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Study on the Resistance of Different Rice Packaging Materials Against Insect Pests

XU Jing-feng, LV Jian-hua, HUO Ming-fei, HUANG He-zhou, LI Yin-long

(1. COFCO Rice Yueyang Processing, Yueyang, Hunan 414100, China;
2. College of Cereals, Oils and Foods, Henan University of technology, Zhengzhou, Henan 450001, China)

Abstract: This study investigated the boring ability of four stored grain insects including Tribolium
castaneum, Cryptolestes ferrugineus, Rhizopertha dominica, and Sitophilusoryzae to seven common rice
packaging materials at the temperature of 28 °C and relative humidity of 75%+5%. The results showed that
the double-sided coated perforated packaging material and the single-sided film perforated packaging
material exhibited poor insect resistance and had no defense against the four insects at different life stages.
However, the double-sided coated non-perforated packaging material, the double-sided coated packaging
material with lining, the vacuum PE packaging material, and the inflatable PE packaging material can
prevent the boring of the four insects.

Key words: stored products insect; rice packaging; boring ability; double-sided coated perforated packaging;
single-sided film perforated packaging; non-perforated packaging; vacuum PE packaging; inflatable
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SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS
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IR E R RAT (28 °C. X 75%+5% )
WiEFE, Hdk4 Stophilus oryzae ( Linnaeus)
145 % Rhizopertha dominica ( Fabricius) JH/N&
W3, RIS Tribolium castaneum ( Herbst ) Fil
575 Jm 45 %5 Cryptolestes ferrugineus ( Stephens) H
EB S TR EL 9« VIR SIS

. BARAE . FE . B m A EREPLIEE 1
HERRON . 18 Hidry4h L. PMb)s 10 H g
JRE ke e LA g £
1.2 R

eI . e i R Bt g o, BR B
PR N BE 5T — 2R IUR O, TEROGH
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A ) JERElum S /g

1 (3T, BAEAY 10 kg KA PP L3648 )
2 (AHTFL. ZEME 10 kg HiA% PP {348
3 (PR IRIAS ) 10 kg HIAR PP fu k4%

18 u WYtE/80 g E#ﬁ/%ﬁ%;‘ﬁ/ﬂﬁ%ﬁ%/ﬁ M AT FHRATIL 151 54
15 uopp/75 g A /51 7 AT M ik
BOPP W% BN I 18 um/ERE K 25 um/ig i 18 um/i& I PP 24

B AT AL 152 48
199 63

i 100 g/m?, HENATES, AT, AR, AHhHES

4 (fA 2 5kg HLAR PE4Y) PA15/PE9S, RUZHlEzZs, AITHL 113 52
5 (FAHEN 5 kg WAk PE4Y) PA15/PE125, HZ7E 4 kb, RITTL 142 55
6 (F19L. MIHEEY 10 kg Hiks PP4S) 18 u WG ME/80 g LA /I ER G/ M 33T FARIFTHL 152 48
7 (RERE . NITILAY 10 kg MLk PP fu3k4s ) 15 u/75 g FEAG/IATTL 150 35
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o, SRIGEAIIA 20 kG (pLH), 2
(R, BF ). B mads (BUR . ghde, B ),
FAARE (A, g, ) EAMAEO, &
T 28 °C. mwﬁﬁ7wmwmﬁ%ﬁw pu A

N RS EE 7 d, iR HA S, RS
%N %”‘jﬁ}i’ﬁﬁ Ak 3 My dESENER 10 d,

LSRR AR AR . R S5k
AT . A aE 3 M UIRTESS 15 d FTUT R34S W
AN RIFO, R AR NECE .

