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Change of the bacteria by the difference in the number of the times to washed rice and

preservation condition to cooked rice.
Hircko HOSHINO®* and Hiromi GOCHOU**

We tested it for the purpose of preventing a quality drop of the cooked rice,

We did the washed rice

number of the bacteria measurement (total viable bacteria counts, heat-resistant bacteria counts)

before doing it of rice.

I considered how long the number of the bacteria changed by difference in

wasghed rice number of times.  As a result, there were 10°- 10fand many bacteria in (1) unpolished
rice. 10#- 10° and the number of many bacteria did not decrease even if they went the washed rice
number of times to five times. @/The polished rice was 108, There was not the effect of the bacteria
elimination by the washed rice number of times like unpolished rice.  The number of the bacteria
measurement of the cooked rice reached, too.  As a result, the bacteria extinction with most samples
by heating. However, there were few bactena, but survived according to a sample. It was the Bacillus
genus when we identified these bacteria. We thought that these bacteria reduced quality. ~ We stored
this cooked rice with 2, 5, 24, 48 and 72 hours. As a result, these bacteria was not growth at 20°C.
These Bactenia suddenly growthed at 30°C  in 48 hours.
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Tablel The brand and production area of the rice which we used for the sample

A Koshihikari BL Niigata A= A-2
B Milky queen Fukushima B-1 B-2
c Konuhikari Saitama c-1 c-2
D Fusskogane Chiba (B D-2
E Koshihikari Miigata E-1 E-2
F Germination rice (Haigamai) domestic F

G Red rice* domastic G

H Black rice domestic H

J Hitomebore Fukushima J

* There is indication for packing “Used for heat sterlizing”
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Table 2 Total viahle bacteria counts by the difference in washing number of times (CFUig)
Sample 1wash 2 wash Jwash 4 wash 5 wash
unpolished | A1 7.0<105 3.0%105 2.6%106 1.9x106 1.4x106
rice B-1 4.9%108 2,3%106 1.1%108 6.0 105 3.5%10°
C-1 1.4x108 6.7105 424105 2. 9%105 1.7%106
D1 6.0%105 2.4x105 1.3%106 8.6x104 8.2x10¢
F <10 <10 <10 <10 <10
G 0 0 0 0 0
H | 1waos 7.7%105 5.4x100 3.1X108 3.4x106
polished A2 | Bax10? 2.2x102 5,610 1.6%102 1.0x102
rice B-2 2.6%109 8.8x10° 1.7x102 33 33
c2 9.2¢102 3.6%10° 1.5%102 85 37
D.2 2.2%102 74X | 4.0}102 2.0%102 1.3x102
E-2 94X108 | 34x10? 2.0x102 93 36
J 1.2%108 2.9%102 70 1.0x102 2,5%10°

Uncooked rice



Table 3 The heat-resistant bacteria counts by the difference in washing number of times [CFUg)
Bample 1 times 2 umes 3 fimes 4 times 5 ames
A1 220 180 B 3 7
B-1 1100 100 a7 150 8
Ca 23 28 41 bl 7
unpolished rice D-1 66 ) 17 11 2
F 1] 0 1] (] 0
G 1] 0 0 1] ]
H 44 14 i) 0 ]
A2 10 2 0 ] 0
B-2 ] 5 4 2 1
c-2 a 4 2 1 [}
pelishad rios D-2 1 3 2 2 2
E-2 8 i 9 & 4
dJ 0 ] 9 6 4
#heat treatment at 75°C for 15 min,
Uneooked rice : The washed rice number of the bacteria of the water.
Table 4 Total viable bacteria and the heat-resisiant bacteria counts in uncooked rice {CFLIg)
viable bacteria count the heat-resistant bacteria count
unpolished rice polished rice unpalished nee polished rice
A 2.1x108 1.0x10 7.5x102 1.1x102
B 3.0x=108 S.8=108 B.Ax102 0
c Le=10# B.Bx108 2.6x108 2.5x101°
D 1.1=108 b.Ex102 B.E=10¢ Q
E 2010 f.6x10° 5.0x10 B.5x10¢
F V] 0
G (1] 0
H 1.5x107 d.5x100
J 1.4x108 ; 0

Uneooked rice : The washed rice number of the bacteria of the rice itself.
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Table 5 Total viable bacteria counts and the heat-resistant bacteria counts in cooked rice  (CFU/g)
viable bacteria count the heat-resistant bacteria count
unpolished rice polished rice unpolished rice polished rice

A 270 a a0 0
B 0 0 4] 0
G 0 a 0 0
D 10 0 0 0
E 0 0 0 0
F 0 0

G 0 0

H 10 5 -

Bl e 0 0

The cooked rice number of the bacteria of the rice itself,
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Table 6 The change of the number of the bacteria
counts by the difference of the preservation time wcr
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Table 7 The change of the number of the bacteria counts
by the difference of the preservation time o

Just Just
after 2hour | Shour | 24hour | 48hour | 72 hour after 2 hour | 5 hour | 24 hour | 48 hour | 72 hour
eooling later later lator later later cooking | later later later later later
Tioe rice
Al 0 0 0 0 0 0 Al 0 0 0 0 130 al
A2 0 0 o 0 0 0 AZ 0 0 0 0 10 10
F 0 0 0 0 0 0 F 0 0 0 0 il 85
G 0 0 1] 0 0 0 G 0 0 0 1] 0
H 0 0 1] 0 0 0 H ] 0 0 0 15
J 0 0 0 0 0 0 J 0 0 0 0 10
(Preserved 20°C) { Preserved at 30°C)




Table 8 Physiological property of bacteria of rice and cooked rice (genus level)
sample unpolished rice porishued rice

test 1 2 3 4 1 2 3 4
Form of bacteria R R R B R R R R
Gram's stain + + + + + e + +
Spore + + + + # + + +
Motalaty + + + 7 + + + +
Catalase test + + + + + + - +
Oxidase test — — - — - — — —
O-F test F (8] F N F (8] F N
Growth in the air + -+ + + - + + +

1-4: Pure separation bacteria from cooked rice

R:bacillusrod F:fermentation O:oxidation N: No action
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