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Partial Seal Packaging for Welsh Onions (Allium fistulosum L.)
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Partial seal packaging, a new type of modified atmosphere packaging, was applied to Welsh onions
to develop a practical distribution method. Leaf yellowing, off-odor and heat seal strength of the film
were examined. The most suitable partial seal packaging for Welsh onions comprised a 4-mm wide
oblique sealed lane, 0.4-mm wide oblique fused part, 0.6-mm wide oblique non-fused part with 7.6-mm
wide oblique fused part, and 2.4-mm wide oblique non-fused part. A simulation test for summer
distribution of a 150-g bundle of Welsh onions packed in a 25-um thick oriented polypropylene bag (90
mm x 740 mm) showed that a new distribution method combining partial seal packaging with a cardboard
container maintained a low oxygen and high carbon dioxide environment in the bags and markedly
suppressed leaf yellowing, compared to the current method combining perforation packaging with a
polystyrene container. In addition, the sugar and ascorbic acid content was better retained in Welsh onions
using partial seal packaging than the current packaging method.
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Fig.1 Classification of Welsh onions grown in
Kochi prefecture. A: aonegr; B : konegi.
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Fig.2 Sealing patterns of partial seal packaging. a, |

sealed lane; b, fused part; and ¢, non—fused
part.
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Table 1 Effects of partial seal patterns on gas concentration and freshness after 5 days under summer
distribution conditions.

Gas concentration Heat seal strength
Partial seal® 0, (%) CO, (%) Leaf yellowing  Off-odor” of film (N)
pattern Min  Max Avg Min Max Avg Min Avg
1 0.6 1.4 0.9 13.6 17.5 16.5 0.1 0.8 1.25 1.58
2 1.3 8.0 3.5 12.1 13.4 129 1.3 0.0 0.13 0.35
3 1.2 2.8 1.7 12.5 16.3 13.5 0.5 0.0 0.51 0.61

®Patterns are described in Figure 1.
Off-odor scores are as follows: 0, no off-odor; 1, slight off-odor; 2, moderate off-odor; 3, severe off-odor; 4, extreme off-odor.
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Fig.4 Changes of gas concentrations in packaging of

Welsh onions during storage simulation. The
oxygen and carbon dioxide concentration in
partial seal packaging (closed circles and
squares, respectively) and in perforation
packaging (open circles and squares,
respectively) were measured during the
following distribution conditions: 30°C for 12 h
and then 5°C for 12 h; followed by 30°C for 8
h, 20°C for 8 h, and 30°C for 8 h; and finally
15°C for 96 h. Vertical bars represent
standard error (n=20).
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g.5 Changes in leaf yellowing of Welsh onions
during storage simulation using partial seal
packaging with a cardboard container (closed
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polystyrene container (open circles). Vertical
bars represent standard error (n=10).

- 220 -



HAELEF257 Vol.19 No.3 (2010)

INBREDIR— )L — LAl b B R — L
EHAE DR HEETIE, SNNMKEESE -
B B VIRFBIRRE & 72> T, BHE LR E

RDBRDHNTNDD ZENnD, FRFI
ONTH @V ERFIRN I TE 550
LEZLNI,

BEBIOTRAaLEVBEREIZHONT

Fig6, 7 (TR L7z, BT AED K< R D I2T0E

3
=z 251
g
= 2 r
N
N
2 15T
(o]
€
8 Tr
g
2 05 |

0

0 4 6
Days in storage

Fig.6 Changes in sugar content in Welsh onions

during storage simulation using partial seal
packaging with a cardboard container (gray)
and perforation packaging with a polystyrene
container (white). Vertical bars represent
standard error (n=6).
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Fig.7 Changes in ascorbic acid content in Welsh

onions during storage simulation using
partial seal packaging with a cardboard
container (gray) and perforation packaging
with a polystyrene container (white).
Vertical bars represent standard error (n=6).
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