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BEME EFREVG HEBSBASEENEREKOEM, By REEFEE N EFEVE pH &
H6.0~6.5,FME S (HAMERERR), EFBE 30~ 32C, EMWE 28~33 ml /250 L. EWBRPHTEE
BT 10" efu /ml, MR L, FAPETMET RS AM /I E. AELBELEBERELARN: £
KEE# 2.0% ,M5ERER | .5% ,NaH, P, 0.2% ,NayHPO, 0.2% , B K 2.0% . LABEEFRETAWARH
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Fermentation technology for probiotics SFU-9

HUANG Li-bin, CHEN You-rong, Ql Feng-lan, LI Bai-lin
( College of Food Science , SFU , Shanghai 200090, Chinn)

Abstract : Prohiotics have many advantages over other feed additives and have posilive influence on the growth of
animals. Bacillus cereus strain SFU-9 has growth-promoting effect en animals and can enhance the ability of
immunity. SFC-9 can keep activity for a longer time than other erganisms, such as yeast, lactic acid bacteria; etc.
because it should fonn spores if under disadvantagesus conditions. So this strain meets the remands of the processing
in feed industry. The effections of culture condition and media on the growth of the stiain SFU-9 were studied in the
experiment. The optimized fennentation conditions are: temperature 30 — 32°C, .pH value of media is 6.0 - 6.5,
inoculum size is 2% and 28 - 33 mL media per flask (250 mL). The optimized fermentation culture medium for
strain SFU-9 was obtained after analyzing the effects of single elements of the medium (carbon sauces, nitrogen
sauces, mineral and growth factor) on the grewth of strain and the relationship between each element. Tbe optimal
prescription for fennentation was composed of 2% comn starch, 1.5% hrewer’ s yeast, 0.2% Nal,PO,, 0.2%
Na,HPQ, and 2.0% com syrup. The highest biomass concentration obtained in the experiments was 10'2cfi/mlL.
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SR RATEMIESF R ARSI AR 4 WP RAN A RS T FRKE EHAOBRR
EA BL, FRTHERA TSR TR S¥RA, EGRA N LM TE, BB RS M
EEE, MTHRABEL , S ERHE EREE TR T AERAFT, REDPAEK, R EIUE
A eSS, REERM T FMHRAEKATR T, ALK EMT A RER A HBENRE
TR BUA R ML A 5% 6 Bk SFU-9, TERR BT IR B 5% AF THRSE T 38 6 SR ZF AT &5 SFU-9 4 KH) Fef¥
ERSHEREN BREERKSUNERN E#TERERLOBR, EAMBENEH T RS —LEA,
BB 102 cfu / mL, KA H) T AL A3 4L T ISR M AR 4%,

1 MRS %

1.1 @

SFU-9 B8 ¥k, A LXK E4R i,
1.2 $55F%
1.2.1 SEHFIZFE(W/V)(pH=7.0)

F¥30%, BYMK0.5%, BFHE 1.0%, Na,HPO, 0.2% ,NaH,P0, 0.2% , & 2.0%.
1.2.2 BREHMEHRE(W/V)(pH=7.0)

¥ 3.0%, EAN0.5%, BEfEHE 1.0%,NayHPO,0.2% , NaH,@,0.2%.
1.2.3 BREBIEFRE(W/V)(pH=7.0)

BEANERE B 3.0%, BHKO0.5%, MEOH 1.0%,Na,HPO,0.2% , NaH,P0; 0.2% .
1.2.4 BAEITHIEHE(W/V)(pH=7.0)

E¥3.0%, HAKO0.5% , RELE 1.0% ,Na,HP@,0.2% , NaH,P0,0.2%, A 2.0%.
1.3 5%

4@ 0 APIE A 30°C, fi B IS A G 24h,

R ARG APIEA T ®lmm AYIEFPIFER 3 AP & R WA R R & 30 mL /250 mL = IR,
NEL T H1T,30 ~ 31C, 160/ min FEFRIEFE 16~ 18h, 8K AL S IEH H RS 8 /5 % -

ERES AR R BRE0mL /250 mL = A, ERE 20X BRERE), \BYhO,
30C, 160r/min, % F£ 8% [8) 16 ~ 18h,

FHH48:30°C, BRI R % 24h,
1.4 k%

pH {E65 R & : pH S-25 %) pH W E L.

