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TR KRR S ERESLRE HE
ERW 2221005 4. FEWERSEARRIRE

266071

AR S Y = iSRRI R LR E H S 266071)

WE A HREBAE R 8 E K3 R AT H (Bacillus megaterium) B AT 1 5 A B, DL ET AR RO )
KRR, B R LI RK B AL, X IR R 3 g/l R D 6 /L M E 1x10° CFU/mI,
KEERE 31°C, %M E 40% 4T, KB 24h 7 HEFEEH Y 1.16x10" CFU/mMI th X B =4, (&
F| & BEAR E By B K 3 74T B 94T JL A0 XTI (Litopenaeus vannamel ) 4 4 % Bl %78 L . 4R B,
T m 2 FAT E AR AR A KR B G UR R A6 K T R B e R D R R A Rt R B A BB 4
0P R A(P<0.05), Fk FIRL B4 B AKT S X F 4 fnxf B4 = 7 B #(P<0.05), 7
G, FAMEAFRAEANSNEK FERKTHEEETTH 24, ARARELT —MEET
Ttk R A RBESR, TRy AT TRS EDE BB ARAEX IR F 0 RE.

KA

hESES S917  THEHRIEES A

FLAR T IR (Litopenaeus vannamei) 35 78 1 76 4
AR SR S A T BB A AL, FLARTEXTER
PR AE R IRFRI A P LRSS 6 A, HAR S A
1o B FRAE K AR 1A, TR Y LGN X R AR e
HHE B A 40%4 4 (FAO, 2012), XFUFAYIE S5
BT, A4 v 2 B IR T ke A R T v A 7 A
FEOKE A WAEIR A LA LE S S
PR, SRR B E B IR AL e A R B
T NI ) K R R A A T (JE B I 45, 2009; 4T A

EWMER; kA HE; HHIAE; EXFATH
TEHE 2095-9869(2017)03-0140-08

%, 2014; PMIRZESE, 1999),

LI 5 B2 % Avnimelech(1999) 43 #r 35 78 it 7%
O JCAIL R A B, 48 B R R C/N SRR K AR
HIRALRMIERAR, DIBEIK AR P IO A WL, JF e
UK A W B AR B AR K =S5 . 2R, AR
Bz N FH T A 2 X8 W % B Y 45 A B T (R o 5 A
2014), JEILTE RAHE)HI S, 7EXTHRFR GE
RIS, AT AR FRAE K T, AR AR R
AR ER B il R 1 1 (Ray et al, 2011; Zhao et al,
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2012), BB KRG M) O B VR 45 0 (B 3 R AE, 2015),
PR 54 E 9% JELA 5 (Devaraja et al, 2002), Jf:
HLAT DA SR R P i (B4, 2012) Y,

WERAFQOIS)IFFE R, BRF LA A HLAK IR
Gh, TEL AL SR B RIS DI Re s A e, T L
WK E I RE R 454 . 3K AR P 2 T LA
PR XTURAY GeiE 77, HF BRI S R A R 3
fHEXT IR 0 BT R R . S T AR S IR R M R 1)
KigTfie s 48 T, A 5250 5 A WA o0 (i RS AT L 22 8k
AR AR B ™ 5 AT 17 2y R, A5 3] — 2 B )
ZEHFF B (Bacillus) & B (B BT, 20112, {H & bR
FoR TR FEANE FH T SR I (8 A

AR B R E — G TR M 1 Y e t5
A T T G A B Al A, BRI 5 A B A R ALAR, oy
SN S5 A ) A ) 22 AT RO S BT A SR

1 WS
11 BE#M5ITR

S I E K A B (B, megaterium) pi o E 2K
B4 AIF 5T Bt B 7K 7 AF 53 i 352 5 A 99 0 45 i 5 4
T P2 5T O B R . SE I L 4N I X IR
2015 4 7 H 9 HIG AV E =B X R 5 1,
B 15 d Ja i T, PR EE 9(0.147+0.066) g.

