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Starch viscosity properties: New criteria for assessment of cooking quality of rice
(Oryza sativa L.) cultivars
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Fig 1. Pasting properties curve of rice grain starch
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Table 1. Analysis of variance and orthogonal comparisons for paste viscosity characteristics of starch in local and improved rice varieties

MS) ol p S

Sk Jile S S St Oy s 05Y 0L
elsTarys She Slas Minimum Breakdown Final S Saom (St S 4 S her Sl a3
S.0.V. PR d.f Peak viscosity viscosity viscosity viscosity Setback Peak time Pasting temperature
Variety &l 11 3906.18™ 9925.84™ 3775.62°  9620.06" 1884.18™ 0.38™ 13.87”
Local variety s o 5 454,01 1142.43™ 1764.73"  2142.01” 423.83" 0.10" 13.96”
Local versus improved — ss =Sl Llis 55 Jous 1 10718.28" 6535.16" 514.32"  1017.33" 2395.99™ 0.12" 1.62"
Improved variety okt Mol o5 5 5995.93™ 19387.19™ 6438.77" 18818.66 3242.16™ 0.71" 16.23"
Error il s 24 18.78 29.12 12.09 30.30 22.84 0.004 0.03
C.V (%) (e p3) Sl ks s -- 1.58 2.70 4,66 1.66 3.61 1.07 0.19

**: Significant at 1% probability level
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Table 2. Mean and standard error of qualitative characteristics in local and improved rice varieties

Sl e
ods 5V
Sk Ol 5 Gelatinization J5 el 5 o3 RS8Ol
Variety ) Amylose content temperature Gel consistancy ~ Protien content
Hashemi eila 21.1+0.85 4.5+0.44 53.0+1.67 9.8+0.13
Hassansaraei S g 21.7+£1.04 4.5+0.16 51.0+4.57 7.8+0.17
Gharib N 21.3+0.75 4.6+0.20 59.0+4.19 9.0+0.09
Salari ey 21.6+0.62 4.2+0.22 46.0£1.02 9.0+0.09
Binam el 22.1+0.85 4.2+0.43 58.0+0.39 9.3+0.16
Domsiah ol 21.1+1.25 4.1+0.52 53.0+3.86 9.9+0.18
Mean Sk 23.0+0.71 4.4+0.21 53.3+4.67 9.1+0.76
Khazar S 21.9+0.30 4.6+0.76 65.0+5.48 9.7x0.11
Sepidroud 39hm 27.6x1.26 7.0+0.04 30.0+4.72 7.7%0.16
Bahar 1 hybrid Volp e 21.8+0.79 5.0+0.79 60.0+0.22 8.2+0.14
Dorfak Sy 23.1+0.50 3.1+0.50 65.0+2.17 6.6+0.16
Saleh Ao 26.2+1.04 7.1+0.08 33.0+1.22 7.7x0.16
Kadous als 23.1+1.03 3.6+0.24 51.0+4.73 8.2+0.21
Mean Sk 23.9+2.39 5.3+1.67 50.6+5.73 8.1+1.01
Confident range o sllas atals 20-25 3-5 40-60 9-11
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Table 3. Mean of paste viscosity properties in local and improved rice varieties

Variety D) A S S i Jilo S S St S Sogm (S A S 4 ey S SRS S K Sl a3

Local varieties s o6l Peak viscosity  Minimum viscosity Breakdown Final viscosity Setback Peak time Pasting temperature
Hashemi Pein 267.58+2.53 173.8746.54 93.71+10.87 311.42+5.82 137.55+1.80 5.88+0.08 94.92+0.28
Hassansaraei S 276.05+4.63 174.96+3.42 101.0543.93 311.84+5.83 136.88+4.01 5.88+0.08 94.77+0.56
Gharib NS 273.20+2.70 176.96+3.07 96.24+2.91 283.49+2.70 106.53+0.95 6.08+0.04 99.00+0.28
Salari sVl 289.52+4.18 187.28+4.89 102.24+3.16 321.44+3.12 134.16+5.65 5.87+0.04 94.72+0.56
Binam el 292.01+3.73 205.40+2.92 86.61+2.30 327.55+2.59 122.15+0.76 5.99+0.03 95.31+0.14
Domsiah olowes 261.11+7.24 180.64+9.54 80.42+3.61 300.63+9.20 119.99+1.40 6.01+0.06 99.00+0.28
Improved varieties o mSol ol