FAE AW AL Gl BIRIRER T KR GBT
24534.1—2009 {4+ 5 5 2 e P B sk e i
E ) TR AT o
1.4 HiEAE

fifi I Microsoft Excel ic ¢ %4l . SPSS19.0 X}
TR0 A A R R B (B B8 AT 225007 o

il e = A HR B VA R R R 4 100%

2 GR59Hh
2.1 FHUBREAXNARSEM RS EER

2.1.1  FRPUL B RO A A A 8 M ) B Al R
H3E 2 Al 1, 7E 28 °C . 75%AH X 451,

=2 FUABMER 7 KRR %
(DS M ZE A ] /d
L 1 2 3 4 5 6 7
1 21.25+657ABa  40.00£#8.90Aa  33.75+2.39Ab  16.25+9.66ABa  26.25+12.80Aa  22.50+6.29ABa 22.50+6.45ABa
2 0.00+0.00Ac 0.00+0.00Ac 0.00£0.00Ab  0.00£0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
3 0.00+0.00Ac 0.00+0.00Ac 0.00£0.00Ab  0.00£0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
4 10.00£2.89ABb  18.75+8.98ABb 23.75+9.66Ab  6.25+3.15ABab  13.75+8.99ABab  15.00+5.40ABa 10.00+4.08ABb
5 0.00+0.00Ac 0.00+0.00Ac 0.00£0.00Ab  0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
6 0.00+0.00Ac 0.00+0.00Ac 0.00£0.00Ab  0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
7 0.00+0.00Ac 0.00+0.00Ac 0.00£0.00Ab  0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
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M 3 01, 7E 28 °C . 7T5%tHXHEE &4 T,
AU BRI 1 d WURE S Bl 7 X AT A T LA
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1 28 °C . T5%AHRHREE 5F T, JR4EL4 i o
(I IL R A 85%., H1#& 4 n[Al, 7£ 28 °C. 75%
IR SR T, R4S B IR0 b 4h He BE RS
B R A T T LA 4% | BRI B T AL AL e A N
R EARFTFLA AR X AU 75 I 4T L 2 A% A

KAl R B ka5 Ak 5 R EE R RL A 4G PRI 2 BT LA RS 0 Al i R I S TN RN
%k 0, LA s, X HVE 4 Fh a2 bR Bl 28 R 0,
Fz3 FMAELHEP 10 XEEHFR %
ik W ZZ 5t 5] /dl
RS 0 1 2 3 4 5 6 7 8 9 10
1 000+ 5375t 6375t 7125+ 7125+  80.00+ 8500+ 8375+ 8375+ 8875t  87.50+
0.00Ea 591Da 427CDa 515BCa 554BCa 4.56ABa 3.54Aa 2.39ABa 2.39ABa 239Aa  3.23Aa
2 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ab  000Ac  0.00Ac  000Ac  0.00Ac  000Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac
3 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ab  000Ac  0.00Ac  0.00Ac  0.00Ac  000Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac
4 0.00+ 625+ 2125+ 3000+ 4000+ 4500+  60.00+  70.00+ 6875+  70.00+  70.00%
0.00Ea 239Eb  3.15Db 2.89CDb 354BCb 456Bb  577Ab  540Ab  3.15Ab  3.54Ab  3.54Ab
5 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  000Ab  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac  000Ac  0.00Ac  0.00Ac  0.00Ac
6 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ab  000Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac 0.00AAc  0.00Ac
7 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ab  000Ac  0.00Ac  0.00Ac  0.00Ac  000Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ac
4 B EIIAT 15 REhER % FIALEI2EA% | By 78 IR T FL AL SE 4% A0 Bl SR B0
R MR k) /d %2 d UE A3 90%LA F, {HXF XUk AT
0 15 " X "
FLA LS | XU 78 AT AT 24 | AN AT
1 0.00+0.00a 53.75+7.47a s
2 0.00+0.00a 0.00+0.00b FLEHAR . AR U TR Ry
3 0.00+0.00a 0.00+0.00b 0, FIHHPTH PR .
4 0.00+0.00a 40.00+7.36a 222 EFRA VL) AN RS bR el 2
5 0.00+0.00. 12.50+12.50b .
4 FE% 6 TTA, G500 i 48 25 40 MO 00T 78 4T
6 0.00+0.00a 0.00+0.00b s . i
. 0.00+0.00a 0,00+0.00b L 2eds | ARSI fLELess . NEBATTIL
A0 BEAS Bl I 17 OO BE ., BB 2 RS BT (] ) 38
2.2 BAREREEZNAESEM AR R LB T R A Hs 4 H X O 7

