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ABSTRACT

This investigation studied the mineral and toxiclvels in different yam (Dioscorea rotundata) gdiebnsumed by
the Igboora people of Ibarapa Local Government AcdaOyo State, Nigeria. The yams were harvested and
purchased from local farmers and transported to theversity of Calabar. Five groups of diets weregared vis-
a-vis, boiled yam (BY), a mixture of pounded ydith soup and stew (PYSS), boiled yam with ste¥8)Bfried
yam with stew (FYS) and boiled yam with palm o¥#¥B). The raw yam was also analysed for its minanal anti-
nutrient composition and this served as controle Houp PYSS was prepared with the tender leaveéskia
(Abelmuschusesculentus) known locally as ‘llas&'e Famples were homogenized, pelleted, dried inimaven
(Gallenburg, UK) at 5% for 24 hours, milled and analysed in triplicatesing standard procedures. The mineral
contents in (mg/100g)dw were Na(10.26 to 16.26)3Ki8 to 18.58), P(7.97 to 9.74)and Mg(28.21 t®AB.The
anti-nutrient concentration were (0.13 to 0.19),9 to 4.37), (0.54 to 0.83) all in mg/100gdw fgdiocyanate,
phytate and oxalate respectively. The results sHothat the mineral concentration in all the dieterer below
therecommended daily allowances and the conceatraif anti-nutrients in all the samples were belbw toxic
levels and so may not affect the bioavailabilityref minerals.
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INTRODUCTION

Yam tubers constitute an important food crop impical countries including South America, the Caeiab, Asia
and Africa. West Africa is the world’s most prommeegion for the production of yams, being onlge® to
cereals in importance [1Dioscoreaspecies constitute one of the staple carbohydwatis for people in the tropics
[2]. Dioscorea rotundatas the most popular variety of yams grown in Nigeand over 600 species are cultivated
all over the world [3]. It serves as a staple fdlods forming a major source of energy to the dietAfrica, the
human diet has yam as a key component long bdferes¢stern civilization and it is the same throughhbe world
today [4]. Yam also plays a major role in the semidtural life of a wide range of smallholder holskls especially
in the dominant production zone of West Africa ani$ also recognized as a prestige food crop imynafrican
countries [5]. Mineral content of a food is prolyaimore variable from species to species and caaffeeted by
seasonal changes, cultural practice, climate afdasd other factors and to a lesser extent whethemot it is
cooked or raw [6]. Phytate and oxalate are theomahelating agents in foods and their effects be t
bioavailability of minerals have been well docuneehf7],[8],[9],[10].

The aim of the study therefore, is to prepare amalygethe mineral and anti-nutrient compositionttad yam
cultivated in Ibarapa local government area of Gyate, Nigeria, into their various diets.
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MATERIALS AND METHODS

Collection and transport of yam and vegetable sampk

Freshly harvested tubers @fioscorea rotundat&Vhite Guinea yam were purchased from farmers oéga,
Ibarapa Local Government Area of Oyo State, Nigefiie yams were wrapped in dry greaseproof pazeaked
into cartons and transported to Calabar by air. aival in Calabar, the yams were immediately take a
laboratory where the research was conducted.

Similarly, fresh young leaves of okra pla@belmuschusesculentugommonly called “llasa” by the people of
Ibarapa Local Government Area of Oyo State, Nigevere purchased from the farmers and wrapped in dry
greaseproof paper for transportation to Calabdre [€aves were stored in a refrigerator’ar. 4

Preparation of “llasa” soup

The soup was prepared following the traditionallrodtof the Ibarapa people of Oyo State. About 3tfhe fresh
vegetable was rinsed in clean tap water to remawd and dust particles. It was then drained oésxaevater in a
colander and chopped with a kitchen knife into foleces on a wooden chopping board. Meanwhile, libereof
clean tap water was put into an aluminiumpot artdosefire to boil. On boiling, the vegetable waddad and
allowed to boil for about 2 minutes before the meldawadawa (locust bean) and other ingredientg wdded.
The pot was then left to boil for another 2 to 3intés with stirring occasionally before it was rem from the fire
and allowed to cool. The recipe is as shown inetabl

Preparation of the stew. Recipe is showing in taélii.

