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Nutritive and phytochemical assessment of cotton 

(Gossypium spp.) seed meal for fish feed 
 

Jibrin H, Gusau IA, Mamman T, Musa M, Shu’aibu 
AA, Abubakar M, Muhammad U and Omatah CU 
 
Abstract 
The Proximate, Phytochemical and Mineral analysis of mechanically extracted cotton seed meal was 
carried out in a laboratory. The samples were collected from three different retailers of cotton seed cake 
in Abuja ‘Yan Dusa, a local market along Club Road in Kano state. The proximate analysis shows that 
cotton seed cake has 3.2 moisture content, 6.9% ash, 3.2% lipid concentrations, 14.16% crude fiber 
content, 26.02% crude protein and NFE 46.2%. The phytochemical analysis shows that cottonseed cake 
has 0.8% flavonoid, 2.4% concentration of alkaloid, 0.4% concentration of Saponin. The glycoside 
concentration was 0.3% and Tannin finally recorded 0.9%. In the other hand, the mineral content of 
Cotton Seed meal (CSM) shows that the cake has 85.05mg/kg concentration of sodium, 8694.2mg/kg 
concentration of potassium. 0.8578mg/kg was recorded for calcium. 0.3055mg/kg was recorded for 
magnesium and finally 3.71mg/kg was recorded for phosphorous. The result shows that Cotton Seed 
meal (CSM) contained nutritive values and phytochemical constituents. It could be used as a protein 
supplement in fish feed formulation, more research should carry out on the processing of cotton seed 
cake to remove the anti-nutritional factors. 
 
Keywords: Nutrient contents, phytochemical, Mineral, cotton seed cake 
 
Introduction 
Animal’s feedstuffs have been in the decline in recent years, because of the diminishing output 
of certain traditional crops. Statistics show that the country relies on imports to meet the needs 
of an expanding livestock and aquaculture industry [1]. This has reaches in the increase in 
prices of feed resources which intensify the already high cost of fish feed which have been a 
major problem to fish farmers in Nigeria [2]. The feed cost constitute 40 to 60 percent of the 
recurrent cost of most intensive fish farm ventures which affect the economic viability of the 
farm when cheaper alternatives are not available [3]. Fish meal is the most commonly used in 
fish feed which is considered to be the best ingredients due to its protein requirement of fish [4]. 
The anti-nutrients component of feedstuff has to be inactivated by thermal or non-thermal 
processing before being used to feed fish. This may be done to increase the palatability of 
food, increase its quality for fish feed, minimizing risk of food spoilage and produce good 
product from the basics ingredients. According to [5] there are several anti-nutriti 
onal factors that are very significant in plants used for human foods and animal feed. Trypsin 
present in soybean is factors that can interfere with the utilization of its protein [6]. reported 
that Moringa leaves contain negligible amount of tannins, but high level of crude saponins 
(5%) which may have anti nutritional effects on animals. 
Research on the nutritive value of some fish feed ingredients of both plant and animals sources 
such as plantain [7], poultry offal [8], maggot meal [9, 10], Calabash Seed [11], calabash Seed Meal 
[12] and water hyacinth [13] were reported. There was dearth of information on the nutritive 
value of CSM. Despite all those studies, the 
re indispensible to study the nutritive value of CSM. The aim of this research is to evaluate the 
nutritive value and the phytochemicals content of cotton seed meal 
 
Materials and methods  
Experimental location 
The research was carried out in Agricultural chemical laboratory and Biochemistry laboratory 
of Usmanu Danfodiyo University Sokoto. Sokoto is located in the extreme North West of 
Nigeria; near the confluence of Sokoto River and River Rima. The state is within the longitude 
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11° 30-130° 50E and latitude 4°-6° 40N [14]. Sokoto state is 
located in the dry Sahel surrounded by sandy savannah and 
isolated hills with an annual average temperature of 28.3°C 
(82.9°) there are two seasons; the Dry and Wet season. Dry 
season begins in from October to 
 April and extends to May/June in some parts. Wet season 
starts in May and ends September to October. Harmatan is 
experienced between November and February. Heat is more 
severe around March and April.  
 
