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gelatinization of two kinds of milled rice under three quasi-low temperature conditions of 16, 18 and 20 °C
during storage for 6 to 12 months, the results showed that the fatty acid value, content of yellow-colored kernel
and setback of rice starch all increased gradually with the increase of storage temperature and storage time, but
the taste value decreased gradually, especially at 20 °C. There were significant correlations among multiple
quality indicators. After dimensionality reduction treatment by principal component analysis, 4 and 3 principal
components were extracted from indica rice and japonica rice, respectively. The comprehensive scores of the
principal components decreased gradually with the increase of storage temperature and time. The results of
cluster analysis showed that the quality of low-moisture indica rice stored at 16 °C for 8 to 12 months was
equivalent to that at 18 °C for 6 to 8 months and at 20 °C for 6 months. And keeping the quality of 10 to 12
months at 18 °C, the storage period at 20 °C was about 8 months. The quality of high-moisture japonica rice
stored at 16 °C for 10 to 12 months was equivalent to that at 18 and 20 °C for 6 months. It provides a theoretical
basis for the fine control of temperature conditions in the practice of low-temperature storage of milled rice.

Key words. milled rice; low-temperature storage; comprehensive quality; principal component analysis;
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Fig.1 The storage box used in the experiment
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Tablel Changes of fatty acid values of two
milled rice during storage

TR/ ATl A
C 6 8 10 12
16 9.43+0.60"* 11.47+0.935%* 10.33+0.84%%* 9.80+1.314%
Ak 18 9.87+0.76™ 12.80£1.47% 16.33+0.95° 16.30£0.46°
20 12.40£0.50* 14.73+0.55%° 18.50+0.85% 19.10+0.44
16 8.70+0.17 10.73+0.70% 12.93+0.74“* 12.30+1.18“
K 18 12.53£0.78%° 14.3320.31%° 14.83+0.95%" 18.07+0.90%°
20 14.93+1.02%¢ 16.27+0.38* 15.97+0.42"° 19.30+1.64%
e KE PN RATHIEZ Duncan’s (KK 7E 0.05 /K
R EEZER, NG TR E s KK R 5 E i 2
Duncan’s ¥EKIRTE 0.05 KF FH) B EHEER,
Note: The uppercase letters are the significant difference at

the 0.05 level of the Duncan's method for the data in the same line, and
the lowercase letters are the results of the data in the same column.
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8L, 75 6~8 A~ Z IF] A 1y e (s 522 B 25k T v

B KA X KK AN UL R R 4K Y 3
PRI, HOROK & B S IR ORRIA L, R
WA, UE R IOR SN, AR E R AR iE GB/T
1354—2018 { KoKk ) MURLE, AR S & AR
1t 1.0% o SEH0 ROKAE At ] BOROK 5 1t 28 A1
LI 2,

st

R2 FHARKKEBEHENKSENTLERL
Table2 Changes of yellow-colored kernel’srate of two
milled rices during storage

§ A 1]/ A
fFP R/ C
6 8 10 12
16  0.27+0.06° 0.30+0.26 0.40+0.26 0.27+0.21°
ik 18 0.30+£0.00° 0.37+0.12  0.43+0.23  0.47+0.15"

20 0.53£0.12"" 0.67+0.15*® 0.63£0.06" 0.80+0.10%°
16 0.03£0.06 0.03+£0.06 0.03+0.06 0.10+£0.10°
KX 18 0.10£0.10 0.07+£0.06 0.23+0.06 0.23+0.15%
20 0.13£0.15*% 0.07+0.06* 0.27+0.29"" 0.43+0.12%°
e KEFHRNEITEHEZ Duncan's I TE 0.05 /K-
FRREEZER, NG TR E s KK [R5 £ 2
Duncan's R I 7E 0.05 K E R FEER
Note: The uppercase letters are the significant difference at

the 0.05 level of the Duncan's method for the data in the same line,
and the lowercase letters are the results of the data in the same column.
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x3 WHAMKKEEYHRKETHER
Table3 Changes of taste value of two milled rices
during storage
JELRE/ i1k
°C 6 8 10 12
16 87.67+1.53% 87.00+1.00"® 86.67+0.58"% 85.33+0.58"
Rk 18 86.33+0.58" 85.67+0.58*%® 86.33+0.58" 84.67+1.15*
20  85.67+0.58"% 85.33+0.58"* 86.67+0.58" 84.67+0.58"
16 82.67+0.58  82.33x1.53  82.33x0.58"  83.00+0.00
Bk 18 81.67£1.53%  81.00+£0.00"® 79.33£0.58*™ 80.00+1.00"*
20 81.33+1.15° 80.67+0.58"® 79.33+0.58"* 79.67+0.58"
T REFHRHEITHEIES Duncan's HEKIRTE 0.05 /K-
Em RS, NE R R SRR ROK R 5 24
Duncan's K56 7E 0.05 /K F) B AR

Note: The uppercase letters are the significant difference at
the 0.05 level of the Duncan's method for the data in the same line,
and the lowercase letters are the results of the data in the same
column.
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Table4 Changes of setback of two milled rices during storage

BE O ERC I
6 10 12
16 1 537.00+£52.374% 1 682.33£9.71"" 1 726.00+138.928 1 606.00+£83.86""
Hlik 18 1701.33+65.26° 1593.67+127.34 1 687.00+7.55 1736.67+41.05
20 1 595.33+37.90 1 625.67+56.36* 1 698.00+7.21" 1 805.33+153.01°
16 1 324.00+61.44 1 352.67+20.40° 1 305.33+5.69° 1 315.33+9.87"
(VRS 18 1298.00+13.89 1303.33£19.55° 1315.67+19.30° 1 328.33+36.12%
20 1319.00£20.95* 1303.33£4.73% 1 350.33+6.66™ 1365.33+£5.51%

