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Effect of phosphorus fertilizer levels and parboiling of paddy on phytic acid and
mineral content of three rice (Oryza sativa L.) cultivars
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Table 1. Mean comparison of phytic acid content of grain of three rice cultivars in phosphorous fertilizer and parboiling treatments
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=B P fertilizer levels Phytic acid content Phytic acid content of paddy phytic acid content of paddy Phytic acid content of non Phytic acid content of
Rice cultivars (kg.ha") of paddy (mg.g") after soaking (mg.g") after steaming (mg.g™) parboiled white rice (mg.g") parboiled white rice (mg.g")
Gohar Yy 0 10.92k 10.91j 6.12j 3.31j 1.67k
40 11.52i 11.24h 6.31i 3.491 1.83j
80 12.52h 11.63¢g 6.91h 4.05h 2271
120 13.39g 12.10f 8.04f 5.08de 3.13de
Hashemi .- 0 14.43f 13.49¢ 7.73g 4.67f 2.76g
40 14.63d 13.62d 8.00f 5.03e 3.08e
80 14.69d 13.84b 8.28d 5.26¢ 3.25¢
120 16.05b 15.50a 10.71b 7.64b 5.08b
Khazar O 0 11.19j 11.101 6.08j 4.26g 2.46h
40 14.52¢ 13.47¢ 8.43¢c 4.76f 2.88f
80 14.92¢ 13.74c 8.14e 5.17cd 3.18cd
120 16.82a 15.51a 11.83a 8.62a 5.91a
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Table 2. Mean comparison of phtase activity and phosphorous content of grain of three rice cultivars in phosphorous fertilizer and parboiling treatments
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el P fertilizer levels Phytase activity in paddy Phytase activity in paddy after Phytase activity in paddy after P content of non parboiled white P content of parboiled white
Rice cultivars (kg.ha") (unitkg") soaking (unit.kg™") steaming (unit.kg™") rice (mg.100g™") rice (mg.100g™")
Gohar Yy 0 92.04h 121.91 346.16¢g 47.5k 59.5k
40 111.96e 124.68h 416.22¢ 51.6j 64.6j
80 138.96b 22.96a 639.47a 64.1i 80.3i
120 57.11k 103.69k 259.88l1 87.6e 109.3¢
Hashemi .- 0 81.05j 113.41j 282.31j 78.8g 98.7¢g
40 88.291 130.15g 343.5%h 86.2¢ 108.5¢
80 103.29f 136.77f 355.55¢f 91.6¢c 115.6¢
120 55.741 95.591 303.091 143.6b 180.3b
Khazar = 0 129.15d 152.16d 492.03d 69.8h 86.7h
40 137.55¢ 190.50c 533.67c 81.3f 101.5¢
80 175.16a 200.12b 547.44b 89.7d 112.6d
120 101.83g 138.94¢ 272.82k 166.8a 208.9a

LI (5l e gl ey &S ezl el 55 LSD 0 pa3T ol s eckin &5 2 o (5115 4T (gl 0 80Ln 055 2 53

Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Table 3. Variation of phytic acid content of grain of three rice cultivars in phosphorous fertilizer and parboiling treatments

s Kb dl (S g X S 5l $Sth ol (g g i Lok 557 K el (5 g XS Ak 75 2 K 2h el (S et
b 35S Ol 51 g 36 3l (ot 53 o) (G
&2l P fertilizer levels Variation of phytic acid content ~ Variation of phytic acid content ~ Variation of phytic acid content ~ Variation of phytic acid content
Rice cultivars (kg-ha") after soaking (%) after steaming (%) in non parboiled white rice (%) in parboiled white rice (%)
Gohar a5 0 -0.09 -43.96 -69.69 -84.71
40 -2.43 -45.23 -69.70 -84.11
80 -7.11 -44.81 -67.65 -81.87
120 -9.63 -39.96 -62.06 -76.62
Hashemi .- 0 -6.51 -46.43 -67.64 -80.87
40 -6.90 -45.32 -65.62 -78.95
80 -5.79 -43.64 -64.19 -77.88
120 -3.43 -33.27 -52.40 -68.35
Khazar By 0 -0.80 -45.67 -61.93 -78.07
40 -7.23 -41.94 -67.22 -80.17
80 -7.91 -45.44 -65.35 -78.60
120 -7.79 -29.67 -48.75 -64.86
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Table 4. Mean comparison of grain yield, Fe and Zn content of three rice cultivars in phosphorous fertilizer and parboiling treatments
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=205 Grain yield white rice white rice white rice white rice non parboiled white rice in parboiled white rice
Rice cultivars (kg.ha™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™)
Gohar Yy 4187.1a 598 a 6.87 a 1.63 b 1.88b 26.59 a 12.87b
Hashemi _.ala 3926.8b 5.60b 6.53b 2.06a 248 a 28.25a 16.29 a
Khazar P 3934.7b 535b 6.32b 2.17 a 2.39a 2737 a 16.40 a
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Table 5. Mean comparison of grain yield, Fe and Zn content of three rice cultivars in phosphorous fertilizer and parboiling treatments

