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Effect of Modified Atmosphere Packaging on Transpiration of Postharvest Apple
GUO Yan-feng » WANG Da-wei , HOU Qin-rui » LIU Wei, ZHANG We:

(Xi'an University of Technology. Xi'an 710048, China)

Abstract: A packaging carton based on modified atmosphere packaging (MAP) technology was put forward and
designed. The influencing rule of MAP on transpiration of postharvest apples was studied by comparison experi-
ments, and the mathematical model and its parameters of the transpiration of postharvest apples in MAP sys-
tem were established. The experimental result and numerical analysis showed that the MAP with corrugated
box and the PET/AI {ilm can inhibit transpiration and reduces transpiration rate, and reach the equilibrium of
water vapor. Moreover the transpiration of post-harvest can better restrained while the relative humidity within
in MAP system is higher than 90%.
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Fig. 1 Packaging box for experiment
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Tab.1 Parameters of apple and packaging box
e | EEBERTN AR AL 24 A R 9 A
S ﬁj} P 75 mm
SEH TR 190 g
18 o TG 5 A
WE | O, BAA 1893 mL/(m® + 24h + 0. 1IMPa)

GRS CO, #HESH 1.932 mL/(m” + 24h + 0. IMPa)
g BRSE 480 mm X295 mm X 210 mm

AAE | SV R ST 265 mm X295 mmX 210 mm
RALHEFAF N T 215 mmX 295 mm X 210 mm
IE75HE | WRIEET | 5 °C JARXHEEE 60%

A | e | 90 d

10 d REBERFEROKEELE,

2 XBIERRULESH

2.1 XWHER
XoERERFFEEANBENENEERK
MERFNTHHENE 2, TR, ERENTHE 30 d

100
95
90
85
80
75
70
65
60
3510 20 30 40 30 60 70 80 90
AsiE] 7 d

K2 AR AR AT P BRI 1R X I R AR Ak
Fig. 2 Change of relative humidity in

o IRGHAH
— FIXHREE AR 2

FIXHEE / %

inner environment during MAP

AENEEZRHXLEABE; MRETE 30 d &L
5, 8XEEBRIVREFE 98. 5% M, TR/,
KREEERT, AN BR [ EARAMEKESE
BERIBA,

SEEERKRER2PER N EREBRKED
SNESRUE 3, TR, ERECHEBA, 2 PBEZ T
ERNKEEHZ LHED  KRAKERKEEEH
THOZITIB, BEXE S8 A T E0 R EF T
HANBRFBAEERER, TN BRTFBENY
BOXGERNKENREGHEBIER., REKE



IEMELE BRI SRR AR 1 B e

a3

—_

[ psE kR
S

PR g
S = N Wk LN 0O O

10 20 30 40 50 60 70
Al / d

B3 ARALEE R H AR AR A A B SR Y 2R i AR AL
Fig. 3 Change of apple weight loss

80 90

without packaging and with MAP

NMKRNEBRREZHBIERMS KD EER, T
WAXBERNKEENFTTHKDEKE,
2.2 ZBIERERRNZY
FERRRIEXGERZBIERRIE, BREBAR
HH—IXRNEN, REXBIRKBBEIBXES
E2FFZER MEMNKESER, N FROVFBR
RBUORRZAN
m=k(pu,0,u  Pu,0) ey
Hp.m BXBFROVEERE (mol/(kg -
d));k IEETJ%@;PHZ(),W ,pmoﬂ%ﬁ%@ﬂf%ﬁ%RTB@’ﬂ@
MXFSER SBEEABHXEZESER(Pa), B
EXRBA TERNKESHNEIN, AR IR
AL

A
]:PIIZ()5<pIIZ(J,l _Pnz(m) (2)

Hip.J BEEXR(mol/d); Pr,o BKESZER
H(mol - m/(d - m* - Pa));A,D DB BFRERER
(m*)BE(m); pu,0.1 5 b0, BB RBRINGD AL
BKFESER(Pa),o

BT AR BHERBRERFH BERFRNEE
MR, BREERSBRENXEEREZBERM
ERKDEBUKESHEBR, BTUREASE
IKESHRES , BRBEEERBRAXDZI, MFRE
DUKESHEAFETRREBERAB=EP, ME
WNKESBETERSAK, ASEBATEEM AN K
DORIIER, B, RIBXEFRFBRKIEP
NEBRARE:

dnu,_)(),z _dnu,_,(),m dnllz(),p(‘r

e dr e (3)

/E\:qj 1M, 0,2 ,nHZ(),\mﬂ] nl-b(),pcri%ﬁ@%%ﬂ%@%

ME=BIEY B IER T £ BRE R B B aIX

Z58(moD), H.:

dnHz(),m.
d :77lok<17119(),5m_PIL,(),2> <4>
t 2 2
dnH,)(), er A
<Z - :P112<)5(P112(>,2_Pnz(m) <5>

HP.m, BXBERORE (k). REIERS

pHZ(),ZZ? (6)

Hp.R BEBSAEWAU/(mol - K)); T 28
REBPEENETEE(K);V EERSBEEREARBE
BZEEER (M) KO — (6 DB AT
(3), BAERTBERERNEBRKSRE:

dnHZ(),Z nHZ()’gRT
dz =mok P, 0,5 % o
A (nu,0,.RT
PHZ()D[ H_(%; PHZ(),IJ D)

TRATERTBEBEAB=EHXKESEND
12, T MEBRKEBRERZTE MIIEPN
BEEKESENTILRR

REENFERZERKNERNEXGEREE
ERBRINHZRAN), WIEN

dntﬁ””a::ka (8)

E\:EP:a:mo<PH2(>,sm_PHZ(),I)o %igﬁéﬁﬁ%ﬂﬂ
A MATLAB U KBS EIZBRKEN

My, 0,u — 18kat 9

WIOFRTRE , BEISE k=1.4X107,

BREREEBER PXEEREFEBRKLDEL
(MHpE=EE T RIS WEE.

d";f”Q::al4—anﬂL2 (10)

A RT
Hp.a :moklf)l-{z(),sm+1)H2(),1PH2()B,ZJ:*7 .

