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Abstract

The short-term toxicological evaluation of defatt@drcinia mangostana seed residue in rat feed has been
investigated in order to determine its suitabibity an additive in feed supplement. Proximate aizabfsthe G.
mangostana seed residue (GMSR) showed that it had a highotedrate and low protein values: 71.02+0.79 %
and 8.09+0.21 % respectivelin vivo experiment with albino rats fed with feed that hisdwheat constituent
totally replaced by GMSR lasted for six weeks. Hilgino rats appeared to suffer no toxicologicakeffand
weekly monitoring of the rats showed good phys&gglearance. The rats in the test group displaydy smilar
body weight gain when compared with those fromatetrol group. There was no significant differeetween
the haematological and histopathological resultsiobd for both the experimental and control gropMSR
seemed to be a good replacement for wheat inedt fe
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1. Introduction

Garcinia mangostana (mangosteen) is native to Southeast Asia, Auairalirica and Polynesia and has been used
as herbal medicine to treat infections (Phongaiehél., 2006). In Indonesia, the indigenous communitiageh
been usingG. mangostana plant in different ways for the treatment of vasoinfectious diseases. However,
increasing consumption @. mangostana in recent years, overexploitation and over-cutifgriginal plants in
Indonesia has caused depletion of the natural ressu Mangosteen has become recently popular alsesnative
medicinal productG. mangostana is presumed to have combination of appealing stibgecharacteristics such as
taste, fragrance and visual qualities, nutrienhrr@ss, antioxidant strength (Moongkarmtlial., 2004) and a
potential impact for lowering the risk of humanedises (Pedraza-Chavestial., 2008). The pericarpave been
used as a traditional medicine for the treatmendliafrhoea, skin infections and chronic wounds dout§ East
Asia for many years and are nature’s most abunstauntces of chemical substances such as xanthoedsag@@-
Chaverriet al., 2008; Suksamraret al., 2006) isoflavones, tannins and flavonoids éral., 2007) extracted from
the rind which possess numerous bio-active prageertiThe safety of. mangostana pericarp extract has been
shown by an oral toxicity study in rats. Recent&s has shown the effect of diethylnitrosoamiDEN) on the
bio-chemical profile of the liver tissue of rat aaldo the protective effect of the pericarp extdd®. mangostana
against DEN induced hepatocellular carcinoma byngisiourier Transform Infra Red (FTIR) and auto
fluorescence spectroscopy (Mambjgl., 1999; Margarat and Jagadeesan, 2000; Rigas amdV¥#992; Vishnut
al., 2010).

Investigations on the effects of crude saponins aotdensed tannins in mangosteen peel on rumen
microorganisms and fermentation, microbial prointhesis and nutrients digestibility in some anéeas also
been carried out. Fungal endophytes from leavessamall branches ofs. mangostana have been isolated and
identified (Radji et al., 2011). In this study, the effect of total replacemef wheat with defatte. mangostana
seeds in rat feed is being looked into.

1.1 Materialsand methods

1.1.1 Plant material

Garcinia mangostana fruits used for this work were collected in thenttoof February, 2011 from the Botanical
Garden of the University of Ibadan, Oyo State, NayeThe seeds were removed from the fruits, washitil
water and left to air dry for two days at room temgiure.

11



Food Science and Quality Management www.iiste.org
ISSN 2224-6088 (Paper) ISSN 2225-0557 (Online) Ly
Vol .10, 2012 IIS'E

1.1.2 Sample preparation

The seed husks were decorticated manually to givéeérnels ofsarcinia mangostana which were ground using
a domestic grinder to give the grits. The crudeaais extracted with a soxhlet (40-%D) extractor using normal
hexane as solvent. The oil obtained, after disglioff the hexane, was stored in a labeled flasle defatted seed
flour was desolventized and kept at room tempeeattor 48 hours. They were then packed in transpariestic
bucket prior to further analysis.

1.1.3 Proximate analysis of defatted seeds and compounded feeds

The moisture content of the seed residue and thmpoonded feed was determined by drying a reprebenta g
sample in an oven with air circulation at 1%5 (Ajayi, 2009). Nitrogen content was estimatedthy kjedhal
method (El-Adawy and Taha, 2001). Crude protein gasulated by multiplying the evaluated N by 6.25ude
fat and ash of the seed residue and the compoufelis were analyzed according to AOAC (1990).
Carbohydrate was content was determined by the (i@@ein + ash + crude fat + crude fibre + moistoontent)]
(Ajayi et al., 2007).

1.1.4 Feed compounding

A basal diet was formulated to meet the entireientrrequirement for young albino rats averaging %0 The

diets were prepared according to the procedureridescby Souzat al. (2007) with slight modification. The
ingredients used for the control diet were 280@ @ maize, 1274.70 g of soy bean, 231.00 g ofieaic55.30 g

of salt, 994.00 g of groundnut cake, 495.60 g dfnpeernel cake, 495.60 g of wheat, 495.60 g of dman and

158.20 g of oyster shell while 495.60 g of GMSRaligtreplaced wheat in the experimental diet (TableThe

ingredients were weighed to be 7000.00 g for eadetrdspectively.

