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Abstract

The effect of milling on the nutrients of raw and parboiled rice grain samples was investigated.
Parboiling treatments of choo chung paddy decreased head rice yields and pressure parboiling proved
to be more beneficial in reducing white belly rice. Except PP sample mean length/width ratio of
parboiled milled rice kernels(8% milling degree) were more larger than raw milled rice and the extent
depended on severity of parboil heat treatment. Parboiling had no effect on the protein content of
browm rice(0% milling degree) but increased in 4%, 8% milling degree and in PL40 sample. Parboiled
rice had a lower fat and the extent depended on degree of milling. Ash content of parboiled brown
rice decreasd compared to raw brown rice and generally decreased according to milling degrees were
high. Nevertheless, PP, PT40 and PL40 parboiled milled rice samples(0% milling degree) contained
more ash than raw milled rice. Parboiling increased total sugar and reducing sugar and increased
according to milling degrees were high. Parboiled rice had a high reducing sugar content than raw
rice except for PT sample, and more contained as higher milling degree. Total amino acid content
of parboiled brown rice increased compared to raw brown rice except for PL40 sample. Parboiled
rice of 4% milling degree had a lower total amino acid content and then 8% milling degree had
a higher than raw rice. Ca content of parboiled rice was lower than raw rice and tended to have
lower as milling degree were high. Parboiled rice of 0 and 4% milling degree had a lower Fe content
degree but higher in 8% milling degree. PP and PT40 samples contained more Fe than any other
parboiled rice. Parboiled milled rice contained more thiamin than raw milled rice. Rice of milling
degree 6% and PL sample contained most thiamin.
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Soak in water at RT”
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Table 1. HPLC operation condition for amino acid

waters HPLC system(Millipore, U.S.A)
waters PICO-TAG column(3.9X 150 mm,
4 um)
Adsorbance wavelength 254 nm
Eluent Solvent:eluent A: 0.14M sodium acetate trihydrate
0.05% Triethylamine 1L Milli-Q quality
Water
PH 64 With phosphoric acid
9] -8-Y(Buffer): Aetonitrile=94:6(v/v)
eluent B: 60% Acetonitrile
Chart speed 1.0 cm/min
STD 250 pmol of Amino acid standard
H(PIERCE CO.)

Instrument
Column
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Table 2. Operation condition for ICP

Spectrometer JOBIN YVON
JY38 PLUS
Power 1 KW for aqueous,

Nebulizer pressure
Aerosol flow
Sheath gas flow

3.5 bars for Meinhard type C.
0.3//min

0.31/min for multielement
analysis of aqueous solution
12 I/min

Fe 238.204 nm.

Ca 393.366 nm.

Cooling gas
Wave length

Table 3. Head rice yeild and White belly of rice

R PP PT20 PT40 PL20 PL40

Sample @)
Head rice 9133 7653 6113 80.60 77.13 55.07
White belly 0 600 813 726 1087 10.53

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice

Table 4. Length/Width ratio of raw and parboiled
rice

R PP PT20 PT40 PL20 PL40
Sample (mm)
L/w 165 1656 167 170 169 170

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice
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Table 5. Moisture content of raw and parboiled ri-
ces

Degree of R PP PT20 PT40 PL20 PL40
milling (%) (%)
0 151 152 148 152 138 1438
8 145 153 140 148 140 145

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice
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Table 6. Protein, Fat and Ash content of raw and par-
boiled rices after of milling

Degree of  Protein Fat Ash
Sample milling(%) (%)

R 765+ 0.09 4.53+001
6691022 243+0.03
6.33£0.00 1.03+0.00

7.16+0.00 3.37+0.06
6.77£0.06 1.08+0.01
6.96+0.07 1.02%0.02

743+0.12 2.76%0.06
6.90£0.05 2.01+0.08
6.81+0.08 1.11+0.02

7281007 3.19+0.13
6.89£0.08 2.01+0.16
6291004 1.16x0.06

7.28+0.00 290+ 0.08
6.84+0.10 1.71+0.28
699+ 0.03 1.08+0.07

768+0.16 3.14+0.06
685+ 005 128+0.01 0.69%0.00
756+ 004 0.89+0.03 0.70+0.00

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice

1.92+0.03
0.96% 0.04
0.67+0.22

1.09+ 0.00
0.74% 0.03
0.71£0.03

1.40% 0.05
0911 0.01
0.64+0.01

1.28+0.00
0.80£ 0.00
0.72+0.02

1.22+ 0.00
0.75% 0.00
0.66% 0.00

143+ 0.00

PP

PT20

PT40

PL20

PLAO
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Table 7. Reducing sugar and total sugar content of
raw and parboiled rices after various degree of mil-
ling

Degree of Reducing Sugar  Total sugar

Sample milling(%) (%)

R 0 0.13+0.01 7227+ 0.24
4 0.12+0.01 78.37+0.34
8 0.03+ 0.00 79.50+ 0.00
PP 0 0.19+ 0.01 77421 0.84
4 0.20% 0.00 79.75+ 0.74
8 0.25% 0.00 80.70+ 1.05

PT20 0 0.04% 0.01 7627+ 1.0
4 0.05%+0.01 78.80+ 0.57
8 0.05+ 0.00 83441 0.25
PT40 0 0.04+0.01 76.98+ 0.95
4 0.05+ 0.00 79.70+ 0.91
8 0.05+0.01 80.46t 0.00
PL20 0 0.17+0.00 76.31+ 0.41
4 0.20% 0.03 79.70+£ 0.73
8 0.20£ 0.00 82.30+ 0.16
PLA4O 0 0.20%0.01 7548+ 0.21
4 0.23% 0.00 78.83+ 0.00
8 0.24+0.04 82.58+ 0.26

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice
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Table 9. Ca and Fe content of raw and parboiled rices
after various degree of milling

Degree of Ca Fe
Sample milling(%) (mg%)
R 0 14.73+ 0.04 1.70+ 0.03
4 8.82+0.40 0.82+ 0.02
8 8751+ 0.21 0.61% 0.00
PP 0 13.00+ 1.13 1.00+ 0.11
4 8.45+ (.78 0.66% 0.07
8 7.40% 0.00 0.96% 0.15
PT20 0 14.10+ 0.42 1.07+ 0.02
4 7.55+ 0.00 0.77£0.01
8 6.52+ 0.00 0.66+ 0.02
PT40 0 12.00%+ 0.14 1.04% 0.06
4 7.60+ 0.00 0.63% 0.02
8 7.02+0.11 0.93%0.02
PL20 0 11.071 0.04 0.89+ 0.04
4 795+ 0.07 0.60+ 0.06
8 6.331+0.18 0.71£0.01
PLA40 0 14.24+ 0.79 1.23+0.03
4 8.05% 0.07 0.51% 0.05
8 7.44+ 0.02 0.81% 0.00

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice

Table 10. Thiamin content of raw and parboiled ri-
ces

Degree of R PP PT40 PL40
milling(%) (%)
4 0.40 0.56 0.50 040
6 0.60 0.58 0.64 0.78
8 0.34 0.36 0.56 0.58

R: Raw Rice PP: pressure Parboiled rice PT: Traditional
Parboiled rice PL: Laboratory Parboiled rice
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