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Components of Gases in Plastic Pouches, Packaged
with Fresh Fruits and Vegetables—II

Other Fruits and Vegetables

Etsuzo Matsui and Yoshihiro Shimizu

The gas permeabilities of plastic films containing perishable foods such as olive,
strawberry, kumquat, loquat, peas, sprouting beans. pod peas, green and white asparagus,
spinach, onion, leek, scallion, egg plant, pimento, potato, tomato, ckura, ginger, sweet
potato, taro, mushroom, shiitake and enokitake were studied.

When the fresh foods were packed in the pouches of aluminum {oil-lamnated films,
which is of almost no permeability to gases. O. in the pouches disappeared during a short
term of storage due to the respiration of the contents, and CO. and N, remained unchanged.
Furthermore H. was often detected. The same phenomena were observed with polyvinyl
chloride. polyamide-6 and k-cellophane films. all are hardly permeable to gas.

When the foods were packed in high gas permeable polyethylene films, O, in the
pouches was consumed by the respiration, but owing to the supply of oxygen from outer
atmosphere through films, the gas composition (CO., O, and N.;) remained practically
unchanged.
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Table 1 Components of gases in plastic pouches packed with cumquats ()
Storage time PE pouches P. carbonate pouches PVC pouches
(days) colo |m N |co|lo |H | N |colo | H | N
% ¥ % B ¥ % B ¥ % % ¥ %
0 0 21.0 60 |79.0( 0 21.0 0 |79.0] @ 21,01 O 79.0
1 2.2110.8 0 | 87.0(10.4( 6.0 0 |83.6)23.9( 0 0 76.1
2 1.7113.4 0 [84.9| 9.4 8.1 0 (825257 0 0 74.3
3 1.5113.5 0 |85.0/10.0| 8.0 0 |8.0{27.0] 0 0 73.0
4 1.4113.6 0 |85.,0]10.1 7.8 0 |82,1128.4| O 0 71.6
5 1.0 13.8 0 18.2] 99| 7.6 0 |8.5(296]| 0 0 70,4
6 0.7 | 14.0 0 {8.3| 9.3} 7.6 0 {83.1130.8]| 0 0 69.2
7 0.3] 14,2 0 [8.5| 8.3 7.8 0 183.9]32.1 0 0 67.9
14 0.3 14.2 0 [8.5]| 7.9 7.5 0 {846(37.7]| O 0 62.3
Vol. of gas decreased dereased increased
Pouch shrinked shrinked expanded
Table 2 Components of gases in plastic pouches packed with cumquats (2)
Storage time P. amide pouches K-cell. pouches Al-laminate pouches
( days) C02 Oz Hg Nz CO; Oz Hg Ng CO: Oz H. 2 Nz
% % % % % % % % % % % %
0 0 21.0 0 |79.0] O 21.0 0 |79.0| 0 21.0 0 [79.0
1 24,0 0 0 |76.024.2| O 0 75.8125.2( 0 0 |74.8
2 26,5 0O 0 [73.5](27.0( O 0 [73.0(28.8]| O 0 |71.2
3 295 0 0 [70.51209] 0O 0 |70,1(32.2( O 0 |67.8
4 32.1 ] 0 |67.9(32.7| O 0 |67.3134.8) 0 0 |65.2
5 33.9( 0 0 |66.1135.0( O 0 165.0137.3| 0 0 165.7
6 35.5( 0 0 [64.5(36.8]| 0O 0 [63.2139.6] 0 0 |60.4
7 36.6| 0 0 |63.4(38.2( 0 0O (61.8|141.9] 0 0 58.1
14 425( 0 0 [57.5|8.0| O 0 [65.0740.3| 0 0 |49.7
Vol. of gas increased increased increased
Pouch expanded expanded expanded
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Table 3 Components of gases in Al-laminate pouches packed with fruits and vegitables (1)