1.1.5 Animal, dietsand feeding

The weight of the 8 weeks old albino rats (n = tg@d in this work ranged from 114.29+ 9.76 t01151P188 g.
The rats were divided into 2 groups of A and B dontrol and experimental group respectively. During 6
weeks of the experiment, the rats were fed the caumged diets as shown in Table 1. All rats wereafitbitum.
They had unrestricted access to drinking water. fEegl intake and body gain were monitored daily kiyee
following the method described by Leontowatzl. (2007).

1.1.6 Haematological analysis

At the end of the feeding period of six weeks, thts were fasted over night. Haematological analysere
carried out in about 3 ml of rat blood collectedoifeDTA bottles through ocular puncture. The packed
volume (PCV), haemoglobin (Hb) concentration, réxbt cell (RBC), white blood cell (WBC), differeatiwBC
counts, mean corpuscular volume (MCV) and mean wsmydar haemoglobin concentration (MCHC) were
determined and calculated respectively using thiedstrd technique as described by Jain (1986).

1.1.7 Tissue pathology

Histological analyses of the heart, liver, kidnkngs intestine, spleen and brain samples weréedapout. Small
portions of these tissues already harvested amedsio formalin were fixed and put through seriégehydration
in graded concentration of xylene. They were embddd wax, sectioned at 5 p and transferred tonctgass
slides. The thin sections were stained with haerytitoand eosin (H and E) dyes for examination urttie light
microscope for histological changes following thethod outlined by Jain (1986). These tissues wbeemwed
for gross lesions.

1.1.8 Statistical analysis
Differences between groups were tested by two-wA}OXA and Duncan test. The p values of <0.05 were
considered significant.

1.2 Results and discussion
1.2.1 Proximate composition

The proximate composition db. mangostana seed residués shown in Table 2. The moisture content of
10.47+1.12 % is high when compared to groundnutyfixe and Acheru, 2002)Jreculia africana and
Artocar pus heterophyllus (Ajayi, 2008), but quite low when compared to r@entaclethra macrophylla (Kingsley,
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1995). The ash content is 1.80+0.02 % and it isediosimilar to that oOpuntia stricta seed{Moniaet al., 2005)
but lower than those obtained fartocarpus camans (Adeleke and Abiodun, 2010) and Afric&ucurbita pepo
(Younis et al., 2000). The total carbohydrate value of 77.51%0% suggest$s. mangostana seed residue as
useful supplement in compounding animal feed. Tioéejin content (8.10£0.22 %) is higher than 6.57eforted
for G. mangostana (Ajayi et al., 2007).

After compounding the feed, diet samples were agalyonce more to ascertain their chemical compositt
was observed that there was an increase in the gnadein, ash and crude fat contents in the dieinacompared
to the pre diet compounding proximate values. Alsaecrease was noticed in the moisture conterie viine
crude fibre content almost remained the same.dstigly, moisture, crude protein and crude fatteois were
not significantly different in both diets labeledogps A and B. It was only ash, crude fibre andchydrate
contents that differed in the two diets.

1.2.2 Feed intake and body weight changes

The feed intake and resultant body weight changiéesb and control rats are shown on Tables 3. 8hers a
gradual increase in the quantity of feed consumerhts in the two groups till the fourth week whbere was a
decrease assumed to be from cold weather thoughottmal pattern of feed intake continued afterwarBisom

Table 3, it could be seen clearly that the expembalediet was consumed more than the control diéthe rats in

both groups recorded steady increment in their lweeight throughout the experimental period andigoiicant

differences were noted within and across the groups

1.2.3 Physical appearance

The physical appearance of the rats was normaligfnmut the six weeks of the experiment (Table 4e €yes
and the mouth of the animals used in their respegroups appeared normal throughout the peridteoftudy.
Both the test group and control group hairs wenemab and there was no offensive odour perceivethéntwo
groups.

1.2.4 Organ weight

The weight of the seven organs collected for tigsathology did not differ significantly from eackher in both
groups (Table 5). An average kidney weight of 0@26 g was noted for control rats while 0.75+0.2Wap
noted for the test rats. Vishetial. (2010) had similar report for pericarp extracGofmangostana.

1.2.5 Haematological analysis

Presented on Table 6 are the haematological pagesnet both the test and control rats. There wgsifgtant
difference in the platelet count. All the other matological parameters did not differ significanftpm each
other in the two groups. Thus, indicating thatdiet compounded witfBarcinia mangostana seed residue had no
adverse effect on the blood of the rats under sagdiy compared favourably with the indices obtdifa the diet
compounded with wheat. The haematological valudsaindd from this study are similar to what was régab in
the toxicity study of3arcinia mangostana pericarp extract in rats (Vishraial., 2010).

