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Comparison and Analysis on the Performance of Aluminum-foil Packages for
Nuts Made of Different Materials

PEl Yi-rong', YU Jia—jia’, CHEN Xin®
(1. Shandong Institute for Product Quality Inspection, Jinan 250102, China;
2. Labthink Instruments Co., Ltd., Jinan 250031, China)

ABSTRACT: Some problems may happen to the aluminum foil packages for nuts such as package leakage, delaminaion of
composite film or low sealing performance, which may cause quality problems of the products within the shelf life.
Therefore, it is necessary to monitor the key properties of the packaging materials and improve the manufacturing craft to
ensure the quality of the packages for nuts. Aluminum—foil packages made of three different materials with different
thickness were used in the comparative tests. The oxygen permeability, peeling strength, high temperature resistance, heat
sealing strength and sealing performance were compared after flex durability tests of the three test specimens. The key
properties of Specimen No.1 were all good, Specimen No.2 showed poor flex durability while Specimen No.3 was of bad
quality. The nuts manufacturers should take the product features, shelf life, storage conditions and other factors into
consideration when selecting aluminum—foil packaging materials. The thickness, quality of composite layers and heat
sealing technique should be emphasized and the performance of the packages should be monitored so that the proper
packaging materials with good oxygen barrier property, physical and mechanical strength as well as sealing performance can
be used.

KEY WORDS: nuts; aluminum—foil film; comparative analysis; performance index

BRI E A E SRR EZE IR, R R T Or I e B B R R
B TS A R E AR G RSN e S A S IR A AR O R R T, Ry T AR IR
NR BIRAEER DL AR TR RAEIGE AR CR BT N A S S IR AN S, B bR

i HER: 2015-07-10
EZ R kbR (1961—), B IR, B TR, MRS 0] g4 28 o e S50




90 f % T

20164F:3 H

HAT RAF A BHARTE BHACHE HTaR Pt (i 2 R |
JRIE G A SR R AR T RS
A 2 e I R A ol i SR FH ) g S LB 2, R
SR SR T Z 2R A

T A B8 0 I SR A LR A R S B I, R AT
i 2% A TR A K TR A B, B 28 A 7 i [ P SR il
23 AR T R L, R A B2 7 RN TS T 75 1 77
A G0 T, b 1 SR A R PR B K B 180~
365 o SEPR PR B 9 S R TR B R
LKA TR B RRYE GRS e R o (R
PREE) FAERROLMERE SR R RS AL S
B v e A DR L2 B e B S P s B R R A 22
BB PP T BLAT AL, S B R A R B =, 44
BB RS, GO AS FRAE RUAY BE
N MRS Al R A A R Y S B RERE T RS
WP SR , Al PRUE dh A B FAR L T A By Rt
T, AT A A PR OB R0 X L SR T el
A 2R B A AR A g 5 i R R A e A S R A
BRI AT 3 Bl [R) 25 H4 1) A0 28 525 IS i i
77 2 WML RE A0 LI, I ISR T T
S AR RS SR R, 08T T T
b3 Fp R BRI A S A A B LR R A S H S
AIFH A S TG L, AT O 2R il A 7ol 4R Bt AR
H5EES%

=

1 SEIG

1.1 &7

S AL AR - 0X2/230 H R E o R R 4
FDT-02 #0504 s XLW (EC) & e L FH7 1504 5
A S R SRR B s MEY =01 2 BHAK AL . X
BRGNS A 15 R 5 P AL BR A J) A2
1.2 #

SR TR S S AL 1Y 3 Fh AR 9 5 5 A
i, A REEE #4351 A PET (15 o m)/AL(12 o m)/PA
(15 wm)/CPP(50 pm),PET(15 pm)/Al(7 wm)/PA
(15 wm)/CPP(50 wm),PET(15 pm)/Al(7 pm)/CPP
(50 wm), BN 93.8,88.6,73.1 wm, KK
G517, 27,3
1.3 FHix

1) BB %, RHE GB/T 19789 I3t J7 tebrvfE

AR 25 TR 1 SO, R 0X2/230 /B it R R 48
A3 IR 3 AL MBI S A A L
SRR 5351 23°C, 0%

2) B R A ABE R . R ASTM F392 BRIt
TR A%, B FDT-02 $E45 056 b € 45528 4 51
X 3 A S R T EREE 5 FAR R 1R R R I
J7 RN T 0 3 R A 43 A T AR R R 3
R, I SRR A R RE R T L . I
TR 5 AR EE 73008 23°C, 0%

