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ABSTRACT 

The seeds uf ximenia Americana (wild plum) and Sclerocarya birrca (maru/a) 

were e1•a/uated using standard analvtical 111etlrods for its elemental composition. 

Appreciable a111011ni of sodium, potassiu111, calcium and 111ag11esium respectivelv 

ltaw hern .fb1111d in the seeds o/ r/1e two wild ji·uits. 'l11e results of indicate that. the 

seeds are good source of both macro and micro elements with Sodium as 

predo111inanl. Cad111i11111 and Lead were b<•low detection limit uf the instruments 

and hence 11•ere 1101 detected in hoth seeds. TY1e seeds are guod source of essential 

elcn1<1111. 
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CllAPTER ONE 

LO INTRODUCTION 

J. I Background oft.he study 

Grt:atcr attention has been paid for food and nutrition in the last few decades. 

This is because of' the critical roles of food and nutrition in human development 

(/\Ii, 2009). 

Most lood are made up of several simple substances which are called 

nutrients and it is the nutrient content oJ" a substance that determine how useful a 

lood will be to our body. They provid..: energy and material for growth, repair, 

reprodm:tion. regulation, transportation and cellular activity. Food varied in 

sour<.:e and in nutrient contcn1,. one of such source is fruits. Fruits are succulent 

parts or plants characterized by sweet or acid taste with a distinct flavor (Brian 

and Cameroun, 1989). 

Fresh fruits attract men and animals to consume them, and so were among 

the original foods of the hu1rn111 race, particularly because they are mostly edible 

raw. 1\part from the pleasure which rruit giv..:s. it plays a very important role in 

nutrition and health (Sigmund and (juster. 1990). 



l.J .I Description of plants 

Ximenia Americana, (wild plum) is a medicinal plant that is bushy and spiny 

shrub: it is 4-Srnetres high with an open crown . The frui t are green but turn 

golden yellow or red when ripe. The fruit when eaten is refreshing and has an 

almond acid taste. The plant is found from Senegal to Cameroon including 

Northern part or Nigeria (Arbonnier, 2004 ). The plant is used in tradit ional 

1m:dici11c !'or treatment malaria, fever, mid skin infection by mixed origin in 

northern part of Nigeria (Ogunleye and lbitoye, 2 003). 

Sclerocarya birrea, "Marula" is a savannah tree belonging to the order, 

S11pi11dal<'s. family A11acardi(lerteo, deciduous tree; it is up to \ Smetre high with 

''el\-fonned light green gro" n. Their fruit arc glabrous yellow drop, 3-4 

di amct..:r, stone thick, the fruit pulp is librous irripc (ra\\en). Fruit when eaten in 

large amount by hmnan or animal may be intoxicated (Mariod et al.,2008). 

locally the tree requires sandy or an alluvial soil, its propagation is with seed or 

cutting. The fruit arc used in the liqueur amaruln. The distribution or this 

species throughout Africa has l'o\lowcd the banlll in their migration, ns it has 

been an important item in their diel since time immemorial (Wicken, 2008). 

1.2 Statement of the problem 

\tnny people consumers thcso.: wild lh11t without knowing their mineral 

\alucs. I he drive for search L>I° n..:\\. cheap, readily a\'nilab\e and sustainable 

source of nutrients of plant ongm have bo.:cn a\\ encompassing. In this regard we 



thought the nutritional valvt: of Ximenia Americana and Sclerocarya birrea 

should be investigated. 

J .3 Aim ;rnd objectives of the study 

'I he major aim of this study is w evaluate the elemental component of Xirnenia 

A111crica11a and Sclerocc11�m birrea wild fruit seed. 

Specific objectives of the study arc: 

• To determine the t:lemental composition ol" x.imenia Americana and 

sclerurnrra bin·ea wild fruit scecl and chemical elements to be analyzed 

include: Sodium (Na) and Potassium (K) by flame emission 

Spectrophotometer, (FES). Calcium (Ca) and Magnesium (Mg) were 

deicnnint:d by titration using the multidentate completing agent EDT/\. 

