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Effect of Thermophilic Bacteria on Degradation of Food Wastes. Yi Hwe-Su, Ji-Hyun Jeong!, Yu-mi
Park, Keyung-Jo Seul, and Sa-Youl Ghim*. Department of Microbiology, Kyungpook National University,
Daegu 702-701, Korea, 'Agro-Biotechnology Education Center, NURI, Kyungpook National University, Daegu
702-701, Korea — Food wastes were decomposed into the Mugri (Isung Engineering, Korea), a food waste
reduction machine, with adding sawdust of cryptomeria. Degradation effects were better when the machine
worked at over 45°C than those at the lower temperature. Thermophilic bacteria were isolated from cryptome-
ria sawdust and the food waste products degraded by the machine. The isolates from cryptomeria sawdust
were classified into 3 genera (Acinetobacter baumannii, Enterobacter sp. and Erwinia cypripedii) and almost
all the isolates from the degraded products were partially identified as Bacillus sp. by 16S tDNA sequence
analysis. The isolated thermophilic bacteria showed degradative enzyme activities. In the case of addition of
the 30 thermophilic bacteria into the machine, degradation rate of food wastes was almost twice as high with

increasing process temperature up to 6°C.
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Fig. 1. The Mugri machine for food waste reduction. The
machine (Isung Engineering, Korea) includes agitator, thermome-
ter, aerator, heater and instrument of weight measurement. Cryp-
tomeria sawdusts and food-waste were mixed in the ratio of 20:1
in the Mugri.
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Table 1. Partial identification of isolates by 16S rDNA sequence
analysis.

. Homologous microorganism GenBank
Strain . . .
(% identity) accession no.

KNUC201*  Enterobacter sp. (98%) EF159724
KNUC202%  Acinetobacter baumannii (100%) EF159726
KNUC203*  Erwinia cypripedii (98%) EF159725
KNUC204  Bacillus subtilis (99%) EF166038
KNUC205  Bacillus subtilis (100%) EF174523
KNUC206 Bacillus subtilis (99%) EF174538
KNUC207  Bacillus subtilis (100%) EF174524
KNUC208  Bacillus subtilis (99%) EF166039
KNUC209  Bacillus subtilis (99%) EF166040
KNUC210  Bacillus subtilis (99%) EF174522
KNUC211  Bacillus subtilis (99%) EF174525
KNUC212  Bacillus subtilis (99%) EF174526
KNUC213  Bacillus licheniformis (99%) EF166042
KNUC214  Bacillus licheniformis (100%) EF166041
KNUC215  Bacillus licheniformis (100%) EF174521
KNUC216  Bacillus licheniformis (100%) EF174520
KNUC217  Bacillus licheniformis (99%) EF174527
KNUC218  Brevibacillus borstelensis (100%) EF166043
KNUC219  Brevibacillus borstelensis (99%) EF174519
KNUC220 Brevibacillus borstelensis (99%) EF174528
KNUC221  Brevibacillus borstelensis (99%) EF174529
KNUC222  Brevibacillus borstelensis (99%) EF174530
KNUC223  Brevibacillus borstelensis (99%) EF174531
KNUC224  Brevibacillus borstelensis (99%) EF174532
KNUC225  Bacillus licheniformis (100%) EF174533
KNUC226  Bacillus massiliensis (99%) EF174534
KNUC227  Bacillus massiliensis (99%) EF166044
KNUC228  Bacillus sphaericus (98%) EF166045
KNUC229  Bacillus sonorensis (99%) EF174535
KNUC230  Bacillus subtilis (99%) EF166048
KNUC231  Bacillus subtilis (99%) EF166049
KNUC232  Bacillus subtilis (99%) EF166050
KNUC233  Bacillus subtilis (99%) EF166051
KNUC234  Bacillus subtilis (100%) EF166053
KNUC235  Bacillus pumilus (99%) EF174536
KNUC236  Bacillus subtilis (99%) EF174537
KNUC237  Bacillus subtilis (99%) EF166052
KNUC238  Bacillus subtilis (99%) EF166054
KNUC239  Bacillus subtilis (99%) EF166055
KNUC240  Brevibacterium sp. (99%) EF166056
KNUC241 Brevibacterium sp. (99%) EF166057
KNUC242  Brevibacterium sp. (99%0) EF166058
KNUC243  Brachybacterium sp. (99%) EF166047
KNUC244  Dietzia sp. (99%) EF166046
KNUC245 Dietzia sp. (99%) EF166059

2KNUC 201, 202 and 203 were isolated from cryptomeria sawdust.
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Fig. 2. Comparison of degradative effects on addition of ther-
mophilic isolates or not. (A) Change of temperature in the Mugri
machine, with or without microbe addition. In the case of microbe
addition, temperature was about 6°C higher than that of the con-
trol. (B) Weight decrement of food wastes. In the case of microbe
addition, degradation of food wastes was almost about two times
higher than that of the control.
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