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Storage of Black Rice using Flexible Packaging Materials
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Department of Food Science & Technology, Chonnam National University

Abstract

The quality change of black rice during storage at 20°C was measured to determine a packaging material for
black rice storage, using polyethylene film (PE), polypropylene film (PP) and laminated film with PE and PP
(PE/PP). Water activity of black rice was 0.642 at initial time and changed little in 8 months during storage at
20°C. Acidity of black rice was 25 mg KOH at initial time and was the lowest, 33.16 mg KOH, within PE/PP
of 0.10 mm in thickness in 8 months during storage at 20°C. L, a and b values, hunter color value of black
rice were not changed significantly in all packaging materials during 8 month storage. Hardness of the black
rice was increased a little, but changed the smallest in PE/PP and the largest in PE with 0.05 mm in thickness
in 8 months. During storage, hexanal content was increased the smallest in PE/PP and the largest in 0.05 mm
PE. Among fatty acid of black rice, linoleic acid was changed the smallest in PE/PP and the largest in 0.05
mm PE. In conclusion, PE/PP was better fot the storage of black rice than PE and PP.
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o AAsiglen], columnd J&W DB-225 capillary
column (30 m % 0.249 mm id, 0.25 pm film thickness)
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Table 1. Changes in weight loss of black rice packeged with plastic films during storage at 20°C

Packaging Storage Time (month)
material 0 2 4 6 8
PE 0.05 mm 100 99.981+0.02 99.95+0.02 99.87+0.02 99.79+0.04
PE 0.10 mm 100 99.98+0.02 99.93:+0.02 99.881+0.03 99.86+0.05
PP 0.05 mm 100 99.98+0.02 99.95+0.02 99.92+0.02 99.891+0.04
PP 0.10 mm 100 99.99+0.01 99.96+0.02 99.93+0.03 99.90+0.02
PE+PP 100 99.991-0.01 99.95-+0.02 99.891+0.03 99.86+0.05

Table 2. Changes in water activity (A,) of black rice packeged with plastic films during storage at 20°C

Packaging Storage Time (month)
material 0 2 4 6 8
PE 0.05 mm 0.642+0.008 0.635+0.013 0.630+0.009 0.627+0.009 0.625+0.015
PE 0.10 mm 0.642:+0.008 0.637+0.009 0.634+0.011 0.632+0.0011 0.632+0.008
PP 0.05 mm 0.642+40.008 0.636+0.011 0.635+0.013 0.633+0.009 0.631+0.005
PP 0.10 mm 0.64210.008 0.6391-0.008 0.639+0.012 0.637+0.011 0.637+0.013
PE+PP 0.64210.008 0.6361+0.007 0.63210.009 0.631+0.011 0.629+0.008
Table 3. Changes in fat acidity of black rice packeged with plastic films during storage at 20°C (mg KOH)
Packaging Storage Time (month)
material 0 2 4 6 8
PE 0.05 mm 25.00 31.29+0.03 33.35+0.07 35.47+£0.03 37.11+0.10
PE 0.10 mm 25.00 31.14+0.04 32.81+0.02 34.02+0.07 35.261+0.04
PP 0.05 mm 25.00 31.22+0.02 32.92+0.04 34.81£0.05 35.791£0.07
PP 0.10 mm 25.00 31.02+0.04 32.04+0.06 33.744+0.03 34.47+0.08
PE+PP 25.00 30.921+0.03 31.741+0.02 32.81+0.05 33.161:0.13
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Table 4. Changes in color of black rice packeged with
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e g e I 351 A 3 AE] WS Table 55} ek, 3719
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8 177405 48+02 -1.3+0.1
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Table 5. Changes in Hardness of black rice packeged with plastic films during storage at 20°C (kgD
Packaging Storage Time (month)
materials 0 2 4 6 8
PE 0.05 mm 7.54+0.13 7.58+0.08 7.62+0.06 7.66+0.08 7.67+£0.11
PE 0.10 mm 7.5440.13 7.58+0.06 7.68+0.03 7.79+0.04 7.86+0.08
PP 0.05 mm 7.54+0.13 7.59+0.04 7.80+0.05 8.04+0.07 8.15+0.17
PP 0.10 mm 7.54+0.13 7.59+0.05 7.94+0.04 8.10+0.03 8.31+0.09
PE+PP 7.54+0.13 7.58+0.07 7.8940.05 8.09+0.02 8.26+0.10
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mLZ 71 we] AA=igler PEPP AH3EWUEol
11471 mg/mLE 714 AA QA=) Yasumatsu
2090 HMulo|s] WA carbonyl compound® ace-
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8 carbonyl compoundi= propanal, pentanal ¥ hexanal
2A4] o]2]%k carbonyl compoundt: linolenic acid %
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QIchz sheieh. Web Bvl 717t 39 hexanal &
F.ulo]| ¢l linoleic acidZ} 2 W3lale] A A
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A AE Fole) A A|uhAke] ke Table 73} 2}
T XA myristic acid, palmitic acid, stearic acid,
oleic acid, linoleic acid, linolenic acid>} 73 &5 9] t=d
V4 @& AR linoleic acid%i ). 4 0L wjo}
£ #AA% gulellA oleic acid, linoleic acid, palmitic
acid, stearic acid 5 759} X|YAlE oleic acide) Hef
o] 7Ha wslirky Edl FHvldl glolAE linoleic
acid7} 713 &siel.