Samples Collection 
Cotton Seed cake was obtained from three different retailers 
of cottonseed cake in Abuja Yan Dusa, local market along 
Club Road in Kano state.  
 
Chemical Composition of Sample Materials 
The moisture content was determined by drying in an oven at 
100-105o C to constant weight [15]. The crude protein content 
was evaluated by digestion of the sample. Nitrogen 
determination was done using a spectrophotometer as 
described by [16]. The crude protein is obtained by multiplying 
the quantity of nitrogen by the coefficient 6.25. Total lipids 
were determined by continuous extraction in a Sox let 
apparatus for 8 hours using hexane as solvent, ash by 
incinerating in a furnace at 5500 C, crude fiber by sequential 
hot digestion of the defatted sample with dilute acid and 
alkaline and carbohydrate was calculated by difference of 100 
with the sum of all contents obtained [15]. 
 
Minerals analysis 
A number of methods, ranging from simple manual to 
automatic complex procedures, have been developed for the 
determination of various cations in plant extract. The methods 
make use or the simple forms of the common instruments 
generally available in analytical laboratories examples: 
colorimeters, flame photometers and atomic absorption 
spectrophotometers [17]. 
 
Determination of Potassium (K) and Sodium (Na) 
Apparatus 
Flame photometer 
Reagents 
K Standard, 100mg/l in aqueous solution: KCI 0.1907g/1. 
Na Standard, 10Omg/l in aqueous solution: NaCl 0.2542g/l 
Range of standard solutions 
(a) K: 0, 2, 4, 6, 8, 10mg/l K OR 0, 5, 10, 15, 20 mg/l K OR 0, 
10, 20, 30, 40 mg/l K 
b) Na: 0, 2, 4, 6, 8, 10 mg/l Na 
 
Procedure 
Set up the flame photometer according to the instruction in 
the instrument manual. 
Calibrate the instrument readout using the standard solution. 
Set the meter at zero while aspirating distilled water or blank 
solution. Set meter reading at 100% E while aspirating the top 
concentration of your standards. Record your reading of all 
the intermediate standard solutions. Plot the standard curve on 
a linear graph paper. 
Aspirate the sample solution and record the reading (% B). 
(Check 0 and 100% E reading with 0 and top standard after 
every 10 to 20 sample determinations). 
Read the concentration of the element in sample solution and 
calculate K and Na contents in plant tissue. 
Note: Standard solutions should contain the same amount of 

reagents as in plant tissue digests. 
Calculation 

%K or % Na =  
 
TV=Titre value 
  
Determination of Calcium (Ca) 
1ml of sample solution into titration flask add 19ml of distill 
water and 1ml of 10% NaOH add a tip of Murexide indicator 
and titrate against 0.01M EDTA from pink to purple color end 
point. Record the titer value. 
Calculation 
 

Ca =  
 
TV=Titer value 
 
Determination of Phosphorus (P) 
Pipette 2ml of sample into 50ml Volumetric flask add 2ml of 
phosphorus extraction and add Ammonium molybdate, add 
distill water to half of bottle and 1ml of dilute Stannous 
chloride and make to volume 50ml and take Absorbance 
reading using Spectrophotometer at 660 wave length. 
Calculation 
 

P =  
 
Abs= Absorption reading 
 
Determination of Magnesium (Mg) 
1ml of sample solution into titration flask add 19ml of distill 
water and 5ml of buffer solution and 3 drops of Eriochrome 
black T indicator and titrate against 0.01M EDTA from purple 
to blue end point. Record the titre value. 
Calculation 
 

Mg + Ca =  
 
TV = Titre value 
 
The titration is a measure of the total Ca and Mg' present in 
the sample, therefore the Magnesium can be calculated using 
the below formula: 
 
