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Table 1 Grading standards sensory qualities of rice
%L Scores K Flavor SMULEER Shape i M4 Palatability Wi Taste
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A TR Aspergillus parasiticus ; 9 : K% Rice weevil; Il HIPF LR Weevil hatchability; A [& & [BIEKE[E] 100 ms, & A
40 s, 10 W/g Fixed intermittent time 100 s, total time 40 s,dose 10 W/g; B: [# & Bk #h % B 300 ms, BB [E] 40 s, 7] & 10 W/g
Fixed width 300 ms,total time 40 s,dose 10 W/g; C. [& & Bk 56 B 300 ms., [8] BKE} ] 100 ms, #] & 10 W/g Fixed width 300 ms,inter-
mittent time 100 s,dose 10 W/g; D [# & ik #h 56 B 300 ms, [B]8KHF[E] 100 ms, B ] [E] 40 s Fixed width 300 ms,intermittent time 100 s,

total time 40 s; K& %[ The follows are as same.
B 1
Fig. 1
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The effects of pulsed microwave on the fatality of Aspergillus parasiticus and rice weevil and weevil hatchability
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Fig.2 The effects of pulsed microwave on rice temperature
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Prfd . DRI, 7R 32 FH K b AR s 36 A7 45 0 2% o B 5 5k
R B R AR R OR K R BE 7R G Y (55 ~
60 TN UGRTIE KK LA 551G 14 4B O % S AR oK R,
2.4 BRIMRGKE X KK BE &R R

H & 2 WA, Bk 98 B AE 100~300 ms 2 [A] B
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The effects of pulsed microwave on the ratio of broken-rice rate and cracked-rice rate
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Table 2 Grading sensory qualities of rice after pulsed microwave treatment
K% SRS LA UERR | & E AUS BT
Factors Flover Shape Palatability Taste Total scores
0 7.3+0.9 b 8.14+0.7 ab 7.1+0.8 a 7.24+0.4b 7.24+0.4b
A 100 7.4%+1.1 ab 8.640.5 a 7.140.8 a 7.840.7a 7.640.8 ab
Jok b 58 % /ms
. . 200 8.3f1.2a 7.840.6 ab 7.3+1.4a 7.74+1.2 ab 8.0£0.6 a
Microwave width
300 8.0+0.7a 8.4+0.5a 7.6+1.0a 7.7+0.9 ab 8.1+0.5a
400 7.940.6 ab 7.74+1.2 ab 8.1+0.8 a 7.640.7 ab 8.04+0.5a
0 6.7+0.8 b 7.1+0.9b 7.1+0.5 a 6.8+1.1a 7.1+0.5b
B 50 7.340.8 ab 7.040.7b 7.041.3a 6.641.3a 7.0+0.5b
[ 8 A] / ms
1 . . 100 7.2+0.6 ab 7.84+0.7 a 6.94+1.1a 6.7+1.2 a 7.240.7 ab
ntermittent time
150 8.0+0.5a 8.2+0.4 a 7.3+1.0 a 6.9+1.5a 7.7+0.5 a
200 7.540.8 ab 8.24+0.4 a 6.940.9 a 6.6+1.3a 7.6+£0.3 a
0 6.7+1.4 a 8.1+0.7 a 7.1+0.8 a 6.7+1.1a 7.5+0.4 a
({ 10 7.24+1.1a 7.64+0.7 a 7.3+1.2 a 6.9+1.0 a 7.4+0.5 a
S E /s
. . 20 7.7£0.8 a 7.6+1.0a 7.24+1.4 a 7.0+1.5a 7.44+0.7 a
Total time
30 7.3+0.7 a 8.1+0.8 a 7.3+0.7 a 6.9+1.0 a 7.7+0.4 a
40 7.24+0.8 a 8.1£0.4 a 7.24+1.1a 6.7+1.0a 7.5+£0.5a
0 7.3+1.0 a 8.1+0.7 ab 7.1+0.8 a 6.9+0.9 b 7.2+0.4 b
b 2.5 8.040.8 a 8.240.4 ab 8.040.5 a 7.740.8 ab 7.840.3 a
TR /(W /)
. 5.0 7.940.7 a 8.0+0.6 ab 8.1+0.2 a 8.0+0.6 a 7.8+0.7 a
Microwave dose
7.5 7.54+1.0a 7.740.4 ab 7.8+£0.7 a 7.540.8 ab 7.7+0.4 a
10.0 7.7+0.5 a 6.9+0.3 b 6.3+1.0a 7.5+0.8 ab 6.64+0.5b

