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Physical Characteristics and Nutrient Composition of Parboiled
Rice using Japonica Rice Cultivars

Jae-Soo Yoo, Hyun-Su Park, Young-Chan Cho, Jeom-Ho Lee, and Ki-Young Ha*
Department of Rice and Winter Cereal Crop, NICS, RDA

Abstract

This study was conducted to compare the physical characteristics and nutrient composition of raw and parboiled rice
in rice cultivars. The equilibrium moisture content of raw and parboiled rice increased in 75°C compared to soaking
condition (25°C) and the time taken to reach the equilibrium was shorter in 75°C compared to soaking condition
(25°C). The Boramchan and Pyeongan cultivars showed higher water binding capacity of raw and parboiled rice,
respectively, which was increased 2.3-3.5 times after parboiling. In amylogram characteristics, the initial pasting tem-
perature was increased, the peak viscosity was lowered, and the setback became higher after parboiling. The alkali
digestion value showed negative correlation with initial pasting temperature in raw rice and scored higher in parboiled
rice through gelatinization by steaming. The mineral composition of raw and parboiled rice was analyzed by the highest
K content and P >Mg>Ca >Na>Fe>Zn>Mn in turn. The total mineral content was increased by 2.5-6.1 times after
parboiling. Vitamin B, content was highest in the Boramchan raw rice at 0.1410 mg/100 g and it increased in parboiled
rice 2.5-6.1 times.
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Table 1. Analytical conditions of ICP for the determination of
mineral.

Instrument Conditions
Flush pump rate 2.00 mL/min
Analysis pump rate 2.00 mL/min
Rf power 1,150 W
Nebuizer flow 25.0 psi
Ca 393.366
P 324.754
Fe 259.940
K 766.491
length
Wave length (nm) Mg 279 553
Na 589.592
Zn 213.856
Mn 257.610
Argon flow rate 2.00 mL/min
NG F AL HAE, HEE 5 $HE Y2 |-
A SF o2 o] A th(Little et al., 1958).
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Table 2. Operation condition of HPLC instrument used for the
vitamin B, measurements.

Classification Condition
Column Luna lou C,4(4.6x250 mm)
Mobile phase MeOH : ammonium acetate (3:7, V/V)
Main column: 0.7 mL/min,
Flow rate

Reagent Pump: 0.7 mL/min
Oven temperature 30°C
Injection volume 20 uL

474 Fluorescence detector

Detector (Ex : 375 nm, Em : 450 nm)
T

Tst 4

& =153 (equilibrium moisture content, EMC)S &
< TSk U= AFe]l - QEQ} FEE 7k =7
ANA AAZE FEE Ao AF TE 719 9
371 T 7571 T4l ngg}z}a]oﬂ ‘:‘:‘O}ﬂ] == o
o] FREHE L3Hh(Siebenmorgen et al., 2009; Choi et
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dier et al., 2012).

80%7} SEIL 1 o] F
FHO N HY | o]=24 Hrh(Kunze, 1997).
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247 AR 8 T SRS EAS 2ASE A A= Table

n] 8] - Aol 442%= 7P =3 FxEH > AEd >3
QF > EEHZP > W ezt *01919111, TRY=m 9] 739 123.8-
202.8%= ¥<te] 7HE wa stEAR e oA 2.8-5.7 vl

Table 3. Comparison of equilibrium moisture content (EMC),
time to reach EMC and water uptake rate constants of raw
and parboiled rice during soaking at 25°C.

Varieties EMC (%) Time (min)  k (min'?)
Boramchan 32.240.1 120 0.0045
Deuraechan 34.1+0.0 90 0.0047

RR Shindongjin 36.410.1 120 0.0047
Seolgaeng 44.2140.0 150 0.0039
Pyeongan 35.840.1 150 0.0047
Yangjobyeo 37.6£0.2 150 0.0049
Boramchan 175.5£0.2 150 0.0114
Deuraechan 171.4£0.2 210 0.0102

PR Shindongjin 142.0+0.2 210 0.0082
Seolgaeng 123.84£0.1 210 0.0042
Pyeongan 202.840.3 210 0.0119
Yangjobyeo 170.1£0.2 180 0.0103

RR: raw milled rice
PR: parboiled milled rice
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Table 4. Comparison of equilibrium moisture content (EMC),
time to reach EMC and water uptake rate constants of raw
and parboiled rice during soaking at 75°C.