%Mg = 2Mg + % Ca - % C 
 
Phytochemicals Analysis 
Determination of Flavonoids 
Procedure 
A weight sample five (5) gram of water lily was hydrolysed 
by boiling in 100mls of hydrochloric acid solution for about 
35 minutes. The hydrolyte was filtered to recover the extract 
(filtrate). The filtrate was treated with ethyl acetate drop. The 
precipitated flavonoid was recovered by filtration using a 
weight filter paper after drying in the oven at 100°c for 30 
minutes. It was cooled in a desiccator and reweighed. The 
difference in weighted gave the weighed of flavonoid which 
was expressed as a percentage of the weight of sample 
analysed [18]. 
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Calculation 

% flavonoid = x100 
 
Where 
w1= weight of empty filter paper 
W2= weight of paper + flavonoid precipitate 
W3= weight of sample 
 
Determination of Total Alkaloids 
Principle 
As with most alkaloids, the alkaloid Salt is soluble in water, 
while the alkaloid free bases are soluble in organic solvent. 
This fact is made use of in extraction of the free alkaloids 
with organic solvent [19]. 
 
Procedure 
Fifty (50) gram powdered plant sample (Bark) was extracted 
with a liter of methanol mixture and solvent evaporated. The 
resultant residue was mixed with 200ml of 0.0025M H2SO4 
and partitioned with ether to remove unwanted materials. The 
aqueous fraction was basified with strong NH3 solution and 
was then extracted with excess chloroform to obtain the 
alkaloid fraction or separated by filtration. The chloroform 
extraction was repeated several times and the bulk extract was 
concentrated to dryness. The Alkaloid was weighed and the 
percentage was calculated with reference to the initial weight 
of the powder. 
 
Calculation 
 

% Alkaloid = x100 
 
Where 
W1= weight of empty filter paper 
W2= weight of filter paper +Alkaloid 
W3= weight of sample 
 
Determination of Saponins 
Saponins were determined using method of [20]. 
 
Principle 
Saponins are soluble in water or boiling dilute alcohol and are 
precipitated on the addition of acetone. 
 
Procedure 
From powdered plant extract, five (5) gram was place in a 
250ml flask containing 30ml of 50% alcohol. The mixture 
was boiled under reflux for 30 minutes and was immediately 
filtered while hot through a coarse filter paper. Two (2) grams 
of charcoal was added; the content was boiled and filtered 
while hot. The extract was cooled (some Saponins may be 
separated) and an equal volume of acetone was added to 
complete the precipitation of Saponins. The separated 
Saponins were collected by decantation and dissolved in the 
least amount of boiling 95% alcohol and filtered while hot to 
remove any insoluble matter. The filtrate was allowed to cool 
at room temperature thereby resulting in the precipitation of 
Saponins. The separated Saponins were collected by 
decantation and suspended in about 2 ml of alcohol and 
filtered. The filter paper was immediately transferred to a 
dissector containing anhydrous calcium chloride and the  
 

saponins were left to dry. They were weighed with reference 
of extract used. 
Calculation 

% Saponins = x100 
 
Where 
5g = weight sample 
W1= weight of filter paper 
W2= weight of filter paper+ sample. 
 
Determination of Tannins 
Tannins were determined by the method of [19]. 
Principle 
The method is based on quantitative consumption of tannins 
and pseudotannins to iodine in alkaline medium, a character 
which is attributed to their phenolic nature. True tannins, in 
contrast to pseudotannins can be removed from the extract by 
precipitation with gelatin. This can permit the determination 
of each group of constituents alone. Excess iodine is 
determined by titration rendering acidic with sodium 
thiosulphate standard solution. 
 
