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Background and objectives: Rice is one of the most important
agricultural crops and major food products of over 25% of the world’s
population. According to the increasing consumption of this crop, the
quality of cultivated rice in different regions of the country is of great
importance. In addition, the issue of rice pollution to heavy metals has
caused public concern in the last decade and its measurment is necessary.
Determination of the characteristics of different rice varieties will allow
consumers and producers to prepare it according to their taste and need.
Therefore, this study was conducted to evaluate the amount of lead and
cadmium, physicochemical properties and cooking quality of champa rice
in different regions of Baghmalek, Khuzestan.

Materials and methods: In this study, rice cultivated in different regions
of Baghmalek was sampled in three replications and transferred to the
laboratory for testing. Physicochemical tests including protein, moisture
content, ash, total solid, amylose content and thousand grain weight were
evaluated based on national standard of Iran. Cadmium and lead content of
rice cultivated in different region of Baghmalek were evaluated. Cooking
properties of studied rice including cooking time, water absorption,
leakage, gelatinization score and rice elongation were evaluated. The tests
were performed in a completely randomized design with SAS software and
analyzed by Duncan test at a probability level of 5%.

Results: The results of proximate chemical composition (carbohydrate,
protein, total solid, ash and moisture) showed that there was a significant
difference between samples cultivated in different region of Baghmalek.
Nearly in all samples, amylose content was in the range of 20-21%. The
results of heavy metal evaluation indicated Cd in all samples were in
permissible limit but lead content in both imported and cultivated rice of
Sidon and Meydavoud exceeded standard permissible limit. Rice length

was in medium category and elongation of rice was in the range of 1.39-
1.74. The gelatinization grade of studied samples was in the range of 3.25-
4.17. Evaluation of cooking properties including cooking time, water
absorption and leakage indicated a significant difference between studied
samples. Thousand grain weight of studied samples were in the range of
13.07-18.86 (P<0.05).

Conclusion: In general, selected rice samples from different regions of
Baghmalek exhibited a significant difference in physicochemical
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properties. With regard to cooking properties and quality, rice samples had
desirable status and were comparable to imported rice. Evaluation of the
safety status of studied rice samples suggests that the control of cultivated
regions is necessary.
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Tablel - Analysis of variance of physicochemical properties of different rice samples

Sla e Sk
Sum of square

S is b

RER PR ERTSS skl OS5 FS sk, Sources of changes
Gelatinization degree Amylose Protein Ash Moisture

0.425** 11.715* 1.279** 0.0354** 1.168* Aed
Treatment

o

0.079 0.556 0.0012 0.0018 0.004
Error

s
7.41 0.81 0.346 1.11 0.77 T

Coefficient of variation

Significant at P < 0.05 level; NS: not significant
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Table 2- Chemical compositions of different rice samples

Variety .3,
Shesls o\ ok gy s 25l oS Ok ! Osdes s e p
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Table 3- Amylose content (%) of different rice samples

Skl S

: o\ S S5l A Okl Osden e Er e
Baghmalek Talavar Sarpoushideh Maydavoudi ~ Tyghen  Avmandvn Sidon Kalgeh  Mohsen Rice variety
Skl Ao s
20+0.5° 20.6+0.5¢ 21.3+0.6° 21.3+£0.6°  20.7+0.5° 21.5£0.6° 21.9+0.7° 26.8+0.8* 21.3+0.6° Amylose content (%)
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Table 4- Concentration of Cd and Pb in Rice Samples.

The Cd and Pb content (mg/ kg) (e S5kS 50 S o) e 5 0uodlS Ol
Sl b o gy 3lde BN Osks sl Osder Ss Cpeen C‘f (’5"
Baghmalek  Talavar  Sarpoushideh Maydavoudi = Tyghen Avmandvn Sidon Kalgeh Mohsen  Rice variety
s
0.02£0.01° 0.02£0.01*  0.02+0.03%  0.05+£0.04*  0.04+£0.04® 0.02+0.01° 0.03£0.03*® 0.03£0.02%  0.04+0.04" VZ;
0.1240.002%0.12£0.002¢  0.12£0.002°  0.18+0.003® 0.00+£0.000° 0.08+0.001¢ 0.27+0.006* 0.124+0.002°* 0.16+0.003" e
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Table 5- Length of rice grain before and after cooking.

