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Journal of the Science of Food and Agriculture (Wiley-Blackwell), International Journal of 
Food Sciences and Nutrition (Informa Healthcare) His hobbies include evangelism, reading, 
table tennis and biochemistry. 
 
ACADEMIC QUALIFICATIONS 
 Ph.D., Nutrition Science –University of Bonn, Germany, 24th August 2003 (magna cum laude, 

1.0) 
 M.Sc., Biochemistry – Ambrose Alli (Edo State) University Ekpoma, Nigeria, July 1995 
 B.Sc. (Hons) (second class, upper division), Biochemistry – Ambrose Alli (Edo State) 

University, Ekpoma, Nigeria, 1991 
 
RESEARCH FOCUS 
1. Studies on the antibiotic potential of some nano particles when included in food packaging 

materials  
2. The use of different types of tea for the purpose of serum cholesterol reduction. 
3. Stabilization of cereals and legume phytase for possible use as supplements in poultry feed. 
 
PROFESSIONAL AFFILIATION 
 Member, Nutrition Society of Nigeria (NSN) since 2006. 
 Member, Council for Tropical and Subtropical Agricultural Research (ATSAF), Germany since 

2001. 
 Member, European Grain Legume Association (AEP) since 2001. 
 
SOCIAL/COMMUNITY ENGAGEMENT 
 Esan-West Local Govt. Coordinator of the Christian Student Fellowship (for Secondary 

Schools) aka Success Club, 2007/2008 – Date. 
 Delivered a talk on Aids to Memory Improvement to Secondary School students attending 

the Youth Retreat of the Deeper Life Bible Church, Ishan Region, June 2006. 
 

RECENT PUPLICATIONS/CONTRIBUSIONS TO CONFERENCES 
A: BOOK 
1. Azeke, M. A. (2003) Characterization and improvement of the nutritional value of 

African yambean (Sphenostylis sternocarpa) by non-traditional processing methods. 
ISBN 3-8322-1906-4 Shaker Publisher, Aachen, Germany, 160 pages. 

 
B: CHAPTERS IN EDITED BOOKS 
1. Azeke, M. A. PhD (Bonn), Eigbobo, M. U., Iniaghe, O. M. and Ugbenyen, A. M. 

(2017) Advancing Nutrigenomics Research through Nutraceuticals In: Functional 
Foods: Unlocking the Medicine in Foods. Ganiyu Oboh (Ed) Braceland Prints, 
Akure Pp 310 – 322. 

 
ABSTRACT 
Nutrigenomics is a growing field related to genetic testing based on the documentation of 
genetic mutations in an individual, giving us the ability to correct metabolic imbalances 
(personalized medicine) through specific dietary supplements or nutraceuticals. It enable 
individuals to tailor health based individualized diet depending on their genetic makeup. 
Nutrigenomics have shown that nutrients and botanicals can interact with the genome and 
modify subsequent gene expression. This has provided a great impetus for nutrigenetic 
research and nutraceutical development based on nutrigenetics. Polymorphisms in 
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methlyene tetrahydrofolate reductase (MTHFR) (involved in folate metabolism), 
apolipoprotein E (Apo E) and ApoA1 (in cardiovascular disease), and leptin/leptin 
receptor (obesity) genes are some good examples for understanding basic nutrigenetics. 
Developing nutraceuticals to prevent and manage thrombosis risk in women with 
thrombophilic gene mutations are discussed in the context of the opportunities that exist 
at the nutrigenomic/pharmacogenetic interphase leading to personalized nutrition. 
 
2. Azeke, M. A. (2010). The nutritional and environmental implications of phytase 

supplementation of animal feed and alternative sources of phytase for the animal 
feed industry. In: Biotechnology Development and threat of climate change in 
Africa: The case of Nigeria.  Adebooye, O. C., Taiwo, K. A. and Fatufe, A. A. (Eds). 
Cuvillier Publisher, Göttingen, Germany. Pp 193 – 207. 

ABSTRACT 
Phosphorus excretion in poultry manure can lead to water pollution when the manure is 

used as fertilizer. The need to maintain sufficient dietary phosphorus levels while 

reducing phosphorus excretion in poultry manure has led to an increase in the application 

of phytase to poultry feed in recent years. The use of phytase reduces phosphorus 

excretion in poultry manure by allowing the birds to utilize more of the phytate 

phosphorus. Phytate phosphorus has the ability to complex with cations such as calcium, 

magnesium, zinc, copper, and nitrogen and certain gastrointestinal proteases, thus 

reducing the availability of these cations and of amino acids. The use of phytase may free 

these cations and proteases bound in phytate phosphorus complexes and improve many 

production parameters and body structure characteristics in broilers and laying hens, such 

as body weight, bone ash content, feed consumption, egg weight, and egg shell quality. 

