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Abstract

This study was camried out to investigate the effect of modified-atmosphere packaging (MAP) on the quality change
of “Tabor” tomatoes during long-term exportation periods. Hydroponics tomatoes were harvested at the turning
stage, sorted, and box packed and then packaged in nylon film with a pallet. The packaged pallet was filled with
a gas composition (5% Oy, 1% CO,, and 94% N) and stored at 10°C for three weeks. The quality changes in
weight loss, firmness, color, acidity, soluble solids, and microorganism growth were measured every 7 day interval.
During the initial storage, the pallet-scale MAP showed slightly higher weight loss and firmness changes when
compared to the conventional pallet. The total color change (AE) during ripening was delayed 10% under MAP
storage. Acidity, soluble solids and phenolic compound contents decreased with increases in storage time regardless
of the storage method; however, the quality changes of tomatoes were delayed in the MAP pallet. Furthermore,
the decay rate of the pallet-scale MAP stored for 14 days was less than that of the conventional pallet, and the
number of microorganisms was approximately 30% lower in the pallet-scale MAP, showing a positive effect on
marketability. These results suggested that the pallet-scale MAP of tomatoes could ensure higher quality and longer

storage periods than conventional pallet storage.
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Table 1. Information of packaging films
Film Thickness (um)  Densisty (g/cms) O, change rate (%/day) Characteristics Purchased from
Mosspack 150 09-1.1 3.950 Humidity absorbing Bosspak Co. (Seoul, Korea)
LDPE 120 092 0.993 High flexibility and processability Ok-greenpak (Tk-san, Korea)
PLA 30 1.24 1.960 Biodegradable Eco-platec (An-san, Korea)
Anti-fog opp 30 0.90 1.450 Preventing moisture condensation .
Visionmetal Inc. (Seoul, Korea)
Nylon-6 15 1.16 2.110 High water vapor transmission rate

The information in this table referenced from the result of Kim et. al., 2016 (16).
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Fig. 1. Schematic diagram of MAP pallet (A), open pallet (B). The MAP pallet was wrapped using customized polyvinyl chloride (PVC) panel,

nylon-6 film, and silicon banding ring.
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Fig. 2. Changes in relative humidity-temperatures (A) and gas
composition (B) of packing during the storage period.

Line plot and line & scatter plot in figure (A) represent the humidity and temperature
changes, respectively.
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The values represent the meantSD of triplicate experiments. Means with same letters
are not significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Changes in Hunter’s color values of tomatoes during storage

L a b AE
Storage periods (day)
Open MAP Open MAP Open MAP Open MAP
0 34.7+1.0"% 4434 12.7404° 00
7 325408 KINESRN 99+1.3" 842.0° 13.740.6" 14.340.7° 6.1 47
14 31.740.8° 325411° 28.142.8° 19.2+4.2° 10.8:0.6° 116+0.6" 4.1 152
21 319+09° 324409 29.143.1° 23829 10.2:04" 10.041.78 25.1 182

"The values represent meantSD for six experiments.

P HDjifferent superscripts within each Hunter’s values indicate significant differences at p<0.05 by Duncan’s multiple range test.

Table 3. Counts of total microorganisms in tomatoes during storage

Storage periods Acrobic bacteria (CFU/g) Mold (CFUJg)
(day) Open pallet MAP pallet Open pallet MAP pallet
0 20+1.1x10"? 3.62.7x10"
7 2.840.8x10* 1.6+0.3x10* 9.4+7.4x10" 22+1.9x10"
14 2.3+04x10™ 1.740.1x10™ 6.6£2.9x10* 1.8+1.4x10*
21 2.0+1.0x10% 5.743.1x10™ 14+0.5x10™ 5.3+0.5x10"

"The values represent meantSD for three experiments.

Different superscripts within each organism CFUJg indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Fig. 4. Changes in soluble solids (A) and titratable acidity (B) of
tomato during the storage periods at 10C.

The values represent the meantSD of triplicate experiments. Means with same letters
side of scatter are not significantly different at p<0.05 by Duncan’s multiple range
test.
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Table 4. The contents of total phenolic and flavonoid compounds in tomatoes

Total phenol (ug GAE”/g)

Flavonoid (ug QE’Jg)

Storage periods (day)

Open pallet MAP pallet Open pallet MAP pallet
0 16.53+1.107 1.2920.05°
7 15.19:0.50" 16.58:0.77° 1292003 1.28:0.04°
14 17.13045° 21.88+136" 1592003 1.62£0.05°
21 14.49+0.64° 17.18+1.03° 139004 143£0,05°

Total phenolic content was expressed as pg/g gallic acid equivalent.
Total flavonoid content was expressed Lig/g quercetin equivalent.

IThe values represent meantSD for triplicate experiments. Means with same letters within a column are not significantly different at p<0.05 by Duncan’s multiple range test.
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