1.2 LIt K ig e

SIS 2015 4F 7 H-10 A% =Wk iE K
BN W) S0 KM P R AT o FRAE S 15 4~ 0 0.8 m
x 1.0 m 7K I8, AEh T 0.8 m PRAYTH BRI K
TR RN R 2E s 2 AN 42 NMAEE—B 03 kW
FL RS RGN, T 7R) o BRIV Y R & 15 7 1
ZBH 30 L (@ 0.3 mx0.45 m)iRA o6 SR, B4 IS
A E 1A I AR IR R
1.3 EEMBHTLE

131 WA T RAE R AEF—80°C [ I Fh it
HEFBTEER) 22168 AU FR3E |, 28°CHiFR 24 he Bk
WPt B B SRR L 3R T 200 ml 2216E WA
FIEH 500 ml BT, T 28°C . 180 /min FEHR T
ISR 24 ho

132 ABRABMEENKEELEMEER KA

FHEREE hy 2942 WURDUEIG K, ZBIEUIVE 15 d, TEA
RIESER T, TARNARE . AR S A R AK
o A AR FRRRM P A, R AL
FAME=50%) BLWE R 0. 20, 40, 100, 200,
300 mg/L, FFEALIE 12 ho HUAVREEKEE 100 i,
B 1/10'-1/10° &40, B 100 pl %A T 2216E K&
TCBS [EA M dE 73, 28°CHEF% 24 h, AT AT
o BAMEEER 3K,

14 REHEFEMILRIEFRZHRL

AR ST P X HE O ORL AR = AR, L,
L H =43% MR =4% K5 < 16% K5 <12%)
e ARHD W (REWE 2 fi > 98%) 43 BIE Ry & e 15 7% 1) 220
FBRIER , X EEFRIELO ] | A BT Ta] | i B R 2 W 55
REFA B — A o SRR BER AT R AT K™
P9I RS 2 EE A
141 A efe N LOGHIER B R, it
T =R =K, R BoKFRCE W& 1. 5D
FhFIRHE Ry 2.0x10° CFU/mI, B53RIEE N 28°C, %
W 20%, 24 h S HORE, BABCE 3 FAT. Bl
i SPSS 18.0 #EAT/3H7 -

x1 BEFEMRECEZREI
Tab.1 The orthogonal experiment design of culture medium
K| 2% Factor

K

Level A fHH B. ZRHbHE C. g
Feed (g/L) Brown sugar (g/L) Inoculation (CFU/ml)
1 1 3 2x107
3 6 6x107
3 5 9 10x10’
142 BE AL G 254, DR H Al 2R A

A5, WRE N E N 25°C, 28°C ., 31°C, 34C K 37C,
BRI 3P4, T 24 h AT EORE 4R

143 ¥rE ARG, R SR
s ARy E K 20% . 30% ., 40% . 50% K 60%,
BN EE 3 AT, T 24 h AT HURETT4R .
1.4.4 K EER AL 09 e AR el AT
B, W8 3 AT, Mohi, &R 12 h PEATHURE T
B, &£ 72h, ZHIEKMZL,

15 AMHBEEREZB RN LNEIINFFESE

151 S4B B FER TE 159 00.8 mx1.0 m /)

1) Zhang XG. The application and research of bio-floc technology in factory farming systems of Litopenaeus vannamei.

Master’s Thesis of Ocean University of China, 2012, 34-38 [3KiF5%. A ¥ E 4 AR AE FLAR X UF 1) 4k 3258 Fh () v F S5 5%

R K2 R A 2 5, 2012, 34-38]

2) Zhao P. The study and application of bio-flocs technology in seawater aquaculture. Doctoral Dissertation of Shanghai Ocean

