World Applied Sciences Journal 32 (2): 183-192, 2014
ISSN 1818-4952

© IDOSI Publications, 2014

DOI: 10.5829/idosi.wasj.2014.32.02.84200

Intestinal Parasites Load and Microscopy of the Leaves of Telfairia
occidentalis Hook. F (Cucurbitaceae) in Niger Delta Region of Nigeria

'Gideon Oyewole Alade, *Tolulope Olukemi Alade and 'Olanrewaju Rita-Marie Omobuwajo

'Department of Pharmacognosy and Herbal Medicine, Faculty of Pharmacy,
Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria
*Department of Medical Laboratory Sciences, Faculty of Basic Medical Sciences,
Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria

Abstract: Telfairia occidentalis Hook. F. (Cucurbitaceae) is well known in West Africa as a staple vegetable.
It is used among various tribes of Nigeria to manage various conditions such as sexual impotence, maintenance
of prostate gland, urinary and digestive disorders and it is also used as immune-stimulant and vermifuge.
Vegetables have been known to harbour parasites. The aim of this work is to determine the level, type of
intestinal parasites on the leaves and the diagnostic characters of the plant for proper identification. Fifty-one
samples of leaves cultivated in flooded and unflooded areas in Amassoma were collected between April and
August 2013 and the parasites isolated by standard microscopic methods. The microscopy of the leaves was
carried out. The most prevalent parasite was Ascaris lumbricoides (44%) followed by Trichuris trichiura (17%),
Entamoeba coli (12%), Hookworm (7.%) while the least was Strongyloides stercoralis (2%). The samples from
flood affected areas showed a higher prevalence rate of 20% than those from flood free areas for Ascaris
lumbricoides. All the parasites except hookworm were present in the samples sold in the market. Anomocytic
stomata were present in the lower surface of leaves other diagnostic characters present in the leaves include
glandular, multicelled glandular trichomes, covering trichomes, prsims of calcium oxalate crystals and starch
granules. The study shows that Ascaris lumbricoides is the major intestinal contaminant of Telfairia
occidentalis vegetable consumed in Amassoma, Nigeria.
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INTRODUCTION used for cooking and soap making [8]. It is a dioecious,

perennial and drought tolerant climber [6, 15-19], planted

Telfairia occidentalis Hook. F. (Cucurbitaceae)
commonly known as fluted pumpkin originates from
West Africa and occurs frequently in Benin, Nigeria and
Cameroun. It is rare in Uganda and absent in East Africa
[1-8]. It has been suggested that it originated from South
Eastern Nigeria and distributed by the Igbos. The wild
plant has been harvested into extinction and is now
replaced by cultivated forms [9]. It is a staple vegetable
grown in Nigeria and popular for its nutritional, medicinal
and industrial values [10-12]. It is known by several
common names: Ugu (Igbo), Iroko or Apiroko (Yoruba),
Ubong (Efik), Umee (Urhobo), Umeke (Edo) [13-14].
The seeds are also nutritious and rich in oil which may be

with stakes of various types including bamboo. The leaf’s
juice has been used to treat sexual impotence, urinary and
digestive disorders, maintenance of prostate gland and as
immune-stimulant and vermifuge [20]. It is employed for
the treatment of anaemia, chronic fatigue and diabetes
[21-22]. It can be eaten cooked and constitutes the main
vegetable of the Nigerian delicacy referred to as “Edikang
ikong” soup [13, 18, 23-24]. Although the raw leaf may not
be chewed directly, it is usually squeezed and used as a
short term blood tonic [25]. It has been reported to have
hepatoprotective activity [26], hypolipidaemic [27] effect
in rats fed with cholesterol rich diet [4], erythropoietic
effect [28] and hypoglycaemic effect [29-30]. It is very rich
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in minerals especially iron [31], phenol and amino acids
[18, 31-34]. The root and the leaves contain alkaloids and
saponins [35-37]. The local preparation of the plant for
medicinal use entails squeezing the juice and for food it is
cooked after rinsing; therefore, the intestinal parasitic load
of the leaves was investigated as part of determining the
safety profile of the plant. Macroscopical and
microscopical characteristics of the leaves were carried
out to ensure proper identification and identity of
adulteration.

