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Development of optimum MA packaging design conditions for fresh produce by using
ADH gene expression
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Low 02 is effective in quality preservation of fresh produce. The

estimation of hypoxia tolerance for stored fresh produce is essential for designing MA packaging and
CA storage. Hypoxia tolerance has been conventionally evaluated by a respiratory quotient
breakpoint (RQB) and a fermentation threshold (FT). However, molecular analysis addressing hypoxia
tolerance in fresh produce is yet to be done. Thus, an alcohol dehydrogenase-encoding gene (ADH) in
lettuce and spinach stored under various 02 concentrations was analyzed to evaluate the hypoxia
tolerance. In this study, 2% 02 at which the relative gene expression level of LsADH (lettuce) and
that of SoADH3 (spinach) increased markedly was considered as the gene expression breakpoint (GEB).
From this fact, the * low 02 limit’ , estimated based on GEB is relatively higher and more sensitive
compared to RQB and FT methods. GEB is thought to be a useful indicator in determining the
appropriate 02 concentration for storing fresh produce.
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Fig. 1 Relationship of environmental Oz concentrations and respiratory quotient (A) and
relative expression of LsADH gene (B) of sunny lettuce stored at 25 “C.
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Fig. 2 Relationship of Oz concentrations and fermentation threshold of sunny lettuce stored

at25 ‘C.
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Fig. 3 Relationship of environmental Oz concentrations and relative expression of SOADH3
gene (A) and respiratory quotient (B) of spinach stored at 25 C.

Relative gene expression

3.5 1

3

2.5 4

2

1.5 A

1

0.5

DO DI D1 D2 D2|D0O D2 D2 D4 D4 D6 D6
M) (M) (M) (M) M) (M) M) (M) (M) (M)

25°C 10°C
Treatments

Fig.4 Changes of relative expression of SOADH3 of spinach stored under various packaging conditions.
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