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Abstract

To extend shelf life of cooked rice, main putrefactive microorganism isolated from cooked rice were iden-
tified by using the API 50 CHB kit and fatty acid analysis of the cell and antimicrobial activity of water ex-
tract of green tea was tested against isolated strains and some type of strains. The growths of Bacillus subtilis
ATCC 6633, Salmonella typhimurium ATCC 14028, Bacillus cereus YUFE 2004 and Staphylococcus aureus
YUFE 2087 were inhibited in broth containing 500 and 1000 ppm of green tea extract. Main putrefactive mi-
croorganisms of cooked rice were identified as Bacillus subtilis RHIJ-1 and Bacillus subtilis RHI-II. Green tea
extract of 500 and 1000 ppm level inhibited the growth of Bacillus subtilis RHI-I only.
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Table 1. List of strains used for antimicrobial ex-
periment

Bacillus subtilis ATCC 6633
Bacillus cereus YUFE 2004
Salmonella typhimurium ATCC 14028
Staphylococcus aureus YUFE 2087
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Fig. 1. Inhibitory effect of water extract of green tea

on the growth of Bacillus subtilis ATCC 6633 -@ -; Con-
trol, -%7-; 500 ppm, -¥-; 1000 ppm
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Fig. 2. Inhibitory effect of water extract of green tea
on the growth of Salmonella typhimurium ATCC 14028
Symbols are same as Fig. 1
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Fig. 3. Inhibitory effect of water extract of green tea
on the growth of Bacillus cereus YUFE 2004 Symbols
are same as Fig. 1
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Fig. 4. Inhibitory effect of water extract of green tea

on the growth of Staphylococcus aureus YUFE 2087
Symbols are same as Fig. 1

Table 2. Morphological and physiological charac-
teristics of isolated putrefactive strains from cooked
rice

Characteristics Strain | Strain II
* Morphological test
Shape rod rod
Gram stain + +
* Physiological test
Catalase + +
Oxidase + +
Voges-Proskauer test + +
Temperature sensitivity + +
25°C
35°C +++ +++
45°C + +
Citrate utilization + +
Nitrate reduction + +

Indole production

Symbols: +; Positive, —: Negative
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Table 3. Carbohydrate fermentation of isolated pu-
trefative strain from cooked rice

Results

Characteristics

Strain [ Strain II

Glycerol + +
Erythritol

D-Arabinose
L-Arabinose

Ribose

D-Xylose

L-Xylose

Adonitol

B Methyl-xyloside
Galactose

D-Glucose

D-Fructose
D-Mannose

L-Sorbose

Rhamnose

Dulcitol

Inositol

Mannitol

Sorbitol

o Methyl-D-mannoside
o Methyl-D-glucoside
N Acetyl glucosamine
Amygdaline

Arbutine

Esculine

Salicine

Cellobiose

Maltose

Lactose

Melibiose

Saccharose

Trehalose

Inuline

Melezitose
D-Raffinose

Amidon

Glycogen

Xylitol

B Gentiobiose
D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose - —
D-Arabitol

L-Arabitol - —
Gluconate --
2 ceto-gluconate - —
5 ceto-gluconate
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Symbols: +; Fermented, —; Not fermented, +; Slightly fer-
mented
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Fig. 5. Gas liquid chromatographic profiles of fatty
acid in putrefactive bacteria from cooked rice
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Table 4. Contents of fatty acid in putrefactive bacteria
isolated from cooked rice

Relative content (%)

Fatty acid
Strain 1 Strain [I
14:0 1SO 1.07 1.36
14:0 0.24 -
15:0 ISO 23.53 20.84
15:0 ANTEISO 38.12 38.66
15:0 ISO 30H - 0.37
15:0 20H - 0.43
16:1 w7 alcohol 0.25 -
16:0 ISO 4.08 5.05
16:0 2.98 2.77
ISO 17:1 w10¢ 0.93 0.99
17:1 ISO VANTEI 0.46 0.58
B 14.23 14.11
17:0 ISO 13.43 14.55
17:0 ANTEISO 0.28 -
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Fig. 6. Inhibitory effect of water extract of green tea
on the growth of Bacillus subtilis RHJ-I from cooked
rice Symbols are same as Fig. 1
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Fig. 7. Inhibitory effect of water extract of green tea

on the growth of Bacillus sublilis RHJ-11 from cooked
rice Symbols are same as Fig. 1
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