MATERIALS AND METHODS

Description of Study Area: Amassoma is the headquarter
of Ogboin clan as well as Ogboin-North Rural
Development Authority in the Southern Ijaw Local
Government Area of Bayelsa State (Fig. 1 & 2). It is the
host community to Niger Delta University, Wilberforce
Island, Bayelsa. It is located about 40 km to the South of
Yenagoa; the State capital. It is on an altitude of 512
above sea level, bound in the North by River Nun, West
by Otuan, East by Toru Ebeni and the South by Ogobiri
[38]. It is the biggest town in Southern Ijaw Local
Government Area whose headquarter is in Oporoma in the
north area. Amassoma has a coastline of approximately 60
km on the Bight of Bonny. It has an area of 2,682 km* and
a population of 319,413 at the 2006 Census [39].
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Study Design / Sample Collection: Telfairia occidentalis
(Plate 1) was identified and authenticated by Mr. Oladele,
of the Department of Forestry and Wild Life Management,
University of PortHacourt, Nigeria. A herbarium specimen
was made and a voucher specimen (NDUP 089) has been
deposited at the herbarium, Department of
Pharmacognosy and Herbal Medicine, Niger Delta
University, Nigeria. Forty-one leaf samples were collected
from different cultivated plants including flood affected
areas in Amassoma. Ten additional samples were obtained
from the main market of the town. The leaves were
collected between April and August 2013.

Sample Analysis

Microscopical Examination for Intestinal Parasites:
Sample weighing 50 g of each batch of vegetable was
examined for intestinal parasite profile as described
by Nyarango et al. [40]. The sample was washed in
distilled water and the suspension was strained
through a sterile sieve to remove undesirable
materials [40]. The filtrate was centrifuged at 3000 rpm for
5 minutes and the supernatant discarded while the deposit
was placed on a glass slide and a cover slip was placed on
it, it was examined under a light microscope using 10x and
40x objective to identify the cysts and eggs [41]. Different
parasite eggs, larvae or cysts present in the samples were
counted.
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Fig. 1: Map of Bayelsa State showing Southern Ijaw Local Government Area
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Fig. 2: Map of Southern Ijaw showing location of

Amassoma
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Plate 1: Photograph of Telfairia occidentalis

Data Analysis: Parasitological indices were analysed
according to standard method [42]. It is described as
follows:

Number of samples infested

Prevalence of Parasites = x 100

Number of samples examined

Number of parasites found
Number of samples infested

Intensity of Parasites = x 100

Number of parasites found < 100

Abundance of Parasites = -
Number of samples examined

Data was analysed with the use of Graph pad® Instat
3 package and employing unpaired t. test to compare the
means of flood and non-flood locations, cultivated and
market sold samples.

Macroscopy and Microscopy of the Leaves: Macroscopy
of the leaf was carried out with the aid of the naked eyes.
Preparation of specimens for microscopical examinations
was carried out by standard methods for the sections and
powdered leaves [37, 43]. All observations were made
using a binocular microscope.

RESULTS
Out of the forty-one leaf samples collected from

cultivated sources, 71% were infested with parasites while
the remaining were free showing that approximately
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Fig. 3: Population of infested and non-infested Telfairia
occidentalis leaf samples from cultivated sources
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Fig. 4: Percentage of Infested Telfairia occidentalis leaf
samples from flood and non-flooded areas

