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Active modified atmosphere packaging for fresh tomato fruits

LEI Qiao, XU Wen-da
( College of Food Science , Shanghai Fisheries University , Shanghai 200090, China)

Abstract: Active modified atmosphere packaging for fresh tomato fruits was created using LDPE film with 0.055mm
thickness. The gas mixture contained 5% 0,/0% C0,/95% N,. In MAP, the initial modified atmosphere was
maintained through the dynamic equilibrium interactions among the respiration of tomato fruits, the gas permeation of
LDPE film and the atmosphere outside the packaging. Based on the dynamic equilibrium equations, packaging
weights were predicted by studying the respiration rates of fresh tomato fruits and the permeability of LDPE film
under the conditions of different temperatures(5°C.,25C) and different oxygen concentrations(0% - 21% ). The
results showed that: (1) The respiration rates of fresh tomato fruits increased with the rise of temperature faster than
that of the permeability of LDPE film. (2) Rates of O, consumption decreased with the lowering oxygen
concentration inside the packaging, while the permeability to O, of LDPE increased approximately linearly. (3) To
create an AMAP‘envimnment within a packaging, packaging weights decreased with the increasing of initial
suggested oxygen concentrations, and the lower the storage temperature, the heavier the packaging weight.

Key words: Tomato fruits; active modified atmosphere packaging; respiration rates; permeability of film; packaging

weight

F7h8h £ 3 SIS % (Active Modified Atmosphere Packaging, i 7% AMAP) BB EME FHNEGERR
B HABEHES ARAERNE—CBHAREGHSEERE 0, MAM FESBERREN

W 1 49 :2002-06-04 '
ERMA B H(1970-), %, KEFA, W, 0L, EEASRATRARBLEOFN, Email: lei@shbu. edu.cn



358 EBAFEXKEER 1%

CO,L RN, HRAK), REHD, URR Y —REN S AN, N T R H e RE R, R 5 A
WHRBRSER, FELPRER SETEHBRENBEEARKS=ZFRMNDSEHLIRER
FESEAE 2, BT AMAPEALE B RO SKEHRE FURLK, ETRECK EREE
ASKHBHEELARSNERER, BX—HROBERK.

E AMAP RS, TEH U AMEXSEY W.O5FHA XN=EASH A58 WITR
fERBREEE Ry & CO, ARE R ; OS5 BEMBA XN WA SH:0,.C0, X B K AR B E %
Po \Poo s BEREH S; MMEE L; Q5 MIHA XKW NN S . AR RAIKS ST A 0,.C0,
B E(0,];..[CO,); R EERS 0,.C0, WIHKE0,],.[CO,),. WS BEN—BESH, EXEMMN
WRERENEBRGESRYARAEH, AAULSE, TR —SBTERME, . B PRE O, &
LEFNKREBAMBE 0, &, FR=4 M CO, RS T8 it MK co, B, 1t , BEANR—RESA
HE, HIRFHBHEARKGTHREREE RAEH BN ESE, RRUETHSACENE
EER,

1 HRSHE

1.1 RE5a%HN

RATEHSN RBEN NN %K% LDPE K %R (B E:0.055mm, R 7 :0.178m x
0.260m).
1.2 SiA%H

BAESEAR K :5%0,/0% C0,/95% N, , MIXHR K K 90% - 95% , - #BE N 5C.25C. RA GM
RSk HIRA %YM DEQ-280 H2 A A SAENATSRRAHELEE,
1.3 BirPmRER KR E

RAKRRA SR, 5 103 REABH (G BN : Porapak - Q kE(80- 100 H ) + 13X 4
(60~ 80 B ) ;85 :99.995% He; i i : 15mL/min; # 18 :40°C ; K2 3 2§ : TCD, R :80°C ; HH R :40C ;
R .0.5mL; E R SMRE) R HE DS R 0,.C0, WEREML, Rt HPRER,
1.4 BEMHESENNE

RABREEE CS- 135 WB BN HNRREE(HRMME)S, M LDPE Ba ESK,
1.5 HEPEREHRY

MFEHKHLE:

BEARN 0, K CO, MY KR =0, T CO, EEHHBER + FREMSIEN 0, F CO, K
R, ERERS  ERBMB RS —REN SR I, FfE 0, 3 CO, KM KENR 0,80.
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Fig.1 Effect of temperature on respiration rates Fig.2 Effect of 0, concentration on rate of O, consumption
for tomato fruits of tomato fruits

2.2 FRBEME S EZ KA T, LDPE RESEHEL
HP 3 %0, %t BT i LDPE iR, KBS REEBEMF R, BHEK EFr 0B REXRERAN:

P02=a.'e"(27_:‘+_.') (3)

Pc02=02'8—(2%2+—i) (4)

a0 BB EREHEF, (mL mm/he m?- atm)

by.b, J7:BERTELAE/R H, (K) '

A8t a,=2.54%x10°,0,=2.74x10*, b, =2.43 x 10°, b, = 2.71 x 10

25°CHY, LDPE IRBY B SR AN STHA 1.8 -2.0 ff, 3 MAZMBES L p(R= Peo,/Po, ) :3.96
-4.28,

WEERRERAERENOMR, TR, AXERXN:

Py, = ¢(0.21 - [0,],,) (5)

AP FZH c=0.5626 (1=5CH); c=0.9433 (1=25CH}), LA 4,

EMERREDSACEERRABSER ML WA, UEL B FRAER S WEESERRK
HAEFH. BHNEATHLATFRRESARERNMBEAMAL, EEH0.075 - 0.2mm B H) LDPE,PVC
MR HBESHLBAI-6, HABHERRMPRERRRAKNER, B EEARHBESI LN FILE
FE DL R 0 3 s R 0 A S R S AT s 0 R R
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B3 BAA LDPE RASENE N Fig.4 Effect of O, partial pressure in the package

Fig.3 Effect of temperature on permeability of LDPE film
on permeability to O, of LDPE film
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Fig.5 Relationship curves between predicted weight of
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HAZHRRE, UL EERAEN QRN RECEE TR ARBB(Py Poo, L ER), WA
W, S #iTRITIt .

(2) B EFHTAARF BEMGRJ/AATRERXRAR FHABHTRERRHRNES
#,—REERBAEENAAETRT. RADGSTETER ELRR WP RERNETRE)~Rit
HH(R W.S\L. Py Peo, %)~ BRR NI, THEARRBHE, AAHT,

(3) ABIRBH T —LEMER . WFHRERRAX 0, § CO, T AL . ZHHYWE, BT

tomato fruits and given O, content at 5C ,25C
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