The phytases used for this purpose are usually of microbial origin and the phytase-

supplemented poultry feeds are expensive. This is because of the technology involved in 

the extraction, purification and thermo-stabilization of the enzymes. The technology is 

unaffordable and thus unavailable in many developing countries especially in Africa. 

Selected cereals and legumes were screened for phytase activity and the effect of sprouting 

on enzyme activity was also assessed. It was found that the phytase activity was generally 

lower in seeds than as reported for microorganisms. Germination for up to 10 days 

resulted in up to 1000-fold increase in activity. This shows that indigenous cereals and 

legumes are potential sources of phytase for the poultry feed industry. 

 
3. Azeke, M. A. and Büning-Pfaue, H. (2008). The potential of Biotechnology in legume 

processing: the African yambean example. In: Food, Health and Environmental Issues in 
Developing Countries: The Nigerian Situation. Adebooye, O. C., Taiwo, K. A. and Fatufe, 
A. A. (Eds). Cuvillier Publisher, Göttingen, Germany. Pp 153 – 166. 
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ABSTRACT 
The tropical African yambean (AYB), Sphenostylis stenocarpa, is a hardy protein rich 
underutilized legume of Africa. Oligosaccharides, antinutrients, and the extensive and 
energy consuming cooking time (4 – 6 h), among other factors, limit the food use of 
African yambean as an important source of protein and energy.  Flatulence and diarrhoea 
are common after the consumption AYB, but more severe symptoms have been reported. 
The objective of this thesis work was to improve the nutritional value of African yambean 
and to promote the use by subjecting the seeds of three varieties of African yambean to 
non-traditional methods of processing. These methods are expected to reduce 
antinutrients to a low level, and processes should be less energy and time consuming than 
the traditional cooking procedure. Black (AYB-black), marble (AYB-marble) and white 
(AYB-white) African yambean varieties were examined. The proximate analyses revealed 
a protein content of 22 – 25 g 100 g-1 dry matter. This implies that if AYB was the only 
source of protein, an adult man need between 208 to 236 g AYB to meet the WHO daily 
protein requirement. Fermentation with the Lactic acid bacteria Lactobacillus plantarum 
resulted in an improvement in nutritional quality of AYB: Protein and starch contents 
increased by   6 – 20 and 0 – 6 %, respectively. The flatulence causing -galactosides, and 
the potentially very toxic cyanogenic glycosides, were reduced by about 85 %. 
Fermentation was also carried out with the tempeh-fungus Rhizopus oligosporus. If the 
procedure for soybean was used, the promary nutrients remained high. The antinutrients 
were significantly reduced. The flatulence causing -Galactosides were nearly completely 
(93 – 99 %) removed. tempeh production processes were clearly more effective than 
traditional cooking in improving nutritional quality. Fermentation processes thus not only 
can substantially improve the nutritional quality of African yambean but can also provide 
important economical and environmental benefits. Both processes are proposed for both 
household and industrial uses. 
 
4. Azeke M. A. (2005). Carbohydrates. In: Biochemistry for Beginners. A. O. Onigbinde (Ed.). 

Aniko Publishing Inc. Benin City. Pp 43 – 72. 
 
C: JOURNAL ARTICLES 
1. Kingsley Omage, Marshall A. Azeke, Jerry N. E. Orhue and Sylvia O. Iseghohi 

(2017) Toxicological implications of the therapeutic use of Acalypha wilkesiana leaves 
in traditional medicine. Clinical Phytoscience 3:15-22 (Springer Publishers: DOI 
10.1186/s40816-017-0053-8) 

