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Study of Soaking Conditions and Physicochemical Characteristics in
Parboiled Rice Production Using of Japonica Rice Cultivars
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Abstract

This study was carried out to investigate the most suitable soaking condition and the characteristics of parboiled rice
using six japonica rice cultivars. It is important to maintain 30% of moisture content in the soaking process to
acquire perfect and uniform gelatinization of starch of unhulled rice, and the most suitable soaking temperature and
time are found to be 65°C and 4 hours, respectively. The length and width in forming of milled rice tend to be
shortened in parboiled rice. The percentage of head rice in parboiled rice was higher than that of raw milled rice,
and it was the highest 99.8% in Boramchan. The rate of broken and cracked rice in parboiled rice were lower than
those of the raw milled rice. The crude protein contents after parboiling in all cultivars were lower than those of
raw rice, whereas those of crude fat and ash increased. After parboiling, the hardness increased, colorimetric L value
decreased, and increased colorimetric a and b values in comparing with those of milled rice. The reducing sugar
contents increased after parboiling, and were the highest value in Seolgaeng. Solid contents in the parboiled rice
were lower than those of raw milled rice in all cultivars. In a result of measuring textural properties after cooking,
the hardness and springiness were measured higher in parboiled rice than raw rice, the cohesivness was measured

higher in the raw milled rice than parboiled rice.
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Table 1. Comparison of Water uptake rate and Moisture content
of unhulled rice with time during soaking at 20 and 65°C.

o . Water uptake Moisture

Temperature(°C) Time(hrs) rate(%) content(%)

1 7.80+0.18 24.60+0.04

2 9.80+0.05 25.40+0.06

3 12.13+0.23 25.30+0.03

20°C 4 12.47+0.03 26.70+0.07

5 13.00+0.07 26.90+0.02

6 13.13+0.12 25.60+0.01

24 22.87+0.23 29.60+0.05

30 24.67+£0.37 30.30+0.12

1 10.53+0.27 26.60+0.02

2 16.47£0.30 27.10£0.05

3 20.20+0.19 29.20+0.01

65°C 4 23.53+0.18 30.10+0.03

5 23.73+£0.07 30.50+0.12

6 25.87+0.23 30.80+0.17

24 28.40+0.27 32.70+0.04

30 28.60+0.21 33.50+0.09

Data represents mean+S.D.
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Table 2. Comparison of form of raw and parboiled rice with
various cultivars.

Unit : (mm)
Raw rice” Parboiled rice
Cultivars
Length Width Length Width

Boramchan  4.90+0.01 3.07+0.06  4.79+0.00 3.05+0.04
Deuraechan  5.12+0.03 3.10+0.06  5.07+£0.02  3.05+0.03
Pyeongan  5.61£0.02 3.12+0.09  5.59+0.04 3.10+0.02
Shindongjin  5.87+0.02 3.06+0.07  5.81+0.03  3.06+0.01
Yangjobyeo 4.94+0.04 3.03+£0.03  4.94+0.01 2.99+0.03
Seolgaeng  4.94+0.04 2.89+0.01  4.89+0.03 2.83%0.03

YRaw rice: Milling rice
Data represents meantS.D.
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Table 3. Comparison of grain appearance of raw and parboiled rice with various cultivars.

Unit : (%)
Raw rice" Parboiled rice
Cultivars
Head rice Broken rice Cracked rice Head rice Broken rice Cracked rice

Boramchan 95.8+0.30 4.14£0.23 0.1£0.01 99.8+0.27 0.2+0.01 0.0£0.00
Deuraechan 85.840.27 13.940.17 0.3£0.02 91.0+0.17 8.9+0.17 0.1£0.01

Pyeongan 91.31£0.01 6.9+0.02 1.8+0.01 98.2+0.29 1.7£0.03 0.1+0.01
Shindongjin 92.8+0.34 6.910.13 0.3£0.01 96.9+0.17 3.0+0.01 0.1+0.01
Yangjobyeo 91.9+0.12 7.0£0.23 1.1£0.01. 97.14£0.18 2.610.01 0.3+0.01

Seolgaeng 90.6+0.15 9.34+0.09 0.1£0.01 94.440.16 5.5+0.23 0.1+0.01

YRaw rice: Milling rice

Data represents meantS.D.
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Table 4. Proximate composition of raw and parboiled rice with various cultivars.

Unit : (%)
Raw rice" Parboiled rice

Cultivars
Crude protein Crude fat Crude ash Crude protein Crude fat Crude ash
Boramchan 5.83£0.08 0.37£0.00 0.3410.02 5.76£0.06 0.73£0.05 0.64+0.04
Deuraechan 6.6410.04 0.77£0.09 0.4610.02 6.4310.11 0.86+0.09 0.77£0.07
Pyeongan 6.1620.12 0.89+0.24 0.3610.05 6.15£0.04 0.90+0.00 0.70£0.00
Shindongjin 6.30£0.17 0.42+0.02 0.3610.05 6.29+0.12 0.55+0.07 0.71£0.04
Yangjobyeo 5.05£0.04 0.95£0.12 0.6240.05 4.9410.14 0.9740.14 0.7340.03
Seolgaeng 6.69£0.37 0.63£0.14 0.40£0.00 6.57£0.10 0.7240.02 0.7240.05

YRaw rice: Milling rice
Data represents meantS.D.
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Table S. Comparison of hardness of raw and parboiled rice
with various cultivars.

