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ABSTRACT 
 

Chemical composition of three different eggplant fruit species was studied using standard 
methods. Solanum aethiopicum, Solanum melongena and Solanum macrocarpon fruit species 
were used as samples. Results obtained showed high moisture, phytate and oxalate contents in 
the investigated fruit species. Vitamin concentrations of the investigated fruits ranged from high to 
low. One or two of the investigated fruits possessed a higher amount of the chemical compounds 
than others. This study has shown the comparative study of the chemical composition of three 
different eggplant fruit species.  

Review Article 
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1. INTRODUCTION 
 
The importance of plants and the roles they play 
in nutrition especially in humans cannot be 
overstated [1-10]. Studies have shown that 
products of plants contain chemicals that offer 
protection to the body [11-19]. In Africa, some 
plant products are employed as a laxative and in 
treating many disease conditions. They also 
serve as medicines and are used in traditional or 
complementary medicine industry [10,12,19-27].  
 
Different researchers have identified the 
chemical compounds responsible for the 
pharmacological action of different parts of plants 
[28-30]. It is a known fact that most of these 
compounds that confer protective and medicinal 
property to them. These compounds possess the 
characteristic of being biologically active [31-34]. 
Among such compounds are phytochemicals, 
vitamins, minerals, amino acids, etc [35-36]. The 
roles these compounds play in both plants and 
animals have long been noted [31-34]. Due to 
the roles of these compounds, there is a need 
ascertain their presence in plants that come in 
varieties.  
 
Eggplant is one of such plants that come in 
varieties with fruits [16,37-38]. Both the leaves 
and fruits of eggplant are edible. Aside from the 
leaves and fruits, all parts of eggplant are 
employed in traditional medicine against one 
illness or another [26,32].  Most varieties of the 
fruits that come from a different variety of 
eggplants are edible. The edible variety of these 
fruits especially in African continent covers a 
large group, whereas the major edible species of 
the fruits are Solanum aethiopicum, Solanum 
melongena, and Solanum macrocarpon. In 
Nigeria, the fruits are called “Aṅara” or “Afufa” or 
“Mkpuruofe” in Igbo; “Sokoyokoto or “Igba” in 
Yoruba; and “Gauta” in Hausa. The consumption 
of these Solanum fruits is spread to all parts of 
the country.  The fruits are used during the 
ceremony, as medicines by herbalists [30,35-36], 
and in place of kola nuts at homes [26, 32,39-
40]. Due to the importance of this variety                     
of Solanum fruits within Nigeria, there is                     
need to investigate their active compounds            
as to advise the people properly on their 
consumption. 

 
The present study, therefore, compared some 
chemical composition of Solanum aethiopicum, 

Solanum melongena and Solanum macrocarpon 
fruits.  
 

2. MATERIALS AND METHODS 
 
Sample collection and preparation: The 
Solanum specie fruit samples used in the present 
study were purchased from a farm within Owerri 
Municipal, Imo State, Nigeria and were properly 
identified by Dr. F. N. Mbagwu of Plant Science 
and Biotechnology Department, Imo State 
University, Owerri, Nigeria. Fresh samples of the 
identified fruits were ground using a simple 
electric blender. The ground samples were used 
for analysis.  

 
2.1 Chemical Compound Analysis 
 
Proximate content: Moisture, ash, lipid and fibre 
contents were determined according to the 
procedures of [41]. Nitrogen was determined 
using kjeldahl method and crude protein value 
was determined by multiplying the obtained 
nitrogen value by a factor of 6.25 [41]. The 
carbohydrate content was obtained by the 
difference between 100 and sum total of other 
proximate content of the present study while 
energy value was obtained using the Atwater 
factor of 4:9:4 of carbohydrate, lipid and protein 
respectively by following the procedures of 
Onyeike et al. [42]. 

 
Anti-nutrients: Saponins were determined as 
described by [43], alkaloids of this study were 
done using the method of [44], tannins were 
determined using the method of [45], phytate and 
oxalate contents were done with the methods of 
[42]; and [46] respectively. 
 
Vitamins: The vitamins A, B complex, C and E 
were screened in the present study with the 
methods of [47].  
 

