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ABSTRACT

Mahajanaka mango (Mangifera indica L. cv. Mahajanaka) is an important
economic fruit in Thailand which has high potential for commercial export. The
outstanding quality of the mature fruit is its beautiful red coloration and thick skin. Ripe
mangoes have a pleasant scent and thick mesocarp. Environment factors such as light
and some plant growth regulators influence the red coloration as well anthocyanin
accumulation and activity of phenylalnine ammonia—lyase (PAL), a key enzyme in
the biosynthesis of anthocyanin in the fruit. The purpose of this study was to
investigate the effects of light and some plant growth regulators on anthocyanin
content and PAL activity for influencing the desirable red color of the mango fruit.
During fruit development (28-133 days after full bloom; DAF), PAL activity in the
fruit skin gradually increased to a maximum at 119 DAF and then declined. There
were two peaks of maximum total anthocyanin content, one at the young fruit stage
(42 DAF) and another at the mature fruit stage (126 DAF). Total phenolic

compounds reached a maximum level soon after fruit set, then gradually declined to a



low constant value before fruit maturation. A slight rise in phenolic content began
again at the fruit maturation stage, concomitant with the rise in PAL enzyme activity.

The effects of light on anthocyanin content and PAL enzyme activity in the
skin of mango fruit during fruit development (70-133 DAF) were investigated.
Attached fruits were treated with 3 light treatments: dark (bagged fruits), normal
sunlight (not bagged or control) and increased sunlight with reflected light by an
aluminium reflector until fruit maturation. It was found that sunlight stimulated
anthocyanin accumulation and PAL activity in the skin. In both sunlight treatments,
the anthocyanin content and percentage of red coloration increased with fruit age.
The reflected light treatment had higher anthocyanin content and percentage of red
coloration than the control fruits. The anthocyanin content of the bagged fruits
decreased constantly to low levels and did not have any red coloration. PAL enzyme
activity in the 3 treatments gradually increased to a maximum at 112-119 DAF and
then declined. The PAL activity in the reflected light fruit was far greater than in the
other treatments. Ultraviolet light treatment was the most effective in stimulating
PAL activity in in vitro fruit skin than in the dark and fluorescence treatments.

The effects of some plant growth regulators on anthocyanin content and PAL
activity in mango fruit skin were also investigated. The fruits on the trees at 98 DAF
were applied with Ethephon or ABA solutions at concentrations of 200 and 400 ppm.
It was found that Ethephon and ABA had no effects on the levels of anthocyanin and
PAL activity in in vivo and in vitro fruits, except for in vitro PAL activity from the
skin of 120 day fruits which was stimulated by 200 ppm of ABA. The maximum
anthocyanin level and PAL activity in ABA treatments were higher than in the

Ethephon treatments.