(cthylenedinitri101etraace1ic acid or ethylenediaminetetraacetic acid) 

using the criochrome Bh1ck ·1 as indicator and Iron (Fe), Zinc (Zn) by 

/\tumic absorption spectrophotometer (AAS). 

• lclcntilication of the plant specimen Cor its botanical, common and local 

name. 

1 A Scope and limitation 

The research work was carried out on two selected wild fruits found 

"ithin I long, Local Government /\rca or /\damawa state. The analysis was 

limited 10 only ck1m;ntal t.:ompositinn of the t\\u selected plant fruit seed. 



1.5 Significant of the study 

• It will enable government to develop research policies to identify and 

evaluate new underutilized sources of nutrients of plant origin. 

• It will help to recommend them as useful regular sources of good 

nutrient lor good health. 

• The c011sunH;r in need ol"sL1pplcmcnl from wild rruit can mak.e choices of 

cating, any oi"thcsc fruit based on nt1lritional needs. 
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CHAPTER TWO 

2.0 LITERATURE REVIF.'\V 

2.1 Lit('rature review 

In response to the predicated world shortage of food, considerable research 

has been directed towards expanding present supptid and exploring new 

sN1n:es (Arbounkr, '.W04). 

Thc widc spread use or locally available food in Nigeria is limited by the 

virtual lack of adequate information on their cbemical and biological values. 

Knowkdge or chemical composition o[ food is essential in the dietary treatment 

oi' cli�cases or in any quantitati' c study or human nutrition. Both of this has 

become increasingly importa nt 111 reccnt years and there has in consequences 

been a demand for better and more up to-date in[ormation about the chemistry 

or food. 

Therc are list of rruib ,;ecd and nuts that grows along the west coast of 

Africa consunu:cl by men. Some arc used for mcdical purposes but only quite 

are [wnnrul. The tropical Cruits mid sceds do not seem to contribute a large 

portion in hum<1n diet as for now. For nampk; \Val nuts, Coula, Eclulis. etc. are 

eating by most people out or hand cat falulis. Stnnc cat them in salad or in 

sand" ich. l ltiwcvcr, informacion about its chemical composition is scanty. The 

�tucly carries out on thc ckmcnt composi11on or walnut and the results obtained 

are shown below. 
' 

s 



Table 1.0: Eleruent coruposition of the Walnut, Coula and Edulis. 

Element 

Calcium 
Mngnt::sium 

l'otassiurn 

/.inc 

Coppcr 

Iron 

Phosphorous 

Sodium 

L - - --
tc"'"i110 ;rnd Paulo, 198 l). 

-,--·-----------1 
Mg/IOOg dry weight I 
65.75g 

- 1 13.SOg 

612.50 

5.03g 

O.ISg 

1 5.00g 
' 

339.26g 

I 2.30g 

_J_ -- -----

Rdativdy high level or phosphatcs, potassium and magnesium were found. 

\\'hik the level or copper and ,,,dium was low. Information about edible 

common fruits is also sparse. J·or example, calcium levels are as follows; guava 

(23mg/ I OOg), Raspberries (26mg/l OOg). Similarly, phosphorous is (26mg/l OOg) 

in banana, and 8mg/ I OOg in pineapple and 2mg/I OOg in straw berries. 

Recently, the mineral clements and the ascorbic and contents in the li·uit of 

some selected wild fruits wen: investigated. (\)nsiderablc high levels of 

ascorbic acid were found in sclcrocarya birn.:a (manil;i) and adesonea digitata 

(baobab) i.e. 403.3mg/100g and 337mg/100gol· fruit mesocarp respectively. 

11 igh le' d 11r calcium and magnesium were found in /izyphus Mauritania 

(Chinese date tree) i.e. 712.SSmg IOOg and 227.0mg IOOg respectively. 
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The iron levels were relating low, 2-5 times higher than the value in common 

fruit. The chemical composition or papaya seed was also stl.idy. Crude protein 

was higher in the sarcolesla than in the endosperm that is 30.54 ± 1.02 'Yo and 

20.49 :l: 0.79'Yo. The mineral elements contents were also general lower in the 

endosperm than in th.: sarcotes1a - it was 1.80 ,L 0.2% in the endosperm. 