Procedure 
Powdered sample (0.1) was put into a 100cm3 conical flask 
and 50cm3 volumetric flasks. The residue was washed several 
times and the combined solution made up with distilled water 
to 0,1,2,4, and 5cm3 of the standard tannic acid and 10 cm3 of 
the sample solution in a 50 cm3 volumetric flask, 2.5cm3 
Folin-Denis reagent and 10cm3 of Na2CO3 solution were 
added and made to volume with distilled water. The flask was 
allowed to stand for 20 minutes after which optical density 
was measured at 760nm. The calibration curve was plotted 
from which the concentration of tannic acid in the sample was 
extrapolated. 
 
Calculation 
% tannins = Abs of sample over Abs of standard × conc. of 
standard (100mg %) 
 
Where 
Abs= Absorbance of the color at 760nm 
 
Determination of Glycosides 
Glycoside is determined using spectrometric method [20]. 
 
Procedure 
One (1) gram of the extract was extracted in 10ml of 70% 
alcohol and mixture was filtered. From the filtrate, 8ml of the 
mixture was added to 8ml of 12.5% lead acetate (to 
precipitate resins, tannin and pigments). The mixture was 
shaken well, completed to volume (100ml) with distilled 
water and filtered. The filtrate (50ml) was pipetted into 
another 100ml volumetric flask and 8ml of 4.7% disodium 
hydrogen phosphate (Na2HPO4) solution (to precipitate excess 
lead) was added. The mixture was made up to the volume 
with distilled water and mixed. The mixture was filtered twice 
through a whatman No. filter paper. Baijet reagent (10ml) was 
added to 10ml of purified filtrate. A blank sample of 10 ml of 
distilled water was also added to 10ml Baijet reagent. The two 
were allowed to stand for one hour (time maximum for color 
development). The intensity of the color was read at 495 nm 
using spectrometer against a blank (20ml distilled water). The 
color was stable for several hours. 
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Calculation 

% glycosides = x100 
 
Where 
Abs= Absorbance of the color at 495nm 
 
Statistical analysis 
Data obtained were subjected to analysis of variance 
(ANOVA) and, the treatment means were separated for 
significant differences following the procedure of Duncan’s 
Multiple Range Test [21]. All the analyses were carried out 
using the computer software Statistical Package for the Social 
Sciences Version 9.0 for windows [22]. 
 
Results and discussion  
Proximate analysis of Cotton Seed Cake 
The result of proximate analysis of cotton seed cake is 
showed in Table 1. The moisture content of cotton seed cake 
was found to be 3.23+0.35% which was lower than the 
moisture content uncovered by [23, 24] which were 8.02 and 
9.87% respectively. This variation was however as a result of 
the oil extraction method employed, storage and seed variety 
of the cake [25]. The moisture content found in all three 
samples was quite low in comparison with commercial 
standard which was 9.18% [26]. 
The Ash the content of cotton seed cake was 6.93+0.64% 
which was almost similar to 5.93% that was discovered by [27, 

23] also analysed the Ash content of cotton seed cake and 
concluded that cotton seed cake contain 7.1% ash. Also 
reported by [24] cotton seed cake contains 4.55% ash. The 
slight variation in the ash content of the cotton seed cake was 
as a result of the oil extraction method, storage and seed 
variety [25] and can also be as a result of temperature [27]. 
The lipid/oil content of the cotton seed cake was less 
3.22+0.56% compared to the lipid content reported by [28] 
which was 28.35%. In addition, the result differed from the 
value discovered by [24] who recorded 27.83 and 20.90% as 
reported by [23]. This variation is because the various methods 
used for oil extraction also explain the large range of residual 
oil present in cottonseed meal. Some solvent-extracted meals 
contain less than 2% oil, like the other major oilseed meals, 
but many cottonseed meals contain higher oil values, often in 
the 5-10% range, and over 20% is possible [29, 25]. Furthermore 
Cottonseed oil and protein contents can vary from 17 to 27% 
and 12 to 32%, respectively, among genetic variations [30, [31, 