University, 2011, 32—42 [}, A=W MIEORTERK IR PP S SR, BIHRRECE LIPS AR 285, 2011, 32-42]
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KV, AR 0.8 m IRAYTH R IR K, $2 18 400 2 /m?
BT T MR A C R . SCR R B X IR ST
HER A, BUHIRE 3 AT, TR R BERG
IS SR FE IR AR K 5T B PLAR T X R AR K s, X 2
R K FEAE L AT 25 d, & 3 d #K 30 ecm; 25 d A,
£ 2 d #7K 30 emo 2R AL ) KA H R IINARED A , 7T 7 d,
FERIEHR 30 g TUIN; 7 d )5, BERAFEPHER R
F—RAFPRHE IR 70%E T ANk, 2012)0, 3
5 22 P Al AR D BN N R R A A, R R (MR
1x10" CFU/ml)%E 5 d #1E 200 ml/ it AT g, HRIE
TR KRG O, 22 A1 4] K 3w 2 2034 TF 30 d K
43 d #K 2 Y, FIRZ 40 em KA KR . & 4LH
B e A A R e AR I T P8 o B A 05 17 190 2 R 7 A TR K
Voo BB RIATIIR, B LT HRTE Sl L
152 gArlEm  FEEHARRT, &7 d N R
K3 L IRAEHCT L ATURER 2H-(1000-0010, Nalgene)
. FiE 30 min, M RE R, &S5 d AR )E
7K 500 ml, £&0.45 pm ALIEREE RS, AT K BTER
PRt , 2 S et PR TR R S Ak 1 (1B R SR, 2007)
KMERTRZEE W53 6 BE 2 (B G Ry, 1991)il
FRIE KR Z A (NH;3-N) BT AR 2 (NO,-N) & &, %
K 06:00 i FH/K BRI (YSI-556, 4E3%, 3 ) E
KB . pH. WA AR . FRIEECN 52 d,
Hrr, 30d J 52 d s ER AR B R

1.6 FIEASHEIT
i SPSS 18.0 ¥ iTIEACSLH:, X a7 s A

%3

E )7 201 (One-way ANOVA) ., Turkey’s £ 5 {6 5,
Ph P <0.05 1E 0 25 55 5 K 45

2 R
21 FrERNMERKEEFZEZGHEHRZERMEL
211 BARREKGEFLE BB AN [A) 2 i

X} B T PR 7K B A AT [R5 M TR A0 B, S5 R R,
RTHEEIE K S A A F 9%10° CFU/mI, £8 200 mg/L
S VL e B 0 = 5 5 BURBR BN (A BUA 2 50%) 40 3
12 h Ji, KPR B W I 21 o] 85 25 76 B (R 2). I,
A 55 55 K 200 me/L =48 5 EURTRANIE TN
AL T

®k2 ZSRFRBEMLE 12h IBKHESHR

Tab.2 Disinfection of seawater with sodium
trichloroisocyanurate for 12 h

. EHE(CFU/mI
RN (mg/L) 1F B 5L (CF U/ml)
.. . Bacteria concentration
Disinfectant concentration
2216E TCBS
0 9.77x10° 2.33x10°
20 1.07x10° 6.67x10%
40 1.77x10* 1.67x10°
100 2.67x10° 0.00
200 0.00 0.00
300 0.00 0.00

212 M HEAALEKL i LIGY)IERE
HWHE, SRFERSEOPREDRE . AR I 5
Fhiefh B gEATI0AL, 24 h IPEUREAG TG AL 3), &

HRRBEREMNLETIRER

Tab.3 The orthogonal experiment result for the optimization of simplified fermentation medium

415 Group A [kl Feed B ZREDHE Brown sugar C #%F% Inoculation & ¥EJ¥ Bacteria concentration (x107 CFU/ml)
1 1 1 1 182.0+£27.5
2 1 2 2 416.0+41.6
3 1 3 3 293.3£13.6
4 2 1 2 246.7£20.1
5 2 2 3 466.0+£63.5
6 2 3 1 276.0+£50.1
7 3 1 3 208.0+18.3
8 3 2 1 354.7£32.1
9 3 3 2 222.0£17.4
K1 297.1 212.2 270.9
K2 329.6 412.2 294.9
K3 261.6 263.8 322.4
R 68.0 200.0 51.5

1) Zhang XG. The application and research of bio-floc technology in factory farming systems of Litopenaeus vannamei.
Master’s Thesis of Ocean University of China, 2012, 9-21 [5k¥/F)G. A= 92 I H AR TE FLAITE XTI T fh 3758w i 0 S5 5.

