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Abstract

Proximate compositions of African giant River prawn Macrobrachium vollenhovenii in River Osun, Nigeria were
studied. Twenty samples each were selected at two landing sites Atan and Asejire Lake. Ten samples from each site
were fried, while the remaining 10 were dried to determine the effect of frying on the proximate composition. Protein,
ash fat, crude fibre and moisture contents in dried samples from Atan and Asejire Lakes are 45.85, 13.70, 12.40, 0.01,
92.27 and 46.55, 15.01, 11.20, 0.01 and 92.59 units respectively. Protein, ash fat, crude fibre and moisture contents
in fried samples from Atan and Asejire Lake are 45.69, 13.84, 14.58, 0.01, 92.15 and 46.15, 14.98, 13.69, 0.01 and
92.36 units respectively. The mean proximate composition of M. vollenhovenii in River Osun are 46.06 + 0.38, 14.38
+0.71, 12.98 + 1.48, 0.01 £ 0.00 and 92.34 + 0.19 unit representing protein, ash fat, crude fibre and moisture in that
order. Data were analysed using SPSS (21.0). No significant difference was found in proximate composition from the
two sampling areas. This prawn contains great amount of which can be used as substitute for fish, meat, plant protein
and animal protein in human food and animal feed formulation for animals.
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Introduction

Prawn play important roles in the food chain and are important
food sources for larger animals from fish to whales. They are distributed
throughout the tropics and subtropics on all continents except Europe
[1]. The freshwater prawn, Macrobrachium vollenhovenii supports
artisanal fisheries in many developing countries especially in Africa
[2]. Shell fish contains potent source of nutrients required for the
maintenance of growth of human body. The proximate analysis is a
scheme for routine description of animal feedstuffs devised in 1865
by Henneberg and Stohmann of the Weende Experiment Station in
Germany. The proximate composition of the prawns, crustaceans and
other aquatic organisms has found to be varied due to the seasonal
factors, climatic factors, geographic factors, habitat, developmental
stage, sex, sexual maturation [3,4]. Its biochemical composition may
be affected by several factors as the species, environmental factors, size,
age, natural diet and feed composition [5]. The Prawn has high levels
of omega-3 fatty acids and low levels of mercury [6]. Due to low price
and efficient availability, the prawns and shrimps have good source of
animal protein for low income earners. The proximate composition of
fatty acid profile, cholesterol and total carotenoid contents of prawns
change seasonally [7-9]. The proximate body composition including
protein moisture, fat, and ash are good indicators of physiological
condition of an organism. The greater the protein and lipid content
represents higher the energy density [10]. However, quantities of these
constituents vary considerably within and between species, size, sexual
condition, feeding season and physical activity [3,11]. There is paucity
in the studies on proximate composition of the giant River prawn
which has high amount of proteins, lipids and unique taste with high
demands in national and international markets, so this determine the
proximate compositions of M. vollenhovenii sampled from River Osun
(Figure 1).

Materials and Methods

Description of the study area

The Osun River is a River that flows southwards through central

Yorubaland in southwestern Nigeria from EXkiti state (Lat. 8°20'N and
Lon. 5°16'E) and meanders through three different States (Osun, Oyo,
Ogun respectively) before Lagos State where it empties into the Lagos
Lagoon and the Atlantic Gulf of Guinea (Lat. 6.56°N and Lon. 4.06°E)
(https://en.wikipedia.org/wiki/Osun_river) (Figure 2). It has length
of about 166 miles and plays host to different diversity of fauna and
flora including prawn. It is surrounded by green vegetation (trees and
shrubs) along it course. Samples were collected at two different landing
sites; Asejire in Oyo state and Atan in Ogun State The two sites were
selected based on their easy access, relative availability of fishers and
their prominence to their immediate community as fishing terminus.

Figure 1: Macrobrachium vollenhovenii.
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Figure 2: Map of south-western Nigeria indicating the study areas.

Sample collection

Mixed sizes of healthy samples of M. vollenhovenii were collected
from the two landing sites with the help of artisanal fishermen (Figure
1). The fishermen used combination of gill nets and non-return valve
cage to trap the prawns. The specimens were immediately preserved in
ice packed cooler and transferred to the laboratory, where they were
thoroughly washed off impurity before researching on them.

Proximate composition

Ash content estimation was done following the procedures
of AOAC, (2000) Percentage (%) of Ash = (Weight of Ash /
Weight of sample) x 100. The protein content was determined
using Association of Analytical Chemist (2000) method which
follows the processes of Kjeldahl method.