DR F/ING 78 R FAT Z /9 22 5% (P<C0. 05) . Lowercase letters indicate significant difference (P<C0.05). A [¥] 5 i &k i} ]
100 ms, BB [E] 40 s, 74 10 W/g Fixed intermittent time 100 s, total time 40 s,dose 10 W/g; B [# & Bk #h 5 BE 300 ms, AL H}[E] 40
s, 7t 10 W/g Fixed width 300 ms, total time 40 s.dose 10 W/g; C. [E & bk o %€ B 300 ms., [B] B A [E] 100 ms, & 10 W/g Fixed
width 300 ms,intermittent time 100 s,dose 10 W/g; D [& & fik #h % & 300 ms, [8] 8K [E] 100 ms, B BF 8] 40 s Fixed width 300 ms,

intermittent time 100 s, total time 40 s.
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Table 3 L9(3") factors of the orthogonal experiment

F 5 Code A TR/ (W /g) B ik v 98 B/ ms C [a] 8k st ] /ms D A FE /s
7 Microwave dose Microwave width Intermittent time Total time

1 7.5 300 50 30

2 10.0 400 100 40

3 5.0 500 150 50

B INZROKF R IR 3, IEAZAE R ISR 4,

HIZ 4 PRI 4 SRR R BB A&
AR R R R T BRI R K R Y i B
Wi PR 2R A B SR LK F 0 D 1A 2, 25 R I
e 70 B X R T B R W i UKo 1, TR
FE A Bl A R Ao T K s S JEE X e
KA B R R F HORP 1R R K
P BE 2 UL L T By AR g ko 58 9 B KR
(] B I ] %o T B8 BOPE RO 2 BRI [H &L OF HLK

ST AR AR SE HBE 3 WL Nk C AR A (8] B JE]
PR K S o R ) X T A e T2 A 5 i A
LWk DR R SRR . AT 25
B VA DR 3 KT s Ik b s A B R TS A e A
HZEHE N A B C D,y X REAYZ 1 ik b v it 71
7.5 W/g, Bk PS5 300 ms. [a] B [E] 50 ms.
BFE] 30 s, SR FHIG A5 1 5 ROK 28 Jik o A gl A% o0 Bl 5
ABRJE R KR g 53,8 C L E MR I e R
AR K100, 0% .83, 2 % . i A 5 1 IR 43 i) Sy
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Table 4 Results and analysis of the orthogonal experiment
J'5 Code A B C D MF AF BR CR
1 7.5 300 50 30 100.0 83.2 12.8 13.5
2 7.5 400 100 40 100. 0 86. 3 12.8 14.5
3 7.5 500 150 50 100.0 100. 0 13.8 19.5
4 10.0 300 100 50 100.0 91.6 13.7 18.0
5 10.0 400 150 30 83.3 22.2 15.2 10.5
6 10.0 500 50 40 100. 0 100. 0 15.2 16.0
7 5.0 300 150 40 6.7 60.0 12.9 8.5
8 5.0 400 50 50 100.0 100. 0 11.8 15.5
9 5.0 500 100 30 46.7 89.5 14.5 8.0
K 97.8 a 65.6 ¢ 97.8 a 69.4 b
K, 91.7 b 91.7 a 80.0 b 67.8 b F X Order A>C>D>B
MF -
K; 47.8 ¢ 80.0 b 59.4 ¢ 100.0 a ?)E’ﬁﬂéﬂ% Priority A1B>CD;
R 355.6 81.8 175.9 157.3
Ky 88.3 a 76.7 b 94.2 a 63.3 ¢
K 69.7 ¢ 67.0 ¢ 86.8 b 79.8 b F & Order C>D>B>A
AF -
Kg 81.7 b 96.0 a 58.7 ¢ 96.7 a —gﬁ’ﬁﬁﬂ:{% Priority A]B,;C1D3
R 177.2 438. 41 704. 1 563.8
Ky 14.7 a 13.1b 13.3 a 14.2 a
K, 13.1b 13.2b 13.6 a 13.5b F I Order A>B>D>C
BR -
Ks 13.1b 14.5 a 13.9 a 13.1b Bl 414 Priority AsBiCi Dy
R 7.5 5.4 0.9 2.7
Ky 15.8 a 13.3b 15.0 a 10.7 ¢
K 14.8 b 13.5 b 13.5 b 13.0b F X Order D>A>C>B
CR - 5
K 10.7 ¢ 14.5 a 12.8 ¢ 17.7 a —gﬁ’ﬁﬁﬂ:{% Priority A;B1CsDy
R 173.8 9.2 28.5 294.0