3) Tt AR GB/T 21302 A ik “ i APk ™ Bk
ITT A 4 3P it i L R TR S e e TR 2%
WL 7R 121°CTF B 78 30 min, SR G HI 2 40°C A A
BB, A it B AT O R AR TR 2 ) B s
AN B A S B ) B, AL IR i R i A

4) FESomE SINETRE . M4 GB 8808 AR
R R I 9 A QBYT 2358 A P A iR
JE IR T SR AN R e FLR B R 4y 25l 3, A
XLW (EC) 8 & HL FH7 i ge AL 43571003 3 Fh A i (1)
R B BT R

5) BEERE . HRYE GB/T 15171 bRAEIL T E: , %
FH LS G032 B, A F MY =01 % 156 4 51
T 3 A R A ARk X 7 (14 A 2 o it 2

2 ZER5HM

WS R I R B T B A R AF AR AR |
BEL SR BELK P SRR T gl 1 B B A T
P2 , T 28R, JONTPOE B, A 7R B, ISR e, T2
A= VERETE O ZOR, s sn sk B 8 R Ak (G
J& R R R AN AR e S I H AR AR (E 1
M BB 2 N

2.1 MREMESmRES

17,2, 3" S AR L #4430 R 0.2237,0.2301,
0.2369 em”/(m’+24 h) , J8eJ5 1%, 2K i AR B o
43920 1.5047,7.9375 em® (m®+ 24 h) , 37FF 5k U] 1 80 %5
BPEEFL, T %0 3 AR SR R R B o R A 2E T
JU, B R . BT, URERT IR B i R R
PERTIE R T 29 64 K472 Ja HORE b all ) KT, TR
FJLAL HARB N SEBE ; 2R B R B kR F R
AU K T 29 3145 K H7 85 5 B Sl ) kT, AT it
FEF I I B RO R 2, HLRTRRCR ; 3 R I 4R
S35 3 R DR e 1A A i R T TSV, o e
S (AR St 200 o) KT SR SR R 1T B R T R 2 A



374 555

IR R B R RS O PERE LU S T 91

W R B LS B AT, IR
UEEH, 1, 2R SR B2 5 AUR T2 2 AR R, 685 )5 1t
FE SR LR TN, 1 3 RE A R S B T 2
A5 HEA ARG B SRR AT L, B TR %) S AR T Vi
LA P H B RRrERE e . 3RS, U RE A
(AT S PR e e, HLUR Ry 2B, B M 3* R . 37FE
s PRV T 18 1 2 T e 5 G B RL A M B 4544 (AR 9 )=
JERE K T T 254 e,
2.1.1 WBHREE

TR A AR R R R 2R s, SRR /N T
20 wm WERTE U R T & A AR BB AE
FHALER A | 3Kt 1 B TE AR BEL R A S 2 1 i
o A B B AETE R LB A TE SN AR EE T A E
TR, BRI kAW, T R IR AT O
FLEC SR, WF 5T 3R B, S0 91 118 0k P ke s B P T2 1) 4
R A X ARG I A 3 AR R, SRR A A
LU, 270 3 il R R 2 P B Aty e 2R 37 it v Y
FRAJZE L URE S AR 8 2 25 S e i i = AR AL
FEALE MR SAS SEVF AR B0, PTAE 2438 o 270 374
i PR A Z ISR, DA R AR R
2.1.2 ALAEHBI T4

S RRTEE A RN AR T AT LA ER]
IEE SN, TR A S 020, G 64R
TE MR R TR B — R I R E L, ST RE BT 1k
BETERRBERT BB PR L SRR R A X Fh
ERSHEEARKLEER, 52, 3 5 5
BRYE 2526 I SR AR 2 JEE B 5, X R 9 2 1 DR
VU855, 6 P TR b 3 12 A ok 0 R A7 £ 2
J& 3RS AR T Z IR AR B R, HEBHHLR 2 ) 1
IR, 7= A B 2R R A R A T AL o O 37 R
K5, PRGN YRR 2 0 SR, DA i X AR A
R E R BB R, LG iR A TR 9%, Jin
AT,
2.1.3 FHEMTTZE