The study of the chemical composi1ion or some organic compound was 

carried out in reverse osmosis eoncentrnled citrus juices. Calcium and 

magnesium were 57 .5 and 8 I .3mg/ kg respectively in the feed and 58.0 and I 
8 l .5mg/kg respectively in the concentrate of the orange juice. In grape juice 

Yalve wcre 39.2 and I l 9mg/kg in the concentrate respectively. According to 

l\lariod et al.. (2008) sclcrm:a1va birrc;1 (manila) fruit is rich in sugar and 

1 ita min C contain 2-3 edible kerncl ur marula are also rich in oil and protein 

contain. rhc seed is a potcn1ial source or protein (36.7%) which is higher than 

that of soya bean (33.2%) and peanut (30.0%). The amount of essential amino 

acid round in scleroccuya birreo were higher than those reported by FJ\O 

( \ 988) and the percentage of Sulphur containing amino acid were 4.3% (Mariod 

et al., 2008). 

J\rbounier, (2004) reported that .\'i111e11iu .-l111erirn1w can be used medicinally for 

th.: tr..:atm..:nt or lever, stiffness. nrchoccn:iasis sore. throat. asthma and 

headaches. Fruit nutnenls fall acconling. 1,1 their mies. namdy carbohydrates, 

proteins. fats. minerals. vita111111' and 11atcr. 
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The energy valve of a food is derived from the sum of its carbohydrate, fat, 

and protein contents (Eromosele, et al., J 993) darb6hydrates are mostly 

compound of carbon, hydrogen and oxygen. Some carbohydrates contain other 

ckmcn1.s such as nitrogen and Sulfur but in a minute form. They can be 

considered as aldehyde or ketone derivatives of polyhydric alcohols and 

compounds, which yield these ckrivmivcs upon hydrolysis cellulose, starch and 

ordinary sugar, arc all carbohydrates. They provide energy, structural support 

aml I\1m:tion in the genetic control of development and growth of living eel Is. 

l'ats and li.1\s-like substance of plant and animal source provide energy in the 

body in a more concentrated form. They serve also as structural components of 

cell membrane, as regulators of metnbolism and emulsifying agent. Most lipids 

contain fotly acid as part or their moiety. Proteins are polymeric units of amino 

acids and therefore serve as a source or these acids which are required for 

growth. tissue repair and development. 

Vitamins, like the hormones, help to regulate body processes; they are 

supplied in the diet from fruit and vegetubles. They serve as precursors of co 

enzyirn:s are synthesized in the body, vita111ins foll into two classes; water 

soluble and fat soluble. The water soluble vitamins are the B-Vitamins and 

, itamin C both of which arc co enzymes required for the activation and function 

and functioning of enzymes. 
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I'hc lat-soluble vitamins are vitamins A, D, E and K. various minerals, both 

trace nnd major occur in different proportions in different foods. They form an 

cssentinl part of lhe human body and function interd ependently of each other 
. I 

wilh overlapping rol es. The common mineral clements of fruits include calcium, 

rnlq�ncsium nitrogen, phosphorous, sodium and polassium. The other trace 

clement includ1..:s iron, cobalt. copper and manganese. Calcium is the most 

abundant in the body and essential component of living cells. It is a structural 

minernl which responsible for 1he hardness and strength of skeleton and teeth. 

Magnesium is concentrated in the mitochondria, it is essential for the 

aeti1 ntion or several importam enzyme reactions, include those that transfer 

phosphate from adenosine triphosphate (/\TP) to adenosine diphosphate (ADP), 

ATP-/\DP reaction are basic to all life processes (herbs 2000com). Cardiac, 

skeletal ancl nerve transmission must have a correct balance of calcium and 

magnesium in order to function properly. Nitrogen is the principal constituent of 

all plant and animal protein required for body building. It is also converted into 

nitrogen conipouncls for industrial and agricul1ural uses. 