1.2.7 Hitopathological analysis

There was moderate locally extensive neuronal deagéion and necrosis, multiple micro cavities analken
endothelial cells, circumscribed focus of neurothdieneration and possible gliosis in the brainheftest and
control rats but it was noticed that some in grBupad no visible lesion. Moderate proliferativeck@ning of the
interalveolar septae and presence of basophilieniads trapped within a fibrin meshwork within aobtl vessel
was observed in the lungs of rats in group A baséhin group B had mild thickening of the alvedtderstitum
with extensive accumulation of neutrophils, a fggmphocytes, plasma cells and formation of germaeadtres
within the bronchial-associated lymphoid tissue.d®@gpread foamy appearance of the cytoplasm, slight
dissociation and individualization of the hepatesytvere observed in all the livers but some liissues in group
A had no visible lesion. Slight thinning of the laéip cords was also observed in group A rats. Singly,
intraluminal parasite (likely to be a flatworm), Ichto severe loss of villi and hypercellular ap@ese of a few
villi were seen in group B but moderate villi stimgt with necrotic surface epithelial cells wereocatsbserved in
group A. Clearly, no visible lesions were obserirethe heart, spleen and kidney of rats fed witthlubets.

Conclusion

In the light of the result obtained from the tataplacement of wheat witBarcinia mangostana seed residue in
albino rat feed, it is probable th@arcinia mangostana seed residue could successfully be used to tatfilace
wheat in rat diet with other supplements. This wellluce the competition on wheat as most peoplieirdue to
one health condition or the other base their stiuld on wheat especially the diabetic patientsagetl people.
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Table 1. Composition of the diets

Ingredients Amount (%) | Group A (g) Group B (@)
Maize 40.00 2800.00 2800.00
Soy bean 18.21 1274.70 1274.70
Bone 3.30 231.00 231.00
Salt 0.79 55.30 55.30
Groundnut cake 14.20 994.00 994.00
Palm kernel cake 7.08 495.60 495.60
Corn bran 7.08 495.60 495.60
Wheat/GMSR* 7.08 495.60 495.60
Qyster shell 2.26 158.20 158.20

*Garcinia mangostana seed residue; A= Control; B= Experimental.

Table 2. Proximate composition Gf mangostana seed residue and the compounded diets

Parameters (%)* GMSR Compounded rat diets
Group A Group B
Moisture content 10.47+1.12 9.26+0.57 9.23+0.92
Ash content 1.80+0.02 9787 9.01+0.0%
Crude protein 8.10+0.22 a20.3F 21.89+0.00
Crude fat 2.13+0.04 7.208 7.07+0.04
Total carbohydrate 77.71+0.79 51.72+0.43 52.79+0.02

*Values are expressed as mean + SD; Means in the saw having the same letter are not significantly

different (P <0.05).

Table 3. Weekly feed consumption by rats thed body weight (g)

Week* Feed consumed Body weight
Group A Group B Group A Group B

0 114.29+9.76 115.71+19.88
1 715 730 120.71+9.32 116.43+14.92
2 750 765 124.17+3.76 125.00+14.72
3 770 865 129.17+12.42 129.29+15.39
4 700 840 143.33+9.83 139.29+16.69
5 790 900 146.67+5.16 146.43+16.00
6 835 950 148.33+7.53 151.43+14.64

*Values are expressed as mean + SD; A= ControlEBperimental.
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Table 4. The weekly physical appearances of théraband experimental rats

Week Eyes Mouth Hairs
Group | Group | Group | Group | Group | Group
A B A B A B
1 +++ +++ +++ +++ +++ +++
2 +++ +++ +++ +++ +++ +++
3 +++ +++ +++ +++ +++ +++
4 +++ +++ +++ +++ +++ +++
5 +++ +++ +++ +++ +++ +++
6 +++ +++ +++ +++ +++ +++

+++= normal.

Table 5. Weight of organs (g) of control and expemtal rats

Tissue* Group A Group B
Kidney 0.75+0.27 0.83+0.28
Liver 4.25+0.69 4.33+0.88
Lungs 1.00+0.00 1.00+0.06
Heart 0.50+0.00 0.50+0.00
Spleen 0.50+0.00 0.50+0.00
Intestine 1.33+0.76 1.67+0.26
Brain 1.42+0.20 1.50+0.00

*Values are expressed as meantSD; Means in the gasne
with the same superscripts are not significantffedent at

P< 0.05.

Table 6. Result of haematological analysis of aadrdnd experimental rats

Parameter Group A Group B
PCV (%) 42.17+2.64 41.33+2.75
RBC (10/ul) 6.99+0.43 6.88+0.40
Hb (mg/dI) 13.88+0.89 13.57+1.1%
MCV (fl) 60.32+1.4D 60.13+0.45
MCHC (%) 32.93+0.68 32.78+1.17
WBC (10l 5791.67+2218.43 5658.33+2079.76
Lymphocyte (%) 69.33+5.54 57.50+13.59
Neutrophis (%) 28.17+4.96 41.33+13.91
Eosmophis (%) 0.00+0900 0.17+0.41
Monocytes (%) 217234 1.00+0.88

Platelets (cells/cu.mm)

154666.67+26590.73

132285.71+16819.77

Values are expressed as mean+SD; Values in the sameaith different superscripts are
significantly different at P< 0.05.
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