ABSTRACT 
Background: In traditional medicine, Acalypha wilkesiana is frequently used solely or as a 
composite part of many herbal preparations for therapeutic purposes. This study was 
therefore conducted to evaluate the effects of oral administration of extracts of Acalypha 
wilkesiana leaves, on some serum diagnostic enzymes in normal experimental rabbits. 
Methods: Eighteen adult male experimental rabbits were randomized into three groups 
(A, B and C), comprising of six animals each. Group A animals were given aqueous 
extracts of Acalypha wilkesiana leaves, while group B animals were given ethanol extracts of 
Acalypha wilkesiana leaves. The extracts were administered orally at a dose of 300 mg/kg 
body weight for a period of twenty-one (21) days. Group C animals were given water, 
thus they served as control. Data are represented as Mean ± S.E.M (n = 6). Significance of 
Difference was tested by ANOVA at P<0.05. 
Results: Administration of the aqueous or ethanol extracts, to the experimental animals 
resulted in a significantly (P < 0.05) higher alkaline phosphatase (ALP) and lactate 
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dehydrogenase (LDH), non-significantly (P>0.05) lower serum total bilirubin, direct 
bilirubin, Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), gamma 
glutamyl transferase (GGT) and creatinine kinase (CK), as compared with the control 
animals. 
Conclusion: In view of the effects of the plant extracts on ALP and LDH levels, the use of 
Acalypha wilkesiana leaf in traditional medicine should be with caution. 
 
2. Omage Kingsley, Azeke A. Marshall, Orhue N. E. Jerry and Iseghohi O. Sylvia 

(2016) Histological and Aminotransferase Implications of Administration of 
Extracts of Acalypha wilkesiana Leaves in Normal Rabbits British Journal of Medicine & 
Medical Research 18(4): 1-7. 

ABSTRACT 
Background and Aim: Traditionally, Acalypha wilkesiana leaves are used in the 
management of hypertension, diarrhoea and dysentery. Thus, this study was carried out 
to evaluate the effects of oral administration of extracts of Acalypha wilkesiana leaves on 
serum aminotransferases activities and tissues of normal experimental rabbits. 
Methods and Design: Eighteen adult rabbits of the New Zealand strain, were randomized 
into three groups (groups A, B and C) of six rabbits each and treated as follows; Group A 
(Treated with Aqueous Extract), Group B (Treated with Ethanol Extract), Group C (Non 
treated-Control), and used for the study. 
Statistical Analysis: Data are represented as Mean ± S.E.M (n = 6). Significance of 
difference was tested by ANOVA at P < 0.05. 
 
3. Omage  K., Azeke M.A. and Ihimire I.I. (2015). Biochemical Implications of Oral 

Administration of Extracts of Acalypha wilkesiana Leaves in Rabbits. Nig. J. Life Sc. 
5(1): 131 - 138. 

 
4. Kingsley Omage, Marshall A. Azeke and Jerry N.E. Orhue (2015) Implications of oral 

administration of extracts of Acalypha wilkesiana leaves on serum electrolytes, urea and 
creatinine in normal experimental rabbits. Biokemistri Vol. 27 (no. 2) 56–62. 

ABSTRACT 
The leaves of Acalypha wilkesiana are eaten as vegetables as part of the traditional 
management of hypertension in Nigeria. This study was therefore conducted to evaluate 
the implications of oral administration of extracts of Acalypha wilkesiana leaves, on serum 
electrolytes, urea and creatinine, in normal experimental rabbits. A 
total of eighteen (18) rabbits were randomized into three groups (A, B and C) of six 
animals each and treated with aqueous (A) and ethanol (B) extracts of Acalypha wilkesiana 
leaves. The extracts were administered orally at a dose of 300mg/kg body weight for a 
period of twenty-one (21) days. Group C animals served as control. Administration of the 
aqueous or ethanol extract, at a dose of 300 mg/kg body weight, to normal rabbits 
resulted in a significantly (P<0.05) lower serum creatinine. Treatment with the aqueous or 
ethanol extract also resulted in a non-significantly (P>0.05) lower serum urea, chloride, 
sodium and potassium, as compared with the control, in normal rabbits. Also, treatment 
with the aqueous extract resulted in a significantly (P < 0.05) higher, while administration 
of the ethanol extract resulted in lower (P > 0.05) serum calcium levels of the normal 
rabbits, as compared with the control. 
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5. Osagie-Eweka, E. S.D and Azeke, M. A (2015). The Effects of Garlic (Allium Sativum) 
on the Lipid Profile of Rabbits.Journal of Medical and Biological Sciences 2: 84-105. 

