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Iron and zinc partitioning in rice grain
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ABSTRACT: One-third of the world population has Fe and Zn deficiency. Increasing Fe and Zn concentrations in rice
grain is suggested as a sustainable solution to the problem. The partitioning of Fe and Zn in rice grain has to be clearly
understood. The objectives of this study were to indicate the relationship between Fe and Zn concentrations in white rice,
and the partitioning of these 2 elements among different grain parts of different rice genotypes. Four upland and 11 lowland
rice genotypes were grown under wetland condition until maturity. Paddy grain was collected and dehusked manually by
hand before being partitioned into white rice, embryo and aleurone; and evaluated for Fe and Zn concentrations. The parti-
tioning of Fe in white rice ranged from 29% to 56%, while it was from 60% to 80% for Zn. There was a positive correlation
between Fe concentration and Fe partitioning in the white rice (r=0.75%**), but Fe concentration in white rice negatively correlated
with Fe partitioning in the aleurone (r = -0.64***). In the case of Zn, Zn concentration in white rice positively correlated with
Zn partitioning in the white rice (r = 0.76%**), but negatively correlated with Zn partitioning in the embryo (r = -0.72%%¥%).
This study indicated that increasing Fe and Zn concentrations in white rice can be accomplished by increasing Fe and
Zn partitioning in the white rice; and decreasing partitioning in the aleurone and the embryo for Fe and Zn, respectively.
Keywords: partitioning, rice, iron, zinc
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Table 1 Some characteristics of rice genotypes used to determine Fe and Zn concentration and partitioning

in grain
Genotype Endosperm type  Maturity time' MC? (%) Other notable characteristic
Wetland genotype
KDML105 Non-waxy 120 1.4 Local cultivar, aromatic
CNT1 Non-waxy 121 11.3 Modern, semi-dwarf, non-aromatic
SPR1 Non-waxy 120 11.5 Modern, semi-dwarf, non-aromatic
PTT1 Non-waxy 125 11.0 Modern, semi-dwarf, aromatic
RD7 Non-waxy 125 11.6 Modern, semi-dwarf, non-aromatic
RD29 Non-waxy 101 11.6 Modern, semi-dwarf, non-aromatic
RD6 Waxy 120 11.5 Local cultivar, aromatic
RD4 Waxy 127 11.5 Modern, semi-dwarf, non-aromatic
RD10 Waxy 130 10.7 Modern, semi-dwarf, non-aromatic
SKN Waxy 128 1.1 Local cultivar, aromatic
MN 62 M Waxy 120 11.8 Local cultivar, non-aromatic
Upland genotype
SMJ Waxy 95 11.3 Local cultivar, non-aromatic
KPK Waxy 95 1.1 Local cultivar, non-aromatic
R258 Waxy 109 11.6 Modern, semi-dwarf, non-aromatic
NR Non-waxy 87 1.4 Local cultivar, non-aromatic

'Day after transplanting; “Moisture content (%)
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Table 2 Concentration of Fe and Zn in brown rice and white rice and different grain parts of 15 rice genotypes

Fe (mg/kg) Zn (mg/kg)
Grain part
Mean Range %CV Mean Range %CV
Brown rice 10.2b' 6.3-16.2 27 28.7 a 17.3-59.2 45
White rice 55a 2.9-95 33 20.6 a 9.6 -40.2 57
Embryo 76.7c  55.9-113.2 22 179.3c 118.8-253.6 22
Aleurone 76.9c¢c 63.1-96.4 12 51.1b 26.1-87.2 31

'The means marked with different letters in each element were significantly different from each other (p< 0.05).
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Table 3 Analysis of variance on Fe and Zn partitioning in different grain parts among 15 rice genotypes

Fe partitioning

Zn partitioning

Source df P df P
Genotype 14 ns 14 ns
Grain part 2 <0.001 2 <0.001
Genotype * Grain part 28 <0.001 28 <0.001
a b
OWhiterice M Embryo [ Aleurone

Wt A s MR AN

Grain Fe content (%)

o
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Figure 2 Partition of Fe (a) and Zn (b) among grain parts of 15 rice genotypes
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Figure 5 Fe and Zn concentration in white rice of 15 genotypes. The dash lines indicate the sufficient

concentration of Fe and Zn in white rice required for a daily consumption (Bouis and Welch, 2010).
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