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TECHNOLOGY OF CEREALS,OILS AND FOODS

Effects of Different Storage Environment and Time on Rice Quality
SHAO Ya-fang', YU Jing', ZHENG Xin', ZHU Da-wei', XU Qing-yu',
FANG Chang-yun', WANG Yong”, CHEN Ming-xue'D<

(1. Rice Product Quality Supervision and Inspection Center, Ministry of Agriculture and Rural Affairs,
China National Rice Research Institute, Hangzhou, Zhejiang 310006, China;
2. Zhejiang SUPOR Electrical Appliances Manufacturing Co., Ltd, Hangzhou, Zhejiang 310051, China)

Abstract: In order to study the quality variation of Longjing 31 rice in ordinary and negative-pressed rice
bucket put in the environment with high temperature and high humidity and room temperature during storage,
rice color parameters, fatty acid value, taste value, amylose content, protein content, fatty acid compositions,
gelatinization characteristics of rice flour were measured. Two dimensions of rice quality under storage
conditions and storage time were analyzed by radar analysis. It showed that high temperature, high humidity
and storage time could step up the deterioration of rice quality. Different storage conditions and time had
significant effects on peak (1 991~2 859 cP), final (2 650~3 334 cP) and trough viscosity (1 459~2 182 cP),
fatty acid value (2.74~32.58 mg/100 g), oleic (1.12~1.81 mg/g) and linoleic acid (2.68~3.53 mg/g), as well as
the taste value (68.72~80.30 score) (P < 0.05). The radar map analysis showed that quality deterioration
indexes of rice stored in high temperature and high humidity ordinary rice bucket were mainly reflected in
fatty acid value, oleic acid and linoleic acid; quality deterioration indexes of rice stored in high temperature
and high humidity negative-pressed rice bucket were mainly reflected in peak viscosity and final viscosity;
quality deterioration indexes of rice stored in common rice bucket at room temperature and negative-pressed
rice bucket at room temperature were mainly reflected in peak viscosity and trough viscosity, respectively.
For different storage time, the peak and trough viscosity showed a trend of first increase and second decrease,
the fatty acid value increased continually, the oleic acid and linoleic acid contents sharply decreased after
storage for a certain time, and the taste value gradually decreased. To sum up, it showed that the
negative-pressed rice bucket could better maintain the rice quality for short time (15 days) storage, and there
were no significant differences between ordinary and negative-pressed rice buckets for long periods (15 days
or more) of rice storage.

Key words: milled rice; storage; taste value; fatty acid; gelatinization characteristic
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Fig.1 Appearance of rice stored for 60 days under
different storage conditions
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Tablel Color parametersof rice flour under different storage environments and time®

[6€:%75) W 8¢RI EIIPN L a b C He AE
CK 94.45:0.04BC  3.19+0.05B  —3.36+0.08D 4.64+0.09CD  —46.48+0.2CD -
T 15 94.43£0.04BC  2.93+0.02D  —3.84+0.09F 483+0.08AB  —52.6520.57G  0.55+0.07D
(EIEARAR ) 30 93.41+0.09F 2.53+0.04E  -2.68+0.07B 3.6840.07F  —46.65:0.35CD  1.41£0.11B
60 92.68+0.08G 2.39£0.08F  —1.10+£0.06A 2.63£0.06G  —24.63£1.57A  2.98+0.04A
o 15 94.75:0.05A 3.1740.03B  -3.7040.09EF  4.87+0.09A  -49.44+0.38F 0.45+0.10DE
( fﬁﬁlig ) 30 94.51+0.03B 3.1840.05B  -3.3740.02D 4.64+0.02CD  —46.6320.56CD  0.08+0.01G
60 94.67+0.05A 3.2940.04A  -3.1140.05C 4.53£0.06CD  —43.45+0.30B 0.3620.01EF
‘ 15 94.47+0.06BC  3.21+0.03AB  —3.65+0.09E 486:0.08A  —48.69+0.41EF  0.29+0.09F
( %Ei &) 30 94.09+0.01D 3.0240.01C  -3.3240.08D 4.4940.06D  ~47.67+0.70DE  0.40+0.02D-F
60 94.3240.01C 3.16£0.04B  ~3.40+0.03D 4.64£0.05CD  —47.07:0.28CD  0.14£0.01G
‘ 15 94.09:£0.04D 3.06£0.05C  -3.28+0.13D 4.49+0.12D  ~47.03+0.90CD  0.40+0.07D-F
(# if‘é &) 30 94.34+0.23C 3.17+0.09B  -3.44+0.26D 4.68:0.23BC  —47.29+1.71D  0.28%0.20F
60 93.63+0.04E 2.9240.02D  -3.01+0.06C 4.1940.04E  —45.83+0.60C 0.93+0.04C

