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ABSTRACT

Accessibility to nutritious and palatable higprotein infant diets made from local staple
foods is essential for proper health and development of infants. Complementary foods of
different ratios were formutad from breadfruit Artocarpus altili§ pulp flour and breadnut
(Artocarpus caman)sseed flour and roasted groundn@tgchis hypogealwhich are locally
available in Osun State, Nigeria. Four different infant diets were formulated: 100% Breadfruit
(Basa diet), 80%:20% breadfruibreadnut (BFBN), 80%:20% breadfruigroundnut (BF

GN) and 80%:10%:10% breadfribteadnutgroundnut (BFBN-GN). The products were
evaluated for their proximate composition (moisture, protein, fat, ash, crude fibre and
carbohydate) and used in animal feeding trials. The data obtained were compared with that
of a commercial weaning food containing 16% protein, 9% fat, 5% ash and 61%
carbohydrate (which serves as control). The protein, fat, ash, crude fibre and carbohydrate
conternts of BRFBN-GN diet were 18.29%, 10.20%, 4.60%, 3.58% and 57.43% respectively.
There was significant difference (p>0.05) when this product is compared to the control diet.
BF-GN and BFBN diets also compared well with the control diet. The bioassay pteene
Protein Efficiency Ratio (PER) 3.96 and Net Protein Ratio (NPR) 4.65 feB8fcN when
compared with PER 4.20 and NPR 4.90 for commercial diet were favourable. The result for
this work had shown that breadfruit and breadnut offered good potertig farmulation of
complementary food. Both crops are available, nutritious and affordable and thus can be
suitable in improving infant food formulation.

Kewwords: Breadfruit, Breadnut, Groundnut, Complementary foods, Formulation.

INTRODUCTION

For the first few months of life, the human infancy, growth and maturation occurs
infant subsists on a diet of breast milk. rapidly and the demands of the body for
Breastfeeding is acknowledged to be thenutrients are comparaely higher than any
optimal way of both feeding anchring for  other period of life. It is well recognized
young infants (Baumslag and Michaels, that the period from birth to two years is the
1995). Human breast milk provides the ideal"critical window" for the promotion of
food for human infants (WHO/UNICEF, optimal growth, health and development. In
1998). It is also the cheapest means othe first year of life, infants undergo periods
feeding a child during the first six months of of rapid growh when good nutrition is
life. Breastfeeding is a caring practice crucial (Davis, 2001). In fact, nutrition in
(Dewey and Brown, 2003) and it is also athe early years of life is a major determinant
unique form of infant care that has beenof healthy growth and development
shown to be very important for infant throughout childhood and of good health in
development (UNICEF, 2000).During  adulthood (WHO, 2000).
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Childhood malnutrition is very commoin  characterized by low protein, low eggr
developing countries (FAO, 2004). This is density and high bulk (Ajibolat al.,2016).
because infants at this stage of developmer
require a higher energy and protein in their
diet so as to meet increasing demand foi
metabolism. Infant nutrition in the first two
years of life has longerm corsequences on
the health and productivity of that
individual. In developing countries, infants
generally show satisfactory growth during
the first six months of life when they are

almost exclusively breastfe(Pelto et al. - :
: : ! Brown, 2003). In developing countries,
2003) Even with optimum breastfeeding some higkpro)tein infant for?dsghave been

chi!fdr_en twere Stuntﬁ[q If they ?0 not reci‘_?ive developed by suplementing cereals with
sutticien quantities ot quailty legumes like soybeans, cowpeas and melons
complementary foods after six months of (Akpapunan and Sefa Dedeh, 1995)

age ('t:MOI_.I’ h20%5). q @]n esti(rjnatecclj Sf'x Fashakin and Ogunsola (1982) formulated
percent or six hundred thousand under Vet ogi* (a mixture of corn gruel and

deaths can be prevented lmsaring optimal peanut). Adepeju and Abiodun (2011)

complementary feeding (Davis, 2001). formulated cowpeanelonogi (a mixtureof
Among many approaches needed tocorn gruel with defatted melon seed and
improve child survival and growth in germinated cowpea) other useful
developing countries is the provision of safe combinations have been adopted by the food
and nutritious infant foods (Peltet al.,,  processing industries. However, the demand
2003) Infants at the early stage require for carbohydrate sources (maize, sorghum
erergy and proteins in their diet so as toor millet) is ever increasing owing to their
meet increasing demand for metabolism.increasd utilization. Furthermore, the
The nutritional status of children less than 5population is increasing and the requirement
years of age is of particular concern, sincefor cereals and cereal based foods is equally
the early years of life represent the periodon the rise. In view of the high prices of
for optimal growth and development commercial and traditional complementary
(Prechulek et al, 1999; Happines®t al, foods therefore, the search for locally
2011). Their nutritional welbeing reflects availabe, cheap and highly nutritious
household, community and national carbohydrate sources for complementary
investments in family health thereby food formulation becomes imperative.

contributing both directly and indirectly 0 Breadfruit @rtocarpus altili§ and breadnut
ove(all country — development and in (Artocarpus cummanjsare tropical fruits.
particular, develoment .Of. human resource They are native to Malaysia and countries of
(Central Bureau of Statistics, 1999). the south pafic and Caribbean
Traditional infant porridges in Nigeria are (Omobuwajo, 2007). They are now
usually made from local staples like cultivated in west African countries. They
Sorghum, maize, millet and oat resulting in belong to the Mulberry family Moraceae.
gruels which have low nutritional value in The tree produces fruit twice a year, from
terms of micronutrients anmacronutrients March to June and July to September with
(Dewey and Brown, 2003 The traditional some fruiting throughout the vyear
infant foods have been implicated in the (Omdouwajo, 2007). Their nutritive values
etiology of proteirenergymalnutrition  especially carbohydrate, protein, fat and
(PEM) in children during weaning.his mineral contents is comparable with or even
may be due to the low nutritive value superior to some cereal food grains

Although a number of commercial infant
foods exist, most families in the low and
middle income earning groups cannot afford
them. It is therefore expedient to formulate
infant foods with adequate proteinathwill

promote growth in children from cheap raw
material using appropriate methods of
processing that are adaptable to the
community or home level (Dewey and
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(Adebowale et al., 2008). Breadfruit and in Nigeria, a lot of complementary foods
breadnut are considered by many locals a:have been formulated from locally available
gifts from God. This is because people food materigs(lkujenlola and Fashakin,
believe that the trees can be planted and lei2005; ljarotimi, 2006; Abioset al, 2015).
alone without proper care or managemeniMost of these complementary foods are still
and will grow well and produce many edible not accessible to many nursing mothers as a
fruits (Tuivavalagi and Samuelu, 2007). In result of the high cost of the food materials.
west Africa, most especially Nigeria, The present study was therefore aimed at
breadfruit and radnut consumption was produdéng complementary foods from
stigmatized due to their association with breadfruit flour, breadnut flour (both are
slavery, food shortages and poverty neglected food crops) and groundnut flours
(Robertsi Nkrumah and Badrie, 2005). In mixes and evaluates the nutritional quality
Nigeria, breadfruit is regarded as the poorof the formulated diets.

mandés substitute for yam because it i's used
in several traditional fod preparations as a

replacement of yam, but costs less than-one MATERIALS AND METHODS

third the cost of procuring yam at the ma,rketProcurement and processing of the
(Adebowale et al., 2008). Breadfruit is  omplementary Diets: Breadfruit, breadnut
ext.renjely cheap as two mature fru_lts eachyng groundnut were purchased at thelfte
weighing about 1.5kg can be obtained for central Market while the commercial baby
the #100:00k and caprovides a meal for 504 was purchased from a supermarket in
four adults. They can be boiled, fried, e _jfe. The vitamin and mineral were
roasted or made into pottage.  Most ghtained from Pfizer Nig. Plc but mixed by
important food use of breadfruit is by the researcher. Thir albino rats (Wister
boiling and pounding into a paste akin 10 grain) of both sexes and weight between
pounded yam and eaten with soup. This iS)g 384 were obtained from the Faculty of
of special livelihood significance inlle- Health Sciences, Obafemi Awolowo

Ife,Osun  State, Nigeria during April  ypniversity, llelfe. All chemicals used were
June/July, when the preferred yams andy¢ analytical grade.

cocoyams are out of season and unavailable ) )

hypogead) also known as peanut, a memberharvested mature green and wholesome
of the family legume. It is native to regions fruits were obtained from He, Osun
like South America, Mexico, and Central State, Nigeria. The fruits were washed in

America. However it is successfully grown cléan water from the mains to remove
in other part of the world as well. adheringlatex and dirt. Then the fruits were

Groundnut is known for its nutritional and Peeled manually using a sharp stainless
health benefitsEive main nutrients required Knife and sliced. The core was separated and
by the body to maintain and repair the then .pregelatlnlzed. The pulp was dried in
tissues namglenergy, protein, phosphorus, ot air oven at a temperature of &Dfor 6
thiamin, and niacin, are found in good | 8 hours. _The dried pulp was milled using
quantity in groundnut (Raet al., 1993; _hammer mill. The ground pulp were packe(_:l
Freemaret al., 1999). Groundnut is rich in N polyethylene bags, sealed and stored i

vitamins and contains at least 13 differentthe refrigerator for further use. The flow
types of vitamin that include vitamin A, B, chart for the production of breadfruit flour is

C and E, grondnut is rich in 26 essential Shown in Figure 1.

minerals including calcium, Iron, Zinc, Preparation of breadnut: Breadnuts seeds
boron. were sorted, washed and dried in a solar

In the effort to curb problem of protein dryer at 55°C for 4 days, dghulled and
energyi malnutrition (PEM) among infants roasted in a gas oveat 120°C for 20

3
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minutes then milled using hammer mill and which it was steamed and dried. It was then

the resulting flour sieved. The flow chart is roasted at 130C for 25 minutes in a gas

shown in Figure 2. oven, then dehulled and milled to obtain
groundnut flour. The flow chart for the

preparation of groundnut flour is illustrated
Preparation of Groundnut  Flour: in Figure 3.

Groundnut was cleaned and graded after

Unripe Breadfruit

!

Washing
'
Peeling
Slicing
Drying (60 C,6-8 hrs)
l
Milling
Sieving
Breadfriu flour

Fig. 1: Flow Chart for the Preparation of Breadfruit Flour

Source: Mayaket al., (2003)
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Breadnut seeds
Sorting
l
Cleaning / Washing

Drying (55°C, 4d)

Dehulling
Roasting (120°C, 20 Min)
Milling

Sieving

Breadnut Flour

Fig.2: Production of Breadnut seed Flour

Source:NelsonQuartey and Amagloh, (2007)

Groundnut
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Cleaning and sorting
Steaming
Drying

Roasting  (130°C, 25Min.)

De£u|ling
l

Milling
4

Sieving
Groundnut seed flour

Fig. 3: Preparation of Groundnut Flour.

Source:Regena, (2010)

Formulation of the Experimental diets Breadfruit -breadnut diet: This diet was
obtained by mixing 800gm of the basal diet
with 200gm breadnut flour in a kenwood

Basal Diet: The breadfruit flour was mixed mixer for 10 minutes, packed in a plastic

in a kenwood mixer for 10 minutes with container, labeled breadfristeadnut diet,

sugar, vegetable oil, cod liver oil, mineral and stored in the refrigerator.

and vitamin mix to obtain basal diet. Similar

g:ﬁg?ﬁ?é?g (.P:ﬁzof)_ was followed for the obtained by mixing 800gm of the basal diet
with 200gm groundnut flour in a kenwood

The Experimental and control digs: The  mixer for 10 minutes tagged breadfruit

basal diet was mixed with individual protein groundnut diet. It is then packed in a plastic

source as recommended to achieve artontainer and stored in the refrigerator.
Isonitrogenous diet at 10% protein level.

The protein content of the experimental
diets was reduced to the same level and the
were named the isocaloric diets.

Breadfruit -groundnut Diet: This diet was

Breadfruit -breadnut-groundnut Diet:
he diet was formulated by mixing 800gm
f basal diet with 100g breadnut flour and
I00g groundnut seed flour in the Kenwood
mixer, packed, labeled as Dbreadfruit
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breadnuigroundnut diet and stored in the which is a cereal with vegetable based

refrigerator. protein, was used in this work as a control
for the formulated diets. The nutrient
composition of the commercial baby food is
shown in Table 2.

Commercial Diet: Commercial baby food,

Table 1: Composition ofthe Experimental Diets

Ingredients Basal diet (A) Breadfruit Breadfruit Breadfruit
breadnut diet groundnut diet  breadnut

groundnut diet

Breadfruit (g) 809 609 609 609
Breadnut (g) - 200 - 100
Groundnut (g) - - 200 100
Vitamin premix (mg) 10 10 10 10
Mineral premix (g) 16 16 16 16
Vegetable oil (g) 100 100 100 100
Cod liver oil (g) 5 5 5 5
Sugar (g) 60 60 60 60

Table 2 Proximate analysis ofthe commercial baby food(Per 100g).

Protein 16.0
Ash 2.0
Crude fibre 5.0
Fat 9.0
Moisture 4.0
Carbohydrate 64.0

SourceNestle Nigeria Plc, 2014

Experimental Animals: In this study, from Faculty of Health Sciences, Obafemi
thirty weanlingalbinorats(Wistar strainof ~ Awolowo University, lle Ife. They were
bothsexes weighing 298 g were obtained weighed andrandomly distributed in the

v
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metabolic cages and fed normal (pellet) dietwhich mug$ not be less than 15.98
for a period of 7 days forproper Breadfruitbreadnut diet had a value of
acclimatization to the environment before 14.7%6 which is very close to the required
the commencement of the experiments.standard value; the value observed for basal
After the acclimatization period, the animals diet is as expected since the diet was not
were then reweighed and grouped into sixfortified with a protein source. With the
groups of five rats each per group such thatsimple technology involved in the
the differences in their mean weight®re  formulation of Breadfrudoreadnut
+2gm. A group of five animals served as groundnut diet, it is more likely to prevent
control for the experimental groups, were against protein energy malnutrition in
sacrificed and tissues from liver, kidney and infants compared to the basal diet. Both
plantaris muscle of the hindeg were groundnut and breadnseed increased the
removed, weighed and frozen until nitrogen protein content of teadfruit by three and
was determined from which protein was two times respectively since breadfruit
calculated. The remaining animals were avergely contains 6.02100g (Adepeju and
placed onthe experimental diets and water Abiodun, 201). The hgh fat content
ad libitum over a period of twenty eight obtained in breadfruijroundnut dietmay
days. During this period dietary intake per be due to the fact that groundragedis an
day and weight of the animals were oil seed. Fat contribute® energy density,
recorded. one of the primary requirements in the
formulation or improvement of infant food
(Brown, 1991). All the formulation
Analysis of the formulated diets and containing groundnut had higher fat cemt
experimental animals indicating that at least #8 of legumes
should be incorporated in infant food
_ formulation to improve fat content and
At the end of the experiment, each rat wasenergy density. The fat content in thist
anaesthetized and sacrificed. Tissues fromMyeets the normal required standards
the heart, kidney anplantaris muscle were  recommended for infant diet (FAO/WHO,
removed and weighed. The values werejgg) The value otained for the basal diet
subsequently expressed in g/kg of body(3 2g%) is far béow the recommended
weights. These were freeze dried and useqg| e of 186 andcannot therefore meet the

for nitrogen determination through which npytritional requirements of a growing baby.
net protein ratio (NPR) and protein

efficiency ratio (NPR) were calculated. The crude fibre antent of the breadfruit
breadnuigroundnut  breadfruitbreadnut

Proximate Analysis Proximate analyses gnqg breadiit-groundnut are 3.58%, 3.05%
(Protein, fat, ash, (;rude fibre, moisturg andand 3.3% respectively. All the products
carbohydrate by difference)f commercial g fibre contents within the proposed range
(control) andthe experimental diet were of |ess than 5% for infant Qodex
carried out using AOAC (209%nethods. Alimentarius 2000). These values are low
as compared with that of the control diet. A
very low level of fibre content in weaning
RESULTS AND DISCUSSION food has ben recommended (Ajola et al.,
The proximate compositions fo the 2016. The low fibre content will encourage
ingredients andietary samples in grams per high digestibility and absonoin of the diets
100g of diet (Mean + SEM) weghown on by the infants. For moisture, ash and
Table 3. h terms of protein, all the diets carbohydrate contents, the moisture content
compared wll with the control diet. Their of all the diets were higher than that of the
protein contents meehé normal required control diet. Howeverhese values still fall
standardgor infant diet (FAO/WHO0,1992)  within the expected range for weaning diet

8

Animal Tissues Evaluation



which must not exceed 18. The high

the

groundnutflours in the diet preparation as breadfruitgroundnut,

JABU Journal of Science and Technology (2016, Vol 2:4)

5%.The carbohydrate contemtf the diets
value of moisture contentibserved in the was obtained by difference. It indicated the
formulated dietamay be due to the type of caloric or energy values of thigets and was
drying technique used for the production of found to be57.43g, 57.79 9,63.60¢g, and

const it wie roreaddut abd &R0D fg for Breadfruibreadnuigroundnut,
breadfruibreadnut

well as packaging and storage conditions.and Commercialdiet respectively.Infant
diet is expected to be appreciably high in
content is an indication of product shelf life, carbohydrate content. The basal diet had a
a very important measure of product quality: carbohydrateontent of (88.82%) indicating

The cabinet drier was used. Moisture

the lower the moisire content, the longer its

low values for

protein and

fat.

the expected shelf life. Roasting breadnutBreadfruitgroundnut diet had the highest
and groundnut reduced the moisture contenwvalue of energy. This is as expected since
considerably indicating the suitability of the groundnut is an oil seed although the values
roasted seeds for developing products with avere still within the required standard for

longer shelf lifeThe ash content of the déet

infant diet. Al the diets were suitable for

werelower than that of the control diet but infant food formulation with respect to their
falls within the recommended value for energy values.
weaning food which must not exceed

Table 3 The proximate composition of flours and the experimental diets

Dietary Protein Fat Crude fibre Moisture  Ash Carbohydrate Energy (Kcal)
sample (g/100g)  (g/100g) (g/100g) (g/100g) (9/100g) (g/100gq)

BF 6.69+0.50 2.60+0.10 0.80+0.40 7.82+0.20 3.00+0.50 79.09+0.40 366.36+0.30
BN 12.104+0.2C 7.30+0.30 1.70+0.10 6.26+0.11 4.40+0.30 68.24+0.11 387.06+0.10
GN 23.58+0.1C 40.20+0.3C 1.80+0.20 5.68+0.50 8.90+0.4 19.84+0.20 535.48+0.20
BASAL 6.02+0.30 3.28+0.11 2.20+0.50 6.59+0.55 1.93+0.20 88.82+0.60 379.12+ 0.50
BFBN 14.7940.4C 8.20+0.20 3.05+0.10 5.23+0.50 4.20+0.20 63.60+0.30 387.36+0.20
BFGN 17.531+0.4C 12.60+0.6C 3.31+0.60 5.14+0.80 3.24+0.50 57.791+0.20 414.68+0.10
BFBNGN 18.29+0.5C 10.20+0.5C 3.58+0.80 5.20+0.50 4.60+0.40 57.43+0.60 394.68+0.50
Comm 16.004+0.4C 9.00+ 0.2C 5.00+0.20 4.00+0.30 5.00+0.50 61.00+0.10 389.00+ 0.30

BF- Breadfruit flour, BN- Breadnut flour, GN Groundnut flour, BASAL Basal diet,
breadnut diet, BRGN -Breadfruitgroundnut diet, BBBN-GN -Breadfruitbreadnutgroundnut diet, Comm

Commercial baby food

Animal Feeding Experiment

The animals fed with the basal dietre

were observa in their dispositionand in

dramatic from average weight 88.28m at

BMBN- Breadfruit

support growth well in rats, perhaps due to
its low protein value (Adepejet al.,2016).
found to become leaner and weaker eaclOn the other hand, the animals fed with
passing day of the experiment. Changesother diets increased in weight especially in
the Commercial diegroup followed by the
their consumption rate. Loss of weight was breadfruitbreadnuigroundnut, then by the

breadfruitgroundnut

and

lastly by

day one ¢ 28.06 gm on the twenty eighth breadfruitbreadnut a shown inFigure 4

days. This implies the basal didbes not

There was areat vitality exhibited by all
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the animals on the experimental dietsfollowed the cotrol (Commercial) group
(except basal gup) and the commercial closelyin all respects in # latter days of

diet throuchout the experiment. The the experiment.
breadfruitbreadnutgroundnut group

140 -

120 -

100 -
5 80 ——BASAL
= ——BF-BN
E 60 BF-GN
§ 40 —>=BF-BN-GN
@ —5%=COMMERCIAL
20 -
0 T T T T T 1
0 5 10 15 20 25 30

Time (days)

Fig. 4: Changesin meanweight of the experimental animals

The tissues of animal.fed withasal diets The efficacy of the mixture of vegetable
were found to be very small and indeed protein over the usefdndividual protein
much smaller than those of animals fromwas confirned by the weight of various
other experimental group¥here was large tissues as given in Tabl

fat deposition in and around the adipose

tissues of the animals fed Commercial diet

Table 4. Weight of various tissuestbé experimental animals.

