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ABSTRACT

The anti-nutrient contents of the pulp, seeds and of rambutanNepheliumlappaceumwere evaluated. stady
was carried out on both fresh and dried samplesuRe of the investigation revealled that the amitritional
components such as saponin, alkaloid, hydrocyaciit, @henols, oxalate, tannins, phytates were detkeio all the
samples but at a varying tolerable concentratiohowever, other anti-nutrient constituents were ima
insignificant amount in all the parts of the fruitsithough there was a significant difference at (p05) in the anti-
nutrient compounds in the different parts of thdtf;, seeds and rind which are the parts alwaysatided on the
basis of acclaim toxicity, their consumption camtcibute immensely to recommended daily allowanod a
maintenance of good nutritional status and henaedgrealth for both man and animals.
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INTRODUCTION

Humanspossess great capacity to adapt phgsialty to different types of foods. In spitéthis, nutrition
science has demonstrated that there are certails fihat cannot be eliminated, such as fruits aeshfvegetables
[1]. As reported by [2].Fruits offer the most rapigethods of providing adequate supplies of vitapmnmimerals and
fibres to people living in the tropics. Most fruaisd vegetables have low energy density and asmaended for
weight management [3]. The optimal diet for eveeyaes recommended by the world health and food and
agriculture organization is a low-fat, and fibrietdrich in complex carbohydrate characterized bfremuent
consumption of fruits and vegetables at least 4f4ity as well as whole-grains, cereals and leguatdsast 30g
daily [4]. A variety of fruits and vegetables arewever consumed in Nigeria on a daily basis, amy form an
integral part of our diet but most times only theshy pulp of these fruits are consumed leavingsted and the
rind. Fruits contain a high percentage of wat@&raging 85%, fats and protein in very small varyamgounts, a fair
proportion of carbohydrate present as celluloschtin small quantity and sugar. Beside their &vergy value,
they are known for their high micronutrients cortcations including carotene or provitamin A, vitanik, ascorbic
acid, riboflavin, iron, iodine and other minera¢mlents [5]. The main contribution of fruits in rititm is vitamins
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and the main source from which humans and anineisaltheir vitamin is from fruits and vegetablBsuits such
as pawpaw, oil palm, carrots and pumpkins provédlgd quantities of carotene. [2]reported a valug0ff IU each
for avocado pear and passion fruit. Fruits and tadges provide vitamin and minerals in quantitieghrenough to
provide the body with its needs [6]. They have bleked to the management of anaemia because fitemin
C content. When consumed with meals, they enhawcestatus of the individual their high contentvimin C
improves absorption of iron [7]. Seeds and peelgrapes and pomegranates are also rich sourceatafah
antioxidant [8]. Research studies have recentlywshihat a diet rich in the vitamin antioxidants tafmin C and E)
and the carotenoids is associated with improvedtthead a lower risk of coronary heart disease eamtcer [1].
Food of vegetable origin rich in fibre, mineralgdaritamins, also bring substances to the dietatlthbugh,not well
understood nor classified as nutrients, displayemoanti-carcinogenic and curative effects onaaiety of diseases
and illnesses, these substances are known as peywaa@ls[1]. The fibre content of fruits and vedpita have been
reported to have beneficial effects on blood chieles and they aid in the prevention of large bodiskases [9]. It
has also been reported that populations that comliet rich in fruits and vegetables have signiftbalower rates
of many types of cancers [11]. Fruits have highmiin, mineral, fibre, phytochemcial and antioxidemtheir pulps,
seeds and rinds but they have not been given mmpbriance in the diets of many Nigerians especialéyseed
and rind which most times are discarded. Due torignce of the nutritive value and their curatideantages, lack
of proper storage facilities, poor distributioisimg cost of fruits, poor accessibility and affabdlity [12], most low
income groups have not given fruit consumption mimsportance in their daily dieNepheliumLappaceuris a
medium sized tropical tree. It is an evergreen gmsving to a height of 12-20m [13]. The leaves @ternate 10-
30cm long, pinnate with 3-11 leaflets, each leafet5cm wide and 30-10cm broad. The fruit is rowmdoval
drupe, 3-6cm long and 3-4cm broad. The leatheny skreddish (rarely orange or yellow and coverdith fleshy
pliable spines. The seed is glossy brown 2-3cm withhite basal scaNepheliumlappaceuns adapted to warm
tropical climates around 22-30and is sensitive to temperature belowc13]. It is grown within 12-1% of the
equator. The tree grows well on heights up to 5Q0600ft) above sea level and does best in soil ircbrganic
matter and thrive only on hilly terrain as they uigq good drainageNepheliumlappaceuntree bears twice
annually, once in late fall and early winter. Thagile nutritious fruits must be ripened on theetr&€hen they are
harvested over a four to seven week period. Thehffeuits are easily bruised and have a limitedfdifie. The best
guality Nepheliumlappaceuns generally that which is harvested still attath®the branch. It is less susceptible to
rot, damage and pests and remains fresh for a ramger time than the ones harvested from the branch
Nepheliumlappaceuroan be kept for three to five days in the refréger and covered with plastic wrap to reduce
moisture loss or leave them out in a humid envirentrNepheliumlappaceurfiuit is usually sold fresh, used in
making Jam and Jellies. Its single brown seeddgis im certain fats and oil (Oleic and arachidiiddawaluable to
industry and used in cooking and manufacturingoaips Its roots, back and leaves have various nredioses and
are used in production of dyes. A second specidegteliumlappaceurknown as “wild” Rambutan is smaller in
size than the usual red variety and is colouretbyelStudies have shown that fruits and vegetabdegain among
other vital nutrients, an appreciable quantity ibwin, fibre, antioxidants, phytochemicals andadlydconsumption
of at least 5 to 10 servings of a wide variety nfit6 and vegetable is an appropriate strategysignificantly
reducing the risk of chronic diseases and to magiemt requirement for optimum health [14]. Thdedts are
consumed, fresh, canned or processed and its cgtisummesults in the production of vast amount gfi@ultural
waste from their seeds and rind, disposal of th&gecultural wastes can have a serious environnh@mtpact
which is becoming harder to solve. Much effort wvtilerefore be needed to develop the nutritional iaddstrial
potential of by-products waste and these undelizedi agricultural products. Despite the numerousitional
benefits from fruits only a small portion of plamtaterial is utilized directly for human consumptifib], the
remainder part may be converted into nutrient ftree food or feed or into fertilizer. Although s=ral research
work have been done on the nutritional evaluatibsoone locally available fruits, not much have bédene on the
nutritional and anti-nutrient contents of many libcavailable fruits their pulp, seeds and rind ahis most times
discarded [16, 17, 18, 19, 20]. The knowledge efnhtritive and the anti-nutrient content of vadqarts of these
fruits will encourage their consumption in divensays and re-utilization of the vast amount of seadd peels
discarded as waste for human food, animal feedfemitizer. Much have been reported on the nutniéibvalue of
fruits and how it can be used to effectively preavautritional deficiency in man as well as treatritional diseases.
The nutritional value and anti-nutrient contentradny fruits, seeds and their rind has not bergimech attention,
such that most times these parts of fruit are dizheven with their hidden nutrient. The seedsramtiwhich are
often the waste part of the fruits have not geherakeived much attention with a view to beingdise recycled
rather than discarded. Interestingly the seed amtlaf some fruits have higher vitamins, fibresperials and other
essential nutrients activity than the pulp fractid8]. It is therefore necessary to evaluate thigitranal and anti-
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nutrients content of these fruits and their wastgemals so that the knowledge derived can be tseshcourage
adequate consumption of fruits and re- utilizatidbthe seeds and rind in possible value addedcatigns.