T BIIEURIR RS TR R AN R R SR SR 0] 22 S M B, MK P <0.05,

Note: * The different capital letters after each column of data indicate significant differences, and the significance level is P < 0.05.
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(72.55 47 ) HefURKAR (75.33 43 ) TREE B,
B 5 AT [B) 9 i — 2P JE 4 (30~60 K ), HROK
FEURAA RS T I, F ]I i ORAR Hh 8 O Bk
H2E 55 AN 03 . SIRPREEINGE 15 RET, 671 HOKAH
H RO B B R 0 35 1 Tl KA rh O B Bk
o M RIS R R ) 1ok, ok
ORI B IR EZE AR (77.62~77.91 41 ),
(1A S N 11 /NI N B = a7 S [ RS/ N 5
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SEIEM O A S R, LA KRE,
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SR FH A7 HE KA BB B A b R BRI R R 5 T
] (15 KL E) BFOKIER, 53 KA A 6ok

A AT A TG B dnb X1

LA TE M B SR RN ROK 28 T D 1Y EE 4
Wz —o TEARFN AT, H& w2 sl MR
(R 2), AMREN, S 1 ERER, K
KB SR B BT AR, gad
10 A~ H I, Kok BRE A S A b A KN i
2% S PR 250 I A Hh R R KOK B REE R
A A R IR TR EE . TP
B I) 46 ) RGO O o4 N R s . TR A
JER A, B B AEAS [R5 R R B 8] T )
ZRARE ., T E AT R E R H 1Bl
e JILIEAT, B DO A R A ok h B
P 2H 43 5 1 T B 10 SR 45 4 A AR A 7 i — A
AW
23 KK EENTHS T

TR B A R R 28 SRR RVA i, B &4
— B VR B R A IR HREE R R A A R
e, KoR BRI P A — R A AR AL BT R R
PEREUY . B 2 BOR, RIREEIAEE T, KOk
() RVA 3 22 5 LUK o o 1 s Y3538 KA K
KIIEAERIETESS 15 Rt 3% LTHE] 2 859 P
(CK 4 2248 cP), bifiJm 2 i i & T K& 25 30 K
f) 2 430 cP FlI%5 60 KA 1991 cP (P<0.05), &
ek 725 T 10 KA R ROR 11 0 P 80 3 U A7 e S RL )
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Table2 Thedifferences of conventional physicochemical quality of rice under different storage environments and time*

R m;ﬁ KAy REWimR A/ T IRE/ B HETEM/ HE B

o [] /2R (g/100 g) (mg/100 mg(LA NaOH 1)) 5 (g/100 g) (2/100 g)

CK 13.98+0.01H 2.74£0.23H 78+2AB 17.67£0.28AB 6.75+0.11

SO 15 14.92+0.03C 12.55+0.23E 73+1EF 16.96=0.18CD 6.93+0.03
30 15.20+£0.01A 20.92:£0.89C 72+0EF 17.74+0.07AB 6.83+0.04

60 15.07£0.05B 32.58+1.14A 71+1FG 17.52+0.11B 6.91+0.05

15 14.04£0.01GH 5.65+0.23F 75£1CD 16.75+0.11D 6.91+0.11

o T 1 1 6 KA 30 14.52+0.08D 14.10+0.19D 71+1F 17.41£0.31BC 6.90+0.09
60 14.070.01F-H 26.65+0.27B 69+1G 16.72+0.58D 6.90+0.00

15 13.82+0.061 4.34+0.23G 78+0B 16.81+0.02D 6.95+0.02

1k 3 30 KA 30 14.07£0.00F-H 3.87+0.46G 78+0B 17.67£0.27AB 6.85+0.07
60 13.650.03] 6.17+0.09F 78+1BC 16.90£0.27CD 6.82+0.08

15 14.080.04FG 3.36£0.19GH 80+1A 16.96=0.04CD 6.85+0.02

2 I 1R K AR 30 14.35+0.04D 3.30+0.08GH 77+0BC 18.12£0.01A 6.85+0.21
60 14.16+0.05F 5.66+0.23F 75+1DE 16.62+0.09D 6.82+0.01