3
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males

Yo N = =100

1000 cm® mg

Where vs and vb are the titration volumes of the sample and blank,
and 14 g is the molecular weight of nitrogen N.

Once the nitrogen content has been determined it is converted to
a protein content using the appropriate conversion factor: Percentage
(%) of Proteins = (c-b) x 14 x d x 6.25/a x 1000 x 100 (a = sample weight
in (g), b = volume of NaOH required for back titration and neutralize
with 25 ml of 0.1N H,SO, (for sample), ¢ = volume of NaOH required
for back titration and neutralize with 25 ml of 0.IN H_SO, (for blank),
d = normality of NaOH used for titration process, 6.25 = conversion
factor of Nitrogen to protein and 14 = atomic weight of Nitrogen).
Estimation of liquid content was done following the procedures of
Bligh and Dyer (1959). Percentage (%) of Lipids = (Weight of the
extract / Weight of sample) x 100

Percentage (%) of Moisture = (weight loss / original weight of
sample taken) x100

= (W, - W,) x 100

w

1

Where

W =weight (g) of sample before drying

W, =weight (g) of sample after drying
Result and Discussions

The result of the proximate analysis of M. vollenhovenii shows
that the protein content in the samples was high with respect to
other nutrient composition (Table 1). It contains almost half of its
biochemical composition which conforms to Soundarapandian et
al. [12] who stated that protein is the most prominent biochemical
component of crustaceans. The protein content of M. vollenhovenii
(45.69-46.55) corroborates with reports of Reddy and Reddy 2014
who reported 74.24% in Microbrachium rosembergii and Ehigiator
and Nwangwu [13] who reported 53.38% level of the whole prawn and
53.85% edible portion but slightly lower than reports of Ehigiator and
Oterai [14] who reported 68.77-71.37%, Ngoan et al. of 65.4-83.3%,
Dinakaran et al. for M. idae 57.32-61.44%, Ehigiator and Nwagwu [13]
0f 67.68-68.46% for T. fuscatus and Devanathan et al. [15] for Babylonia
spirata (a gastropod). However, this result is higher than that reported
for Caridina Africana 18.98% [16], for M. vollenhovenii, (16.99%),
M. Macrobrachion (17.30%); Penaeus notialis (20.57%) and Bachrus
niger (18.52%). The high protein content in M. vollenhovenii can be
attributed to its omnivorous feeding habit Bello-Olusoji and also may
be due to stress conditions caused by toxicity of heavy metals on protein
metabolism or due to enhanced proteolytic activity as a consequence of
increased metabolic demands following exposure to toxic pollutants in
the freshwater environment Kharat et al. It might also be attributed to
the nature of food available at a particular time. High protein content
may be valuable for food formulation as protein replacement for other
expensive animal protein source in feed production [13].

The result of the mean ash content recorded from the study is
lower than the earlier reports of Ehigiator and Nwangwu, [13]. who
reported 25.33% from M. vollenhovenii and 22.67% obtained from M.
macrobrahion and Adebayo-Tayo and Ogunjobi who reported 10.50%
in T. fuscatus, but higher than reports of Bello Olusoji, of 1.34% and by
Fasakin et al. High level of ash has been observed in the exoskeleton
of prawns found in Lagos Lagoon [17]. The high ash values of the
species are not surprising as crustaceans have shells and these shells
contain more ash than any other type of fish [18]. The high ash content
is of significance in measuring the mineral content of the species as
the amount of ash shows the richness of the food in terms of element
composition.

The mean fat was higher compared to reports of Ehigiator and
Oterai [14] of 6.87-7.68% from M. vollenhovenii and T. fuscatus, Bassey
etal. [19] for Pomecia palludosa, a gastropod and Ergeria radiata, a clam
which ranged from 6.03-7.60% and that recorded by Balasubramania
and Suseelan [20] which ranged from 6.2-7.6%. Lipids are highly
efficient as sources of energy and they contain twice the energy of

Location Mean | CP (%) |ASH (%) | FAT (%) | CF (%) M
Asejire (Dried)) Mean = 4655 | 1501 | 11.20 01 92.59
Atan (Dried) = Mean | 4585 & 1370 | 12.40 01 92.27

Asejire (Fried) Mean | 4615 | 1498 | 13.69 01 92.36
Atan (Fried) | Mean = 4569 | 13.84 1458 01 92.15

Total Mean 4?'3?: * 14_'5’? * 121'_3881 .01 .00 95_'13;

CP: Crude protein; CF: Crude fibre; M: Moisture

Table 1: Proximate composition of Microbrachium vollenhovenii of River Osun.
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carbohydrates and proteins [21]. As a general rule, they act as major
food reserve along with protein and are subject to periodic fluctuations
influenced by environmental variables like temperature [22].