Rice grain length (mm) (s Jos) i » <ls Jsb

TR
Sesl b V-V 3l S Oakue gl REES &Is Cpes Rice variety
Baghmalek  Talavar  Sarpoushideh Maydavoudi  Tyghen  Avmandvn Sidon Kalgeh Mohsen
oy Sl e
9.89+0.7°  9.09+0.5¢  9.49+0.8 9.56£0.7°  9.20£0.6° 9.15£0.6" 8.19+0.5" 8.16£0.5"  13.55:0.9° After cooking
(mm)
s s
5.69+0.3"  5.69+03"  5.62+0.2° 549+0.2°  5.54£0.2° 5.73£0.3° 5.54+0.2° 5.85+0.3°  8.89+0.5°  Before
cooking (mm)
Odals, Ol e
1.74£0.08" 1.62£0.05°  1.69+0.07"  1.74£0.08" 1.66+0.07" 1.60+0.05" 1.48+0.03°  1.39+0.02"  1.52+0.04™ Elongation of
rice (mm)
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Table 6- The rice grain width before and after cooking.

Rice grain width (mm) (e be) @ 6ls (5,2

Skl o e 35l o
Baghmalek Talavar Sarpoushideh Maydavoudi Tyghen
2.46+0.03° 2.42+0.03°  2.7840.04" 2.15+0.01% 2.29+0.02°
23040.03°  231+0.03°  227+0.02°  2.27+0.02° 2.23+0.02°

fiety

Ok sl O 3hee ) Cf' (’5_)
Avmandvn Sidon Kalgeh Mohsen Rice variety
b c d e ]
2.41+0.03°  2.31+0.03° 2.20+0.02° 2.11£0.01 :
After cooking (mm)
s 3 J.J
221£0.02°  2.31+£0.03" 221+0.02* 1.79+0.01°  Before cooking
(mm)
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Table 7- Gelatinization score of rice samples.

Gelatinization Score s 455 6 pa

=R
Shesly B odis g yon 53l RS NER‘R] RS Ss Rice variety
Baghmalek Talavar Sarpoushideh Maydavoudi  Tyghen  Avmandvn Sidon Kalgeh
403" 3.5+0.2" 403" 4.17£03%  333402°  4.08+0.3°  4.08£03% 325402¢ OO0 T

Gelatinization score
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Table 8- Cooking time, water absorption and leakage amount in rice samples

Ered
Shesl, Pt ol 5 o 35l oS Okl Osden SIs o~>+  Rice variety
Baghmalek Talavar ~ Sarpoushideh Maydavoudi  Tyghen Avmandvn Sidon Kalgeh Mohsen oy gle S
Cooking features
Cow Obe
14.5£0.28  18.35:0.4°  16.03£0.3°  14.5£0.28  17.04+03d 17.04+0.3" 18.44+0.4"> 19.29+0.%  15.05+0.2" AR
Cooking time (min)
735£0.03°  7.18+0.03%  7.38+0.03°  7.25+0.03% 6.94+£0.02 7.77+0.03"  6.56+0.02° 6.72+0.03%°  6.09+0.02f g
Water uptake (g)
|30 ool Ol
0.04£0.0*  0.06£0.0°  0.04£0.0  0.03+0.0°  0.04£0.0*  0.04£0.0  0.03£0.0°  0.05£0.0°  0.04%0.0* ARt

leakage amount (mm)
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Table 9- Thousand grain weight (T.G.W.) in different rice samples.

Sl b 35lde S O 3kn sl Ss

ocke e N Osdee N P
Baghmalek Talavar Sarpoushideh ~Maydavoudi Tyghen Avmandvn Sidon Kalgeh Mohsen &
(6,5) «ihs Jl3e 055
14.69+0.5°  15.20+0.6°  13.36+0.3" 13524045 13.07+0.4" 14.79:0.5° 14.32£04" 14.7240.5¢ 18.86+0.7" Thousand-grain

weight (g)
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