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Modified Atmosphere Packaging of ‘Tsugaru’ Apple
(Malus domestica Borkh) for Distribution

Jong-Dae Park, Seok-In Hong, Hyung-Woo Park and Dong-Man Kim
Korea Food Research Institute

Abstract

Modified atmosphere packaging(MAP) technology was applied to ‘Tsugaru’ apple (Malus domestica Borkh) in order
to extend the shelf-life of apples during distribution. ‘Tsugaru’ apples were packed with the PE film of 40 xm
thickness (40LD), the PE film modified by the addition of 5% (wjw) zeolite (40CK), and the PE film bags containing
the ethylene absorbent (40LP). Quality indices of ‘Tsugaru’ apples during storage at 10C were measured in terms of
weight loss, soluble solids content, pH, titratable acidity, flesh firmness, peel color and sensory properties. Oxygen,
carbon dioxide and ethylene concentration in the film bags changed rapidly at the early stage of storage. Weight loss
of the control increased up to 3.0% after 60 days storage while those of the packed apples remained less than 0.6%.
No significant differences in soluble solids content and titratable acidity could be found in all the treatments, but
significant differences in pH between the control and the packed apples. Higher firmness was kept in 40LD and 40LP
than other treatments during storage. Color of the peel changed rapidly in control but slowly in 40LD and 40LP.
‘Tsugaru’ apples packed with packaging films showed a good visual and semsory quality. Results suggest that
packaging treatment with LDPE of 40 zm thickness and ethylene absorbent can be used for extending the shelf-life
of “Tsugaru’ apples during distribution.
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Table 1. Physical properties of the packaging films
used in the experiments

Ters:lcsmgh Gas trmsmission rate” (ml/m’ -5 - Pa)

Film"  Thickness

m Thickes () ggmn’ o, 0 o
40D 394=10 264=0.18 LIOLXI0' 4596X107 41
0K 363=10 216012 1.902%107 6403x10" 33

" 40LD:39 xm LDPE film. 40CK: 36 xm modified film by
, addition of 5% (w/w) zeolite.
* measured at 20T and 76% RH.
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 gastight FAZE AHEste] 24 ¥AFA 200
#LAE AP F GCE o]&dtd BAsAY 0,9
C0;9) GC(Shimadzu GC-14A, Japan) ¥41z3(28)
detector : TCD, column : CTR-I (Alltech Co.), column
temp. : 35°C, injector temp. : 60°C, detector temp. : 6
0C, carrier gas: He (50 mL/min)o}%ich olgdl el
GC(HP 5890, USA) EX3% 48 detector : FID, column
: HP-PLOT 5 (HP Co.), column temp. : 170°C, injector
temp. : 200°C, detector temp. : 210°C, carrier gas : He
(10 mL/min), split ratio= 10:12 3}t

714
il _?}11'6] ol d & 2}—3—6‘}&] pH meter(Metler 340,
USA)E ol &8t ZASIAL, d=v vy 20 gol
F5HF 30 g2 75t 4% ¥ 0.AN NaOH 942
2 pH 8271A AAstY AvlE FHE malic acidE 3
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Fig. 1. Changes in oxygen concentration within the packages

of ‘Tsugaru’ apples during storage at 10°C.

-®- 40LD (39 ym PE film), -¥- 40LP (39 um
PE film + 50 g Purafil* sachet). -M- 40CK (36 s#m
PE film with 5% zeolite).
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g Ugd 95 129 IR A ZaEgey §
FHErb %2 40LD g AL AR 4 F9 2
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Fig. 2. Changes in carbon dioxide concentration within the

packages of “Tsugaru’ apples during storage at 10°C.
Symbols” description refer to Fig. 1.
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Fig. 3. Changes in ethylene concentration within the packages
of “Tsugaru’ apples during storage at 107C.
Symbols  description refer to Fig. 1.
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Table 2. Changes in quality attributes of ‘Tsugarw’
apples packed with different packages during
storage at 10T