three-quarter of the sample population contained
intestinal parasites (Table 1, Fig. 3). Samples collected
from the flood affected locations were compared with
samples from the flood free locations; the two most
contaminated leaf samples were from flood affected areas.
Both flood and non-flooded areas were equally (about
70%) contaminated (Table 1, Fig. 4). When samples from
cultivated sources were compared with those from the
market the level of the parasitic contamination was 19%
higher in market samples (Table 1). Generally, A.
lumbricoides was the highest in terms of abundance and
prevalence rate in the study area as well as and in the
intensity of infestation in the contaminated samples while
S. stercoralis was the least from cultivated samples
(Tables 1, 2 & 3). A. lumbricoides and T. trichuria were
higher in prevalence and abundance as well as in intensity
in the flooded locations compared to the flood free
locations (Table 3). Hookworms were not location
dependent, while E. histolytica and S. stercoralis were
present only in flood free locations (Table 3). Hookworms
were absent in market samples, while other parasites were
more abundant and more prevalent in samples obtained
from the market than those from cultivated sources.
The intensity of infestation in the contaminated samples



Table 1: Intestinal parasites in Telfairia occidentalis Leaf samples
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Sample Number of

Ova of Ascaris

Ova of Trichuris  Cysts of Entamoeba

Larvae of Stongyloides Total number

SAMPLE size Samples infested [umbricoides trichuria histolytica stercoralis of parasites
Flood / 14 10 (71%) 15 (75%) 4 (20) 0 (0%) 0 (0%) 20
Cultivated

Mean 1.07 0.29 0 0

Non flood / 27 19 (70%) 12 (48%) 4 (16%) 6 (24%) 1 (4%) 25
Cultivated

Mean 0.44 0.15 0.22 0.04

Total Cultivated 41 29 (71%) 27 (60%) 8 (18%) 6 (13%) 1(2%) 45
Flood/Non Flood

Market 10 9 (90%) 7 (47%) 3 (20%) 4 (27%) 1 (7%) 15
Mean 0.7 0.3 0.4 0.1

Table 2: The Prevalence, Intensity and Abundance of the Intestinal Parasites in Telfairia occidentalis Leaves

Ova of Ascaris Hookworm Ova of Trichuris Cysts of Entamoeba Larvae of Strongyloides
Parameter lumbricoides (%) (%) trichuria (%) histolytica (%) stercoralis (%)
Prevalence 44 7 12 2
Intensity 150 100 120 100
Abundance 66 7 15 2

Table 3: Percentage Comparative Prevalence, Intensity and Abundance of the Intestinal Parasites in Telfairia occidentalis Leaves in Flooded and Flood free

Locations in Amassoma

Ova of Ascaris

Ova of

Cysts of Entamoeba

Larvae of

lumbricoides Hookworm Trichuris trichuria histolytica Strongyloides stercoralis
Location Flood Flood Free Flood Flood Flood Free Flood Flood Free Flood Flood Free
Prevalence 57 37 14 0 19 0 4
Intensity 225 120 100 133 100 0 120 0 100
Abundance 107 44 29 15 0 22 0 4

Table 4: Percentage Comparative Prevalence, Intensity and Abundance of the Intestinal Parasites in Telfairia occidentalis leaves from the market and cultivated

sources

Ova of Ascaris

Ova of Trichuris

Cysts of

Larvae of

lumbricoides Hookworm trichuria Entamoeba histolytica Strongyloides stercoralis
Source Cultivated Market Cultivated Cultivated Market Cultivated Market  Cultivated Market
Prevalence 44 50 17 30 12 30 2 10
Intensity 150 140 100 114 100 120 133 100 100
Abundance 66 70 20 30 15 40 2 10
Table 5: Unpaired t. test between Intestinal Parasites in Flood and Non-Flood Locations
Ova of Ascaris Ova of Trichuris Cysts of Entamoeba Larvae of

lumbricoides Hookworm trichuria histolytica Strongyloides stercoralis
Location Flood Non Flood Flood Non Flood  Flood Non Flood  Flood Non Flood  Flood Non Flood
Mean 1.0714* 0.0714 0.2857  0.1481 0 0.2222 0 0.0370
Standard Deviation (D) ~ 1.269 0.2673 0.6112  0.3620 0.000 0.5064 0.000 0.1925
Population Size (N) 14 14 14 27 14 27 14 27
Key: *P < 0.05 (between the same parasite from the two different locations)
Table 6: Table 5. Unpaired t. test between Intestinal Parasites from Cultivated and Market Sources