32]. 
The crude fiber of the cotton seed cake was found to be 
14.16+0.61% which slightly differs from [27] which was 
17.1%. [23] also found the crude fiber content of cottonseed 
cake to be 12.5 and 13.3% respectively, which were slightly 
differ from the result obtained in this study. The variation was 
however because the crude fiber content ranges from 2-2.7% 
in glandless and 7.9-16.0% in decorticated to 26.9% in un-
decorticated form. Ether extract content varies from 4.2-
11.3% in expeller and 0.9-2.9% in solvent extracted meals [33]. 
The fiber content may also vary accordingly, from 25% (non-
dehulled) to 5% (fully dehulled) crude fiber [29, 25]. 
The crude protein of the cake analysed was 26.02+0.09% 
which was significantly higher than 21.1% obtained by [34]. In 
addition [27] also reported 22.06%. Furthermore, [35] reported a 
higher value of 31.23%, [24] also reported 27.27% crude 
protein. However these variations were because the protein 
content was highly variable as it depends on the amount of 

de-hulling and on the efficiency of oil extraction. The range 
of protein content was from 30% DM for non-de-hulled 
cottonseed meal up to 50% DM for fully dehulled meals [36]. 
Lower and higher values than these extreme have also been 
recorded [29, 25] respectively. In addition Cottonseed oil and 
protein contents can vary from 17 to 27% and 12 to 32%, 
respectively, among genetic variations [30, 31, 32, 37] found that N 
fertilization increased N levels in cottonseed with altered 
amino acid concentration. 
The protein of cottonseed meal was found to be low in 
cystine, methionine and lysine [38]. It is also a good, though, 
variable source of thiamine but a poor source of carotene [39]. 
[40] had stated that the nutrient composition of the cotton seed 
cake varies according to climate, soil and moisture. Other 
factors that could be responsible for the results obtained in 
this trial could be due to processing techniques, length of 
storage, and variety among others [41]. 
The CHO of the cottonseed cake analysed was 46.21+1.114 
that differed from the value obtained by [24] who reported 
47.5% and [42] who uncovered 56.89%. The CHO variation 
was also affected by the temperature, seed variety, storage 
and method of oil extraction [25, 43] reported that varying 
planting dates or irrigation regimes altered cottonseed 
composition in terms of carbohydrate contents.  
 
Mineral Analysis of Cotton Seed Cake 
The result of mineral content of cotton seed cake is described 
in table 1 above and it shows that the cotton seed cake contain 
85.05+0.39 mg/liter of Sodium and 8694.44+36.78 mg/liter of 
Potassium. The cotton seed cake is low in calcium with a 
value 0.85+0.02 mg/liter as well as magnesium 
0.30+0.02mg/liter. 3.71+0.20mg/liter was the recorded value 
of phosphorous. The above result however presents a slight 
deviation from the result uncovered by [44] who analysed three 
different varieties of cotton seed cake which were obtained 
through a process involving de-hulling and solvent extraction 
which has 2.0g/kg, 12.4g/kg, 16.6g/kg, 0.3g/kg, 6.3g/kg 
concentration of Calcium, Phosphorus, Potassium, Sodium, 
Magnesium respectively and another cottonseed meal 
obtained by a process involving no or limited de-hulling and 
mechanical extraction (no solvent) which has 2.2g/kg, 
11.9g/kg, 17.0g/kg, 0.2g/kg, 6.7g/kg concentration of 
Calcium, Phosphorus, Potassium, Sodium, Magnesium 
respectively. These variations discovered clearly shows that 
method of oil extraction in cotton seed cake significantly 
affects the mineral content. Other factors that may affect the 
mineral content of cotton seed cake may be as a result of long 
time storage and storage temperature [45]. 
 