The fiber contents of the samples from the two locations are 0.0100%
which is considerable lower than 0.40-0.54% reported by Ehigiator and
Oterai [14], 0.28-0.32% [23], 0.21-0.34% (MBA, 1980). According to
Sriket et al. [5] handling and process of freezing and thawing negatively
impacts the firmness of prawn tissue, which results in a loss of integrity
of muscle fibers [24-26].

The condition factor of M. vollenhovenii in Atan, Asejire and
Pooled sample is 2.0185, 1.58 and 1.667. This observations shows that
M. vollenhovenii in Atan have better living that those in Asejire [27,28].
This might be due to overfishing in Asejire as the researcher observed
more fishers in Asejire compared to Atan. It is worthy to note the
difference in major fishing gears in the collection areas as fishers in
Asejire uses more of gill nets than other fishing gears whereas fishers
in Asejire employed the services of basket traps more. Also, number
of samples collected in daily bases in Asejire is more which points
towards overfishing. Though, M. vollenhovenii samples from Asejire
are prone to Overfishing and disturbances, they are still in relatively
good condition [29].

Conclusion

M. vollenhovenii is a good source of protein and Ash, thereby, it can
be used as substitute for fish, meat, plant protein and animal protein
for feed formulation for animals and children because they compare
favourably with the protein content of other conventional feed-stuff.
Specimens from the two sampling areas had low fat and fibre and are
considered to be among low fat class group. No significant difference
was found in proximate composition from the two sampling areas.

Acknowledgment

The authors wish to commend the efforts of Adebanjo Ganiyat, Balobalo,
Oladunjoye Rasheed, Omoniyi I. T and others for their efforts towards successful
completion of this research work.

References

1. Holthius LB (1980) Shrimps and Prawns of the world. An annotated catalogue
species of interest to fisheries. FAO Species Catalogues 1: 1-261.

2. Nwosu F, Wolfi M (2006) Population dynamics of the giant African river prawn
Macrobrachium vollenhovenii Herklots 1857 (Crustacea, Palaemonidae) in the
Cross River estuary, Nigeria. West African J Applied Ecology 9: 1-18.

3. Rosa R, Nunes ML (2003) Biochemical composition of deep-sea decapods
crustaceans with two different benthic life strategies of the Portuguese South
Coast. Deep-sea Res 50: 119-130.

4. Mazumder MSA, Rahman MM, Ahmed ATA, Begum M, Hossain MA (2008)
Proximate composition of some small indigenous fish species in Bangladesh.
Internat J Sustain. Crop Prod 3; 18-23.

5. Sriket PS, Benjakul W, Visessanguan, Kijroongrojana K (2007a) Comparative
studies on the effect of freeze-thawing process on the physicochemical
properties and microstructures of black tiger shrimp (Penaeus monodon) and
white shrimp (Penaeus vannamei) muscle. Food Chem 104: 113-121.

6. Smith KL, Guentzel JL (2010) Mercury concentrations and omega-3 fatty acids
in fish and shrimp: Preferential consumption for maximum health benefits. Mar
Pollut Bull 60: 1615-1618.

7. YanarY, Celik M (2006) Seasonal amino acid profiles and mineral contents of
green tiger shrimp (Penaeus semisulcatus De Haan, 1844) and speckled shrimp
(Metapenaeus monoceros Fabricus, 1789) from the Eastern Mediterranean.
Food Chem 94: 33-36.

8. Sriket PS, Benjakul W, Visessanguan, Kijroongrojana K (2007b) Comparative
studies on chemical composition and thermal properties of black tiger prawn

1.

20.

2

=

22.

23.

24,

25.

26.

27.

28.

2

[{e]

. Soundarapandian P, Balamurugan K, Samuel

(Penaeus monodon) and white prawn (Penaeus vannamei) meats. Food Chem
103: 1199-1207.

