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Effect of storage control method on quality of germ-left rice during storage
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Abstract: Germ-left rice contains a large amount of nutritional ingre-
dients, but its quality degradation easily occurs. In order to improve
the storage quality of germ-left rice, the effects of several packing
material and storage parameters on storage time of germ-left rice
were investigated. Microwave intensity, gas regulating mode and am-
bient temperature were selected as influencing parameters, and
critical storage duration (responding to fat acid content of 35 mg
KOH/100 g DB in germ-left rice) as the indicator on quality evalua-
tion. Response surface methodology was used to analyze the effect
regulation of storage parameters on the storage time of the germ-left

rice, to obtain the optimal parameters of the storage control. Results
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showed that the storage time of transparent plastic bag and
aluminum foil bag packaging germ-left rice were basically the same,
which were both longer storage duration than the paper bag packing.
The influence degree of the factors affect the storage time: ambient
temperature > gas regulating mode > microwave intensity. The
critical storage duration extend with the increase of microwave inten-
sity and CO; content and the decrease of the ambient temperature.
Optimal storage conditions were developed as microwave intensity of
500 J/g, the content ratio of N, and CO, of 30 : 70, the ambient
temperature of 3 ‘C to achieve the highest storage duration of 374 d.
Keywords: germ-leftrice; storage time; microwave intensity; gas

regulating mode; ambient temperature
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Table 1 Factors and levels coding of rotating response
surface test
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—1.68 0 100 : 0 0
—1 200 80 : 20 6
0 500 50 1 50 15
1 800 20 1 80 24
1.68 1 000 0:100 30
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Table 2 The effect result of packing material on

the storage time
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Table 3 Arranging of response surface test and

experimental result

e Xi X Xs Y 1%ﬁ3€

#/d
1 —1 —1 —1 167
2 —1 —1 1 107
3 —1 1 —1 275
4 —1 1 1 150
5 1 —1 —1 292
6 1 —1 1 166
7 1 1 —1 300
8 1 1 1 160
9 —1.68 0 0 140
10 1.68 0 0 220
11 0 —1.68 0 130
12 0 1.68 0 258
13 0 0 —1.68 345
14 0 0 1.68 85
15 0 0 0 130
16 0 0 0 165
17 0 0 0 161
18 0 0 0 159
19 0 0 0 153
20 0 0 0 132
21 0 0 0 128
22 0 0 0 162
23 0 0 0 159
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Table 4 Results of regression and variance analysis

A AME FITm o7 F{H Pr>F

X, 1 9 152.388 9 152.388 0 24.266 280 0.000 277
Xs 1 9 930.703 9 930.703 0 26.329 880 0.000 193
X; 1 57 774.460 57 774.460 0153.180 900 0.000 100
X3 1 2 015.505 2 015.505 0 5.343 832 0.037 830
X, X, 1 2 775.125 2 775.1250 7.357 857 0.017 764
X, X3 1 820.125 820.125 0 2.174 447 0.164 122
X3 1 4176.373 4 176.373 0 11.073 070 0.005 450
X, X3 1 780.125 780.125 0  2.068 393 0.174 016
X3 1 8 877.523 8 877.523 0 23.537 520 0.000 316
EYE| 9 96 122.160 10 680.240 0 28.317 170 0.000 100
CEA& 13 4903143 3770648
ED 5 3 034.254 606.850 8 2.597 697 0.110 697
12 8 1 868.889 233.611 1
il 22 101 025.300
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Figure 1 Reducing dimension and analyzing of various

factors on storage time

2.4 3 E X i A 1] Y & M
241 AR SR BRSO O OX A R R S e E R 2 T
A AE SR 7 2R AE B0 B0 R Bl T B R R K i G B ()
5 T AE B SR BE AR IS L R LN, 5 CO, & & W IR, fif
Tk FSF i) kK, A U TR B 7E 1,00~ 1.68 K OF, K 7 R
1.00~1.68 7K F-Bf » AT AR AT B A 114 it J6 H 1]
2.4.2 TCl o B AN IR B8 R G 4 R IS (B] A g g 13 TT
S AE BRI TR AN B G B0 GIOIRE BeR EE R OKC  J  [)
[ T 7 R DB SR B S AR () 5 B0 T o B 5 UL B AR AT £ G e
Ko SO SR BEAE 1.00~1.68 K-, R B FEAE —1.68~ —1.00
KB R R A5 A 1 At e T
2.4.3 STy IR B IR % S (] i g m f & 4 AT
HLAE R BT IR E AR R OL T N 5 CO. A it HOl G, % 58
) A T AR A SN AE R B0 T o 6 5 3 AT £
B ] 4, SO AU AE 1000 ~ 1068 JK P, B BE iR AE
—1.68~—1.00 7K VB, AT AR AT 45 e 114 it 9 F 1]

121



s 5 (R &

2016 % 8

2
2%
5877
22277
5555777
s
s
2274

i LR B
Storage time/d

(a) M
1.68
= 1
g
L
25,
x5
=
= -1
-1.68
1.68 1 0 -1 -1.68
RUVEN

Gas regulating mode
(b) F{EHZ
B2 ok 3R B A AR A Xk R 18] % e 09
AL & Ay i B
Figure 2 Response surface plot and contour plot the effects
of microwave intensity and gas regulating mode on

the storage time
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Figure 3 Response surface plot and contour plot the effects
of microwave intensity and ambient temperature

on the storage time
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Figure 4 Response surface plot and contour plot the effects
of gas regulating mode and ambient temperature

on the storage time
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