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Stable Coexistence of Five Bacterial Strains as a Community
in an Immobilized Continuous Culture System
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and Technology, Tianjin 300457)
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Abstract: Five kinds of probiotic bacteria are immobilized and cultured continuously in simulated intestinal
systems with corn fiber as the carrier. The biomass and the colonization in biofilm are investigated by selec-
tive culture methods and scanning electron microscope. Bifidobacterium longum TQ21-2-2, Lactobacillus
acidophile CICC06005, Clostridum butyric TO-A, Bacillus mesentericus TO-A and Enterococcus faecalis
T-110 can coexist stably . The biomass of five probiotics in the immobilized phase is greater than that of lig-
uid in the continuous shake flask reactor. Five kinds of probiotic bacteria formed biofilm on corn fiber which
be observed by SEM. Continuous culture of immobilized cells could be used better model than that of liquid ,
the model can be used to study for microecology and microecologocal agent.

Keywords: Immobilization, Continuous culture, Mixed culture, Probiotics

*ERAEE. Tel: 022-60272190 © hERIFRAEMTRIMFRSHER htto://journals. in. ac. cn
WS B 2007-05-23; #% HE: 2007-07-09



64 g ER

2008, Vol.35, No.1

(1]
[2]

[3]
[4]

, (defined mixedculture)

1 STk

1.1 E#
Bifidobacterium longum TQ21-2-2;
Bacillus mesentericus TO-A,
Clostridium butyricum TO-A;
faecalis T-110

Enterococcus

Lactobacilus aci-
dophilus CICC06005,

1.2 EFE
PTYG RCM MRS BS
(5] BS ’
pH e
Smm><6mm>< Imm
13 7%
1.3.1 : (Continuous shake
flask reactor: CSFR) HYG-FJ (
) ) pH
37 60 r/min , pH
1L , 420mL, 2.5L/h
N, ,
5%
(I-CSFR)

B E

http://journals.im.ac.cn/wswxtbcn

, , 37 1d
, , 24
h 420 mL , (D) 0.0417 h',
12d
1.3.2 : (61,
SBA-40C (
)
GC-787011 (Techcomp) 21
1.3.3 : BS LiCl
MRS
A ,
RCM ,  MPN
[7]
, 40 , 10 h, ,
50 mmol/L 1000 mmol/L NaCl
15 min,
1.3.4 ; 21

>

(S-3500N, HITACHI)
2 FRE5TR

2.1 ESIEFRERRTSEFIET
24h
0.0417 h™ 5

2.2 EYEEEITH

50 mmol/L 1000 mmol/L NaCl

B

23 BEEKARZSIFEENRFEMBLLLE
1 . (I-CSFR)
(F-CSFR)

(F-CSFR),

> >

>

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn



65

1 b b
[Log ocfu/mL,Logocfu/g] =+s(n=2)] 5
Table 1 Comparison of planktonic populations in the

continuous system with those in biofilm
[Mean Log;ocfu/mL,Log;ocfu/g] X +s(n=2)]

) F-CSFR I-CSFR 7.2~7.4 , ,
Bacteria
In effluent In solid In effluent 5 8.2~97

B. longum 5.920.1 10.54+0.3 7.854+0.2

B. mesente 7.440.2 8.94+0.3 5.7%0.2 ’ ’ ’

C. butyri 7.3%0.3 8.240.2 7.140.2

E. faecalis 7.2%0.2 9.3%+0.2 6.8240.1 2.5 .’:t%ﬂ% EGEHE- EE,%%SU'?,@

L. acidophilus 7.240.3 9.740.2 6.920.1 1(A) -

, [9]’ ,
24 (RIMEBLSRAIEE R LR 1B
9.84+0.7,6.7%x1.8,7.7%x1.3,4.8 > 5

+1.7, ,

28-Jun-06

1 5 SEM
Fig.1 SEM image of colonization of five bacteria on corn fiberA: (30000><); B: (50000><)
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; ) ; pH
2 (mmol/L) ’
Table 2 Organic acids content in F-CSFR and I-CSFR
(mmol/L) 5
Item F-CSFR I-CSFR ,

Acetic acid 8.40=0. 70 11.66%1.0 5

Propionic acid 6.25+0.30 8.5420.40

Butyric acid 1.10=%0.21 1.62=+0.33 5

Total 15.75%1.21 21.82%1.73
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