Khazar o 238.65+2.22 167.29+6.66 71.06+4.80 313.21+5.76 145.92+1.14 6.03+0.08 95.30+0.15
Sepidroud S5,  359.48+10.23 330.3616.32 29.13+11.38 492.52+556  162.16+12.03 6.29+0.20 74.50+0.62
Bahar 1 hybrid NUJ 290.39+6.31 169.55+5.75 120.84+3.54 315.52+7.18 145.97+1.84 5.65+0.05 94.80+0.17
Dorfak &S ys 269.43+2.53 165.39+11.16 90.71+13.54 306.03+7.43 127.32+3.99 6.04+0.08 82.20+0.28
Saleh Ao 267.72+5.83 203.70+4.21 65.52+6.73 336.82+4.74 134.62+8.53 6.17+0.08 79.00+0.28
Kadous 338 272.82+5.21 134.95+3.44 137.8746.31 261.08+4.11 126.12+1.26 5.64+0.08 95.20+0.42
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Table 4. Confidence interval of paste viscosity properties in local rice varieties

Starch viscosity properties
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o
Starch viscosity properties: New criteria for assessment of cooking quality
of rice (Oryza sativa L.) cultivars

M. Allahgholipour®, B. Rabiei?, A. A. Ebadi', M. Hosseini' and M. Yekta®

ABSTRACT
Allahgholipour, M., B. Rabiei, A. A. Ebadi, M. Hosseini and M. Yekta 2010. Starch viscosity properties: New criteria
for assessment of cooking quality of rice (Oryza sativa L.) cultivatrs. Iranian Journal of Crop Sciences. 12 (2): 140-151 (in

Persian).

Development and release of high quality rice cultivars is one of the major objectives in rice breeding
programs in Iran. Amylose content (AC), gelatinization temperature (GT) and gel consistency (GC) are very
important characteristics determining end-use and cooking quality in rice. However, there are rice cultivars with
similar AC, GT and GC, but are different in cooking quality. It seems that starch viscosity properties are also
effective in rice cooking quality. Six local rice cultivars including: Hashemi, Binam, Salari, Domsiah, Gharib
and Hassansaraei, and six improved cultivars including: Khazar, Sepidroud, Bahar-1 hybrid rice, Dorfak, Saleh
and Kadous were considered for study of grain starch viscosity characteristics. All cultivars had similar AC, GT,
GC and protein content (PC), but were different in cooking quality. 30 samples were taken from each cultivar
and evaluated for viscosity parameters using rapid visco analyzer in completely randomized design with three
repetitions. Analysis of variance showed that differences between local and improved cultivars were significant
for viscosity characteristics, however, viscosity characteristics were inter-mediate in the local cultivars. 95%
confidence intervals for viscosity characteristic of local cultivar including peak viscosity (PV), minimum
viscosity (MV), breakdown (BD), final viscosity (FV), setback (SB) and pasting temperature (PT) were 258.07-
297.61, 170.72-214.98, 78.06-105.28, 278.15-333.57, 106.20-138.84 and 94.61-99.07, respectively. However,
minimum and maximum values of most viscosity characteristics were extended in the improved cultivars as
compared to local cultivars. Therefore, starch viscosity characteristics are suggested as efficient criteria for
assessment of cooking quality in rice cultivars..

Key words: Amylose content, Cooking quality, Gelatinization temperature (GT), Gel consistency (GC), Rice
and Starch.
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