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Abstract

Ong-keun jook(Korean whole rice porridge)is a traditional Korean porridge made with whole rice. The aim of the
present study was to evaluate the effects of gamma-irradiation on the microbial and physicochemical characteristics of
rice porridge gamma-irradiation, even at a 1-kGy dose, decreased the total bacteria in cooked rice porridge to lower than
the detectable limit(102 CFU/g). The viscosity of gamma-irradiated rice porridge was decreased compared to that of con-
trol. Upon examination of granule morphology by SEM, cracks were observed on the starch granules in samples irradiated
at above 5 kGy. The results of the DSC curve suggest that gamma-irradiation delayed retrogradation of cooked rice
porridge. Based on the present results, gamma-irradiation was helpful for developing sterile and tube diets that are needed
for ill, old or infant subjects.
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Table 1. Effect of gamma-irradiation on total bacteria
and Escherichia coli(log CFU/g) of rice porridge during sto-
rage at 25T
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F137] f8l-E 5 kGy )4 ZAPE Bad o= A}
29t}

2. pH

WAYD ZAFE 259] pHE Table 29 YehAUT. A4At
7] 3 2 E FFol BARle] ZE AlRAAN WAKD 2AL
Aol S7Hdel wat pH7t Zadhe %S UEhiith
o2& WA ZAl 23t pH Zd L A F2o(Baraldi
D 1973)¢} ¥K(Lee et al 20007} 22 T} 2 FME Bn
gt 3lek o] 22 pH 4 4L 7 89| =AM W), pH
Z%2 gluconic acid, glyceric acid, deoxyketoheonic acid, 2-de-
oxygluconic acid®} Z+-& sugar acid7} BAE7] HlEo2 Al
HriDiehl er al 1978, Stewart EM 2001).
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Table 2. pH of gamma-irradiated rice porridge

Storage Irradiation dose(kGy)
period
(days) 0 1 3 5 10
0.0 240 ND” ND. ND. ND.
Total . 1.5 740 648 578 385 ND.
bacteria
3.0 745 650 630 547 ND.
0.0 ND. ND. ND. ND. ND.
E. coli 1.5 ND. ND. ND. ND. ND.
3.0 ND. ND. ND. ND. ND

Y ND. : Not detected within the detection limit < 10* CFU/g.

Irradiation dose(kGy)

0 1 3 5 10

pH 698°  692° 691° 6677  670°

7¢ ; Means in the same line (heating condition) with different
letters are significantly different(p<0.05).
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Table 3. Viscosity(cP) of gamma-irradiated rice porridge

Irradiation Temperature( C)

dose(kGy) - 0 0 Correlation .4
0 36,933 25,600 11,167 Y=-735.4X+55209" 0.9998
1 18,833 14,100 8,833 Y=-284.5X+25777 0.9973
3 16,333 11,167 7,400 Y=-251.6X+22118 0.9705
5 3,597 2,600 1,097 Y=-71.6X+5416 0.9988
10 2,500 1,180 603 =-52.8X+3629 0.9099

1 . . . .
) X is temperature, Y is viscosity.
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g} ol B AT AR E WA 2400 ofel A uapd 2Abh 2Ee sl B4 WXE G Yobn
=7} 7hadsle] TRE ko] 12%e] AFo] 1 kGy ZAle) o] 7] gl8) 248 ATHE Fig. 3, Table 5¢F 2T}, ZAMA o]
o LHE FHek 8%l SEE Q5T 1 20,333 ¢P, 40T :  Zy1alo] whe} B enthalpyr} Ztadle] w3} FE &%
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o o] JYLErt 2oHAM e FAEE v ASe] Ax
7t 7VsEE sttt Table 4. Texture profile of gamma-irradiated rice porridge
T3, zsq 2mol X Alole] FRTAE AuE A,
tzae] 73S 73549 71€718 HERA A, WA 1, 3, S -
W 10 kGy ZAFZ-E 742} 284.5, 251.6, 71.6, 52.8% LFER]) proTe 0 ! 3 : 10
o] AW Zo| Z7lotel| whal % sl WE A ZIlE Springiness 0396 0478°  0445® 0.446® 0486°
o] &g & 4 Urh

Texture Irradiation dose(kGy)

Cohesiveness  0.259°  0.268*  0257° 0264  0.273°

3 i 34748 —2.480° -1415° -0.837° -0.855°
4, dtotol xZZ2} 9l Xo|M| 7= Adhesiveness -3 80 5 837° —0.855

Ewz 2ok BEe| ek 2 71S Table 40] 1jghy ~ Chewiness 23387 3063°  23.67°  19.83° 21607
om, wele] @O Fig 1o YERAATE AR ZARA Hardness(g) 231.9°  2383% 2034™ 1694 161.9°
Fol S/MEE wde] B, SAELE IRAALY B2 pegiience 00450 0050 0.050°  0.055°  0.056"
3, 834, 745&— A3 ol WA AR ol
ote] <A} B Q7] B e Alasn, SEM Z3KFig. ¢ . Means in th.e same line .(heating condition) with different

2)E BT 214 3 kGy ZAA] 2 FHo] Bol7] Ao letters are significantly different(p<0.05).
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B 2 gtk & iz} 220 ol AE 2 thdal Ay Control 1 kGy 3 kGy 5 kGy 10 kGy
M3E oA ZBnHeR JolN AFP AR a2 [
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Sokhey & Chinnaswamy(1993)&= A A& ZAR= AE A} T
Zo|) Fg& A gkout, nF Al AE A 729
3] g1¢lo] Avkn Budk vh Yrt Wu er al2002)2 1 kGy Fig. 1. Granule of gamma-irradiated rice porridge.
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Fig. 2. Scanning electron micrograph (x3,000) of gamma-
irradiated rice porridge.
Crack and hole were indicated by arrow.

Table 5. DSC properties of gamma-irradiated rice por-
ridge

0 27.09 36.16 36.35 250.3
1 26.83 33.71 35.06 230.3
3 26.79 33.09 35.53 195.7
5 25.61 31.54 33.40 194.2
10 27.66 32.87 35.27 206.5

D T, : onset temperature(C).

2 T, : peak temperature(C).

9 T, : conclusion temperature(C).
9 AH : enthalpy.

KGy ZAMA] 1942 Jgo 2 thze] 78%0] sleats 39
t}. Bao & Corke(2002)2 pH 794 DSC &% 23}, ZtulAd
ZAE o] gelatinization temperatures7} ZAF Zrol] whek
AAF A vhE R AR ZAMAFS] Fotel] whet ge-
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Hest Flow(mW)
o
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¢ T T T T

Temperature(T)

Fig. 3. DSC curve of gamma-irradiated rice porridge.
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