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Relationship between Structure and Browning in Rambutan Fruit (Nephelium lappaceum 1..)

Prakaidao Yingsanga ’

Abstract

The aim of this research was to study the causes of postharvest browning in rambutan (Nephelium lappaceum
L.) fruit; a) whether the rate and extent of water loss from fruit and are related to the severity of browning; b) whether
differences in the morphology and anatomy of peel and spinterns account for the differences in susceptibility to
browning among cultivars and c) that desiccation increases the activity of enzymes associated with browning. The
ultimate objective was to devise practical ways to control browning of rambutan.

The influence of relative humidity on the development of browning of the fruit of three cultivars, ‘Rongrien’,
‘See-Chompoo’ and ‘Seethong’ was examined. These cultivars differ in their susceptibility to browning and water
loss.  All cultivars stored best at 25 °C at high relative humidity (85-95% RH). The development of browning was
dependent on the loss of water from the fruit. At low RH (60-70% RH) water loss from all fruit tissues affected the
severity of browning. Water loss from the spinterns was highest followed by the peel, while water loss from the seed
and aril was low. Browning in all cultivars was not related to total soluble solids concentrations (TSS) or storage time.

The presence of spinterns gives the fruit its special appearance but increases the surface area of the fruit
enormously and increases susceptibility to rapid water loss. To aid understanding of water loss from the fruit when

comparative study to the morphology of cvv. Rongrien, See-chompoo and Seethong was conducted. Stomatal density

2
on the spinterns and at the base area of the spinterns of See-Chompoo was 138-210 and 94-218 apertures/mm

2 2
respectively whereas in Rongrien there were 89-156 and 47-97 apertures/mm and 127-263 and 46-96 apertures/mm in

Seethong, respectively. Trichomes are also present on the tips of the spinterns in all cultivars. The number of spinterns
per fruit was highest in Rongrien followed by See-Chompoo and Seethong, respectively. Seethong has the longest
spinterns followed by, Rongrien and See-Chompoo respectively. Weight loss was higher in See-Chompoo compared to
Rongrien and Seethong. The rate of water loss by rambutan fruit appears to be affected more by stomata density than
the number and length of the spinterns.

The anatomy of the fruit pericarp was studied to aid understanding of the causes of browning of spinterns.
Rongrien was selected for this experiment, because of it is widely grown in Thailand, its high volume of production
and high export value. Anatomy of the fruit pericarp was observed with a light microscope. These observations showed

15-20 groups of vascular bundles, consisting of xylem, phloem and their associated parenchyma tissue, were scattered

" Doctor of Philosophy (Postharvest Technology), Faculty of School of Bioresources and Technology, King Mongkut’s University of

Technology Thonburi. 128 pages.



through the spinterns. It was also observed that the vascular bundles in both spinterns and peel were connected.
Vascular bundles were also found in the inner pericarp near the fleshy aril.

The movement of water through the fruit tissue was traced by introducing a water soluble dye (Brilliant Blue
FCF) through the peduncle. Water was found to move through the vasculars in the peel to the base of the spinterns and
then to the tips of spinterns. This network of vasculars shows that water is transpired via the stomata located on the
skin and spinterns at rates that are influenced by the density of the stomata.

Fruit of cvv. Rongrien, See-Chompoo and Seethong were stored in low (60 — 70 % RH) and high relative
humidity (85 — 95 % RH) environments at 25 °C for 6 days. Changes in weight loss, browning index, phenols content
and activities of phenylalanine ammonia-lyase (PAL), polyphenol oxidase (PPO) and peroxidase (POD) were
measured. By day 6 of storage browning was severe in the spinterns but slight in the peel of all cultivars. High RH
delayed spinterns browning but had only a small effect on peel browning. The concentrations of phenols and PAL
activity in peel from all cultivars were generally higher than in the spinterns. RH had no effect on the changes in the
concentration of phenols during storage but PAL activity increased in the peel but not spinterns at day 4 of storage of
Rongrien and See-Compoo fruit and at day 2 of storage of Seethong fruit in high RH. The initial activities of PPO and
POD in spinterns of all cultivars were higher than in peel. PPO activity in the spinterns of all cultivars was similar and
was not affected by RH. The initial activity of POD was lower in the peel and the spinterns of Rongrien but there were
no clear responses to RH during storage. Higher activities of PPO and POD in the spinterns compared to the peel may
also be a factor in the higher rates of browning of the spinterns.

Storage at high relative humidity gave the longest shelf-life, although fungal and infection/contamination was
often a problem. Treatment with a fungicide is required. Dipping fruit in a calcium chloride solution (strength) did not
affect browning of spinterns possibly because the salt did not penetrate into the tissue. Dipping fruit in Super size Z
(pure polyethylene) and carnauba wax delayed browning of spinterns but the fruit developed off-flavors when stored at
25 °C for (4 days after storage). It was concluded that storage at a low but non-chilling temperature (approximately 13

°C) and high RH is required to reduce fungal spoilage, retard water loss and to slow browning.