Dietary sample Liver Kidney Muscle

BF-BN 2.92+0.02 0.64+0.02 0.90+0.02
BF-GN 3.48:0.01 0.66:0.01 0.950.01
BF-BN-GN 4.870.03 0.84+0.05 1.63t0.02
Commercial 5.23t0.02 0.86t0.01 1.7G:0.02
Basal 1.52+0.30 0.24+0.10 0.38+0.10
Control (zereday 1.74£0.02 0.26t0.02 0.4740.02

animal.)

* The zero day animals (control) are the animal sacrificed on the first day of the experiment.
The tissues collected from these animals served as the initial level for the other @nana
tissues at the end of the experiment-HE¥ -Breadfruitbreadnut, BBN- Breadfruit
groundnut, BFBN-GN-Breadfruitbreadnutgroundnut)

The livers of animals fed the breadfruit weights when compared with that of the
breadnuigroundnut diet hadthe highest Dbreadfruitbreadnut diet and breadfruit

10
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groundnut diet groups. There was no breadfruitbreadnutdiet group was ahost
significant difference (P>0.01h weight of same as that of breadfrigtoundnutgroup
tissues of breadfruibreadnuigroundnut  but higherthan that of basal digroup.

group animal and Commercial diet group

This can be because both adeut and The calculated Protein Efficiency Ratio

dnut din the diet f lati (PER) values dalculated with the formula,
groundnut used in the die ormualonwereweight gain per amount of protein

high in protein and may complement each - :
. : ) . consumell and the Net Protein Retention
other in the diet. The weight of kidney of (NPR)are indicated on Table 5

Table 5 Protein efficiency ratio (PER)and Net protein ratio (NPR) of dietary sample
(Mean £ SEM)

DIETARY SAMPLE PER NPR

BFBN 3.20:0.10 3.31+0.02
BF-GN 3.42+0.01 3.90t0.05
BF-BN-GN 3.96t0.02 4.65+0.02
Commercial 4.36+0.01 4.90:0.03

BF-BN i Breadfruitbreadnut diet, BISN 1 Breadfruitgroundnut diet, BBBN-GN i Breadfruitbreadnut

groundnutiet

The man PER values are 4.38.96 3.42 asertained that breadfruit and breadnut are
and 3.20 for Commercial, Breadfruit good ingredients in complementary food
breadnuigroundnut, Breadfruigroundnut  formulation since He nutritional quality of
and Breadfrudbreadnutrespectively. The food indicates their suitability for feeding
most favourable values were apparenthi@  young children (Livingstone et al., 1993).
control and those fed breadfriteadnut  The NPR values followed the same pattern
groundnut dietvhereas PER and NPR were with commercial taking the lead, followed
inferior in groups reeiving individual by the mixed diet and then Breadfruit
protein sources. The Breadfrdiireadnut  groundnut and finally by Breadfruit
groundnut dietcompared fairlywell with breadnut groups. The NPR values followed
Commercial which further confirmed its the same pattern with commercial diet
efficacy. The values of PER obtained in taking the lead, followed by the mixed diet
these diets exceeded the recommended and then Breadfittgroundnut and finally
values which is 2.Xljarotimi, 2016. This by Breadfruitbreadnut diet group.

shows thatll the dietswere far abovehe

recommended requirementThis further

11
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Dietary sample Liver Kidney Muscle

BFBN 81.40:0.20 53.85:0.80 46.62-0.20
BFGN 86.50:0.30 56.80:0.20 48.78:0.50
BF-BN-GN 97.3@0.50 68.42:0.20 67.32:0.20
Basal 61.30:0.40 33.52:0.50 32.84:0.40
Commercial 130.720.10 74.7@:0.20 78.06:0.10
Control(zero day 62.40:0.50 32.430.20 35.66:0.30

animal)
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Synthesis, Characterization and Antimicrobial Activity of Silver
Nanoparticles from Aqueous extract of Elephant grass

(Pennisetum purpureum
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ABSTRACT

This paper assessed the use of aqueous extract of Elephant Ryr&asrdureum)in the
synthesis of silver nanoparticles (AgNPs). The synthesis of AgNPs was confirmed by the
measurement of the Surface Plasmon Resonance (SPR) at 480 nm uswigibléV
spectrophotometry. Fourier Transform Infrared (FTIR) spectroscopic analysis of the
nanoparticles indicatethe presence of biomolecules as capping agents for the synthesized
AgNPs which increased the stability of the nanoparticles thus synthebizaddition, the
antibacterial activity of the synthesized nanoparticles was tested tasti@ inhibitory
activity against two gramositive bacteriaRacillus subtilisand Staphylococcus aureu$he
results showed that the AgNPs have appreciable inhibition and antimicrobial effects on the
two test organisms.

Keywords: Silver nanoparticlesantibacterial activity; green synthesis, elephant gr8ss;
aureus; B. Subitilis
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INTRODUCTION

Nanotechnology, a field of research which widely reported to possess antimicrobial
centres on synthesis of particle with sensitivity againstlisease causing organisms
structures ranging from-100 nm has grown such as bacteri@Moroneset al, 20095.

in the last decade to include the synthesis of
metal nanoparticles (MNPs) with various
chemical compositions, sizes and
morphologies (Iravani et al, 2014. MNPs
have found wide apigations in differs
spheres of life including bimolecular
detection, catalysis and plasmonic and
antimicrobials (Elechiguerraet al, 2005
Khlebtsov & Dykman, 2010Saxenaet al,
2012  Veerasamy et al, 201).
Nanoparticles of various metals including
that of silver, gold, copper, zinc, titanium,
cadmium and iron have been synthesize
(Oberdorster et al, 2005 Schabes
Retchkimanet al, 2006 Vankar & Shukla,
2012. Among these metals, silver has been
widely used in the synthesis of MNPs
AgNPs possessing less than 100 partlcle and stabilize the AgNPs in soluti¢Rranke
size and high area to volume ratio have etal, 2010

been reported to possess increased reactivity '
relative to the bulk silver material Pennisetum  purpureum(Elephant
(Oberdérsteret al, 2005. AgNPs been grass), a common weed found in Nigeria is

AgNPs have been traditionally
synthesized via physical or chemical
routgOliveira et al, 2009; this routes
involved the use of toxic and/ or expensive
chemicals and specialisedjuipment. These
limitations and increasing awareness
towards green chemistry and other
biological processes have led to the
development of cheap and ecofriendly
approach to synthesis of AgNPs involving
use of either microorganisms such as
acteria, fung yeast or plant extracts
Hussainet al, 2011 Udayasooriaret al,
201]). However, the use of plant extracts in
the synthesis of AgNPs is on the rise due to
a wide range of metabolites/phytochemicals
" present in plants which hasten the synthesis
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known to be rich in metabolites du as by centrifuging the dark brown solution
tannins, alkaloids, flavonoids, saponins, obtained several times at 2500 rpm for 20
cyanogenic glycosides and oxalates, whichminutes and the residues obtained were re
are known to havantimicrobial properties  dispersed in water.

(Okaraonye & lkewuchi, 2009. Use of
plant extracts in the synthesis and
antimicrobial activities of AgNPs have been The absorption spectrum of the coloured
extensively studied(Azizi et al, 2013 reaction solution wasecorded on a UV
however, studies on synthesis AgNPs  Visible spectrophotometer by diluting small

from Pennisetum purpureunextract and aliquots with distilled water in the range
antimicrobial activities of such AgNPs are 200- 1200 nm. FTIR measurements were

limited. Therefore, this study focussed on recorded on dhermo Scientific Nicolet IF5
the synthesis of AgNPs frorPennisetum spectrophotometer (resolution 10004000
purpureum  plant extract and the cm'). The analysis was cardeout by

antimicrobial activity of the Nanoparticles pipetting a small aliquot of the sample into a
againstacteria. potassium bromate plate and allowed to dry.

MATERIALS AND METHODS

Collection of Elephant grass and Screening of antibacterial activity of the
preparation of extract synthesized nanoparticles

Fresh Elephant grass Pénnisetum Antibacterial activities of the synthesized
purpureum was collected from Joseph Ayo Ssilver nanoparticles were assessed against
Babalola University campus, lkefirakeiji, two Gram positive bacteri®acillus subtilis
Osun State. The Elephant grass samples wadnd Staphylococcus aureubacteria using
washedseveral times with distilled water to agar well diffusion method with Muller
remove dust particles and subsequently drieddinton Agar. Chloramphenicol (50 pl) was
at room temperature. The elephant grassgised as control. The experimental setup was
extract used in this study was obtained byreplicated thrice. The plates were then
adding 10 g of the dried elephant grass intoincubated at 37°C for 24 hours and then
an Erlenmeyer flask containing 150 ml of examined for zones of inhibition.

distilled water and b_oileq for 10 minutes at RESULTS AND DISCUSSION

60°C before decanting it. The extract was o

allowed to cool and filtered using Whatman The UViVisible spectrum of the
No.1 filter paper and was then stored in thesilver nanopartlc_les synthesized frc_Jm leave
refrigerator at 2C and used for further €xtract of Pennisetum Purpureums as

Characterization of silver nanoparticles

experiments. shown in Figure 1. When the extract was
) . ) added to the boiling AgN£3olution, the
Synthesis of silver nanopartioés initial yellow colour of thesolution turned

Silver nanoparticle was prepared by thedark brown colour,indicating formation of
adding 5 ml of 1 mM silver nitrate solution silver nanopatrticles. The colour change was
to 5ml of the elephant grass leaf extract anddue to the reduction of silver ions. Metallic
incubated at 6 in a thermostatted water nanoparticles scatter and absorb light at
temperature. The bio reduction of silver ion certain wavelengths due to the resonant
in solution was monitored at difient time  collective excitations of charge density at
intervals by sampling aliquots of the the interface étween a conductor and an
reaction mixture for measurements of UV insulator known as surface plasmon
Visible spectra of the solution. Reduction of resonance.

the silver ions was observed by the changeta| nanoparticles have electrons which
in colour of the reaction mixture to dark give surface Plasmon resonance absorption
brown. The silver nanoparticle wasrfiied  pang due to the combined vibration of free
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electrons on its surface in resonanwith  reaction. This characteristtolour change is
light wave. In this study, the absorption banddue to the excitation of the surface plasmon
of silver nanoparticles was observed at 430resonance of the silver nanoparticles silver
nm (Fig. 1). The colour of the mixture of nanoparticles(Mallikarjuna et al, 201J)
extract and silver ions changed from yellow which gives rise to the observed colour
to dark brown (Figure 2) on completion of change from yellow to brown in this study.

1.60E+00
1.40E+00
1.20E+00
1.00E+00
8.00E-01

absorbance

6.00E-01
4.00E-01
2.00E-01

0.00E+00

0 200 400 600 800 1000 1200
wavelength (nm)

Figure 1. UV-Vis absorption spectrum of silver nanoparticles (SNP) synthesized from
Pennisetum purpureuleaf extract

Absorbance

4000  3s0 300 =2s0 2000  1s00 1000

Wavenumbers (cm-1)

Figure 2. FTIR spectra o§ilver nanoparticles synthesized frddennisetum purpureuextract.
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FTIR measurements were carried outreduction of silver ions to nanosilver and
to identify the biomolecules responsible for were further incorporated onto the silver
capping and stabilization of nanopatrticles colloids as cappingagent preventing the
synthesized from elephagtass leaf extract. agglomeration of the colloids thus
The FTIR spectrum (Fig. 3) shows stabilizing it(Kouvariset al, 2019.
absorption bands at 3470 and 2050cm
representing €H and GCH stretching
vibration of polyols. The absorption peaks
located at 1634 and 650 ¢nrepresented

C=0O and NH vibration stretching of solution againss. aureusandB. subtilisare

carboxylc acid and amines respectively. : : : ,
These peaks indicate that polyols (phenoIsShown in Table 1. The highest antibacterial

4 fl ' " . q o activity/inhibition  of  8.10+0.15 was
an avonoids), - terpenol S and protein o.qrded againdB. subtilis while 4.2 +0.21
compounds were responsible for the

was recorded against S. aureus

The mean zones of inhibition
exhibited by the elephant grass leaf extract
synthesized sier nanoparticles; elephant
grass leaf extract and bare silver nitrate

Table 1 Zones of inhibition (mm) oAgNPsagainst tesbacteriastrains

Bacteriastrains AgNPs  Extract AgNOz g Control

S. aureus 4.2+0.45 negative 3.10+0.80 9.70+0.20
B. subtilis 8.5£0.20 negative 5.40+0.15 10.30+0.43

Control Chloramphenicol

In comparison with the antibacterial activity synthesized nanoparticles showed
of plant extract alone, the synthesizedconsiderable bacterial inhibition against two
nanoparticle is clearly an effective gram positive bacteriab. aureus and B.
antibacterial agent. This is due to the factsubtilisin comparison to chloramphenicol, a
thatthe leaf extract showed no antibacterial potent antimicrobial drug.

activity against any of the test strains.

However, it is rich in phytochemicals that REFERENCES

was sufficient for the biseduction of Ag ~ Azizi, S., Ahmad, M., Mahdavi, M., &

to Ag® (Okaraonye & lkewuchi, 2009 Abdolmohammadi, S.  (2013).
Though the antibacterial activities of the Preparation, characterization, and
synthesised silver nanoparticles were lower antimicrobial ~ activites of ZnO
than that of the control (chloramphenicol) in nanoparticles/cellulose  nanocrystal
this study, the percesge inhibition of the nanocompositesBioResources, (8),
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An Analysis of the Efficiency of Pipelined Processing Model in the Design
of Integrated Devices
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Department of Computer Science, Joseph Ayo Babalola University
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ABSTRACT

In the implementation of pipelined processing, the performance or efficiency is usually
represented by two parameters, speedup and throughput. It is important to investigate how the
speedup and throughput change as pipelining is implemented. Pipelimnglesnented by
defining a particular operation which can be executed in a number of stages and the
performance is dependent on the number of stages. The maim tdsk execution of the
operationgs to identify the optimal number gipelinestages thagives good throughput and
speedup based on cost performance. The MULTIPLY operation is chosen in this work using
a fixed point multiplier pipelining for the analysis of efficiency measurement. Pipelined
multipliers are used in implementing pipelining amgtic unit when performing
multiplication of fixed point numbers. It is known that multiplication takes longer time, so
pipelining improves the performance and speed of this operation. The work analysed
pipelined processing and identified critical pointefficient hardware utilization by showing
possible redundancy for the achievement of a particular threshold.

Keywords: pipelining, efficiency, integrated, devices, speedup

INTRODUCTION

In recent times a lot of attention is devotedexists between pipeline depth and
to the design and use of pipelined microprocessoperformance.

processors for a wide range of highly

productive computing devices. Increasing Kunkel and Smith (1986) considered the
the efficiency of such computing devices dependency issue in the context of gate
can be achieved by proposing new designdelay using scalar processors as the
algorithms and methods oriented towardexample.In this work we investigated the
largescale integration (LI and very large efficiency of pipelined processors in relation
scale integration (VLSI) Ajit Pal, 2014; to the algorithm of multiplication sa a
Omondi, 1999) Such increment of means of unifying processbroperations.
efficiency brings about problems connectedThe selected multiply algorithm for this
with optimization of pipelined information work is based on classic variant of receiving
devices at the structural, functional and partial product by one bit at a time with a
circuitry design stages (Agarwal edl, pipelined serial carrgave adder summing
2000). Pipelining is one of the most these partial products.

important and popular technique that is usedin analysing the circuits of pipelined
to enhance the performance of a processodevices, the followings were investigated
(Golub and Ortega, 2014). It is a variant of multiplication algorithms and their register
parallel implementation technique that structures, basic pipelined device structures
exploits instruction level parallelism wiic and the coefficient of hardware expenditure.
is done in the hardwareThe choice of These analyses are aimed at isolating the
pipeline structure in relation to the design of most effetive algorithm for carrying out
microprocessors was investigated in MULTIPLY operation shown in Fig.1,
(Hartstein and Puzak, 2002). The work assuming that the efficiency of algorithms
intensifiedthe question of dependency that increases with an:
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increment in inserting control
function into the structure of
pipelined devices;

increase in pipelining power,
increase in ahbily to lengthen the
parallelisation power.

= =4

In (Handler, 1977)a classification scheme

was proposed for identifying the parallelism
degree and pipelining degree built into the
hardware of a computer system. Parallel
pipelined processing in this case can be

considered at

Technology (2016, Vol 2:4)

three subsystem levels
(Hwang and Briggs, 1988

1 Processor control unit corresponding to
one processor aentral processing unit
(CPU);

Arithmetic logic unit correspading to

the processing element; and

Bit-level circuits corresponding to the
combinational logic circuitry needed to
perform bit operdions in the
arithmetic logical unitALU).

il
il

0
1

. Start
. Form Partial products for

o m A & p
.o "Q mhQ 7 are sent to the accumul
. Paired summing of odd terms is carried o
B

B
End.

WA TWOWDN

M & & and sent to the accumulator register
. Paired summing of even terms is carried out
®Ww o and sent to the accumulator register

ator register.
ut

Figure 1: MULTIPLY Algorithm

The number of pipe lay@(S)necessary for
realigng this algorithm is defined by
formula(Hwang and Briggs, 1983:

0°Y o
0 YO E€ENO o
1)

In designing pipelined integrated devices
(PID), the choice of pipe stages and its
optimal stucture is very important. The
choice of pipe layer to a large extent
determines the internal structure of pipes

Y

and the system of connection amongst pipes
(Weaver et al, 2002) Assuming that
algorithms realised in PID allows arbitrary
division into series foseparate computing
schemes then depending on the choice of
algorithm for one or the other multiplication
scheme, the efficiency of PID can change
within a wide range. The choice and
separation of algorithm for carrying out
corresponding operations have lbe done
taking into consideration the complexity of
each layer of PID and general number of
layers in as Fig.2.

C
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Figure 2. Basic Structure of a Pipelined Processing Module

METHODS AND ANALYSIS where , U é..is the mach
The analysis of how a pGPpeléi.meudnbperro cods scd roécsk
time is spent is important to determine theinstruction.

effective work done by the processor. If the I C é count of t he
total time isT, then it can be divided into instructions executed by the program during

the time that the processing unit is busyits execution

doing useful work- Th, and the timethat

execution is not busy dneld by any of a CPI and IC can be expressed either as an
number of pipeline hazard§nb. This can average over the instructioset and total

also be regarded as the busy andsy count, respectively, or summed over each

times, which have been discussed inkind and number of instructions in the

previous works (Macdougal, 1984; Emma etinstruction set and program. Substituting the

al, 1989). Typical pipelineholds include latter equation into the former we get:

brant prediction errors and both decode

and execution data dependencieas Y wp 1 1(5)

observed inEmma and Davidsqri987).

These equations and others derived from

Generally, ~when —estimating machine yhem are useful in computing and estimating
performance the estimated execution tife, ¢ impact of changes in instructions and

is the most important measure. The impactychitecture upon performance. Using these
of performance improvem¢ can be

: equations we can also determine the
measured in terms of the speed®  cqefficient of effigency of the speedup. In

expressed as the ratio of the execution timgpe case of estimating the speedup obtained

without the improvement Tho) 10 the py replacing a CPU having an average CP

execution time with the introduced f 5 with another CPU having an average

improvement Tw): CPI of 3.5, with the clock period increased
from 100 ns to 120nss will be 19%. Thus,

Y — (2) without actually raning a benchmark
program we can estimate the impact of an

For example, if adding 2MB cache module architectural change upon performance. The
to a computer system results in lowering thechoice of layers for PID is determined by
execution time of some benchmark programthe fact that at each tirgequence the next
from 24 seconds tol6 secomls, then the result bit is formed. We are applying this
speedup would be 24/1@.5, or 50%. An technique in the estimah of hardware
equation to calculate speedup as a direct pepfficiency in the design of pipelined
cent can be represented as: integrated devices.

Therefore the number of pipelined
integrated circuit (PIC) layer will be
determined by the result bits necessary for
To devel opgramedrequatien for nobtaining the required computational
estimating T it is necessary to have moreprecision. If for the pumse of separate
information about t cBnputingep Ani attienTEnnected witle the
period. In this case the total execution timereceipt of one next result digit is chosen

v

Wp T TT 3)

for the program is given by: then all computing processes will be the
o same. The realization of the same operations
Y "O@0 0 dr 4) in every layer of PID allows the design of

PIC with synchronized cewstant working
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cycle which creat es Caonsideringfoimula(2)dhendl@anbee ss f or
their production in the form of large scale expressed as:
integrated devices and very large scale
integrated devices. . — 0
0 - — (11
From the structural viewpoint, increasing
the efyciency of Plgadadsiningahdd B€ ¢t i twéity | ar
adding somespecial extra registers called (11) can be rewritten as:
pipelined registers into the normal
multiplying devices. The maximum number . ey (12)
of pipelined registey that can be added is

deyned by formul a _
We would like to compute the average

(6) number of cycles needed to execute an

instruction, and the execution efficiency. If
where Z = max(m, n); a branch is taken in a fiv@age pipeline,
m, n - bit size of the multiplicand and then four cycles are needed to flush the
multiplier pipeline and the branch penaltyis 4. The

probahlity Py that the branch is taken is .5.