Hp R R RS A F ST A 2 A8 5, 2012, 9-21]
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TESHT LIS, RN A) . RRERB) . AR (O)
= AN R 0 E R ZE AT R 0 A A R R ) (P
<0.05) (& 4). e ZERFH =R R X ARG bk
JE B2 A R IR Ry b B > TepRE > e o ARl A%
£ KEAT USRI RH A A2B2C3, LA A TEIE
L EE R P A BRI, 55 IR A AL LN
Tkt 3 g/L. AR HE 6 g/L. HFPHIE 1x10° CFU/mL,

x4 EXKBHEST

Tab.4 Variance analysis of the orthogonal experiment

i \ o
GES Il HEE B = ~|l?%‘.f$
Factor . Degree of Mean F value Signifi-
Deviation fe04om square cance
square
[kl Feed 6941 2 3470 40.64 0.024
AN
Brown 64694 2 32347 378.8 0.003
sugar
Bt it . 3993 2 1997 23.39 0.041
Inoculation
R 1708 2 85.4
Deviation
213 RBARFKRFOMA  ARGEKEBRET,

KRR EA R EEZRE 1), £ 31CH, EX
ZEAFTRAE R R 7E 34°CHE, R B M i
FERERT 9 90% LA b o Bk i B I 7E 31-34°CHi
N 1 25T, EZRAUR A 31°CH 50%, EITE
AT, KEER R ROZIER R 2 5.

[ T N V- N
—

B
Number of live bacteria/(10°CFU-ml™")

(=)

22 25 28 31 34 37
KR Fermentation temperature/C
B R R B BT R TR 1] b &
T B AU 52 )
Fig.1 Effects of temperature on the number of live
B. megaterium during the simplified fermentation

YR I 2 TR P o 0 B R i R KT o 2%
4 30 L(® 0.3 mx0.45 m)MRHET, 2EWH
20%. 30%A1 40%, RIZEMIEREE N 9 cm, 13.5 cm Fl

18 cm i, 2 24 h $55% )5, B RZEMAT A Ak 3EA
PREFLER—7KF- (B 2), BEEREM ARSI, Wk
R R ST 60%CREIRIR E Y 27 cm)i,
R E T 0 0 1 TR EON 3l A5 N 57 %

—_ =
S N B

TR
Number of live bacteria/(10° CFU-ml™)

S N A O

10 20 30 40 50 60 70
22 & Loading volume in container/%
P2 B 0 BT R TR 2 R P i
T B R 52 )
Fig.2 Effects of loading volume on the number of live
B. megaterium during the simplified fermentation

2.1.4 A EEnt ) 69 4kAL e B A3 ) 15 77 L
U5 kL3 g/L L AR BE 6 g/L L R 1x10° CFU/mI,
TE 31°C T H R 40%%E b AT H R 20T B K
O h FFUR, A 12 h BORREA T SRR A A, A & T
TEHRE WE 3 iR, WARTERT 24 h IR BOEH K
WG, fE 24 h BPIRBIECE T, T B G E
1.16x10" CFU/ml, @ #EH RS T 100 £5LU
Fo 24 h ZJEEEATVE I, HS 6 B EEA L RETE R
—IKFED2d VL, ELBRAE T, A & IR (]
FHEK: | & TR VR 2% TR 75 S LR 2 R s It
V7 FE 2% TR VRS TR B0 31 °F 5 1015 B

—
N
1

(=}

TEEEE
Number of live bacteria/(10° CFU-ml ™)
N
T

112 2I4 316 4IS 6|0 7I2
& R [E] Fermentation time/h
B3 e I e R ZF FAT T £ ) B A 1 P Y
T TR B 2 )
Fig.3 Effects of incubation time on the live number of
B. megaterium during the simplified fermentation