, Treament”
Attributes Day
Controt 40LD 40LP 40CK
Weight 0 000+0007 0001000  000:000  000%000
loss{%) 1 142403 01510090 030010  019%009
0 2124029 0191009  039£010 0324010
0 321+089  0%0n  038£013 03561010
Soluble 0 12572040 12574040 12571040 12571040
solids( “Brix) 18 1190%03 1153025 12401017 1207+031
0 1631046 12331031 12301020 12032006
0 210014 11801028 12181014 1752021
jusl 0 39%1006  3%*006  39%1006  39%61006
18 4051002 3971003 400008 4012006
B 4007003 3IHI00 4011006 3BEOM
0 413004 4021007 403X001  405%001
Titratable 0 0282000 028000 0287000 0281000
acidity (%) 18 0251000 0271001 0261004 0277005
0 0251001 025001 0261001 0251001
0 0221001 0243000 0243001 0232001
Frmeskg) 0 1224027 124027 124027 121027
18 050014 0661018 0641016 067X0N2
0 0471014  058£009 055018  0S6+012
60 041018  0MF012  057X018 0481013
l' Destinations are same as Table 1.
¥ Standard deviation values of three replicates.
2 Agol A8 AT pHE 396019100, 4%
Zol Aoz P FARE BPoIUT EYT
o Ws 2T pHF A% 271¥H e F1E

B AA 60Y Tl 413 UehAdch o] wh
& AT pHE AR 60Y7HA] pH 4.02~4.05 =%
<& ox3tgoen 40LDS 40LPS] pH Z7}7F Aok
27] AE7E 028%010W ‘#7HE Abe ARF ok
¥ Rade Agelden AY 308 ¥ FHe
Wz APE7} AT Folzt Uyl AlFETh A
309 & 40LPI|A Ax7} 7MA AA pAagied,
609 F-E= 40LDS} 40LP2) 4t H3hr} Fgich 4
o AA&Fe Aste vedls AEE pHe R}
gutRor ALHY, ‘2R Aldd Arg FA
ALK ) 043%, FA WAL ‘Granny Smith’ A}H(37)
o) 045% Axrt) 4uFgez wn, JEANYEE
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Acidity ratio)7} E¢}.
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27] 122 kggend AZ 18Y F71A §83% 74
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Fig. 4. Changes in L, a, b value and color difference(AE)
of *Tsugaru’ apples during storage at 10°C.
-@®- Control (unpackaged), - ¥- 40LD (39 #m PE
film). -W- 40LP (39 gm PE film + 50 g Purafil®
sachet). -4 - 40CK (36 #m PE film with 5% zeolite).
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Fig. 5. Changes in visual quality of ‘Tsugarw’ apples during

storage at 10C.
Symbols description refer to Fig. 4.
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AHg AAlSHIE  ul, Table 3clMeh ol @
(appearance)& W9} A7) FoArt A% H
g A2 AeAE Hfou, Siase)d 237
(texture)2 A2 73hol]l FHQ Ael7} YA, W
Hdl 71gEE dE2T7F fHoR b we Wt
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Table 3. Sensory qualiti&s') of ‘Tsugaru’ apples after
MA storage at 10°C for 60 days

Item
Treatment Overall
Appearance Taste Texture acceptability
Control 450" 425° 4.50° 478
40LD 700" 600" 625 700°
40LP 770" 6.20° 6.50" 745
40CK 6.75° 5.00° 5.00° 600"

" Each value represents means of the ratings evaluated by
13 judges using a 9-point scale (I=minimum. 5=borderline.

" 9=maximum degree of approval).

“ Means in a column followed by the same letter are not
significantly different by a Duncan’s test (P¢0.05).

2 o

F38F o] F43 AH3lHo] Aggo] ¢§ o
A wEo FE7IHo] WS BE 2IE AFHE o
Aoz Zopxe e dgd FHA Hold e
MAP(modified atmosphere packaging)d] H &4 &¥

g
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201-207
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LA, 14, G (199)

#A MA ¥% &3 7
Z8E, AR, AgE (194) AL R CA AR
Z A3t E3¥ AY SA46] #A A7 =

Ad)sts =FUE 2%, 12(1), p. 9091
CERE, TAA, AU, 29 (196 Ak F2
A7 2 ALAR AT 2A.

FFY A2HT
h-

H#2 Yo 8ts] =2UE Q7 14(1), p. 154-155
S92, olA%, FEF (1986) 2AEF THE
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