3. RESULTS AND DISCUSSION 
 
Proximate composition result of the studied fruits 
showed the highest moisture content (90.30 
g/100 g) in S. macrocarpon. Moisture content is 
related to shelf life and susceptibility of the food 
material to microbial attack [47]. The observed 
values of moisture in this study followed the 
order of S. macrocarpon > S. aethiopicum > S. 
melongena. In general, the moisture contents of 
the studied fruit specie are high and could mean 
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low shelf life for the fruits. The observed moisture 
content values of the investigated fruit species in 
the present study were higher than the values 
reported by Agoreyo et al. [48] on two varieties of 
Solanum melongena. The ash content of food 
materials is related to mineral contents [1,47].  
The ash contents of the studied fruit species 
were low and followed the order S. melongena > 
S. aethiopicum >S. macrocarpon.  Relatively, the 
high value of ash in S. melongena specie against 
other fruit species in the present study could 
mean more minerals in the fruit specie than 
others. The studied fruit species have protein 
range 1.73-4.40 g/100 g with S. melongena 
specie producing the highest protein when 
compared to other species. It could be that it can 
supply this protein to the biological system on 
consumption. Studies have shown that fibre in 
foods has numerous advantages such as making 
stools softer and bulkier; lowering cholesterol 
levels, reduction of risk of colon cancers, etc [49]. 
S. aethiopicum may be best adapted to perform 
these functions since it produced the highest 
crude fibre value of 2.20 g/100 g when compared 
to other studied fruit species. The observed 
crude fibre content of S. aethiopicum in this study 
is in line with the earlier report by Shalom et al. 
[38] on the fruit. S. macrocarpon had the least 
crude fibre content in the present study. The 
studied fruit species could be classified as poor 
in carbohydrate contents and this could as well 
be the cause of the poor energy values of the 
fruits as observed in the present study. The 
observed low carbohydrate and energy values of 
the studied fruit species could be that they are 
poor in energy-giving compounds. 
 
Anti-nutrients are mostly planted chemicals that 
protect them. When ingested in animals (humans 
inclusive), they could be beneficial or deleterious 
depending on their levels [2-3,6-10,14-31,50]. 
Observed saponin levels in the present study 
followed the order S. aethiopicum > S. 
macrocarpon > S. Melongena (Table 1). 
Saponins are non-toxic but can generate adverse 
physiological responses in animals that consume 
them. Akindahunsi and Salawu [51] noted that 
saponins exhibit cytotoxic effect and growth 
inhibition against a variety of cells, making them 
have anti-inflammatory and anticancer 
properties. S. aethiopicum may be best suited to 
produce these effects in the system when 
consumed due to the observed level of saponins 
in the fruit when compared to other species 
considered in this study. Alkaloids are ranked as 

the most efficient therapeutically significant plant 
compound [24,52]. They also exhibit marked 
physiological activity when administered to 
animals. Some alkaloid compounds have been 
reported as convulsant alkaloids and cause 
central nervous system paralysis in animals [53]. 
Care should, therefore, be taken in the 
consumption of S. aethiopicum fruit, which 
produced the highest alkaloid content in the 
present study. Tannins are noted for their 
astringency and bitterness [3,7,9,14,19,23,25-
27]. The bitter taste of S. melongena fruit specie 
could be attributed to its high value of tannic 
compound as observed in the present study. S. 
melongena fruit specie had the highest phytate 
and oxalate contents in the present study. 
Phytates chelate important elements and bid to 
proteins hence reducing their absorption in the 
body [47]. Oxalates remove important minerals 
such as calcium, etc and precipitate them as 
kidney stone [47]. The presence of saponins, 
alkaloids, tannins, phytates and oxalates as 
observed in this study agree with the earlier work 
of Shalom et al. [38] on proximate and 
phytochemical analysis of Solanum aethiopicum 
L and Solanum macrocarpon L. fruit. 
 
Table 3 reveals the vitamin composition of the 
investigated fruit species. The     investigated 
fruit species showed low concentrations of 
vitamin A, B2 and E. S. aethiopicum and S. 
melongena fruit species had moderate 
concentrations of vitamin B1; S. aethiopicum and 
S. macrocarpon were moderate in terms of 
vitamin B3; S. melongena and S. macrocarpon 
showed moderate concentrations of vitamin B6; 
while vitamin C was highest in S. aethiopicum 
fruit specie. In a related study, Shalom et al. [38] 
reported high and moderate concentrations of 
vitamin C in Solanum aethiopicum and Solanum 
macrocarpon respectively. The observed 
vitamins become important when their functions 
are    considered in the system [1,24,54-57]. 
From the vitamin result   of the present  study 
(Table 3), and sequel to the functions of the 
observed vitamins, S. aethiopicum and S. 
melongena fruit species could be against 
thiamine deficiency; S. aethiopicum and S. 
macrocarpon against pellagra disease, S. 
melongena and S. macrocarpon may be           
against deformation of red cells; whereas S. 
aethiopicum specie could be   for anti-scurvy 
following the consumption of the studied fruit 
species. 
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Table 1. Proximate composition of S. aethiopicum, S. melogena and S. macrocarpon fruits 
 

