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AbstractThe inhabitants of the eastern part of Nigeria often process the Bambara nut flour into “Okpa”. The “Okpa” is a well-cherished food, especially among the inhabitants of the eastern part of Nigeria. The vitamin and mineral contents(mg/100g) of “Okpa” prepared with fluted pumpkin and scent leaves were determined. The result shows that theaddition of the vegetables increased the vitamin B1, B2, and B3 contents of “Okpa” compared with the control at P ≤0.05. Nevertheless, it did not alter that of vitamin C levels at P ≤ 0.05. The order of increase in vitamin B1 levels were,sample B > D > C > A. While that of vitamin B2 levels were, sample C > D > B> A and that of B3 contents were D > C > B> A. This points that the presence of these vegetables could serve as a booster to the vitamin contents of “Okpa”. Alsothe mineral contents, especially phosphorus, magnesium and calcium ions were significantly change compared withthe control at P ≤ 0.05. The “Okpa” with fluted pumpkin leaves had the highest phosphorus ion contents (136.623 ±0.372), followed by “Okpa” with fluted pumpkin and scent leaves combined (114.433 ± 0. 377) and then “Okpa” withscent leaf (92.783 ± 0.377) compared with the control (22.533 ± 0.448). The magnesium ion levels was highest in“Okpa” with fluted pumpkin (18.400 ± 1.131) followed by “0kpa” with combined leaves (16.000 ± 1.131) and then“Okpa” with scent leaf (12.800 ± 2.263) compared with the control (11.200 ± 1.131). The potassium contents wasalso highest in “Okpa” with fluted pumpkin leaf (165.860 ± 0.377), followed by “Okpa” with scent leaf (153.600 ±0.653) and “Okpa” with the combined leaves (143.733 ± 28.097) compared with the control (70.133 ± 0.377). Thelevels of calcium ion was highest in “Okpa” with scent leaf and “Okpa” with the combined leaves (85.50 ± 1.890)respectively, followed by “Okpa” with fluted pumpkin leaf compared with the control (78.833 ± 1.890). The sodiumion levels was not affected significantly at P ≤ 0.05 compared with the control. These results suggest that thevegetables especially fluted pumpkin leaves could serve as a booster to the mineral and vitamin contents of “Okpa”.
Keywords: Okpa, Bambara nut, Fluted pumpkin, Scent leaves
Introduction“Okpa” is a well-cherish food, especiallyamong the inhabitants of the Eastern part ofNigeria. However, consumers often complainthat the “Okpa” bought from the local marketsis hard, dry and heavy to the palate. It isobtained from the flour of bambara nut.Bambara nut (Voandzeia subterranean (L.)
thouars) is a seed of Africa origin used locallyas a vegetable. It was first found in West Africa(http://wapedia.mobi/en/bambara). The plantis leguminous and has numerous nitrogenfixing nodules on the root. Evidence has shownthat based on the root nodules, the plant

supports land care provision in Africa(National Research Council, 2006). The questfor plant with nutritional properties continuesto receive attention. Bambara nut, whichconstitutes complete foodstuff, is reported tocontain protein, carbohydrate and lipid andcan be consumed at different stages ofmaturation (National Research Council, 2006).The plant has a potential to improvemalnutrition and boost food availability.The botanical name of Bambara nut is
Voandzeia subterranean (L.) thouars,synonyms of Vigna subterranean and belongs
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to the plantea of the family of fabaceae and subfamily of Faboidea. The common names ofBambara nut are okpa (Nigeria Igbo), Gurujia(Nigeria, Hausa), congo groundnut (Cong),Njugo, bean (South Africa) Nzama (Malawi)Ntoyo (Ci Bemba) or Katoyo (K, Kanod)(Zambia) (http://wapedia.mobi/en/bambara).The plants are distributed in Africa and growbest under bright sunshine, high temperatureand at least 4 months free frost and frequentrain. However, it is highly adaptable andtolerates harsh weather conditions better thanmost crops. Bambara nuts are used locally asfoodstuff for preparing “Okpa” (moi-moi)(Nigeria, Igbo). It can be boiled and eaten asnut and can be grounded into flour forpreparing fufu maize for (Nigeria, Middle Belt).Bambara is used to fortify maize for pap(Nigeria, Anambra state). The dry seeds canlast for very long time and serves as faminefood boosting food availability (NationalResearch Council, 2006).Bambara plant is also used to sustain theplant habitat as it increases the fertility of thesoil and brings about the high yields of othercrops cultivated around it without theapplication of fertilizer(http://wapedia.mobi/en/bambara). The plantalso serves as a natural For Florida garden. Thenut can be eaten raw when immature becauseit is soft and pleasant. The extract from the nutof Voandzeia subterranean particularly theprotein extracts can be used directly incosmetic formulations and provides specificproperties and notable particular effects. Thenut can be used quite freely to replace thehigh-prized lumps of meat without sacrificingadequate nutrition. The fatty acid present inthe nut oil is among the essential fatty acidsneeded in the body. These fatty acids areprimarily used to produce hormone likesubstance that regulates the wide range offunctions. The nut also contains tannin, whichis one of the anti nutritional factors (Obizobaand Egbuna, 1992). The unique properties andcomposition of Bambara nut make it serve as abalanced food that contains almost all the vital