Table 1: Proximate and minerals analysis of Cotton Seed Cake 
 

S/N Composition Mean percentage% 
1. Moisture 3.23+0.23 
2. Ash 6.93+0.71 
3. Lipid 3.22+0.77 
4. Crude fiber 14.16+0.58 
5. Crude protein 26.02+0.10 
6. NFE 46.21+01.14 
 Minerals Concentration (mg/kg) 

1. Sodium (Na) 85.06+0.39 
2. Potassium(K) 8694.44+36.780 
3. Calcium(Ca) 0.85+0.02 
4. Magnesium(Mg) 0.30+0.02 
5. Phosphorous(P) 3.71+0.28 
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Phytochemicals analysis of Cotton Seed Cake 
Table 2, describes the mean concentration of five important 
phytochemicals found in cotton Seed Cake. 
The flavonoid concentration found in the cotton seed cake 
0.80+0.40% which slightly differs with 1.2 which [45] 
uncovered. This variation was though because of long term 
storage. 
In the other hand the alkaloid concentration of cotton seed 
cake was 2.4+0.40% which was the same range with 9h in [27] 
and [45] who turn up with 2.1 and 2.4 respectively. This little 
variation was as a result of long time storage and storage 
temperature [45].  
The Saponins concentration as shown in table 2 was 
0.40+0.20% which was differs from [27, 26] who discovered 
1.38 and 0.97% respectively. The variation was also as a 
result of the storage facility temperature, as well as Seed 
variety [26]. 
The Glycoside value obtained was 0.39+0.01% which was in 
line with [45] who discovered 0.31% and [27] who reported 
0.46%. This variation may perhaps be as a result of the 
method of oil extraction deployed and/or seed variety. 
Finally, tannin concentration of cotton seed cake was found to 
be 0.96+0.01% which was in the same range with [27] who 
reported 0.48+ 0.66% and [45] who uncovered 0.87%. This 
little variation was as a result of long time storage and storage 
temperature.  
 

Table 2: Phytochemicals analysis of cotton seed cake 
 

S/N Phytochemical Mean content% 
1. Flavonoid 0.80+0.40 
2. Alkaloid 2.40+0.40 
3. Saponins 0.40+0.20 
4. Glycoside 0.39+0.01 
5. Tannin 0.96+0.01 

 
Conclusion and recommendation  
The result shows that Cotton Seed meal (CSM) contained 
nutritive values and phytochemical constituents. It could be 
used as a protein supplement in fish feed formulation, more 
research should carry out on the processing of cotton seed 
cake to remove the anti-nutritional factors.  
 
References 
1. FAO. The State of Insecurity in the world 2008: High 

food prices and Food security- Threats and Opportunities. 
Food and Agricultural Organization of the United 
Nations. Rome, Italy 2008, 8. 

2. Eyo AA, Falaye EA, Adetunji OA. Response of 
genetically improved Hetero branch us longifilis 
juveniles to different diets containing Banished meal and 
extruded soybean meal. Journal of Applied Science and 
Environmental Management 2004;8:29-33 

3. Madu CI, Akilo KT, Sogbesan AO, Ibiyo LM. Some 
Non-conventional fish Feed Development and Feeding 
Practice in Agriculture. Fisheries Society of Nigeria 
2003, 73. 

4. Alam AK, Maugham E, Matter WJ. Growth response of 
indigenous and exotic carp species to different protein 
sources in pelleted feeds. Aqua. Res. 1996;27(9):673-
679. 

5. Aletor VA. Allelochemicals in plant foods and feeding 
stuffs. Part I Nutritional 1993.  

6. Makkar HPS, Becker K. Nutritional value and anti-
nutritional components of whole and ethonl extracted 

from M. oleifera leaves. Animal Feed Science and 
Technology 1997;63:211-228. 

7. Falaye AE, OO Oloruntuyi. Nutritive potential of 
plantain peel meal and replacement value for maize in 
diets of African catfish (Clarias gariepinus) fingerlings. 
Trop. Agri. (Trinidad) 75 1998;(4):488-492. 