The efyciencyofor utiVhameihhe pPhpeline is yll
multiplication operatiorio a greater extent ~ Pranches, then the average number of cycles

is deyned by the f olReLiggirugtign (CRING Brangh)ig {..The

average number of cycles per instruction

0 oW p

e - -

(7) when there are branches is then:
where tp1 summed delagime on pipelined ) ) - i
registers; 60QUP® 0 061 6000 p ®
ty I pipeline stage execution time p L VEOCTOLE WV

(13)

To determine the coefe)’/ci ent of acceleration
of pipelined processing relatively to normal AT€r making substitutions, we have 1.5

sequential processi ncpclesyT,h%e[quLgion gificiengydsithe rafio; 1 ¢
total carry timeTm for carrying out multiply ~ © the ‘cycles per instruction when there are

operation in a multiplier and considering N0 Pranches to the cycles pastruction
that in nomal ALU multiplication the time When there are branches. Thus we have

is deyned as: execution efficiency = (NoBrCPI) /
Y 0o 8) (AvgCPI) = 1/1.5 = 67%.

The processor runs at 67% of its potential
speed as a result of branches, but this is still
mu ¢ h better t haner t he y
instruction that might be needed without
} pipelining. There are techniques for
Y — o%Yo Y ) improving the efficiency. As stated above,
we know that loops are usually executed
The coefficient of efficiency (acceleration) more than once, so we can guess that a
0 of pipelined processing is then branch out of a loop will not be taken and be
determined as: right most of the time. We can also run
simulations on the neloop branches, and
' _ get a statistical sampling of which branches
 — (10) are likely to be taken, and then guess the
branches accordingly. As explained above,
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whereN is the length of the computed
expression, but in a pipelined ALU wits
stagesitis:
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this approach works best when the pipelineFrom Table 1 and the graphs shown in
is deepor the clock rate is slow. Figure 3, it can be deduced that whe®N 5

multiply operation with dynamic introduced
No one doubts that there are significantpipelined processings effective. Pipelined
differences between different types of processing is effective as far as the
operationrun on processors in relation to condition of f O yUts sati syed anoc¢
the computational algorithms (Eludire, t hi s we can determine U
2011). Maynard, et. al., (1984 have pipe layers necessary to ensure effective
explored the pipelinedperaion differences realization of pipelined processing by way
between multuser commercial workloads of adding extra pipelined registers is
and technical workloads. The differences determined from the following inequalities:
are associated with branch predictionwhen U>10“up to 8 layes of pipe;

accuracy, the degree of operating system U010 not more than 32 layers of
calls, I/O content and  dispatch pipe.

characteristics (Gee et.al.,, 1991 and

Charney & al., 1997. The following inequalities can be used in

selecting an optimal number of pipe layers
for achieving a given minimal efficiency.T
RESULTS AND DISCUSSIONS m 0 1880qdawwi i
We have simulatedeven stages of register v 0 P8 80 §a OWQI i
inclusion andobtained theKy as a function 0 (8 80 &d O WQI i
of pipeline depth for each of them, and The choice of specific number of layers
determined the optimum pipeline depth for would depend on the needédn the given
each. In Fig. 2 we show the distribution of range.Using a large number of layers in a
these optimum pipelineefficiency for  pipe increasesland hardware expéiture
differentnumber of registers introduced into which becomes comparable with realization
the processing modul@he obt@ned result of multiply operations without using
is shown in Table 1 and plotted in Fgj pipelined registers shown inFig.3.
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Table 1: Coefficient of efficiency depending on number of pipeline registers introd

SN 1 2 4 8 16 32 64
0 4.498 8.996| 17.992 35.984| 71.968| 143.936| 287.872
1 4.673 7.010] 11.683 21.029 39.722 77.108| 151.879
2 5.024 6.698| 10.047 16.745 30.142 56.934| 110.519
3 5.549 6.937 9.711 15.260 26.359 48.556| 92.949
4 6.250 7.500| 10.000 15.000 25.000 45.000] 85.000
5 7.126 8.314| 10.689 15.440 24.941 43.944| 81.949
6 8.177 9.345| 11.682 16.354| 25.700 44.391| 81.772
7 9.404| 10.579| 12.930 17.632 27.035 45.843| 83.457
8 10.805| 12.006| 14.407 19.209 28.814 48.023| 86.442
9 12.382| 13.620| 16.097 21.049 30.955 50.766/ 90.389
10 14.134| 15.419| 17.989 23.128 33.408 53.966/ 95.083
11 16.061| 17.400, 20.077 25.430 36.138 57.553| 100.383
12 18.164| 19.561| 22.355 27.944| 39.122 61.477| 106.187
13 20.441| 21.901] 24.821 30.662| 42.342 65.704| 112.427
14 22.894| 24.420| 27.473 33.578| 45.788 70.208| 119.049
15 25.522| 27.117| 30.307 36.688| 49.449 74.971| 126.015
16 28.325| 29.991| 33.324] 39.989 53.318 79.977| 133.295
17 31.304| 33.043| 36.521| 43.477 57.390 85.215| 140.866
18 34.457| 36.271] 39.898| 47.152 61.660 90.677| 148.710
19 37.786| 39.675] 43.454| 51.011 66.126 96.354| 156.812
20 41.290, 43.256| 47.189 55.053 70.783| 102.242| 165.160
21 44.969| 47.013] 51.101 59.278 75.630] 108.335| 173.745
22 48.824| 50.946| 55.192 63.683 80.665| 114.629| 182.558
23 52.853] 55.055| 59.460 68.269 85.886] 121.122] 191.593
24 57.058| 59.340| 63.905 73.034| 91.293] 127.810] 200.844
25 61.438| 63.801] 68.527 77.979 96.883] 134.691] 210.307
26 65.993| 68.437| 73.326 83.103] 102.656] 141.763| 219.977
27 70.724| 73.249| 78.301 88.405| 108.611) 149.025| 229.852
28 75.629| 78.237| 83.453 03.885| 114.748| 156.474| 239.927
29 80.710] 83.400] 88.781 99.542| 121.065] 164.110] 250.201
30 85.966| 88.739] 94.285| 105.378] 127.562| 171.932] 260.671
31 91.397| 94.253| 99.966] 111.390] 134.240] 179.938| 271.335
32 97.004| 99.943| 105.822] 117.580] 141.096] 188.128 282.192

ST number of pipeline stages (layers)

N1..N7i number of registers introduced at the stages

Tk T quantified coefficient of efficiency
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Figure 2: Dependency d@fficiency on the Number ohjectedRegistersand Pipeline
Stages
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ABSTRACT

This paper studies the effect of fermentation on the proximate and antinutritional properties
of African bush mangdrvinigia garbonensis)The sample of African lah mangol¢vinigia
garbonensis)was divided into two portions of sample A (fermented) and sample B
(unfermented). The two samples were subjected to analyses using standard methods. A had
moisture content of 10.72% crude fat 41.50%, protein 13.42%, ahreée3t70%, ash content

of 6.80%, carbohydrate 22.80% and the dry organic matter of 89.28% while Sample B had
7.26%, 60.34%, 8.0%, 4.30%, 3.0%, 17.10% and 92.74% for moisture, fat, protein crude
fibre, ash, carbohydrate and dry organic matter respectiValy.anti nutritional properties
revealed that sample A had 0.056mg/100g phytate, 0.038mg/100g oxalate, tannin
(0.011mg/100mg), saponin (0.113mg/100g) and 0.015mg/100g flavonoid while sample B
showed that phytate had 0.124mg/100g, oxalate 0.26mg/100d¢/1004 (tannin), saponin
0.266mg/100g while flavonoid had 0.058mg/100g. The results of the study showed that both
fermented and unfermented African bush maniganfgia garbonensis)kernel has good
nutrient values which can be consumed for body growtmsaidtenance.

Keywords African bush mango, proximate, anti nutritional properties, Irvinigia gabonensis,
nutrients

INTRODUCTION (Ladipo et al., 1995; Akubor, 1996). The
fruit is a drupe with a thin outer skin, soft
fleshy pulp when ripe and a hard stony nut
encasing an extremely soft kernel (Okafor,
1978). There are two species of bush mango
tree, the sweet dde pulp (Irvinigia
gabonesis and bitter inedible pulp
(Irvinigia womboly (Ejiofor, 1994). The
kernels of edible specie ofirvinigia
gabonensisre called Ugiri in Igbo or Apon

in Yoruba. Two species of the trdev(nigia
gabonensiswhich has a sweetdile pulp

are common, however, kernels from both
species exhibits similar valuable food
properties. They are processed by grinding
edible yellow mango like fruit, its kernel and crushing _and then used to thicke_:n Soups
and the termitei resistant wood (Harris, and stews which a valuable local delicacy in

. Nigeria, Ghana, Gabon and Republé¢
1996; Ayuk, et al., 1999 and Adeosuret i .
al., 2008). It grows naturally in the humid, Benin (Eka, 1980). Oil extracted from the

lowland forests of tropic Africa but widely kﬁrnel IS r::w Imatt)_erl(?ls for mafnuigcturl_ng
planted in centla and western Africa pharmaceutica INOErs, ~ contectioneries,

edible fats, soaps and cosmetics (Okafor,

African bush mango belongs to the family
Irvingiaceae.lt is known as wild mango or
bush mango or Dika nut plant. It is an edible
African Indigenous fruit tree that produces
fruits and seeds (Atangaed al, 2002). The
Irvingia species exist in two varieties,
Irvingia gabonensisand Irvingia wombolu
Both species are reported to be gregarious
and largely distributed in Africa. The fruit
mesocarp of Irvingia gabonensis, is
appreciated as snack or fresh fruit. Ground
kernels are used to thicken and flavour
soups. Bush Mango tree or dika tree
(Irviniacea spp is very valuable for its
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1978; Agor, 1994; Ayuketal, 1999; extracted from the kernels is similar to
Okaforet al, 1999). The leaves, barks and margarine or cooking oil. Flour may also be
root of |Irvinigia gabonesis are also produced from the kernels. Numerous
medicinal. Ethne medicinal treatments studies exist on the potential application of
utilize the bark kernels, leaves or roots asAfrica mango in food, cosmetic and
potential application in food and pharmaceutical products, and initiatives on
pharmaceutical industry. The dika tree phenotypc variation, amino acid profile,
(irvinigiacea spp) is very valuable for its soil conditions and economic potential of
edible yellow mango lig fruit and the the plant species document addition
termite resistance wood (Aywdt al.,1999). commercial interest (Burkill, 1994). The
The Irvinigia gabonesis kernel is very seeds are good source of nutrients,
significant in the diet of rural women in containing vitamins and minerals such as
West Africa (Ekpeet al., 2007) and for calcium, magnesium, sodiynphosphorous
controlling dietary lipids and weight gain ( and iron. The pulp is also an excellent
Leakey et al., 2005 and Ogumsa et al., source of calcium (262mg per 100g) and
2008).Irvinigia gabonensidas been prized vitamin C (66.7mg per 100ml). (Leakey
for its healing properties and now has al.,, 2005). The tree grows naturally in the
become one of the most exciting discoverieshumid, low land forests of tropical Africa. It
in weight loss industry (Leakeyet al., is widely planted in central dnwestern
2005).Irvinigia gabonensigApon) is a tree  Africa (Bajaj et. al, 1988). The kernel
found in West Central Africa, also known contains about 8.9% protein, 19.7%
by the native as the wild mango or bushcarbohydrate, 62.8% lipids, 5.3% dietary
mango. The tree is valued for its dika nut infibre and 3.2% ash by weight (Adeosah
addition to producing a yellow edible fruits. al., 2008). Fermentation is one of the oldest
Irvinigia gabonensiss high in fat, similar to  biotechnologies used in the enhancement of
other nuts and sdecontain extraordinary the nutrient content and preservation of
fibre content (14%). Africa mango shows food through the biosynthesis  of
beneficial effects on diabetes patients andvitamins, essential amino acids and
obesity as well as containing antimicrobial, proteins, by improving protein and fibre
antioxidant and GI activity. Africa mango digestibility and by degrading antinutritional
constitutes an important part of the rural dietfactors (FAO, 1983). Several food
in West Afriaa for controlling dietary lipids industries tilise microorganisms and the
and weight gain. Powdered dika kernel isfermentation process in the preparation
commonly cooked with vegetables into of foods (Ekundayo and Ojokoh, 2004).
"Ogbono" soup, a valuable local delicacy in Fermentation process tends to reduce the
Nigeria, Ghana and Gabon especially.toxicity of some foods (Namibisan and
Irvinigia gabonesishas played important Sundaresan, 1985).The fermenting
role in the nutrition, economy and organismsinclude lactic acid bacteria,
traditional medicine in western and south acetic acid producing bacteria and
western to Tropical Africa from Nigerian to some alcohol producing yeast.
Angola through the help of the United Fermentation is a process of improving the
Nations. A number of scientific organoleptic properties of the food by
contributions have been made available tomaking the food more palatable and more
enhance the production and commercial useedible. Fermentain process helps to
of Irvinigia (Bajaj et al., 1988).The kernels remove toxins associated with food. These
of Africa mango have classified use as oil toxins are hazardous to health. This study
seeds. The seeds are ground into paste, alsovestigated the effect of fermentation on
known as dika bread, which is valued for its the proximate and anti nutritional properties
food thickening properties. The resulting of African bush mango Ifvinigia
product is used in soups, stews, theé fagarbonensis
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MATERIALS AND METHODS Determination of Trypsin inhibitors:
Trypsin inhibitor was determined by the

method of as modified by Clarke and Oloso
Fruits of African bush mangolry¢inigia (1992).
garbonensis were purchased from market

in Boripe Local Government of Osun State N
P Phyatate content was determination by the

during thefruiting season on the onset of nion exchange method as described by
raining season. The mesocarp was peelegarlnd and Oberleas (1986

off to expose the endocarp. The seeds coat
were broken to obtain the kernels. OtherDetermination of Oxalate: Oxalate content
materials used are nylon, and jute bag. was determined using the method of Ngodi

Methods et al (2005)

The extracted kernels were divided in to two Determination of Saponin: 2g of each was

sampls, sample A was fermented African yveight in to 250ml beaker and 100ml of is

bush mango kerels while sample B WaS|sobutyl alcohol was added and left for 5
unfermented one. Sample A was packed inhours on a UDY shaker for unifm mixing

to the jute bag and fermented for 48 hours to obtain a uniform solution. The mixture
They were dried in the oven after ‘will then be filtered through a No 1 what

fermentation. The two samples were man filter paper. The filtrate is transferred to
blended separately in to aigtit polythene anotherlloo ml beaker and was saturate with
bag and kept for analysis. magnesium carbonate sqlutlon. The mixture
was then filtered to obtaia clear colorless
Determination of the proximate composition solution to be read on a spectrophotometer
of African bush mango samples: Crude at 380 nm. 0 ppm to 10 ppm of standard
protein, either extract, ash, moisture contentsaponin solution was prepared from 1000
crude fibre and total carbohydrate content ofppm saponin stock standard solution and
the sample were estimated by standardyas saturated with magnesium carbonate as
methods (AOAC, 1990). above and also filtered. The absance of
Determination of  anti-nutritional ~ the saponin standard solution-10ppm)
Composition was also read in 380 nm to obtain the
gradient of plotted curve.

Sample Collection

Determination of Phytic Acid (Phytate):

Determination of Tannic Acid (Tannin):
Method of Makkar and Good child, (1995)
was used. The tannin equivalent in the form
of phenol was calculated from a standard
curve.
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RESULTS AND DISCUSSION

Table 1.The proximate composition of both fermented and unfermented irvingia gabonensis
kernel

PARAMETER FERMENTED UNFERMENTED
Irvinigia garbonenses Irvinigia garbonenses

Moisture Content 10.72+0.02 7.26+0.01

Crude Protein 13.43+0.03 8.0+0.02

Crude Fat 41.5+0.01 60.34+0.01

Crude Fibre 3.70+0.02 4.3+0.01

Ash Content 6.8+0.03 3.0+0.02

Carbohydrate 22.80+0.02 17.10+0.01

Dry Organic Matter 89.28+0.01 92.74+0.02

Mean = SD of triplicate determinations

Table 1 depicts the results of proximate respectively. The protein values were low
composition of both fermented and when compared ith protein rich food like
unfermented irvinigia gabonensis [edible soybeans, cowpeas and melon ranging
bush mango kernels]. The moisture contentbetween 23.83.0% (Olaofeet al., 1994).

of fermented edible bush mango kernel wasThe recommended daily allowance for
10.72% while unfermented was 7.26%. Thechildren range from 23:86.0g and for
difference in pecentage between the two adults 44.56g. The crude fibre of fermented
was as a result of fermentation which couldkernel of irvinigia gabonensiswas 3.70%
have increase the moisture content ofwhile unfermented was 4.30%. The
fermented one. Through, the two moisturereduction in fibre content was as a result of
content compared favourably with the fermentation. The World Health
moisture content of legumes which range Organization (WHO) has recommended an
between 7.41.0% (Akroyed andoughty, intake of 22.623.0g of fibre for every 1000
1964). The value obtained is an indication Kcal of diet (Fadare and Ajaiyeoba008).
that it can store for a long period without Though it does not contribute to the
spoilage and will not be susceptible to nutritive value of foods, the presence of
microbial infection. The crude fat of fibre (roughage) in the diet is necessary for
fermented kernel was 41.5% while digestion and for elimination of wastes,
unfermented kernel afvinigia gabonensis (Vadivel and Janardhana, 2005). The
was 6034%. The fat content of the two contraction of muscular walls of digestion
kernels were high and this is an indicationtract is stimulated by fibre, thus contacting
that it is rich in oil which could be used as constipation (Narasingat al., (1989). The
base materials in the manufacture ofash content of fermented kernel was 6.80%
pharmaceutical binders, soups, cosmeticswhile unfermented one was 3.0%. The ash
confectioneries and edible fats (Ayek al, content of unfermented kernel compared
1999). Abko fat is important in the diet well with the value (1.52.5%) obtained for
because it aids the absorption of fat solubldegumes nut seeds and tuber of legumes.
vitamins (Bogertet al., 1994). The protein The value of ash obtained in this study
content of fermented to unfermented showed that the sample is a good source of
irvinigia gabonensisvas 13.42% and 8.0% minerals, therefore it can be recommended
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for animal feeds (Pomeranz and Clifton, energy need of the body. The dry matter of
1981). The values obtained for carbohydratefermented kernel was 89.28% while
(by difference) were 22.80% for fermented unfermented was 92.74%. This dry matter
kernel while 17.10% for unfermented content was high. It could be attributed to
kernel. This also indicated that fermentedexperimental procedure as well as the
irvinigia gabonensisis a good source of cultivars ofirvinigia gabonensis

energy and is capable of supplying the daily

Table 2. Antinutrients properties of both fermented ammfiermented irvinigia
(Concentration mg/100g).

Anti-nutrient Fermentedrvinigia Raw/lrvinigia garbonenses
garbonenses

Phytate 0.056 +0.01 0.124+0.01

Oxalate 0.038 £0.03 0.26+0.01

Tannin 0.011 +0.01 0.041+0.02

Saponin 0.113 +0.01 0.266+0.03

Flavonoid 0.015 +0.02 0.058+0.01

Mean = SD of triplicate determinations

The table also depicts the anti nutrientsmaize) and 45.5% reduction reported by
properties of both fermented and Sadasivam and Manickam (1996) in
unfermentedirvinigia gabonensis,phytate  fermentation of common beans to Tempe. It
of fermented to unfermented kernel is is also in agreement with the result of Ngodi
between 0.056mg/100g to 0.124mg/100, et al, (2005). Fermentation has been
oxalate 0.038mg/100 to 0.260mg/100. reported of playing significant role in
Tannin was 0.011mg/100g to reduchg phytic acid content of cereals,
0.041mg/100g, saponin 0.113mg/100g tolegumes and tubers as a result of the
0.266mg/100. Flavonoid was 0.015mg/100 activities of endogenous phytase from both
to 0.058mg/100 respectively. Comparing theraw material and inherent microorganism
phytate contents of fermented with which hydrolyse phytic acid in many
unfermenéd kernel; it was low in value fermented food preparation into inositol and
reported for peanut (1.36%), Ndjouenketu orthophosphaste (Bare and Ajaiyeoba,
al.,, (1996) and the value reported for 2008). The oxalate is capable of chelating
dehulled and whole soybeans (:@&B%) divalent cationic minerals like calcium,
(Okafor and Ujor 1994); Pomeranz and magnesium, iron and zinc thereby reducing
Clifton (1981) but it is lower than the biovailability of such minerals. The tannin
(0.18%) value reported faaw locust beans content of irvinigia gabonensisfor both
(Eka, 1980). Considering the processingfermented and unfermentad lower than
effect on the phytate content alvinigia the reported values of some undehulled
gabonensis fermentation has reduced it. common beans 0.95%. Though fermentation
This is in line with the work of Idowet al.,  reduced the value, reduction in tannin due to
(2013) who reported 31.1% reduction in fermentation might have been caused by the
phytic acid content of kenke{fermented activity of Phenol oxidase or fermented
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microflora anti tannins (Fadare né Products in Nigeria. ICRAHTA
Ajaiyeoba, 2008; Fagbenet al, 2005). The Confeence onlrvinigia gabonensis
negative nutritional effects of tannins are Ibadan, Nigeria.

diverse and incompletgly understood,_but itAkubor P.1. (1996). The suitability of
cause growth depression by decreasing the Africa bush mango juice for wine

digestibility of proteins and carbohydrate. production. Plant food Hum. Nutr

This is not likely the consequencef o . ' ' '

. . ) . ) . 49: 213219

interaction of tannins with either proteins or .

starch to form enzyme resistant substanceé\.O.A.C (1990). Method of Analysis of the

(Burkill, 1994). The saponin value of Association of Official Analytical
fermented kernel is reduced when compared Chemist 18 edition, Washington
with that of fermented one, this reduction D.C. US.A.

will improved the organoleptic propertie$ Arkroyed, W.R and Deughty, J. (1964).
irvinigia gabonensissince sapons are a Legumes in human nutrition. Food
factors that contribute to undesirable and Agriculture

organoleptic properties of some legume - ) )
product. There was reduction in the value of Organization Studies Public 19.
flavonoid of both fermented and Atangana A.R., Tchoundjeu Z. Foldout
unfermentedirvinigia gabonensiskernel. JM., Asaah E., Dumb M., and
The positive nuitional effect of flavonoids Leakey, R.R.B. (2001).
that they are bioactive compounds Domestication of Irvinigia
producing different antihypertensive action gabonensis 1. Phenotypic variation
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ABSTRACT

Soil from dumpsites waste with no proper waste handling method are sources of pathogens to
the soil and stream. This in turn may contribute to the emergence of community acquired
infections. This study was conductedofatain an insight intdbacteria fromdumpsite soil and

the nearest stream in Oke ljebu along Oja Oba road, Akure, Nigeria. Bacteria from the soil of
the dumpsites was isolated in a nutrient agar medium plate, representative colonies of the
isolates were subjected to further analysis. Theebacrecovered from the sample include:
Bacillus anthracis, Enterobacter spp Staphylococcusspp Pseudomonas aeruginosa,
Paenibacillus lantus, Shigella sonnei, Salmonejtgp andCitrobacter spp were identified.

