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Study on the Changes of Cooking Flavor Volatiles by
Different Packing Ways of Rice after Storage

JIANG Ping, ZHANG Hui’, WANG Li, GUO Xiao-na, QIAN Hai—feng, QI Xi-guang
(School of Food Science and Technology , Jiangnan University, Wuxi 214122, China)

Abstract: A combined headspace solid -phase microextraction (HS —SPME)with gas
chromatography —mass spectrometry (GC-MS)method has been employed for the analysis of the
cooking flavor volatiles of rice. The rice were storaged by different packing ways (natural hermetic
storage, filling with carbon dioxide or nitrogen and vacuumizing storage)under the following
conditions : temperature 37 °C ,relative humidity 60%. The research showed that the augmentel of
aldehydes,alcohols and ketones was the most prominent by natural hermetic packing than other
packing ways after storage. Through comparing the total alcohols,aldehydes,ketones and 2 —
pentylfuran of vacuumizing storage,filling with carbon dioxide and nitrogen,it was found that
storage of vacuumizing and filling with carbon dioxide could postpone the deterioration of rice flavor
volatiles and keep the quality of rice.

Keywords: headspace solid—phase microextraction, flavor volatiles, packing ways, storage
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Tab.1 Composition of cooking flavor volatiles by different packing of rice after storage

| e | % | |

1 4- 6.70+0.02° 7.09+0.03" 6.12+0.34" 5.78+0.12° 8.02+0.44°
2 3- 1.69+0.32* 0.00+0.00" 0.00+0.00 0.00+0.00" 0.00+0.00"
3 4- 0.45+0.23" 0.35+0.02¢ 0.43+0.00 0.40+0.00° 0.55+0.04*
4 4- 0.69+0.04a 0.00£0.00" 0.000.00 0.58+0.03" 0.00+0.00"
5 7.04+0.54a 0.00+0.00° 0.43+0.06° 0.00+0.00° 0.56+0.03"
6 2,7,10- 2.10+0.21a 0.44+0.10° 0.43+0.06° 0.58+0.03" 0.00+0.00"
7 14.17+0.43¢ 25.44+2.24 14.64+2.11¢ 18.33+1.66" 16.31+1.12°
8 4.5420.11" 5.03+0.74 1.71£0.25¢ 3.93+0.04¢ 0.38+0.00°
9 4- 0.49+0.06" 0.44+0.03¢ 0.00£0.00° 0.53+0.10* 0.100.02!
10 4- 0.76+0.00° 2.95+0.01° 3.060.06" 1.19£0.02¢ 3.41+0.05*
11 5= 0.00£0.00" 0.00£0.00" 0.52+0.16* 0.00£0.00" 0.52+0.03
12 2yl= 0.44+0.03 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.00+0.00"
13 4,5 0.00+0.00° 0.00+0.00° 6.86+0.24* 0.00+0.00° 5.63+0.33"
14 1.4- 0.00+0.00° 0.00£0.00° 1.36+0.02" 0.00+0.00° 2.22+0.13
15 2,6,10- 0.00+0.00" 0.00+0.00" 0.31£0.06* 0.000.00 0.00+0.00"
16 2,6,10,14— 0.00+0.00° 0.00+0.00° 0.51+0.03* 0.00+0.00° 0.44+0.04"
17 0.00£0.00" 0.00£0.00" 0.00+0.00 0.00£0.00" 1.27+0.11*
18 0.00+0.00" 0.00+0.00" 0.08+0.03" 0.00+0.00" 1.27+0.28*
19 3,6 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.75+0.12* 0.00+0.00"
20 2,6— 0.00+0.00" 0.00+0.00" 4.05+0.01° 6.88+1.24 4.55+0.35"
21 2,3,6,7- 0.78+0.06 0.00+0.00" 0.00+0.00 0+0.00" 0.00+0.00"
22 7.89+0.21* 7.89+1.02* 0.12+0.00° 6.10£0.57" 0.00+0.00"
23 2,6,6— 1.65+0.24* 0.000.00¢ 0.00+0.00¢ 0.92+0.04" 0.24+0.02°
24 2,6,8—- 0.170.00* 0.37+0.03* 0.26+0.00° 0.32+£0.01" 0.27+0.04°
25 24— 0.19+0.04" 0.00+0.00° 0.70+0.12* 0.00+0.00° 0.00+0.00°
26 2,6— 0.54+0.06° 0.79+0.13* 0.70+0.02" 0.00+0.00" 0.00+0.00"
27 0.22+0.00! 0.10+0.00° 4.32+0.32* 3.33+0.21° 0.71+0.05¢
28 2,8- 0.34+0.00" 0.58+0.07¢ 0.64+0.04" 0.00+0.00° 0.75+0.10
29 0.63+0.03" 0.43+0.05° 0.00+0.00¢ 0.00£0.00? 1.47+0.21*
30 4,6— 0.42+0.01" 0.000.00* 0.00+0.00* 1.28+0.04* 0.30+0.04°
31 2,6,11- 2.67+0.13¢ 3.13+0.03° 4.45£0.24" 1.79+0.02° 8.25+0.15¢
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2,6,10,15-
2,3,5,8-