. KEFRNFRTHIEZ Duncan’s K TE 0.05 K B B TE£ 5

EKTIAE 0.05 KF iR EEES .

o NB SR [ — R OK R 51 45 45 Duncan’s

Note: The uppercase letters are the significant difference at the 0.05 level of the Duncan's method for the data in the same line, and the

lowercase letters are the results of the data in the same column.
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M2 7 AIUL, S A A A B I A A3 T
FERREI N R T 2240355 80% LA 1, Ui HEHUAY
FHLIF XTSRRI T ZE R R, TR
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58 G L Rk N Y M SR S S N
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Table 7 Result table of principal component analysis

EigaN NET 2 ‘ A 5 AT I#H‘?Ja%
FHG 1 FRS 2 ERS 3 FRG4 Fsr 1 FERr 2 EGr3

L 0.941 0.954 0.016 0.098 —0.142 0.754 0.707 0.485 0.138
a 0.787 0.672 —0.144 0.115 0.549 0.987 0.969 0.062 —0.209

0.891 —0.874 0.223 -0.256 0.113 0.936 —0.954 0.098 0.130
Ko 0.666 -0.507 -0.431 -0.330 -0.338 0.539 0.089 -0.672 0.280
JIE Wi R A1 0.959 ~0.949 -0.074 ~0.065 -0.223 0.923 ~0.941 -0.059 ~0.185
ANGER R 0.883 -0.901 -0.173 -0.107 0.171 0.694 —0.644 -0.528 -0.011
HOROK B i 0.804 —0.880 0.136 -0.105 0.001 0.884 —0.841 -0.261 0.329
BRI 0.830 —0.537 0.612 —0.388 —0.127 0.827 —0.898 —0.053 -0.129
LR 0.919 -0.873 -0.378 0.054 -0.106 0.862 -0.924 0.087 -0.027
R KRR 0.839 0.702 -0.030 0.558 -0.184 0.740 0.786 -0.018 0.348
AR 0.745 0.616 -0.319 —0.488 -0.161 0.930 0.941 -0.035 -0.210
EHEEE 0.836 0.140 0.898 0.099 0.018 0.848 -0.913 0.111 0.048
BHHETEM 0.736 -0.201 —0.612 0.552 0.131 0.919 0.785 —0.548 —0.048
WEE(E b B2 0.892 -0.734 -0.267 0.370 -0.381 0.891 -0.916 —0.225 -0.033
B ARRTEE 0.783 0.397 —0.749 -0.232 ~0.100 0.918 0.208 -0.851 -0.389
T 0.939 -0.799 0.265 0.423 -0.225 0.970 -0.923 0.274 0.208
AR 0.838 -0.082 -0.902 -0.113 0.065 0.915 0.115 -0.920 -0.236
mE( 0.866 -0.671 -0.586 0.110 0.247 0.721 -0.325 -0.590 0.516
B4kt i) 0.913 0.864 -0.213 —0.333 -0.099 0.864 -0.259 0.130 —0.883
Wik iRz 0.948 -0.792 0.062 -0.110 0.552 0.956 -0.876 0.094 —0.424
EESNR(E 10.018 4.021 1.758 1.218 11.666 3.446 1.966
TR R /% 50.089 20.104 8.788 6.088 58.328 17.231 9.828
ZRTTHAR /% 50.089 70.194 78.982 85.070 58.328 75.559 85.387
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Table8 Theprincipal component scores and comprehensive scor e tables of the two milled rice
(=Y Y1 Y2 Y3 Y4 Y 55 Y1 Y2 Y3 Y
X _T16_M6 4.537 0.084  —0.033 0.051 2.290 1 T16_M6 17.725 —0.058 2280  10.553
X_TI18 M6 2,180  -1.277 0.251  —0.350 0.836 J T18 M6 5.603 6.105 1.682 4.486
X_T20 M6 1.025 2.232 0.899  —1.021 0.979 J T20 M6 3.313 2.967 0.576 2.500
X _T16_M8 2.872 -1.606  —1.027 0.637 1.064 J T16_M8 13.790 ~3.430 1.190 7.569
X_T18 M8 0.203 4.150 0.571  —0.298 0.968 J_T18_MS8 -2.319 2763 2210 —1.094
X_T20_M8 -0.999 1.778 0916  -0315  —0.243 J_T20_MS8 -6.301 4335 -3.090 -3.232
X_T16_M10 1.831 2214  —0.060 1.142 0.536 J T16 M10  10.301 4867  —2.494 4.925
X _T18 MI10 —-1.196  —2.497 0.760  -1.626  —1.133 J TI8 MI0  —-8.313 -0.525 1239  -4.818
X_T20 M10 -3.805  -0.339  -3.203  -0.987 -2.316 J T20 M10 -13.218 0.031 2467  -7.462
X _T16 MI2 2.187 1.140  -0.233 1.547 1.398 J T16 MI2 9.546 -1.262  -1.870 5.167
X_T18 MI2 —2.026  —1.447 2,160  -0.726  —1.160 J T18 MI2 -12.803 -1.930  -0.559  -7.855
X_T20_MI2 —-6.810  —0.005 0.832 1.946  -3.220 J T20 MI12  -17.324 —4.129 0.790 —10.739
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Fig.2 Cluster dendrogram of rice comprehensive quality (A, Indicarice.B, Japonicarice.)
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