1) i # K P<<0. 05 Significant level P<C0. 05; MF. & B 3L %/ % Weevil fatality; AF: 5 B LR/ % Mold fatality; BR: # K

# /% Broken-rice rate; CR:IEZ /% Cracked-rice rate.
12.8%013. 500 FH L X IRSE I 1 1. 2001 1. 500, J&&
HIP4 7.3 45,

3 i #

A3 56 18 3o 5 Ik e Bl Ak BN ROR o A
F W BIC AR Je ROK i 5 R B 2 T ROK ik e
TRl % L Bl B 1 252 0 DA Tk o Bl e A DR K ) i
R TS ARG . BEAE K b R AR R
PR 1 DR o AW ) A A3 O T A 0 200 7 3 TR A TG oK R
P B A S A BP0 AR I ot B R A A 3
R ELECHE A B K o 9 32 58 I [ B 5] 8 14y 8 O i 8
AR i 1R /1 o [ N0 Y S (A0 7 QUL €5 & @
T A A AR T A B A M AR R AR T R X
B BRI AR A — E O BEAE T . T g 58 JEE i I ]
P4 ik e B DU A A 2 el DK i 4 30 B T Y EOPETRLEEE (70
C) b EE i i DNA 73 7, 2028 DNA 1 5C i il
P ol SR R T R 40 N I 3 o8 M A 2 S T AR
A ITT D2 B I 20 L 1 T T R A T e L = B

BEDRISET . R0 X oK G 1% BUHE 26 B A Jo3 3 B 1) T v
M FH 5 KRR AT 60 CH L OREHIER H100. 0%,
WA ke B Xof TR K R OK 38 AR I 23R R B
A AT — o B RE . B A O A R R A G R
KL BE U 2R R AE 0] K ROK P S K R
G T 4 AN M B AT L 3 - R 3 A 2 i A Ik
{14 LB 3 5 1) R0 RN I A8 AR T 2 2B O ) R JEE 138 3
B, = A g, i OROK R A Y 4 JC A
G2 2 AR S8 43 F 0] (9 4 L A 1 43 1 e Bl 32 3
A BRI 7 A R AN — 5 4 ) BE K Ak Ak
4y F I AREE L NI ROR TR . iR IR T R . R
KT K AT N EB B 8T H AT P 8RR 1 K
BB R BOROK 08 T4 A= e s b L AR R
KT 7 MG B SRR DR, 7E 32 B AN (14 FE 1 1R
R ek — 2500 ook . Bl b 35 DR AR 14 8RB A
oA T 0 L SRR T R R AT O ROK Y
VE N T B TR L (0 AT SR VE R S i N R, B TE R
ik B TEBETRE A AE TR 2R A O R v Ok A
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ORI T UREOR AT BT B o AESINRIR e B e AR L5

S0, A T 08 o A 5 B T A% S AR K e B0 A S Bl FILIN. Al TR 241, 2013.29(13) : 67-73.
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Optimal technology of preventing rice storage
pests and mildew by pulsed microwave

ZENG Shu-wei CHE Li HUANG Qi-lin ZHAO Si-ming

Departmentof Food Science and Technology s Huazhong Agricultural University sWuhan 430070 ,China

Abstract Effects of pulsed microwave on fatality rate of rice weevil and Aspergillus parasiticus
and rice quality (rice temperature,the ratio of broken-rice and cracked-rice,and sensory quality) were in-
vestigated to provide a suitable microwave processing technology for rice storage. Based on the single
factor experiments of width,dose,total time and intermittent time of microwave, the fatality rate of rice
weevil and Aspergillus parasiticus increased dramatically with the increase of irradiation intensity.
Meanwhile, the rice temperature increased gradually, weevil hatchability declined dramatically, the ratio
of broken-rice and cracked-rice increased slightly with no obvious changes in overall sensory. By orthogo-
nal test,the optimal pulsed microwave condition was found to be pulsed microwave dose of 7.5 W/g,
pulse width of 300 ms,interval time of 50 ms,the total processing time of 30 s. Under the optimal condi-
tion, the fatality rate of rice weevil and Aspergillus parasiticus was 100. 0% and 83. 2% , respectively.
The rice temperature was 53. 8 “C. The ratio of broken-rice and cracked-rice increased by 1. 2% and
1.5% ,respectively. The sensory score was 7. 3.

Key words rice; rice weevil; Aspergillus parasiticus; pulsed microwave; fatality rate; mildew
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