Wua XY, YF Yang (2011) Heavy metal (Pb, Co, Cd, Cr, Cu, Fe, Mn and Zn)
Concentrations in harvest-size white prawn Litopenaeus vannamei tissues
from aquaculture and wild source. J Food Comp Anal 24: 62-65.

. Dempson IB, Schwarz CJ, Sbears M, Furey G (2004) Comparative proximate

body composition of Atlantic salmon with emphasis on parr from fluvial and
lacustrine habitats. J Fish Biol 64: 1257-1271.

Nargis R (2006) Seasonal variation in the chemical composition of body flesh of
koi fish Anabas testudineus (Block) (Anabantidae, Perciformes). Bangladesh J
Scientific and Industrial Res 41: 219-226.

. Soundarapandian P, Sankthivel K, Dinakaran GK (2009) Culture of Penaeus

monodon (Fabricius) by using Cyclop-Eeze feed. Current Research J Biological
Sci 1: 113-117.

. Ehigiator FAR, Nwangwu IM (2011) Comparative studies of the proximate

composition of three body parts of two freshwater prawns species from Ovia
River, Edo State, Nigeria. Australian J Basic and Applied Sci 5: 2899-2903.

. Ehigiator FAR, Oterai EA (2012) Chemical composition and amino acid

profile of a Caridean prawn (Macrobrachium vollenhovenii) from Ovia River
and tropical periwinkle (Tympanotonus fuscatus) from Benin River Edo state
Nigeria. IJRRAS 11: 162-167.

. Devanathan K, Srinivasan M, Periyasamy N, Balakrishnan S (2011) Nutritional

value of gastropod Babylonia spirata from Thazhanguda, Southeast Coast of
India. Asian Pacific J Tropical Bio 3: 249-252.

. Bello-Olusoji OA, Bankole M, Sheu A, Oyekanmi FB (2006) Availability,

diet composition and feeding behaviors of some commercially important
palaemonidae prawns in fresh and brackish water of Nigeria. J Biol Sci 6: 15-21.

.Adeyeye EIl (2000) Bio-concentration of macro and trace minerals in four

prawns living in Lagos lagoon. Pak J Sci Ind Res 43: 367-373.

.Jike-Wai O, Deekae SN (2011) Chemical and mineral compositions of

commercially important Shellfish in Rivers State, Nigeria. Am-Euras. J Agricand
Environ Sci 10: 752-754.

.Bassey SCO, Eteng MU, Eyong EU, Ofem OE, Akunyoung EO, et al. (2011)

Comparative nutritional and biochemical evaluation of Ergeria radiata (clams)
and Pomecia palludosa (gastropods). Res J Agricand Biol Sci 7: 98-104.

Balasubramania CP, Suseelan C (2001) Biochemical composition of the deep
water crab, Charybdis Smithii. Indian J Fish 48: 333-335.

. Okuzumi M, Fuijii T (2000) Nutritional and functional properties of squid and

cuttle fish. National Cooperative Association of Squid Processors California p. 223.

Nagabhushanan R, Farooqui VM (1982) Mobilization of protein, glycogen, and
lipid during ovarian maturation in mature crabs Scylla serrate. Indian J Mar Sci
11: 184-189.

Bukola CA, Abiodun AO, Adeniyi AO, Damilola OA (2006) Bacteriological and
proximate analysis of periwinkles from two creeks in Nigeria. World Appl Sci J
1: 87-91.

Babu KK, Arnadurai D, Rajagopal S (2010) Bursa spinosa-A megastropod fit
for human consumption. Advance J Food Science and Technology 2: 79-83.

Hanan AT, MH Madlen, MS Hanaa. Residues of some heavy metals and
hormones in freshwater prawn (Macrobrachium rosenbergii) and marine
prawns (Penaeus semisulcatus) with reference to their nutritive value. World
J Zoology 4: 205-215.

Kharat PS, Ghoble LB, Kale RS, Ghoble BC (2009) Impact of TBCC on total
protein content in freshwater prawn, Macrobrachium istnensis. Middle East J
Scientific Research 4: 180-184.

Ngoan LD, Lindberg JE, Ogle B, Thomke S (2000) Anatomical proportions and
chemical and amino acid composition of common prawn species in Central
Vietnam. J Anim Sci 13: 1422-1428.

Ravichandran S, Rameshkumar G, Rosario Prince A (2009) Biochemical
composition of shell and flesh of the indian white Shrimp, Penaeus indicus (H.
milne Edwards 1837) Am-Euras J Sci Res 4: 191-194.