Proximate content S. aethiopicum S. melongena S. macrocarpon 
Moisture content (g/100 g) 86.57±1.01 81.43±0.85 90.30±0.41 
Ash(g/100 g) 1.08±0.02 1.94±0.05 0.64±0.11 
Protein ( g/100 g) 2.59±0.13 4.40±0.18 1.73±0.09 
Crude fibre (g/100 g) 2.20±0.70 1.80±0.12 1.31±0.43 
lipid(g/100 g) 0.92±0.01 1.05±0.05 0.70±0.03 
Carbohydrate (g/100 g) 6.64±1.06 9.38±0.90 5.32±0.82 
Energy value (Kcal/100 g) 45.20±0.17 64.66±1.02 64.88±0.30 

Results are means and standard deviations of quadruplicate determinations 

  
Table 2. Anti-nutrient composition of S. aethiopicum, S. melongena and S. macrocarpon fruits 

 

Anti-nutrient (mg/100 g) S. aethiopicum S. melongena S. macrocarpon 
Saponins 11.69±0.32 5.34±0.13 9.26±0.29 
Alkaloids 4.12±0.10 1.16±0.09 1.09±0.04 
Tannins 1.07±0.03 9.05±0.11 1.14±0.07 
Phytates 17.01±1.04 28.19±1.15 16.43±1.20 
Oxalates 38.37±0.12 41.27±0.10 22.01±0.11 

Results are means and standard deviations of quadruplicate determinations 
 

Table 3. Vitamin composition of S. aethiopicum, S. melongena and S. macrocarpon fruits 
 

Vitamin S. aethiopicum S. melongena S. macrocarpon 
Vitamin A  + + + 
Vitamin B1 ++ ++ + 
Vitamin B2 + + + 
Vitamin B3 ++ + ++ 
Vitamin B6 + ++ ++ 
Vitamin C +++ ++ ++ 
Vitamin E + + + 

+++ (high concentration); ++ (moderate concentration); +(low concentration) 
 

4. CONCLUSION 
 

The high phytate and oxalate contents of the 
investigated fruit species are alarming if attention 
is drawn to [58]. This observation calls for a 
further study on the fruit species. The present 
study has shown the comparative study of 
chemical compounds present in three different 
species of the fruit of an eggplant. 
  
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 
1. Olusanya JO. Essential of food and 

nutrition.1
st
 edition Apex Book Limited, 

Lagos. 2008;125-130. 
2. Amadi BA,Duru MKC, Ayalogu EO. 

Proximate and anti-nutritional composition 
of “ntiti-ikpa”, and “ntubiri”, traditional diets 

of the ikwerre ethinic national in Nigeria. 
Elixir Food Science 2014;71:24751-24754. 

3. Okoroh PN, Duru MKC, Onuoha SC, 
Amadi BA. Proximate composition, 
phytochemical and mineral analysis of the 
fruits of Ficus capensis. International 
Journal of Innovative Research & 
Development 2019;8(9):83-88. 

4. Onibon VO, Abulude FO, Lawal LO. 
Nutritional and anti-nutritional composition 
of some Nigeria fruits. Journal of Food 
Technology. 5(2):120-122. 

5. Nwachukwu MI, Duru MKC, Amadi BA, 
Nwachukwu IO. Comparative evaluation of 
phytoconstituents, antibacterial activities 
and proximate contents of fresh, oven-
dried uncooked and cooked samples of 
Buchholzia coriacea seed and their effects 

on hepatocellular integrity International. 
Journal of Pharmaceutical Science 
Invention. 2014;3(6):41-4. 

6. Nwachukwu MI, Duru MKC, Nwachukwu 
IO. Antifungal properties and effect of 



 
 
 
 

Benjamin et al.; AFSJ, 19(3): 10-16, 2020; Article no.AFSJ.54271 
 
 

 
14 

 

fresh, oven-dried uncooked and cooked 
seeds of Buchholzia coriacea on 
haematology and kidney. Elixir Food 
Science. 2013;64:19350-19356. 

