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Figure 1. Molecular structure of amylose and amylopectin.
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Table 1. Effective chemical properties on cooking quality in different Iranian rice varieties

o) ml\”; L :;l:;& JTN el Lﬁ;—» O N sheps & apd sl s;:&‘ b
Varieties oosa Gharib noar arom asssan Salari  Domsefid Domsorkh  Domsiah arom
Tarom boo mabhali saraee amiri
=Y eyl
O 4.53 4.80 4.20 4.46 4.36 4.33 4.66 4.76 4.46
Gelatinization
score
Sokool 0o
Amylose 21 20.2 20.5 219 21.5 21.4 20.8 22.7 22.2
content (%)
ST Ml
Lipid content 1.01 1.15 1.36 0.69 1.04 0.52 1.20 1.30 0.58
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Figure 2. Gelatinization changes in different rice varieties during heating by Differential Scanning Calorimetry method.
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Figure 2. Gelatinization changes in different rice varieties during heating by Differential Scanning Calorimetry method.
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Table 2. Analysis of variance for gelatinization temperature parameters

SOV ehsan VR e Tp(°C) ToCC) Ay OF s
df Little method
Treat I, 9 10.72™ 3.047 3.49™ 851" 0.11™
Error o 20 0.26 0.019 0.051 0.022 0.032
CV (%) Sl e yo 0.64 0.19 0.34 1.73 3.99

™ Non-significant and ™ Significant at 1% probability level.
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Table 3. Mean comparison of gelatinization properties in different rice varieties by Differential
Scanning Calorimetry and Little method

Variety o5 GT Score T, (°C) T, (°C) Ty (°C) AH? (j/g)
Domsiah ol po 4.76° 82.33" 73.70% 67.70° 8.25¢
Domsorkh oy 4.66™ 82.30° 73.50° 67.35° 11.48°
Domsefid Sk 4.33% 76.66° 71291 64.82° 6.568
Salari Vo 436" 81%® 72.47% 66.04" 8.61¢
Hasssansaraee ety 4.40™ 80.33% 72.79¢ 66.65° 6.448
Tarom mahali o o 4.46"™ 79.66™¢ 71.61° 65.30% 7.79°
Anbarboo g peie 4.20° 80.66" 72.19¢ 67.39° 10.66°
Gharib sl 4.80° 82.33° 74.09° 67.61° 9.58°
Moosa tarom ol go 4.53%® 794 71.83¢ 65.75% 9.29¢
Tarom amiri el ol 4.46% 78.33¢ 71.48" 65.65 7.20"
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AH: Gelatinization enthalpy, Ty: Onest temperature, Tp: Peak temperature, Tc: Conclusion temperature, GT:

Gelatinization score with Little method
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Table 3. Correlation between gelatinization
properties obtained with Differential Scanning
Calorimetry and lipid content in rice varieties

oo T, T, T, AH
Trait
e e 0.88%*%  0.74% 0.90%* 0.68%
Lipid content (%)

TN 510 Jlisl mhaw js jls e S 5 *
“and ™" Significant at 5% and 1% probability levels,
respectively.
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Abstract

Rice cooking and eating quality are the most important factors for accepting a variety by
consumers. To determine the accurate gelatinization properties of rice starch with Little and
Differential Scanning Calorimeter (DSC) methods, this research was carried out on 10 Iranian rice
varieties. All varieties were similar in amylose content and gelatinization score with Little method.
The starch properties such as gelatinization enthalpy (AH), onest temperature (T,), peak temperature
(T,), conclusion temperature (T.) were measured by using of the curve derived from DSC. Analysis of
variance showed significant differences between studied varieties for gelatinization parameters
obtained from DSC method, but there weren’t the significant differences between varieties for
gelatinization scores derived from Little’s method. The maximum and minimum enthalpy (AH) was
observed in Domsorkh (11.48 j/g) and Hasssansaraee varieties (6.44 j/g), respectively, but Domsorkh
and Hassansaraee varieties had similar scores for alkali spreading values from the Little’s method. In
varieties with the same amylose content, lipid-amylose complex increase crystalline structure of starch
so enthalpy for gelatinization will be increased. Data analysis showed that there was significant
correlation between lipid content and enthalpy at 5% probability level. In mean comparisons between
varieties, the minimum and maximum onest temperature (T,) were observed in Domsefid (64.82 °C)
and Domsiah (67.7 °C) varieties, respectively. Also, there was the significant correlation between
onest temperature and lipid content. Results from current research showed that the Little’s method is a
rapid and economical method for selecting lines and varieties with suitable gelatinization properties
(3-5 score), but DSC method can explain more details of cooking differences between varieties where
Little’s method is unable to explain them.
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