ABSTRACT 
This study was conducted to investigate the cholesterol-lowering property of garlic 
(Allium Sativum) in whole blood of egg yolk induced hypercholesterolemia in rabbits. 
Forty rabbits of both sexes of 13.1 ± 28.4 weeks of age with average body weights of 1251.9 
± 512.2g were used for the experiment. The animals were divided into eight groups 
comprising control and seven experimental groups with 5 rabbits per group. The animals 
were acclimatized with grower’s mash for one week after which the control group was fed 
with grower’s mash and the seven experimental groups were fed with grower’s mash 
supplemented with 10% egg yolk, 20% egg yolk, 2% garlic, 4% garlic, 10% egg yolk + 2% 
garlic, 20% egg yolk + 2% garlic, and 20% egg yolk + 4% garlic respectively for five weeks. 
Animals were phlebotomized through prominent ear veins and blood samples (2 ml) were 
collected from rabbits in each group before and after the treatment (diet administration) to 
assay for total cholesterol (TC), HDL-cholesterol and triglycerides (TG) using the 
CardioChek® analyzer; the LDL-cholesterol was determined using Friedewald formula. 
The TC analysis shows that there was no significant difference between the control and the 
treatment groups (P˃0.05). The HDL-Cholesterol analysis indicates no significant 
difference between the control and the treatment groups (P˃0.05) except the group that 
received 10% egg yolk + 2% garlic supplementation (P˂0.05). The LDL-Cholesterol 
analysis show significant differences exist between the control and all other treatment 
groups (P˂0.05) except the group that received 2% garlic supplement, where a decrease 
(P˃0.05) was observed. The results of TG analysis show no significant difference between 
the control and the treatment groups that received 10% egg yolk, 2% garlic or 10% egg 
yolk + 2% garlic supplementations (P˃0.05). However, there was significant increase 
(P˂0.05) in the TGs of the treatment groups that received 20% egg yolk, 4% garlic, 20% egg 
yolk + 2% garlic or 20% egg yolk + 4% garlic compared to the TG of the control group. 
While egg yolk supplementation did not induce hypercholesterolemia; it was observed 
that garlic powder supplementation did not demonstrate significant hypocholesterolemic 
effect on the lipid profile of rabbits. 
 
6. Omage, Kingsley and Azeke, A. Marshall. (2014). Serum Aminotransferase Activities and 

Bilirubin Levels in Salt Loaded Experimental Rabbits Treated with Aqueous and Ethanol 
Extracts of Acalypha wilkesiana Leave. Nigeria Journal of Experimental and Clinical Biosciences. 
2(1): 37 – 41. 

ABSTRACT 
Background: Acalypha wilkesiana, commonly called Irish petticoat, is native to the South 
Pacifi c Islands and belongs to the family Euphorbiaceae. In traditional medicine practice, 
the leaves of A. wilkesiana are eaten as vegetables for the management of hypertension, 
being a diuretic plant. Aim: This study was conducted to evaluate the effects of extracts of 
A. wilkesiana leaves on activities of serum aminotransferases and bilirubin levels, which are 
indicators of liver function, in salt loaded rabbits. Materials and Methods: A total of 30 
rabbits were randomly divided into fi ve Groups (A to E) of six rabbits each and treated 
with salt loaded diet, aqueous extract (Group B) and ethanol extract (Group C) of A. 
wilkesiana leaves; continuous salt loading (Group A); salt loaded and nontreated (D); 
nonloaded (with salt) and nontreated (with extract) (E). Results: Salt loading resulted in a 
signifi cantly (P < 0.05) higher serum alanine aminotransferases (ALT) and aspartate 
aminotransferases (AST), and a signifi cantly (P < 0.05) lower serum direct bilirubin, when 
compared with the control. Treatment with A. wilkesiana leaf extracts, at a dose of 300 
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mg/kg body weight, resulted in a nonsignifi cantly (P > 0.05) lower serum total bilirubin 
and direct bilirubin, as compared with the control, in the salt loaded rabbits. Discussion 
and Conclusion: The use of A. wilkesiana leaf could be relatively safe considering its effects 
on serum ALT, AST, total and direct bilirubin of the experimental animals. Thus, it may be 
useful in the management of any possible deleterious effect of salt load to the liver. 
 
