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ABSTRACT - To defend putrifaction of the processed rice cake from gas-forming yeast during storage and distribu-
tion, it needed to reduce and remove them. The sanitizers of ethanol and organic acids were applied on Pichia anom-
ala, Candida tropicalis, and isolated yeasts from the putrified cut rice cake. Although growth inhibition effect by the
sanitizer of 20% ethanol, 1% acetic acid, or 1% lactic acid respectively were very low, the combined sanitizer of 20%
ethanol and 1% acetic acid, or 1% lactic acid showed very high sterilizing effect toward the yeasts. Six log cfu/ml of
the yeast was reduced with this combined sanitizers for 30 minutes. In addition, the combined sanitizer heated from
20 to 50°C had more the increased sterility. Therefore, the sanitizer of the combined ethanol with the acetic acid or the
lactic acid for 30 minutes at 50°C might reduce or sterilize the putrifying yeast at the processed rice cake. The result
might be also applied to the effective pre-treatment of many agricultural food stuffs against yeast, especially unsteril-
ized stuffs, without any hazards from the special sanitizers and nutritional loss from harsh sterilization.
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Table 1. Growth inhibition effect of yeasts with the various sanitizers (cfu/ml)
Pichia anomala Candida tropicalis Isolate Y-1 Isolate Y-2

Control (No treatment)" 4.0x10° 2.1x10° 5.8x10° 8.9x10°
Ethanol(20%) 3.1x10° 2.4x10° 3.0x10° 2.0x10°
Lactic acid(1%) 5.9x10° 8.3x10° 1.8x10¢ 6.9%10°
Acetic acid(1%) 3.7x10° 3.0x10° 2.1x10° 3.6x10°
Ethanol(20%) + Lactic acid(1%) ND? ND 2.0x10' ND

Ethanol(20%) + Acetic acid(1%) ND ND ND ND

Ethanol(20%) + NaCl(10%) 7.2%10° 5.9%10 3.4x10° 2.8x10*

YParenthesis figures indicate the contents of each sanitizers(v/v or w/v), ?ND : Not Detected. Each yeast strain cakes were added to each

sanitizers for 30 minutes and spreaded on PDA agar.



102 J.-S. Kim et al.

Table 2. Growth inhibition effect of yeast after sanitation with different ethanol concentrations for 10 minutes (cfu/ml)
Control(0%) 5% EtOH 10% EtOH 15% EtOH 20% EtOH
Candida tropicalis 1% Acet.ic ac.id 3.2x1 0: 1.6 102 6.4><10: 8.1x 102 9.0x 11?‘
1% Lactic acid 3.2x10 1.8x10 9.0x10 6.8x10 ND
Pichia anomala 1% Acet.ic ac.id 3.3x10° 4.6x10° 8.8x10° 3.0x10° ND
1% Lactic acid 33%10° 3.1x10° 1.6x10° 2.7x10° 2.0%x10"
Isolate Y- 1% Acetic acid 4.9x10° 2.6x10° 1.4x10° 2.9%10° ND
1% Lactic acid 4.9%10° 43x10° 3.2x10° 43x10* 5.0x10'
Isolate Y2 1% Acetic acid 7.0%10° 2.0x10° 4.6x10* 2.0x10° ND
1% Lactic acid 7.0x10° 6.8x10° 1.6x10° 4.1x10° ND
DND : Not Detected
Table 3. Growth inhibition effect of yeast after sanitation with different ethanol concentrations for 30 minutes (cfu/ml)
Control(0%) 5% EtOH 10% EtOH 15% EtOH 20% EtOH
Candida tropicalis 1% Acet.ic ac.id 3.2XIOZ 7.1><10: 3.1x 10: 1.2><1]?2 ND
1% Lactic acid 3.2x10 8.3x10 2.2x10 ND ND
Pichia anomala 1% Acetic acid 3.3%10° 5.0x10" 7.1x10* 3.9%10? ND
1% Lactic acid 3.3x108 3.1x10° 5.0x10° 3.0x10' ND
Isolate Y-l 1% Acetic acid 4.9x10¢ 1.1x10° 2.3x10* ND ND
1% Lactic acid 4.9x10° 3.5%10° 1.7x10° 6.4x10° ND
Isolate Y-2 1% Acetic acid 7.0x10° 6.8x10°* 6.3x10° 1.0x10 ND
1% Lactic acid 7.0x10° 1L1x10° 5.4x10* 1.0x10* 2.0x10'

"'ND : Not Detected
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Table 4. Growth inhibition effect of yeast for different organic
acids of the complex sanitizer containing ten percentage ethanot

(cfu/ml)
0% 1% 3% 5%
Candida  Aceticacid 4.5x10° 14x10* NDV ND

tropicalis  Lacticacid 4.5x10° 3.0x10° 1.0x10' ND

Pichia  Aceticacid 2.8x10° 8.0x10° ND ND
anomala  Lacticacid 2.8x10° 3.8x10* 5.2x10* 7.0x10'

Isolate  Aceticacid 3.6x10° 4.1x10° ND ND
Y-1 Lacticacid 3.6x10° 2.2x10° 2.6x10° 1.6x10?

Isolate  Aceticacid 3.1x10° 6.8x10° ND ND
Y-2 Lacticacid 3.1x10° 3.2x10° 2.8x10° ND

DND : Not Detected
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Table 5. Growth inhibition effect of yeast for different sanitizer temperature (cfu/ml)
Pichia anomala Candida tropicalis Isolate Y-1 Isolate Y-2
Control 20°C 50°C 20°C 50°C 20°C 50°C 20°C 50°C
5.9x10° 6.8x10° 2.3x10° 3.1x10°
Ethanol(20%) + Acetic acid(1%) NDV ND ND ND ND ND ND ND
Ethanol(20%) +Lactic acid(1%) ND ND ND ND 1.0x10° ND 3.0x10' ND

Y ND : Not Detected
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Table 6. Detection of yeast from the stale processed rice cakes

after various sanitizers (cfu/ml)
Viable count of yeast

Control"” 7.8x10°
Fthanol(20%)? 4.1x10°
Lactic acid(1%) 3.6x10°
Acetic acid(1%) 6.3x10°
Ethanol(20%) + Lactic acid(1%) 1.0x10'
Ethanol(20%) + Acetic acid(1%) ND?

Ethanol(20%) + NaCl(10%) 5.5x10°

"Non-sanitizer treated, ?Parenthesis figures indicate the contents
of each sanitizers(v/v or w/v), ”ND : Not Detected. The stale pro-
cessed rice cakes were dipped in each sanitizers for 30 minutes,
stomached, and spreaded on PDA agar with erythrpmycin and
chloramphenicol.
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