MATERIALSAND METHODS

SOURCESOF MATERIALS

5kgs ofNepheliumlappaceufRambutan) were bought from the local markets itaka, Obudu and Obubra Local
Government Area in Cross River State, Nigeria. 3&iples were bought when available in their fréatesand in
sufficient quantity for the analysis.

COLLECTION AND TREATMENT OF SAMPLES

Eight Nepheliumlappacewveighing 2.5kg each were used for the phytochensicedening. The fruit were bought
at different times for the anti-nutrient analystseTsamples for drying were washed and cut open avithife into
small pieces. The seeds were removed from the lpefipre separating the red pulp from the rind. Téeds were
washed, allowed to drain and placed on a foil. phk was chopped into shreds, allowed to drain @laded in
another tray lined with foil, the rind was chopgatb tiny cubes and placed in a separate trayWwiik foil. They
were transferred into the oven. The dried sampleewemoved and grounded separately in a steedlgedding
mill to pass through a 30-mesh sieve [22]. The dashpere stored in airtight containers and labefledordingly
from which required quantities were scoped out ghytochemical screening. The fresh samples werpapee
using the same methods of preparation as in theamnples but were used in their fresh state.

PHYTOCHEMICAL ESTIMATION

Qualitative and quantitative analysis were cardatlon each of the test samples using diverse rdsthia:

Tannins were estimated using the method of [23hl&® was done using the method of [24]. Hydroayacidwas
estimated using the method by [Zkaloid determination was done using the alkalpigcipitation gravimetric
method described by [23]. Flavonoids estimation wase using ethyl acetate precipitation gravieroatnethod
[23]. Phenols content was evaluated according ¢ofalin-cioccitean colorimetric method [26]. Howey®hytate
was estimated by spectrophotometer method as Heddoy [27]. Saponin determination was done usimthfand
emulsion test by [23].

