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ABSTRACT 

 The red color of the ‘Mahajanaka’ mango fruit exocarp is a unique 
characteristic that affects its quality and consumer acceptance. The red color is caused 
by anthocyanin accumulation. Important factors affecting anthocyanin synthesis and 
subsequent accumulation are light and available sugars. Therefore, the objectives of 
this experiment are as follows: 1) to study the effects of sunlight on anthocyanin 
accumulation and red coloration in ‘Mahajanaka’ mango fruit exocarp, 2) to study the 
effects of light and various types of sugars on anthocyanin accumulation and red 
coloration in ‘Mahajanaka’ mango fruit exocarp during development, and 3) to study 
the red color appearance and anthocyanin distribution in ‘Mahajanaka’ mango fruit 
exocarp during development. 

 The effects of sunlight on anthocyanin accumulation and red coloration in 
‘Mahajanaka’ mango fruit exocarp were examined. Mango exocarps from three 
different light condition groups; 1) exposed group; exocarp sample taken from the 
side of a fruit facing towards the sunlight, 2) shaded group; exocarp sample taken 
from the side of a fruit facing away from the sunlight and 3) non-exposed group; 
exocarp sample taken from the side of a fruit bagging with two layers paper bag were 
used for this study. Mango fruits were harvested at 7 day intervals starting 70 days 
after full bloom (DAFB) until fruit maturity at 126 DAFB. The results of this 
experiment expressed that the exposed side of the fruit exocarp had higher increases 
of phenylalanine ammonia-lyase (PAL) activity, endogenous sugars content (reducing 
sugar and total sugar) and anthocyanin accumulation than the non-exposed and shaded 
sides. Sunlight did not affect protein patterns of the exposed, shaded and non-exposed 
sides of ‘Mahajanaka’ mango fruit exocarp throughout fruit development.  

 The combined effects of sunlight and various sugar applications on 
anthocyanin accumulation and red coloration in ‘Mahajanaka’ mango fruit exocarp 
during development were studied. Mango fruits were divided into 9 groups, 
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comprised of four different sugar type treatments (sucrose, fructose, glucose and 
galactose) at 2 different concentrations (5 and 10 % (weight by volume; w/v)) with 
non-treated fruit as the control. The fruits were dipped once at 77, 84 and 91 DAFB 
and exocarp samples were analyzed at 7 day intervals from 98 to 119 DAFB. The 
exocarp of each fruit was divided into two parts based on light exposure: 1) exposed 
side and 2) shaded side, for data analysis. It was found that, sunlight induced an 
increase of PAL enzyme activity while sugar applications enhanced the endogenous 
sugar accumulation within the fruit exocarp. The most effective exogenous sugar 
treatments for increasing red coloration, PAL activity, all endogenous sugar contents 
and anthocyanin accumulation were; 10 % (w/v) fructose, 10 % (w/v) sucrose and 
5 % (w/v) fructose, respectively. In particular, the response of red coloration on the 
exposed fruit exocarp was greater than the shaded fruit exocarp. Moreover, a distinct 
correlation between anthocyanin accumulation and an increase of flavonol content 
was observed in the exposed fruit exocarp more than in shaded fruit exocarp. 
However, sunlight and exogenous sugars did not affect protein patterns of mango fruit 
exocarp when compared to the control. 

Red color appearance and anthocyanin distribution in ‘Mahajanaka’ mango 
fruit exocarp during fruit development were investigated. The fruit exocarps were 
divided into three different light condition groups (the same as the previous 
experiment); 1) exposed group, 2) shaded group and 3) non-exposed group. Sample 
fruits were harvested at 7 day intervals between 70 and 126 DAFB. These results 
demonstrated that anthocyanin pigment was distributed only on the exposed side. 
Anthocyanin began to accumulate when the fruit age was 84 DAFB and increased to 
the highest amount at 112 DAFB. Under compound microscopic study of fruit 
exocarp cross sections, it was found that the anthocyanin distribution could be found 
within the outer 1-3 rows, consisting of epidermis and parenchyma cells. In 
longitudinal section, the number of anthocyanin containing cells of exposed exocarp 
was 68.3 cell mm-2 at 112 DAFB. Furthermore, the shaded and non-exposed sides of 
fruit exocarps did not develop red color formation throughout fruit development. 

The overall results of this study suggested that, sunlight increased red color 
development of the fruit exocarp by directly inducing an increase of PAL activity, 
which was the key enzyme of anthocyanin synthesis. Further, sunlight also enhanced 
endogenous sugar accumulation which induced the anthocyanin biosynthesis 
pathway. Exogenous sugar application showed an indirect effect on the red color 
development of fruit exocarp. The exogenous sugars increased endogenous sugar 
accumulation, which probably induced the gene expression of PAL enzyme and the 
increase of anthocyanin content. The application of sunlight concurrently with 
exogenous sugars caused greater red color formation than sunlight or exogenous sugar 
application alone. Red color development was only observed in the exposed side of 
‘Mahajanaka’ mango fruit exocarp. 