(ot Proy ) HHAORHE:

b
ce” —a,

Nny,0,2 = b (11>

WIRADHFETR/N_FRAFLEDS, TEAS
Wa ,b,c VE. BENADRARN), B HE
HAAR MATLAB 89U SKEBBEIZRERKEN :

m' 110,00 =18k, (rt—se” +5) (12)




13 T PACKAGING ENGINEERING Vol. 32 No. 15 2011. 08

4 m

WRT WRT N
E\:qjir:mopH2(),sa!+ale ,SZCbZV o BN

EBEWHNKDDRHRBXEFRRENERR
B, B8RS BB N HRIFERZ M, £
R s ik PTENBEREERNER, NTIA
XEERXENERFT TEEBRKNE, BNV
(I2)ETRN_FAEAFEZUENES, BRSH L =
1.6006X10 *,
2.3 tie

LY S RABE DR, B AR 20 d
MBS REL, ZUNREALET —HE=X
M, BFCBNBESBEERIAREEERIV T
R, BICERAD 20 d RS EBRERSKREBEY
RIIAREFE RN, R, ICHE 20 d 2/5, ZBLK
MEHERIEBHEXS , REEFREZBRKIE
DELNE,CEBARIFREFECHFREBRE; M=
HERERNEBSRREICH AN Z AR, LH
B 20 d BILEBRAT, EEMEESEREERY
XESHERIEREBRSBEEANREERR
RS, H T XEERNEBIER, LBES VAT
TREZBRE REERERNBEN, SEXNEE
RTF 900, REFROVEBERINTBIERAEZ
EaH, X B8R T AXE R KT 90% T8 ZUB
DERBIERBFKNR,

3 455

BEAETFBRIBEEEAR &I T —PAETY
EEXTNEERB, BER, BIXuIH T BEXRSEE
SN XEERZBERIZMOIE,IRE TBERSB
BRIRNEZBERRUNSH, XUERMNEE
DR, XARBEBIRERIESRNER S
BREAN, TBRNBIXEERNVEZBEREK, LUR
BREEICE .

SE

(1] w2500 . SR SR 5 A 2055 T g O ff 0 R
WhoT ik LT ], 4l TR 244 .2007,23(2) : 273 —278.

(2] F2F. HEEFH IR B 6 % a1, &

(3]

(4]

[5]

(6]

[7]

[8]

(9]

[10]

[11]

(12]

[13]

[14]

Rh2£.,2008,29(10) ;645 —648.

KABLAN T, MATHIAS K O, GILLES D, et al. Com-
parative Evaluation of the Effect of Storage Temperature
Fluctuation on Modified Atmosphere Packages of Select-
ed Fruit and Vegetables[ ] ]. Postharvest Biology and
Technology,2007,46(3) :212—221.

LEE D S,SONG Y S, YAM K L. Application of Permea-
ble Package System in Modified Atmosphere Packaging
[J]. Journal of Food Engineering, 1996, 27 (2): 297 —
310.

FESE BT RB A AT R B B R R (T Rk T AR %
% .2005,21(7):175—180.

COLES R,MCDOWELL D,KIRWAN M J. Food Packa-
ging Technology[ M ]. CRC Press,2003.

SALVADOR M L,JAIME J, ORIA R. Modeling of O,
and CO, Exchange Dynamics in Modified Atmosphere
Packaging of Burlat Cherries[]]. Journal of Food Sci-
ence, 2002,67(2):231—235.

IQBAL T.RODRIGUES F A S.MAHAJAN P V.et al.
Mathematical Modeling of the Influence of Temperature
and Gas Composition on the Respiration Rate of Shred-
ded Carrots[J]. Journal of Food Engineering, 2009, 91
(2):325—332.

B . 58 T A R R R BEL IR 1) R S ().
TF2,2004,25(6) :74—82.

MR T K B3 A SRS B B4R WL 5
(17, 422 T/, 2002,23(4) - 29— 32.

RAFAEL A A,SINGH S P,SINGH ] J. Evaluation of
Oriented Poly(lactide) Polymers vs. Existing PET and
Oriented PS for Fresh Food Service Containers[ ] ]. Pack-
aging Technology & Science,2005,18(2):207 —216.
MANGARAJ S,GOSWAMI T K,MAHAJAN P V. Ap-
plications of Plastic Films for Modified Atmosphere
Packaging of Fruits and Vegetables:a Review[ ] ]. Food
Engineering Review, 2009,1(2):133—158.

BEW . ERR B, S R L0 2053 R BT R A A
AT, B 2247 ,2003,20(6) : 503 —505.
EAELE R R A bR S R R
SR AR B RS il R AR AR L. P AR B 2 4l . 2005, 20
(1):46—48.

BRI AR A R T K] At s
B Tolk AL . 2003,