221 BEARR AT HE IR AN [R) AR A A Al i
H12¢ 5 AlAR T, B i A R A O X v 7 i

AT

XTI AT N A 4%
FEEHARHI B E R 0, %%%ETILE@@G%O

 Hes AR

#5 BARABRBATT REEE %
g L[] /d
R 1 2 3 4 5 6 7
1 25.00£25.00Ba  98.75+1.25Aa  96.25+2.39Aa  96.25+2.39Aa  96.25+7.50Aa  97.50+1.44Aa  98.75+1.25Aa
2 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00AC
3 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00AC
4 0.00+0.00Ba  90.00+7.07Ab  90.00+8.42Aa  95.00+2.89Aa  92.50+5.95Aa  90.00+8.42Aa  93.75+2.39Ab
5 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ab 0.00£0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
6 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ab 0.00£0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
7 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ab 0.00+0.00Ac
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FT 6 BIRRABLRE 10 RELHEER %
o LZEI []/d
ZES 0 1 2 3 4 5 6 7 8 9 10
1 000+ 2625+ 4250+ 6125+ 7000+  70.00t 8125+  87.50+  86.25+ 8500+  86.25¢
0.00Ea  554Da  3.23Db 851BCa 7.36ABa 16.96ABa 5.15ABa 3.23Aa  3.75Aa  2.89Aa  2.39Aa
2 000t 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ab  0.00Ac  0.00Ad  0.00Ad 0.00Ad  0.00Ad
3 000 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ab  0.00Ac  0.00Ad  0.00Ad  0.00Ad  0.00Ad
4 000+ 1125+ 4875+ 3250+ 5250+  77.50+ 6250+ 6875t  67.50+ 7250  73.75%
0.00Ea  4.27Eb  3.15CDa 7.22Db  4.33BCb  7.77Aa 11.99ABCb 6.57ABb 6.29ABCb 3.23Ab  4.27Ab
5 0.0+ 0.00+ 0.00+ 0.00+ 250+ 8.75+ 1000+ 1375+ 1500+ 1500+  15.00+
0.00Ba 0.00Bc 0.00Bc 0.00Bc 2.50Bc 2.39ABb 3.54ABc 4.27Ac 4.56Ac 4.56Ac 4.56Ac
6 0.0t 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ac  0.00Ac  0.00Ac 0.00AAc 0.00Ab  0.00Ac  0.00Ad  0.00Ad  0.00Ad  0.00Ad
7 0.0t 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa  0.00Ac  0.00Ac  0.00Ac  0.00Ac  0.00Ab  0.00Ac  0.00Ad  0.00Ad  0.00Ad  0.00Ad
2.2.3  BOR A s IRIEAL IS 4 O A [R) AL 25 p k) Ll MO 00T 7 RN T FL AL BG4 | XU 7 T N R
A Bl i 2R fUAEAS | HASAEAS | ARSI IR N 0,

TE 28 °C. T5%AHXREE 41T, v m 43 15
IR I AL Al 83%, 3 7 nl %, 7F 28 °C. 75%
FAXHIR R S E T, 55 I Jm 4 5 O] 007 Ak &)y HR X XX
A BT fLAL e As | P BT L mRss . A3
AT FLAL A 0 Bl 175 0 B 8, L BT 7
FIAL R4S | PRI A T FLAL A A% 0 Bl i 6t 2
o TAE AT R4S . 505 45 15 U914k