FRIE)ZE A B FL B B0 1) 2 /0 B e LT
FREEVE , OB R S 0 A 72 T 2 R A T FLBR P i A
BORAR o ANagE R PN B /0 i SR, s okl SR o ) 2
i, A 7 T R 4R A AR

22 FEmESmHE

P R R RAEE A AR Y R
FEAR 5 A MR B 50 B X L, T R B A 2 A
BHITHAMERE . 17,27, 37FF 5 19 R B 50 5 43031k 9.431,
8.605,5.183 N/(15 mm) , Z& & J& , 1, 27, 3*4F it A 1) 25

FREES 914 9.073,9.001,2.406 N/(15 mm) » 53X HLAG
[ 3FAE A, 3T A R S s B R AR, S AR B R A
) 30 5 5 B A LU, 17, 27 S 2 8T LS Y R S 5 B T
AR B AR Ak T 37 i 2% S R B R
A FEREAR, U 17, 2R S At A B, 3P i Y
Mt PR 2% o 3 FEMFE TRF G w4l
MZAZRE M ESHEESRAEBKREE, —J7
T 2 LA K A 53 )2, O — 7 TR 2l 55 SR} B
JZ 5 )ZRANRVEH , S B  AR  BE RS | T
FEPEvE PUar fl I S YL E BE RO BRAIR . X 3R
i 2% T R B SR T R (Rl R, 2 BT o e Al
PIRRR R E & T 25T Tl .
221 R

BRI A R G 2 3 o G 28 70 45 2 )
HZE BEERAE—E, RSN GE S ®H
e B G G E G R, XT3 ORI, 7
223 121 CH R ZR B R, BFITE S A il A i
FHFAIN A BE 237 ik e 2 B () T v R 2 R
TR, 75 0] 2 BRI 6t 7000 1) 7 Sk o i sz g T A S S e
PEREAS , SIS 5 G N 2 G B R R 2
222 HAETZE

e GG B RN BehtE T, 2 A T 204
BRI S A R RN G B i DG R . H AT T
i 1 () 750 IR 28 28 PR R 8 701 32 2 Sy i 2 28 1) 3R B i
B, 7 TE s 2 B R R, SR T FH B R R 1) 4l
VS =1 & AL g SR NN pil il e
BOVAEHITE 0.29% LT, 75 W) 2= S BUB R4 2153 SO
A B B IR B AR ROR o Lo 8b  SE i A
AL [ B 285 700 %) P o R s I 3 A o A5
I L, 7 R BRI SO 7K 3o S35hid
AT LA 5 1 B 28 590 O AT e IR R A IR A
R R T) RS AR AR TR I A e AR R
PALIRE WHRISEE A T 2 S80S 15, 12 M i
e B A R AT SIPE R R A RICR G
S B 52 6 A B R A

2.3 #HIEEESZHM

AR i P R S I P AR AR B T 45 45 7 SR 1 ) B
i, HPERERY DL 25K B G BB R R B P, 3
Fipa R PR 53k B M R RE R HE B L3R 1, 78 3 FhRE
st (R A iR SR AR v, 1%, 200 A Y A R P (B8
By, AR T AR IAE b W22, Ul W% M R i
AR IR RO LA 5 3" st 18 P o 8 {1 v 1, 000
5 B PEF SR B AR E] 10 N/(15 mm) 2247, I A3



92 f % T

20164F:3 H

FEAR TR B2 A0 i R AR AR, DNt 2 3t
FERFR M EIREHRARAL BT, B ARY) ™ B G2, 15 3
B BB RO B AP AEIRE  EBLR  B 5)
HACRAR B AN R A T o 3 PIRE AL B B BT RESE
SARAF M EDIIE T IR SEIR A5, 17, 2 A A 2 1k R
b, MR 7E f K 6790 kPa B 1 & A T <, i
3RE A EMEE  MAIRE rP A — MR R AR T
HARMA KR BTEBAR A SR T AR 3R A
Bom AR BB ROR ZZ RS , 22 KRR RS BT 1.2
AR SRAT B R BRRCR , B 5 S BRI B (TR
W AR AT R (]

1 3Tk R EME I A AR LR
Tab.1 Data Comparison of Heat Sealing Strength and Seal

Performance of Three Test Specimens

L PEFSREE/(N- (15 mm)™) 11K 2%/kPa TACHE N
Tt 53.214

1" e 50.496 -90 Wk R AR
M4 56.721
it 51.304
2! i 56.247 -90 R RIS
371 49.201
T2 20.691 -203  AEEYPRTES
3* JiEEHL 24.601 =513 MR A A S
MEF2 10,721 -90 FREATS