7. Omage, Kingsley and Azeke, A. Marshall. (2014). Medicinal Potential of Acalypha wilkesiana 

Leaves. Advances in Research. 2(11): 655 – 665. 
ABSTRACT 
Background and Aim: Acalypha wilkesiana, commonly called Irish petticoat, is native to the 
south pacific islands and belongs to the family Euphorbiaceae. The plant has antimicrobial 
and antifungal properties and in traditional medicine, the leaves are eaten as vegetables in 
the management of hypertension, being a diuretic plant. This study was conducted to 
determine some phytochemical (quantitative) constituents of Acalypha wilkesiana leaves, 
with a view to evaluating its medicinal potentials. 
Method and Design: The samples (ethanol extract, aqueous extract and dried powder) of 
Acalypha wilkesiana leaves were analyzed for the presence of phytochemicals according to 
standard methods.  
Results: Quantitative analysis of these phytochemicals in the leave extracts (aqueous or 
ethanol) and powder of this plant revealed the presence of medicinally active constituents 
like saponins (0.44% in the aqueous extract, 0.22% in the ethanol extract and 0.23% in the 
powdered leaves), cardiac glycosides (0.031% in the aqueous extract, 0.073% in the ethanol 
extract and 0.099% in the powdered leaves), alkaloids (0.92% in the aqueous extract, 3.20% 
in the ethanol extract and 2.62% in the powdered leaves) and oxalate (2.4% in the aqueous 
extract, 16.2% in the ethanol extract and 18.6% in the powdered leaves). Other 
phytochemicals found were tannins, phenols, steroids, anthraquinones, flavonoids, 
phytate and terpenoids. Discussion and Conclusion: The various phytochemical 
compounds detected are known to have beneficial use in industries and medical sciences, 
and also exhibit physiological activity. The plant (Acalypha wilkesiana) studied here can be 
seen as a potential source of useful drugs. 
 
8. Rafaat M. Elsanhoty, Mohamed Fawzy Ramadan, Sahar S. El-Gohery, M.F. Abol-Ela, M. A. 

Azeke (2013) Ability of selected microorganisms for removing aflatoxins in vitro and fate of 
aflatoxins in contaminated wheat during baladi bread baking. Food Control 33:  287-292. 
(Elsevier Publishers, http://dx.doi.org/10.1016/j.foodcont.2013.03.002) 

ABSTRACT 
Aflatoxins (AFs), the secondary metabolites produced by species of Aspergillus, have 
harmful effects on humans, animals, and crops that result in illnesses and economic losses. 
This investigationwas designed to assess the potential of four strains of lactic acid bacteria 
(LAB) for removing AFs in vitro. The stability of AFs complexes formed with LAB in 
viable and non-viable (heat treated) formswas assessed. The strain with the highest ability 
to bind AFs was selected to study its impact on removing AFs from contaminated wheat 
flour during baladi bread baking process. Three treatments of baladi bread produced from 
contaminated wheat flour were formulated including treatment (A) as control fermented 
by bakery yeast, treatment (B) fermented by Lactobacillus rhamnosus TISTR 541 and 
treatment (C) fermented by the mixture of bakery yeast and L. rhamnosus. The samples 
were collected during different steps of bread baking process. The results indicated that 
there were significant differences between the amounts of AFB and AFG detected in each 
sample and there were significant differences between the strains in their ability to bind 
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AFB and AFG in the viable and heated stage. L. rhamnosus was the highest strain able to 
bind the AFB1 and treatment C was the highest in removing of AFs from contaminated 
wheat flour during baking process. 
 
9. Azeke, M. A., Greiner, R. and Jany, K. (2011). Purification and Characterization of two 

intracellular phytase from the tempeh fungus Rhizopus oligosporus. Journal of Food 
Biochemistry. 35: 213 – 227. (Wiley Blackwell Publisgers, DOI: 10.1111/j.1745-
4514.2010.00377.x) 

ABSTRACT 
The fungus commonly used in tempeh production, Rhizopus oligosporus (DSMZ 1964), was 
grown in rice flour suspension and two intracellular phytases (RO1 and RO2) were 
isolated from the fungus, purified to near homogeneity in a five-step process and 
characterized. Enzyme recoveries after purification were 1.3% (RO1) and 1.6% (RO2) in 
relation to the phytase activity in the crude extract. Their estimated molecular mass was 
45.0 _ 5.0 kDa. The purified proteins belong to the acid phytases and they both exhibit two 
distinct pH optima at 3.0 and 4.5 for RO1 and 3.0 and 5.0 for RO2. Optimal temperature for 
the degradation of sodium phytate was determined to be 60C for RO1 and 55C for RO2. 
Kinetic parameters for the hydrolysis of sodium phytate were Km = 1.6 mM (RO1) and 
0.13 mM (RO2) and Vmax = 0.044 U for RO1 and 0.155 U for RO2. The phytases from R. 
oligosporus exhibit a broad affinity for various phosphorylated compounds. 
 
