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Effect of Polypropylene Film Package and Storage Temperature
on the Shelf-life Extension of Spinach (Spinacia oleracea L.)
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Abstract. To extend the shelf-life of spinach after harvest, we investigated the effect of various packaging
methods and storage temperature. In case of polypropylene film package, there was no weight loss, but in
non-package, remarkably weight loss occurred as storage period extended and storage temperature risen.
Content of vitamin C was decreased rapidly at early stage of storage, and decrease of vitamin C in low tem-
perature storage was lower than that of room temperature storage, but its large difference according to pack-
aging method was not observed. In hunter’s value on spinach, b value in room temperature storage was
higher than that of low temperature storage. In terms of freshness, shelf-life of spinach by low temperature
storage (1~3°C) after PP film packaging lasted 34 days, and that by room temperature storage (10~ 15°C)
after PP film packaging lasted § days, but that by room temperature storage after non-packaging lasted 3

days.
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Table 1. Changes of weight loss in spinach during storage by packaging method and storage temperature.

Storage temperature  Packaging method” % of weight loss

3 day” 6 8 11 14 16

PP 1 0 0f of 0 0 0

1~3°C PRIl 12 1.9¢ 24e 33 4.0 49
Control 44 7.5¢ 8.9¢c 11.3 13.1 152

PPI 0.1 0.3ef 0.3f 0.2 03 -

8~10°C PPII 2.4 3.9d 4.4d 5.2 5.7 -

Control 10.2 13.9b 15.5b 17.3 - -

PPI 0.2 0.4ef 0.7f - - -

Room temperature PP1I 4.6 7.8¢c 10.0c - - -

' Control 122 23.6a 29.1a - - -

ZpP |, sealing (30 pm polypropylene film sack); PP II, 1% hole of surface (30 pm polypropylene film sack); control, non-

package.
YDays of storage.

*Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 2. Vitamin C content of spinach during storage by packaging method and storage temperature.

Vitamin C contents (mg/100 g FW)

Storage temperature  Packaging method” 0 day’ 3 3 v 5
PP1 77.9 57.7a* 51.0a 30.2 235
1~3°C PPII 779 55.2ab 53.8a 56.5 -
Control 77.9 56.6a 49.2ab - -
PPI 77.9 53.2abe 38.9¢ 28.7 -
8~10°C PPII 77.9 54.9ab 46.1b - -
Contro} 779 53.2abc - - -
PP1 77.9 51.2bcd 25.1 15.2 -
Room temperature PP1I 779 47.5d - - -
Control 77.9 48.5cd - - -

Z*See table 1.
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Table 3. Changes of Hunter's value in spinach during storage by packaging method and storage temperature.

Hunter’s value

B et R ; i
a b L a b L a b
PPI 24.56 -3.86ab 6.46 26.30 -4.33ab 7.47 23.82 -3.63 6.34
1~3°C PP1I 25.19 -3.84ab 6.73 2574  -4.01bed 7.03 24.84 -3.83 7.23
Control ~ 22.87 -3.67ab 6.21 24.11 -3.47d 6.08 23.84 -3.50 6.85
PPI 24.25 -3.70ab 6.27 24.48 -4.50ab 7.82 24.06 -4.07 7.59
8~10°C PP 24.73 -4.05a 7.05 25.22 -3.65¢d 6.62 26.18 -3.91 8.76
Control  22.38 -3.42b 6.36 2478  -4.16abc 7.30 25.83 -3.66 9.05
PP1 2412 -4.02a 6.89 28.95 -4.72a 9.71 - - -
tenﬁ)‘;‘;::ure PPII 2488 -397a 722 2841 -403bed 9.7 - - -
Control  23.80 -3.56ab 6.89 27.89 -3.53d 10.62 - - -
“*See table 1.
Table 4. Changes in freshness of spinach during storage by packaging method and storage temperature.
Storage Packaging Freshness score”
temperature  method” 3 day* 6 S 11 14 16 34
PPI 9 9 9 9 9 9 9
1~3°C PPII 9 9 9 9 9 9 5
Control 9 5 5 5 5 5 3
PPI 9 9 9 9 7 7 -
8~10°C PP 11 9 9 9 7 5 5 -
Control 7 5 5 5 3 3 -
R PP1 9 9 9 5 - - -
temp(:;:‘:ure PPl K 3 > ) ) ) )
Control 7 3 3 - - - -
“See table 1.
YFreshness score: 9, excellent; 7, good; 5, poor; 3, very poor.
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PP 1 PP I Control
Fig. 1. Freshness of spinach after 8 -day storage in room
temperature.

PP I, sealing (30 um polypropylene film sack); PP 1I, 1%
hole of surface (30 um polypropylene film sack); control,
non-package.
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