A TR E ; MERTH 0K AR IR A& & T O Xk [3],

2 HR5iTR

2.1 @#k SFU-9 A Kl £t

RAMERHBOh 3, €% B R HER 3 R— 2
UHE B E 33h B 1k, M BRAY R KB E 1 S
B 7 g
WP 1 RTLUE i, 5 8 JR R )3k 015 ~ 18h A - ® 3 6 9 12 15 18 21 u4 2‘7 3¢ 33 36

At EHRPAERKREALTIREN. £20~25h B, H ABERLTi /b
FHREEF KBS EB/F, ZLE UEHEKNE ™ | SFU0 MMk A K it
%, R@}@. Tﬁﬁﬁ%ﬁ\ﬁﬁﬁﬁﬁ@ﬁi‘?ﬂﬁﬁ, Fig.1 The growth curve of strain SFU-9
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10 %

eSS K AR 308 £ BB ], 3% RO R &S b 16 ~ 18h, & BERT [6) 24 21 ~ 24h,

2.2 BFRRE

BEMORNKS Z® PO RMNERE, SEEF
BPNERENGEREEFIRX, AW E
EERKMEERY, AL B REEKREHLN
T, % FRE H 30C A4 3 & 20,25, 30,35,
40,45C T , RANEE TR T LR E ZBB
RIEESE, B SFUORNAEKSEEMNXRINA
27Ro

ME2 6 UFH, R Ek OREEKEE £30
~32C,
2.3 KEWYMS pHE

EEAERENEBAZOMRT , HIFRE
B pH B 7.0 4 51A X 5.5,6.0,6.5,7. 0,
7.58.0ARKMIER, RAGEEITR T RUE X
BB NER SR, pH E X &¥k SFU-9 A W 4N
A 37,

BT, YR ENME pH{H N 5.5~6.8
B, ARERPIEESEBa 10" ofu / ml, ZERE
HK pHH 6.0~6.5,

2.4 EME
EEKRERFROBART ABEME, EEHE
SR 1%, 2%,3%,4%,5% ,6% ,7% ,8% ,9% ,
10% , RAGEEIT R T ERE ABRPEDE,
BEMHMBEAMBPERLEMOXRZWA 45
RGREWLIEFE D 5% 6, KR P REE L
BOERK, 7T3E 10! chu / mL. ZHAR W ERERGR
k‘%%&i,ﬁﬁt}ﬁﬁj&ﬁ%ﬁ 5%
2.5 lf?ﬂ%ﬁiﬁiﬁii’cé‘]%ﬂﬁ
FRAEFEIAABOLFZRN B ERS
NE 0 H S W HNEE, KLREREAE AN
MRT,HTEREE,ER&RE DT H:15, 20,25,
30,35, 40,45,50,55,60 mL, AfG MG K. RAR
MEBRTR TR EEAEBRPREESTE. &%
SFU-9 M AT RESLIME SFiR.
MBS [, % & 4 28 ~ 33 mL /250 mL B,
AMBRPRHEETERS.
2.6 BFREML
2.6.1 BRFEHRL .
HEMEREOREERE 3% 2HER1LHH
GO, MBS R R RIS R, REE TR &

£ /10% u/ul)

7 B %/ (10% fu/ol)

SRR /0%l
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Fig.2 The effectior. of tempeamture on the
wowth of strain SFU-9
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- Fig.3 The effection of pH value on the
growth of strain SFU-9
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Fig.4 The effection of inoculum size on the
growth of strain SFU-9
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Fig.5 The effection of oxygen on the
gruwth of strain SFU-9
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WEABRTHEH SR, GRALE L.

1 BEEEERNHEN
Tab.1 The effects of cacbou sourves an the growth of strain SFU-9

1 2 3 4 5 6 7
B o R () LESE 1w Rt ER Ep 3741 +ERR AERER
(%) 3 3 3 3 3 3 3
& 10° clu/mL 120 140 101 1n 189 187 158

MNFRHATUEL, BERERFHITE SFU9 A KMBBEREXKES, LR A LG8 Ml isH i
#}. )
2.6.2 FBRMKL

RS RREPNBABRIMESE AR 2 PODRBICRCHIE X, 1 T & B4 @k SFU-9,

*2 BEXEEERNHEM
Tab.2 The effecks of nitrogen sources on the growth of strain SFU.9

! 2 3 4 3 L T 8 ’ 10
5 ¥ BB+ m = 4 e 1 v (5] >
-2 £} 3] 7 9 NHaQl NaN@;
(R48) ' OB = 35 » ® ;
EmE(e) 05+1.0 15 1.5 1.5 1.5 1.5 134 2% 0.5 0.5 0.5
YR 10 cfu’/ml 123 310 136 120 580 520 261 12.7 11.5 10.8

