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Effects of High Hydrostatic Pressure Treatment on the Chemical
Composition of Germinated Rough Rice (Oryza sativar L.)

Min Young Kim, Sang Hoon Lee, Gwi Yeong Jang, Hye Jin Park, Nara Yoon,
Youn Ri Lee!, Junsoo Lee, and Heon Sang Jeong*

Department of Food Science and Biotechnology, Chungbuk National University
'Department of Food and Nutrition, Daejeon Health Sciences College

Abstract This study was performed to evaluate changes in the chemical composition of germinated rough rice with high
hydrostatic pressure treatment (HPT). Rough rice was germinated at 37°C over 6 days (control), and then subjected to HPT
at 30 MPa for 24 h. The highest crude protein content was 9.54% in the control sample after 6 days of germination. Crude
lipid content increased from 2.04-2.74% (control) to 2.27-3.10% (HPT). HPT samples showed higher values of total free
sugar and glucose content than those of the control. The total amino acid value was not significant, but the essential amino
acid content increased from 0.45-5.09 mg/g in the control to 1.57-5.30 mg/g in the HPT sample. The major fatty acids
were found to be palmitic, oleic, and linoleic acid. The content of oleic acid decreases with HPT, whereas that of linoleic
and linolenic acid increased slightly during the initial stages of germination. These results suggest that HPT after
germination efficiently depolymerizes chemical components and enhances the content of essential nutrients.
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Table 1. Changes in proximate compositions of germinated rough rice with high hydrostatic treatment (HPT, 30 MPa, 24 h)

Samol Germination periods Proximate compositions (%, d.b.)
ampies (days) Crude ash Crude protein Crude lipid Carbohydrate
0 4.65+0.0° 8.21+0.03# 2.04+0.09° 85.10+0.04"***
1 4.66+0.04* 8.29+0.02° 2.2240.04¢ 84.84+0.10"***
2 4.66+0.03 8.37+0.02° 2.43+0.07° 84.54+0.02°%**
Control 3 4.69+0.08"* 9.26:£0.03%** 2.67+0.01° 83.39+0.11¢
4 4.62+0.07* 9.05+0.02%** 2.59+0.09° 83.7440.04¢
5 4.60+0.02 9.10+0.03¢ 2.65+0.08" 83.6540.12°%**
6 4.65+0.02 9.54+0.01%** 2.74+0.14* 83.07+0.12°
0 4.66+0.04* 8.51£0.06°*** 2.2740.02% 84.57+0.00°
1 4.66+0.03" 9.16+0.08"*** 2.2740.03% 83.91+0.02%
2 4.774+0.03%** 8.6740.02 2.78+0.01%* 83.79+0.02%
HPT 3 4.64+0.06" 8.56+0.01° 2.67+0.07° 84.12+0.015%**
4 4.64+0.01° 8.52+0.07° 2.90+0.09* 83.93+0.17%*
5 4.65+0.03"%* 9.12+0.09* 3.10+0.00%%** 83.13+0.06
6 4.7240.01%%** 8.47+0.10° 3.1040.12%%* 83.71+0.23%*

Values are mean+SD of 3 replicates. Different superscripts in the same items indicate a significant difference (p<0.05) among germination periods.
*p<0.05, **p<0.01, ***p<0.001; Significantly different by paired #-test, significantly different by students #-test between before and after high

hydrostatic pressure treatment.

Table 2. Changes in free sugar contents of germinated rough rice with high hydrostatic pressure treatment (HPT, 30 MPa, 24 h)

Germination periods

Free sugar contents (%)

Samples
(days) Fructose Glucose Sucrose Maltose Total
0 ND ND ND ND ND
1 0.50+0.03*** 0.43+0.04" 0.01+0.01° 0.11£0.05°¢ 1.06+0.14"
2 1.46:£0.06%%** 2.46+0.08° 0.04+0.01° 2.31+0.05¢ 6.26+0.19°
Control 3 2.434+0.01%F** 4.74+0.13° 0.10+0.04° 4.70+0.14° 11.98+0.33¢
4 2.41£0.29%%** 4.28+0.28° 0.28+0.15° 5.25+0.64** 12.21+1.36"
5 2.3940.03%*** 5.14+0.23° ND 5.10£0.15%** 12.63+0.41*
6 1.48+0.010%** 3.75+0.27¢ ND 3.27+0.14°%** 8.50+0.43¢
0 0.14+0.02¢ 0.30+0.03%** ND 0.74+0.02f 1.18+0.08°
1 0.14+0.03¢ 2.64+0.09%+** ND 1.80+0.25%%** 4.58+0.37% %+
2 0.28+0.03¢ 6.49+0.38%#* ND 2.59+0.10%* 9.36+0.51%**
HPT 3 0.54+0.06° 8.9840.30%** ND 4.59+0.08° 14.12+0.44%***
4 0.93£0.107 9.55+0.14%*+** ND 3.82+0.09° 14.304+0.34%**
5 0.59+0.04° 0.08+0.34bc*x* ND 2.89+0.30° 12.56+0.68°
6 0.54+0.05° 9.34+0.06™*** ND 2.51+0.06° 12.39+0.16%%**