D=

33—

0.43+0.03"
0.00+0.00*
0.11+0.02*
0.41+0.02*
0.24+0.04*
0.56+0.02*
0.21+0.05*
0.08+0.01*
0.00+0.00!
0.00+0.00?
0.00+0.00
0.00+0.00"
0.35+0.01*
0.00+0.00°
0.00+0.00°
0.91+0.05"
21.31+1.78"
7.36+0.26*
7.060.44"
0.00+0.00*
0.00+0.00*
0.00£0.00°
0.00£0.00
0.00+0.00"
0.00+0.00"
0.09+0.03"
0.27+0.04¢
0.00+0.00
0.00£0.00

0.08+0.01"
0.00+0.00*
0.37+0.02*
0.20+0.01¢
0.00+0.00!
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0.19+0.02°
0.12+0.00°
0.000.00"
0.00+0.00°
0.00£0.00"
0.00+0.00°
0.00+0.00"
0.00+0.00"
0.22+0.02"
0.44+0.02°
0.83+0.03*
0.00£0.00"
10.57+1.11*
0.00+0.00°
0.00+0.00°
1.36+0.42*
0.00+0.00°
0.00£0.00"
12.21+1.34*
9.14+0.52°
1.87+0.03¢
0.14£0.02"
0.00£0.00"
0.00£0.00"
0.00+0.00"
0.30+0.12*
0.09+0.02!
0.12+0.03*
0.00£0.00"

0.00+0.00°
0.11+0.01¢
1.11£0.23"
0.00+0.00!
0.00+0.00?
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0.00+0.00"
0.00+0.00"
0.00+0.00"
0.00+0.00°
0.00£0.00"
0.00+0.00°
0.00+0.00"
0.00+0.00"
0.19+0.07¢
0.00+0.00"
0.00£0.00"
0.00£0.00"
7.24+0.31°
0.00+0.00°
1.53+0.10°
0.00+0.00°
12.14+0.23¢
0.00£0.00"
0.00+0.00°
5.42+0.12¢
2.25+0.04*
0.23+0.03
0.14+0.06
7.62+0.56°
0.13+0.07*
0.000.00°
0.38+0.10°
0.00+0.00"
0.00£0.00"

0.00+0.00°
0.53+0.13"
1.01+0.21¢
0.28+0.04"
0.87+0.13"

1.54+0.16
1.87+0.22°
0.00+0.00"
0.24+0.07"
0.00£0.00"
0.00+0.00°
0.00+0.00"
0.00+0.00"
0.56+0.06*
1.03+0.03
0.00£0.00"
0.76+0.04*
8.78+0.43"
0.97+0.03"
1.09+0.21"
0.00£0.00°
12.31+0.04¢
0.00£0.00"
0.00+0.00°
7.83+0.66"
0.00+0.00*
0.00£0.00°
0.00£0.00"
0.00£0.00"
0.00+0.00"
0.00+0.00°
0.29+0.06"
0.00+0.00"
0.12+0.05*