(=}

22 MNEXENFRESELER
221 AHEREG T TE S5 TF WG I, 22 A 2H A
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R FLFT T 10 28 P 4 4 K AN AR b, 7K (03 W
AR AR, FECEREA SRR | 1 R A
X PR K (L TE B L AE AL, B R (> 40 cm), &
7 d WREEA M A R A B TR RS, LARAS S SR
JE P22 1A s A A 0 (TR 4) . 19 22 AT 20 K A o
TESS 7 RIFHUA W A AR (5 2R Y 2 i DT R
THAG 2 20, FERERR K U, 7R AN SR A
IR THAL 2 41, 755 — EAR7E 5 miL
A b 22 P 2 e R i 494K o T R A
EAR THasR 2 A0, HUURE R A T 5 mlL,
Xt B A L2 TR A2 AE 2 mI/L 2247, 3F H 3RS
MITTRB (LA, AR TS0 2 kR

~ 8 B

T oX} 84 Control

3 7 b o 3R 2 F 20 Dominated bio-floc

\g{ . = Z A4 Bio-floc

?g) il E;E )|

o= 4 g

& ? ]

Mm 3 P’: |

= | e

B B [

B lr ?f: ng

# 0 ‘ Mz Rz § :
7 14 21 28 37 42 51

FEFEAT ] Culture time/d

P4 FRAHE AR AU IO N K 25 FELAF TR 0T 22 1] 152 )
Fig.4 Effects of sugar and B. megaterium on the bio-floc
biomass in pond water of farmed shrimp

222 KREHHEA 7H 25 H-9 H 15 H 1775
AR, KR (32.041.0) C 2518 % %.(25.9+0.5)C ,
B AR 72 (6.041.5) mg/L, pH H I 7.80+0.15
BT R 8.25+0.25, [R5 5% I 1Y K o B 5
FER A Rk, 15 2 B 97 2L AT AL T
SEUKT B IR 2 0.5-1.5 mg/L, pH 86 FRZA A 24
0.3-0.5,

FRPAIE R 5 d HEAT A ST A R AUV FE 1
W, DLT SR K oK B AR TR (B 5 T 6), 455
R, XTI AR 2 d K 30%, BT 10 d A
BACERARPGETIH ZE 1 mg/L DL, #uk)s, &%
HOERKIRAEFFAE 0.8 mg/L e 473k 15 d DL b WAHER
RWTESE 15 KIEMF] 1 mg/L VA b, HEHRE K
FaF M2 AT ATERTHIA K BT, SR
W UG8 LTE, WASRR AR L RIS 30 KA IAH]
1 mg/L A4 B/KF-. FEFRFE 30 d J5, B EWRIEAES
ZHE4 BB BT R R HELE 0.5-0.2 mg/L B EAK T

HEOR 2 A 4 N B AL AE 30 d K 43 d iR f T K

AEER, B UABOKIE, 2 H A B A A KR R R
(K1'5), 25 2 I EAS IR 2R B T W] (K] 6). 3R
22T 21 30 A PR VAR B U 2R T AT 4H(FE 25 d. 30 d.
36d KX 51dERBE, P<0.05),

- o XTH8ZH Control
14 o 338 2 P4 Dominated bio-floc
g dj m 22H14H Bio-floc
S12 i
.8
W ELOT 1
X g -
J]Pg g 0.8 ﬁ::
® 8¢l Iy
. R |
Z- . :.!:: ﬁ::
204t | B |8
] . it B |
g ol | |
g 0.2 . == e 5
< 8P (LR | R RS- HRE:
0 | (8 e g d_. - - . g
5 10 15 20 25 30 36 41 46 51

FEFEITIA] Culture time/d

K s FrBiad R oK AIORE RN B R 2F LA 1A
XoF a8 R M HE AR AR HY 5 T
Fig.5 Effects of sugar and B. megaterium on the ammonia-N
concentration in pond water of farmed shrimp

b
W

| oXt R4l Control
a3 2 14 Dominated bio-floc
[ a2 Hi2H Bio-floc

NooWw
wn o

g
o
T

Nitrite-N concentration/(mg-L ™)

(=) o
W o
T

(=]

30
F¥5E R Culture time/d
K6 Frbeid fe rr oK AOIORE A1 B O ZF AT
X IV i TR 580 JBE 22 A F) 2 )
Fig.6 Effects of sugar and B. megaterium on the nitrite-N
concentration in pond water of farmed shrimp

