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Effect of Gamma Irradiation on Quality of Cooked Rice
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Abstract

Cooked rice for immunosuppressed patients was irradiated at 0, 5 and 10 kGy, and investigated on the
irradiation effect on color, texture, and shelf-life during storage at 30°C. Yellowness was significantly increased
in cooked rice with the increase of storage period and irradiation dose (p<0.05) and the ratio of adhesiveness/
hardness of cooked rice was decreased by irradiation at 10 kGy. The result of total plate count of non-irradiated
cooked rice was 7 log CFU/g and that of 5 kGy irradiated cooked rice on 7 day storage was 4 log CFU/g,
while that of 10 kGy irradiated sample was not detected even at the end of storage. Irradiation with 5 kGy
on cooked rice is proper to prolong the shelf-life considering color, texture, and it was extended to over a
month. Further research is necessary to apply the high-dose irradiation for long-term preservation to inhibit

color and texture change.
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Table 1. Relationship between total color difference and
sensual difference

Total color difference (AE)" Sensual difference

0~0.5 Trace
05~15 Slight
1.5~3.0 Noticeable
3.0~6.0 Appreciable
6.0~120 Much

over 12.0 Very much

Y AE: Overall color difference V AL*+ da*+ 45
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Table 2. Effect of gamma irradiation on Hunter color values” of cooked rice during the storage at 30°C
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Storage period Irradiation dose « " " 2)
(days) (kGy) L a b 4E
0 73.47+£113% -153%0.14° 1.71£0.15° -
0 5 70.91+0.54° -1.20+0.25° 25240.00° 2.73£0.49
10 69.98+£0.35° -0.96+0.01° 462+0.03° 458+0.25
0 73.01+0.33 ~155+0.02° 1.75£0.16° -
3 5 70.69+0.79° -1.16+£0.02° 2.58+0.29° 2.53+0.64
10 68.63:0.86° -0.88+0.05" 5111068 5.58+0.87
0 71.16+1.33° -1.85£0.14° 2.43+0.45° -
7 5 69.02+0.30° -1.13+0.08° 365+0.18° 258+0.13
10 65.97+0.35° -0.83+0.01° 5.37+0.06° 6.05+0.32
0 67.831+0.54° -1.81+£0.14° 3.17+0.27° -
14 5 66.16+0.89° -1.02£0.03° 4.06+0.28° 252+0.75
10 63.63+£0.58° -0.49+0.14° 6.86+0.54° 6.29+0.26
0 65.73£1.91° -155+0.24° 3.34+0.25° -
28 5 64.01+0.83® -0.76+0.19° 5.06+0.98° 2.6010.17
10 62.30+0.69° -0.31+0.10° 772+ 055" 5.70+0.82

1
'Each value represents mean= SD.

?JZIEI Overall color difference V 4L°+ 44°+ 48,
®Means with different superscripts within a column are significantly different (p<0.05).
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Table 3. Effect of gamma irradiation on textural properties of cooked rice during the storage at 30°C

o] ZFashe] #

kg velhglc) Q_JBLXJ oz A

2AA ehte e A B4 F 44

4l

A2 9) depolymerizationel] 2 amylose®} amylopectin®]

Eajol ola) FAol Astsl =
o1g3to] AR 24
wheba) Zhobal Zabe] o) i) ¥4
@ A ez ol Bl 1A A
1% F BE AT AnE 2

19} 7ha
oz aprsch A%
Fohe 7 3kg heh

7
=z
7

EA]o] gl o o]z]gt A A&
Fo) AA7|E2A 74551"4‘4(14)

w3t ol

Aevt folx el Aol Q1A edgheh. aEv, A 7Y
T u) =AY R AR w7k 74 AL w4 S

ojg kel 397k Al o) ARE AA
Ao Zr)etel7] o &
FHulv| o] wiube 2] Aol X
1% ARE AP FAT e
a3 RS $2] w7} A6l g AR
o2 wustgeh wela $34] A Y

|

24 o8 32
o] 7-] o7 Aﬂl}—ﬂ E]'(S) Okabe(15)=
A ol 2] A ZX*H—‘*I
ERCED RS

Fl

1= adAkel 7
e

wpsl A2k

(log CFU/g)

Irradiation dose

Storage periods (days)

Factor (kGy) 0 7 14 28
0 1004 1099" 1202* - -
Hardness (g) 5 1104 1154 1079 1229
10 1191 1171 1222 1189
0 0.0290* 0.0285" 0.0322% - -
A/H” 5 0.0232™ 0.0210° 0.0280" 0.0239™ 0.0186"
10 0.0114° 0.0116° 0.0122° 0.011° 0.0124°

1) . . . . .
Bar indicates no determination because of spoilage.
7 .

A/H means adhesiveness/hardness.

* “Values with different letters within a column differ significantly (p<0.05).
¥ *Values with different letters within a row differ significantly (p<0.05).
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Fig. 1. Effect of gamma irradiation on the pH (A) and titratable acidity (B) of cooked rice during storage at 30°C.

® 0 kGy, B 5 kGy, Al 10 kGy.

Table 4. Effect of gamma irradiation on the total bacteria and mold of cooked rices during storage at 30°C (log CFU/g)
Irradiation dose Storage periods (days)
(kGy) 0 3 7 14 28
0 2.8+0.06" 7.7+0.03 8.32+0.59 -2 -
Total bacteria 5 ND? ND 360£0.15 430+0.21 4.36+0.00
10 ND ND ND ND ND
0 ND ND ND ND ND
Yeast & Mold 5 ND ND ND ND ND
10 ND ND ND ND ND

ilMean +standard deviation.
“Bar indicates no determination because of spoilage.
*Not detected within the detection limit<10' CFU/g.
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