7. Duru M, Amadi C, Ugbogu A, Eze A, 
Amadi B. Phytochemical, vitamin and 
proximate composition of Dacryodes edulis 
fruit at different stages of maturation. Asian 
Journal of Plant Science and Research. 
2012;2(4):437-441. 

8. Amadi BA, Arukwe U, Duru MKC, Adindu 
EA, Ufornwa EC, Odika PC. The effect              
of fermentation on anti-nutrients, 
carbohydrates and vitamin contents of 
Pentaclethra macrophylla Seed. 
International Science Research Journal 
2011;3:74-77. 

9. Amadi BA, Arukwe U, Duru MKC, Amadi 
CT, Adindu EA, Egejuru L, Odika PC. 
Phytonutrients and antinutrients screening 
of D. edulis fruits at different maturation 
stages. Journal of Natural Product Plant 
Resourse. 2012;2(4):530-533. 

10. Duru M, Ugbogu A, Amadi B, Odika P, 
Chima-Ezika R, Anudike J, Osuocha K. 
Chemical constituents of Buchholzia 
coriacea seed. Proceedings of the 35th 
Annual International Conference, 
Workshop & Exhibition of Chemical 
Society of Nigeria. 2012;2:39-45. 

11. Agomuo EN, Amadi BA, Duru MKC. Some 
biochemical studies on the leaves and 
fruits of Persea americana. International 
Journal of Research and Reviews in 
Applied Sciences. 2011;11(3):565-569. 

12. Amadi BA, Duru MKC, Agomuo EN. The 
chemical profiles of leaf, stem, and flower 
of Ageratum conyzoides. Asian Journal of 
Plant Sciences and Research. 2012; 
2(4):428-43. 

13. Sofowara A. Medicinal plants and 
traditional medicine in African. Spectrum 
Books Ltd, Ibadan, Nigeria. 1993;191-289.  

14. Duru M, Eboagwu I, Kalu W, Odika P. 
Nutritional, anti-nutritional and biochemical 
studies on the oyster mushroom, Pleurotus 
ostreatus. EC Nutrition. 2019;14(1):36- 59. 

15. Duru M, Nwadike C, Ezekwe A, 
Nwaogwugwu C, Eboagwu I, Odika P, Njoku 
S, Chukwudoruo C. Evaluation of nutritional, 
anti-nutritional and some biochemical studies 
on Pleurotus squarrosulus (Mont.) singer 
using rats. African Journal of Biochemistry 
Research. 2018;12(2):7-27. 

16. Duru M, Amadi B, Agomuo E, Eze A. 
Chemical profile of an anti-malarial 
concoction “Udu” used in Umunchi 

autonomous community in Isiala Mbano 
L.G.A of Imo State, Nigeria. Journal of 
Emerging Trends in Engineering and 
Applied Science. 2012;3(3):444-447. 

17. Duru MKC, Amadi BA, Amadi CT, Lele KC, 
Anudike JC, Chima-Ezika OR, Osuocha K. 
Toxic effect of carica papaya bark on body 
weight, haematology, and some 
biochemical parameters. Biokemistri. 2012; 
24(2):67-71. 

18. Amadi BA, Agomuo EN, Duru MKC. 
Toxicological studies of Asmina triloba 
leaves on haematology, liver, kidney using 
rat model. International Science Research 
Journal. 2013;4(2):11-17. 

19. Duru MKC, Agomuo EN, Amadi BA. 
Biochemical studies on “Udu” an 
antimalarial concoction used in Umunchi 
village, Isiala Mbano L.G.A of Imo State, 
Nigeria. Continental J. Pharmacology and 
Toxicology Research. 2012;5(2):28–34. 

20. Monago-Ighorodje C, Duru M, Adindu E, 
Nwauche K, Ezekwe A, Nosiri I, Odika P, 
Onyeabo C, Ogar I, Berezi EP, Ugoh AI, 
Eboagwu I and Otta E. Effect of ethanolic 
leaf extract of Vinca major L. on 
biochemical parameters and glucose level 
of alloxan induced diabetic rats. 2019; 
18(32):1054-1068. 

21. Duru M, Agomuo E, Amadi B, Iheanacho 
A, Nutritional evaluation and some 
biochemical studies on Ageratum 
conyzoides using its different parts. 
Proceedings of the 35th Annual Inter-
national Conference, Workshop & 
Exhibition of Chemical Society of Nigeria. 
2012;1:372-379. 