Phusphorous te<1111s with calcium 10 give bones and teeth their rigidity, 

sk<;lctal tissue contains abnut eighty p.:reen\ b,idy's phosphorous. \'he rest 

n:�ides in th..: body t1uids and in every cell in the body. Every metabolic process 

in the body requires phosphorous, include muscle energy production. 
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carbohydrate, fat, and protein metabolism, blood chemistry fatty and transport, 

and numerous enzymes system (Herbs 2000.com). 

Potas�ium is one of the most abundant mineral in the human body. Many 

cellular enzyme systems depend on it, and nerve excitation and muscular 

. . fl ,/ I d contracllon are in uenced by potassium. It is removed from many processe 

roods. In !'act, many or the same processing steps that remove potassium also 

:idd sodium. 

Sodium is very important. yet very dangerous mineral. It is dangerous 

main\) b<.:causc modern food technology i11sists on adding sodium compound lo 

1wocess<.:cl and rnanu lactured foods. Sodium's primary pur pose is to help pump 

t1uids and nutrients in and out oi" the cdls and cell membranes. Tbe iluid outside 

the cells contains most of the body sodium, (Herbs 2000.com). 

I 
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CHAPTER THllEE 

3.1 Material and methods 

/\II glass and plastic ware wasbed clean with detergent solution and then 

rinsed thoroughly with distilled water (henceforth water) before immersion in 

I O'lo nitric acid solution for a day and then again rinsed with water and finally 

dried in oven al lOS"C, each container was rinsed with the solution to be stored 
I 

•.lr taken in bcl'nre use. 

3.2i\pparatus and instruments 

0 1\ lortar and Pestle. Ulas� rod. Crucible glass. Watch glass. Spatula. 

l'ipdtc 0.1 ml, 5ml, and I 01111.Volumctric flask I OOml and 250ml.Burette. 

Beakers 2501111, 5001111.Filli:r papi:r. Clamps. Polythem:: bottle (sample 

bottle). Measuring C) lln dcr. JOmL SOml, and 1 SOml. Distillation 

apparatus. Conical flacks, I OOml, 250ml and 1501111. Kjeldhal !lacks, 

250ml and 5001111.Fume cupboard. I-lot plate. Muffle furnace. Heating 

mantlt:. An�lytical balance. J\tomic absorption spectrophotometer (pye 

unicnn1 Sl'.9). 

3.3 Reagents 

• 2M sodium hydroxide. Potassium chloride. 0.0 Im EDT/\. Buffer 

solution. Nitric acid. i JNO; 70" ••· Per chloric acid llCI04, 60%.0.'.?.m 

hydrochloric.0.2m sulphuric acid. faochromc black T. indicator.98% 

11 



1 1 1 ,1.1 11 I [  

sulphuric acid. Sodium sulphate. Zinc metal (granulated). Copper 

Sulphate. Litmus paper (Neutral). Methyl red indicator 

3A Description of study Arca 

rhc study area lies within longitudes l 2°50 E to l 3°00 E and latitude 10°05 

N to 10°22 N. The area \'alls within I long Local Government Area or Adamawa 

State, North-eastern Nigeria and is accessible through Gombi- Mubi road, 

l long- Garaha road and l long-Gaya road. Hong and environs are drained by 

I I I: Ii 
Kilanyc and Shaslrnu Rivers (Basscy et al., 2006). The area is characterized by 

dry scast)n (October to March) and wet season (April to September). The area 

falls \\ ithin the Sudan Savannah vcg.ctation type which consists of shrubs, 

grasses and trees .;specially along the river channels (Dada, 2006 ). Physio 

graphically. the an.:a falls within the Adamawa highlands with rugged hills and 

heights of between 800 and 1500 111 above sea level that forms insdbergs and 

"lrnlebacks. 