Varieties EMC (%) Time (min) k (min'?)
Boramchan 345.940.1 90 0.0283
Deuraechan 334.4+0.2 90 0.0278

RR Shindongjin 384.7£0.2 90 0.0412
Seolgaeng 408.2+0.2 90 0.0311
Pyeongan 370.7£0.1 90 0.0240
Yangjobyeo 343.5+0.3 90 0.0273
Boramchan 288.610.3 180 0.0229
Deuraechan 303.1£0.1 180 0.0278

PR Shindongjin 260.7+0.1 180 0.0208
Seolgaeng 264.240.1 180 0.0224
Pyeongan 297.1£0.1 180 0.0240
Yangjobyeo 282.740.1 180 0.0207

RR: raw milled rice
PR: parboiled milled rice
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Table 5. Comparison of water binding capacity of raw and
parboiled milled rice.

Varieties Raw rice " Parboiled rice
Boramchan 124.9*% 323.9°
Deuraechan 120.4* 282.4¢
Shindongjin 124.3 347.0°
Seolgaeng 108.0" 324.7°

Pyeongan 117.1° 408.0*
Yangjobyeo 122.2° 293.4¢

YRaw rice: Milling rice
YMeans in a column sharing a different superscript letters are significantly
different (p < 0.05).

AER >, Bzt > G2 > =gzt so dHdY
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Table 6. Comparison of pasting characteristics and alkali digestion of raw and parboiled milled rice.

Amylogram (RVA)
Varieties Alkali digestion value
Pasting Temp.(°C) Peak Visc. Final Visc. Set back
Boramchan 69.0°" 255.3 280.4° 25.1° 6.2
Deuraechan 68.1° 223.8° 218.2° -5.6 6.2
RR Shindongjin 66.5° 236.7% 230.7° -6.0¢ 6.5%
Seolgaeng 69.7° 202.3¢ 226.4% 24.1° 5.1
Pyeongan 65.1° 237.0° 230.8° -6.2¢ 6.4°
Yangjobyeo 69.7° 245.5% 242 .4° 3.4 5.6°
Boramchan 89.32) 55.8° 86.2° 30.4° 7.0
Deuraechan 85.6™ 68.2° 94.2° 26.0° 7.0
PR Shindongjin 88.37 53.4% 69.6% 16.2° 7.0
Seolgaeng 86.2° 50.8" 71.8° 21.0% 7.0°
Pyeongan 88.1° 52.8" 69.3% 16.5° 7.0°
Yangjobyeo 85.4% 55.7° 74.5° 18.8° 7.0°

RR: raw milled rice
PR: parboiled milled rice

YMeans in a column sharing a different superscript letters are significantly different (p < 0.05).
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Table 7. Comparison of minerals of raw and parboiled milled rice.

Unit: mg/100 g
Varieties K P Mg Ca Na Fe Zn Mn Total contents
Boramchan 94.11 56.76 28.20 7.86 4.45 2.00 1.43 0.80 195.61
Deuraechan 119.54 55.45 27.00 8.57 3.71 1.97 1.20 0.51 217.95
RR Shindongjin 107.67 57.37 24.60 7.14 3.71 2.16 1.35 0.60 204.61
Seolgaeng 99.20 48.03 24.60 7.86 4.45 2.11 1.63 0.61 188.48
Pyeongan 94.11 45.85 21.60 7.14 3.71 2.06 1.24 0.57 176.27
Yangjobyeo 111.07 56.32 27.60 7.86 5.19 1.97 1.47 0.90 212.55
Boramchan 159.39 62.00 24.00 6.43 5.19 1.95 1.08 0.67 260.71
Deuraechan 176.35 68.11 21.00 6.43 3.71 2.07 0.80 0.35 278.82
PR Shindongjin 182.28 59.82 21.60 7.86 5.94 2.09 0.97 0.47 281.03
Seolgaeng 183.13 93.87 33.00 7.14 3.71 2.05 1.31 0.70 32491
Pyeongan 172.96 65.49 24.60 6.43 4.45 2.00 0.93 0.50 277.36
Yangjobyeo 183.98 60.69 26.40 7.14 4.45 1.94 1.07 0.69 286.36

RR: raw milled rice
PR: parboiled milled rice
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Table 8. Comparison of thiamin contents of raw and parboiled
milled rice.

Unit: mg/100 g
Varieties Raw rice" Parboiled rice
Boramchan 0.1410°? 0.3532¢
Deuraechan 0.0572% 0.3499°
Shindongjin 0.0714° 0.3351°%
Seolgaeng 0.0677° 0.3183*
Pyeongan 0.0822° 0.3552°
Yangjobyeo 0.0992% 0.3437%

YRaw rice: Milling rice
JMeans in a column sharing a different superscript letters are significantly
different (p <0.05).
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o o] 2 A 71908 2L o] |
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