Cultivars Raw rice" Parboiled rice
Boramchan 5.18£1.05 9.89+0.88
Deuraechan 10.39+1.27 11.18+0.84

Pyeongan 11.04+1.38 10.3240.78
Shindongjin 5.87+1.30 13.26+0.98
Yangjobyeo 8.70£1.06 9.25£0.35

Seolgaeng 4.08+0.39 7.61+£0.39

YRaw rice: Milling rice
Data represents mean®S.D.
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Table 6. Comparison of Hunter color values of raw and parboiled rice with various cultivars.

Raw rice” Parboiled rice
Cultivars
L a b L a b
Boramchan 89.88"2+0.20 1.68°+0.08 7.23%40.15 87.06°+0.17 3.33°40.08 12.78°+0.15
Deuraechan 89.88°+0.22 1.74°40.07 7.43%40.13 85.68°+£0.13 4.10°+0.10 15.46°+0.18
Pyeongan 89.37°£0.22 1.49°40.08 7.52°+0.09 86.21°+0.10 3.37°40.12 12.69°+0.12
Shindongjin 89.73%+0.17 1.44°+0.09 6.59°£0.03 85.21°10.29 4.10°+0.09 15.27°+0.08
Yangjobyeo 88.48+0.17 2.12°+0.10 8.29°10.02 86.91°+0.17 3.2540.03 12.82°40.31
Seolgaeng 90.88°+0.10 1.43°+0.10 5.73%40.16 85.66°+:0.30 3.59°40.07 13.73%40.21
Data represents meantS.D.
YRaw rice: Milling rice
YMeans within column with the different superscript letters are significantly different(p < 0.05).
} 72 A Eo JTrsl 220 & A
Table 7. Contents of reducing sugar and solid of raw and &7k Awe AlE A Ad S s e A
parboiled rice with various cultivars. Zro] Z3Fpol wel A, 84 w9 HjER Fol
Unit: O0)  g2so) JFa &49 247 Ast 52 2 AtV &
Raw rice" Parboiled rice Han, 2004).
Cultivars  Reducing Solid content Reducing Sotlidt Iz guliin| o} grRdenjo] X7 ZTo FHukSd
e g S #29 TR FFLS Table 73 2tk Auhwolo] HS
Deuraechan 2.25°40.09 8.88°t0.80 6.21°+0.01 5.34°t0.21 5.11-534% o= ok 1622 712 T Ex 71 89
Pyeongan  2.33°40.01 8.72°40.83  5.67°t0.05 5.27t0.21 S % o ']' R ;*f;’o = T
Shindongjin 2.2440.16 8344025 5.06+0.19 4.84+0.38 A1 Zpel7h Atk wEAY F IFFe] £ by
Yangjobyeo 2.26°+0.19 10.46°+0.13  5.89°+0.01 5.18+0.24 v HT HojR =t TR F 534S AXHEA HE
Seolgaeng  5.34°+0.36 11.80°+0.35 9.01°+0.01 5.47°+0.51 olzle} Thal A 7ke] - Eo] AR Zg S HAEo] A

Data represents mean=S.D.
YRaw rice: Milling rice

JMeans within column with the different superscript letters are significantly

different(p < 0.05).
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T AAt
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HE 2ol AAeHE ABe] aad dol® sl FUT preongan 20463° 069 022 4417 3324
shafo] Z7}% 3 (Anthoni & Sinfaravadivel, 1980), 3+ Shindongjin ~ 2098.2*  0.69° 020°  4124°  280.5°
2 & ggumul ohe} u)AY SHo] ZrbEm(All &  Yangobyeo  2069.1°  0.74°  020°  42L1®  3119°
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Data represents mean.
YMeans within column with the different superscript letters are significantly
different(p < 0.05).
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Table 9. Texture characteristics of cooked rice made from
parboiled rice of various cultivars.

Properties
Hardness (g) Springiness Cohesiveness Chewiness

Cultivars

Boramchan 2107.4%Y 0.76° 0.19° 431.6°
Deuraechan 2019.5° 0.76" 0.20° 242.4°
Pyeongan 2432.7° 0.74¢ 0.20* 326.5°
Shindongjin 2299.2° 0.77¢ 0.19° 365.5°
Yangjobyeo 2231.9° 0.77¢ 0.20° 327.6°
Seolgaeng 1690.1° 0.74° 0.19° 253.3¢

Data represents mean.
YMeans within column with the different superscript letters are significantly
different(p < 0.05).
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