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Abstract

Eleven rice varieties, five normal-yielding and six high-yielding, were examined for proximate composition,
mineral and fatty acid composition, and antinutrients. The proximate rice compositions for moisture, crude protein,
crude fat, carbohydrate, crude fiber and crude ash were 10.70~15.88%, 5.03~7.73%, 0.45~1.33%, 74.56~
82.05%, 0.30~0.73% and 0.31 ~0.91%, respectively. The proximate composition of the various rice varieties was
not significantly different except for moisture and carbohydrate. The contents of saturated fatty acid,
monounsaturated fatty acid and polyunsaturated fatty acid of the rice varieties were 22.45~25.99%, 36.50~44.99%
and 32.01~46.02%, respectively. Several high-yielding rices varieties had higher oleic acid or linoleic acid. Ilmi
and Nampyung had high oleic acid contents at over 40%, and Dongjin No. 1, Il]pum, Junam and Seachuchung had
high linoleic acid contents at over 37%. The major minerals of rice were K and Mg and their respective contents
were 85.62% and 25.55%. High-yielding rice varieties had significantly higher Mn and Na contents and lower Mg
and Fe contents than normal-yielding rice varieties (p<0.05). Antinutrients such as lectin, phytic acid and trypsin

inhibitor were not detected in any of the rice varieties.
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Table 1. Profile and characteristics of rice of the 11 cultivars used

Yielding

Class Cultivars (ke/10 2) Crop year Origin
Chucheong 453 2004 Chungnam Agricultural Research & Extension Service(CARES)
Normal Kumoh 424 2003 National Institute of Crop Science(NICS)
yielding Nagdong 430 2004 CARES
Ohdae 486 2003 NICS
Whaseong 485 2003 NICS
Dongjin No. 1 567 2004 CARES
Imi 520 2004 CARES
High Hpum 534 2004 CARES
yielding  Junam 576 2004 CARES
Nampyung 528 2004 CARES
Saechucheong 558 2004 CARES
Sz 78k 2] A28 A 65(2006) - 950 -
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Model OPTIMA 3300DV (PERKIN ELMA, USA)

Instrument Inductively Coupled Plasma Atomic Emission Spectrometer
Gas Ar gas

RF Power 27.12 MHz

Nebulizer gas flow rate 10~18 L/min

Coolant gas flow rate 15 L/min

Axially gas flow rate 0.5 mL/min

Sample uptake 1.5 mL/min

Calibration curve 1, 5, 10 ppm

Standard solution

ANAPURE MULTI STANDARD (Anapecs Co. Korea)

Table 3. Analysis condition of gas chromatography

Instrument

Gas Chromatograph (HP6890, Hewlett Packard Co., LTD, USA)

Detector FID

Column SP-Wax (60 m x 0.25 mm i.d, Supelco)

Oven 150°C for 5 min, and then elevated to 220°C at a rate of 4°C/min, holding 50 min
Temperature of injector and detector 250°C, 260°C

Carrier gas Nitrogen 1 mL/min, split mode 50:1

Injection volume 1 L
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Table 4. Proximate composition and energy density of various rices (dry basis)
Moisture  Energy density Crude Protein  Crude Fat Carbohydrate ~ Crude Fiber Crude Ash
(%) (keal) (%) (%) (%) (%) (%)
Normal-yielding
Chucheong 13.12° 348.738 528" 0.54° 80.68° 033" 0.38°
Kumoh 1627 367.64° 773 0.63% 74.56" 036 0.45%
Nagdong 14.93° 341.26' 5.97° 0.45' 78.33" 0.38' 0.318
Ohdae 15.86° 369.84° 6.31° 1.33° 75.14' 0.44% 0.91°
Whaseong 15.88° 369.18° 7.02° 0.78° 75.33' 0.35% 0.64°
Mean+SD 1521127  359.33+1337  6.4620.95 0.75+0.35 76.81+2.61 0.37+0.04 0.54+0.24
High-yielding
Dongjin No. 1 13.13° 348.91° 5.59' 0.61° 80.27' 0.30" 0.394"
Ilmi 13.06" 347.71" 5.03' 0.82° 80.06° 0.43° 0.48°
Npum 10.70' 358.98° 5.45¢ 0.64" 82.85° 047 0.34'®
Junam 11.13% 357.09° 5.78° 0.64 82.05° 0.50° 0.39¢
Nampyung 11.99' 353.54' 6.37° 0.68° 80.49° 0.65° 047°
Saechucheong 10.89" 358.74° 6.25° 0.81° 81.61° 0.73° 0.44°*
MeantSD 11.82+1.087  354.16+4.95 5.75+0.50 0.70+0.09 81.22+1.12° 0.5120.16 0.4210.05
Total 13.36 357.16 6.07 0.72 79.22 0.43 0.47
Min 10.70 341.26 5.03 0.45 74.56 0.30 031
Max 15.88 369.84 7.73 1.33 82.05 0.73 091
p-value 0.001 0.451 0.141 0.761 0.016 0.081 0.335

