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Isolation and Characterization of Thermophilic Bacteria
for Aerobic Decomposition of Food Waste

Choi, Min Ho, Sung Eun Cho, Jung Mok Yoo
Yoon Jin Chung* and Yun Hee Park

Dept. of Biotechnology, Dept. of Environmental Eng, * Ajou University.
ABSTRACT

For development of microbial additives applicable to in-vessel composting system of food
waste, thermophilic bacteria which showed amylase, protease, lipase and cellulase activity
were isolated from soil, compost and food waste. Among 81 isolates, the growth
characteristic of 20 strains with high enzyme activity were examined. All strains are Gram
positive rod with catalase activity and 17 strains are spore formers. At 50°C, most of the
strains were able to grow from pH 5 to pH 10 and in presence of 8% of NaCl. In
trypticase soy broth, the growth of these strains was greatly increased by aeration, but
decreased at elevated temperature above 50°C.

Keywords: Thermophilic bacteria, Food waste, microbial additives, In-vessel composting
system
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Fig. 1. Plate Assay of Amylase, Protease, Lipase and Cellulase of the Isolated Strains.
(a) Amylase production of the isolated strains on the nutrient agar containg 1.0% soluble starch. Bacillus
stearothermophilius KCTC 1803 is a reference strain.
(b) Protease production of the isolated strains on the nutrient agar containg 1.0% skim milk.
(c) Lipase production of isolated strains on the Luria Burtani agar containg 0.5% tributyrin.
(d) Cellulase production of isolated strains on the 0.5% Na-CMC media.
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Table 1. Morphological and physiological characteristics of 20 selected strains.

strains shape (s;tr :ir: catalase spore

AR-2 rod + + +

amylase AR-3 rod + + -
producing AR-5 rod + + +
group AR-6 rod + + +
AR-7 rod + + -

P-6 rod + + +

protease P-10 rod + + +
producing P-13 rod + + +
group P-14 rod + + -
P-16 rod + + +

L-1 rod + + +

lipase L-2 rod + + +
producing L-3 rod + + +
group L-7 rod + + +
L-8 rod + + +

C-1 rod + + +

cellulase C-5 rod + + +
producing C-7 rod + + +
group C-9 rod + + +
C-11 rod + + +

+ : growth, (+) ! weak growth, ~ : no growth
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Table 2. Growth of Selected Strains in TS broth from pH 4 to pH 10 at 50°C.

strains pH4 pH5 pH7 pHS8 pH9 pH10
AR-2 - + + + + +
amylase AR-3 - + + + + +
producing AR-5 - + + + + +
group AR-6 - - + + + +
AR-7 - + + + + +
P-6 - - + + + +
protease P-10 (+) + + + + +
producing P-13 (+) + + + + +
group P-14 (+) + + + + +
P-16 - + + + + +
L1 - + + n + -
lipase L-2 - + + + + -
producing L-3 - + + + + (+)
group L-7 (+) + + + + +
L-8 (+) + + + + +
C-1 - - + + + +
cellulase C-5 (+) + + + + +
producing C-7 (+) + + + + +
group C-9 (+) + + + + +
C-11 (+) + + + + +

+ : growth, (+) @ weak growth, - ' no growth
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Table 3. Growth of Selected Strains in TS broth from pH 4 to pH 10 at 60°C.

strains pH4 pH5 pH7 pH8 pH9 pH10

AR-2 ~ - + + + -

amylase AR-3 - - + + (+) -

producing AR-5 - ~ + + (+) (+)
group AR-6 ~ - + + + -
AR-7 - - + + + -

P-6 - - + + + -

protease P-10 - - (+) - - -
producing P-13 - - + + + -
group P-14 - - + + + -
P-16 - - - - - -

L-1 - - + + - -

lipase L-2 - - * + - -
producing L-3 - - + + + -
group L-7 - - + + + -
L-8 - - + + (+) -

C-1 - - + + + -

cellulase C-5 - - + + + -
producing C-7 - - (+) + + +
group C-9 - - - + + -
c-11 - - + + + -

+  growth, (4) : weak growth, - @ no growth
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Table 4. Growth of Selected Strains in TS broth from
pH 4to pH 10at 60°C.

. NaCl
strains
8% 15%
AR-2 + (+)
amylase | AR-3 + -
producing | AR-5 + (+)
group | AR-6 + -
AR-7 + -
P-6 + -
protease P-10 + -
producing | P-13 + -
group P-14 + -
P-16 + -
L-1 + B
lipase L-2 + -
producing | L-3 + -
group | g + -
L-8 + -
C-1 + +)
cellulase | C-5 + (+)
producing{ C-7 + +
group 1 C-9 + (+)
C-1 + -

+: growth, (+): weak growth, —: no growth
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Fig. 2. Effect of aeration on the growth of selected strains with high enzyme activity at 50°C.

(a) amylase producing group (b) Protease producing group (c) lipase producing group (d) cellulase producing
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Fig. 3. Effect of temperature on the growth of selected strains with high enzyme activity at 50°C.
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Fig. 4. Effect of pH on the growth of selected strains with high enzyme activity at 50°C.
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Fig. 5. Effect of NaCl concentration on the growth of selected strains with high enzyme activity at 50°C.
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