The highest mean bacteria count was frév& dump site soil which was 1.013x81fu/g

while the lowest mean bacteria count was 1.88xfilg. There is a need for environmental
agencies and governments to take appropriate preventive measures to avert potential
problems due to dumping of domestiaste near a water body.

Keywords: Soil, DumpsitesPomestiowvaste

INTRODUCTION

The soil contains many types of
microorganisms  such as  bacteria,
Actinomycetes, fungi and algae which are
importantbecause they affect the physical,
chemical and biological properties of the
soil (Tortoraet a.l 2007). Soil is a mixture
of broken rocks and minerals, living
organisms and decaying organic matter
called humus this also includes water and
air (Yakowitz, 208. Organisms in the
soil needs air and water to survive, having
these essential materials; air, water, and
organic matter makes it possible for plants,
bacteria, fungi and small animals like
earthworm and insects to live in the soll
(Sangodoyin, 1993Microorganisms play
an important role on nutritional chains that
are important part of the biological balance
in life. Where bacteria are essential for the
closing of nutrient and geochemical cycles
such as the carbon, Nitrogen, Sulphur and
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phosphorus cyel (Rao and Subba, 1999).
Without bacteria and some fungi, soil
would not be fertile and organic matter
such as straw and leaves would
accumulate within a short time. Soil
contains varieties of microorganism
including bacteria that can be established
in anynatural environment (Khupe, 2006).
Bacteria are the most important and
abundant microorganism which is present
in surrounding environment. These are
very small, unicellular, primitive and nen
chlorophyll  containing microorganism
(Costerton, et al, 2015). Soil contains
varieties of microorganism including
bacteria that can be established in any
natural environment. Bacteria are the most
important and abundant microorganism
which is present in surrounding
environment. These are very small,
unicellular, prinitive and norchlorophyll
containing  microorganism  (Adegoke,
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2001).

The Waste products in dungite with no
paper waste handling method are sources
of pathogens to the soil, which in turn
contribute to the emergence of
communityacquired infectionsT(ortora et

al.,, 200%. Solid waste generation is a
growing global issue due to the large
increase in solid waste production. This
increase in  waste quality requires
improving and expanding the solid waste
management options (Yakowitz, 2008).
Landfill disposal isthe most commonly
used waste management method
worldwide (Rabah et al, 2008),
physically, chemically, and biological
process occur within a conventional
landfil to promote the anaerobic
degradation of solid waste and result in the
production of leacha and landfill gas for

a very long time. Waste can be loosely
defined as any material that is considered
to be of no further use to the owner and is,
hence, discardedYusuf and Sonibare,
2004) However, most discarded waste can
be reused or recycledWaste can be
loosely defined as any material that is
considered to be of no further use to the
owner and is, hence, discardédnuorah

et al, 2015) one of the principles of most
waste management philosophieg/hat
may be of no further use to one persmal
regarded as waste to be dumped, may be of
use to the next person, and is the basis of
the rag picking trade, the sifting through of
refuse at landfills for recovery and-sale,

a very fundamental historical waste
management practice still functioning
many countries, often conducted on a
highly organized commercial basis (Azam
et al, 2003). The developing world is
experiencing rapid population growth and
a massive shift towards urban population.
Human activities create vast amount of
various wasteand pollutants (Marlet al.,
2000). The release of these materials into
the environment sometimes causes serious
health problemg¢Rabahet al, 2008) The
level of wastes produced by dense human
and domestic animal population often
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exceeds the local ecosye mo s
biodegradative capacity, resulting in
serious environmental pollution and

epidemic outbreaks of disease (Ronald,
1988).

The colifom counts of bacterial of some
natural water supplies in Nigeridar
exceed the level recommended by the
World Health Qganization. Surface
associated bacterial population in rivers,
play an important part in the
biodegradation of allochthonous
substances such as pollutants derived from
human activities Qosterton et al2005).
Therefore, the objective of this study is to
investigate the effects of dumpsite on soll
microbiota.

MATERIALS AND METHOD
Sample Area

The soil and water samples were collected
along Okeljebu Akure, Ondo State
Nigeria.

Sterilization of materials

Sampling bottles, beakers, petridishes, test
tubes, ad conical flasks, (glassware) were
washed in water with detergent, rinsed and
allowed to dry. They were after sterilized
in hot air oven at 160°C for 60 minute
(1hr). Media and distilled water were
sterilized by autoclaving at 121°C for
15minutes. Workbesh was disinfected
using 70% ethanol, all the work was done
aseptically (near the flame).

Collection of sample

The soil and water samples were collected
along Okeljebu Akure, Ondo State.
Nigeria. 400 grams of soil sample from a
refuse dump site was takemo a plastic
container and 1 litre of water sample from
stream was collected into a sterilize pre
washed container and appropriately
labeled, and were immediately taken to the
laboratory for microbiological analysis.

Isolation of bacteria from soil sample

The bacteria was isolated using pour plate
method on Nutrient Agar. The petri dishes
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was incubated at 8C for 24 hours.

Serial dilution method for Soil sample
soll

1g of the soil sample was weighed and
dispersed in a sterile beaker; 10ml of
sterile distilled water was added to dilute
the soil sample. 9 test tubes were labeled
10% 10° dilution factors 9ml of distilled
water was measured into each and then
sterilized at 121°C for 15 minute using the
autoclave (Olutiolat al, 1999.

Pure culture

For reducing microbial population, 1g of
soil was dissolved in 10ml of distilled
water to make soil suspension. Serial
dilution was carried out for getting isolated
single colony. In this research, nutrient
medium was used for bacterial growth.
Nutrient agar was prepared according to
t he manufacturer és
dissolving 28g of the powder into 1 liter of
distilled water in a conical flask. The
conical flask was plugged with cotton
wool and covered with aluminum foil. The
medium was heated andeslized in the
autoclave at 12C for 15 minutes.

Pour plate technique

1ml of the diluted samples were taken
from the test tubes #and 1® and were

dispensed into the petri dishes labelled
with the same diluted factor and the NA
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agar was poured o each at 45°C, the
plate were rocked and allowed to set(
solidify) and incubated for 24 hours
(Olutiolaet al., 1991).

Isolation of different organisms

Isolation was carried out from thé%2and

51 plate, sterile loop was used to streak the
already pepared Salmonella shigella agar,
(SSA), Mannitol salt agar (MSA), Eosin
methylene blue (EMB) and then incubated
for 24 hours at 37°C.

Identification of bacterial isolates

The identification of bacteria was based on
biochemical characterization such as suga
fermentation tests, citrate, catalase, indole,

methyl red, vogeprauskauer, starch
hydrolyses, oxidase etc. was based on
colonial wet | mount

appearances,
prépeﬂaﬁiénr §n8 ?tﬁeo Use of Qt%ning
technique such as lactophenol cottiue,
((Ronald, 1988).

RESULTS

Table 1 show the colonial morphology of
the bacterial isolates, which is based on
form, size, surface, colour, elevation,
margin, texture and optical quality. These
characteristics aid in identification of
bacteria.
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Table 1: Colonial morphology of bacteria isolates

SAMPLES FORM SIZE SURF COLOUR ELEVATI MARGIN TEXTU OPTICAL
ACE ON RE QUALITY
Colony 1 Swarmin Large Rough Cream Flat Lobate Dry Translucent
g
Colony 2 Circular Small Dull Cream Raised Entire Smooth Opaque
Colony3  Circular Large Rough Grey Raised Entire Dry Opaque
Colony 4 Irregular Large Dull White Raised Undulate  Smooth Opaque
Colony 5 Circular Medium Dull Non pigmented Flat Entire Mucoid Translucent
Colony 6  Circular  Punctifo Dull Cream Convex  Entire Mucoid Translucent
rm
Colony 7 Irregular Small Glister Greenish Umbonat Undulate Dry Opaque
ing e

Table 2 shows the biochemical The bacteria identify are Bacillus
characteristics  of  bacteria, these anthracis Enterobacter  spp
characteristics is base on gram staining Staphylococcus spp Pseudomonas
reaction, motility, catalase, oxidase, aeruginosa, Paenibacillus lantus Shigella
methyl red, Voges Proskauer, citrate, sonnei, Salmonella  species and
urease, sugar fermentation test (such as Citrobacterspp

Glucose and Lactose) and spotairsing.

Table 2 Biochemical characteristics of isolated bacteria

Probable Gram Mo Cat Ox MR VP Glu Lac Growth Spore Ci Ur In
Organism Stains on EMB Staining

Bacillus anthracis +R - + + - + NR NR + +C - - +
Paenibacillus +R + + - N + A A + +T + N -
lantus

Shigella sonnei -R N + N + - NR NR + +C - N -
Pseudomonaspp -C - + N - + NR NR + +T - . i
Citrobactersp. -R + + - + - + + - 3 + ; +
Pseudomonaspp -R + + - + - - - - B - + -
Enterobactersp. -R + + - - + o+ - - B + ; -
Salmonellasp -R + + - + - + - - + - - .
Staphylococcusp. +C - + N - + o+ - N _ - - -

KEY: Mo: motility; Cat: catalase; Ox: Table 1.2 shows total baesta count of the
Oxidase; MR: Methyl Red; VP: dump sites soil the second replicate had the
VogesProskaeur; Glu: Glucose;Lac: highest count 1.88x2@fu/g, the mean for
Lactose; EMB: Eosin Methylene Blue; Ci: the three replicate is 1.85x°L@fu/g while
Citrate; Ur: Urea; In: Indolei R: Gram the total bacterial count for 1@s the third
negative rod; +R: Gram Positive roeg: replicate is 1.06 x10cfu/g, the mean
Gram negative Cocci; +C: Gram Positive replicate is 1.0132® cfu/g.

cocci; -: Negative reaction; + : Positive

reaction; N: Not done.
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faecally contaminated. The presence of
Table 3 : Shows bacterial count fromthe dump these organisms is a pointer to possible
site ol pollution and may have an effect on the soil

Sample Total Bacterial  Total Bacterial ecological balance. These findings were in
Code Count 16 Count 10 conformity to that of Johannessen and
R1 184 96 Boyer (2015).

R2 188 102

R3 183 106

MEAN 185 101.333333 CONCLUSION

SD 7 25.3333333

The bacterial analyses of soil samples are
important for detecting the presence of
microorganisms that might constitute health

CV(%) 3.78 25
VAR 7 25.3333333

hazards. This can serve as a guide to
monitor and protect our environment in
relation to soil within our vicinity. The
presence of bacterial species including
Bacillus anthrais Enterobacter sp,
DISCUSSION Staphylococcus sp, Pseudomonas
In this study, the high counts of both aeruginosa, Paenibacillus lantus Shigella
bacteria obtained indicated that the sonnei, Salmonella sp Citrobacter dyay
contaminated soil had a high population cause severe health hazards like stomach
density than thecontrol soil whose counts cramps, diarrhea, vomiting, fever, urinary
showed values that could be easily utilizedtract infection, pneumonia, hepatic
by the organisms. Also, it may be infections, bacteremia, skin and soft tissue
attributable to the destabilization of the soil and opportunistic infections on burns,
ecological balance as a result of thewounds and also blood related infections..
contaminant discharged of refuse and wasteEffective and frequent monitoring of refuse
products. This resultfahe mean bacterial is suggested to safeguard the health of the
count 1.013x 19 cfu/g from soil sample people.

was in conformity with that ofPal and

Lalwani (2011) who reported. All the ACKNOLEDGEMENT
microbial isolates identified from the soil Sincere appreci@n goes to God Almighty
samples (Table 1.1), have been reported td the giver of life, who made the completion
be associated with wastes and stea Of this research possible. Others are Pastor
biodegradation (Obireet al, 2002). The and Mrs. Balogun, Prof. Boboye, Prot.
presence and abundance of species oK.L.T. Eniola, and Prof. L.E OkororThe
Bacillus anthracis observed in the efforts of Tayo, Lanre, Tobi, Bori, Peter,
contaminated soil may not be surprising asAkin and Ayo are deply appreciated.

these organisms are indigenous to soil

environment and are known to persist in

such environmentAtlas and Bartha, 2007). REFERENCES

However, the presence ®almonellaspp  aAdegoke, O. S. (2001). Waste management

Keys VAR : Variance, CV: Coefficient of variation,
SD : Standard deviation, RReplicate

and Sigella sonnei Enterobacter , within the context of sustainable
Staphylococcussp, Salmonella sp and development, Journal of
Shigella sonneiin the contaminated soil environmental scienced.(1).

may be attributable to feacal contamination.
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reported the isolation of similar organisms
from water sources in Jime¥ola that were
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ABSTRACT

Increase consumption of fatty foods may promote hypertensiooksasity, which are well
known risk factors of strokeCitrullus colocynthis, Citrullus vulgari§Lagenaria siceraa |

African Wine Kettle gourdAWK), Lagenaria sicerariall Basket Ball ®urd BBG) and
Lagenaia siceraria lll Bushel Giant GourdBGG) seels flour samples were defatted using
n-hexane. Proximate, energy and sugar compositions of the samples were detenminged
matter weightusing standard methods. Oil extractisignificantly increased the percentage
protein from (24.3734.64)% to (56.1767.95)% and percentagearbohydrate from (3.23
10.88) % to (13.2927.85) %. Gross energy of the fuldt samples (FFS)nal defatted
samples (DFS) rangeffom (2,440.74 to 2,693.82) KJ/100g and (1,331.60 to 1,452.45)
KJ/10Qg respectively. There weiacrease in the values of the sugar contents ogthed

seeds with oil extractiorPredominant sugars in the Fr#sLactose, DRibose and Maltose
sugar; rangedfrom (65.90 t0144.40) mg/100g, (48.98106.00) mg/100g and (60.71 to
93.69) m@l00g respectivelyThese three sugawgere alsopredominantin DFS, ranging in

the same orde(82.81 to 168.89) mg/100g, (55.13 to 98.46) mg/100g and (49 to 85.88)
mg/100g. High value of maltose will enhance the use of these gourd melon seeds in drinks
and beverageJhe elatively low values of glucose ranging from (31.71 to 49.13) mg/100g
in the FFS and (36.67 to 57.18) mg/100g in the DFS makes them suitable for the
consumption of people especially for those with diabatesthe low fat contents make them
more heart fendly for patients with hypertension.

Keywords: Melon (egusi) seeds, Oil extractiddugar contentEnergycontent

INTRODUCTION diversity and prevalent adaptation that
dncludes tropical and subtropical regions,
arid deserts and temperate locations (Oluba
et al., 2008). Seeds of cucurbits are sources
of oils and protei with about 50% oil and
up to 35% proteins (Oluba et al., 2008;
Achu, et al., 200p Egusi (Colocynthis
gitrullus L.) belongs to the species of the
genus Citrullus of cucurbitaceae family,
which usually consists of outsized amount
of varieties that are comonly known as
melons Mabaleha, et al, 2007
Colocynthis citrullus L is among the 300
species of melon found in tropical Africa
and it is cultivated for its seeds, which are
rich in oil (53%) and protein (28%N(ui, et

Plants are primary sources of medicines an
food used by humans every day. Their roots,
stems, leavesflowers, fruits and seeds
provide food for humansAfnaech, 2009;

Hemingsway, 2004)Citrullus collocynthis,

Citrullus vulgaris and Lagenaria siceraria

species are gourd melon (egusi) seed
grown in most parts of Nigeria. Gourd
melon seeds belong to the family
Cucurbitaceae. They are versatile and
include hundreds of species of vine bearing
coiled climbing tendrils and some of the
most unusual fruits ithe world. This plant

family is known for its remarkable genetic
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al., 2009. The regions of itscultivation  Defatting of melon (egusi) flour samples
g\clqde:CMlddle East, Cli\llgerla, GtEana, TO?Q’ Defatted samples of the five varieties of
benin, L.ameroon and some other coun rlesgourd melon seeds were prepared by putting
in Africa for the foods in the seeds and as A ome quantitie of the flour sample in

crop interplanted with maize, cassava and soxhlet apparatus and refluxing

yam @Jr_uakpa ar_ld Aluko, 2004 Som_e continuously under heat withhrexane (b.p.
Lagenaria sicerariagourds melon €gusi) 40-60°C) for nine hours

seeds are grown in Yoruba land, Nigeria '

mostly for utility purposes.Lagenaria Determination of Proximate Composition

siceraria |  (AWK), otherwise called proximate analysis of the samples were

Akeregbe in Yoruba land,Lagenaria  carried out on dry matter and expressed in
sicerariall (BBG) is called Ighaademu and percentages, using standard procedures

Lagenaria sicerarialll (BGG) is known as  recommended by Association of Official
Igbaje. Howewr, some indigenous rural apalytical Chemists (AOAC, 1990). The fat
dwellers eat the seeds of these gourd plantg,nient (FC) was determined using solvent
as soup thickners and are called Melon Orgyiraction nethod with Rhexane (b.p. 460
Eqgusi in Yoruba. Like some common egusi °C) in a soxhlet extractor. The moisture
that have been worked on, they are verycontent (MC) was determined using air oven
good sources of fats and protein, with fat 5o weight difference after ovattying for 4
content of about 50%(Ogundele and g poyrs at 108C. Crude Protein (CP) was
Oshodi, 2010; Ogundele et al., 2012). qetermined by Kjeldahal method to
However, increased consumption of fatty getermine percentagnitrogen content and
foods may promote hypertension and conyerted to protein content as percentage
obesity, which are well known risk factors Nitrogen x 6.25. Total ash Content (TAC)

of stroke (Nguemeni, et al., 2014) yNtic 55 determined by weight difference after
and palmitic acids have been establislas incinerating a known weight to ash in a

the most important of the dietary risk factors il furnace. The Crude Fibre (CF) was
in cholesterol high density (CHD) (Bender, yetermined according to ®eon, 1981.

1992). High level of blood cholesterol is carhohydrate was determined by difference
associated with the incidence of CHD which 109 94~ x ( F C MC CP TAC

increases the LDL (low density lipoprotein The proximate analysis was carried out in

inwhich ~46% of the molecule is yipjicates and the results are in % dry

cholesterol) (Bender, 1992)ence, it IS matter weight of samples (Ogundele and
important to see the effect of removal of the gghogi 2010).

oil content of these melon seeds on the o . o
nutritional value of the seeds. Determination of Defatting Efficiency

MATERIALS AND METHOD (DE)

, The defatting efficiency (DE) was carried
The melon seeds used for this research worlgt on, the defatted samples as follows:
areCitrullus colocynthisCitrullus vulgaris
Lagenaria sicerarial (African wine kettle), DE =
Lageneria sicerariall (Basketball gourd)
and Lagenaria sicerarialll (Bushel giant Vhere:
gourd). The seeds were bought from llora inFCRM = Fat content of raw melon
Oyo State and in Akure. The seeds were _
identified at Federal Reearch Institute, FCDM = Fat content of defatted melon
Ibadan, Oyo State, Nigeria. They were 2.4 Determination of Total Sugar

dehusked, dried, picked and milled in anq g,gar conte was determined by the
blender into flour. method of Shaffer Somogyi sugar
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thiosulphate (AOAC, 1990). 500 mL boiling water.