8. Fasakin EA. Fish as food yesterday and forever, 
Inaugural lecture Series, 48, the Federal University of 
Technology, Akure 2008, 52 

9. Faturoti EO, Bakare AL. Growth and Nutrient Utilization 
of Clarias gariepinus fed life maggots in sustainable 
utilization of aquatic/ wetland resources 1995, 182 

10. Faskin EA, Balogun AM, Wagogbon O. Aspect of 
chemical and biological evaluation of dried maggot meals 
in formation diets for clarid cat fish, Clarias gariepinus. 
World Biotech 2004;5:752-762 

11. Saidu Y, Bilbis LS, Shehu RA, Sahabi DM. Proximate 
Composition and some Mineral Elements content of 
Calabash (Lageneriavulgaries) seeds. Nigerian Journal of 
Biochemistry and Molecular Biology 2003;18(2):87-89 

12. Mamman T, Ipinjolu JK, Magawata I. Hematological 
Indices of Clarias gariepinus (Burchell, 1882) 
Fingerlings Fed Diet Containing Graded Levels of 
Calabash (Lagenaria vulgaries) Seed Meal. Department 
of Forestry and Fisheries, Usmanu Danfodiyo University, 
Sokoto. Journal of Biology, Agriculture and 
Healthcarewww.iiste.org ISSN 2224-3208 (Paper) ISSN 
2225-093X (Online) 2013;(17). 

13. Sotolu AO. Nutrient potentials of water Hyacinth as a 
feed supplement in sustainable Aquaculture. Obche 
2008;26(1):45-51 

14. Wikipedia, contributors. Sokoto in Wikipedia, the free 
encyclopaedia retrieved. 2018; 09; 49, October 2018.  

15. AOAC. The Official Method and Analysis, 15th edition, 
Association of Official Analytical Chemists. Washington 
D.C 2000. 

16. Devendra C. Nomenclature, terminology and definitions 
appropriate to animal nutrition. In: S.D De Silva (ed.) 
Fish Nutrition in Asia. Proceeding of the third Asian Fish 
Nutrition Network meeting. Asian Fisheries and 
International Development Research Centre 1989, 1-10. 

17. AOAC. Association of Official Analytical Chemists, 
Official methods of analysis of the 11th edition 
Washington DC 1970, 659. 

18. Boham BA, Kocipai AC. Flavonoids and condensed 
tannins from leaves of Hawaiian vaccinium vaticulatum 
and V.calycinium. Pacific Sci 1974;48:458-463. 

19. Evans WC, Trease E. Pharmacogsy 14th edition W.B 
Saunders Company Limited 1999, 1-340. 

20. El-olemyl MM, Al-Muhtadi FJ, Afifi AA. Experimental 
Phytochemistry. A laboratory manual collage of 
pharmacy king Saudi University press 1994, 1-134. 

21. Steel GD, Torrie JH. Principles and Procedure of 
Statistics. A Biometrical Approach. `Second edition. New 
York: McGraw 1980, 633. 

22. SPSS 16.0. Statistical Package for Social Package 
Sciences 2007. http://www.winwrap.com. 

23. Drouillard J, Dale AB. Cotton seed Feed Products for 
Beef Cattle, Composition and Feeding Value, Kansas 
State University, May 2002, 23-67 

24. Okonkwo SI. Determination of the Proximate 
Composition, Physicochemical Analysis and 
Characterization of Fatty acid on the Seed and Oil of 
Gossypium Hirsutum on growth and body composition in 

http://www.fisheriesjournal.com/


 

~ 385 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 
carp. International Journal of Chemistry; Vol. 8, No. 3; 
Bull. Jap. Soc. Sci. Fish 2016;50:83-88. 

25. O’Brien RD, Wakelyn PJ. Cottonseed oil: oil for trans-
free options. Food Technol 2005;16:677-679. 

26. Baldwin AD. World Conference on Emerging 
Technologies in The Fats and Oils Industry: proceedings. 
The American Oil Chemist Society 1985, 201-207.  