2.3.1 PR R TR BE

IR ASRITIR AR S IS £ 25 A R
i 8 P 2540 O, W SCAr AT T b B 12 1 22 1Y
Ji DR KT 7 ) R R i
2.3.2 PEEIERICR

3R it 7 ) 30 R 0 U A B S s g 4
B RER G RS Y o DR P o B TR 1 S 5 R 4
PREHIR B PR g A ) SRR SR, 3R
() # F 2 h CPP, LA B IR B — i 45 il 7E 165 ~
205 °C, I Ty BRI 25 bRE A JE B R 473 > A
B UL PR S AR IR B T R . A A
B IR, 25 5 K AR R A A Al R BT, T3k
PREHAR BB JE B AR, s DR R Y) IS . — kL,
PE AR TR B R I I, TR A
TR S R T 5 B ] — R 0.25~1.5 s, N EIR
i 752 B S BORE 2 A IR AL, 52 3R 5
B, R 255 A P2 0%, I AT 7RIS ) SR T A
VUG LM i U4, B 1k 3G T TR, e oA —
E S I P A ik i 4, 2% o Bt U 1 7 B 1k M R

OISR . S8, N 3 RRHE R CPP YR
JEE T4 e AR R

1o ML o X SR R A W E T e A
BN EAT B REAPERE , IF LA AR 30 Il 1 3 Fof
N [ T R ) I O T e i ) T PR BE A
B, IEXE 2 SEBR ARG T T XA, PR T 3 Bl
X R LR BUSCR B S5, XRE i 1 B[R] AL T
HEPE R AR T 58 0 DK 3 FIRE S R 25 5ok L 1
E it A8 25 ZOURGEIN 5 AR (LRI I, 2o 1R SR ) P TR
BB, 2R BRI R PEREMES AR T 1RE LA, oAb PR fiE
FEPR B, S R R DR BOSCR R 22T UFE D, 38
s IR (4 25 TR B 2T 8 22 AR T E 2 T 8P 3
AR SR B R B IR R KA R AR 2 S )
R BERT 3TRE RN A PR RER 22 O B G , e AT LA
YNGR TR BRI R R | e HIOE o A e i 7%
BRURRN, MGE RS T2, MR AE S B B 46
J7 AT R

AR ALY ™ S iz i A S BT AR
SEPRT DR B o ) B R, i SRR o
AR 55 M, D o LR R RE B ™ i B R
PEATLEE 0BT, BETT G5 7 AR AR PR A 0 e
B, PRUEELEAT RS i BAT R R PR IBUSCR .

S 3 -

(1] FeVHBE, AFRL. ICP-OES 25 AR rh i it Ju R B IFFEI].

i Tl RHYE ,2010,33(20) :66—69.
NIE Xi—du, FU Liang. Determination of Trace Elements in
Nuts by Inductively Coupled Plasma Optical Emission Spec—
trometry[J]. Science and Technology of Food Industry, 2010,
33(20) : 66—69.

[2] ZHU Y B, HIOKI A, CHIBA K. Measurement of Strontium
Isotope Ratio in Nitric Acid Extract of Peanut Testa by
ICP-Q-MS after Removal of Rb by Extraction with Pure Wa—
tex|J]. Talanta,2014(9) : 596—600.

(3] BLK=2, XDETE, Jalh g, fue Iy 20 AR AR A= AR AT I 5
R PR AR £t S LA, 2015,31(2) : 174—177.
ZHU Shui-lan, LIU Guang—xian, ZHOU Jin—ying. Effects of
Different Packing Materials on Quality of Peanut Fats by
Different Gas Sealed Storage|J]. Food & Machinery, 2015, 31
(2):174—177.

[4] SIMON M, HANSEN A P. Effect of Various Dairy Packaging
Materials on the Shelf Life and Flavor of Pasteurized Milk[J].
Journal of Dairy Science,2001(4) : 767—773.



53

7% 5

FHRIRAE R R B R A AP RE LA S B

93

[5]

(7]

91

[10]

[11]

AU, H BH R R A A R AR R B BT S
JEShM ()], A% TR ,2010,31(5): 112—116.

