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ABSTRACT

Nephelium lappaceum, popularly known as ‘Rambutan’, is an evergreen tree. This plant has been
used as traditional medicine, and the fruits have always remained a potential source of nutrients.
The acute toxicity data has been used to derive water and feed quality guidelines for regulatory
measures in experiments. The aim of the present study is to determine the effect of Nephelium
lappaceum fruit flesh on acute toxicity and behavioural responses of Catla catla fingerlings. The
experimental fish species of Catla catla fingerlings showed acute exposure to Nephelium
lappaceum fruit crude powder caused significant non-sensitivity to all concentrations (250, 500,
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1000, 2000 and 4000 mg/kg), and the mortality rate was nil. The juvenile Catla catla exposed to
various lethal concentrations of Nephelium lappaceum fruit flesh crude powder exhibited normal
behavioural responses. Present results finding Nephelium lappaceum fruit flesh crude powder was
non-toxic were observed in supplementation to Catla catla fingerlings, based on a maximum
concentration of 4000 mg/kg, while it may promote health benefits. This study provided evidence
that Nephelium lappaceum fruit was non-toxic, which is classified as practically non-toxic and

promotes its consumption by aquatic organisms.

Keywords: Nephelium lappaceum; acute toxicity; LD50; Catla catla.

1. INTRODUCTION

“Acute toxicity testing involves the estimation of
LCso or LDsg, which is the concentration or dose
that proved to be lethal, causing mortality in 50%
of the tested organisms” [1,2]. “The types of
toxicity tests that are routinely performed by
pharmaceutical manufacturers in the
investigation of a new drug involve acute, sub-
acute, and chronic toxicity” [1]. “Probit analysis is
a specialised regression model for binomial
response variables. It is used to analyse many
kinds of dose-response experiments in a variety
of fields. Probit analysis is commonly used in
toxicology to determine the relative toxicity of
chemicals and natural products, such as plant
and animal secondary metabolites to living
organisms. Fish is a very important dietary
animal protein source in human nutrition.
Production of aquatic species through freshwater
fisheries and aquaculture for protein supply is
encouraged in developed and developing
countries. Since the science of toxicology began
thousands of years ago, behavioural endpoints
have been used to study the effects of chemicals
and drugs on humans and other mammals. In
aquatic toxicology, however, the nexus of
behavioural sciences with the study of toxicants
has only become prominent within the last 5
decades”, according to Gruber et al. [3].
Management measures aimed at conserving
freshwater fish should be part of fishery policies.

“Nephelium lappaceum L. (Family:
Sapindaceae), popularly known as ‘Rambutan’,
is an evergreen tree about 10-12 m tall with
greyish brown branches” [4]. “The tree is native
to Malaysia but is grown in other parts of the
world” [5]. “Nephelium lappaceum fruit residuals
such as the peel and seeds hold greater
nutraceutical potential than the edible part, and
fruits contain a diverse and important chemical
profile that can alleviate or cure diseases” [6].
‘Rambutan is a fruit with a perplexing, sweet
flavour and contains an astonishing range of
bioactive chemicals, while other health benefits
focus on antioxidant, antimicrobial,
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antidiabetogenic, anti-obesogenic, other health
benefits, and toxicological properties” [7].
Hernandez-Hernandez et al, [8] summaries
“information about the bioactive compounds
present in the rambutan fruit, together with the
nutritional properties that it presents as a
functional food. However, it suggested the
nutritional and functional potential of this fruit, the
therapeutic mechanisms involved, and the need
to develop its industrial process as a functional or
nutraceutical food product. The aim of the
present study is to determine the toxicity level of
Nephelium lappaceum fruit using exposed
juvenile Catla catla freshwater fish”.

2. MATERIALS AND METHODS
2.1 Plant Materials

Nephelium lappaceum fruits were purchased in
Nilgiris fruit shop, Thanjavur, Tamil Nadu. The
collected fruits were washed in water, cleaned
well to remove all traces of insects, dust and
other kinds of pollution. Peel off the skin of the
Nephelium lappaceum fruit and collected the
white flesh after removing the seed. The
collected flesh was used in the subsequent
experiments.

2.2 Preparation of Nephelium lappaceum
Fruits Crude Powder

The fruit flesh of Nephelium lappaceum was first
washed several times with distilled water and
traces of impurities were removed from the flesh.
Healthy flesh was spread out in plain sheet and
dried in shade at room temperature (37°C) for
about 10 days. The collected flesh was crushed
into tiny pieces and makes a fine powder using a
grinder mixture. The crude powder was
subjected to analysis the acute-lethal toxicity.

2.3 Preparation of Floating Pellet in Acute
Toxicity

The Nephelium lappaceum fruit flesh crude
powder were heated to about 50°C and then
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cooled to room temperature (37°C). These were
then put to hand Murukku Maker (Alternative to
pelletizer fitted) with a 2.0 mm diet [9]. The
experimental fish were fed once at a fixed
feeding range of 250, 500, 1000, 2000 and 4000
mg/kg for a period of the experiment and monitor
for 96 hours.