“Significantly different between normal- and high-yielding rices at p<0.05 by -test.
“‘Signiﬁcantly different between normal- and high-yielding rices at p<0.01 by r-test.
“Different latter in the same row were significantly different (p>0.05).
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Table 5. Saturated fatty acid composition of various rices (%, dry basis)
C14:00 C16:00 C18:00 C20:00 Total saturated fatty
Myristic acid Palmitic acid Stearic acid Arachidonic acid acid
Normal-yielding
Chucheong 0.36™ 19.82° 2.24° 0.52° 22.94™
Kumoh 0.30% 20.10° 1.90° 0.66™ 22.95%
Nagdong 0.33 19.32 2.22° 0.58° 22.45"
Ohdae 0.25® 21.22° 2.13* 0.76" 24.35°
Whaseong 0.22% 20.61° 1.97° 0.75" 23.55%
Mena+SD 0.29+0.05 20.21+0.73 2.09+0.15 0.65+0.10 23.24+0.72
High-yielding
Dongjin No. 1 0.31¢ 20.99% L67° 0.44' 23.40%°
IImi 0.39" 20.04° 1.97° 0.62" 23.01*
Tlpum 0.32% 20.27* 2,04 0.55% 23.17°
Junam 0.50" 22.04" 2.76" 0.69" 25.99"
Nampyung 0.33* 20.87% 2.13% 0.616™ 23.93%
Saechucheong 0.27% 20.13° 1.92¢ 0.54% 22.84%
Mean+SD 0.3520.08 20.72+0.75 2.08+0.36 0.58+0.08 23.72+1.17
Total 0.33 20.49 2.09 0.61 23.51
Min 0.22 19.32 1.67 0.44 22.45
Max 0.50 22.04 2.76 0.76 25.99
p-value 0.348 0.537 0.194 0.110 0.955

“Significantly different between normal- and high-yielding rices at p<0.05.
Significantly different between normal- and high-yielding rices at p<0.01.
“'Different latter in the same row were significantly different (p>0.05).

- 953 -

Stz 7582 A2278 A 65(2006)



208 FU Fo 2 E5H 9<

2 AT BAE FEY RESAPN Fe
Table 694 Hi= H}g} o] 75.65~77.06%= TIdE
¥} AR trbE XS Agate] 2+ 36.50~44.99
%, 32.01~46.02%°lQt}t. & A2k = oleic acid$}
linoleic acid7t Z+Z 35.98~44.23%, 31.10~42.66% &
FARY F M w2 &S AXTE AT ole
OE A7Z2Fe A ZFZ Kitta K 5(2005), Kim
TH9} Chun HS(1996), Shin HS¥} Rhee JY(1986), Lce
HI 5(1988), Kim IH $(1996)-2 ¥in}o]|A] linoleic acid
7} 43.0~49.3%, oleic acid7} 20L.8~32.1%% 7}3 L
FEe YhIQGD Raoch & ATATeA 2
WA S Al AAFHA ARt 2L FAFA #
gates #EHA &gtk a8y oleic acide] ol
%1 g0 FE-2 Auy, Fon, dEuo|on,
linoleic acid &rgFo] 37%ol4el EEL =4 15, 9=

D

o EAHY folAE QgD Busyc

3. 7718 =4

v 117k 2 & E5E AR89 72 3
Ze Table 73 o] Ko} Mg7t 22 85.62%9 25.55
P2 WFEE AARLY Uz E7)A L Cax 342
~18.98%, Fer 023~4.97%, Mnd ND~12%, Na:z
0.80~4.65%, Zn& ND~8.52% 2 'jebtth =2 EA
TEKNS 2000y AAlF Wuje] F71E FES Ca
11.0%, Fe 1.2%, K 93.0%, Na 3.0%% 2 FZA3} 9
B el =dEHAG F5E F12 FFE vA o
TAC Mgot Fegtgol dubAlMtt foFog do
#e velyon, Mn#} Na: {oFoz =2 7218
et At 283 2ne) JFo] HiE MgKe ng
TS A7 detAl R gotth Kim SK 5(1984)0]

2o F5Y U1 4Eg A4S 2 9vHAg o
FAC FET ZolE HolA o, tAY Mg,
g E2 3%E Hern PY Cas H

H, F9¥, AFFH2 Ugwth o] FHE5E2 FL
& Asta BT F&Fo] 500 kg/10 aql thAE
ot} Lee HI 5(1988)9] ATFZAANME tlA F
QA PFEF U 2359 oleic acid$} linoleic acid9)