Preparation of the reagent solution used Determination of individual sugars

In sugar analysis Sample of the flour (2.5 g) was dissolved in

(a) Shaffer Somogyi Carbonate 50 reagent20 mL distilled water and hydrolysed by
5.0 g KI, 25 g each of anhydrous #&;  using 20 mL 0.1 M ESQw. 5 mL of the
and KNa tartrate. 440 (Rochelle salt) was resulting solution was pipetted into 25x200
dissolved each in 500 mL B in large mm test tube and then 5 mL reagent (a) was
beaker. Solution of CuS®HO (75 mL) added and the mixed well by swirling. The
with concentration of 100 g/L was added test tube was placed in boiling water and
through a funnel with tip under surface, with heated for between 15 and 35 minutes. The
stirring occasionally and 20 g NaHG@nd test tube was thereafteemoved carefully

5 g Kl were dissolved in therge beaker. without agitation to a running water and
The whole mixture was then transferred to lallowed to cool for about 4 minutes. The
litre volumetric flask and 250 mL 0.10 M cap on the tube was removed and 2 mt Ki
KiOs was added and later made up to theK>C>Os was gently added. The mixture was
mark in another one litre volumetric flask. mixed thoroughly to ensure that £uwas
The mixture was covered and left over nightdissolved and then allowed sbvand in cool
before use. water bath for 5 minutes with mixing done
twice during the period. The remaining
mixture was later titrated against 0.005 M
NaS03 using starch indicator. The blank
was equally run as described above and then
the test solution titre value Istnacted from

(c)  Thiosulphate standard solutien: the blank. The titration was repeated until
0.005 M NaS0s solution was prepared two concordant results were obtained. The
daily from standardized stock of 0.1 M amount of sugar present was calculated
NaxS,03 solution. based on the equation of Somogyi sugar

(d)  Starch indicator: 2.5 g starch and 10 thiosulphate equivalents given in Table 1.
g Hgk in little water and then dissolved in

(b) lodine-oxalate solution: -2.5 g Ki
and 2.5 g KC:0O4  were dissolved in
distilled water and diluted to 100 mL. The
solution was prepared fresh.

Table 1:ShafferSomogyi sugarthiosulphate equivalerior sugar calculation

Sugar Heating Time (minutes) Equation

L-Arabinose 30.00 y =0.1234x +0.060
Fructose 15.00 y =0.113x + 0.079
D-Galactose 30.00 y =0.1332x + 0.033
Glucose 15.00 y =0.1099x + 0.048
Lactose 25.00 y =0.2031x + 0.030
Maltose 30.00 y =0.2199x + 0.072
D- mannose 35.00 y =0.1148 + 0.084
D-Ribose 25.00 y =0.1381x + 0.098
L-sorbose 15.00 y=0.1244x + 0.116
D-xylose 30.00 y =0.1130x + 0.044

AOAC, (1990) (y = mg sugar in 3nL; x = mL of 0.005M Nax$;0z3)
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defattedflour samples (DFSare relative to
dry matter (mg/100 gw) andare presented

in Tables 2 and 3respectively. The
proximate composition of the five vaties

: - of gourd melon (egusi) seeds in Table 2
g of each sample electrically and burned m(OgundeIe and Oshodi. 2010; Ogundele et

excess oxygen (wit recommended oxygen :
pressure 32‘925 (atmospheres) in the yt?ombfal" 2012)shovs that the seeds are very high

The maximum temperature rise of the bomb':6 Ogtruldi tfat56 %irfgnlt% riﬂgc'?? "from
calorimeter was measured with the ~2-UoFL. 1% 10 96.0.EU. 1% WI itrulius

thermocouple and galvanometer system.comcym.hiS h_aving_ the highest v_alue and
The rise in temperature obtained WasLagenarla sicerarial (AWK) having the

compared with that of benzoiccid to least value. On_ the average, the crude fat
determne the calorifictnergy values of the content OOf the five varies of gour_d seeds
sample materials. Energy was  also is 51.30%. These values are consistent with
calculated using Atwater factoFAO the fat cont.ents_of some other melons in the
2002). ’ same family like Clt_rullus lanatus, C.
mannii and C. meleovhich are (56.67+4.90,
Statistical Analysis 45.89+4.73, 42.67+3.43) respectively as

One way analysis of variance (ANOVA) reported by Loukou et al(2007).

and least significance difference (LSD) were The fat contents of these varieties of melon
carried out on the replicate data generatecseeds are however high than the fat
using SPSS 18. The results are expressed apntents ofseeds like chick pea (1.%)
mean + standard deviation. Duncan was alsqSancheVioquez et.al., 1998) and African
used to determine values that areyam bean (0.58 to 1.7%) (Oshodiet al.,
significan t |y di fferent 1906)t hHence Citrul@s Ocdlocynthis,
(Ogundele and Oshodi, 2010). Citrullus vulgaris, Lagenaria siceraria |

RESULTS AND DISCUSSION (AWK), Lagenariasiceraria I (BBG) and
_ N Lagenaria siceraria 1l (BGG) seeds have
Proximate composition of full-fat seeds

high vegetable oil content for human
FFS anddefatted flours samplesDFS consumption andor industrial applications
The proximate compositiorvalues of the

such asn the cosmetics and food industries.
full-fat seed (FFS) floursamples and

Determination of Calorific energy values
using bomb calorimeter

Ballistic bomb calorimeter (Gallenkamp
CBB-330-030F) was used to ignite about 5

Table 2: Proximate composition (%) of ffidit gourd seed flours

Parameter Sample
Ogundele et al., 2012 Ogundele and Oshodi, 2010

C.colocynthis  C.vulgaris LSI(AWK) LSII(BBG) LSHI(BGG)
Protein 24.3P+2.13 32.96+2.53 34.64+0.08 27.7P+0.41 32.70+0.35
Fat 56.67+0.10 49.59+1.40 46.03+1.72 53.35+0.24 50.9P+1.57
Moisture 3.08+0.80 2.75+0.27 5.67+0.06 5.13+0.04 5.67+0.11
Ash 3.15+0.30 3.53%0.32 3.79%0.17 4.07%40.22 4.50+0.22
Fibre 1.972+1.00 2.00'+1.00 1.62+0.25 0.75+0.15 2.99+0.50
Cartohydrate 10.88+3.03 9.17+2.88 8.79+1594  8.99+0.76 3.23+1.90

Values with different superscriptions on the same aoavsignificantly differentgs O 0. 0 5
(Ogundele and Oshodi, 2010; Ogundele et al., 2012)

46



JABU Journal of Science and Technology2016, Vol 2:4)

Defattingthese oil seeds flour samplesth extraction. The fat content of the defatted
n-hexane was veryffective as presented in seeds ranges from 0.47+0.35% (C.
Table 3 colocynthig to 2.20+0.7%% for C. vulgaris.

The defatting efficiency ranges from 95.56 ;I'hetie ;e?ults tare:[ S'fm”ar tOdthfet[egort g|vlen
to 99.17%, showing that virtually all the [O' '€ 'at content ot some detatted samples

seed oil was effectively removed witmly "Xﬁ. defgtted gi\ssia fi;glc;algseed (0.39) %
a redigible fraction left during oil (Akinyede and Amoo, ).

Table 3: Proximate composition (%) of somefdtted gourd melon seed flours

Parameter Sample

C.colocynthis C.vulgaris LSI(AWK) LSI(BBG) LSHI(BGG)
Protein 56.17+4.91 59.76+0.13 67.95+0.28 62.04%2.17 58.78%4.26
Fat 0.472+0.35 2.20+0.79 0.77%40.73 0.96"+0.36 1.64°+0.69
Moisture 4.64+0.76 5.73%0.13 3.72+0.76 9.13F+2.17 7.07°%1.48
Total Ash 6.46+1.19 6.42+1.28 8.79+0.72 8.317%1.38 11.96+0.25
Fibre 4.39%2.32 5.00°%1.00 5.5%+0.77 3.42°%0.85 4.59%0.91
Carbohydrate 27.8%+5.16 20.89%+9.25 13.29+1.41 16.12+2.80 15.98+6.16
DE 99.17 95.56 98.33 98.20 96.78

Values with different superscriptions on the same aoesignificantly differentap O 0. 05 .
DE is the % Deffatning Effectiveness

The values of the percentage crude proteinsiceraria | (AWK), L. siceraria Il (BBG)
(dw) for Citrullus colocynthis C. vulgaris, and L. siceraria Ill (BGG)are essentially
Lagenaia siceraria | (AWK), Lsicerariall good sources of protein for human
(BBG) and L. siceraria Ill (BGG seed consumption and can be good substitutes for
flours in Table 2 are 24.37£2.13, animal protein for the fast growing need of
32.96+2.53, 34.64+08, 27.71+0.41 and protein for children and the fast growing
32.70+035 % respectively with an average world populaton. In addition, they can also
of 30.48%. These values are higher than theserve as good sources of protein concentrate
protein contents of five cultivated African for human and animal food formulation.

yam bean ranging fron(.18 to 25.78) %
(Adeyeye, 1997); whole Adenopus
breviflorus seed (28.60%) (Oshodj 1992)
and chickpea (24.706) (Sanchez/ioque,
1998). These melon(egusi) seed flour
varietiesaregood sources of protein and can
compete favourably with some other good
sources of protein like Conophor nut (29.09
%), Jatropha curcas seeds (29%) and
Cucumeropsis edulis which is another
vari ety of Aegusi o0,
contain 31.83% protein (Akpabange et al.
2008). Hence&. colocynthis, C. vulgaris, L.
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More importantly, the percentage
protein content of the seeds is reasonably
increased by datting as presented in Table
3. The protein comint of the defatted gourd
seed flours ranges from (56.17+4.91) % for
(C.colocynthi¥ to (67.95+0.28) % for(L.
siceraria l). Defatting therefore increased
the protein content of the seeds under study
by 130.49, 81.31, 91.13, 123.89 and 79.76

s/?c foahla‘? I (A\/\)'%thlsacgrﬁ'l\éuﬁan%é)

' and L. siceraria lll (BGGY)espectively.
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The crude fibre contents of these Sugar content of FFS and DFS
seed flours are considerably low with values
ranging from (0.75%0.15) %_( sicerariall)
to (2.992£0.50) %l(. sicerarialll) as seen in
‘(Ij'qbl? f2 There is howeyeno S|gE|f|cant of theI gourd seeds, with d@tattqﬁjgtére? Th

' erence 1 n these adhisU@Risteht with the Uncréaie in €s
values are comparablg W.'th the crude flt?recarbohydrate values of the seeds with
r_eported for_ s_everal |nd!genous Cucurb'tsdefattingas in Tables 2 and 3
like the varieties of African yam beans
(ranging 1.61 to 38) % (Adeyeye, 1997), The predominant sugars in the FFS are
peal millet (1.8+0.30%) (Oshodi et al., Lactose, DRibose and Maltose sugar;
1999), Cucurbita lanatus(1.33 %) and for ranging from (65.90 t0144.40) mg/100g,
raw Jatropha catharicg1.60%) (Oladele, (48.93 t0106.00) mg/10@ and (60.71 to
2008). On the other hand, the crude fibres93.69) mg/100g respectively; while in the
of the defatted samples are higher withDFS, these three sugars are still
values ranging from 32+0.85 % forlL. predominating. The range of these sugars in
siceraria Il to 5.52+0.77 % fot .siceraria DFS are: Maltose @81 to 168.89)
|. The increase in the fibre content of the mg/100g, Lactose (55.13 to 98.46) mg/100g
defatted samples is possibly due to theand DGalactose (49 to 85.88) mg/100g.
relative availability of the fibre that was Lactose and Maltose are both disaccharides
increased after removing almost 1@ fat  hence on the averagége gourd melon seeds
from the samplesThe hgh values of the havehigh disaccharide content. The high
fibre of the defatted gourd seed flours will Lactosevalue is likely to acount for the
aid the rate of digestion and absaspt milky appearance othe FFS and DF$n
compared with the FESHence, defatting solution, making the mlon seeds of
makes the fibre in the gourd melon seedpossible quality for infant  mixes
samples tdbe available more as roughages_formu|ati0n. Maltose on the other hand will
Fibre consists of cellulose dn enhance the use of these gourd melon seeds
hemicellulose, a heterogeneogsoup in in drinks and beverageXylose content in
which pentosanusually dominate over both the FFS and DFS arerelatedly low.
lignin and pectin substances. There is now Xylose is classified as a monosaccharide of
evidence that dietary fibre has a number ofthe aldopentose type, which means that it
beneficial effects related to its indigestibility contains five carbon atoms and includes an
in the small intestine (Asp, 1996). Due  aldehyde functional group. It is the
physical properties, dietaryfiore and precursor to hemicellulose, one of the main
polysaccharides also influence digestion andconstituets of biomass.
absorption processes in the small intestine
(Cherbut et al., 1995).

The sugar contents of the FFS and DFS are
seen in Figures 1 and 2. Theaee general
increase in the values of the sugar contents
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Figure 1: Varieties of sugar contents of fidlt gourd seed flour samples (mg/1009)
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Figure 2: Varieties of sugar contents offdded gourd seed flour samples (mg/100g)
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Figure 3: Comparison of the towigar content of full fat and datted gourd seed flour
samples (mg/100q)

Xylose is also the first saccharide added tomonosaccharide espially glucose and
the serine or threonine in the proteoglycanfructose is an importance factor. The
type Oglycosylation, and, so, it is the first importane of blood glucose response after
saccharide in biosynthetpathways of most a meal is often expressed as the glycaemic
anionic polysaccharides such as heparinndex (Asp, 1996). The low glucose content
sulphate and  chondroitin  sulphate of these melon seeds is a facttrat
(Wikipedia, 2015).The values of the total enhance their suitability for the
sugar of the nm gourd melon seed flours consumption of adults especially the
rangefrom 506.47 mg/100gQ. colocynthi3  hypertensive ones.
to 592.27 mg/100gL( siceraria Il BBG).
There is corresponding increase noticed inEnergy Content (EQ)
the total sugar values of the defatted gourdTables 4shows the energy contents of the
seeds with values (mg/100g) ranging fromfull-fat and defatted gourd melo(egusi)
527.62 €. colocynthi3 to 775.96 C. seeds. The gross energy of the raw melon
vulgarig). This is possibly as a result of samples determined using bombocaheter
corresponding increase in the Carbohyelra ranges from 2685.77to 1275.08 KJ/100g
values of the defatted gourd melon seeddor L. siceraria (Il) and L. siceraria (I)
compared to the lower Carbohydrate valuesrespectively. The calculated gross energy
of the raw gourd melon seedrructose for the raw melon samples ranges from
ranges from 35.40mg/100g to 53.48 (2440.74 to 2693.82) KJ/100g. The
mg/100g in the raw samples and 40.67calculated gross energy values got from the
mg/100g to 61.73 mg/100g in the deéatt result of the proximate analysis of protein,
flour samples.Glucose on the other hand carbohydrate and fatising Atwaterfactors
ranges from 31.71 mg/100g to 49.13 are higher than the calorimeter determined
mg/100g in the raw samples and 36.67energy forL. siceraria Il (BBG) and L.
mg/100g to 57.18 mg/100g in the defattedsicerarialll (BGG)
samples.The relatively low values of the
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Table 4: Energy content of fulat and defatted gourd seed flours (KJ/100g)

Energy of full fat melon (egusi) seed Energy of defatted
melon (egusi) seed
flours
Sample " Gross ™ Gross ™ Gross Energy2
Energyl Energy?2

C.colocynthis 2674.90 2693.82 1445.73

C.vulgaris 2685.45 2551.04 1452.45

L.sicerarial 2685.77 2440.74 1409.57

L.sicerariall 1751.08 2583.23 1331.24

L.siceraria lll 1275.46 2507.23 1331.60

*Energy determined using Bomb Calorimeter; **Energy calculated using Atwater factor

The lower calorimeter determined energy ash, fibre, carbohydrate and eventually the
for L. sicerariall (BBG)and L.sicerarialll sugar contents of the samples.The
(BGG) may be due to energy lost to the predominant sugars in the FFS are Lactose,
environment and calorimeter during D-Ribose and Maltosehile glucose values
experiment. Defattingof the melon seeds are relatively low in both FFS and DFS. On
however lel to reduction in the calculated the other hand, defatting led to increase in
energy values, ranging from (1331.60 to Maltose and decrease in Lactose level of the
1452.45) KJ/100g foL.. siceraiia Il and C.  gourd melon seed¥he low glucose content
vulgaries respectively. The percentage of these melon seeds is a factdnat
energy due to fat in the raw sampinges enhance their suitability for the
from (61.11 to 77.75) % and this was consumption of adults specially the
reduced to (2.05.06) % inthe defatted hypertensive ones while reduction of the fat
melon flour samples. Obviously, the fat contents makes it more nutritious,
extracted is most likely responsible for this elimination the risk forhypertension and
reduction since fat has the greatest energybesity

production according to Atwater factors. REEERENCES
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Abstract

Consumer sd0 accept abidépendent oo both bty reutaittve anchsafety d b e
values. In assessing these values, nine composite samples of bread were widely sampled over
three months(Feb.- April 2011, in two towns in OtAde Local Government Area of Osun

State. Standard methods were usedietermine the proximate composition (moisture, ash,
protein, crude fibre, fat and catibarate contents) of the samples and trace metals (Pb, Cr,
Co, Cu and Zn) were analysed using Atomic Absorption Spectrophotometer. Results of
proximate compositionn %, as ordered above occurred in the ranges4.38% 0.220.51,
1.21-7.91, 1.962.52 and 57.064.92 while those of trace metals, in mg/kg, were not detected
(n.d)}0.30, 0.321.49, n.d0.06, 0.020.21, n.d0.41 and n.@.01. Apart from crude fibre
content which in all the samples had values similar to those found in wheat flour used in
making bread, values for other proximate components were low. Similarly, values for Co, Ni
and Zn in all the bread samples were lower than results of Khetralki 200, Naghipouret

al., 2014, Onianwat al, 2001 and AKamil, 2011 while Pb, Cu and Zn were not detected in

any sample from Ikeji Arakeji. All the bread samples could therefore be said to be safe for
consumption but some lack essential nutrients for aab#gjpy by consumers.