10. Azeke, M. A., Ekpo, K. E. and Ihimire I. G. (2011). The effect of particle size on the 

functional properties of African yambean (Sphenostylis stenocarpa) seed flours. Nigerian 
Annals of Natural Sciences. Volume 12(1): 8 – 15. 

 
11. Azeke, M. A., Elsanhoty, R. M., Egielewa, S. J. and Eigbogbo, M. U. (2011) The effect of 

germination on the phytase activity, phytate and total phosphorus contents of some 
Nigerian-grown grain legumes. Journal of the Science of Food and Agriculture. 91: 75 – 79. 
(Wiley Publishers, DOI: 10.1002/jsfa.4150) 

ABSTRACT 
BACKGROUND: Grain legumes are under-exploited as possible sources of phytase for the 
poultry industry. The current study was conducted to assess the effect of germination on 
phytase activities, phytate and total phosphorus content in samples of Nigerian-grown 
grain legumes. The legumes screened were African yambean (AYB, Sphenostylis 
stenocarpa), lima bean (Phaseolus lunatus), pigeon pea (Cajanus cajan), cowpea (Vigna 
unguiculata) and groundnut (Arachis hypogea). 
RESULTS: Phytase activity was low in AYB, lima bean and pigeon pea but high in cowpea 
and groundnut. Phytate content ranged between 3.01 g kg−1 and 8.95 g kg−1 while total 
phosphorus content ranged between 2.63 g kg−1 and 5.93 g kg−1. The grain legumes with 
higher phytase activity recorded the lowest phytate and phosphorus content. During 
germination there was an initial 4-fold to 35-fold increase in phytase activity after 6–7 days 
of germination followed by a decrease until 10 days (P < 0.05). The increase in phytase 
activity during germination was accompanied by a significant reduction in phytate (P < 
0.05) and a small but significant increase in total phosphorus. 
CONCLUSION: The increase in phytase activity and the accompanying decrease in 
phytate content could have a positive implication for the nutrition of poultry and 
ruminants and for the environment. 
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12. Azeke, M. A., Chukwuedo, M. E. (2011) Estimation of non-enzymatic browning and 
acrylamide formation in fried plantain (Musa balbisiana). Nigerian Annals of Natural Sciences. 
Volume 12(1): 1 – 7. 
 
13. Azeke, M. A., Egielewa, S. J., Eigbogbo, M. U. and Ihimire, I. G. (2011). Effect of 

germination on the phytase activity, phytate and total phosphorus contents of rice (Oriza 
sativa), maize (Zea mays), millet (Panicum miliaceum), sorghum (Sorghum bicolor) and wheat 
(Triticum aestivum). Journal of Food Science and Technology. 48(6):724–729. (Springer 
Publishers, DOI 10.1007/s13197-010-0186-y) 

ABSTRACT 
The effect of germination on the level of phytase activity and the contents of phytates and 
phosphorus of five Nigeria grown cereal grains was studied. The cereals screened were 
rice (Oryza sativa), maize (Zea mays), millet (Panicum miliaceum), sorghum (Sorghum bicolor) 
and wheat (Triticum aestivum). Phytase activity was high (0.21–0.67 U g-1) in all samples. 
Phytate content ranged between 5.6 and 6.2 mg g-1 while total phosphorus content ranged 
between 3.3 and 4.3 mg g-1. During germination, the level of phytase activity increased and 
reached its maximal value after seven (16-fold), six (5-fold), five (7-fold), seven (3-fold) and 
eight (6-fold) days of germination for rice, maize, millet, sorghum and wheat respectively. 
After this initial increase, phytase activity declined slightly (P<0.05). The increase in 
phytase activity during germination was accompanied by a significant reduction in 
phytate (P<0.05) and a small but significant increase in total phosphorus. 
 
14. Elsanhoty, R. M. and Azeke, M. A. (2009). Assessment of the ability of some probiotic 

bacteria to bind and remove aflatoxin from contaminated wheat during baladi bread 
making. Nigerian Annals of Natural Sciences, 9(1): 49 – 59. 