22. Nwachukwu MI, Duru MKC, Nwachukwu 
IO, Obasi CC, Uzoechi AU, Ezenwa CM, 
Anumodu CK. In-vitro phytochemical 
characterization and antibacterial activity of 
Newbouldia laevis (boundary tree) on 
Escherichia coli and Staphylococcus 
aureus. Asian Journal of Microbiology and 
Biotechnology. 2017;2(1):30-36. 

23. Agomuo EN, Duru MKC, Amadi BA. Some 
bioactive constituents of Asmina triloba 
(paw paw) leaf variety. International 
Science Research Journal. 2013;4(2):18-
22. 

24. Okwu DE. Phytochemicals and vitamin 
content of indigenous species of South 
Eastern Nigeria. J. Sustain. Agric Environ. 
2004; 6:30-34.  

25. Duru MKC, Arukwe U, Amadi BA. 
Bioactive constituents and macronutrients 
composition of anti-malarial concoction 



 
 
 
 

Benjamin et al.; AFSJ, 19(3): 10-16, 2020; Article no.AFSJ.54271 
 
 

 
15 

 

used in Umunchi village in Isiala Mbano 
L.G.A of Imo State, Nigeria. International 
Science Research Journal. 2011;3:61-64. 

26. Amadi B, Onuoha N, Amadi C, Ugbogu A, 
Duru M. Elemental, amino acid and 
phytochemical constituents of fruits of 
three different species of eggplants. 
International Journal of Medicinal and 
Aromatic Plants. 2013;3(2):200-202.  

27. Gill LS. Ethnomedical uses of plants in 
Nigeria. University of Benin Press, Nigeria. 
1992;215. 

28. Kubmarawa D, Ajoku G., Enwerem NM, 
Okorie DA. Preliminary phytochemical and 
antimicrobial Screening of 50 Medicinal 
Plants from Nigeria, Afr. J. Biotechnology 
2007;6(14):1690-1696. 

29. Adebajo AO, Adewumi, CO, Essein EE. 
Antiinfective agents of higher plants. 
International Symposium of Medicinal 
Plants, 5

th
 edn. University of Ife, Nigeria. 

1983;152–158. 
30. Schipper RR. African indigenous 

vegetables: An overview of the cultivated 
Species chatham, UK: National Resource 
Institute /ACPEU Technical Center or 
Agriculture and Rural Cooperation. 2004; 
214. 

31. Ugbogu AE, Okezie E, Uche-Ikonne C, 
Duru M, Atasie OC. Toxicity evaluation of 
the aqueous stem extracts of Senna alata 
in wistar rats. American Journal of 
Biomedical Research, 2016;4(4):80-86. 

32. Duru MKC, Amadi BA, Eze AE, Ugbogu 
AE, Onuoha N. In vivo studies of Solanum 
aethiopicum fruit on some biochemical 
parameters using rats. Journal of Chemical 
and Pharmaceutical Research. 2013;5(2): 
1-4. 

33. Nwachukwu MI, Duru MKC, Nwachukwu 
IO, Obasi CC, Uzoechi AU, Ezenwa CM, 
Anumodu CK. In-vitro phytochemical 
characterization and antibacterial activity of 
Newbouldia laevis (boundary tree) on 
Escherichia coli and Staphylococcus 
aureus. Asian Journal of Microbiology and 
Biotechnology. 2017;2(1):30-36. 

34. Duru M, Amadi B, Ugbogu A, Eze A. Effect 
of “udu” an antimalarial herbal preparation 
on visceral organ weight and blood lipid 
profiles in wistar rats. Journal of Pharmacy 
and Clinical Sciences. 2014;8:1-7. 

35. Addae-Mensah I. Towards a rational 
scientific basis for herbal medicine a 
phytochemist’s two decades contribution. 
An iInaugural lecture delivered at the 

University of Ghana, Legon, Ghana 
Universities Press, Accra. 1992;63. 

36. Okoegwale, EE, Olumese GO. Folk 
medicine practices in Nigeria: some 
medicinal plants of Esan people in Edo 
State Nigeria. Niger. J. Appl. Sci. 2001;4: 
2350-2358. 

37. Auguste K, Eric B, Tah Yves-Nathan T, 
Oulo A, Abou BK, Jean-Claude N, 
Assanvo SPN and Bakary T. Identification 
of three distinct eggplant subgroups within 
the Solanum aethiopicum Gilo group from 
Côte d’Ivoire by morpho-agronomic 
characterization. Agriculture 2014;4:260-
273. 