Ova of Ascaris Ova of Trichuris Cysts of Larvae of

lumbricoides Hookworm trichuria Entamoeba histolytica Strongyloides stercoralis
Location Cultivated Market  Cultivated Cultivated ~ Market Cultivated ~ Market Cultivated Market
Mean 0.6585 0.7000 0.0732 0.1951 0.3000 0.1463 0.4000 0.0244 0.1000
Standard Deviation (D)~ 0.9383 0.8233 0.2637 0.4593 0.4830 0.4220 0.6992 0.1562 0.3162
Population Size (N) 41 41 41 10 41 10 41 10

Key: P> 0.05 (between the same parasite from the two different locations)
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Table 7: Macroscopy of Telfairia occidentalis leaf

1 CHARACTER DESCRIPTION

2 Composition/leaf type Simple, palmate

4 Shape Elliptical, round/ovate

5 Size range Length = 11.2 cm, Breadth = 8.5 cm
7 Margin Serrate

8 Apex Acuminate

9 Base Cordate, symmetrical

10 Habit Shrub

11 Surface Glabrous on both surfaces

12 Colour Dark green (upper surface), light green (lower surface)
13 Texture Papery on both surfaces

Wavy, polygonal epidermal cells devoid of stomata

A B C D
Plate 2: Microscopy of the upper surface of Telfairia occidentalis Leaf (A-D)

E. Wavy epidermal cells F. An isolated glandular trichome

G H

Wavy epidermal cells with Anomocytic stomata
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1. whole

K. Multicellular head

Glandular trichome

Covering trichomes

Prisms of calcium oxalate crystals

Q. Prisms of calcium oxalate erystals with annular vessels R.

Plate 3: Microscopy of the Lower surface of Telfairia occidentalis Leaf (E-R)

was approximately equal (Table 4). The macroscopy and
microscopy of the leaves are as presented in Table 7 and
respectively.

The unpaired t. test showed significant difference
between A. lumbricoides (p < 0.05) in flood and flood free
areas; however, there was no significant difference among
the other parasites in these two locations (Table 5).

There was no significant difference in the parasitic
loads from cultivated and those sold in the market
(Table 6).
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Macroscopically, the leaf is green in colour, the upper
side being somewhat darker than the lower. It is simple,
palmate, elliptical, round to ovate in shape with
acuminate apex, the base is cordate and symmetrical, both
surfaces are glabrous with papery texture. The length of
the leaf ranges between 8.5 -11.2 - 14 cm while the breadth
is 6.5 - 8.5 - 12 cm (Table 7).

The upper epidermis was wavy and was devoid of
stomata, some cells had almost straight anticlinal wall
(Plate 2; A-D). The lower epidermis showed wavy



World Appl. Sci. J., 32 (2):

183-192, 2014

S

T

Transverse section showing V: vascular bundles. C: collenchyma, L:lower and U: upper epidermis. T: covering

trichome

Plate 4: Microscopy of the Transverse section of Telfairia occidentalis leaf through the midrib (S-T)

U. covering trichomes

Z. Starch granules

N

Y. prism of calcium oxalate crystals

Z1. Styloid crystal in erystal idioblast cell

Plate 5: Microscopy of the powdered leaf of Telfairia occidentalis

epidermal cells with anomocytic stomata, starch grains
were present in abundance; 3-4 celled covering trichomes
were numerous and a few glandular trichomes were
observed. Numerous prisms of calcium oxalate crystals
(Plate 3; E-R), vascular bundles and fibres were also found
on the epidermis in the transverse section (Plate 4; S-U).
Covering trichomes, prisms of calcium oxalate crystals
and fibres were also present in the powdered leaves
(Plate 5; V-Y).