IRAK 0

=7 BIRAHRIIET 15 XibiER %

WP APE R

2.3 REHANAEEEM R ShER
M3 8 NI, ORGSO XU A T LA
PAR . MBI NRIT AL AR B R B, HLBE

A WL [A] 3 Rl i AR 2 BT, EXERL
T BEANTT FLALARAR | XU A Rl AT AU 4R |
AEFEAITL AR | B de | s
JERIER N 0, RUIHPTAPEEE

. B i) /d 24 BEXNTESEMEEHEER
0 15 2.4.1  ASFE RO A ()40 2 R R Al o
1 0.00+0.00a 36.25+8.98a - B N
3 0.00+0.00a 0.00+0.00c EAS . PAT T AL AL BEAS RO A i R A, (EXT
4 0.00+0.00a 18.75+4.73b TN SHE A RSN ) Sk A
A )
5 0.00+0.008 42.5059.24a RUTH 78 RN FT LA 2548 | XUTH] 78 By Y el A0 36 4% |
6 0.00+0.00a 0.00+0.00¢ ANEREANFTFLAREAS | s E4s | TR
! 0.00+0.00a 0.00+0.00c SRR IER R 0, F I HPT B
Fz8 KEMHAP 7 RELdER %
% WL E st 8] /dl
A 1 2 3 4 5 6 7
1  11.25¢3.15DEa 27.50+8.29CDb 46.25:10.48BCb 4250+7.50BCb 67.50+13.77ABa 8125t8.98Aa  78.75:8.00Aa
2 000£0.00Ab  0.00:0.00Ac  0.00+0.00Ac 0.00+0.00Ac  0.00+0.00Ab 0.00:0.00Ab  0.00+0.00Ab
3 000:0.00Ab  0.00:0.00Ac  0.00+0.00Ac 0.00:0.00Ac  0.00+0.00Ab 0.00:0.00Ab  0.00+0.00Ab
4 000+0.00Bb  53.75:+19.08Aa 72.50+13.15Aa  80.00+12.25Aa 76.25+15.46Aa  83.75+11.79Aa  83.75+11.79Aa
5  000:0.00Ab  0.00:0.00Ac  0.00+0.00Ac 0.00+0.00Ac  0.00+0.00Ab 0.00:+0.00Ab  0.00+0.00Ab
6  0.00+0.00Ab  0.00:0.00Ac  0.00+0.00Ac 0.00+0.00Ac  0.00+0.00Ab 0.00:0.00Ab  0.00+0.00Ab
7 000+0.00Ab  0.00+0.00Ac  0.00+0.00Ac 0.00+0.00Ac  0.00+0.00Ab 0.00:0.00Ab  0.00+0.00Ab
2.4.2 23540 AN R 40 28 Ak A A i R 43 PR BT AL AL AS I B R Ay, (HX AL