AFE 2 R, AL ERBETHE R EA R T B FRGTE SFU-9 894K, K DI m e & 5
#, 5N BHEEARKZ.
2.6.3 FTMEMRUL :
¥ A RS P A Nal,P@, 7 Na,HPO, FH & 3 A9 HL 2L 1085 /i 0 3% 5% 8, BF X ML 40 30 6 3%
SFU-9 K A TRV EREABBRMIEE SR

F3 ZUBMNEEERHEM
Tab.3 The effects of mineral on the growth of strain SFU.9

1 2 3 4 5
ik \ . .
Tl CaCl, ke Mg59, 7H,@ Zn{CH;CE8),.2H.0 NaH,P®, + Ny HPO, (Xf ¥ )
(%) 0.4 0.4 0.4 0.4 - 0.2+0.2
W 108 chu/nl 65 62 53 K% 510

H UL RT D, AL T 7 6% B SR 2F T 8 SFUL 800 -
K BRI T 3, BETE 88 1R B BCRRACR) R R A T
g mEFERGFM. R, B0
ERHZEWN .

600 }

100

My 7 {10%ctusol)

2.6.4 £KATHRW 200 4

EXEERTHKA T, ZLE 2 LRE R \ L
A EERE EYR I ROk 3, BF N L3 & Bk SFU-9 My 4 K o 0s ":*;&&3*0 23 3.0
2B,

B 6 AT, T K 4K 3 68 Bk A A (e A IR A me EXRREENMEMHLW
WINELL2~2.5% KB F, Fig.6 The effection of com syrup en

growth of strain SFU-9
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265 EXXTW
BRETHAGZEAE ENNEXRR, I IBRANZ M RE YR, EBFR F B RGO
BMEK KN FEAH T @k SFU9 A KANMLLG, RAE X LB H BRI XL R EREK
MEZEER, USSR RERBEDSHAGNIE REABENEY 2.
DANESE BERE | KIEH L NaH, PO, + NayHPO, MM E KK FE L ABMA X, BT RELFER=1TK T, H#
# L3 EXRRT O ARMAMILE, SABMFFIT), TXXBRHEE GKEMLRLE R
RFE 4.

Fq4 ETXRERHR
Tab.4 The cesuls and skatistic analysis table of octhegenal trial

L% A B C n R (0% chu /mL)
il R TKEH NallP@4 + Nap1 1P, TRK 1 2 &R
1 1(1.0%) 1(1.0%) 1(0.140.1%) 101.5%) 240 1.9  4.39
2 1 2(2.0%) 2(0.2+0.2%) 2(2.0% ) 2.60  2.54 5.14
3 i 3(3.0%) 3(0.340.3¢) 32.5%) 0.91 1.%4 2.85
4 21.5%) 2 2 3 246 233 4.79
5 2 3 3 t 171 17?343
6 2 1 1 2 200 234 4.3
7 3(2.0%) 3 3 2 1.08 1.8  2.97
8 3 I 1 3 2206 183 4.0
. 3 2 2 1 183 234 4.7
Kl 12.38 12.15 12.76 11.99
K2 12.56 12,60 14.10 12.45
K3 .17 11.3 .25 11.67
kl 4.13 4.05 4.25 4.00
k2 4.19 4.20 4.70 4.15
K3 3.7 3.79 3.08 3.89
Wz R 0.47 0.41 1.62 0.26

& ORMEIAD(W/V),

ARETH,CHREBR,DMRE R/, REBK, RBRZEREKEEN, BEEELEN,
WS ZE R SR R L. B, ERERDEFHIHBRAENEEZET A C>A>8>D,
BT 4 M, EESFU9 RIFEFRERE YT A ABCB

3 i

FSEE ] 0, 38 SR 30 A 0R pH (A VIRFh B A% R IR 1E R0 78 SUIE MUAY % R S 1 Rt R A AR
MARMAERGRAAE R, E&ERFMITE SFU FHk/E KM RERGR ERLME pHEN
6.0~6.5, i S (AR ERL),IEFBE 30~320C, KK i 28 <33 ml. /250 mL. @3] BHF
STFIEZ L5 B0 L SR ZF AT A SFU9 M R IE R AR K EXREMN2.0% TR 1.
5% ,NaH,P0, 0.2% ,Na,HPO, 0.2% , E K3 2.0%.
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