DISCUSSION

The data provide the evidence that 7. occidentalis
leaves harbour a wide range of parasitic contaminants.
Vegetables have been reported to harbour parasites
[43-46] in their leaves. Intestinal parasites on vegetables
have been linked with illnesses [46-47], the use of the raw
form of T. occidentalis as it is commonly employed in
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ethnomedicine may therefore be associated with
outbreaks of diseases as has been reported for other
vegetables in many countries of the world [48-50].
Millions of people especially in the developing countries
have suffered from parasitic infections from vegetable
consumption [51]. Contaminations of the samples
collected from cultivated sources may have been
introduced from soil, faeces (human and animal origin),
sewage or unhygienic processing of the material [52-53].
The intestinal parasites were more abundant in flood
affected locations; contamination could therefore be
ascribed to sewage contamination during flood. The most
prevalent intestinal parasite was A. [umbricoides and
this is consistent with some findings from vegetables
and fruits sold in some markets in some parts of Nigeria
[54-55]. Also, the parasitic infestation was more in the
samples obtained from the market. This might be due to
improper handling by vendors and the likelihood of the
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use of unsafe water for rinsing as well as for sprinkling to
keep them fresh [56]. The highest number of parasites per
sample was found to be A. lumbricoides and was also
observed in the samples from a flood affected location.
E. histolytica and S. stercoralis were completely absent
in the flood affected areas (Tables 1 and 4), which may
indicate that the flood washed them away or that
they could not survive it. The result shows that
those sold in the market and the cultivated were from
similar sources. Conclusively, flood affected locations
had higher number of intestinal parasites than those
from flood free areas although the difference was
only significant in A. lumbricoides. There is therefore
the need for thorough cleaning of the leaves with
clean water prior to use, as these parasites pose a health
threat. It is known that Ascaris infection affects the
physical and intellectual status of children; a report
revealed that it causes low intelligent quotient,
significantly low body weight and lower haemoglobin
concentration [57-58].

The microscopical characterization of the transverse
section, the upper and lower surface which were not
reported in previous work [37] were studied in detail. A
distinct diagnostic feature is the styloid crystal in crystal
idioblast cells. The idioblast has a single large styloid with
sharply pointed ends. It has a role in defence of the plant.
The diagnostic microscopical characters may be used in
the differentiation of adulterants and proper identification
of the plant materials.

CONCLUSION

Ascaris  lumbricoides has been shown to be
abundant in Amassoma and therefore poses a major
public health concern. This is an indicator of a negative
effect on growth of undernourished children. Its possible
minute role in causing intestinal obstruction and low
intelligent quotient cannot be neglected. There is
therefore the need for awareness on provision of good
sanitation and general proper hygiene in handling
vegetables for consumption.

REFERENCES

1. Oyekunle, O.J. and O.T. Abosede, 2012. Growth,
Yield and Nutritional Composition of fluted pumpkin
(Telfairia occidentalis) as affected by fertilizer types
in Ogbomoso, South West Nigeria, Bulletin of
Environment, Pharmacology and Life Sciences,
1(9): 81-88.

190

2.

10.

11.

12.

13.

Odiaka, N.I., M.O. Akoroda and E.C. Odiaka, 2008.
Diversity and Production methods of fluted pumpkin
(Telfairia occidentalis Hook. F); Experience with
vegetable farmers in Makurdi, Nigeria, African
Journal of Biotechnology, 7(8): 944-954.

Sanusi, L[.S., W.T. Odofin, S.E. Aladele,
M.O. Oloyede, E.O. Gamra and O. Fajinmi, 2008.
In vitro culture of Telfairia occidentalis under
different cytokinins and auxin combination, African
Journal of Biotechnology, 7(14): 2407-2498.
Adaramoye, O.A., J. Achem, O.0. Akintayo and
M.A. Fafunso, 2007. Hypolipidemic effect of Telfairia
occidentalis (fluted pumpkin) in rats fed a
cholesterol rich diet, Journal of Medicine and Food,
10(2): 330-336.