Keywords: Bread Proximate compositigriHeavy metal

INTRODUCTION

Bread is a common food in Nigerian. t hat make it injurious t
Its consumption cuts across people of
different age, religion and status. A numberI
of types exists and with varying
composition depending on the source of raw
materials and recipe for formulation. Bread
has beendescribe by Dewettinck et al
(2008) as a fermented confectionery
produced mainly from wheat flour, water
yeast and salt by a series of process
involving mixing, kneading, proofing,
shaping and bakingOther constituents are

Generally, food is important for

i feds sustenance but ur
detrimental to health and pose a threat to
life. Report by Deman (1990) states that
human cells need forffve chemical
components and other elements called
essential nutrients to be present in adequate
' healthy food. Aside oxygen and water, the
e?emaining fortythree are grouped into the

five main classes of carbohydrate, protein,

fat, minerals and vitamins. A nutritive and

implr_?versdano]lc tadditivgs. Ats’ io?/?/,rr]_elladth well-balanced diet should be made of foods
quality and safety are important. e e\ hich supply all these essential nutrients.
former deals with characteristics that appeal

to sight, taste and nutritional value thus Apart from the nutrients, trace
determining its acceptability to consumers, elements, including heavyetals are also
the latter concerns absence or acceptablémportant in nutrition either for their
levels of contaminants or otheubstances essential nature or toxicity.Mahindru
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(2004) and Algyria et al. (1990 reported Proximate analysis and trace metal
that copper, manganese, selenium, determination

chromium, iron, zincand molybdenunare
examples of trace elementsthat are
important in human dietExcessive intake A clean dry crucible was weighed and used
of zinc has been linked with copper to get 2 g sample to obtain a total weight
deficiency (Bhutta, 2000) whilelead (W1). This was placed in an oven, gradually
exposure causesbrain damage and this is heated to 105 °C and maintained at this
more severe iryoung children This work  temperatug for 6 hours. It was thereafter
was therefore carried out to determine thecooled in a dessicator and weighed again.
nutritive and the safety values of bread The process was repeated until a constant
produced and consumed in two towns, lkejiweight (W2) was obtained. Percentage
Arakeji and Ipetu liesa, in Osun State moisture content was calculated using the
indwelt by a ample number of Staff of formula: % moisture content = 100 (W1
Joseph Ayo Babalola University. These will W2)/(W1) (Joslyn, 190).

be based on the trace metal compos_ition Ohetermination of ash content

bread samples which has been done in a few . _ .

other places and its proximate composition,A crucible earlier washed and dried was

Determination of moisture content

one that is seldom found in literature. weighed. Moisturdree sample (5 g) was
then placed in it to obtain a total weight

MATERIALS AND ME THODS (W1). This was placed in a muffle furnace

Sample collection and heated at 550 °C for 3 hours to obtain

. . . ., the ash. Theashed sample was weighed
Ipetu ljesa lies on latitude 7.467°, (W2) after cooling in a dessicator.

longitude 4'8830 and hz}s a hig.her land are"J}Dercentage ash content was calculated as
and population than lkeji Arakeji, a town on 100 (W1i W2)/(W1) (Joslyn, 1970)

latitude 7.430°, longitude 4.948°. Both o _
towns are in Oriade Local Government Determination of crude fibre

Area, Osun State, SoutNest ngerla_. A sample (3 g) was weighed (W1) into an
Bread samples (1 to 6) were obtainedeyiraction apparatus. It was extracted three
randomly from markets, bestops, bread  imesusing light petroleum ether by stirring,
vendors and bakeries to form six compositesaytiing and decanting. The extracted sample
samples from Ipetu ljesa and three (7 to 9was airdried and transferred to a clean dry
from Ikeji Arakeji. These were kept in 100 cn$ conical flask. A 0.1275 M
nylons and taken to the laboratory. sulphuric acid (80 cR) taken at room

Quality control temperature and brought to its boiling point
was adeéd to the sample in the conical flask
and heated for 30 minute¥he flask was

rotated after every few minutes to remove
particles from the side and mix the content.
A plate was perforated and filter paper
placed to cover the holes in it. The plate was

Chemicals used for the work were of
analytical grade and the water was glass
distiled. The containers utilized were
soaked in solution of dilute trioxonitrate (V)
acid, washed and well rinsed. Blank
determination was carried out and thefixed to a Buchner funnel and the mixture
results deducte_:d from those (.)f samples. immediately poured into it. Adjustment was
Standard solutions of metals of interest were

d ith iat It ddone to the funnel so that filtration was
gfgﬂfed Wlln Czei%rr(;%rrge thS: SA:é] completed within 10 minutes. The insoluble
(PerkinElmer A Analyst 200 Atomic matter was washed several times with

) ) boiling water until free from acid. It was
AbsorptionSpectrometer Version 3.0) used transfered back to the conical flask and

for analyzing trace metals 0.313 M (80 cr) NaOH measured at
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ordinary temperature and brought to boiling volume of water. The ammoniateam
point was added and heated for 30 minutesdistilled into 2 % boric acid (10 cthwith 5
The mixture was was then allowed to standdrops of methyl red indicator for 15
for a minute and then filtered immediatelly. minutes. The distilled ammonia was then
The insoluble raterial was transferred to the titrated with 0.02 M hydrochloric acid. The
filter paper by means of boiling water and method was used to determine nitrogen and
then washed with 1 % hydrochloric acid andthe value got was multiplied by 6.25 to
again with boiling water until free from obtain crude protein (Barenholz, 2002).
acid. It was thereafter washed twice with
ethanol and thrice with ether. The insoluble
material wa then transferred to a dry and The crude carbohydrate content was
weighed crucible. It was repeatedly dried atdetermined by difference in 100 % and the
100 °C, cooled and weighed to a constantsum of percentages of moisture, fat, crude
weight (W2). The crucible and its content fibre and protein.

were then placed on a heating mantle iq aDetermination of trace metals

fume cupboard to burn off the organic )

matter. It was hen transferred to a muffle Sample (59g) ovendried at 60 °C was
furnace, heated at 550 °C for 3 hours,Weighed into a dry clean crucible. This
cooled and the ash content weighed as w®ample was ignited in a muffle furnace at

Determination of total carbohydrate

(A.O.A.C., 1990). SOQ °C for 68 hours to obtain a greyish
o white ash. It was cooled on an asbestos
Determination of crude fat sheet and 5 cfnof 1 N HNOs added to it.

Sample (3 g) was weighed (W1) into a To obtain a more perfect greyish white ash,
folded fatfree filter paper and a small it was evaporated to dryness by heating on a
cotton wool placed on ifThis was properly hot plate at 400 °C for 15 minutes. This ash
tied with thread at both ends and weighedwas cooled on an asbestos sheet, 19 afm
(W2). It was then placed in the extraction 1 N HCl was added and the content was
thimble and a small amount of cotton wool filtered into 50 cm volumetric flask. A
placed on top. The apparatus was connectegolution (10 cr portion) of 0.1 N HCI was
after the addition of 300 cm(60-80 °C) used to wash the crucible and the filter
petroleum ether. Extractiowas carried out paper three times to make up to volume with
for 3 hours using heating mantle with 0.1 N HCI. The filtrate was stored for trace
continuous flow of water in the condenser. metals [lead (Pb), chromium (Cr), cobalt
The sample was thereafter removed; air (Co), copper (Cu) and zinc Zf)]
dried, placed in an oven and heated at 8adetermination using Atomic Absorption
°C. Heating, cooling and weighing were Spectrophotometer (A.O.A.C., 1990).
carried out until a constant weigW/g) was  RESULTS AND DISCUSSION

obtained (A.O.A.C., 1990).
( ) Table 1 shows results of proximate

Determination of crude protein composition of the bread samples.
Sample (0.15 g) was weighed and Percentage moisture content was generally
transferred into Kjeldahl digestion flask. low in all the bread samples as it ranged
Catalyst (0.8 g) and concentrated sulphuricfrom 1.96 to 4.32 %. Moisture content of a
acid (2 cni) were then added to the sample food substance is an essential factor in the
in the flask. The content adhe flask was determination bits nutritive value and is an
then heated on the heating mantle for 1 houindex of its stability and quality. It can also
until the liquid became clear. The digest wasinfluence its packaging and shelf life. Bread
cooled and made alkaline using 15 3caf sample 1 therefore had the lowest shelf life
40 % NaOH. This was then transferred toand greatest tendency to spoil while sample
the distillation apparatus using minimum 9 had the highest shelf life and lowest
56



JABU Journal of Science and Technology2016, Vol 2:4)

vulnerability to spoilage. The bread

being the least. It is important to note that

samples also had low ash content rangingash content gives an idea of the amount of

from 0.22 to 0.51 %, with that of sample 9

Table 1: Proximate compositionof bread (%)

mineral elements present in a sample.

Bread Moisture Ash Fat Crude Fibre  Protein Carbohydrate
1 4.32+1.23 0.34+0.26 10.91+1.08 7.91+4.23 2.40+0.52 74.13+2.06
2 2.77+1.24 0.26+0.16 14.94+0.55 7.75+0.62 2.52+0.82 71.76+1.18
3 3.36£1.54 0.42+0.16 16.02+1.89 3.20+1.16 2.08+0.17 74.92+2.19
4 3.19+1.22 0.24+0.11 15.45+1.73 5.23+1.33 1.97+0.04 73.93+1.64
5 2.64+0.41 0.39+0.16 16.11+1.63 4.79+0.62 2.26+0.46  73.81+2.38
6 2.26x0.44 0.26+0.10 19.76+0.90 4.11+0.93 2.13+0.50 71.49+0.82
7 2.17+1.34 0.51+0.21 37.61+0.55 1.21+0.41 2.27+0.64 57.06+0.91
8 2.49+1.16 0.51+0.20 31.49+4.78 4.62+1.44 2.45+0.61 58.44+4.64
9 1.96+2.50 0.22+0.10 31.21+2.04 2.63+x0.47 1.96+0.35 62.02+0.95

Results are measstandard deviation (n = 4)

Bread samples from Ikeji Arakeji (7,

range in wheat @5 %) obtained by

8 and 9) had higher percentage fat contentShewry (2009), protein content of all the
and are therefore better sources of energyread samples are low and ranged from 1.96
than those from Ipetu ljesa (1 to 6). This isto 2.52 %. The author also remarked that of
because fat is a high source of energy that ishe twenty amino acids commonly fouird
essential to growigp animals, especially protein, ten of them are essential and can
children. Dietary fibre is an important not be synthesized by animals. These must
ingredient in food and has become populartherefore be supplied through the diet and
in prevention and managemnt of diseasesbread is an example of such. Furthermore,
Crude fibre consists chiefly of cellulose and the same author reported that wheat (white
other vegetable cell wall substances. Rangdlour) contains starch, a form of
of crude fibre obtaied in the bread samples carbolydrate, in the range of 65 to 75 % and
is 1.21 to 7.91 % and is within that (2 to 12 the range of values got in majority of the
g/100 g) obtained by Rodriguet al. (2006) bread samples (57.084.92 %), except

for dietary fibre in wheat flour, a major

samples 7, 8 and 9 from Ikeji Arakeji, fall

ingredient in  bread. Variation or within this. Starch is a good source of
modification of its composition and energy and a fraction of it resists digestion
structure could be caused byood in the small intestine, passing into the colon
processing. and gets fermented to shatiain fatty acids

Similarly, in comparison with the
57
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observed that this may have health benefitssamples 5 and 6 from Ipetu ljesa while the
including reduction of colmectal cancer. values fomd in other samples from Ipetu
llesa were lower than the range reported by
Khaniki et al (2005) and Magomyat al.
(2013) except sample 2 as well as much
lower than maximum concentration

The concentrations of trace metals in
bread samples in the current work are
shown in Table 2 and those for comparison
in Table 3.Lead was not detected in any
bread sample from Ikeji Arakeji as well as

Table 2: Concentration of trace metals in breaqdmg/kg)

Bread sample
1 2 3 4 5 6 7 8 9

Metal

Pb 0.07 0.30 0.11 0.22 n.d. n.d. n.d. n.d. n.d.
Cr 0.47 0.32 0.32 0.52 0.38 0.34 1.49 0.97 0.79
Co 0.05 0.06 0.002 0.05 0.02 0.01 n.d. 0.01 0.002
Ni 0.03 0.12 0.05 0.06 0.11 0.09 0.21 0.17 0.04
Cu 0.41 0.23 0.08 0.08 n.d. 0.01 n.d. n.d. n.d.

Zn n.d. n.d. n.d. 0.01 n.d. 0.004 n.d. n.d. n.d.

n.d. = Not detected

Table 3: Concentration d trace metals for comparison (mg/kg)

Metal Similar work on bread Maximum MaximumleveP
permitted
Pb 0.27-0.52 (Iran¥} 6 (in anysolidfood) 0.2(in cerealgrains)

0.34-3.13 (Nigeria)
0.0040.006 (Basra City)

Cr 0.70-2.80° 1 (in cereals) -
Co 0.201.80° - -
Ni 0.432.28 - -
Cu 0.130.66 (Nigeria) - 0.5
Zn 2.93 (NigeriaJ - 0.31

2.964.61 (Basra City)
7.2 (USAY, 8.2 (Egypt)
13-93 (Romanid)

dKhaniki et al, 2005):°(Naghipouret al, 2014);%(Magomyaet al, 2013);4 (Onianwaet al,
2001),%Al-Kamil, 2011);f(Choi, 2011) andFAO/WHO, 2011) permitted in any solid food

(6 mg/kg) stipulated by Choii (2011). However, all the values detected were higher than those
reported by AlKamin (2011).
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ABSTRACT

The semen quality characteristics shows the potential of the male, reflecting the functional
activity of the testicle. Semen traits of 48 rabbits which include New Zealand White,
Californian White, Palomino Brown and Havana Black rabbits raised in thedhapmics

were appraised. The experiment was carried out at the rabbitry unit of the Department of
Environmental Biology and Fisheries, Adekunle Ajasin University Akupgjkako, Ondo

State. Semen volume, semen pH, motility, sperm concentrgéooentagdive sperms and
sperm morphology were examined. Data obtained was analyzed using SAS 2010. The
analysis of variance showed that the breed of rabbit had significant effect (P< 0.05) on the
traits. The New Zealand White rabbit had the highest volume of séim@n + 0.07ml)
followed by California (0.9G: 0.03ml) while the ejaculate volume of Palomino brown and
Havana black were statistically similar. Semen from New Zealand White bucks was more
alkaline than semen from other breeds studied. The percentaigblef sperms in the semen
samples obtained from New Zealand White bucks (84.33+3.24%) was similar with that of
California breed (82.02 + 4.23%). The least sperm viability was recorded for Havana black
bucks (69.67+£1.12%). Semen from California breed hadhighest sperm concentration of
37.45+3.01 10°f/ml). New Zealand White bucks had higher percentage of normal head
sperms (90.02 6.89%) than theCalifornian breed (89.455.98%). Havana black and
Palomino breed had relatively lower percentage of notreatl sperms (85.08+2.56 % and
82.05+4.64% respectively). The highest percentage of double head and tail sperms were
found in Havana black buckBlew Zealand White and California rabbits had better semen
traits and will have better breeding and reproshecsuccess compared with Palomino brown
and Havana black rabbit in a humid tropical environment.

Keywords semen traits, breed , rabbit, tropics

INTRODUCTION condition, season of collection, number of
ejaculaes collected and interval between
collections (Alvarino, 2000 ; Bruet al.,

?OOZ). Semen traits such as concentration,
mass motility and percentage of motile

Male reproductive functions include the
production of semen containing normal
spermatozoa in adequate number togethe

with ability to mate successfully (Oyeyemi X ) )
y y (Oyey sperm per ejaculate play important role in

et. al, 2008). The semen quality duct ¢ rabbit. Bref al
characteristic represents the potential of thergggoz u((i:) ve sgc;:r?sts of rabbl f'l't re ZLth
male, reflectig the functional activity of the (2002) dserved that mass motility and the

testicle. The quantity and quality of semen f[otal F‘“”?ber of motile spermatozoa per
produced depend on a great variety Ofmsemlnatlon dose were highly correlated

environmental and genetic factors including V;"tth | Igndllng rate |r_1f_ rabﬁlts_. ﬂthter lebe
age, breed, feeding, health status, rearinéOa orn) was significantly influenced by

61


mailto:adelodun.fadare@aaua.edu.ng
mailto:adelodunopeyemi@yahoo.com

JABU Journal of Science and Technology2016, Vol 2:4)

semen concentration and the number ofevaluation include alterations in the shape of
motile sperm pe ejaculate influences the the sperm cell head and tail piece. Elevated
kindling rate. Semen pH acts as an indicatorenvironmental temperatures care

to the normal status of the accessorydangerous and may produce advanced signs
secretion and the livability of spermatozoa of heat stress.Kasa and Thwaites (1992)
(Jeanet al, 2002). Generally, semen pH of observed significant increases in the ratio of
bucks should be slightly alkaline. dead sperms to live sperms after an increase
in the level of heat stress. Sperm
concentration, percentages of dead sperm,
and sperm with intact acrosome were
decreased with elevated temperature during
summer (Okab, 2011)The study of E}
Maghawry and Soliman (2002) also showed
detrimental effects of exposure to high
ambient temperature on the concentration
of spermatozoaf rabbits

The most relevant parasters that correlate
with fertility rate are the number of
spermatozoa inseminated and their motility.
The use of a single attribute is not
sufficiently accurate to predict the fertilizing
ability of the semen (Lavarat al, 2005).
Sperm morphology is considered as a
predictor of success in fertilizing oocytes
duringin vitro fertilization. The sperm head
morphology has been used earlier toSelection of suitable breed of rabbit for a
determine fertility potential in rabbits particular environmental conditions is very
(Lavaraet al, 2008). According to A much essential for successful rabbit
Yahya (2014)there is a positive correlation production (Kumaresan et al., 2011). This
between normal morphology of the spermsstudy was therefore carried out to
and fertility. The normal shape and size of investigate the variation in the semernitsra
the head, mid piece and tail of spermsof temperate breeds of rabb@zlifornian
increase the probability of ovulation and White, New Zealand White, Havana Black
zygote formation. Spermatozoa with longer and Palomino Brown when raised in a
mid piece swimmore slowly, while those humid tropical environment that is
with elongated heads and longer tails swimcharacterized with elevated ambient
faster. The sperm swimming velocity is an temperature and high relative humidity. This
important factor for male fertilization will help in the pediction of breeding and
success. The sperm swimming capacityreproductive success these breeds in the
depends on sperm morphometric, whichhumid tropics.

includes the head length, headdth, mid MATERIALS AND METHODS
piece length and tail length.
Experimental site

Rabbits are very sensitive to high
environmental temperature, where the densd’he experiment was carried out at the
fur and lack of sweat glands make heat losRabbitry Unit of the Department of Animal
very difficult above the zone of thermal and Environmental Biology , Adekunle

neutrality. Elevation of ambient temperature Ajasin Universty, AkungbaAkoko, Ondo
affects puberty deleteriously, leads to State. AkungbigAkoko is located in Akoko

testicular  degeneration and reducesSouth West Local Government Area of
percentages of normal and fertile Ondo state, Nigeria. The area lies in the
spermatozoa in the ejaculate of malesSout h Western r egndon
(Okab, 2011).According to Maraiet al. 5U43 7 ) wi th amb i°Gnt
(2002), high temperatures and humidity can and relative humidity of 46m Hg.

_result in behavioural and phyalcch_anges Experimental animals and management
in bucks that can affect breeding and

reproductive success. Changes after thermdrorty eight (48) temperate breeds of rabbits

stress that can be observed on a semeWhich include California White, Palomino
Brown, New Zealand White and Havana
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black were used for this study. Palomino the microscope using the (X10 mag) and
brown rabbits are golden brown and lynx, (X40 mag). The motility duration was 60

they arelarge meaty rabbits. Californian seconds during which the scoring was done.
White rabbits are rounded in body and haveSloerm concentration: The spermatozoa

short smooth coat they are first bred in theCouqts per one milliliter of.eé'?culate were

1920 (.A) 5 Wit h. the 1int ET) deteﬂnﬁned%r{deerﬁwé rhi ogcopg.
commercial meat rabbit, as a result of

crosses between the Himalayan, and theSperm viability percentage: The differential
standard Crichilla. New Zealand White stainhg (one drop of semen was mixed with
are multipurpose breed because they can b&wvo drops of eosin) on a slide observed

raised for meat, as pets and for laboratoryunder  the  microscope aided the
purpose. determination of the total live sperm cells.

The unstained cells are the viable cells with

The rabbits were raised from weaning . : .
. . intact cell membrane while the stained cells
(4weeks) till maturity (12 weeks) under the showed the ead/norviable ones.

same housing and feeding conditions. The

experimerdl animals were kept in a wooden Sperm morphology: the percentages of
cage with each compartment of dimensionsperms with  normal head and tail as well
of length x widthx height: 80x 50 x30 ém as double head and tail were also
The cages were constructed of wood and aletermined.

wire mesh. The hutch was constructed in ag;atistical analysis

way that it allow there waste to drop on the .
floor easiy and has a single roof which Data obtained from the measurements was

covers all cages from rain or sunlight. They @nalysed using the General linear model of
were fed with commercial pelleted diet; the SAS (2010). The linear model is as
diet used contained 15% Crude protein, 7%SPecified below:

fat, 10% Crude fiber, 1.0% Calcium, v;= + A+ g

together with available phosphorus of .

0.35% and 2550Kcal/kg metabolisable ik = the parameter or interval

energy. They were also supplied with p = overall mean for the parameter of
forages. Clean water was also supplied tointerest

the rabbits adlibitum. Ai = Fixed effect of ith breed (I1=2)

Semen collection and analysis gk = random error associated with each
A matured doe was used to tease buck andecord (Normally= Indepwlently and
semen was collected into a clean, properlyidentically distributed with zero mean and
labeled calibrated coainer and was quickly variance (&)

transferred into laboratory for analysis. The RESULTS AND DISCUSSION

following semen traits were measured:

The least square means of semen physical
traits presented in Table 1 shows that the
New Zealand White rabbit had the highest
volume of semen (1.07+0.07mifpllowed
Semen pH: Semen was liquefied with by California (0.90+ 0.03ml) while the
semenextender and the pH of semen wasejaculate volumes of Palomino Brown and
measured using pH meter. Havana Black were statistically similar.
Vicente (2000) reported higher average of

Semen volume: The volume of the ejaculate
was recorded from the calibrated container
in milli - liters (ml),

Motility: The motility of sperms was
determined with a drop of waelhixed semen volume (1.09ml) for Newealand

: - : : White bucks. According toAbd-El-Azim
liquefied semen on a slide covered with 20x :
20mm cover glass and was observed undefNd EtKamash 2011), the physical
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characteristics such asjaculate volume, fertilization (Jearet al, 2002). Sperms of
semen density, and semen colour, mass andew Zealand White bucks had higher
advanced motility were higher in New perentage motility (78.33 £1.67%) than the
Zealand White rabbits compared with Californian White breed (73.78 * 1.42%).
Californian and Baladi black rabbitébd-  The least sperm motility was recorded for
El-Hakeam et d. (1992) repoed a semen samples obtained from Havana Black
significantly higher semen volume for New rabbit (67.05+0.97%). The percentage of
Zealand White compared with California viable sperms in the semen samples
bucks. Moce et al (2000) also found that obtained from tB New Zealand White
ejaculate volume was higher in bucks of bucks (84.33+£3.24%) was similar with that
New Zealand Whitecompared with other of California breed (82.02 = 4.23%). The
breeds studied. Castellinet al. (2006), least sperm viability was also recorded for
however reported higher average semenHavana black bucks (69.67+1.12%). Abd
volume for California bucks thaMew  EI- Hakeam et al. (1992) reported a
Zealand Whitducks. significant difference in semen pk¥.89)

- d (7.59), in the sperm maotility (60.27 %)
Measurements of semen pH is of greatan .
importance because it acts as an indicatior‘ifjmOI (66.'22 %) betweekew Zealand White
to the normal status of the accessoryand California Brun et al. (2004) reported

secretion and the livability o$permatozoa that California by_cks gave significantly
(Jeanet al, 2002). Generally, semen pH of higher sperm motility percentage compared

- - with the other breeds studied. New el
2]9 g:zesdhs\gg gzrsl:;%rgz ?ijg%%)zhneg;fgtnwmte buc§<s sho_wed a significantly higher
pH in this study. Semen from New Zealand (by 610 9% ratio of intact spermatozoa
White bucks was more alkaline than semen(l‘a’Odn"’lret al., 2000).
from other breeds studiedh& highest mean However, semen from California White
pH value was recorded for semen from Newbreed had the highest sperm concentration
Zealand White bucks followed by California of 37.45+3.01 (18ml). This was followed
White and Palomino Brown while the least by New Zealand White bks with
pH value was observed with Havana black34.27+1.79 (1&ml), Palomino Brown with
rabbit. However, Abd-El-Azim and E}  33.80+2.53 (1®ml) and Havana Black
Kamash 2011)reported that semen pHaw  rabbit with 29.52+1.45 (fml). Abd-El-
higher in Californian white rabbits. Hakeam et al (1992) reported a nen
f significant difference in packed sperm
volume (sperm concentration) betwddew
dZealand WhiteandCalifornia Whitebucks.