ks g8 AT (5 e s 75 2 AT (6 e s 755 855 S 5en s 755 (635 S 5o s 757 (5354 S el S0 ko 255 (6135 % S ol S0 o
(ouks 3 5) Guot) (ouks 3 5) Giot) (0 33 5g) Guot)
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P fertilizer levels Grain yield parboiled white rice white rice parboiled white rice white rice non parboiled white rice in parboiled white rice
(kg-ha™) (kg-ha™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™) (mg.100g™)
0 3558.7¢ 594 a 7.15a 2.34a 297a 17.40 ¢ 7.66 ¢
40 3859.4b 5.71 ab 6.75b 1.96 b 2.26Db 22.43 be 11430
80 4256.3a 5.50b 6.27c 1.90bc 2.09b 25.79b 14.03b
120 4390.3a 543 ¢ 6.12 ¢ 1.63 ¢ 1.68 ¢ 44.00 a 27.64 a
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Means in each column, followed by similar letter(s) are not significantly different at 1% probability level, using LSD test
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Effect of phosphorus fertilizer levels and parboiling of paddy on phytic acid

and mineral content of three rice (Oryza sativa L.) cultivars

Vahabzadeh, M.!, M. Esfahani’, A. Aalami’, A. Shhadi-Koumleh®,
S.A. Fallah-Shamsi® and S. Hemmati®

Abstract
Vahabzadeh, M., M. Esfahani, A. Aalami, A. Shhadi-Koumlh, S.A. Fallah-Shamsi and S. Hemmati. 2016. Effect of

phosphorus fertilizer levels and parboiling of paddy on phytic acid and mineral content of three rice (Oryza sativa L.) cultivars.

Iranian Journal of Crop Sciences. 17(4):258 -272. (In Persian).

To study the effect of phosphorus levels (0, 40, 80 and 120 kg.ha™") and parboiling of paddy on phytic acid
and mineral content of three rice varieties, a field experiment was carried out as factorial arrangements in
randomized complete block design with three replications at Rice Research Institute, Rasht, Iran, in 2012.
Results showed that soil phosphorus deficiency decreased grain yield. The highest grain yield was observed at
phosphorus levels of 80 and 120 kg.ha™ and the least yield was obtained in phosphorus levels of 0 and 40 kg.ha’l.
Results also showed that by increasing the soils phosphorus levels, phytic acid content increased but decreased
Fe and Zn contents and availability. The highest phytic acid content was observed in Khazar cultivar and
phosphorus level 120 kg.ha'1 (16.82 mg.g'l). A reduction in the phytic acid content was observed after
parboiling, showing over 80% reduction in 3 rice cultivars. Least phytic acid content was observed in Gohar
cultivar and 0 kg.ha"' phosphorous (1.67 mg.g™). Parboiling also increased mineral contents such as phosphorus,
Fe and Zn in parboiled milled rice. During parboiling process phytase enzyme activity increased and the highest
phytase activity was observed in 80 kg.ha” phosphorus in all rice cultivars. Results revealed that increased
phosphorus content enhanced phytic acid content and decreases phytase activity and mineral nutrition content.
However, parboiling reduced phytic acid content. Reduction of phytic acid during parboiling can be attributed to
the enzymatic hydrolysis taking place during soaking and steaming and the breakdown of the ring structure of

phytic acid during heat treatment of parboiling.

Keywords: Phytase enzyme activity, Fe content, Phosphorus content, Mole fraction of PA:Zn, Rice and Zn

content.
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