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Effect of High Oxygen Concentration on the Expression of Associated-Senescent Spotting Genes
in ‘Sucrier’ Banana
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Abstract
The senescent spotting symptom in cv. ‘Sucrier’ banana is more severe and distinct during over-ripening

period. Oxygen is one of the factors affecting the severity of this symptom. The effect of high oxygen
concentration on the expression of associated-browning genes such as phenylalanine ammonia lyase (PAL) and
polyphenol oxidase (PPO), lipoxygenase (LOX) gene associated with membrane degradation and also antioxidant
gene were studied. Banana fruits were stored under air (control:0,~21%) and high oxygen (O,: ~90%).
Senescent spotting score, color change values (L*, b* and h) and the expression of genes were investigated. It
was found that the expression of MaPAL, MaAPX, and MaGPX genes were more abundant on day 1 and day 3
after treated with high oxygen concentration and clearly decreased on day 5, and coincided with senescent
spotting score and color change values (L*, b* and hue). The expression of these genes was up-regulated in the
control fruit throughout the experiment period. The strong expression of MaLOX gene was found on day 1, then
decreased on day 5. However, the expression of MaPPO gene was not different in both concentrations of oxygen.
The results showed that the oxygen level induced the expression of these genes. Senescent spotting of banana
was closely correlated with the browning process, membrane degradation, and antioxidant mechanism.
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Table 1 Oligonucleotide primers were used in ‘Sucrier’ banana fruit.

Name Oligonucleotide primers Name Oligonucleotide primers

MaPAL  F-5>ACT ACT CCT TTG GCA CTC CC<3’ MaGPX F-5>CGA AGC CTA AAT CGT GGG TA<Z
R-5>CGG TGC GAA CTC CAT TTC AA<3 R-5>TGC AGA AAT CCA CCA TGA AA<3

MaPPO  F-5'>TCC ACA ACT CCT GGC TCT TC<3' MalLOX F-5>AGG AGT TTC CTC CGG TTA GC<3’
R-5>TAG GGT CGG TTC CGT TGT AG<3 R-5>TCA GAG TGC CAT CAT CCT TG<%

MaAPX  F-5">AAG GAG CAG TTC CCC ATC TT<3’ 18S rRNA  F-5">CTC CGG CGT TGT TAC TTT GAA GAA<Z’
R-5>TCC ACC AGA TAATGC AAC GA<Z R-5>CCC GAA GGC CAA CAG AAT AGG A<
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Figure 1 Development and scores of senescent spotting (A) and color changes of L*, b* and Hue values in the

peel (B) of ‘Sucrier’ banana fruit during ripening. Mean values followed by ns were not significantly

different at P < 0.05 by t-test. The lines represent the standard error of four replicates.
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Figure 2 Semi-quantitative RT-PCR of PAL, PPO, LOX, APX and GPX expression in the peel of ‘Sucrier’ banana

fruit during ripening.
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