NJ (2008) Preliminary
observations on freshwater prawn farming of Macrobrachium rosenbergii (De
Man) in Tamil Nadu. Int J Zool Res 4: 72-76.

J Fisheries Livest Prod, an open access journal
ISSN: 2332-2608

Volume 6 + Issue 4 + 1000285


http://www.fao.org/docrep/009/ac477e/ac477e00.htm
http://www.fao.org/docrep/009/ac477e/ac477e00.htm
http://dx.doi.org/10.4314/wajae.v9i1.45681
http://dx.doi.org/10.4314/wajae.v9i1.45681
http://dx.doi.org/10.4314/wajae.v9i1.45681
https://doi.org/10.1016/S0967-0637(02)00147-4
https://doi.org/10.1016/S0967-0637(02)00147-4
https://doi.org/10.1016/S0967-0637(02)00147-4
https://www.researchgate.net/publication/240632490_Proximate_composition_of_some_small_indigenous_fish_species_SIS_in_Bangladesh
https://www.researchgate.net/publication/240632490_Proximate_composition_of_some_small_indigenous_fish_species_SIS_in_Bangladesh
https://www.researchgate.net/publication/240632490_Proximate_composition_of_some_small_indigenous_fish_species_SIS_in_Bangladesh
https://www.researchgate.net/publication/222965541_Comparative_studies_on_the_effect_of_freeze-thawing_process_on_the_physicochemical_properties_and_microstructures_of_black_tiger_shrimp_Penaeus_monodon_and_white_shrimp_Penaeus_vannamei_muscle
https://www.researchgate.net/publication/222965541_Comparative_studies_on_the_effect_of_freeze-thawing_process_on_the_physicochemical_properties_and_microstructures_of_black_tiger_shrimp_Penaeus_monodon_and_white_shrimp_Penaeus_vannamei_muscle
https://www.researchgate.net/publication/222965541_Comparative_studies_on_the_effect_of_freeze-thawing_process_on_the_physicochemical_properties_and_microstructures_of_black_tiger_shrimp_Penaeus_monodon_and_white_shrimp_Penaeus_vannamei_muscle
https://www.researchgate.net/publication/222965541_Comparative_studies_on_the_effect_of_freeze-thawing_process_on_the_physicochemical_properties_and_microstructures_of_black_tiger_shrimp_Penaeus_monodon_and_white_shrimp_Penaeus_vannamei_muscle
https://doi.org/10.1016/j.marpolbul.2010.06.045
https://doi.org/10.1016/j.marpolbul.2010.06.045
https://doi.org/10.1016/j.marpolbul.2010.06.045
http://dx.doi.org/10.1016/j.foodchem.2004.09.049
http://dx.doi.org/10.1016/j.foodchem.2004.09.049
http://dx.doi.org/10.1016/j.foodchem.2004.09.049
http://dx.doi.org/10.1016/j.foodchem.2004.09.049
https://www.deepdyve.com/lp/elsevier/comparative-studies-on-chemical-composition-and-thermal-properties-of-DBhutkqh0b
https://www.deepdyve.com/lp/elsevier/comparative-studies-on-chemical-composition-and-thermal-properties-of-DBhutkqh0b
https://www.deepdyve.com/lp/elsevier/comparative-studies-on-chemical-composition-and-thermal-properties-of-DBhutkqh0b
https://www.deepdyve.com/lp/elsevier/comparative-studies-on-chemical-composition-and-thermal-properties-of-DBhutkqh0b
https://doi.org/10.1111/j.0022-1112.2004.00389.x
https://doi.org/10.1111/j.0022-1112.2004.00389.x
https://doi.org/10.1111/j.0022-1112.2004.00389.x
http://dx.doi.org/10.3329/bjsir.v41i3.292
http://dx.doi.org/10.3329/bjsir.v41i3.292
http://dx.doi.org/10.3329/bjsir.v41i3.292
https://www.researchgate.net/publication/41619816_Culture_of_Penaeus_monodon_Fabricius_by_Using_Cyclop-Eeze_Feed
https://www.researchgate.net/publication/41619816_Culture_of_Penaeus_monodon_Fabricius_by_Using_Cyclop-Eeze_Feed
https://www.researchgate.net/publication/41619816_Culture_of_Penaeus_monodon_Fabricius_by_Using_Cyclop-Eeze_Feed
