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Table 2- Analysis of variance (mean squars) of
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7 : ol ) Sl oo ) Ty O) x> - R
sokaol s kg oloj ke s . 90 (339 .C‘)’ 31 ) JOEge
Amylose ; Cooking time ; Weight of Water Weight of Volumetric Variation source
Y Gelation g Grain solids absorption cooked rice expansion
Score elongation
. . . 35 cdale
2.05346936 ™ 0.54484127 ™ 0.88646329"™ 0.00650312 "™ 0.16720313 2.36981146 2.50897812 0.69206979 ™
Gas Concentration
o x . Yl
20.95361878 0.46746032 " 1.53799603 " 0.0006781"™ 0.16156146 0.02575312 ™ 0.07225312"™  0.31291146 @Po0) e
Exposure Time
2ol Do x5 clale
0.37731045 ™ 0.64775132" 1.1884755"™  0.0022892"™ 0.22676146 ™  2.35151701 "  2.34335035 "  0.14815035"™ a5 Concentrationx

Exposure Time
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Non significant ™ « significant (p<0.05) :* « significant (p<0.01) **
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Table 3- Mean comparison of cooking characteristics of rice investigated affected by ozone concentration

. l~| :'
sebel U3 ONIER s sy, T Erods o3l 35
S aa) B ¢ ) ass x> bl
(30 y0) s (a90) ey &lo (p,5) sl (o) (5w . (ppmv)
. Cooking . . Water Weight of Volumetric Gas
Amylose Gelation . Grain Weight of ' . expansion
time . ; absorption cooked rice p Concentra
(%) Score . elongation solids (gr)
(min) (gr) (gr) tion
(ppmv)
23.15+0.59 2 2.25+0.252 11.59+0.39 2 1.428+0.06 0.25+0.05 ¢ 7.68+0.37 0 12.78+0.31° 3.54+0.57 b 0
2324+ 0.64° 2.14+0.142 10.96+ 0.39 2 1.373£0.048 2 0.34+0.12°¢ 8.12+130° 13.1241.30°¢ 4.26+0.219 2 25
22.39+0.59 @ 2,00+ 0.00 11.71+£0.66 2 1.365+ 0.398 @ 0.59+ 0.56 @ 7.10+1.08° 12.10+1.082 3.86+0.102 50
22.26+0.76 2.63£0.382 11.66% 0.22 1.376 0.685 0.43+0.23° 6.94+ 0.41° 11.94+ 41° 3.82+0.363 % 75
ol e Bl 1S5 iy o Sihs s 5105 o gime B LSy By shls sl (uSKiles (g b o
Results are mean of five Means with similar letters within the same column are not significantly different (p<0.05).;
replications+ standard deviation
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Table 4- Mean comparison of cooking characteristics of rice investigated affected by ozonation duration
RISET _ S
T Cete . led . eloda asy @y 0i
gkl a5 6 pod sy Job Sali8l sl slge (439 ero bl w200l
. < (55 (%) i g
. i ) . Water Weight of ~ Volumetric 29
Amg/lose Gelation Cooking | Gralr_1 Wﬁ'ght of absorption  cooked rice expansion  Ozonat
(%) Score time elongation solids (gr) (ar) (ar) ion
(min) (day)
24.80+ 0.56 2 2.38£0.26%  10.88+0.54° 1.382+0.055% 0.319+0.079°  7.50+045°  12.50+0.45% 4.16+0.31° 1
23.20£0.40° 257£0.43%  11.93+0.39° 1.397+0.086%°  0.321+0.68° 7.51£0.43° 12.61+0.432 3.76£0.42° 3
22.00£0.23 ¢ 2.00£0.0°  11.61+0.32° 1.375+0.039% 0.349+0.228°  7.39+1.80° 12.39+1.8° 3.73£0.49° 5
21.05+0.37 ¢ 2.13+0.13% 11.62+0.39*  1.389+.051% 0.613+0.573% 7.45+0.72° 12.45+0.72 % 3.82£0.42° 7

el Hlre Gl £ LSS 2l 0Kk ol
Results are mean of five replication+ standard deviation
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Table 4- Mean comparison of cooking characteristics of rice investigated affected by by ozone concentration x
ozonation duration

x o3 edalé
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sobael IR o PR ey TR SRSy °
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Amylose Gelation Cooking ) Weight of . . Volumetric  Concentratio
. Grain . absorption cooked rice .
(%) Score time . solids (gr) expansion  nx Exposure
) elongation (gr) (gr) .
(min) Time
(ppmvx day)
2485£1.00%  3.00:100% 1075:0.00° 4PE002 g319.0079%  774:020% 1274+022° 440057 ox1
239261004 2.006000° 1225¢150° 43E0IZ 6319, 0079  758:050% 1208+0.21° 3.25:000¢ 0x3
2260+ 015%% 200:000° 1200:075° 50032 4319, g079e  TIEDO2 550010 3256000 0%5
21.15:008%  200£000° 11.38:013° “42E005 531910079 808r004° 13.08:004° 3.25:0.00° 0x7
2504£188°  2.00£000° 088£038° oo0t0038 4319007000 707:021° 1207£021°  433+0.00° 1x25
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22.02+0.85%%  2.00£000° 1150£0.00° 20E00%5 4310, 0079 go5:003° 1305:0030 80008 3%50
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Means with similar letters within the same column are not significantly different (p<0.05).;Results are mean of five
replications+ standard deviation
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Abstract

Rice (Oryza sativa L.) is the second most important cereal after the wheat crop in the world.
Rice grains and their products make up about 40% of the food needed by half of the world
population. To replace new and low-risk methods in grain storage while maintaining its quality,
in this study, the effects of ozone gas concentration and exposure time after a four-months
storage period on some characteristics of Fajr Var. rice including cooking time, loss of solids,
Water absorption, amylose content, the weight of cooked rice, cooked grain elongation ratio,
gelatinization score and volumetric expansion) using a completely randomized design in (4x4)
factorial experiments with four levels of ozone concentration (i.e.0, 25, 50 and 75 ppm) and
four levels of exposure time (i.e.1, 3, 5 and 7 days) with three replications were examined. The
results showed that the ozone gas concentration had a significant effect at the (P<0.01) on all
cooking characteristics of rice grain except volumetric expansion, cooked grain elongation,
cooking time, gelatinization score and amylose content. The maximum weight of rice cooked
(13.12 g), water absorption (8.12 g), loss of solids (0.59 g), cooked grain elongation (1.428) with
a significant difference (P <0.05) occurred at concentrations of 0, 25, 50 and 75 ppm,
respectively. In addition, there was no significant difference (P <0.05) for the cooking time
(11.71 min), gelatinization score (2.63) and amylose content (23.24%) with the ozone
concentrations (50, 75 and 25 ppm), respectively. The volumetric expansion characteristics
(P<0.05), the content of solids and the amount of amylose (P <0.01) were significantly affected
by the duration of treatment, so that the maximum volumetric expansion (4.16), weight loss of
solids (0.613 g), and the rate of amylose (24.80%) were observed at 1, 3 and 1 day, respectively.
Therefore, regarding the interaction between ozone gas concentration and exposure time, it was
recommended to the storage of rice grain ozonation with 25 ppm for five days must be used
because of having a maximum weight of boiled rice (11.51 gr) and water absorption (10.11 gr)
with significant differences (p< 0.01), and no significant effects (p< 0.01) on the other
characteristics.

Key Words: Amylose content, Cooking charasteristics, Gelation score, Ozonation, Rice.
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