J Korean Soc Food Sci Nutr b 21 F o 4283 A
4009), 1265~1270(2011) http://dx.doi.org/10.3746/jkfn.2011.40.9.1265

Lot7|Zto| WhE B (Oyza saiva L)2| St E Bist

Changes in Chemical Composition of Rough Rice (Oryza sativa L.)
according to Germination Period

Hyun Young Kiml, In Guk Hwangz, Tae Myoung Kimg, Dong Sik Park2, Jae Hyun Kimz,
Dae Joong Kims, Youn Ri Lee*, Junsoo Lee', and Heon Sang Jeongrr

Dept. of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea
“QDept. of Agrofood Resources, NAAS, Gyeonggi 441-857, Korea
ICollege of Veterinary Medicine, Chungbuk National University, Chungbuk 361-763, Korea
‘Dept. of Food and Nutrition, Daejeon Health Sciences College, Daejeon 300-711, Korea

Abstract

We evaluated changes in the chemical composition of rough rice (Oryza sativa L.) according to germination
period. Rough rice was germinated at 37°C for 8 days. Crude protein content increased from 71.67 mg/g in
raw rough rice to 85.20 mg/g after 8 days of germination. Crude lipid content increased from 2.19% to 3.58%
(p<0.05), whereas crude ash was not significantly changed. Phytic acid content decreased from 6.25 mg/g in
raw rough rice to 1.54 mg/g after 8 days of germination. Free fatty acid content increased from 0.17% to 0.32%
during 8 days of germination. Major fatty acids were palmitic, oleic, and linoleic acids, and total fatty acid content
increased up to 95%. Vitamin E and 7-oryzanol contents in raw rough rice were 2.94 mg/100 g and 6.47 mg/g,
respectively, increased to 5.55 mg/100 g and 8.16 mg/g after 4 days of germination, and then decreased afterward.
These results indicate that the optimum germination period of rough rice for increasing functional components
may be 3~4 days.
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Fig. 1. Changes of crude protein contents in rough rice (Oryza
sativa L.) with germination periods. "Means with the different
letters (a-d) are significantly different at p<0.05 by Duncan’s
multiple range test.
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Fig. 2. Changes of crude ash contents in rough rice (Oryza
sativa L.) with germination periods. "Means with the same
letters are not significantly different at p>0.05 by Duncan’s multi—
ple range test.
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Fig. 3. Changes of crude lipid contents in rough rice (Oryza
sativa L.) with germination periods. "Means with the different
letters (a-d) are significantly different at p<0.05 by Duncan’s
multiple range test.
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Fig. 4. Changes of phytic acid contents in rough rice (Oryza
sativa L.) with germination periods. "Means with the different
letters (a—d) are significantly different at p<0.05 by Duncan’s
multiple range test.
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Fig. 5. Changes of free fatty acid contents in rough rice
(Oryza sativa L.) with germination periods. "Means with the
different letters (a—c) are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 1. Fatty acid compositions of rough rice (Oryza sativa L.) with germination periods (unit: %)
Germination periods (days)
0 2 4 6 8
Lauric acid (C12:0) 0.81 iO.O9?>N?l> 0.98+0.031 0.95+0.047 1.40+0.024 0.86+0.069
Palmitic acid (C16:0) 22.05i0.53417S 21.51+0.694 23.53+0.468 25.97+0.813 25.20+0.346
Stearic acid (C18:0) 1.86+0.03"° 1.98+0.029 1.88+0.078 2.6510.066 2.66+0.034
Oleic acid (C18:1) 39.93+ O.946Nf 38.73+1.065 38.42+0.096 38.09+0.546 37.44+1.079
Linoleic acid (C18:2) 34.19+ 1.468Nf 35.05+2.345 33.59+2.976 30.71+£2.345 33.32+1.091
Linolenic acid (C18:3) 1.16+0.021% 1.76+0.031 1.62+0.066 1.18+0.046 0.52+0.020

Not significant.



ol 7| 7kl W& W (Oryza sativa L)Y 3}sHA4 & w3} 1269

Table 2. Vitamin E contents of rough rice (Oryza sativa L.) with germination periods

(unit: mg/100 g)

Germination periods (days)

0 2 4 6 8

a-T 0.60=£0.046 0.89+0.003 4.68+0.169 1.0540.032 0.60+0.079

a-T3 0.39+0.067 0.66+0.002 0.32+0.003 0.87+0.023 0.23+0.013

B-T - 0.10+0.009 0.23+0.097 0.05+0.001 0.09+0.027

B-T3 - 0.02+0.041 0.08£0.001 0.05+0.000 0.02+0.0.06

7-T - - 0.14+0.002 0.10£0.007 0.10£0.002

7 -T3 1.90+0.055 2.05+0.017 1.55+0.017 1.04£0.003 0.37+0.007
Total vitamin E 2.94+0.094°" 3.74+0.311" 5.55+0.375" 3.14+0.042" 1.42+0.078¢

1)Any means followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 6. Changes of y —oryzanol contents in rough rice (Oryza
sativa L.) with germination periods. "Means with the different
letters (a—c) are significantly different at p<0.05 by Duncan’s
multiple range test.
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