nutrients that promotes good health for peopleliving in Africa.
Materials and methodsFluted pumpkin, scent leaves and creamcoloured variety of Bambara nut wereprocured from Ekeonunwa market, Owerri,Imo-state Nigeria.
Preparation of bambara flourThe seeds were thoroughly cleaned andsorted to remove extraneous matters. Theclean seeds weighing 200grams was used. Theseeds were stepped in cold water at roomtemperature 250C for 8hrs. The seeds werelater dried in air draught drier at 650C for48hrs to moisture content of about 10%. Theseeds were separately dehulled using platemilled with clearance of 6mm between theplates. The cotyledons were hammer mill topass through 0.8mm screen size.
Preparation of the “OKPA” samplesFresh paste was prepared from Bambaraflour. Flour of 200g was hydrated with 300mlof warm water (600C) and mix thoroughly. Thepaste was divided into four equal parts. To thefirst portion, plain paste was dispensed into aclean banana leaf. To the second portion, pastemixed with sliced fluted pumpkin leaves wasdispensed into another clean banana leaf.To the third portion, paste mixed with slicedscent leaves was also dispensed into a cleanbanana leaf. To the fourth portion, paste withfluted pumpkin leaves mixed with scent leaveswas also dispensed into a clean banana leaf.Then steam for 45mins at ambienttemperature.
Sample codingSample A- plain Okpa (control), Sample B-Okpa with fluted pumpkin leaf,   Sample C-Okpa with scent leaf, Sample D- Okpa withfluted pumpkin and scent leaf combined.
AnalysisFive grams (5gms) of each sample wastaken and were carefully coded as shownabove. The Mineral and water-soluble vitaminsof the samples were determined using thestandard method as described by Associationof Official Analytical Chemist 1984.
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Results and discussionThe result as shown in Table 1 shows thatthe addition of the vegetables significantlyaltered the vitamin B1 (thiamin), vitamin B2
(riboflavin) and vitamin B3 (niacin) contents ofthe samples compared with the control at P ≤0.05. However, that of the vitamin C levels wasnot affected at P ≤ 0.05.

The highest vitamin B1 contents was seenin sample B (0.167± 0.009), followed by thesample D (0.151 ± 0.005), and then by sampleC (0.147 ± 0.005) when compared with thecontrol sample A (0.131 ± 0.009).Sample C (0.446 ± 0.007) had the highestriboflavin (vitamin B2) levels, followed bysample D (0.443 ± 0.002) and then sample B(0.429 ± 0.002) compared with the controlsample A (0.320 ± 0.002). While the other ofincrease in niacin (vitamin B3) levels weresample D (1.073± 0.005), sample C (1.053 ±0.005), sample B (1.103± 0.009) and sample A(0.883 ± 0.009) i.e. D  C  B  A. The vitamin C

contents were not altered significantly at P ≤0.05. These show that the presence of thevegetables that are rich in vitamins boostedthe vitamin contents of the Okpa comparedwith the control.The result in Table 2 shows that themineral contents especially phosphorous,magnesium potassium and calcium ions weresignificantly changed at P ≤ 0.05. The changewas noticed more in phosphorus, followed bypotassium, magnesium and calcium ion levels.Sodium ion levels were not affectedsignificantly at P ≤ 0.05.
Table 2.The vitamin contents (mg/100g) of the samples

Samples Vitamin B1
(Thiamin)

Vitamin B2
Riboflavin

Vitamin B3
Niacin

Vitamin C
Ascorbic acid

A 0.131±0.009* 0.320±0.002** 0.883±0.009*** 2.933±0.415
B 0.167±0.009* 0.429±0.002** 1.103±0.009*** 13.787±0.415
C 0.147±0.005* 0.446±0.007** 1.053±0.009*** 11.100±0.424
D 0.151±0.005* 0.443±0.002** 1.073±0.005*** 1.613±0.414

Values=means ± standard deviation. Values with asterisks (*) are significant at P≤ 0.05. *=Significant, **=
highly significant, ***= Much more highly significantSample B had the highest levels ofphosphorus ion (136.623 ± 0.372), followed bysample D (114.433 ± 0.377) and then sample C(92.783 ± 0.377) compared with the controlsample A (22. 533 ± 0.448). In addition, sample

B had the highest magnesium ion contents(18.400 ± 1.131), follow by sample D (16.000 ±1.131), then by sample C (12. 800 ± 2.263)compared with the control sample A (11. 200 ±1.131) as presented in Table.3.
Table 3.The mineral contents (mg/100g) of the samples