Ogar, E.A. and J.E. Asiegbu, 2005. Effects of fertilizer
Rates and cutting frequency on the marketable
vegetable and pod yields in fluted pumpkin in South

eastern Nigeria, Journal of Agriculture, Food,
Environment and Extension, 4(1): 66-69.
Schippers, R.R., XXXX. African Indigenous

vegetables: an overview of the cultivated species.
Revised edition on CD-ROM, National Resources
International, Ayles Ford, United Kingdom.
Akoroda, M.O., 1986. Seeds dessication and
recalcitrance in Telfairia occidentalis, Seed Science
Tech., 14: 327.

Okoli, B.E. and C.M. Mgbeogu, 1983. Fluted pumpkin,
Telfairia occidentalis: West African vegetable crop,
Economic Botany, 37(2): 145-149.

Badifu, G.I.O. and A.O. Ogunsina, 1991. Chemical
composition of kernels from some species of
Cucurbitaceae grown in Nigeria, Plant Foods and
Human Nutrition, 41: 35-44.

Ejike, C.E.C.C., P.C. Ugboaja and L.U.S. Ezeanyika,
2010. Dietary incorporation of boiled fluted pumpkin
(Telfairia occidentalis Hook. F.) seeds. Research
Journal of Biological Sciences, 5(2): 140-145.
Phillip, B., A.M. Shittu, 1.0.0. Aiyelaagbe and
T. Adedokun, 2009. Economic potentials of protein
and fluted pumpkin Intercropping as a poverty
Reduction Strategy in South Western Nigeria, World
Journal of Agricultural Sciences, 5(5): 525-534.
Gill, L.S., 1998. Taxonomy of flowering plants,
Africana FEP. Publisher Ltd., Ibadan, pp: 109.
Okpashi, V.E., V.N. Ogugua, E.A. Ugian and
O.U. Njoku, 2013. Physiochemical properties of
fluted pumpkin (Telfairia occidentalis Hook. F.),
The International Journal of Engineering and Science,
2(9): 36-38.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

World Appl. Sci. J., 32 (2)

Akoroda, M.O., 1990. Ethnobotany of Telfairia
occidentalis (Cucurbitaceae) among the Igbos of
Nigeria, Economic Botany, 44: 29-39.

Uboh, F.E., M.I. Akpanabiatu, E.E. Edet and
L.E. Okon, 2011. Distribution of heavy metals in fluted
pumpkin (Telfairia occidentalis) leaves at different
distances away from the traffic congested highways,
International Journal of Advanced Biotechnology
and Resrearch, 2(2): 250-256.

Agatemor, C., 2006. Studies of selected
physiochemical properties of fluted pumpkin
(Telfairia occidentalis Hook. F) seed oil and Tropical
almond (Terminalia capappia L.) seed oil, Pakistan
Journal of Nutrition, 5(4): 306-307.

Horsfall, M. and I.A. Spiff, 2005. Equilibrum sorption
study of AI*, Co*, Ag" in Aqueous solutions by
fluted pumpkin (Telfairia occidentalis Hook. F.),
Waste Biomass Acta Chim. Slov., 52: 174-181.

Idris, S., 2011. Compositional Studies of Telfairia
occidentalis leaves, American Journal of Chemistry,
1(2): 56-59.

Longe, O.G., G.O. Farinu and B.L. Fetuga, 1983.
Nutritional value of the fluted pumpkin
(Telfairia occidentalis), Journal of Agric, Food
Chem., 31(5): 989-992.

Okokon, J.E., A.J. Ekpo and O.A. Eseyin, 2007.
Antiplasmodial activity of ethanolic root extract of
Telfairia occidentalis, Res. J. Parasitol, 2: 94-98.
Oyewole, O.A. and M.E. Abalaka, 2012. Antimicrobial
Activities of Telfairia occidentalis (fluted pumpkin)
leaf extract against selected intestinal pathogens,
Journal of Health Science, 2(2): 1-4.