223 sPIFAKER ARSI R B LA i
XF HF B 24k K R (2.2440.34) cm, FHKE K
(0.15+0.07) g, ZF:FH 51 d, X TR RHHRERA K R
(5.6=0.1) cm, “FIIRHE HF(2.0£0.1) g; ZHIH VK
K R(5.540.2) cm, PR N (2.040.2) g; MR L A
HE ALK K (5.7£0.3) cm, FXEAE 7 (2.240.3) g
(K 7)o TAEFRAE AR, 30 d Ao 3845 22 141 40 Xt iR
PR 5 R E G B R 285, B T
ML 5 2L, o3 B0 BB AL i 2 16% 11 45%. Gt
)51 d fEIG R R, IR A48 (56.4+3.2)%, &
AIZH 4(47.342.1)%, 3 TR IRAL Y (37.144.1) %,
FREELRE R, P S [0 R B OK AR /), X R
R A K BE R Z S, XHERTE 35 d B A LB
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6 2.5 100
)]
201 80
5
N
g @ 3
Y ® 15F £ 60
5, 2
=) Z g
=} =3 I
A A 1.0} %40
K L o
® ® Vi
3 --e-C % DB &
—a-B 0.5+ /1 | 20
—e—DB —e—DB
2 1 1 1 1 1 1 1 1 1 1 0 N
0 10 20 30 40 50 10 20 30 40 50 U 50
Bt ] Time/d Bf ] Time/d it Time/d
7SR5 LA XU A R R 05 1 O

Fig.7 The growth and survival of the farmed L. vannamei

(1) KA (2) EAL; (3) FAHFR
C: XTHE4H; B: Z[A14H; DB: 5R 2 A4
(1) Change of body length; (2) Change of body weight; (3) Survival rate
C: Control; B: Bio-floc group; DB: Dominated bio-floc group

Xof PR o i o, G £ I B R AR AR, S B
SAF AR A8, [+ S IRV 100 MR BE A 7 1 B
FIFEREDL, T 40 d B 1R 570

3 iTie

A= A B ARSI KR C/N IR T, XIS infise
TR R A S R AT T AR RB R RESE, 2012), {HIJ)
RE 25 25 BRI Jin X A= 4 28 1A L 2 i ) T P F 9 420 o
AW R AL T — B EE 1 T BE 25 48 B R B 3
K, B2 F T NN IR A Y 8 A S5, IS
Xof HR2H FR B AR AT EU 8, AR IT T RE 25 A 1 AY B n
AR SRR B AR TR = R T AW
LA SR B IR > B2 R, T e AR W 2 A SR A
PRI E R, Wik, 25EwmsRm Ay
LA T R AR, T 2 —Fh ] 5 Pk 5 5% I il ik
YR TR T2

DR B ) PREE A M fRT B, B0 B v 0 R B 3R B
AT 2y 47 XA SAS HEA T, T B P R 28 5 Xy fdin]
PR R T2, Hor, 4HEE 3G 3500 A0 2 5 KoK
FITHTE K, [ TR R H FEERN = E2m
PRIGAN , K55 57 5% 543 VA FH gl b U 1) %o MR e
5 IR BE o A FE ol AY B R SRR R A 2R AAT R
b —Fh - U 2 QP PR, PG R 58 57 00
REABEWREHER, 8 120 FRIEEA . )

YR AL | & W R Rk R 5559138 (Claudia
etal, 2012; EIKEE, 2009), 76X} F R ZE AT B B 55 5
A BC HEEAT A B JE A b, X 2 40 B AR K B SRR
JE AR T SR AR A 2 R B e RN O
17tk

L XS 200 T ) A RS S M AR, B R A B 2 1T 7
—ERE BN K BEE R TR, AR S ) T
IR A K, (R FaE IR, A0 PR 2 PR R G 7 %
i e, iAKW . Kanjanachumpol 4%
(2013)3%E#% 30°C HE R ZFAUAT IR B e R TR B, BRI
ZF(2010) 5T 2 I i R TR BE YO Rl 32-34°C, iX
EJ ARG 7 B il Y B R 31-34°C 25 AR E I .
W R ) A T R TN I I AR KT B A R P
SREE, PR R MRA A . B DU 45 (2010) % A 5L
ZE LK TR (B.subtilis) 1Y & B SC 56 W, R 8 F
50%HT, REE IR TE WAL A W TR, AR
DAL e R 40%