ANALYSISOF DATA

The results of the proximate analysis and antiiantrscreening were analysed for statistical sigaifce by one
way ANOVA (F- ratio) [28] and student ‘t’ test wesegpplicable values at (p<0.05) were regarded asfiignt in
comparison with appropriate control. All data werpressed as means of + SEM.

RESULTS

The results of assessment of Anti-nutrient conteritdNepheliumlappaceu presented in (table 1) based on
mg/100g fresh and dried matter.

Statistical evaluation shows that Saponin contétesh Nepheliumlappaceumnd (0.52 + 0.01) was significantly
lower than the pulp (1.50 £ 0.00) at (P<0.05). Bhwas however no significant difference betweerritie and the
seed at (P<0.05). The dry rind (2.24 + 0.57) aretig2.10 £ 0.05) were significantly lower than thdp (3.18 +
0.21) but there was no significant difference bemthe seed and the rind at (P<0.05) as showreitatile. Beside,
alkaloid was not detected in both fresh and drpmiNepheliumlappaceuntreshNepheliumlappaceumnd (2.17
+ 0.07) was significantly higher in alkaloid tharetpulp (0.82 + 0.01) at (P<0.05). The alkaloidteah of the dry
rind (4.41 + 0.01) was also significantly highearttthe seed (1.95 + 0.02) at (P<0.05).

More so, HCN was not detected in both fresh andsdmple ofNepheliumlappaceurand pepo’L pulp, seed and
rind.Statistical assessment also reveal that tanairient of frestNepheliumlappaceumind (1.35 + 0.01) was
significantly higher than the seed (0.15 + 0.00y aulp (0.12 + 0.00) at (P<0.05). The seed was keweot

significantly different with the pulp. The dry pu(p.35 * 0.01) was significantly higher than thed¢0.28 + 0.01)
but lower than the rind (1.72 + 0.02) at (P<0.05peesented in the table.
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Phytate content of fredliepheliumlappaceuseed (0.40 + 0.00) was significantly higher thaapulp (0.15 £ 0.00)
and rind (0.77 + 0.00) at P<0.05. There was noifstgmt difference with the pulp and rind. Howevérat of the
dry pulp (0.71 + 0.00) was significantly higher htae rind (0.40 + 0.12) but lower than the seed{& 0.03).

Phenol content of fresNepheliumlappaceumnd (0.31 + 0.01) was significantly higher thére tseed (0.20 + 0.00)
and rind (0.11 + 0.00) at (P<0.05) but there wasigaificant difference with the seed and pulpRt@.05). The dry
seed (0.41 + 0.09) was significantly higher thae gulp (0.36 + 0.07) but lower than the rind (0568.06) at
(P<0.05). Furthermore, oxalate content of frépheliumlappaceurseed (0.26 + 0.01) was significantly higher
than the pulp (0.11 + 0.00) and rind (0.12 + 0.80}P<0.05). There was no significant differencthvie pulp and
rind at (P<0.05). The dry rind (0.10 + 0.00) wasvbwer significantly higher than the pulp (0.07 8@). but lower
than the seed (0.19 + 0.01) at (P<0.05) as showth@table.Flavonoid content of freBlepheliumlappaceumind
(88.84 + 0.02) was significantly higher than theds€16.00 + 0.10) and pulp (7.64 £ 0.01) at (P<).B&t the pulp
was lower than the seed. Drepheliumlappaceumnd (22.30 + 0.30) was significantly higher thiéwe pulp (3.27
+0.67) and seed (1.63 + 0.32) at (P<0.05), thd besvever was significantly (P<0.05) lower than piosp.

TABLE 1 Anti-nutrient contents (mg/100g) of fresh and dried rambutan (Nepheliumlappaceum).

Saponin  Alkaloid HCN Tannin  Phytate Phenol Oxalate Flavonoids

1.50 0.00 0.00 0.12 0.15 0.11 0.11 7.64
FRP  +0.00 +0.00 +0.00 *0.00 +0.01 +0.00 +0.00 +0.01

0.98 0.82 0.00 0.15 0.40 0.20 0.26 16.00
FRS +0.01 +0.01* +0.00 +0.00 +0.00* +0.00 +0.01* +0.10*

0.53 2.17 0.00 1.35 0.17 0.31 0.12 88.84
FRR +0.01* +0.07*°  +0.00 +0.01* +0.00 +0.01*  +0.00*  +0.02*°

3.18 0.00 0.00 0.35 0.71 0.36 0.07 3.27
DRP +0.21 +0.00 +0.00 #0.01 +0.00 +0.07 +0.00 +0.67

2.10 1.95 0.00 0.28 0.77 0.41 0.19 1.63
DRS +0.05* 0.02* +0.00 #0.01* #0.03* #0.09* +0.01* +0.32*

2.24 4.41 0.00 1.72 0.40 0.68 0.10 22.30
DRR +0.57 +0.01¥  +0.00 +0.02¥ +0.12*° +0.06*° +0.00° +0.30*
FRP = fresh rambutan pulp; DRP = dry rambutan pulp;
FRS = fresh rambutan seed; DRS = dry rambutan seed,;
FRR = fresh rambutan rind; DPR = dry rambutan rind.
Values are expressed as mean £ SEM, n = 3.
*p<0.05 vs pulp; a = p<0.05 vs seed.