 
15. Ekpo, K. E., Azeke, M. A. and Ugbeyen, A. M. (2008). Functional properties of dried 

Imbrasia belina larvae flour as affected by mesh size and pH. Nigerian Annals of Natural 
Sciences. 8(1): 6 – 9. 

 
16. Azeke, M. A., Fretzdorff, B., Buening-Pfaue, H. and Betsche, Th. (2008) Microbial and pH 

changes accompanying African Yambean tempeh production under non-sterile and sterile 
condition. Nigerian Journal of Nutritional Sciences. 29(2): 164 – 173. 

 
17. Azeke, M. A. and Ekpo, K. E. (2008) Egg yolk cholesterol lowering effect of garlic and tea. 

Journal of Biological Sciences 8(2):456–460. 
(http://scialert.net/qredirect.php?doi=jbs.2008.456.460&linkid=pdf) 

ABSTRACT 
This study was conducted to evaluate the effect of garlic and tea on the performance, egg 
traits and laying parameters of laying hens. Five groups of black leghorn hens, Yafa breed 
(five birds per group) and aged 21 weeks were used for this experiment. Each group was 
fed basal diet (layers mash) supplemented with garlic at 1% garlic powder (group 1), 2% 
garlic powder (group 2), 1% black tea (group 3), 2% back tea (group 4) and a combination 
of 2% garlic and 2% tea (making 4% supplementation, group 5). Feeding was done for 4 
weeks after a one week acclimatization period on test and control feeds. The effects of 
supplementation on the number and weight of eggs layed, the weight of hens and the 
weight of egg yolk were determined. Also determined were the total triglycerides, HDL-, 
LDL- and total cholesterol content of egg yolk. Feeding of hens for 4 weeks with test and 
control diets resulted in non-significant changes (P > 0.05) in the weights of birds, egg and 
egg yolk. All the garlic supplemented feeds resulted in significant reductions (P < 0.05) of 
total cholesterol, total triglyceride, LDL- and HDL-cholesterol. With exception of the 1% 
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tea supplemented diet, the other tea supplemented diet resulted in significant reductions 
in the egg yolk concentration of the cholesterols tested. 1% tea supplementation had no 
significant effect on LDL-cholesterol concentration of egg yolk (P > 0.05). The combination 
of garlic and tea resulted in significant reductions of total- LDL- and HDL-cholesterol (P < 
0.05) but not total triglycerides (P > 0.05). The control diets had in most cases non-
significant effects on the lipid parameters tested. The results show that garlic and tea have 
great potential when low cholesterol egg is desired. 
 
18. Azeke, M. A., Fretzdorff, B., Buening-Pfaue, H. and Betsche, Th. (2007) Comparative effect 

of boiling and solid substrate fermentation using the tempeh fungus (Rhizopus oligosporus) 
on the flatulence potential of African yambean (Sphenostylis stenocarpa L.) seeds. Food 
Chemistry. Vol. 103: 1420–1425. (Elsevier Publishers,doi:10.1016/j.foodchem.2006.10.058) 

ABSTRACT 
The tropical African yambean (AYB, Sphenostylis stenocarpa L.) is a protein-rich 
underutilized African legume. The presence of the flatulence- and diarrhoea-causing 
raffinose family oligosaccharides (RFO: raffinose, stachyose and verbascose) or -
galactosides has limited the food use of African yambean seeds. To reduce this limitation, 
non-traditional processing methods are required. Seeds of three varieties were (i) 
examined for the flatulence- and diarrhoea-causing RFO and (ii) fermented with Rhizopus 
oligosporus for tempeh production. The traditional tempeh production process involved 
dehulling, soaking in water for 24 h, boiling in water for 30 min, inoculation and 
fermentation. In addition, the traditional tempeh procedure was modified by using 1% 
citric acid solution instead of water for soaking and cooking. Comparisons with 
traditionally cooked beans, which involved boiling in water for 4 h, were made. Boiling 
seeds for 4 h resulted in 8–30% reduction of total -galactosides in the three varieties, 
while the traditional tempeh procedure resulted in an almost complete loss (98%) of the 
same (P < 0.05). The modified procedure resulted in a bacteria-free tempeh but -
galactoside reduction was 22–39%. Both tempeh production processes were clearly more 
effective than was traditional cooking in reducing the flatulence potential of the AYB 
seeds. 
 