2.4 Acute-lethal Toxicity Study [10]

“Range finding concentrations of 250, 500, 1000,
2000 and 4000 mg/kg were obtained using ten
fish as test animals and replicated thrice to
determine the acute-lethal concentrations. Ten
healthy juveniles of Catla catla in both sexes,
were selected for the acute-lethal
toxicity test which lasted for 96 hours. The
juveniles were of length 5.35+0.16 cm and
weight 7.80£0.14g, while those used for the
range finding toxicity test for 96-h. Fish
mortality and behaviour were monitored and

recorded prior to death” [11]. “The
experiment was conducted using a complete
randomized design (CRD), comprising
of six treatments with three replicates.
Mortality data were analysed using SPSS
software, while LCsy was calculated

logarithmically” [12].
3. RESULTS AND DISCUSSION

Fish exposed to different concentrations of
Nephelium lappaceum fruit crude powder on
juvenile Catla catla fish. Fish mortality and
behaviour were monitored for 24 to 96 hours.
“Acute toxicity data has been used to derive
water and feed quality guidelines for regulatory
measures” [13]. In the present study, fish species
of Catla catla fingerlings showed acute exposure
to Nephelium lappaceum fruit crude powder

Table 1. Determination of lethal concentration

caused significant non-sensitivity to  all
concentrations, and the mortality rate was nil, as
represented in Table 1. The assessment of acute
toxicity by bioassay can prove the safety of
Nephelium lappaceum fruit and promote its
consumption by aquatic organisms. Several
studies have revealed that the many plant
extracts become toxic to the different
organs in a concentration-dependent manner
and can lead to lethality. Xavier and
Reddy [14] agreed that “some herbal products
that are used as remedies for different diseases
are not undertaken because of their toxicity
level”.

“Behaviour provides a unique perspective linking
the physiology and ecology of an organism and
its environment” [15]. “Behaviour is both a
sequence of quantifiable actions operating
through the central and peripheral nervous
systems [16] and the cumulative manifestation of
genetic, biochemical, and physiologic processes
essential to life such as feeding, reproduction,
and predator avoidance”. “Selective evolutionary
processes have conserved stable behavioural
patterns in concert with morphologic and
physiologic adaptations. This stability provides
the best opportunity for survival and reproductive
success by enabling organisms to efficiently
exploit resources and define suitable habitats”
[15]. The Nephelium lappaceum fruit crude
powder supplementation of Catla catla showed
thatall fish were no morphologically and
physically changes. Their swimming movement,
gulping for air, body colour, eyes, and fins were
normal. No mucus secretion or mortality was
observed (Tables 2a and b). The juvenile Catla
catla exposed to various lethal concentrations of
Nephelium lappaceum fruit crude powder
exhibited normal behavioural responses.

of Nephelium lappaceum fruit crude powder

Concentration (mg/kg) Total exposed fish

Mortality (hours)

24 48 72 96
250 10 Nil Nil Nil Nil
500 10 Nil Nil Nil Nil
1000 10 Nil Nil Nil Nil
2000 10 Nil Nil Nil Nil
4000 10 Nil Nil Nil Nil
Control 10 Nil Nil Nil Nil
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Table 2a. Behavioural responses exposure time 24 and 48 hrs of Nephelium lappaceum fruit
crude powder supplementation to Catla catla fingerlings

Behaviours Control Concentration (mg/kg)
250 500 1000 2000 4000
24h 48h 24h  48h 24h  48h 24h  48h 24h  48h
Fish active + + + + + + + + + + +
Loss of reflex - - - - - - - - - - -
Air gulping - - - - - - - - - - -

Erratic swimming
Mucus secretion
Loss of scale
Haemorrhage

(+ = Present- = Absent)

Table 2b. Behavioural responses exposure time 72 and 96 hrs of Nephelium lappaceum fruit
crude powder supplementation to Catla catla fingerlings

Behaviours Control Concentration (mg/kg)
250 500 1000 2000 4000
72h  96h 72h  96h 72h 96h 72h 96h 72h 96h
Fish active + + + + + + + + + + +
Loss of reflex - - - - - - - - - - -
Air gulping - - - - - - - - - - -

Erratic swimming
Mucus secretion
Loss of scale
Haemorrhage

(+ = Present- = Absent)

Mahmood et al. [17] studied “functional foods
and herbal medicine using rambutan fruit
(Nephelium lappaceum L.), which appears to be
a promising candidate primarily due to its
nutritional and bioactive compositions while also
being a sustainable candidate for developing
functional foods and pharmaceuticals”.
“‘Nephelium lappaceum, popularly known as
‘Rambutan’, is an evergreen tree, native to
Malaysia but is grown in other parts of the world.
This plant has been used as traditional medicine,
while the fruits have always remained a potential
source of minerals and other nutrients” [4].
Present results finding Nephelium lappaceum
fruit crude powder was non-toxic were observed
in supplementation to Catla catla fingerlings,
based on a maximum concentration of 4000
mg/kg, while it may promote health benefits. “N.
lappaceum has a long history of human use and
is considered safe with no information on toxicity.
Studies on acute toxicity and liver function effects
of crude extract from the fruit rind of rambutan in
rats revealed no toxicity at doses up to 5 g/kg”
[4]; our study similarly found a maximum dose of
4 g/kg with no toxicity. Another study of the acute
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and sub-chronic toxicity of the ethanol extract of
rambutan rind was assessed in rats. The extract
was administered orally at 50, 200, 1000, or
2000 mg/kg as a single dose for 14 days, and at
500 and 2000 mg/kg, sub-chronic toxicity studies
were performed for 28 days. The present study
agreement with Thinkratok et al. [18] who
reported “the acute and sub-chronic toxicity
studies of the hydroethanolic extract of
Rambutan rind revealed that LDs, was greater
than 5000 mg/kg, p.o. which revealed no
mortality or any sign of adverse effects in rats”.
Another study by Rajasekaran et al. [19] reported
“the acute toxicity of the methanol extract of
Rambutan seeds (Raw, Boiled and Roasted)
and concluded that all three extracts were safe
up to 3000 mg/kg dose”.

4. CONCLUSION

The results of exposure to Nephelium lappaceum
fruit flesh crude powder provided the lethal dose
(LDsp) for Catla catla fingerlings, which is
classified as practically non-toxic upto
4000mg/kg. This study provided evidence that
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Nephelium lappaceum fruit fleshwas non-toxic

and promote its

consumption by aquatic

organisms.
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