http://ajbasweb.com/old/ajbas/2011/December-2011/2899-2903.pdf
http://ajbasweb.com/old/ajbas/2011/December-2011/2899-2903.pdf
http://ajbasweb.com/old/ajbas/2011/December-2011/2899-2903.pdf
https://pdfs.semanticscholar.org/edfd/c850eb13f53c2c060d083599a208a6a167fb.pdf
https://pdfs.semanticscholar.org/edfd/c850eb13f53c2c060d083599a208a6a167fb.pdf
https://pdfs.semanticscholar.org/edfd/c850eb13f53c2c060d083599a208a6a167fb.pdf
https://pdfs.semanticscholar.org/edfd/c850eb13f53c2c060d083599a208a6a167fb.pdf
http://dx.doi.org/10.3923/jbs.2006.15.21
http://dx.doi.org/10.3923/jbs.2006.15.21
http://dx.doi.org/10.3923/jbs.2006.15.21
https://www.researchgate.net/publication/274715544_Bio-concentration_of_macro_and_trace_minerals_in_four_prawns_living_in_Lagos_lagoon
https://www.researchgate.net/publication/274715544_Bio-concentration_of_macro_and_trace_minerals_in_four_prawns_living_in_Lagos_lagoon
https://www.researchgate.net/publication/229458148_Comparative_Nutritional_and_Biochemical_Evaluation_of_Ergeria_Radiate_Clams_and_Pomecia_Palludosa_Gastropods_Delicacies_and_Effects_of_Processing_Methods
https://www.researchgate.net/publication/229458148_Comparative_Nutritional_and_Biochemical_Evaluation_of_Ergeria_Radiate_Clams_and_Pomecia_Palludosa_Gastropods_Delicacies_and_Effects_of_Processing_Methods
https://www.researchgate.net/publication/229458148_Comparative_Nutritional_and_Biochemical_Evaluation_of_Ergeria_Radiate_Clams_and_Pomecia_Palludosa_Gastropods_Delicacies_and_Effects_of_Processing_Methods
http://eprints.cmfri.org.in/135/
http://eprints.cmfri.org.in/135/
https://books.google.co.in/books/about/Nutritional_and_functional_properties_of.html?id=kHAZAQAAIAAJ
https://books.google.co.in/books/about/Nutritional_and_functional_properties_of.html?id=kHAZAQAAIAAJ
http://nopr.niscair.res.in/bitstream/123456789/38951/1/IJMS 11%282%29 184-186.pdf
http://nopr.niscair.res.in/bitstream/123456789/38951/1/IJMS 11%282%29 184-186.pdf
http://nopr.niscair.res.in/bitstream/123456789/38951/1/IJMS 11%282%29 184-186.pdf
https://www.researchgate.net/publication/238722952_Bacteriological_and_Proximate_Analysis_of_Periwinkles_from_Two_Diffrent_Creeks_in_Nigeria
https://www.researchgate.net/publication/238722952_Bacteriological_and_Proximate_Analysis_of_Periwinkles_from_Two_Diffrent_Creeks_in_Nigeria
https://www.researchgate.net/publication/238722952_Bacteriological_and_Proximate_Analysis_of_Periwinkles_from_Two_Diffrent_Creeks_in_Nigeria
http://maxwellsci.com/print/ajfst/v2-79-83.pdf
http://maxwellsci.com/print/ajfst/v2-79-83.pdf
https://doi.org/10.5713/ajas.2000.1422
https://doi.org/10.5713/ajas.2000.1422
https://doi.org/10.5713/ajas.2000.1422
https://pdfs.semanticscholar.org/e4eb/0583d45de5619abf48f7aa276e8ec37274f2.pdf
https://pdfs.semanticscholar.org/e4eb/0583d45de5619abf48f7aa276e8ec37274f2.pdf
https://pdfs.semanticscholar.org/e4eb/0583d45de5619abf48f7aa276e8ec37274f2.pdf
http://dx.doi.org/10.3923/ijzr.2008.72.76
http://dx.doi.org/10.3923/ijzr.2008.72.76
http://dx.doi.org/10.3923/ijzr.2008.72.76

	Title
	Corresponding Author
	Abstract 
	Keywords
	Introduction
	Materials and Methods  
	Description of the study area 
	Sample collection 
	Proximate composition 

	Result and Discussions 
	Conclusion
	Acknowledgment
	Figure 1
	Figure 2
	Table 1
	References

