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Growth, Storage and Fresh-cut Characteristics of Onion
(Allium cepa L.) in Unstable Environmental Condition
and Storage Temperature

Jung-Soo Lee, Min-Sun Chang, and SuHyoung Park*

National Institute of Horticultural & Herbal Science, Rural Development Administration, Wanju 55365, Korea

Abstract The purpose of this study was investigated the quality changes before and after harvesting, storage and, pro-
cessing of onion. Experiments were carried out to compare the effect on the characteristics of the postharvest from pre-
harvest factors using onion. This experiment had identified the characteristics of harvested onions after cultivating with
several preharvest factors such as the light and water conditions. These tests were conducted in an onion growth in the
field, storage, and processing of fresh-cut during a laboratory periods of 2 years. In first year, onion cultivars (‘Kars’ and
‘Pop’) were produced under stable or unstable environment conditions, these onions were stored at low temperature(0?).
Measurement was evaluated by the growth amount after harvesting, and the fresh weight loss and respiration rate during
storage. According to different culture conditions and storage temperatures, it was investigated the properties of the fresh-
cut onion. Growth of onion was varied depending on the cultivars and culture conditions. The amount of growth on ‘Kars’
and ‘Pop’ onions were decreased by excessive soil water conditions with shading. These influences were found the mor-
phological differences resulting for the cell tissue of onion being rough and large. Onion cultivated in excessive soil water
with shading affected the degree of its respiration rate and fresh weight loss during storage. Ones in excessive soil water
with shading were higher than the control in fresh weight loss and respiration rate, respectively. However fresh-cut onion
could not investigated to clarify the difference due to effects of cultivation condition and storage temperature on some
measure items such as electrolyte leakage and microbial number change. There was a change of only electrolyte leakage
depending on the storage temperature, rather than cultivated conditions before harvesting factor. The results showed that
the onion grown on in the good environment was represented to a good quality produce even after harvesting.
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Table 1. Bulb characteristics of ‘Kars’ and ‘Pop’ onion cultivars cultivated under the control and treated conditions

Bulb
Cultivar Culture condition Height Diameter Fresh wt. ssct - Crude f;lber
(%) (Dry, %)
(em)  (mm) (@
Kars Control 94.3 94.8 421.9 6.4 0.7
Shaded with excessive soil water condition 76.9 81.6 258.4 6.4 0.8
Pop Control 82.7 102.8 434.4 6.2 0.8
Shaded with excessive soil water condition 73.2 77.3 226.0 6.5 0.7
Cultivar (A) NS NS NS NS NS
Culture condition (B) ** ** *k NS NS
A x B NS *k NS NS NS

“Soluble solid contents. Non-significant at P=0.05. *,**Significant at P=0.05 or 0.01, respectively.
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Fig. 1. Cross section of the ‘Kar’ and ‘Pop’ onion bulbs cultivated under the control and shaded with excessive soil water conditions.
A, ‘Kars’ onion cultivar under control conditions; B, ‘Kars’ onion cultivar under shaded with excessive soil water conditions; C, ‘Pop’
onion cultivar under control conditions; D, ‘Pop’ onion cultivar under shaded with excessive soil water condition shading.
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Fig. 6. Electrolyte leakage change in the fresh-cut of ‘Kars’
onion cultivar after 3 months storage at 0°C and 22°C cultivated
under control and shaded with excessive soil water conditions.
Data bar represents the meantSE of four replicates. Some bars
are not shown when masked by symbol.
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Fig. 7. Microbial number change of fresh-cut after 3 months
storage at 0°C and 22°C cultivated under control and shaded
with excessive soil water conditions on ‘Kars’ onion. Data rep-
resent the mean+SE of four replicates. Some bars are not shown
when masked by symbol.
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Fig. 8. Oxygen (0O,) and carbon dioxide (CO,) concentrations
change of packed fresh-cut ‘Kars’ preserved onion at 5°C after
3 months storage of 0°C and 22°C cultivated under control and
shaded with excessive soil water conditions. Data represent the
mean+SE of four replicates. Some bars are not shown when
masked by symbol.
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Fig. 9. Off-odor development of packed fresh-cut ‘Kars’ pre-
served onion at 5°C after 3 months storage of 0°C and 22°C cul-
tivated under control and shaded with excessive soil water con-
ditions. Off-odors were scored on a 0 to 4 scale, 0= none; 1=
slight; 2= moderate; 3= strong; and 4= severe. Data represents
the mean+SE of four replicates. Some bars are not shown when
masked by symbol.
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