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

Abstract

Modified atmosphere packaging was applied to oriental melon(Cucumis melo L. var. makuwa Mak.) to extend
its freshness during distribution. Gas composition and ethylene content in the film bags changed rapidly at
the early stage of storage. Within 10 days, weight loss of the unpackaged increased upto 7.68% while those
of the packaged remained less than 1.0% except LDPE film modified by addition of 5%(w/w) zeolite with
20 pm thickness(20CK, 2.38%). Firmness was effectively maintained in the LDPE film modified by addition
of 5%(w/w) zeolite with 40 pm thickness(40CK) and the LDPE film with 40 pm thickness containing
ethylene absorber sachet(40LP). Peel color of the fruit changed rapidly in control and a little in 40CK.
Oriental melon packages using 40CK provided better visual and sensory quality retention compared with
others. Results suggested that packaging treatment such as 40CK could be used for extending freshness of
oriental melon during transport period at ambient temperature.
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Table 1. Physical properties of the packaging films

Film? Thickness ((m)

Gas transmission rate? (mL/m?- s - Pa)

Tensile strength (MPa)

0, co, C0,0,
20LD 19.041.29 241+031° 2.402%107 9.127%107 38
40LD 39.4+1.0° 2.59+0.18° 1.101x107 4.596x107 41
20CK 16.4£1.5° 2.66+0.80° 8.244x10” 17.910x107 2.1
40CK 36.3+1.0° 2.1240.12° 1.902x107 6.403x10” 33

Y20LD: 19 um LDPE film, 40LD: 39 um LDPE film, 20CK: 16 pm modified film by addition of 5% (w/w) zeolite, 40CK:

36 um modified film by addition of 5% (w/w) zeolite.
Dmeasured at 20°C and 76% RH.

YMeans with the same letter in column are not significantly different at P<0.05 level by Duncan's multiple test.
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60°C, carrier gas: He(50 mL/min)¢|%iv}. CH,% GC
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Fig. 1. Changes in oxygen concentration in the packages
of oriental melon during MA storage at 20°C.

20LD(19 um PE film), 40LD(39 um PE film), 20LP(19 pm
PE film+50 g Purafil sachet), 40LP(39 um PE film+50g
Purafil sachet), 20CK(16 um PE film with 5% zeolite),
40CK(36 um PE film with 5% zeolite)
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Fig. 2. Changes in carbon dioxide concentrations in the
packages of oriental melon during MA storage at 20°C.
Symbols' description refer to Fig. 1.
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Fig. 3. Changes in ethylene content in the packages of
oriental melon during MA storage at 20°C.
Symbols' description refer to Fig. 1.
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Table 2. Changes in quality attributes of oriental melon packed in different films during storage at 20°C

Attributes Da Treatrment
Y T Control” 20LD 20LP 20CK 40LD 40LP 40CK

0 0.00£0.00°  0.00+0.00 0.000.00 0.00£0.00 0004000 0.00£0.00  0.00£0.00
Weight 3 3.94+1.06 0.50£0.22 0.3610.11 0494009 0501028 04540.15  0.410.17
loss(%) 6 4241093 0.5540.18 0.5140.24 0791024 0541026 0.56+0.19  0.4620.15
10 7.68t1.39 0.6940.00 0.7410.09 2381000  0.7040.12 0944026  0.6610.25
Somple 0  1L07:0.12 11.0740.12 11.0740.12 11.0740.12  11.07+0.12 11.0740.12 11.07+0.12
°l‘i‘ d: 3 1040t1.13 9.70+0.42 11.70£0.42 11652007 11.75£0.64 10.1040.14  10.15+0.07
SOl 6 9.80+0.28 9.5010.71 10.6040.57 11704099 9353049  9.3011.84  9.50%1.12
CBrix) 19 12.00£0.28 10.00£0.28 10.8040.35 11.4010.14 9404059 11.604021  10.00+0.64
0 5.79+0.04 5.79£0.04 5.7940.04 5791004  579+0.04 5794004  5.79+0.04
. 3 5.93+0.01 5.9040.10 5.86+0.01 5954001 5951007 6.004001  5.87+0.09
p 6 6.02+0.02 5.9440.04 6.04+0.01 5984006  6.0110.13 6044006  6.010.18
10 606001 5.98+0.21 6.08+0.00 6051010  6.0510.16 6.0740.14  6.03+0.01
Titratable 0 0.2410.02 0.24+0.02 0.2410.02 0241002 0241002 0241002 0.24+0.02
acidityas 3 0.22+0.00 0.19+0.00 0.2240.01 0204000  0.1940.00 0.19+0.00  0.21+0.00
malicacid 6 0.18+0.01 0.18+0.00 0.1940.00 0191001  0.16£0.01 0.18+0.02  0.18+0.04
(%) 10 0.150.00 0.16+0.00 0.1940.00 0.1810.00  0.18£0.00 0.17+0.00  0.17+0.00
0 1.4110.49 1.4110.49 1.4110.49 1411049 1414049 1413049 1413049
Firmness 3 0.84+0.20 0.9940.31 0.9910.37 0.89+044 0974020 1224020 1324020
(kg) 6 0.80+0.46 0.89+0.29 0.93+0.26 0751025  086£020 0924022  1.13+033
0.70+0.81 0.8340.22 0.7840.02 0731000  0.8040.68 0844040  0.8740.06

"Control: unpackaged, 20LD: 19 pm LDPE film, 40LD: 39 pm LDPE film, 20CK: 16 um modified film by addition of 5%
(w/w) zeolite, 40CK: 36 um modified film by addition of 5% (w/w) zeolite, 20LP: 19 um PE film+50 g Purafil sachet, 40LP:

39 um PE film+50 g Purafil sachet

“Mean values and standard deviations of three or five replications.
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Table 3. Changes in Hunter L, a, b values and E of oriental melon packed in different films during storage at 20°C

Treatment
Color Day 5
Control 20LD 20LP 20CK 40LD 40LP 40CK

Lo 74.82+1.267 74824126  74.82+126  74.8241.26  74.82t£126  74.82+1.26  74.82+1.26
3 7541£1.03  76.14£1.69  74.78t155  75.85t1.81  76.03+1.94  76.25+2.56  75.35t1.3I1

6 75.64+2.67  75.65£1.37 7601120  74.9211.64 77424207  75.11+221  77.11£1.25

10 73.651.63  76.95+097 75071050  77.62£1.07 77.95t1.15  73.67+1.15 76.9110.52

a 0 -7.99+1.95 -7.99+41.95 -7.99+195  -7.99+1.95  -7.99t195  -7.99+195  -7.99%195
3 -8.5140.85 -7.64+1.95 -6.85+1.59 -7.1241.06 -7.87+1.19 -7.94+1.59 -7.2740.91

6 -8.65+2.32 -849+145  -848+099  -6.73£0.96  -8.84+1.75  -6.78+1.87  -7.82+1.38

10 -8.68+0.06 -82510.44  -8.1740.07  -7.79t0.51  -8.08+1.08  -557+033  -7.7710.10

b 0 57.59+337  57.5943.37 5759337  57.594£3.37  57.59+3.37  57.5943.37  57.59£3.37
3 52633201  54.21£1.49 54941321  55.83£2.73 5405721  54.59+2.01  56.6613.31

6 51.29+41.13  54.14£1.83  5395t123  53.59£140 55524166  53.37+1.29  56.58£3.12

10 50.36+0.11 5206121  49.67+0.11  52.004040 51.6810.01  52.0540.02  53.06%0.52

EY 0 0.0040.00 0.0010.00 0.0010.00 0.00+0.00 0.0010.00 0.00+0.00 0.00+0.00
3 5.16+2.02 433+1.44 4.27+1.68 4.28+1.83 5.50+6.07 4.30+1.97 3.33+1.30

6 7.08+1.43 4.11£1.50 4.09+1.30 4.50+1.42 4.31+1.25 5.11+1.29 3.9311.34

10 7.4540.15 5.96+1.45 7.944+0.09 6.26+0.00 6.4410.41 5.6410.02 4.8610.67

YDestinations are same as Table 2.
PMean values and standard deviations of five replications.
IAE = (AL? + Aa® + Ab%)"?
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Fig. 4. Changes in ethanol content in the packages of
oriental melon during storage at 20°C.
20LD(19 pm PE film), 40LD(3% pm PE film), 20LP(19 um
PE film+50 g Purafil sachet), 40LP(39 um PE film+50¢g
Purafil sachet), 20CK(16 um PE film with 5% zeolite),
40CK(36um PE film with 5% zeolite), Control
(unpackaged)

ox 94 Fee) PASS} AR A AW BE
olch. 40CKE ol eI A A 713kl BH Auis
7} b Mich oleigt ) s awxe] o)
£75 Y T AW AEH BENR
iz 2R 2A 9L B 4 e A
o TR A% 3 PA Bajsel 4B Ash
F 4ol MAPE olE oA¥ 4 STe), 4E
o] A% 399} chlorophylle] A% 5 EHH=Z b
& 2l FABYL) AR ALY,

OlEr2 T} OIMIELHII=

A F R3] H89 kg oM EGHI= §
F H3E Fig 49 5ol 42 dehict ogg g%
< AwH ez Z7lslged, 1 F 40um BF A
F= FAdH o2 Zlsigcl. 20LDS} 20LPE 40 um
4E AYTHEE HE FEIAR AR F ool
o) Fokslgch e dlzTel W8 1A
go] B 20CKE AR 5 olehE o] A A
Ax7] 34 Foll: 40LP7} 75 ul/keZ 7HF wRE A
AL vepieny, AR 108 = 40LPg} 40LD7}
z}z} 145 pl/kg®t 137 pl/kgs B oshgo] HEH
ek, ololl ke 40CK: 111 ulke® Y F7 25
= 7H @ EAT F 200KE AA 64 F

—8— 20LD
100 1 —O— 40LD

Acetaldehyde (ul./kg fr.wt.)

20

0 2 4 6 8 10
Day after storage

Fig. 5. Changes in acetaldehyde content in the packages
of oriental melon during storage at 20°C.
Symbols' description refer to Fig. 4.
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Fig. 6. Changes in visual quality of oriental melon during
storage at 20°C.
Symbols' description refer to Fig. 4.
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Table 4. Sensory quality evaluation” of oriental melon after MA storage at 20°C for 6 days

Treatment ltem —
Appearance Odor Sweetness Overall acceptability

Control® 4.20+0.84> 5.40+1.52% 4.00+1.58° 4.20+0.84°
20LD 6.8011.14° 6.60+0.45 6.00+1.48° 6.60+0.71*
20LP 6.60140.55° 6.00£0.71* 5.80+1.34° 5.8040.84*
20CK 7.20£1.10°* 5.00£0.71% 4.40+1.52* 5.0040.71>
40LD 7.00+1.14* 6.00£0.71% 4.4015.40° 5.40+0.89™
40LP 6.60+0.89* 4.401+0.89° 4.60+1.67 4.60+0.55%
40CK 6.8010.84" 5.60+0.96™ 5.20£1.22° 6.00+1.50*

DEach value represents mean of the ratings evaluated by 13 judges using a 9-point scale (1 =minimum, 5 = borderline,

9 = maximum degree of approval).
IDestinations are same as Table 2.

IMeans with the same letter in column are not significantly different at P<0.05 level by Duncan's multiple test.
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