Values are mean+SD of 3 replicates. Different superscripts in the same items indicate a significant difference (p<0.05) among germination periods.
*p<0.05, **p<0.01, ***p<0.001; Significantly different by paired r-test, significantly different by students #-test between before and after high

hydrostatic pressure treatment.
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Table 3. Changes in amino acid contents of germinated rough rice with high hydrostatic pressure treatment (HPT, 30 MPa, 24 h)

Germination periods

Amino acid contents (%)

Samples
(days) Essential amino acid Non-essential amino acid Total amino acid
0 0.45+0.02¢ 14.71£0.05%%*x* 15.16+0.07%*
1 0.94+0.02" 16.68+0.49%%* 17.62+0.51%
2 1.34+0.04° 14.99+2.18° 16.33+2.22¢¢
Control 3 1.86+0.02¢ 16.90+0.14% 18.75+0.16"
4 2.76+0.21¢ 17.36+0.240%%% 20.12+0.450%x*
5 4.36+0.12° 19.28+1.59%* 23.64+1.71%%*
6 5.09+0.04* 19.00+2.77%* 24.0942.73%*
0 1.57£0.05%** 13.17+0.08° 14.73+0.13"
1 2.12+0.00%*** 15.29+0.02° 17.41+0.02°
2 4.08+0.030%** 15.4542.32° 19.53+2.36°*
HPT 3 5.094+0.22%*** 18.15+0.09%*** 23.25+0.31%**
4 5.3440.32%** 12.49+0.79¢ 17.84+0.47%
5 5.2240.10%*** 15.42+0.76° 20.65+0.86"
6 5.304+0.06*** 16.57+1.50% 21.87+1.43%

Values are mean+SD of 3 replicates.

Different superscripts in the same items indicate a significant difference (p<0.05) among germination periods.

*p<0.05, **p<0.01, ***p<0.001; Significantly different by paired r-test, significantly different by students #-test between before and after high

hydrostatic pressure treatment.

Table 4. Changes in fatty acid compositions of germinated rough rice with high hydrostatic pressure treatment (HPT, 30 MPa, 24 h)

Fatty acid compositions (%)

Samples Ge.rrgineg[ion Palmitic . . Linoleic Linolenic Arachidic
periods (days) (C16:0) Stearic (C18:0)  Oleic (C18:1) (C182) (C183) (C20:0)
0 23.014£0.06™**  2.43+0.02°%**  48.19+0.13%**  24.82+0.03 0.73£0.01° 0.8340.03%**
1 20.02:0.08" 236+0.01%%% 4] 374£0.125%*%*  34.09+0.07° 1.47+0.01¢ 0.69+0.020%*
2 18.48+0.02¢ 2.18+0.00 41.8240.01%%**  35.16+0.01° 1.65+0.00°%*%  (.70+0.00***
Control 3 18.82+0.01¢ 2.34+0.00% 41.85£0.01¢4***  34.68+0.01¢ 1.59+0.00° 0.7240.01%#
4 18.36+0.37° 2.32+0.05° 42.06+£1.15%**%*  34.92+0.69% 1.64+0.03 0.712£0.020%**
5 19.25+0.09¢ 2.39+0.00 40.20£0.05%*%  3570+£0.04“**  1.76+0.00" 0.70£0.01 %%
6 20.08+0.07° 2.81+0.00° 40.474£0.03%* % 3425+0.05%%%%  ].66£0.00%%**  (.73£0.01¢%**
0 19.80:£0.028 2.29+0.01¢ 41.25+0.05° 34.55+0.03%**  1.4420.00%%**  0.67£0.00%°
1 20.48+0.02%**  227+0.00° 40.05+0.01° 35.03£0.02°%*%  1.52+0.00%** 0.65+0.01¢¢
2 21.5240.14%%*% 2224001 ** 38.95+0.06° 35.13+0.08" 1.53+0.00° 0.65+0.01¢
HPT 3 22.40:£0.01% %% 2 4440.00° 38.16+0.00° 34.78+0.01° 1.560.00° 0.66+0.00™
4 22.82+0.01%**  250+0.00%**  38.21+0.01° 34.10+0.00° 1.60+0.00° 0.69+0.01°
5 23.24+0.02%*%%  2.60£0.01%%**  36.82+0.02" 35.00+0.02° 1.7120.00° 0.64+0.01¢
6 22.70+£0.00°** 2 .80+0.00° 38.44+0.01¢ 33.79+0.01" 1.58+0.00¢ 0.68+0.00°

Values are mean+SD of 3 replicates.

Different superscripts in the same items indicate a significant difference (p<0.05) among germination periods.

*p<0.05, **p<0.01, ***p<0.001; Significantly different by paired r-test, significantly different by students #-test between before and after high

hydrostatic pressure treatment.
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