19. Azeke, M. A., Fretzdorff, B., Buening-Pfaue, H. and Betsche, Th. (2007) Nutritional value of 

African yambean (Sphenostylis stenocarpa, L): improvement by solid substrate fermentation 
using the tempeh fungus Rhizopus oligosporus. Journal of the Science of Food and Agriculture. 
Vol. 87, (2): 297-304. (Wiley Publishers, DOI: 10.1002/jsfa.2721) 

ABSTRACT 
The tropical African yambean (AYB, Sphenostylis stenocarpa L.) is a hardy, protein-rich 
under-utilised African legume. Anti-nutrients, and the excessively long cooking time (4–6 
h), among other factors, limit the food use of African yambean seeds. To reduce these 
limitations, non-traditional, less energy consuming processing methods are required. 
Seeds of different varieties were (1) examined for proximate composition and (2) 
fermented with Rhizopus oligosporus for the production of tempeh. The traditional 
production process involves dehulling, soaking in water for 24 h, boiling in water for 30 
min, inoculation and fermentation. In addition, the traditional procedure for preparing 
tempeh was modified by using 1% citric acid solution instead of water for soaking and 
cooking. Comparisons with traditionally cooked beans, which involved boiling in water 
for 4 h, were made. The traditional tempeh procedure resulted in a slight but significant 
increase in protein and starch (P < 0.05) and an almost complete loss of most of the anti-
nutrients of AYB seeds, although the cyanogenic glycoside content of AYB-white 
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remained high. The modified procedure resulted in a bacteria-free tempeh and the 
cyanogenic glycosides were no longer detectable. In vitro protein digestibility of the 1% 
citric acid treated sample was slightly lower than that of the water-treated sample. Both 
tempeh production processes were clearly more effective and less energy intensive than 
traditional cooking in improving nutritional quality, but only the modified method of 
tempeh production eliminated the possibility of cyanide poisoning. 
 
20. Azeke, M. A., Fretzdorff, B., Buening-Pfaue, H.,  Holzapfel, W. and Betsche, Th (2005) 

Nutritional value of African yambean (Sphenostylis stenocarpa, L): improvement by lactic 
acid fermentation. Journal of the Science of Food and Agriculture Vol. 85(6): 963 – 970. (Wiley 
Publishers, DOI: 10.1002/jsfa.2052) 

ABSTRACT 
Tropical African yambean (Sphenostylis stenocarpa L) is an under-utilised hardy, protein-
rich legume. Antinutrients and the excessively long cooking time (4–6 h), among other 
factors, limit the food use of African yambean seeds. To reduce these limitations, non-
traditional, less energy-consuming processing methods are required. Seeds of different 
varietieswere (i) examined for ingredients and (ii) fermented with Lactobacillus plantarum. 
Comparisons with traditionally cooked beans were made. Protein content and in vitro 
protein digestibility were increased slightly by fermentation or cooking. Reductions in 
trypsin and -amylase inhibitor activity and tannin ranged from significant to complete. 
The contents of potentially very toxic cyanogenic glycosides and flatulence-causing -
galactosides were high in raw beans. Reduction by fermentation (by 85%) was clearly 
more effective than by traditional cooking (10–20%). The results demonstrate (i) that 
fermentation can substantially improve the nutritional quality and (ii) that the energy 
requirement to produce a basic consumable fermented food from African yambean is only 
10% of that of traditional cooking. On these grounds, widespread application of lactic acid 
fermentation by individuals or small-scale industries would be advantageous in the 
context of small-household economy, environmental protection, health and long-term 
sustainable agriculture in Nigeria. 
 
21. Thomas Betsche, Barbara Fretzdorff and Marshall A. Azeke (2004). New Products for the 

improvement of the African nutritional status: how microorganisms transforms the hard-
to-cook African yambean (in German language). Forschungsreport  2:  16 – 19. 

 
22. Thomas BETSCHE, Marshall A. AZEKE, Hans BUENING-PFAUE and Barbara 

FRETZDORFF Fermentation as a tool to improve the nutritional value of African yambean: 
potential of unconventional processing to promote legume extension. Conference Proceedings 
of the 5th European Conference on Grain Legumes.  7 – 11 June 2004, Dijon France. Pp 31 – 32. 

 
23.  Alaiya, H. T., Azeke, M. A., Nwokolo, S. C. Omoyemi, M. E. A. (2004) Studies of some anti-
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Sciences. 25(1): 44 – 47. 
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stenocarpa) and of other legumes. Lebensmittelchemie 56: 29-31. 
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