27. Ashiru MS. Animal Feeds Compendium. AER-656, 
Commodity Economics, Division, Economic Research 
Service, USDA 2010. 

28. Batkalkar S, Viral Mehta S, Mansoori MS. e-ISSN: 2278-
5736.Volume 9, Issue 6 Ver. I 2002, 36-39. 

29. Morgan S. Gossypol toxicity in livestock. Oklahoma 
Cooperative Extension Service, VTMD-9116 1989. 

30. Dowd MK DL, Boykin WR, Meredith BT, Campbell 
FM, Bourland JR. Fatty acid profiles of cottonseed 
genotypes from the national cotton variety trials. J. cotton 
Sci 2010;14:64-73. 

31. Kohel RJ, Glueck J, Rooney LW. Comparison of cotton 
germplasm collections for Seed-protein content. Crop 
Science. 25:961-963. Doi: 10.2135/crop science 
1985.0011183X002500060015x labrax). Aquacult. 
Resources. 1985;32(1):206-215. 

32. Yu S, Fan M, Song H, Zhai XL, Zhang J. Mapping 
quantitative trait loci for cottonseed oil, protein and 
gossypol content in a Gossypium hirsutum x Gossypium 
barbadense backcross inbred line population. Euphytica 
187:191–201. doi:10.1007/s10681-012-0630-3 2012. 

33. Sastry M, Ahmad A, Khan MI, Kumar R. Biosynthesis of 
metal nanoparticles using Fungi and actinomycetes. 
Current Science 2002;85:162-170. 

34. Jaber S, Amraoui J, Lefrant JY. Clinical practice and risk 
factors for immediate complications of endotracheal 
incubation in the intensive care unit: a prospective, 
multiple-center study. Crit Care Med 2006;34(9):2355-
61. 

35. Sharrif ZU. Modem Herbal therapy for common 
Ailments. Nature pharmacy series (volume 1) spectrum 
Books limited Ibadan, Nigeria in Association with safari 
Books export united kingdom 2014, 9-88  

36. European Commission. Opinion of the scientific 
committee on animal nutrition on undesirable substances 
in feed 2003, 5-18. 

37. Elmore CD, Spurgeon WI, Thom WQ. Nitrogen 
fertilization increases N and alter amino acid 
concentration of cottonseed. Agron. J. 1979;71:713-71 

38. Nzekwe U, Onyemelukwe AB, Eze DL. Studies on some 
aspects of Agronomic problems of some indigenous food 
crop resources. International Congress on Industrial 
Utilization of Tropical Plants and the Conservation of 
Biodiversity (BDCP).Nike Enugu, Nigeria 1982, 176.  

39. Obioha FCA. guide to poultry production in the tropics. 
1st edition. Acena Publishers, Enugu, Nigeria, 1992; 121. 

40. Oyenuga V.A. Nigerians feed and feeding stuff, their 
chemistry and Nutritive values. Ibadan University Press, 
3rd Ed 1968. 

41. Foley JA, Asner GP, Costa MH, Coe MT, DeFries R, 
Gibbs HK, et al. Amazonia revealed: forest degradation 
and the loss of ecosystem goods and services in the 
Amazon Basin. Frontiers in Ecology and Environment 
1972, 25-32. 

42. Bagani G, Henning RA. Guide to the Jatropha System 
and its Dissemination in Africa. The Jatropha Booklet. 
Weissensberg 2000. 

43. Pettigrew WT, Dowd MK. Impact of varying planting 
dates and irrigation regimes on cotton growth and lint 
yield production. Agron. J 102: doi:10.2134/agronj.0172. 
201; 1379–1387. 

44. Feedipedia. http://www.feedipedia.org/node/550 
[09/12/201614:21:40]. Feeds. In R.G. Bolivar, G.C. Mair 
and K. Fitzsimmons Ed. Proceedings of the Sixth 
International Symposium on Biochemical and physico 
pathological species in animal production. Vet. Human 
Toxicol 2016;35(1):57-67. 

45. Ehsan O, Norhani A, Rudi H, Ehsan K. International 
Journal of Molecular Sciences., 12, 8610-8625; 
doi:10.3390/ijms12128610 2011.  

http://www.fisheriesjournal.com/