Storage time Peas Green asparagus Spinach
(days) co. | o |H |N|co |0 |®m |N |co|lo |1 | N
% % % % % % % % % % % %
0 0 21,0 O 79.0| 0 210 O 79,0 0 21.0] 0 79.0
1 409 0 4,6 [55,1(36.0] O 22,7141.3]117.2( 0 0 82.8
2 55:1 0 116 133.3[223| 0 60.3(17.4(23.2| 0 0 76.8
3 55.7]| 0 19.2125,11206)| 0 68.910.5(23.2| 0 0 76.8
4 56.0] 0 22,11 21.9 23.3| 0 3.0 73.7
5 56.3| 0 23.0 | 20.7 23.3| 0 6.8 | 69.9
6 56.7| 0 23.8 |1 19.5 23.9| 0 13.4 | 62.7
7 57.0( O 24,6 | 18.4 24,0 O 25.5 | 50.5
14
Vol. of gas increased increased increase
Pouch expanded, broke expanded, broke expanded, broke
Table 4 Comoponts of gases in Al-laminate nouches packed with fruits and vegitables (2 )
Storage time Shiitake Potato Spinach
(days) COz Oz Hz N. 2 CO}_ 02 Hg Ng CO: Oz Hz N. 2
% % % % % % % %] % % %] %
0 0 210 0O 79.0| © 21.0 79.0| O 21.0| O 79.0
1 184 0 0 81.6| 2,6 |13.8 83.6 | 16.9 0 5.6 |77.6
2 276 | 0O 0 72.4| 5.6 | 9.6 84.8117.1( 0 11.0|71.9
3 30.1| 0 5.0(64.9] 9.1 6.8 84,1 (17,41 0 16.2 | 66.4
4 28.5 0 9.8 (61,7127 | 4.5 82.8(17.5| 0 21.4(61.1
5 25,21 0 14.6 | 60.2]16.8| 2.3 80.9(117.8( 0 24,0 ) 58.2
6 2101 O 19.5(39.520.8( 0 78.7
7 156 0 27,0137.41249| 0 75.1
14 7.0 0 39.6 153.4/130.4] 0 69.6
Vol. of gas increased increased increased
Pouch expanded expanded, broke expanded broke
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Table 5 Components of gases in plastic pouches packed with mushroom (1)

Storage time PE pouches P. carbonate pouches PVC pouches
(days) CO;, | O, H, N, |CO, | O H. N, |CO: | O, H, N,
% % % % % % % % % % % %
0 0 210 O 79.0| 0 21,0 O 79.0| O 210 0 79.0
1 80| 2.8 1.2(8.0|13.0 2.0 2.0(83.3|21.3| 0 4.2 [ 74.5
2 8.3| 4.9 1.118.7| 2.0 41| 4.1180.9|25.8| O 8.5 | 65.7
3 8.7 4.5 1.2 8.6 (119 6,2| 6.2(79.2(25.3| O 17.7 | 57.0
3 79 46| 1.3146.2111.6| 8.2| 8.2 (77.7(249]| O 27.2 | 47.9
5 6.9 49| 1.3/8,9|11,1|10.3|10.3|76.2(24.1| O 36.9 | 39.0
6 56| 5.2| 1.4|87.8(106(12.4 124|746 (174 0 52.8129.8
7 4,4 5.5 1.488.71 9.8|14.4|14,4]73.2
14 39| 6.2| 1.3(88.6] 3.1]24.5|24.5]69.4
Vol. of gas decreased decreased incrsased
Pouch shrinked shrinked expanded, broke

Table 6 Components of gases in plastic pouches packed with mushroom (2)

Storage time P. amide-6 pouches K-cell. pouchea Al-laminate pouches
(days) co, |0 | B | N |co| o0 |H | N |cO| 0 |H | N
% % % % % % % % % % % %
0 0 2101 O 79.01 0 21,0 0 79.01 O 2101 O 79.0
1 22,2 O 4,.3173.51226 | 0 4,4 (73.0(23.1| 0 4.9172.0
2 26,9 0O 8.7164.4126.8]| 0 9.3163.9126.7| 0 10.5 | 62,8
3 26.1 0 18.7 | 55.2 243 0 22,11 53.6
4 25,01 0 29.0 | 46.0 216 | 0 33.8|44.6
5 23,71 0 39.3 | 37.0 19.1| 0 45.4 | 35.5
6 17.5( 0 56.9 | 26.6
7 14.1 0 68.6 | 17.2
14
Vol. of gas increased increased increased
pouch expanded, broke expanded, broke expanded, broke
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Table 7 Componts of gases in' Al-laminate pouches packed with peases after washing

Strage time (days)
Treatment Comp. of gases
0 i 3 5 9
CO, 0 59.0 60.7 55.3 51.6
0O, 21.0 0 0 0 0
Non treatment
H, 0 0 28.1 31.0 42.7
N, 79.0 41.0 11.2 13.7 5.7
CO, 0 51.4 68,7 63.7 61.2
0. 21,0 0 0 0 0
Washed with water
H, 0 0 11.1 20.2 27.3
N. 79.0 48.6 20.2 16.1 11.3
CO. 0 43.2 61.5 61.1 60.7
Washed with svath. d . 0, 21.0 0 0 0 0
ashe t th. detergen
WIth syath & H. 0 0 15.4 19.0 21.8
N, 79.0 56.8 23.1 19.9 17.5
CO, (] 39.3 55.1 56.0 56.9
Washed with 5 9% solution Q, 21.9 0 0 0 0
of H.0, H, 0 0 0 0 0
N, 79.0 60.7 44,9 44.0 43.1
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