Tt BIEEIG BRE 7 REFROR AN R IR SR AT BN 8] N 528 etk B3, BN P <0.05,

Note: * The different capital letters after each column of data indicate significant differences, and the significance level is P < 0.05.
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15 K5, HIEMTESR T 288y, SR
BT BN TR RE o e e R T A S KA SRR Y e ¢
FREEBER A AL 258 B (CK~15 K, 2 707~
3334cP)J5 FFE(15 R~60 K, 3334~2650cP)
R FY s TR R T 5 KA ROK 118 (i B
] 2210 B B E TRy #E (CK~60 K, 2707 ~

A 3500  --- %K) JREISR - JHi30R — Irieox 1 100
3000 ) 190
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5 I
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3279 cP), FERIET, T KM 15 KA
60 KR K HIWEAEREE (2429 ~2434cP) BER
T BT e KOK R 30 R KOK W I (B 26 8 ( 2 248 ~
2282 ¢P), MiH KK A e 2 86 B B Y3 1] 1y 34
TN EEH T TR (P <0.05), HEHFT &
T 3 P TR O ROK A BB R AR AT 5 e O At T
PRI b SR K A 5 Tk g YR PR T e [ A, HOK
TR 1) o T
24 KKEEHERARR SEMTL D

JekE 31 SORHIIREIITIR EZA MR (1.76 mg/g ).
WIHPER (3.43 mg/g) FIAFHERR (2.55 mg/g), Ut
SR A DRI A GERR (0.15 mg/g). R
(0.18 mg/g ) Fl a-MEJRR (0.15 mg/g) (£ 3), #H
SRR B ER A AL BN B B S LA T R — 8
iR R IR 43 3 2 7 BB R 1 21% 1 42%. 4
TOKAE 125 ek 155 10 5 38 K AR I8 60 B[] PN, i
PR . IV R R i 7 TR o o D 3 P[] ) S8 4 i
BETRH (P < 0.05), Hg, JmERAWmiRmw
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E: A mESEEERM; B, SiREBAOR: C FREHEAKM; D. iR AR,
Note: A. Ordinary rice bucket at high temperature and high humidity condition; B. Negative-pressed rice bucket at high temperature
and high humidity condition; C. Ordinary rice bucket at room temperature condition; D. Negative-pressed rice bucket at room temperature

condition.
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Fig.2 Pasting propertiesof rice flour under different storage environments and time
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Table 3 The characteristics of fatty acids in rice under different storage environments and time @ mg/g
lag: o R g il % LA St s Sl S . A
CK 0.15£0.00 2.55+0.02A-C  0.18+0.01A-C  1.76+0.05AB 3.43+0.06A-C  0.15+0.01AB 8.23+0.12A-D
R 15 0.14+£0.00  2.49+0.00C 0.18+0.00C 1.69+£0.00CD 3.29+0.01E 0.15+0.00A-C  7.93+0.01E
W 3E KA 30 0.15£0.01  2.3620.00D  0.16+0.00D 1.42:0.00F 3.03£0.01F 0.130.00C 7.26+0.00F
60 0.15+0.01 2.27+0.01E 0.15+0.00E 1.12+0.01F 2.68+0.02G 0.134+0.00C 6.51+0.05G
N 15 0.16+0.01 2.62+0.01AB 0.19+0.00AB 1.80+0.00A 3.45+0.00AB 0.16+0.00A 8.38+0.02A-C
Ejﬂiiﬁg 30 0.16+0.00 2.56+0.03A-C  0.18+0.00A-C  1.71£0.04B-D  3.33+0.06C-E  0.15+£0.00A-C  8.10+0.13C-E
60 0.16+£0.00 2.53+0.04BC 0.18+0.01BC 1.66+£0.03D 3.29+0.06E 0.16£0.01AB 7.98+0.15DE
s 15 0.15+£0.00 2.64+0.03A 0.19+0.00A 1.79+£0.00A 3.47+0.02AB 0.16£0.01AB 8.41+0.06AB
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60 0.14+£0.00 2.50+0.03C 0.18+0.00A-C  1.70+0.01B-D  3.31+£0.03DE 0.14+£0.00BC 7.98+0.08DE
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The different capital letters after each column of data indicate significant differences, and the significance level is P < 0.05.
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Fig.3 Radar analysis of rice quality under storage
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