG4R 5 PR E N 0.02% (0. 1% ,0.5%
B 2.5% WAL R AR S 41, F 23 0 R A RS 210
HIRR I
Fig.7 Cumulative mortality of L. vannamei
after being challenged by V. harveyi

A,B,C,D are shrimp groups fed the diet containing 0. 02% ,
0.1% ,0.5% and 2. 5% microbial flocs respectively; E and F
are shrimp groups fed the low protein diet and complete nutrition

diet.

3 e

TEKT ST R G, A 1) 22 1A 4 B Rk A
B A AL A i o AL K 4
B AN Gl R S SRR s T AR
S S 1] ARG K TR N R S L, 3R T
HE W AR 2 A XS A0 B B ) R AL, 2 o
KW B U SRR fH XS A A
o pr R NS A —E m 20, &
BRZH P 2B AR 2 (£ 2) . BUEW LB A
T2 FLAN X U R %0 Al £ 32 58V 1 10 F © 2 A T
BEMETE AL % AR B R R YL
RE A% A 200 60 ARG TR 22 %, B 8 R A R R R
NEHOK B SRR DT AR TH AR LT A
S TR I A= W 2R A T R AR R G AR A B T
X R AR 5 G 8 4 AR BB 0, AR B 3R
GREF A BEAIE 52 T Al 90 48 PR X 41 s X R 095
HA B EME.

Panjaitan* fF 55 % B, B F A 4 42 P 4 R 3
AR UF FE 58, AT L 30% PR, £ Y
2 1 8 5% A3 AT DA R SR AR S )
R EE R TS 0 i A ) 2 AT, DAPE M i A ) 2
VA B 85 35 25 S (L 3 AR 75 81 X B 1) 77 0 R 5 4R K
R4 () A7 7E B 2 25 B0, 4 000 i DX T RE SRk I
T R XA 2 11 4 ek LA 5 I A 5, Alava
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25 AR SR 4 T X B X B P R SR AR S 8 B
JH AR & A A 28 300 1) 5 B b, X R R A R
BEFEEA A B s R e DL A ) 2R AR AR R
FIAR 3F X6 B 1 2R 4 B A FHAE AR TR I R AT 3 R
IR .

VDA TS 15 PR G 7 2 A RO O 0 H
PG BEFE AR X R B 8 0 5 vk B (2. 5% ) 1%
AW A R RIS I VS TR RS ) S PO TS
ST AR — 2P 0 R S R A (R R R
TREAER L F 0. 1% B4, £ W 4P &
A HL AT B8 15 X IR S 88 7 B RO o X IR S s T Y
RS Z s A O, Bk T A 5256 k6 ) 0 7
BETE 7 BRSBTS I 4 A
T 7 4 A S L IV bR ARk W B Ak g R
REGEIAR MR EERN T2 ALR LR
I B AR PO T 2R 20 1 A ) 2 AT VS vk B 5 9 R I
PO P T ) d5 v A AE — B, R B X AR BT )
58 55 AN (A 5 I3 S BT D P E D AR
A7 5%, A A A I 7 S0 BE 48 A AT fig 23 AE X R 4 s
Hh Y 4% 5 )I0 E %2 % 4 AT, Nonwachai 250 i F 5%
FEH, G E D I 4 e S R AR A AL
5 1 K R T I 9 i B 6 B B R A G TR JEk gk 1
AE 3o o AR SR 1 2R 1A Y A A 2 B3 B 4 R
ALAL A R NS A — 1 2 S EJ TR,
M2 2 ot AT fig LAOBE 2 B n 8 =X i 22 1A e i
[Elal Ak U N N R N A S PO PO R = S Sl = A i
GRS L L AR P E AR R 2
HEWRTAR G ESAEER EHEYE
EAR I RR SRy 1B 1 IS =l A - P 1l D i N
5 MR 4 T 5 A X A0 R A OGS BE R bR B
F A AR A R AL B ARDRHAE 7 A A A S N
HEGFE0.1%

XoJ W 13 4 A T 2 7 ) MR G0 8 3 ) R 55 1) T
TH MR AR . 0 IF DL AL B RO R 4
(proPO Z4t) i i i 0>, proPO H A L1 4F >k
W) 3T 156 22 1 R S PR AT B — 6 R 0 AR S
o 5 £ A W 22 A S 118 X I I 7 1 4 A T 00 2 F
AT 7 4007, UESE T X R 45— Al i R ) 22
1 e, e ok B o iy AR A T A B I S R L AR
S 25 B[R] IR SRR S I, A R
XTUR G S REAG . ERBIEA AWML T, R
FHA= 9 22 A% 0 52 58 12 R, AT DLk A R R B AN
JE T BOG IR0 7 AR ) B B

S & 30K
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The biochemical analysis of a microbial floc and its effect on
the immunity of Litopenaeus vannamei

SUN Zhen'?, WANG Xiuhua®* , HUANG Jie’
(1. College of Marine Life Science,Ocean University of China,Qingdao 266003 ,China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract; Microbial floc is a complex of bacteria, residue of feed, algae, and protozoa in aquaculture.
Biofloc technology ( BFT ) based on microbial flocs been applied in the culture of Oreochromis mossambicus ,
Litopenaeus vannamei,Macrobrachium rosenbergii and so on. In this study, microbial floc was achieved by
artificial culture in natural marine water. In order to investigate the active ingredients in the microbial flocs,
molecular weight, content of total polysaccharide and amino acid in the microbial flocs were analyzed by
methods of gel permeation chromatography, phenol sulfuric acid colorimetry and automatic analyzer for
amino acid,respectively. The results of preliminary biochemical analysis showed that the average molecular
weight of extractive from supernatant of microbial flocs was about 213 281 u,the polysaccharide and amino
acid content of sediment from microbial flocs was 29. 57% and 12. 63% respectively. Further study was
conducted to investigate the function of microbial flocs to enhance the immune activity of shrimp. Microbial
flocs were added in the L. vannamei diet at a ratio of 0% ,0.02% ,0. 1% ,0.5% ,and 2. 5% . Activity of
antibacterial , lysozyme and phenoloxidase ( PO ) in serum of shrimp were analyzed after 14 days of feeding
trial. Challenge test was carried out to evaluate the effect of microbial flocs on improving the ability of
shrimp against virulent bacterium of Vibrio harveyi after 30 days of feeding trial. Results show that activity of
antibacterial and lysozyme in serum of shrimp fed diet containing microbial flocs at a ratio 2. 5% were
higher than that in other groups( P <0.05). PO activity in serum of shrimp fed diet containing microbial
flocs at ratio 0.5% and 2.5% were higher than that in other groups( P <0.05). Challenge test showed that
cumulative mortality of shrimp fed diet containing microbial flocs at a ratio of 0. 1% was the lowest in all
groups( P < 0.05). The present results suggested that microbial flocs can be utilized by shrimp and can
improve the ability of non-specific immunity of shrimp.
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