Gbile, Z.0., 1986. Ethnobotany, Taxonomy and
Conservation of Medicinal plant. In the state of
medicinal plant research in Nigeria, Edited by A.O
Sofowora, pp: 19.

Uboh, F.E., L.LE. Okon and E.E. Edet, 2013. Location of
planting dependent contamination of fluted pumpkin
(Telfairia occidentalis) Leaves with heavy metals,
Journal of Food Nutrition Sciences, 1(2): 18-22.
Effiong, G.S, P.I. Ogban, T.O Ibia and A.A. Adam,
2009. Evaluation of Nutrient- supplying potentials of
fluted pumpkin (Telfairia occidentalis Hook. F) and
okra (4belmosclus esculentus L. Moench), Academic
Journal of Plant Sciences, 2(3): 209-214.
www.pharmanewsonline.com/ugu-pumpkin-leaves-
natural-blood-tonic-byflorence-udoh/.

Oboh, G., 2005. Hepatotprotective property of
ethanol and aqueous extracts of fluted pumpkin
(Telfairia occidentalis) leaves against garlic-induced
oxidative stress, Journal of Med. Food, 8(4): 560-563.

191

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

2 183-192, 2014

Ugwu, C.E., J.E. Olajide, E.O. Alumana and
L.U.S. Ezeanyika, 2011. Comparative effects of the
leaves of Vernonia amygdalina and Telfairia
occidentalis incorporated diets on the lipid profile
of rats, African Journal of Biochemistry Research,
5(1): 28-32.

Ajayi, O.I, T.C. Ajayi, E.D. Omokoro and
N.K.D. TItalim, 2000. Erythropoietic of
pumpkin leaf Telfairia occidentalis in rabbit, A
preliminary study, Nigeria Journal of Physiology
Science, 116: 1-3.

Eseyin, O.A., P. Ebong, A. Ekpo, A. Igboasoiyi and
E. Oforoh, 2007. Hypoglycaemic effect of the seed
extract of Telfairia occidentalis in Rat, Pakistan
Journal of Biological Sciences, 10(3): 498-501.
Aderibigbe, A.O., B.A.S. Lawal and J.O. Oluwagbemi,
1991. The antihyperglycaemic effect of Telfairia
occidentalis in mice, African Journal of Med.
Science, 28: 171-175.

Tindal, H.D., 1968. Commercial vegetables growing,
Oxford Press, pp: 69.

Ladeji, O., Z.S.C. Okoye and T. Ojobe, 1995. Chemical
evaluation of the nutritive value of fluted
pumpkin (Telfairia occidentalis), Food Chemistry,
53(4): 353-355.

Asiegbu, J.E., 1987. Some evaluation of fluted
pumpkin seed, Journal of the Science of Food and
Agriculture, 40(2): 151-155.

Fasuyi, A.O., 2006. Nutritional potentials of some
tropical ~ vegetable leaf meals:  chemical
characterization and functional properties, African
Journal of Biotechnology, 5(1): 049-053.

Akubue, 1980. Chemical composition of Telfairia
occidentalis, Planta Medica, 38: 33-43.

Alada, A.R.A., 2000. Haematological effect of
Telfairia occidentalis’s diet preparation, African
Journal of Biomedical Research, 3(3): 185-186.
Ezugwu, C.O. and N.J. Nwodo, 2000. Studies on
Telfairia occidentalis (fluted pumpkin) and the
characterization of fixed oils from the seeds,
Nigerian Journal of Natural Products and Medicine,
4:37-42.

Audu, N.P., 2011. Niger Delta University and the
socio-economic life of Amassoma, Journal of
Economics and International Finance, 3(9): 529-535.
Federal Republic of Nigeria, Census 2006.
Nyarango, R.M., P.A. Aloo, E.-W. Kabiru and
B.O. Nyanchongi, 2008. The risk of pathogenic
intestinal parasite infections in Kisii Municipality,
Kenya, BMC Public Health, 8: 237.

value



41.