3.5 Sample collection 

Fresh and ripe Xime11ia America (wild plum) and slerocarva birrca 

(Marnia) were eollcclccl in June. 20 l 7 rrorn Pella. l long Local Government of 

\darnawn State Nigeria and \\as t;ikcn Ill l)cparl111cnt or Science Laboratory 

l cehnology, Biology unit of Adanin" a State Polytcdrnic Yola for identilication 

b) a Bowmsl. 
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3.6 Sample treatment 

The representative sample were thoroughly washed wilh distilled water and 

were skinned and the seeds were oven dries at 1 1  O"c for 24hours. They were 

crushed in a mortar and ground inlo powdered form. This was quartered to give 

a reasonable sample o f  about l 8 g  each. They were stored in sample bottl e. Prior 

to analysis . 

3.7 .0 Prqrnralion of solution 

3.7.1 Prepara tion of ammonium chloride buffer solution 

A 1 7  .5g of Ammonium Chloride was dissolve in,57,of ammonia solulion 

and di lut1.:d to the mark in a lOOcnr' volumetric Oasks with distilled water. The 

pl l o r  the SLllution was measured using a pl l meter. The solution was stored in 

\llllythen1.: bottle ror use. 

3.7.2 Preparation of O.Ol m EDTA solutions 

,\ 0.372'.?.g of sodium hydrogen ethylene diamine tetra acetate (EDT/\) 

wa' dissolved in distil led water and di l uted up to the inark in 1 00cm3 volumetric 

llasb. I he sol ut ion was freshly prepar1.xl prior to use. 

3.7.3 Preparation of 50% sodiu m  hydroxide 

i\ 50g or sodium hy<lro,idc was dis,olvcd in distilled water and made up 

lLl the mar\... in l OOcrn '  volurnetnc tlasb 

13 



3.7.4 Preparation of 0.2 m sulphuric acids 

A 2.66cm3 of 98% (m/m) l hS04 was dissolved in dist illed water and 

made up to the mark in 500cm3 volumetric flasks ,I • 

3.8.0 Di�estion of samples 

.1.8.1 Wet di:.?;cstion 

A I g ni" powdered sample was weighed and trans!"errecl into a 

250crn'Kjcdhal digestion llask followed by addition of 20c111.1 of concentrated 

nitric acid. 1"11e sol ution was stirred and allowed to stand over ni ght after which 

I lkm' <) I. per chloric acid was added and heated gently at first , then more 

vigorously until a clear solution was achieved. The solution was cooled and 

transkrn::d to I 00cm1 volumetric flasks and diluted up to the mark with distilled 

water. ·1 he solution was mixed thoroughly and then filtered and was kept in the 

polythene (sample boll le). 

3.9.0 Determination of procedures 

3.9. I l.)ctcrmination of calcium 

2em1 o r  the sample solution was taken and the sample 2.5em3 Of 2M 

souium hydroxide and a pink. or screened mureoxide indicator was added. This 

was titrated against 0.01 m, ED J"A with a color change from pink to purple. 

:\ black titration was carried nut in similar mnnncr using distilled water 

111s1ead o r  the �am pk from the rel;itionship. 

14 



The concentration of lcm3 EDTA = 0. 4008mg Ca. of ca lcium in the sample was 

determined. 

3.9.2 Determination of magnesium 

2.5cm3 or butter solution (with pH = 95) and a pinch of1 Erochrome black T. 

indicatt1r were added to Scm or the sample solution. This was t itrated with 

0.0 I 111 [DT1\. The end point was marked by change from red to blue lor 

magnesium and c;tlcium in  the sample. The concentrating or magnesium was 

dc11.:rmincd by subtracting, the titer value obtained for calcium from that 

obtaim::d from the combined value. 