Sample
s

Calcium Magnesium sodium Potassium Phosphorus

A 78.823±1.890* 11.200±1.131** 6.413±0.019 70.133±0.377*** 22.533±0.448****

B 82.833±1.890* 18.400±1.131** 6.347±0.019 165.867±0.377*** 136.623±0.372****

C 85.507±1.890* 12.800±2.263** 6.413±0.038 153.600±0.653*** 92.783±0.377
D 85.507±1.890* 16.000±1.131** 6.393±0.009 143.733±28.097*** 114.433±0.377****

Values=means ± standard deviation. Values with asterisks (*) are significant at P≤ 0.05
* =Significant, ** = highly significant, *** = more highly significant, * * * * = Much more highly significant
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The potassium ion contents was alsohighest in sample B (165.867 ± 0.377),followed by sample C (153.600 ± 0.653) andsample D (143.733 ± 28.097) compared withthe control sample A (70.133 ± 0.377). Thelevels of calcium ion was highest in sample Cand D (85.507 ± 1.890) followed by sample B(82.833 ± 1.890) compared with the controlsample A (78.823 ± 1.890).
ConclusionThese results suggest that the vegetablesespecially fluted pumpkin could serve as abooster to the mineral and vitamin contents of“Okpa”, therefore, their addition will enhanceits nutritional values.
References1. Akinjajeju OU (2001) Genetic diversity in Bambaragroundnut L. germplasm revealed by road markers.

Genome. 44, 1995-1999.2. Alobo RM (1999) The mineral composition ofbambara groundnut grown in southern Africa. AFR.J
Biotechnol. 5, 2408-2411.3. Asiedu FJ and Nwale SS (2002) Breading inBambara nut/vigna subteranea L verdc. strategicconsideration. Afr. J. Biotechnol. 1(4), 463-471.4. Beolthoumer O. (2009) climate change and hunger:responding to the chanllenge: world programe,Rome. Italy5. Cocks WW (2009) Biological potential of pumpkin:updated review. Nutr. Res. Rev. Pg 67-69.6. Décor TT (2009) Analysis of genetic diversity inbambaranut, landance using amplified tragmentlength polymorphism (AFLP) markers. Afr. J.
Biotechnol. 1 3: 220-2257. Enwere IP and Makanda KE (2001) Bambaranutliterature: A levised and up dated. Biolography3:220-2258. Ijeh IK and Barron NE (2001) The new food lover’scompanion 3rd Edn pumpkin seed oil. Pg 26-32/9. Jonal IK (1999) National academy of science.Tropical legumes resources for the future.pp: 47-53,Washington D.C10. Kay FN and Heppen AD (2002) The bambara nut inwest Africa knew bulletin 16, 398-407.11. Meltler SK (2002) Economic important of bambara

nut would cups 23. pp: 195-196.12. Mike JJ (2001) Processing tropical crops a technicalapproach. Raacmillan publisher limited, London. pp:1-10.13. Nnum JU and Wolford JM (2005) The mineralcomposition of Bambara nut grown in southern inAfrica. Afr. J. Biotechnol. 5, 2405-2411.14. Ehiwe, Nu (2000) Evaluation of bambar nut yieldrelated characteristics. Agricultural research councilgrain crop institute. 14,12-3415. Enwere IP and Makanda KE (2001) Bambaranutliterature: A levised and up dated. Biolography  3:220-22516. Ijeh, I. K and Barron, N. E. (2001). The new foodlover’s companion 3rd Edn pumpkin seed oil. Pg 29-3417. Oguntunde MA (2009) Variation and correlationstudies in quantitative characteristics in soyabeanogun J. Agric sc.3, 134-142.18. Okonkwo NA (1999) growth nodulation and yield ofbambara nut on selection Nigeria soils. J.Sci. food
Agric. 73, 377-382.19. Olapade AO (2005) Department of foods technology.Faculty of technology. University of Ibadan, Nigeria.20. Onyenuga VA (1968) Nigeria food stuffs. Thechemistry and nutritive value. Ibadon Universitypress. Plog21. Osagie AU and Offiong UE (1988) Nutritional qualityof plant food. A milk press, post harvest researchunit, university of Benin, Benin city Nigeria.22. Oshoda NA (1999) Effect of dehulling on functionalproperties of dry beanflour .Cereal chemistry 59(50:397-40123. Sendeccor UO, Mike NP (2009) From academicimperation to the civil commons. Sustainable Dev.
Interchange. 39. 77-94.24. Summer P.T (2008) New study demonstratestreatment of anxiety disolder using pumpkin seed.25. Wan TV (1999) Commercial processing of vegetable.NJ USA Noyes data crop. P 341.26. Wolford ST (2008) Pumpkin production,Agricultural alterative. Penn state collage ofagricultural science27. Zack J and Rubin SO (2000) modification of themethod FAOAG (CB-method) for the detection ofalflatoxins. Bull. Environ. Contain. Toxicol.  49, 485-489.