AL IR R IG , BRZE AT R I e X R e =)
H RS BT A3 1.16%10'° CFU/ml. AH#R T 1K 18 1%
FQOIDELRERM N HHEME . T8 . T
GRS 2 BRI G 2RI R HEA T R I ARAS 1 IR
J¥ 6.62x10" CFU/ml, ASCEZMHLALIS B9 K 4
AR BI A VB S . RIFETE SRR 551 T R, B
FREE (2011) D FHREFF | 22 Bk S ll Bl 7= i 2 Fig 1S ik 2

1) Zhao P. The study and application of bio-flocs technology in seawater aquaculture. Doctoral Dissertation of Shanghai Ocean

University, 2011, 32—42 [}, AW R MIEORTERKIRE P IOBT S S BT, LI A ML AT S AR A A8 5, 2011, 32-42]
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FEUFF R (B.firmus) 3545 A 15 B BE (4107 CFU/ml)fe 3 4
B, X P SR B35 1 B PR R 1 SR A Y )
J73, AT LA R A v o 2R P SR A A = T R AR
W SMURARMNESR, 5T N,

A BB R R, TR BT I RN 5 A R
FE A 5 il 7 v R B I il R 2R R R R (B 40 R 4%
2013). AHEE T L2l AU N 25 A B Bl i R, R B n
i A2 TR BB R T B = X IR B AT R L BRI RE R B
(BRI A, 2016). ASBIFFT 145 22 AT 4 W) s % Jn
g 2B R RO, A R R Tk B LR 4 i IR TR
iR, NWRSPR AR T EEN, LR ry 4
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Simplified Fermentation of a Functional Probiotics and the Application in
Prawn (Litopenaeus vannamei) Bio-Floc Breeding
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Fishery Technical Guidance Sation, Lianyungang 222100; 4. Laboratory for Marine Fisheries Science and Food Production
Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract Shrimp aquaculture, as one of the main components of the aquaculture industry, has
produced enormous economic benefits and social benefits. But the sustainable development of the shrimp
aquaculture has been affected and restricted by the discharge of the waste and the frequent occurrence of
diseases. Bio-floc technology by adding brown sugar, molasses and other carbon source in breed pool to
promote heterotrophic microbial growth and reproduction to control the water pollution, shows great
prospects for development in shrimp culture. In this study, we established a method of simplified
fermentation that used a strain of Bacillus megaterium with the activity of denitrification. And we used
prawn feed and brown sugar as the medium. Results showed that the best ratio of medium was prawn feed
3 g/L, brown sugar 6 g/L and inoculation volume 1x10® CFU/ml through the orthogonal experiment. And
the other conditions were optimized by single experiment. We got the fermentation products with the
viable cell number was 1.16x10'° CFU/ml that fermented with 31°C, 40% liquid volume and 24 hours.
Then we fed the Litopenaeus vannamei through the bio-floc technology by using the fermentation
products. The result showed that the volume of bio-floc was formed more quickly in dominated bio-floc
group (added bacillus and sugar) than bio-floc group (just added sugar) and control (traditional culture
pattern) (P<0.05), and the overall concentration level of nitrite-N in dominated bio-floc group was much
lower than the other groups (P<0.05). At the end of the culture, the highest of the average body length and
weight in prawns was obtained in dominated bio-floc group, and Bio-floc group and control were
significantly lower (P<0.05). This study established a simplified and feasible method for the fermentation
of probiotic bacteria. And the results showed the effectiveness of the bio-floc technology in prawn culture
is verified by the additiong probiotics.

Key words Bio-floc technology (BTF); Functional probiotics; Simplified fermentation; Bacillus
megaterium

D Corresponding author: HUANG Jie, E-mail: huangjie@ysfri.ac.cn