GU Ji-hai, DONG Jing. Application and Development Trend
of Barrier Films in Composite Flexible Package Materials[]J].
Packaging Engineering,2010,31(5):112—116.

FEOSCH , 2 AN Il AR A AL BRI R A BIF5E ).
A% T ,2014,35(17) :53—56.

DONG Wen-li, LI De—pu. Inhibition of Oil Oxidative Rancid—
ity of Pine Nuts by Packaging|J]. Packaging Engineering,
2014,35(17) :53—56.

INEERT, 2R, SR e A, A 2 O AR R R TS
[J]. B2 T ,2014,35(9) : 41—46.

SUN Jian—-ming, LI Zhao, WU Long—qi. Oxygen—free Packag—
ing Design of Antioxidant Packaging[J]. Packaging Engineer—
ing,2014,35(9) : 41—46.

TRI5 SR MR AL R B s B b A At R BT
FEUERE[]]. A2 TR, 2008,29(6) :23—26.

XU Fang, LU Li—xin. Research Progress on the Oil Anti—oxi—
dation Mechanism and Anti—oxidation Packaging of Fatty Food
[J]. Packaging Engineering,2008,29(6) : 23—26.

SALAH M A, ANDREW R B,RETTKE M, et al. Utilisation of
Modified Atmosphere Packaging to Extend the Shelf Life of
Khalas Fresh Dates[]J]. International Journal of Food Science
and Nutrition,2012,47(7) : 18—25.

MEXIS S F, KONTOMINAS M G. Effect of Oxygen Absorber,
Nitrogen Flushing Packaging Material Oxygen Transmission
Rate and Storage Conditions on Quality Retention of Raw
Whole Unpeeled Almond[J]. Food Science and Technology,
2010,43(1):1—11.

L H LR, . TR AN A 5 i SR
BEAN A AL LU ST ()], L% T, 2012, 33(17)
44—48.

JIANG Wan-yong, ZENG Zhong—bin, PENG Hao. Compari—

son on Quality of Aluminum Composite Films for Custard—pie

[12]

[13

—

[14

—_

[15

—

[16]

[17]

Based on Information Testing and Analysis Platform|J]. Pack—
aging Engineering,2012,33(17) : 44—48.

JRIYRAE, GG, DA, AT I HA T R S AL BT AR
feRE ST BREmT]. h E AR, 2012,27(8) : 60—64.
ZHOU Yong—jun, GAO Hai-yan, FANG Xiang—jun. Effects of
Different Packaging on Lipid Peroxidation and Antioxidant
Ability of Amygdalus Communis Oil During Storage[J]. Jour—
nal of the Chinese Cereals and Oils Association,2012,27(8):
60—64.

BLORAE. T/ B 0 R 28 52 5 B0 e BHL P A 2 i ) BF 5
[D]. J&% : TLRI K%, 2010.

WEI Bao—hua. Study on the Effects of Small Defects on the
Barrier Property of Aluminum—Plastic Composite Soft Package
[D]. Wuxi:Jiangnan University, 2010.

LEILA N, ABDORREZA M N. Antibacterial, Mechanical and
Barrier Properties of Sago Starch Film Incorporated with Betel
Leaves Extract|]]. International Journal of Biological Macro—
molecules,2014(6) :254—259.

XUZRT7 WK, T AR A2 A R 55 07 (o T T AT 2
PERIBIFFE K AIBTL]. (028 T/, 2013,34(19) : 29—33.

LIU Dong—fang, CHEN Xin, YU Jia—jia. Compatibility be—
tween Aluminum Composite Film and Instant Noodle[]]. Pack—
aging Engineering,2013,34(19) :29—33.

FRVRE , AR AN, & TR B B E R AR B PEASIN T7 124 ().
FI4 T, 2002,23(4) :23—24.

ZHANG Huai-zhi, GAO Ting-ru. Researching on Nonde—
structive Inspecting Method of Sealed Package|J]. Packaging
Engineering,2002,23(4) :23—24.

ERTE, Wkt , 8. PET/PE & &M RHE S T 2%
B E()). A% TR, 2012,33(19) :72—74.

WANG Dong—sheng, GUO Yong—jian, MU Jun. Research on
Optimal Heat—seal Processing Parameters of PET/PE Com-—
posite Material[J]. Packaging Engineering, 2012, 33 (19) .
72—74.