0.00+0.00°
0.00+0.00*
0.00£0.00°
0.36+0.06*
0.70+0.04¢
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0.42+0.05"
0.27+0.03"
0.00+0.00
0.00£0.00°
0.00+0.00
0.13+0.01"
0.00+0.00"
0.00+0.00"
0.00+0.00?
0.72+0.24
0.00+0.00
0.00+0.00"
0.20+0.00°
1.46+0.03
0.00+0.00°
0.00£0.00°
14.410.16"
0.00+0.00"
0.00+0.00°
0.00+0.00*
2.16+0.06"
0.00£0.00°
0.000.00
0.00+0.00"
0.00+0.00"
0.00+0.00°
0.00+0.00°
0.00+0.00"
0.00+0.00

0.24+0.03*
0.71+0.21*
1.18+0.41*
0.00+0.00!
1.99+0.16*
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66 3- 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.30+0.05*
67 0.00+0.00° 0.00+0.00¢ 0.43+0.04* 0.00+0.00¢ 0.38+0.03"
68 3,7- -1- 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.000.00" 5.82+0.34*
69 3,7,11,15- -1- 0.00+0.00" 0.00+0.00! 0.56+0.01°¢ 1.26+0.23" 3.02+0.43*
70 2- -1- 3.34+0.05" 2.42+0.11°¢ 0.00+0.00¢ 3.72+0.21* 0.20+0.00¢
71 1- -3- 0.11+0.02¢ 0.36+0.04" 0.00+0.00" 0.43+0.03* 0.00+0.00?
72 2— 0.15+0.02* 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.00+0.00"
73 2— -1- 0.16+0.00" 0.21+0.02° 0.00+0.00¢ 0.00+0.00¢ 0.00+0.00°
74 0.00+0.00" 0.11+0.01* 0.00+0.00" 0.000.00" 0.00+0.00"
75 4- -2- 0.00+0.00° 0.00+0.00¢ 0.47+0.02" 0.00+0.00¢ 0.61+0.07*
76 5- -2- 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.33+0.14*
77 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.16+0.04* 0.00+0.00"
78 0.07+0.00" 0.41+0.06* 0.00+0.00¢ 0.00+0.00¢ 0.00+0.00°
79 0.00+0.00" 0.00+0.00" 0.68+0.05* 0.000.00" 0.00+0.00"
80 2— 0.28+0.03¢ 0.77+0.02¢ 1.05+0.12" 0.78+0.04¢ 1.12+0.33¢
81 0.45+0.07¢ 0.23+0.03" 0.00+0.00° 0.00+0.00¢ 0.00+0.00¢
82 4— -3- 0.00+0.00? 0.66+0.13* 0.30+0.02¢ 0.46+0.05" 0.00+0.00?
83 2— -5- 0.00+0.00" 0.09+0.02° 0.00+0.00" 0.00+0.00" 0.00+0.00"
84 0.00+0.00" 0.15+0.01¢ 0.23+0.08* 0.18+0.01* 0.22+0.04*
. 1. ,2. (P<0.05),
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Tab.2 Classified comparison of cooking volatile components

1%

92.06  0.65 3.76 0.07 0.73

’

. Kobayashi F

92.63 122 310 041 190 2% , ,
CO, 8854 269 099 047 226 > N °
N, 89.50  1.06 5.42 0.16 1.42 s
76.99  4.42 9.42 0.94 1.34 ’ ’
3 . . 2—- ’ ’ « »
Tab.3 Classified comparison of total alcohols,aldehydes, 0] ’
ketones and 2—pentylfuran °
o |
R
1.22 3.10 041 0.28 5.01 ’ ’
1.22 3.10 0.41 0.77 5.5 CO; ’
CO, 2.69 0.99 0.47 1.05 5.2 ’
N, 106 542 0.6 0.78 7.42 :

442 942 094 1.12 15.90
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