3.9.3 De1cnnination of Iron, copper, zinc, manganese, cadmium and lead 

1\ py..: - unicam sp-9 atomic absoq)tion spectrophotometer equipped with 

a digital read out and deuterium are background convection system was used for 

the tktcrmination of the metals. Acetylene was used as fuel . A hallow cathode 

lamp tor each element was employed. 

l 'hc instrument was switclu:d nn and was allow<::d to establish for 

30minutes. The current and resonance line wnv..:lcngth were selected. The gas 

control system wns turned on and the llow rate adjusted. It was i gni ted and 

nllowed ror a tbv minute to establ ish the llanie. 

rhe blank, standard and sample digest sl1lutions were aspirated and the 

absorbance readings recorded. A calibration curve was constructed by plotting 

15 



the absorbance o f the standards against their corresponding concentrations. The 

ncbulizer was rinsed by aspirating water containing I .Scm' IJNOi per l itter. 

A ller the readings of the blank standard and sample solutions, the instrument 

was 1.en1 aller each set or solution (Balance, 1 996). Each element was 

determined using its own lamp. The rcspccting wavelength of Fe, Cu, Zn and 

Mn use 48.2, 324.7, 279.S and 232.0 respectively. ' I" • 1 1  

The absorbancc reading for both standard and sample were corrected 

using the reading !Or the blan.k. The amount or each element in the samp le was 

interpola1ecl using its respective calibration curve. 

3.9.-1 Determination of sodium and potassium 

! ·lame emission spcc1ro1m:ter ( FES) series 4 l O equipped with a digital 

read out system was used. The minimum dt:tect1on level for both potassium and 

sodium was approximately l mg/l. the upper limit was approximately J O.OmgJ ·1 

but thus may be extended by diluting the sample (Sexena l 990). Dilutions were 

made Corrn ! OOOn1g/ l sodium stock solution.  1 0cm3 of the aliquots was pipeltcd 

i nto a I ()(km' volu111ctric t1asks and diluted to mark with water 10 obtain o, 0.5,  

1 .0. l .5.  2.0, 2.5 and 3.0n1gll. 

I he in�trumcnt was s\\'itched on and :il lo\\ cd to stabilize llir 30minutes. The 

sclcctcd lihcr 1i.1r sodiurn determination was scl at 5�9nm and thc compressor 

,tartcd. lhc burner \\US ig.n1ted \\1th the gas on and the slit width, sensitivity 
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rud and <11 r pressure wns adjusted to give 0 blue flame. The meter was then 

zeroed using distilled wnter and both the standard and sample solution were 

spay1xl one alter the other and their respective emission intensities were 

recorded. r ree sepnrate readings for the sample were taken and their average 

computed. From the cal ibration curve or the i ntensities against conesponding 

co1ll..'.elltntlions, the sodium conlt..:nls or the sample were interpolated and 

expressed per sample weight taken for use. Potassium determination was carried 

I : 1 I I  
out sim ilarly at 799.Snm. 
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I I , CHAPTER FOUR ,. ,, ' 1 ' 

.t.O H.ESUL TS AND DlSCUSSION 

Table 2.0: Identification of plant specimen 

\-Tu:nilis ·� Botanic:" -\ " ' " " -\ F111h1hlc l t<a-;;akur \Kiltm�\Tiv ---i 

I h Name Name Name \ 11 Name I Name 
Nanll\ \ - -- - - -·1- -\ - -- ' 

\ \ wild Xi111cnia \shada Clrnbbulc I Darim I 1\anzira 

\ . plu111 \ 1\ mericana 

J\mako 

\ - , __ \-- Melena I 

. B1rrea 

. ' -�-'� 

cdchi Bawu 

f ,  
Kwakudahya 

: 1  
' I 

1\2 \ I\ L1rula \ Sck1 ocarya l Melina 

rablc 2.0 am\ :>.O shows the 1dcnti l.1cat1011 or plant specimen for its Botanical, 

l\1rn111on and Local na111c� and 111incrnl clement content of the seed 

rcspectin:I) . 

The mineral clcrnents analyzed arc shown in table 3 .0 cadmium and lead were 

absent i n  both seeds .  Their absence may be clue to their extremely low level i n  

tin; s o i l  a n d  l o w  uptake b y  the plants into the l'ruit parts. The level o r  all the 

elements cktected, expect zinc where found lo be higher io Ximcnia Americana. 

