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BACKGROUND

Intestinal lactic acid bacteria, such as Lactobacillus acidophilus group and Bifidobacterium SP” 
beneficially affect humans by improving the properties of the indigenous microflora (Havenaar, 1992)- 
These bacteria have been utilized for making fermented dairy products (Arihara et al., 1994). In a PaSt 
decade, probiotic bacteria, such as intestinal lactic acid bacteria, have been paid more attention for 
industrial use. However, to date, these bacteria have not been utilized in the meat industry.

Recently, we demonstrated that several strains of intestinal (probiotic) lactic acid bacteria vvere 
applicable to meat fermentation (Arihara et al., 1996, 1997). Of six type strains of Lactobac0 
acidophilus group species tested, Lactobacillus gasseri (predominant Lactobacillus species in hutfV 
intestinal tracts) JCM1131T exhibited greatest fermentation performance in model sausages. Also, of 25 
strains of Bifidobacterium tested, Bifidobacterium bifidum K202 was selected for meat fermentation.

OBJECTIVES

In this study, Lactobacillus gasseri JCM1131T and Bifidobacterium bifídum K202, originated ^  
human intestinal tracts, were applied to meat fermentation.

MATERIALS & METHODS

BACTERIAL STRAINS AND CULTURE CONDITIONS
Lactobacillus gasseri JCM1131T was obtained from Japan Collection of Microorganisms (Wako, Jap311* 

Bifidobacterium bifidum K202, which was isolated from microflora of human intestinal tracts, was froíí> 
our laboratory collection. All cultures were maintained as frozen stocks kept at -55°C in MRS broth Plll‘ 
10% glycerin, and prior to use, they were passed at least twice at 37°C in MRS broth. Viable cells of ^  
acid bacteria were counted by plating on MRS agar.

PREPARATION OF MODEL SAUSAGE
Fresh pork trim (ham) was ground, mixed with glucose, NaCl, NaNO 2, sodium ascorbate, and starter lac°'' 

acid bacteria (106-108 cfu/g meat). The batter (50g each) was stuffed into a high density polyethyleIlt 
pouches and incubated at 30/37°C for 12-48 h.

GENERATION OF MUTANTS
To obtain the mutants of Lactobacillus and Bifidobacterium strains which are resistant to both NaCl ^  

NaN02, cells were plated on the MRS agar containing 3.3% NaCl and 200 ppm NaN02, and were esposé 
under UV fight for 10 seconds. After two days incubation, colonies generated on the surface of agar pUte' 
were picked and tested for their properties.

RESULTS & DISCUSSION

Although both Lactobacillus gasseri JC M 1131T (Figure 1) and Bifidobacterium bifidum K202 grew 
at 30/37°C in model sausages, respectively (Table 1), a single culture of Bifidobacterium bifidum g3̂  
undesirable flavor due to its acetic acid production. Since Bifídobacterium is most significant bactef^ 
contributing to the human health in the intestinal tracts, utilization of this bacterium is desirable f°{ 
producing a healthy meat product. Next experiments were conducted to use the mixed culture 0
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?i<3TJRe l. SEM of the inside 
lssected surface of a Model 
^Usage Fermented with L. 
Sasseri JCM1131T.

TABLE 1 .  C hanges in  V ia b le  C e l l s  o f  L . g a s s e r i  JCM1131T 
and B . b i f i d u m  K202 in  M odel S a u sa g e s  d u r in g  F e r m e n ta t io n  
a t  37°C and S to r a g e  a t  4°C.

Logio c f u / g  sa u sa g e

S p e c i e s / S t r a i n s F e r m e n ta tio n  (h ) S to r a g e (d)

0 1 2 24 1 4 7

L . g a s s e r i
JCM1131T

6 . 0 6 .7 8 .9 8 .9 8 .7 8 .3

B . B i f i d u m  
K202

6 . 0 6 .3 7 .2 7 .4 7 .8 8 . 2

S a u sa g e s  w ere  fe r m e n te d  w ith  106c f u  o f  ea c h  s t r a i n / g  m ea t.

Since both two strains were relatively sensitive to 
^ d  NaN02, further efforts were directed to obtain 

Mutants of these strains showing resistance to these
■tW, p°nents. Several mutants (e. g. 1131-M8) of 
^baciUus gasseri JCM1131T, which resisted to both 
; Ponents, were obtained by UV irradiation (Table 2). 
^ein extracted from the cell surface of these mutants 
i 6 siightly different from those of the original strain.

^  experiments for obtaining the mutant of 
a. bacterium bifidum K202 are now in progress in our 
V o r y .

TABLE 2 .  R e s is ta n c e  o f  L. g a s s e r i  S tr a in s  
to  NaCl and NaN02 in  Model S a u sa g e s .

S tr a in

pH o f  
24h

Sausages a f t e r  
F erm entation

W ithout 
NaCl, NaN02

With 3.3% NaCl, 
200 ppm NaN02

JCM1131T 4 .3 5 .8

1131-M8 4 .4 4 .6

CO NCLUSIO NS

intestinal lactic acid bacteria strains, Lactobacillus gasseri JCM1131T and Bifidobacterium bifidum ¥202, 
Inapplicable to meat fermentation. Especially, a combination of these two strains has great possibility 
n°ducing a new type healthy meat product. Also, the mutants of Lactobacillus gasseri JCM113 IT 

r°ved its utility as a meat starter culture.
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