A A}71 742 linoleic acid7} =& EAFA A FFAE}
E A3%e Jehy=d PEPP A32EFo] 714 HA

Table 6. Changes in hexanal content determined by direction headspace vapor injection gas chmmatogmph of black

rice during storage at 20°C (ﬂBfZ mL)
Packaging Storage Time (month)
materials 0 2 4 6 8
PE 0.05 mm 0 58.13+3.15 92.43+4.43 120.37+5.35 131.96+6.15
PE 0.10 mm 0 55.72+2.15 90.13+3.15 112.15+3.72 125.4144.32
PP 0.05 mm 0 56.92:+2.33 91.34+2.75 118.71+4.63 128.73+3.15
PP 0.10 mm 0 55.42+3.15 90.01+3.32 110.91+5.75 120.45+4.32
PE+PP 0 5314235 84.47+5.04 102.47+5.35 114.7143.72
Table 7. Changes in Fatty acid composition of black rice during storage at 20°C
Packaging  Storage time Fatty acid composition (%)
material (month) Cisn Cieo Ciso Cis Cia Cies
0 0264009  434+011 1474012 39354009 5246+007 212.+015
2 0274008  435+000  148+0.08 39964008 51454003  2.49+0.09
PE 005 4 030+009  465+007 1474007 40064003 S1.00+005  2.52+0.12
00 mm 6 0334011  476+005  149+0.13 42564004 4820+0.06  2.66+0.14
8 0354005 4854009 1524004 43364006 47.03+£0.04  2.89+0.09
2 0274007 4344005 1494003 39324006 5213013  245+0.07
PE 0.10 4 0294008  466+012  149+002 39924003 51.13+0.03  251+0.05
- mm 6 0314009 4754007 1524005 40114006 50641002  2.67+0.07
8 0344007 4874010  150+006 41914008 48.52+005  2.86+0.04
2 0274007 4374003 1494004 39334003 5211+003  2.43+008
oP 0,05 4 0284010  459+005 1654006 39874004 S51.08+006  2.53+0.10
0o mm 6 0314014  4.69+003 1664003 40214003 50.50+005  2.63+0.04
8 0344009  476+008 1704006 41.75+0.06 4858+0.05  2.87+0.08
2 0274005 436005  147+0.11 39344011 52094007  247+0.03
PP 0.10 4 0284003  454+003  148+003 39854005 5130009 2.55+0.06
-0 mm 6 0304005  479+006  149+008 40324003 5021008  2.89+0.08
8 0334003  497+012 1524005 41.78+015 48514004 2891006
2 0274007 4364006  148+008 39354006 5213+004  2.41+0.05
S 4 0284001  459+008 1504007 39794004 S51.32£007  2.52+0.06
* 6 0314011 4824007 1534003  39.60+0.02 51204003  2.54+0.04
8 0324009 4924011  1.60+005  39.46+0.07 5098+0.07  2.72+0.09
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