Sperm motility illustrates the degree o
sperm activity and it is important in the
passage of sperms through the oviduct an
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TABLE 1: Least square means of the semen physical traits as affected by breed

Parameters New Zealand California Palomino Havana black
Volume(ml) 1.07+0.07 0.90+0.03 0.78+0.04 0.76+0.05

pH 7.99+0.04 7.45+0.07  7.16+0.08 7.08+0.08

Motility (%) 78.33+1.67  73.78+1.42 70.02.+1.09 67.05+0.9¢

Viability (%) 84.33+3.22  82.02 +4.23 72.00+1.68 69.67+1.12

Concentration 34.27+1.79  37.45+3.0% 33.80+2.58 29.52+1.4%
(1f/ml)

abcqdyean on the same row with different superscripts are significantly (P<0.05) different

Table 2 shows the percentage spermwas a negative correlation between semen
morphology of the different breeds studied. volume and semen pH. There was a positive
New Zealand White bucks had higher correlation of 0.85 between semen volume
percentage of normal head sperms (9@&02 and motility. The higher the semen volem
6.89%) than theCalifornian breed (89.45 the better the motility of the sperms. The
5.98%). Havana Black and Palomino Brown correlation between semen volume and
breed had relatively lower percentage ofconcentration was insignificant. There was a
normal head sperms (85.08+2.56 andpositive correlation between sperm motility
82.05+4.64%, respectively). and the normal morphology of sperm tail.
The correlation coefficient of normal tail
and sperm motility was 0.94. There was a

by California White, while the least double positive correlation between semen pH and

head sperms was recorded for New Zealan&he percentage of double head sperm as well
White bucks.Bodnaret al. (2000) reported as between semen pH and the percentage of

lower average abnormal spermatozoad.oupl.e tail sperm.Semen pH correl_ated
content of the ejaculates for New ZealandS'gn'f'cantly with the percentage Qf primary
White compared with Pannon White and and secondary sperm abnormalities (Bodnar

Angora rabbit. In the case of New Zealand etal, 2000).

White a lower rate of tail abnormalities Havana black bucks had relatively lower
were found (Bodnaet al ., 2000). semen volume, sperm motility, viability and
concentration with higher sperm
abnormalities. This could be as a result of
their inability to tolerate high ambient
jemperature and relative humidity which
characterized he humid tropical
environment. Fadare (2014) reported a high
heat stress index for Havana Black rabbits
aised in the humid tropics. Elevated
emperature has a significant effect on
semen pH and sperm abnormalities. Retca
The Pearson correlation of the semaaitér  al. (2005) observed that semeolume and
presented on Table 3 shows a wide range ofnotility indices changed with elevated
coefficients among the semen traits. Theretemperature. The report of Okab (2011)
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The highest percentage of ube head
sperms was found in Havana black followed

However, California White breed had the
highest percentage (85.78+2.19%) of
normal tail sperms whel the least
percentage was observed in the seme
samples from Palomino bucks. The least
percentage of double tail was found in New
Zealand White bucks while the highest
percentage was recorded for Havana Blac
bucks



JABU Journal of Science and Technology2016, Vol 2:4)

showed that sperm  concentration, intact acrosome decreased with elevated
percentages of dead sperm, and sperm witllemperature.

TABLE 2: L east square means of the sperm morphology as affected by breed
Parameters New Zealand California  Palomino Havana black
Normal head(%) 90.02+6.89 89.45+5.98 82.05+4.64 85.08+2.58

Double head(%) 2.33+0.33 7.89+5.44 4.20+0.85  9.78+3.89
Normal tail (%) 81.33+3.24  85.78+2.19 73.00+4.63 78.34+2.52

Double tail(%)  12.27+5.79 14.67+1.28 14.80+3.58 18.34+1.56

abcq\iean on the same row with different superscripts are significantly (P<0.05) different

TABLE 3: Pearson correlation of the semen traits

Vol pH Motility Viability Conc. Nhead Ahead Ntail Atail

Vol 1.00

pH -0.42  1.00

Motility 0.85 0.57 1.00

Viability 0.49 0.34 0.85 1.00

Conc. 0.12 0.27 0.53 0.46 1.00

Nhead 0.29 0.35 0.02 0.45 0.36  1.00

Ahead 0.31 0.72 0.08 0.31 039 -0.69 1.00

Ntail 021 0.26 094 0.34 0.25 0.78 0.23 1.00

Atail 0.15 0.74 -0.68 0.47 0.38 0.32 0.75 -0.87 1.00

Vol=Semen volume,Nhead=Normal head, Ahead=Abnormal head, Ntail=Normal tail,
Atail= Abnormal tail

CONCLUSION relatively lower semen volume, sperm

- - motility, viability and concentration with
New Zealand White bucks had higher higher sperm abnormalities. Ne#ealand

values in some traits such as semen vqumeW. ) ) )
- White and California rabbit had better
semen H and sperm motility. The . . :
P P y rls)emen traits compared with Palomino

percentage of viable sperms in the seme . :
samples obtained from New Zealand White rown and I_—Iavana black rabbit in a hur_md
tropical environment. New Zealand White

bucks was similar with that of California ) : ; .

breed. Semen from Gfrnia breed had the and (_:allfornlan White ‘.N'” have bgtter

highest sperm concentration arfdghest bree_dmg qnd reproductive success in the

percentage of normatail sperms among the huml_d tropes and ShQUId be c_on5|derec_i by

breed studied Havana black bucks had rabb't breeders in humid  tropical
environment
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Joseph Ayo Babalola University P.M.B Ikeji Arakeji, Osun State, Nigeria.

ABSTRACT

Biochemical and histological studies on the effects of Lonart D®lasmodium berghei
infected mice was investigated. Fifty mice were divided into five study groups of ten mice
each. The groups were positive control, negative control, plasmodium with half therapeutic
dose, plasmodium with therapeutic dose and plasmodium with double therapesgic
respectively. Serum ALT, AST and ALP activities were significantly increased in negative
control mice when compared with other groups, while parasitized mice with half therapeutic
dose and double therapeutic doses showed significant increase ineseayme level when
compared with positive control at (P < 0.05). Parasitized mice with therapeutic dose showed a
significant decrease in AST and ALT levels and no significant difference was observed in
ALP level when compared with positive controlhis result was also supported by
histological examination of the liver of parasitized mice treated with therapeutic dose
showingmarked improvement in renal epithelium and reduction in hepatic macrophage.

Keywords: Aspartate transaminase, Alanine transaminagkalfe phosphatase arldver
tissue.

INTRODUCTION

Malaria is a disease of global public health (McIintosh and Olliaro]1999; Adjuik et al.,
importance. Its social and economic burden2004 and WHO, 2006).A mosquito infects

is a major obstacle to human developmenta person with sporozoites in the process of
in many of the wor | dtdkisg ghbboodr neeal.t Thec sparozdites ithers .
heavily affected countries, maiar alone enter the bloodstream and migrate to the
accounts for 40% of public health liver. In the liver, they multiply into
expenditure, 30% to 50% of hospital merozoites which infect and rupéu the
admissions, and up to 60% of outpatientliver cells in an attempt to escape back into
visits (WHO, 2007). Malaria is transmitted the bloodstream where infection continues.
from person to person by the bite of The invasion of liver cells by the sporozoite
mosquitoes infected whit the protozoan form of the malarial parasites can cause
parasite Plasmodium Four Plasmodium organ congestion, sinusoidal blockage and
species are capable of causing malaria ircellular inflammation (Jarikret al, 2002).
humans: Plasmodium falciparum, These changes in hepatocytes can lead to
Plasmodium vivax, IBsmodium malariae the leakage of parenchymal (transaminases)
and Plasmodium ovale Of these and membranous (alkaline phosphatase)
Plasmodium falciparunis responsible for enzymes of the liver into the circulatory
over 90% of casesnd almost all of the system (Burtis et al, 2001) Hence the
malaria deaths worldwide (WHO, 2008b). increase in liver enzymes (AST, ALdnd
ALP) which have been observed among

Artemisinin derivatives have been shown to malarial infected patientaegraith, 1981
r f r relief of clinical symptom ! !
produce faster relief of clinical symptoms Onyesom and Onyemakonor, 20ZXKlso

and faster clearance of parasites from thed trated that th ) i
blood than other antimalarial drugs emonstrated that the various liver enzyme
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(AST, ALT and ALP) activities in serum suspension (0.2 ml) containing 1x "16f
increased with increase in malarial parasiteparasitized eryttocytes on day zero.
density &ad confirmed that the hepatic Parasitaemia was assessed by thin blood
(l'iver) stage of t hefilmpnadeay colteetidgsblodd ifrdmethecyt c | e i
human host is accompanied by significanttip of the tail and this was stained with
perturbation in t he ®&esmpiastandWHOe2DR0). mizated miceh y ma
and membrane, leading to leakage of thewith parasitaemia of 3% were allocated
liver enzymes into the general circulation. into four study groups often mice each
Artemeter and Ilumenfantrine combined (Builderset al, 2011).
drug is currently receiving global attention Curative (established infection or rane
as the most potent therapy for malaria
. . . st)
infection. The treatment protocol is simple
and there is no incident of drug resistance. The curative potential of the drug was done
However, there is a paucity of data on theemploying the method described tRyley
biochemi@l studies evaluating the safety or and Peters, 19J0The mice were injected
toxic risk potentials associated with this intraperitoneally with standard inoculuaf
synergistic drug. 10" P. bergheiNK 65 infected erythrocytes
on the first day (day 0). After 72 hours and
MATERIAL AND METHODS following confirmation of parasitemia, the
Animal treatment mice were divided into 4 groups of ten mice

Animals were grouped for experimental each.

studies and were treated with Lonart DS Sample collection and biochemical assays
foIIOW|r_19 plasmodlqm parasite inoculation. 24 hours after the 3 days etmental
The mice were weighed at the start of theperiod all mice were sacrificed by
experiment and randomly assigned on the

. : . : . suffocation in chloroform vapor and
basis of their weight into five study groups dissected. Bloodwas obtained by cardiac
of ten mice each. Group A (positive control)

received normal diet. Gr B (negai puncture using sterile syringe and needle,
eceived normal diet, \roup ( €0alVe ihe plood sample was allowed to stand for
control inoculated with plasmodium )

. . ) 30minutes to clot at room temperature and
receivel normal diet while groups C, D and P

7 . further spun at 2000rpm for 15 minutes in
E were administered half therapeutic dose,an MSE table top centrifuge. The serum

gherap?tlJ_tlc dto[s)(; and (illou?le ther"Jllo‘:"u“Cremoved with sterile needle was then used
0Se of Lohar respectively. for biochemical investigations.

Parasite inoculation Assay for alkaline phosphatase (ALP),

The malaria parasite used was aalanine aminotransferase (ALT) and
chloroquinesensitive strain oPlasmodium aspartate =~ aminotransferases  (AST)
berghei (NK-65), obtained from the activities.

National Institute for Medical Research :
S Alkaline phosphatase (ALP) (E.C 3.1.3.1)
(NIMR), Ibadan, Nigeria and kept at the activity was assayed according to the

Department of Biochemistry Joseph Ayo method described bv (Basset al. 1946
Babalola University, IkejiArakeji, Nigeria. as modified by \(\/%g(ht anojll I5]umme)r,

The parasites were maintained b_y Serial1974) The procedure adescribed byPratt
bloor:j passage 'T)t _mlgei: laaméed and Kaplan(2000) andLee et al (2008
erythrocytes were obtained from a donor ,q o employed for the assay of aspartate
mfectgd mouse by cardiac puncture 1in o i otransferase (AST) (E.C 2.6.1.1) and
helparln ani r_nadle up 20ml W'th. norrre:l q Alanine aminotransferase (ALT) (E.C
saiine. nimais were inocuiate 2.6.1.2) activities  respectively. Al

intraperitoneally  with  infected blood measuremest were done using campsec
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spectrophotometer. determi ned usitestgndthe St ude
Histological study glgfeégnces were ansidered significant if p
For light microscopic examation, liver RESULTS

tissues from each groupere fixed with
10% buffered formalin, embedded with Effect of Plasmodium and lonart DS
paraffin. After routine processing, paraffin treatment on serum activities of aspartate
sections of each tissue were cut into Smaminotransferase (AST), alanine
thickness and stained with haematoxylin aminotransferase (ALT) and alkaline
and eosin (Drury et al, 1967). The phosphatase (ALP) of mice.
phoobmicrographs of the relevant stained
sections were taken with the aid of a light
microscope.

This study was aimed at assessingekient

to which phsmodium affected serum
enzyme levels in mice and how treatment
Statistical analysis with varying doses of Lonart DS

All data colleced were summarized as mean almellorgfted . fth? q cqndmons of the
+ SEM. Significant differences were plasmodium intected mice

Table 1: Effect of plasmodium anehart DS treatment aserum enzyme activities

TREATMENT AST (U/L) ALT (U/L) ALP (U/L)
GROUP
GROUP A
Control 118.0 £ 0.27 56.9 + 0.25 49.5 +0.28
GROUP B
Plasmodium treated | 136.9 + 0.25 131.6 £0.23 180.4 £ 0.17
GROUP C a,b a, b a,
Half therapeutic dose 130.8 + 0.31 60.2 £0.21 b

61.9+0.25
GROUP D a,b a,b a,
Therapeutic dose 116.7 £ 0.35 48.8 + 0.89 b

49.3+£0.22
GROUP E a,b a, b a,
Double therapeutic | 135.4 £ 0.23 65.8 £ 0.31 b
dose 59.7 £ 0.39

Values are mean £ SEM, n=9

a; indicatesignificant difference in results of the different therapeutic doses in mice
compared with control at 0.05 level of significance.

b; indicate significant difference in results of the different therapeutic doses in mice
compared with the plasmodium tredigroup at 0.05 level of significance.
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Effects of plasmodium and lonart DS on treated with half therapeutic dose showed
histopathology of liver perivascular inflammatory cells and
vascular congestion when compared with
control while mice treated with normal
therapeutic dose showed reduction in
hepatic macrophage and tmeice treated
with double therapeutic dose showétke
esence of mildperhepatic inflammatory

The histopatblogical effectof plasmodium
and lonart DS (at different dosesyere
done on the liver sections of the
experimental mice. Microscopic observation
indicated chronic infiltrations of
polymorphs, marked degenerating features’’
in hepatocytes of plasmodium treated mice
when ©mpared with control, but the mice

cels

Plate 1.1 Photomicrograph of liver section of control mouse showing hepatic tissue
composing of hepatocytes disposed in sheet, the central veinaf@\ginusoids (s) are well
outlined and free of congestion, inflammatory cells and interstitial collections. Cells appear
essentially normal. (H&E x400)

Plate 1.2 Photomicrograph of liver section of plasmodium treated mouse showing chronic
infiltrations of polymorphs, marked degenerating features in hepatocytes. There is heavy
presence of hepatic microphages. (H&E x400).
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Plate 1.3Photomicrograph of liver section of mouse treated with half therapeutic dose shows
heavy presence of intravascular potyphs (IVP), perivascular inflammatory cells (arrow),
vascular congestion, the hepatocytes appear essentially unremarkable. (H&E x400)

”, -~ - ; P
Plate 1.4 Photomicrograph of liver section of mouse treated with normal therapeutic dose
showing mild dilation of the sinusoids, reduction in hepatic maciggh#e vascular
channels are free of iaimmatory cells and congesti¢H&E x400).
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Plate 1.5 Photomicrograph of liver section of mouse treated with double therapeutic dose
showing increased sinusoidal spaces, reduced microphage, presence of mild perihepatic
inflammatory cells, portal vessels are free of congestionrdianmatory cells (H&E x400).

DISCUSSION where Lonart DS exhibit its effects most.

Liver destruction can affect the metabolic The distortion of tissues which oceurs with
subsguent passage of enzymes into the

rocesses in the body due to the role of liver :
P y blood stream depends on the severity of

in_general metabolism of the organism. cellular damage hence the need to monitor
Enzymes are necessary for normal cellular 9

metabolism including that of the liver these enzymes (AS.T’ A.‘LT and ALP) to
(Rajamanickamand Muthuswamy, 2008). ascertain the physmloglca_l State of the
This study investigated the possible effect oftiSsues .Of mice aplmlnlstered half
Lonart DS on this cellular damage. Alanine therapeut!c, therapeutic  and double
aminotransferase (ALT), aspartate therapeutic doses of Lonart DS.
aminotransferase (AST) and alkaline The liver plays a central role in
phosphatase  (ALP) are consideredtransforming and clearing chemicals and is
indicators of hepatocellular healtfYang  susceptibility to toxicity from these agents.
and Chen, 2(8), (Vozarovaet al., 2002). This is primarily because of its unique
metabolic  responsibility and  close
relationship withthe GIT. Previous studies
have reported that some antimalarial agents

of control parasitized mice as compared . . ;
. . such as chloroquine (Pari and Amail, 2005)
with all the other grups was observed. This and amodiaquine (Faromet al, 2000) can

increase in enzyme activities may be as a . )
result of liver injury caused by the Induce hepatic damage. Previous authors

Plasmodiuminfection and the consequent however,_ did hot agree on the capacity of
release of the enzymes into the blood A.CT to induce I|_ve Injuries, !f?d'ca“”g a
stream This is shown in the slight decrease in the activities of AST,

histopathological examination of the liver of ALT and ALP when compa_red to the
the parasitized mouse which possessegormal control suggest that this drug does

F e o not disrup or induce hepatic injurgimilar
marked chronic infiltration®f polymorphs,_ to those suggested by Georgewill and

marked degenerating features in .
. Ebong, 201). They reportatbrmal hepatic
hepatocytesThe level of thee enzyma in cells in mice administered with ACT.

serum reflects pathological and
physiological state of the liver and hence WhereasAd_aramoyeet_al., (2008)r_eported
increased liver damage rats administered

A significant increase in the activities of
ALT, AST and ALP in the blood and liver
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with ACT, in the present study it was caution should be taken in administering the
observed that administration of Lonart DS drug beyond the therapeutic dose.

caused a significant but dose dependent

increase in activities of serum enzymes

AST, ALT and ALP This may suggest the REFERENCES

ability of the drug to predispose to hepatic Adaramoye OA Osaimoje D.O

toxicity (VahdatiMashhadian and Akinsanya, M.A, Nneji, M.N, and
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ABSTRACT

Vegetables are the edible parts of plant. Occurrefcaicrobial spoilage of vegetables is
recognized as a source of potential hehlirard to man and animals. The research focuses
on isolation of microbes particularly bacteria and fungi from marketed vegetables. Samples
were collected and Standard microbiological analyses were used to isolate bacteria and fungi.
Eight bacterial isolate that were isolated ar®revibacillus brevi, Bacillus subtilis,
Branmehamlla cattarhalis, Escherichia coli, Salmonella typhi, Pseudomonas aruginosa,
Serratia marcscen and Staphylococcus $mur fungal isolates were also isolated;
Aspergillus flavus, Aspeillus niger, Penicillium sp, Saccharomyces Bepper Capsicum
annuum has the highest bacterial count (6.53 X df@/ml) while shoko Celosiaargentig)

has the highest fungal count (5.45 ¥c0/ml). In this study, the high prevalence of fungal
and lacterial contamination of these vegetables depicts unhygienic handling of these food
materials at the point of cultivation, harvesting, transportation or sellimgrefore, there is

need to safeguard the health of final consumers by proper washing enfiectin of these
products which are consumed in their raw forms.

