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Effects of Harvesting Period and Parboiling Condition on
Nutritional Quality of Parboiled Rice
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ABSTRACT: Pre-mature harvesting of rice is sometimes forced by flooding—a consequence of global warming—
which resulted in low rice quality. Parboiled rice production may be used to reduce this quality loss. The objective of
this experiment was to determine how the harvesting period and parboiling condition affected the nutritional quality
of parboiled rice and yield. Four rice varieties (Suphan Buri 1, Chai Nat 1, San-pah-tong 1 and RD10) were harvested
from the field at five different stages (15, 20, 25, 30 and 45 days after flowering). The four rice varieties were used
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to test for yield from moisture reduction and weight. Yield tended to decrease when harvested early, and the highest
yield was observed in Suphan Buri 1. After that, Suphan Buri 1 was used to test for parboiling conditions, consisting
of: 1) soaking rice samples in deionized water at 60°C for 5 hours, and 2) no soaking before steaming all samples
in a pressure steamer at 0.8 kg/cm? for 10 minutes. The samples were sun-dried and analyzed for nitrogen, zinc and
iron concentrations. Rice parboiling without soaking before steaming resulted in higher zinc concentration in the rice
grain than that of soaking in all harvesting periods. There was no difference in nitrogen and iron concentrations in the
rice grain between the two parboiling conditions. Thereafter, rice parboiling without soaking was used to evaluate the
effects of harvesting period on nutritional quality among the rice varieties. Nitrogen, zinc and iron concentrations
in the parboiled rice grain were affected differently by rice variety and harvesting period, but without significant
interaction between the two factors (except for zinc). San-pah-tong 1 had higher nitrogen, zinc and iron concentrations
than those of other varieties. Meanwhile, harvests at 25 days after flowering had lower nitrogen, zinc and iron
concentrations than those of other harvesting periods. The information in this study can be used as basic information

for producing parboiled rice with high nutritional quality in areas where rice has to be prematurely harvested.
Keywords: harvesting period, parboiling condition, nutritional quality, parboiled rice, pre-mature harvesting
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Table 1 Analysis of variance for the effect of four rice varieties and five harvesting periods on grain yield (kg/rai)

Yield
Degree of Sum of Mean
Source of variation Freedom Squares Square F-value
Replication 2 12620 6310
Variety (V) 3 1E+06 299278 72.727
Harvesting period (H) 4 90914 30305 7.36%*
VxH 12 58961 4913 1.19
Error 38 156385 4115
P LSD(0.05)=53 700 - (B) LSD(0.05)=47.4
600 |
600 - 500
T T
> S 400
= 400 =
= = 300 1
> 200 | > 200 |
100 -
0 T T T 0 4 - - :
15DAF  20DAF  25DAF  30DAF  45DAF SPR1 CNT1 SPT1 ROD10
Harvesting period Rice variety

Figure 1 Effect of harvesting period (A) and rice variety (B) on grain yield (kg/rai) in parboiled rice

Table 2 Analysis of variance for the effect of two parboiling conditions and five harvesting periods on the
concentration of nitrogen, zinc and iron in parboiled milled rice of Suphan Buri 1

Nitrogen (N) Zinc (Zn) Iron (Fe)

Degree
Source of of Sum of Mean Sum of Mean Sum of Mean

variation ~ Freedom Squares Square F-value Squares Square F-value  Squares Square F-value

Replication 2 0.053 0.027 4.184 2.092 1.166 0.583
Condition
(C) 1 0.016 0.016 288 65979 65979 169.42**  0.038 0.038 0.03
Harvesting
period (H) 4 0.005 0.005 0.96 3.675 0.919 2.36 6.174 1.544 1.32
HxC 4 0.002 0.000 0.07 8.202 2.050 5.27* 4.665 1.166 1
Error 18 0.099 0.006 7.010 0.389 21.044 1.169

**and *** = significant at P<0.01 and p<0.001, respectively.
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Figure 2 Effects of harvesting period and parboiling condition on zinc concentration (mg/kg) in rice variety

Suphan Buri 1

Table 3 Analysis of variance for the effect of four rice varieties and five harvesting periods on the concentration
of nitrogen, zinc and iron in parboiled milled rice

Nitrogen (N) Zinc (Zn) Iron (Fe)
Source of  Degree of  Sum of Mean Sum of Mean Sum of Mean
variation Freedom Squares Square F-value Squares Square F-value Squares Square F-value
Replication 2 0.001 0.000 0.735 0.368 5.561 2.781
Variety (V) 3 1.850 0.617  88.33*** 239.915 79.972 90.3*** 9.844 3.281 3.44*
Harvesting
period (H) 4 0.089 0.022 3.18* 63.048 15762 17.8*** 31.930 7.982 837
VxH 12 0.110 0.009 1.31 32.960 2.747 3.1 5.100 0.425 0.45
Error 38 0.265 0.007 33.652 0.886 36.224 0.953
*, **and *** = significant at P<0.05, P<0.01 and p<0.001, respectively.
(A) LSD(0.05)=0.07 (B) LSD{0.05)=0.06
13 o 17
S &
w12 4 §
5 §1.1 -
Z 10 Z 05 . . |
15DAF  20DAF  25DAF  30DAF  45DAF SPR1 CNT1 SPT1 RD10
Harvesting period Rice variety

Figure 3 Effects of harvesting period (A) and rice variety (B) on nitrogen concentration (%) in parboiled rice
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Figure 4 Effects of harvesting period and rice variety on zinc concentration (mg/kg) in parboiled rice
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Figure 5 Effect of harvesting period (A) and rice variety (B) on iron concentration (mg/kg) in parboiled rice
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