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Abstract

The effects of pH and L-cysteine HCI on the growth and stability of Bifidobacterium breve were studied. Sig-
nificantly higher population was obtained by culturing at pH 6.0~6.5 than at any other pH. The cultures that
had been grown at pH 5.5~6.0 were more stable during storage than those grown at other pH. The number of
B. breve that had been grown at pH 5.5 and 6.0 remained as 2.4 x 10°/m/ and 1.4 x 10"/m/, respectively, after
25 days of storage at 4°C. The B-galactosidase activity of B. breve grown at pH 5.5 and 6.0 was reduced only
to 78~85% of the control after the same storage condition, whercas the culture grown at pH 7.0 exhibited a
significant decline in population and B-galactosidase activity during storage at 4’C. The growth of B. breve

was promoted by .05% L-cysteine HCl, and cells grown in MRS with 0.05~0.10%

L-cysteine HCl were

more resistant to hydrogen peroxide. With respect to the effect of osmoprotectants on the survival of B. breve
subjected to freeze-drying, addition of 2 mM betaine or 2 mM trchalose increased the growth rate of cells
grown under osmotic stress and also made the organism more osmotolerant. Furthermore, the betaine or
trehalose increased the survivability of the cells after freeze-drying.
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Table 1. Effect of culture conditions on the growth characteristics and [J-galactosidase activity of B. breve

pH
Time pH 5.2 pH 5.5 pH 6.0 pH 6.5 pH 7.0
(hrs.) Log [3-gal Log B-gal Log f3-gal Log B-gal Log 3-gal
cfu/ml/ activity (u/mf) cfu/ml activity (u/ml) cfu/ml activity (u/m/) cfu/ml activity (u/m/) cfu/ml activity (u/ml)
0 477 90 4.34 85 513 138 5.02 220 4.90 220
2 497 120 4.34 100 5.22 400 5.18 425 5.20 275
4 580 148 4.40 115 5.40 950 6.19 735 5.70 1310
6 711 210 4.53 418 6.21 2500 6.55 2700 7.42 3055
§ 731 423 5.69 418 7.83 7035 7.20 6000 8.84 3675
10 830 1629 7.14 1263 8.69 7160 8.38 7050 9.56 4190
12 880 2644 7.41 1876 8.90 7345 9.01 7460 8.74 5640
14 9.09 3330 8.89 1719 970 7360 10.01 7475 8.60 6010
16 9.23 4415 9.87 2475 10.36 7190 9.99 6680 8.57 6240
18 953 4300 8.44 4633 9.19 7075 9.13 5180 8.54 6100
20 894 3930 7.54 7240 8.99 69001 8.43 5600 8.50 6000
22 890 3740 7.50 7200 8.83 6872 8.40 S5690) 8.50 5800
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Fig. 1. Influence of viability at different pH on sub-
sequent storage stability of B. breve at 4°C
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Fig. 2. Influence of B-galactosidase activity at different
pH on subsequent storage stability of B. breve at 4°C
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Fig. 3. Influence of viability at different pH on sub-
sequent storage stability of B. breve at -20°C
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Fig. 4. Influence of (-galactosidase activity at different
pH on subsequent storage stability of B. breve at -20°C
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Fig. 5. Growth of B. breve after incubation (12 h at
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Fig. 6. Survival of B. breve grown at 0%, 0.02%, 0.05%,
0.10%. 0.15% and 0.20% L-cystein HCI after ex-
posure to 100 ppm hydrogen peroxide
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Fig. 8. Effect of sodium chioride on the growth of B.
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Aol de] BL3l= B384 Eul3 3hah3 stressel
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23 Ze| Y3} betaines} trehalmeEI F2IE 24}
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trehalose &

B. breve2] os-

gl A3} osmotic stressE 5 24 =

e

Table 2. Survival of freeze-dried B. breve by sodium
chloride, betaine and trehalose in the growth medium
and freeze-drying buffer

Additive | Alter After
incubation freeze-drying
No additive 1.4%10"m/" 1.1% 10%m!
2 mM Betaine {media) 4.6 10"/ml 1.2%10%ml
(.15 M NaCl+2 mM 5.3 10%ml 1.8% 10%/ml
Betaine (media)
2 mM Betaine (buffer) 1.4%10%m! 1.6%10/m!

2 mM Trehalose (media) 5.6 10%m] 5.6% 10"/ml
0.15 M NaCl+2 mM 4.9% 10%m] 4.6%10"m!
Trehalose (media)

2 mM Trehalose (bulfer) 1.4 10%m! 5.7x 10%ml

"Viable cell count of freeze-dried B. breve was determined
after rehydration of freeze-dried powder in 10 ml sterile water
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