DISCUSSION

The fresh and dried pulp, seeds and rin8lepheliumlappaceumwas analysed and interpreted.Eight phytochemical
components were found in the fresh and dried pagxdsand rind ofNepheliumlappaceunirhere were saponin,
alkaloids, tannins, phytates, oxalate, phenols H@N, flavonoids a known phytochemical with anticexid
properties. The highest content of all the antrtiahal factors detected was in the alkaloid aagain content of
fresh and dry pulp, seed and rind. The fresh rinMepheliumlappaceunpulp recorded a high value of flavonoid
more than the other parts of the fruit although vhkies were low compared to earlier work. The highues of
flavonoids in the rind and seed Mépheliumlappaceurns in agreement with the work of [28] who reporthdt the
peels ofNepheliumlappaceurpossesses antioxidant properties.High amount eh@lic compounds were found in
the seeds and peels. With regards to levels oldetire prominent among them were flavonoids, alkal@nd
saponins while oxalate, tannin, phytate, HCN anehplts were the least.Flavonoid was more in the fiiis result
agrees with the findings of [18] who reported thatural colouring in plant based food with anti@ad anti-
inflammatory and diuretic effect is due to flavoshais is observed in the rind M&pheliumAlkaloid was high in the
rind of the three fruit samples and the seeddegheliumlappaceumithin the range of 1.01mg - 4.41mg, Saponin
range was within 1.01 -4.22mg in the different past the fruit samples. Alkaloids are known to @adgpressed
growth in animals and saponins possesses bothib@heholesterol lowering anddeleterious propertidlthough
some can be highly toxic under experimental cood#j acute saponin poisoning is relatively rarén botanimal
and in man. The toxic levels of these anti-nutsedmwever have not been established as reportgPhy He also
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stressed that saponins have bitter taste and daiceeplant palatability, some of which are toxicctdd blooded
animals at a particular concentration. There isettoee need for further research to define the oblthese natural
products in their host organism which have beewrrilesd as poorly understood till date. Oxalate,tptey tannin,
HCN and phenols were the least in concentrationd9B1 however, FAO/ WHO recommended that HCN keirel
mammals is 10mg/kg dry weight (10ppm) which is ligthan what was obtained in this study. [30]regbithat
phytic acid intake of 4-9mg/100g is said to deceeiasn absorption by 4-5 folds in humans and tlilealelevel of
oxalate in man is 3-5g as reported by [24]. Regefdll] reported that a daily intake of 450mg ofb& acid have
been reported to interfere with various metabotimcpsses. The values obtained for phytate and texata lower
than the lethal dosage reported in other studigtewhe toxic effect of these anti-nutrients mayt nocur when
these fruits are consumed because their leveln@reenough to elicit toxicity.Tannins are known &ffect the
digestive tracts and their metabolites are tox#t}.[The precise toxic amount of tannin to causeekgion in human
is not known, but the values obtained for thesenplie substance is within the range of 0.03mg -2thg/100g.
From this study, it was observed that HCN and fteoid content were more in the fresh than in thesdmyple.

This result is similar to that of [33, 34, 35] wheported that numerous processing methods inclustinge drying,
roasting, heat treatment like frying, drying andilibg have been shown to reduce HCN content of ginot
containing foods such as legumes and a 45-50% tiediin HCN content in cassava at’80and 53%-60% at 7G
and toxic phytochemicalspresent in plants.[36]@ported that leaching in dry samples is due to treatments
which results in a change in the solubility or temical reactivity of polyphenols causing an appadecrease in
assayable polyphenols.There is a significant diffee in the phytochemical content in the pulp, sawdlrind of
each fruit. Flavonoid was significantly high in thied of Nepheliumlappaceurompared with the other parts of the
fruit. Alkaloid, Tannin, Phenol were significanthygh in the rind of the fruit compared with the p@and seed while
Phytate and Oxalate were significantly high in #eeds compared with the pulp and rind of the h#. anti-
nutrient compounds in the different parts of theét§;, the seeds and rind which are the parts alwisgmarded where
below FAO/ WHO recommended save levels. Thus tHp pod rind can contribute immensely to recommended
daily allowance and maintenance of good nutrititatus and hence good health for both man andadsim
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