13 10 WIT, 45 24l O OUmT B 5T LA 3

A IEATT LA | AEIRATT LR XL
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T AT AT AR . S AR
EEARTg 0, FRUIHHTHPERE

FERAL AR

MEPEZRAT T, AT &R ORI AL 4 HURERS Bl A Uik 75
BT LA . B RIT L AR . AEIREA

243 HERINAL I 2 BOSAS [REL RE AR Rl R FTAL A RELS, (H X RO B AT AL 4e | U
TE 28 °C. T5%AHXBEE 51T, #EIIAIBE B WM R4E | B mdeds . RN
fle o 86%. i 1LAIKI, 1528 C. 7TSGHANG Ay 0, FlICHL sk Hebe
F9 DEMHEAEIT REER %
(k- WLEL i ] d
R 1 2 3 4 5 6 7
1 0.00£0.00Ba  38.75+10.48ABb 47.50+15.61Ab  52.50+17.14Ab  47.50+15.34Ab  50.00+15.68Ab  51.25+16.38Ab
2 0.00+0.00Aa 0.00+0.00Ac 0.00+£0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+£0.00Ac
3 0.00+0.00Aa 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac
4 0.00+0.00Ba  68.75+9.44Aa 81.25+6.88Aa 73.75+7.18Aa 77.50+6.61Aa 77.50+7.50Aa 80.00+7.36Aa
5 0.00+0.00Aa 0.00+£0.00ACc 0.00+0.00Ac 0.00+0.00Ac 0.00+£0.00Ac 0.00+0.00AC 0.00+0.00Ac
6 0.00+0.00Aa 0.00+£0.00ACc 0.00+0.00Ac 0.00+0.00Ac 0.00+£0.00Ac 0.00+0.00ACc 0.00+0.00ACc
7 0.00+0.00Aa 0.00+0.00Ac 0.00+£0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+0.00Ac 0.00+£0.00Ac
=10 AELHF 10 REGsER %
2k Mg ] /d
e 0 1 2 3 4 5 6 7 8 9 10
1 0.00+ 0.00+ 87.50+ 87.50+ 87.50+ 88.75+ 88.75+ 88.75+ 88.75+ 82.50+ 70.00+
0.00Ba 0.00Ba 10.90Aa 10.90Aa 10.90Aa 9.66Aa 9.66Aa 9.66Aa 9.66Aa 9.24Aa 9.79Aa
2 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa 0.00Aa 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab
3 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa 0.00Aa 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab
4 0.00x 0.00x 92.50+ 92.50+ 92.50+ 92.50+ 92.50+ 92.50+ 92.50+ 81.25+ 81.25+
0.00Ba 0.00Ba 7.50Aa 7.50Aa 7.50Aa 7.50Aa 7.50Aa 7.50Aa 7.50Aa 7.47Aa 7.47Aa
5 0.00x 0.00x 0.00x 0.00x 0.00x 0.00x 0.00+ 0.00+ 0.00x 0.00x 0.00+
0.00Aa 0.00Aa 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab
6 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa 0.00Aa 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab
7 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+ 0.00+
0.00Aa 0.00Aa 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab 0.00Ab
2 B RS stz N > =N r
R 1L REIA 15 RehdEE % JE . PURhE AL LR AR R S R R . S
5 ik s N S SN
b WA T RO 506 T LA 20 AT 2 9 200 4 48 4 4 o
0 15
) D e V=N N ok 2 J o8
- — e PERE%, S ATHL . FRAL AR e b PR 7
2 0.00+0.00a 0.00+0.00b & E k-
3 0.00+0.00a 0.00+0.00b .
. 0.000.00 53.7518.26 [1] ZHOU Z, ROBARDSK, HELLIWELL S, et a. Ageing of stored
LoED.a 526,208 rice: changes in chemical and physical attributes[J]. Journal of
5 0.00+0.00a 17.50+6.61ab Cereal Science, 2002, 35(1): 65-78.
6 0.00+0.00a 0.00+0.00b [2] ekl RAEW, KE. KK A P AR A
7 0.00+0.00a 0.00+0.00b 5 R 24, 1991(1): 42-47.
[3]  GREEE. SR E RS E KB R AR RIBTLR A,
3 g:él: ie 2007(5): 35-37. ‘
[4] Sk EMELE[M]. fL2E Tk s iR, 2007.
KB IR LA S m s T L P H [5] ZRWS.ERaiEM]. hEZZU M, 2014,
- (6] JHEH, RFIDF, sKER, & FORMES R ARV
Parg == PSRBT S 0, ; .
rﬁﬂi% , E%ﬁﬂfzﬂiﬁﬂﬁ 100%, XT Mﬁ%—%\z—\‘ R, Rum s R, 2013, 21(2): 71-75.
[F) HUSETCBEVE R . AU B R AFTFL A . X (71 HEZE, #ox, THE, & OREEEAEERN. «
, e, 2015(1): 6-8.
B A A B oAy S A= A RE T o M ) - o
BUBCH PIAR A Fas e, SEU AR [8]  TRIEMG. o il b -- T A} T B G Rk B T A M 3 o ).

X PURHA H A BIEAC 0, REASHIUF B AR 3

AR 5455, 2005, 30(6): 6-8. &