42.

43.

44,

45.

46.

47.

48.

49.

World Appl. Sci. J., 32 (2)

Suzuki, N., 1981. Colour Atlas for Human Helminth
Eggs. APS & JOICFP, Hoken Kaikan Group, Tokyo,
pp: 44-56.

Adeyemo, A.O., G. Onuha and I. Inyang, 2013.
Parasitic survey of clam (Galatea paradoxa) from
two locations in Southern Ijaw Local Government
Area of Bayelsa State, Nigeria, Merit Research
Journal of Environmental Science and Technology,
1(3): 066-070.

Alade, G.O., T.O. Alade and LK. Adewuyi, 2013.
Prevalence of Intestinal parasites in vegetables sold
in Ilorin, Nigeria, American-Eurasian Journal of Agric.
& Environ. Science, 13(9): 1275-1282.

Herdberg, C.W., K.L. McDonald and M.T. Osterholm,
1994. Changing epidemiology of foodborne
disease: a Minneasota perspective, Clin.Infect. Dis.,
18: 671-682.

Altekruse, S.F. and D.L. Swerdlow, 1996. The
changing epidemiology of foodborne diseases, Am.
J. Med. Sci., 311: 23-29.

Beuchat, C.R., 1998. Surface decontamination of fresh
fruits and vegetables eaten raw, A review, Food
safety  unit, World  Health Organization,
WHO/FSF/FOS/98-2.

Beuchat, 2002. Ecological factors influencing survival
and growth of human pathogens on raw fruits and
vegetables, Microbes infect., 4: 413-423.

Rajvanshi, A., 2010. Bacteria load on Street Vended
Salads in Jaipur City, India, Internet Journal of Food
Safety, 12: 136-139.

De Roever, C., 1999. Microbiological safety
evaluations and recommendations on fresh produce,
Food Control, 19: 727-733.

192

50.

51.

52.

53.

54.

55.

56.

57.

58.

2 183-192, 2014

Daryani, A., G.H. Ettehad, M. Sharif, L. Ghorbani and
H. Ziaei, 2008. Prevalence of Intestinal parasites in
Vegetables consumed in Ardabil, Iran, Food Control,
9(8): 790-794.

Olyaei, A. and L. Hajivandi, 2013. Parasitological
Contamination of markets and farms in vegetables
consumed in Southern Iran, Global Veterinaria,
10(3): 327-331.

PHLS (Public Health Service Laboratory Sevice),
1996. Communicable Disease Reports, 6: 37, No. 37,
50. Vol. 7 No. 15, 26.

Olayemi, A.B., 2007. Microbiological hazards
associated with agricultural utilization of urban
polluted river water, International J. Enviro. Health
Res., 7(2): 149-154.

Ward, E.F. and L.G. Irving, 1987. Virus survival on
vegetables spray irrigated with waste water, Wat.
Res., 21: 57-63.

Alli, J.A., G.O. Abolade, A.F. Kolade, A.O. Salako,
C.J. Mgbakor, M.T. Ogundele, A.J. Oyewo and
M.O. Agboola, 2011. Prevalence of Intestinal
Parasites on Fruits Available in Ibadan Markets,
Oyo State, Nigeria, Acta Parasitologica Globalis,
2(1): 06-10.

Uneke, C.J., 2004. Potential for Geohelminth Prasite
Transmission by Raw fruits and vegetables in
Nigeria: Implication for a Risk profile, Journal of
Nutritional and Environmental Medicine, 16(1): 59-68.
Mensah, P., D. Yeboah-Manu, K. Owusu-Darko and
A. Abiordey, 2002. Street Foods in Accra, Ghana:
How safe are they?, Bull. WHO, 80: 546-554.
El-Nofely, A. and A. Shaalam, 1999. Effect of Ascaris
infection on the nutritional status and IQ of children,
International Journal of Anthropology, 14(1): 55-59.