38. Shalom NC, Abayomi CO, Okwuchukwu 
KE, Opeyemi CE, Olajumoke KA, Damilola 
ID. Proximate and phytochemical analyses 
of Solanum aethiopicum L. and Solanum 
macrocarpon L. fruits. Research Journal of 
Chemical Sciences 2011;1(3):13. 

39. Majubwa RO, Msogoya TJ, Maerere AP. 
Effects of local storage practices on 
deterioration of African eggplant (Solanum 
aethiopicum L.) fruits. Tanzania Journal of 
Agricultural Sciences 2015;14(2):106-111. 

40. Okoli RI, Aigbe O, Ohaju-obodo JO, 
Mensah JK.  Medicinal Herbs used for 
Managing Some Common Ailments among 
Esan people of Edo State, Nigeria. Pak. J. 
Nutr. 2007;6(5):490-696. 

41. AOAC. Official Methods of Analysis (15th 
Edn.) Washington D.C USA Association of 
Official Analytical Chemists Inch 400-22—
Wilson Boalevard Artlinton Virginia USA. 
1990;2:910-928. 

42. Onyeike, E. Nand Omubo- Dede TT. Effect 
of heat treatment on the proximate 
composition, energy values and levels of 
some toxicants in African yam bean 
(Sphenostylis stenocarpon) seed varieties. 
Plant Food Resour. 2002;57:233-231. 

43. Oloyed OI. Chemical profile of unripe pulp 
of Carica papaya. Pak. J. Nutr. 2005;4: 
379-381. 

44. AOAC Association of Official Analytical 
Chemists. Official Methods of Analysis 
(21

st
 Edition) Washington DC USA; 1999. 

45.  Trease GE, Evans WC. Pharmacognosy. 
13

th
. Brailliere Tindall, London. 1989;290. 

46. Krisna G, Ranjhan SK. Laboratory manual 
for nutritional research, Vikas Publishing 
House PVT Ltd. Ghaziabad, UP (India); 
1980. 

47. Onwuka GI. Food analysis and 
instrumentation (Theory and Practice). 1st 



 
 
 
 

Benjamin et al.; AFSJ, 19(3): 10-16, 2020; Article no.AFSJ.54271 
 
 

 
16 

 

Edn, Napthal Prints, Surulere, Lagos – 
Nigeria. 2005;140-160. 

48. Agoreyo BO, Obansa ES, Obanor EO. 
Comparative nutritional and phytochemical 
analysis of two varieties of Solanum 
melogena. Science World Journal. 2012; 
7(1):5-8. 

49. Anderson J, Perryman S, Young L, Prior S. 
Dietary fiber, health food and nutrition 
series. No. 9.333. Colarado State 
University Extension.12/98; Revised 5/07 
(www/ext.colostate.edu); 2007. 

50. Thompson LU. Potential health effect 
benefits and problems associated with 
Anti-nutrients in Foods. Int J. Foods 
Human Nutr.1993;57:223-231. 

51. Akindahunsi AA, Salawu, SO. 
Phytochemical screening and nutrient-
antinutrient composition of selected 
tropical green leafy vegetables. African 
Journal of Biotechnology. 2005;4:497-501. 

52.  Stephen KS. Medicinal plant alkaloids. 
The University of Toronto Press Canada; 
1970. 

53. Okwu DE, Ndu CU. Evaluation of the 
phytonutrients, mineral and vitamin content 
of some varieties of yam (Dioscorea sp). 
Int. J. Med. Adv. Sci. 2006;2(2):199-203. 

54. Amadi BA, Arukwe U, Duru MKC, Adindu 
EA, Ufornwa EC, Odika PC. The effect of 
fermentation on anti-nutrients, carbohydrates 
and vitamin contents of Pentaclethra 
macrophylla Seed. International Science 
Research Journal. 2011;3:74-77. 

55.  Uwakwe AA, Anyalogu EO. Biochemistry 
(A Tropical Approach), Fius Publishers, 
Port Harcout, Nigeria. 1998;1:3-5. 

56. Paul G, Pearson S. The vitamin 2nd Edn., 
Academic Press, New York, USA. 2005; 
31-34. 

57. Okaka JC, Akobundu ENJ, Okaka ANC 
(1992). Human Nutritional and Integrated 
Approach. ESUT Publishers, Enugu. 1992; 
1:190. 

58. NRC National Research Council 
Recommended Dietary Allowance. 
National Academy press Washington DC; 
1989. 

© 2020 Benjamin et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/54271 