Keywords: Bacterial isolates, Microbial load, Vegetables

INTRODUCTION minerals and carbohydrates. Vegetable
The word vegetable was first recorded incontain various medicinal agents and are
English in the early 15th century. It comes valued mainly for their high vitamin and
from old French and was originally applied mineral content (Mariet al.,2013).

to all plants. The word is still used in this Studies have evaluated the association of
sense in biological contexts. It is derived fruit and vegetables consumption with the
from Medieval Latinvegetabilis meaniry  reduction of risk of specific diseas€si( et
"growing", “fl our i s hal, 204 Hdweveravedetahtes oftdn%aldd ) .
Vegetables are the edible component ofcontain phytotoxins and antinutrients, which
plant. This typically means the leaves, interfere with the absorption of nutrients
stems, bulbs, seeds and root of a plant(Marie et al., 2013. These includea-
However, the word vegetable is not solanine,a-chaconine, enzyme inhibitors of
scientific and its meaning is largely based cholinesterase, protease, amylase, cyanide,
on culinary ad cultural tradition(ICMSF,  cyanide precursors, oxalic acid and others.
1986; Bankefa, 2013; Akinyeleet. al., These toxins are natural used to wipe off the
2013) insects, predators and fungi that might
Vegetables are important protective attack the plantAyanyemi,2013).

component of food that is highly beneficial

for the maintenance of good health andThe number of outbreaks of food borne
prevention of diseases. They containillnesses associated with consumption of
varying proportions of twamins such as fresh vegetables has increased due to
vitamin A, K, B6, provitamins, dietary contaminants (Sengun and Karapinar,
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2004). The incidence of microorganisms in to-fork continuum Eckert and Ogawa,
vegetables may be expected to reflect thel988 Barthet al., 2009).

sanitary quality 6the processing steps and

the aseptic condition of the raw product at Vegetables particularly the leafy ones have
the time of processingA(noahet.al., 2007 been impkated in nearly half the
Ayanyemi, 2013 However, pathogenic gastrointestinal infections caused by
microorganisms of human origin may also norovirus in the United States. These foods
be present in minimally processed are commonly eaten raw and may become
vegetables as the minimal tedtogical contaminated during preparation by an
processing may be unable to remove thenfected food handler. Hygiene is important
original contamination resulting from air, when handling foods that areaten raw.
soil, water, Insects, animal, workers, Such products need to be properly washed,
harvesting and transportation equipment.handled and stored to limit contamination
Certain fungi such asAspergillus spp (Akinyeleet al.,2013.

Fusarium spp and Penicillium spp which ~ Some microbial contaminants are capable of
are commonly occurring filamentous fungi colonising and creating lesions on healthy
may grow on vegetable and their growth plant tissue Zhang 2014). The occurrence
may result in production of toxins known as of microbial spoilage of vegetable is
mycotoxins, which may cause a variety of recognized as a source of potential health
illness in human having allergic responseshazard to man and animals. This is due to
to immune suppression and cancBoyle, the production of toxins by the
2015). microoganisms. Therefore, bacteriological
Vegetables are frequently consumed rawsafe fruits and vegetables are essential to
without being exposed to aseptic processesnaximize the hedit benefits promised by
that reliably eliminates pathogens. Washingadequate consumption of these prodite
fruits and vegetables in chlorinated waterresearch focuses on isolation of pathogenic
can reduce microbial load but cannot bemicroorganisms particularly bacteria and
considererd as the ultimate method tofungi marketed vegetables.

eliminate p#&hogens (dseph, 2013)Eating

or drinking contaminated foods can causeMATERIALS AND METHODS

food-borne diseases. Many different types Study Area

of bacteria, viruses and parasites canAkure is situated at 7.85North latitude,
contaminate food, so there is numerous5.19 East longitude and 396 meters
different food borne infectiongRichard, elevation above the sea level. Akure is a big
2013) Microorganism an be introduced to town in Nigeria, having about 420,594
the crop on the seed itself, during crop inhabitants.Owena which is located in the
growth in the field, during harvesting and suburb of Owena town in Ifedore Local
postharvest handling, or during storage andGovernment Area of OndState, between
distribution @kinyele, 2009). Therefore, latitude 7.18 N, longitude 5.0% E (Lasisi,
early interventive measures during crop 2002).

development and harvestingnd good

agricultural practices (GAP) will provide Collection of samples

drastic reductions in vyield loss due to During the period of the study, six
spoilage at all subsequent steps in the foodvegetables samples; Jews mallow (Ewedu,
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Corchorus sp), Lagos spinach (shoko  and covered at an angle of 60° with a cover
Celosia argentig, tomato Solanum slip. Fungi isolates were characterized and
lycopersicunp, Chili (shomboi Capsicum identified based on their colonial
annuum  Cayenne pepper (Bawai morphology and microscopic characteristics
Capsicum annuupn and water leaf at magnification of x40 objective lenBhey
(Tallinum triangulare), were bought from were identified using different identification
local markets in different towns located in keys (Nelsoret al, 1983).

Ondo state and Osun state. These states atsolation of bacteria

located in the Southwest part of Nigeria. The samples were serially diluted using
The samples were not colledt aseptically sterile distilled water and homogenized. The
because the main purpose was to know thaliluted samples (16 and 10°) were plated
level of contamination associated with on sterile nutrient agaand incubated at
vegetables ranging from harvesting, 37°C for 24 hours. Distinct colonies were
handling and selling. picked and purified by streaking on the
Sterilization of materials same agar. The pure cultures were preserved
The glass wares were thoroughly washedon agar slants for further studies (Bradshaw,
with detergent rinsed thoroughly with 1979). Colony counting was done by means
distilled water and then air dried. The glassof a Gallenkamp colonyozinter.

wares were sterilized in the hot air oven atldentification of bacterial isolates

160°c for one hour. The inoculating loop Spore and gram staining for microscopic
was also sterilized by flaming. The work characterization of bacteria were carried out.
bench was disinfected by swabbing with Other Biochemical tests such as; sugar
95% ethanol. All work in the laboratory was fermentation test, coagulase test, catalase
done in a sterile environment. test, Methyl red test, voggsoskeuer tst,
Preparation of media SIM test, citrate test were also used to
The media used in this research work wereidentify bacteria isolates.

nutrient agar, potato dextrose agar, Gram staining

Skimmed milk agar, starch agar, tributyrin A loopful of young culture was placed on
agar, peptone water and they were allthe slide. Smear was prepared by spreading
prepared accor di ng thdcalture imdistilled watert, the seneativeas
instructions. The media was dissolved in theair dried and heat fixed. The heat fike
adequate amount of distilled water. The smear was first stained with crystal violet
media were all homogenized and autoclavedor 60 seconds. After washing the slide, it
at 121°c for 15 minutes. was stained with safranin for 60 seconds,
Isolation and identification of fungi rinsed with water and air dried. The cells
The samples were serially diluted using were examined under the light microscope

sterile distilled water andomogenized. The usi ng x100 objectives

diluted samples (16 and 10% were plated reaction and  cellular  morphology
onto sterile potato dextrose agar and(Cheesbrough, 2006).

incubated at 25°C for 72 hours. Distinct Bacterial smear was prepared on slide. The
colonies were picked and purified by smear was air dried and heat fixed. The
streaking on the same agar. Mycelia of theprimary stain malachite green was applied
isolated fungi were picked on a #idtwo on the heat fixed slide and was allowed to
drops of lactophenatotton blue was added steam in water bath for five minutes
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Malachite green stain was -applied to Black coloration indicates 4% is produced
avoid drying out. The slides were removed while turbidity of the organism from the
from the steam and rinsed with water until stab mark indicates the ganism is motile.
the slide was clear. The slide was floodedKovacs reagent was then added to the
with counterstain safranin for 60 secondsculture and observed for change in colour.
and then rinsed with water. The slides wereRed coloration indicates indole positive
viewed under oil immersion lens with a (Janda2006).

light microscope. Citrate Test

After the staining procedure, the endosporesThe test isolates were inoculated into test
appeared green having retained the primary ubes containing Simmonda
stain (malachite green). Vegetative cell stebbing to the bottom of the tubes and
appeared pink having retained the streaked, then incubated at 37°C for 24hrs.
counterstain safranin (Onyeagba, 20 After incubation, colour change was
Catalase Test observed, blue coloration indicates the
A drop of hydrogen peroxide was placed onorganism is citrate positive kgneman

a grease free clean slide, a sterile2006).

inoculating loop was used to pick a ety Fermentation of sugar

of the isolate and spread on the hydrogenThe sugars used for this expeéant were
peroxide. Formation of bubbles indicates theglucose, lactose, sucrose, and malatose. One
presence of the catalagnzyme (Bailey and gram of each sugar was weighed into
Scott, 1974). different conical flask. Phenol red (0.019)
VogesProskauer Test was added as an indicator and 5ml each of
The test isolates were inoculated intothe sugar solution were dispensed into
glucose phosphate broth and incubated adi f f er ent tubes wedth Dur
37°C for 72 hours. After incubatiod0%  into each test tube. The tubes were plugged
Potassium hydroxide (alptreapthol) was with cotton wool and labelled appropriately;
added to the culture and observeddolour it was then sterilized in an autoclave at
change (Macfaddin, 2000). 121°C for 15 minutes after which the tubes
Methyl-red Test were allowed to cool.

The test isolates were inoculated into testThe bacterial isolates were inoculated
tubes containing glucose phosphate brothaseptically intosugar solution in the tubes
and incubated at 37°C for 72 hours. After and incubated at 37°C for 72 hours. The
incubation, the methyl red indicator (0.02g change of colour from red to vyellow
in 50ml of 95% ethanol) was addéal the indicates acid production which implies the
culture and observed for change in colour.utilization of sugar by the organism and
Red coloration indicates a positive result appearance of bubble in the Durhartubes
while yellow coloration indicates a negative indicates gas productionUn-inoculated
result (Beck, 2000). tubes were used as control (Cheesbrough,
Sulphur, indole and mortility (SIM) Test 2006).

The test isolates were inoculated into testCoagulase Test

tubes contaiing SIM agar by stabbing to A loop-full of test isolates were picked from
the bottom of the tube and streaked, thena young culture, emulsified with serum
incubated at 37°C for 24hrs. After placed on a clean guee free slide and
incubation, colour change was observed.rocked for 1 minute. The presence of
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agglutination inlicates a positive reaction spore formation, motility, methylred, voges

(Winn et al, 2006).

RESULTS

colour,

opacity,

surface,

proskauer, catalase, and coaguldssble 3
and 4 shows the total bacterial and fungal
count of he marketed vegetable samples
Table 1 shows the colonial morphology of calculated in colony forming units per ml.
bacteria based on the form, size, texture,Table 5 shows the cultural characteristics

elevation and and the microscopic examination of fungi

margin. Table 2 shows the microscopy and isolates by using selective media, atot

biochemical reaction of bacteria isolated dextrose agar

from vegetables based on gram reaction,

TABLE 1: Colonial morphology of bacteria isolated from vegetables

SOLATES ID FORM SIZE COLOUR OPACITY SURFACE TEXTURE ELEVATION MARGIN
TO1 Circular Small Cream  Opaque Glistering Moist Raised Entire
TO2 Circular Small Yellow  Translucent Wrinkled Butyrous Flat Enitre
TO3 Filamentous Medium Cream Tanslucent Veined Moist Flat Filiform
SB1 Circular Small Green  Translucent Smooth Moist Flat Entire
SB2 Rhizoid Large Cream  Cloudy Wrinkled  Moist Raised Undulate
SB3 Circular Large Cream  Cloudy Glistering Moist Raised Lobate
SB4 Circular Puntiform Cream  Translucent Glistering Moist Flat Entire
EW 1 Circular Medium Cream Translucent Glistering Moist Flat Entire
EW?2 Circular Medium Cream Translucent Glistering Moist Flat Entire
SH1 Circular Small Cream Translucent Glistering Moist Flat Entire
PE1 Circular Small Cream Translucent Glistering Moist Flat Entire
PE2 Circular Small Cream Translucent Glistering Moist Flat Entire
PE3 Circular Small Cream Translucent Glistering Moist Flat Entire
WL1 Circular Small Cream Translucent Glistering Moist Flat Entire

KEYS: EW (Ewedu); SH (shoko); TO (Tomato); PE (Pepper); SB (Shombo); WL (Water leaf)
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ISOLATES GR SPORE MOTILITY MR VP CATALASE COAGULASE
ID FORMERS
TO1 + Rod + + + - + -
TO2 + Rod + + - + +
TO3 + cocci - + + -
SB1 - Rod - + - + + -
SB2 + Rod + + + - + -
SB3 - Rod - + + - + -
SB4 + Rod + + + - + +
EW 1 - Rod - + + - + -
EW2 + Rod + + + + + -
SH1 +Rod + + + - + -
PE1 +cocci - + + - + -
clusters
PE2 - Cocci - + - + + +
PE3 - Rod - + - + + -
WL1 + cocci - + - + + +

Keys: Negative : positive: +
VP : Voges Proskauer

GR : Grams reaction MR : Methyl Red,

Table 3: Total bacterial count of marketed vegetables

Samples Bacterial count (16) Bacterial count (16)
EW 1.60p 7 2.64 x 10
SH 2.13x 10 6.43 x 10
TO 2.55% 10 3.23 x 10
PE 2.65x 18 6.53 x 10
SB 2.76x 10 5.75 x 10
WL 5.20 x 16 7.25 x 10

KEYS: EW (Ewedu); SH (shoko); TO (Tomato); PE (Pepper); SB (Shombo); WL (Water
(Colony forming units per ml)

leaf); CFU/ML

Table 4: Total fungal count of marketed vegetables

Samples Fungal count (10 Fungal count (19)
EW 2.43 x 10 5.00 x 10
SH 2.63 x 106 5.45 x 10
TO 1.13x16 3.61x 108
PE 1.09 x 16 3.82x 10
SB 1.26 x 16 3.93x 10
WL 1.06 x 16 3.23x 10

KEYWORDS: EW : (Ewedu); SH : (shoko); TO : (Tomato); PE : (Pepper); SB : (Shombo);
leaf); CFU/ML : (Colony forming units per ml).

WL : (Water
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TABLE 5: Characteristics of the fungi isolates on potato dextrose agar

Isolates Cultural characteristics Microscopic examination of slide  Organism
ID culture
TO1 Whitish colonies becoming Non septatesporangiosphore are  Rhizopus stolonifer
brown black with age directly opposite the branched
rhizoids. Sporangia are subglobose
Sporangiospores are ovoid in shapt
and columellaamubglobose.
TO2 Wrinkled gray colony Non septate mycelia branching Mucor sip
becoming with brownish sporangiophores; columellapyriforr
gray with age. ellipsoidal, pointed conical
TO3 White fluffy growth of Black with sulphur yellow area on  Aspergillus niger
colonies with elevated the surface single celled spores
mycelia that turned black (conidia) in chains developing at the
after 36 hours end of the sterigma arising from the
terminal bud of the sepg@hyphae.
SB1 Colonies are granular, Conodiophores are long and rough Aspergillus flavus
velvety or wooly and yellow just beneath the globose vesicle.
brown Philades are circumferential and art
biseratial. Conidia are round, smoof
or slightly rough andorm long
chains.
SB2 Whitish pink mycelial Macro conidla culture are borne on  Fusarium sp
growth with colonies. phialides on branched conidiospore
Colonies are whitisipick Septate fusiform, slightly curved an
with micro-conidia, ovoid to pointed at both ends
mycelia growth a purple
tinge myceliumellipsodal in
shape are extensive and
cottony in culture
SB3 Shiny, creamy, white Single celled structures Saccharomyce9p
colonies
SB4 Powdery olivaceous green Conidia head has a symmetric Penicillium $p
with sterile margin. Orange penicillin being tangled in chains of
to red, wrinkled, radially conidia
furrowed
EW 1 Shiny, creamy, white Single celled structures Saccharomyces pp
colonies
EW2 Powdery olivaceous green Conidia head has a symmetric Penicillium sp
with sterile margin. Orange penicillin being tangled in chains of
to red, wrinkled, radially conidia
furrowed
SH1 White fluffy growth of Black with sulphur yellow area on  Aspergillus niger
colonies with elevated the surface single celled spores
mycelia that turned black (conidia) in chains developing at the
after 36 hours end of the sterigma arising from the
terminal bud of the seg@hyphae.
PE1 Colonies are granular, Conodiophores are long and rough Aspergillus flavus

velvety or wooly and yellow just beneath the globose vesicle.

brown

Philades are circumferential and art
biseratial. Conidia are round, smoof
or slightly rough and form long
chains.
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PE2 Shiny, creamy, white Single celled strctures Saccharomycegp
colonies

PE3 Shiny, creamy, white Single celled structures Saccharomyce9p
colonies

WL1 Shiny, creamy, white Single celled structures Saccharomycegp
colonies

TABLE 6: SUGAR FERMENTATION PROFILE OF BACTERIA ISOLATED FROM  MARKETED
VEGETABLES

ISOLA GLU SUCR LACT FRUC GAS INDO H:S PROBABLE ORGANISM

TES COSE OSE OSE TOSE LE
TO 1 - - - + - + - Brevibacillus brevi
TO2 + + - + - + - Brevibacillus brevi
TO3 + + - + + - - Staphylococcus sp
SB1 + - - + - - - Pseudomonas aruginosa
SB2 - - + + + - - Salmonella typhii
SB3 + - + + - - - Salmonella typhii
SB4 - - + - + - - Bacillus subitilis
EW 1 + - + - - - - Escherichia coli
EW?2 - - + + + + - Escherichia coli
SH1 - + - + - + - Paenibacillus validus
PE1 - + - - + - + Branmehamllacattarhalis
PE2 + + - + + - - Branmehamlla cattarhalis
PE3 + + + + + + - Serratia marcscens
wL1 + + + + + + - Staphylococcus sp

KEYS: Negative; Positive +

DISCUSSION is in consonance with the study conducted
OIby Baiyewu (1998). This may be linked to
animal dung and manure wkeluring the
cultivation of vegetables as fertilizers.
typhii has been implicated to be responsible
for typhoid fever Baiyewu, 1998). Most
strains ofStaphylococcus spgre known to
be pathogenic due to the heat stable
enterotoxin they produce. The pemce of

Fourteen bacteria isolates were isolate
from freshly marketed vegetables which
includes Jews mallow (Ewed@orchorus
sp), Lagos spinach (shokd Celosia
argentig, tomato Solanumlycopersicun,
Chili (shombo,Capsicumannuunm Cayenne
pepper (Bawa,Capsicumannuun), water

leaf (Tallinum triangulare) based on
colonial, morphological, sugar fermentation Staphyloccus spas supported by the study

and biochemical tests. The presence ot‘OfAyOOIa (2007) may lead to contamination
Brevibacillus brevi, Paenibacillus validus, of food and eventually affects the health of

Bacillus subtilisas also detected bBreidt '€ CONSUMETs.

(2009) revealed the unfgienic practices of Branmehamella cattarhalissolated from
the traders when handling vegetables orpepper Capsicumannuum may be due to
contamination from soil, air and dust. air contamination. Its of high potential risk

TheE.coli andS. typhiiisolated in the study when consumed raw or uneepoked by the
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consumers. It causes upper respiratory tracgovernment are to formulate a aseptic
infection such as sinusitis and oti{fBarth, techniques of producing, handling,
2009) processing, storing and retailing vegetables
especially in developing countries such as
Nigeria. Vegetables should be thoroughly
hWashed with clean portable water before
consuming rawand before cooking in order
to reduce food borne infections. It is
therefore necessary and important that both
the farmer who harvests the vegetables for
transportation, the marketers and consumers
ake necessary and appropriate precautions
In preventing ontamination and eating of
contaminated vegetables. We therefore
ecommend that government at different
evels should intensify the provision of
portable water in our farm settlements to

Pseudosomonas aeruginogaa prominent

inhabitant of soil which is responsible for
diseaes of vegetables. It is associated wit
spoilage of vegetable. According to Amusa
(2007) it is an important cause of infection
and is a frequent cause of nosocomial
infections such as pneumonia, urinary tract
infection (UTIs), and bacteremia. It invades
burns area, causes septic shock an
responsible for cystic fibrosis in human.
Serratia marcescens,an opportunistic

human pathogen isolated in the study ha
also been implicated as one of the

organisms causing nosocomial infection
g 9 reduce the use of uneated waters for

(Micheal, 2013). . .
farming. Animal dung used asnanure

Accordingto Akinyele (2013), fungi isolate should be well treated with disinfectants or
Rhizopus stoloniferand Mucor mucedo autoclaved to reduce their level of
found in the study causes food spoilage.contamination of the vegetable by
They grow on the surface of moist, pathogenic organisms. Likewise, standard
carbohydrateich foods, such as breads, stalls should be erected in our market places
fruits and vegetables. The presence ofwhere the sellers can conveniently display
Penicillium spand Aspergilus nigeragreed their goods without been too close to the

with study of (Akinyele, 2013), and could rpad to reduce air borne contamination of

be due to the fact that these organisms aréhe consumables in the markets.
spore formers and are known as common
environmental contaminants nevertheless,Ad(nov"l%Igment

they have been implicated as food borneWe appreciate the Owena community for

pathogens. the conducive environment created to access

In this study, the higtprevalence of fungi the vegetables used for the study. Also we
and bacteria was further enhanced byacknowledge the. management of Jo.seph
unhygienic mode of transportation of theseAyo Babalola Ur_"VerS'W for the enabling_
consumable products. Also, local practice Ofatmosphere provided for the conduct of this
using organic manure, such as human,research.

animal and poultry dropping as fertilizer
might have contributed immensetp the
occurrence of the pathogen. The
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