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Abstract

Several bacteria and yeasts were isolated from soil and characterized for the
development of functional probiotics which can be used as a livestock feed additive. From
the soil, the microbial strains which have acid/bovine resistance, antibiotics resistance and
high stability, were isolated. Most strains selected were very tolerable against acids and
very stable in a broad range of pH. Some strains could survive 100% at pH 2.5. The
growth of the strains was not affected in the presence of bile acid, pathogenic E. coli and
several antibiotics such as tetracycline, nisin, kanamycin, streptomycin, ampicillin.
Acidogenic capability test showed that all the strains can produce acids. The hydrolytic
activities were analysed for amylase, protease, lipase and cellulase to decompose various
organic compounds. All the strains were found to be gram negative, round type,

non-kinetic and the color is yellow or white.
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Table 1. Viability of the YM-selected strains at acidic pH

pH 62 pH 3.0 pH 2.5 pH 20
No. of Strain  yriapility Sur. Viability Sur. Viability Sur. Viability Sur.
(CFU/ml) (%)  (CFU/ml) (%) (CFU/ml) (%) (CFU/ml) (%)

YM-04 6.6x10° 100 1.5x10° 227 1.2x10° 182 1.ox10° 152
YM-05 33x10° 100 1.6x10° 48.5 6.6x107 20 75x100 22.7
YM-09 1.4x10° 100 2.7%10° 100 3.6x10° 100 1.2x10° 85
YM-10 6.6x10° 100 9.2x10° 100 9.1=x10° 100 45x10° 68
YM-11 1.0x10° 100 6.1x10° 61 1.1x10° 100 5.6x10° 56
YM-12 1.0x10° 100 4.6x107 46 2.4x107 24 8.0x10° 8
YM-20 8.4x10° 100 52x10° 619 3.2x10° 38 3.1x10° 36
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Table 2. Acidogenic capability of the YM-selected strains

No. of Strain(YM)

Bromocresol
uple soluti
puple solution 04 0s 09 10 1 12 20
0.002 % ++ ++ ++ ++ ++ + +
++ : excellent, + : good, - : not effective

Table 3. Viability of the YM-selected strains against bovine

Bovine(ug/mé) 0 100 300 500

No. of

Strain Viability Sur. Viability Sur. Viability Sur. Viability Sur.
(CFU/m}) (%) (CFU/ml) (%) (CFU/ml) (%) (CFU/mI) (%)

YM-04 6.6x10° 100 3.1x10" 100 7.0x10'° 100 2.5%10° 100

YM-05 3.3x10° 100 8.5%10" 100 1.9%10'° 100 1.2%10"° 100

YM-09 1.4x10° 100 1.2x10" 100 9.5x10'° 100 2.7x10" 100

YM-10 6.6x10° 100 55x10"° 100 5.0%10'° 100 1.5%10"° 100

YM-11 1.0x10° 100 7.0x10" 100 1.1x10" 100 3.9x10° 100

YM-12 1.0x10° 100 8.5x10° 100 3.1x10° 100 45x10" 45

YM-20 84x10° 100 3.1x10" 100 Lex10" 100 65x10° 77

Table 4. Antibiotic resistance of the YM-selected strains

Antibiotic No. of Strain(YM)

(ug/mt_) 04 05 09 10 11 12 20
kanamycin(30) + + + + + 4+ 4+
kanamycin(20) ++ + ++ ++ ++ ++ 4
streptomycin(50) + ++ 4 + 4 ++ 4
streptomycin(30) ++ ++ ++ ++ ++ ++ 4
tetracycline(20) + + + + +4 ++ 44
tetracycline(15) ++ ++ ++ ++ ++ ++ +4

nisin(500) ++ 4 R ++ o 4 -+
ampicillin(500) ++ ++ ++ ++ ++ ++ +4

++ : high growth, + : low growth, - : no growth

- 182 -



YM4 YM5
A
Inhibitory zone
YM9 YMI10

(a)

Figure 1. Antibacterial activity of the YM-selected strains by paper disk assay

Table 5. Growth rate(il) and doubling time(ts) of the YM-selected strains

No. of Strain(YM)

04 05 09 10 11 12 20 MIX
Growth rate(1/hr) 0.186 0.27 0.341 0.133 0.167 0.14 0.142 0.199
Doubling time(hr) 3.74 2.57 2.03 5.21 4.15 495 4.88 3.48
Table 6. Characteristics of the YM-selected strains
No. of Strain(YM)
04 03 09 10 11 12 20
Morphology
Gram staining - - - - - - -
Shape round round round round round round round
Motility - - - - - - -
Spore - - + - - + +
Agar colony white white white white white yellow yellow
Physiological
Urease + + - - - - -
Protease + + + + + + +
Amylasee + + + + + + +
Lipase + + + + + + +
Cellulase + + + + + + +
Cirtrate - - + + + - -
Tryptophan - - - - - - -
Dextrose + + + + - + +
Catalase test + - - + - + +
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