!'he rc�ult obta ined in this study compared relatively well (in most cases) when 

t.:lllllpareJ to the values reported in the literatun.: by se' era\ workers 011 wild 

plant �cnb. '.:,odiun1 �ho\\ cd thc highest ya\uc of 925.2lhng I OOg in Ximcnia 

18 



j\n1eri..:ana <111(\ 664.30rng/ I OOg in Sclerocarya birrea. Potassium also showed 
high valut: of 564.00mg/ lOOg in Ximenia Americana and 21 3.40mg/100g in 

1 , .  • 1  I I ,1 1 I 

Table :.HI Minna I element content of the seed (mg/100g dry weight) 
� 

lJc1rn.:nt Xi1ncnta A1ncricana Sclerocarya Birrea 

I 
l.+2 . 1 0  12 .00 \ Mg --- -- - -

-- -
- --

1 ��6� 
19.00 I 

- --4 
\\111 

- - - � - -_ ------ - ---

I h.' 7(}_() - - _ _  1 _ _ _ ___ ___ _ 
47.61 

I - -

664.30 n4.IO Na 1. 1 1  1.- 213 .40 I SM.00 
_ _ ------

K --

I --
- -- - \ �u 50 I Cu ' 

- -

I /11 

Cd 

Pb 

- --
-1 4lLI ------

_____j ------- I 
\ N� 

----r-­' ND 

N D  =Nut dcti:;cte<l 

4 1 .20 

37.30 

N D  

N D  

Scleroearya birrea, its value· o r  2 ! 3.4ll111g/I OOg was lower than 278mg/l00g 

l Barrninas et al., 1998). The high value of 

reported in prosoppis Africana 

putassium is reported to ha' e dir..:ct n;I<.:vance 10 disease control, in addition to 

n:gulation nr proc<::sses a' ,, nthesis. trans location and storage of protein and 
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carb,ihydratcs. The soil contains low quality of potassium and its high content 
in the seeds, therefore suggested that the plant i s exhaustive, that is depleting 

the soi l of the nutrient. 

C
· l . · ,  . . I • ;/ 1 1  ' I  . . a cium ts vet y essential for proper bone formation and magnesium Lor 

the acti' <Ilion o r  several important enzyme reactions. Higher value or calcium 

and magnesium were obtained in both seeds, although the value of ca lciuin 

323.00mµ/ I 00� in Ximeni<1 Americana was h igher than 145.00mg/ 1  OOg 

llbtained l'l'I' Sclcroearya bi rrea. 

One can observe that o u r  data were higher for Na, similar for K and lower 

ror the trace element analyzed. E.xcept \or Cu (41 .20mg/ 100g), which was 

higher in Sclerocarya birrea than Ximcnia Americana (20.SOmgll OOg). The 
' I  

highest value of mineral el ement was found in Ximenia Americana starting with 

Na \',l \ lowed by K, Ca, Mg, Fe, and Zn showed the lower value, in decreasing 

order and the lowest were Mn and Cu .  These results show that these fruits eaten 

ra11 an; good source of essenti:1\ nutrien\S.  

20 



CHAPTER FlVE 

<; 0 CONCLUSlON AND RECOMMENDATION 
- . 

S.1 Conclusion 

\'he elemental composition in table 3.0 for Ximenia Americana and 

+ ' t I; I 1 � ! . Sclcrocarya bi rrea shows that the habit of eating these fruit raw by Nigerians 

has S\)111C nutritional advantages and should be encouraged. Their recommended 

human cnnsumption wi ll help check detieiency related diseases that affect 

�ro11 th and norrn:-11 body activities associated with comities in developing 

c:ountrics. 

- 1 ="·- Rrcommrndation 

1t is recommended that rurther investigation be carryout to cover elements 

like phosphorus, nitrogen as well as carbohydrate, fat and 
1
vitamin C content of 

these fruits and their seeds. 

It io- also recommended that d i fferent analytieul method be employed to 

in1 estig<llC the: ckn1cnta l  co11111l1si t ion or t hcsc fruits nnd the i r  seeds. 

2l 
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