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Abstract

Project Code : BGJ / 11/ 2543

Project Title : A Study on the Role of Cell Wall Hydrolases, Cell Wall
Components and Gene Expression of Enzyme(s) Involved in
Finger Drop of Ripening Bananas

Investigators : Professor Dr. Saichol Ketsa
Miss Wachiraya Imsabai
Miss Apivara Prayurawong
Department of Horticulture, Faculty of Agriculture
Kasetsart University, Chatuchak, Bangkok 10900

E-mail Address : agrsck@ku.ac.th (S. Ketsa)

Project Period : 30 September 2001 — 29 September 2002

The study of finger drop in ripening bananas comprised of 5 experiments as
following : 1) changes in cell wall hydrolases and cell wall components of the peel and
pulp of banana during softening, 2) the role of cell wall hydrolases in finger drop of
banana ripened under low and high relative humidities, 3) comparative study of finger
drop in ‘Hom Thong’ and ‘Namwa’ bananas during ripening, 4) anatomical study of
abscission zone in rupture area of finger drop and 5) gene expression of enzymes
involved in finger drop of banana.

Changes of pectin fractions (water-soluble, alkali-soluble, and ammonium oxalate
soluble) and activities of polygalacturonase (PG), pectin methylesterase (PME), B-
galactosidase (GAL) and cellulase in the peel and pulp were studied during ripening of
‘Khai’ (Musa AA Group) banana. Soluble pectin increased in the pulp, not in the peel.
PME activity decreased in the peel and increased in the pulp, whereas PG activity
increased in both parts. GAL activity increased much more in the peel than in the pulp.
Cellulase activity in both peel and pulp did not change. The results indicate that cell wall

degradation in the peel and pulp is quite different.
‘Khai’ (Musa AA Group) banana ripened at 25°C (90% RH) for 24 h had low

finger drop, while those kept continuously at 25°C (90%RH) until they were fully ripe



had high finger drop. The degree of finger drop increased as bananas advanced
ripening. Peel at the pedicel of ripened bananas contained higher activities of PME and
PG and water-soluble pectin than the peel at the middle fruit of ripened bananas.
Bananas with high finger drop had greater activities of PME and PG than those with
low finger drop. Change of GAL activity apparently had no relationship with finger drop
in ‘Khai’ banana.

‘Khai’ (Musa AA Group) and ‘Hom Thong’ (Musa AAA Group) bananas were
ripened under low and high relative humidities. Finger drop of ‘Khai’ and ‘Hom Thong’
bananas occurred more rapidly under high relative humidity (RH) than low RH condition.
Pedicel rupture force of ripened bananas was the same under low and high RH. PG
activity in the peel at the middle of the fruit and in the pedicel adjacent to the rupture
areas of bananas ripened under high RH was higher than that of banana ripened under
low RH. Change in PME activity of ‘Khai’ and ‘Hom Thong’ bananas ripened under low
and high RH was similar. PG and PME activities in the peel at the pedicel adjacent to
the rupture area under both low and high RH were higher than in the middle of the fruit.
In contrast, GAL activity in the middle of the fruit ripened under both low and high RH

was higher than in the pedicel adjacent to the rupture area.

‘Hom Thong’ and ‘Namwa’ bananas were ripened at 25°C (~85% RH). Finger
drop of ‘Hom Thong’ bananas rapidly reached 100%, whereas ‘Namwa’ banana did not
show finger drop 5 days after peel colour change to yellow. The rupture force and fruit
firmness of both banana cultivars decreased while ripening advanced. ‘Namwa’
bananas had greater rupture force, peel firmness and resistance to finger drop than
‘Hom Thong’ bananas. PG activity in the pedicel adjacent to the rupture area rapidly
increased and was higher than in the peel of both ‘Hom Thong' and ‘Namwa’ bananas.
PG activity in the pedicel adjacent to the rupture area of ‘Hom Thong’ bananas was
higher than that of ‘Namwa’ bananas. PME activity in ‘Hom Thong' bananas slightly
increased while PME activity in ‘Namwa’ bananas gradually decreased during ripening.
In contrast, PME activity in the pedicel adjacent to the rupture area of ‘Namwa’ bananas
was much higher than that of ‘Hom Thong’ bananas.

Abscission zone was not formed before and during finger drop in the rupture area.
In northern blotting analysis found that MAPG transcript in the pedicel adjacent to the
rupture area in ‘Namwa’ banana was lower than that in ‘Hom Thong banana. The

abundance of MAPG transcript in the pedicel adjacent to the rupture area was higher



than that in the middle of the fruit in both bananas. It is suggested that MAPG
transcript is related to PG activity and it may be involved in finger drop of ripening

banana.
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