ZFol dutA 34 g, IEERY 2 FTE N

@ ol o &
£
~
g
of
L
an)
H
f
O
o8

Table 6. Unsaturated fatty acid composition of various rices (%, dry basis)
. ICI?% i C18:1 GCgOI:I. o Total}urated Ci8:2 L'Cl?s' , Totztill]ra o T:)talt q
Cacid | Oleicacid PRSI MRy acid | Linoleic acid  EATe POy ey acid
Normal-yielding
Chucheong 0.18° 39.76° 043% 40.37° 35.68' 1.02% 36.70¢ 77.06%
Kumoh 029" 40.23° 0.54° 41.06° 34.91% 1.09° 36.00° 77.06"
Nagdong 0.14° 39.86° 0.46° 40.45° 36.04% 1.07° 37.11° 77.55°
Ohdae 027 37.40° 0.54° 38.21° 36.34° 1.11° 37.45% 75.65°
Whaseong 028 38.15¢ 0.58" 39.01° 36.44° 1.01¢ 37.45¢ 76.45%
Mean+SD 023+0.06 39.08+1.23 0.51%0.06 39.74+1.13 35.88+0.62 1062004  3694+0.61  76.64=0.61
High-yielding
Dongjin No. 1 0.16" 36.15" 0.38% 36.68' 38.61° 1.31° 39.92° 76.08™
Tmi 0.16" 4423 0.60° 44.99* 31.10' 0.92° 32,01 77.00™
Mpum 0.18° 37.99% 0.46° 38.62 37.16° 1.07¢ 38.22° 76.84
Junam 0.17° 27.83% ND' 28.00° 42.66° 3.36 46.02° 74.02'
Nampyung 0.16" 42.07° 048° 4271° 32.54° 0.83° 3337 76.08"
Saechucheong 0.17° 35.98' 035° 36.50' 39.60" 1.06° 40.65° 77.15°
Mean+SD 0.16+0.08 37384572 0.38+0.20 34.50+4.63 36.94+438 1434096  3837+513  76.19+1.16
Total 0.20 38.15 0.44 36.88 36.46 1.26 37.72 76.40
Min 0.11 35.98 ND 36.50 31.10 0.83 3201 75.65
Max 0.29 44.23 0.60 4499 4266 3.36 46.02 77.06
p-value 0.062 0.910 0318 0.056 0.964 0.799 0.963 0.970

"Significantly different between normal- and high-yielding rices at p<0.05.
“Significantly different between normal- and high-yielding rices at p<0.01.
ND, Not detected. “*Different latter in the same row were significantly different (p>0.05).
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Table 7. Mineral composition of various rices
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Z+7 85.62%$F 25.55% 2 R-ES AAFow v
A BIAL Cal= 342~1898%, Fel 023~4.97%,
MnS ND~1.28%, Na: 0.80~4.65 %, Zn< ND~
8.52% % uUetxtth ESHEE trAS Mgst Fedr
Fo] GvHAIRT f9gFHoz 4 g vEloew,
Mn#} Na: #9340z ¥ s Yehidith BE
B F£)A] lectin, phytic acid, trypsin inhibitor®] %
I AE AEHA FATh
ZAe| 2
B =52 #ger)ere

A (Project No. M1031002

(mg/100 g dry basis)

Ca Fe K Mg Mn Na 7n Mg(K
(ratio)

Normal-yielding
Chucheong 6.67° 043 70.45° 14.59° 0.93" 2.65° 8.52° 0.21°
Kumoh 7.92° 1.76° 73.17° 27.08° ND* 0.86° ND* 0.37°
Nagdong 5.90° 0.68° 9521° 26.99° 1.28° 222° 8.56" 0.28°
Ohdae 18.98 3.59" 114.58 20 ND* 1.38° ND* 0.37*
Whaseong 7.29° 497 84.17° 31.25% ND* 0.80° ND° 037
Mean+SD 035+5.43  228+1.95 87.52+18.03 28381984 044061 1584082 3411468  0.32:0.07
High-vielding
Dongjin No. 1 5.72° 0.42 76.56° 11.19° 1.32° 4.65° 7.49° 0.15°
TImi 5.57° 0.61° 94.32° 28.79° 1.17° 2.69° 5.97° 0.31°
TIlpum 3.98° 0.27° 56.71° 405" 0.89° 2.64° 5.43¢ 0.07°
Junam 3.42° 0.23¢ 66.47 7.15¢ 0.99 1.37¢ 6.33° 0.11°
Nampyung 5.18° 0.57° 71.08° 12.93° 1.00™ 425 6.80° 0.18°
Saechucheong 5.80° 0.78° 89.85° 24.79° 1.23* 2.65° 5.84° 0.28"
Mean+SD 494+1.00 04820217 75.83+1425 1481986  1.10+0.17° 3.04:1.12° 631+074  0.18+004"
Total 8.25 1.91 85.62 25.55 1.25 1.93 3.79 0.24
Min 342 023 66.47 4.05 ND 0.80 ND 0.07
Max 18.98 497 114.58 42.00 1.28 4.65 8.52 0.37
p-value 0.081 0.049 0.260 0.049 0.032 0.048 0.166 0.027

“Significantly different between normal- and high-yielding rices at p<0.05.
**Signiﬁcantly different between normal- and high-yielding rices at p<0.01.

ND, Not detected. *“Different latter in the same row were significantly different (p>0.05).
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