The fresh tomatoes, onions and pepper were bletodedher and set aside. About 155¢g of red palnvad placed
in a stew pot and fried for about ten minutes, tthenblended tomatoes, onions and pepper were adukdllowed
to boil for another 20 minutes. The meat and sff@hich were previously cleaned with tap waterteseand boiled
until tender enough to homogenize were then adddw knorr cube and salt were added for seasomidgte pot
was allowed to boil again for a further 10 minupesore setting it down.

Table i: Recipe for llasa soup

llasa leaves - 300g (finely chopped)
Dawadawa - 229 (ground)

Melon (Egusi) - 83g (ground)

Potash (Kaun) - 39 (crushed)

Salt - 30

Water 1L

1 cube of Knorr seasoning

Table ii: Recipe for stew

Cow leg - 1809
Meat - 3809
Tripe - 1259
Spleen - 62¢g
Intestine - 839
Tomatoes - 160g
Pepper - 21g
Onions - 129
Palm Oil - 1559
Knorr cube - 2cubes
Salt - 79

Treatment of yam samples for mineral and anti-nutrent analyses

The yams were divided into two main groups (the vavich served as control and the processed yamhwhias
further sub-divided into treatment groups makingtal of 6 groups). For the first group, two tubefsyams were
washed in clean tap water to remove sand. Theg peeled with a kitchen knife cut into thin slieesl dried in an
air ovenGallenburg UK, at 86 for 24 hours. The fresh dried yam samples (R¥)eathen homogenized into fine
powder with mortar and pestle and stored in a ¢leéaied, sample bottles, from where samples weasvdrfor
mineral and anti-nutrient composition analysis. @ processed yam diet group, the freshly hardegien tubers
were stored in a cool dry place until ready for tmethe preparation of the various local yam digiat include
boiled yam (BY), pounded yam with stew and soup$BY; fried yam and stew (FYS), boiled yam and {@¥S);
boiled yam and palm oil (BYPO0).
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Pounded yam with soup and stewA1l0kg weight fresh yam tuber was washed in clegnatater to remove sand,
peeled with a kitchen knife and cut into chunkshisTwas placed in an aluminium pot and boiled wéh water
without salting until it was soft enough to pourtiwas then pounded with a local mortar and pdstfere the soup
“llasa’ and stew were added and then homogenized, dniggailenburg oven at 86 for 24 hours, cooled and
stored for the analysis.

Boiled yam and stew:10kg of yams tubers were washed in clean tap wateemove sand, peeled with kitchen
knife, cut into slices and boiled in salted watetilusoft enough to eat. The yam was then homagehiwith
another pot of prepared stew, dried in the same av&35C for 24 hours, cooled and used for the analysis.

Fried yam and stew:A10kg weight of yams were washed to remove sanelepewith kitchen knife and cut into
medium slices for quick frying. A 300g of palm weibs allowed to fry in a deep frying pan and the sices were
added in small quantity at a time. Two hundredilitélr of water was added to the frying oil andnyat interval to
soften the yam and fried until golden brown. Thed yam was then homogenized with the alreadygrezpstew
and the homogenate dried in the same oven®a f& about 24 hours, cooled and used for the aisly

Boiled yam with palm oil: The same quantities of yams were washed in clgawader to remove sand. The yams
were then peeled with kitchen knife, washed agaiiote cutting into slices. It was then put in &manium pot,
salted and boiled until soft enough to eat afteictviit was homogenized with 1269 of palm oil. Ttias dried in
the oven at 5% for 24 hours, cooled and used for the analysis.

Boiled yam: A 10kg weight of yams were washed, peeled andntatslices. It was then put in an aluminium pot;
water added and boiled until soft enough to edite fiam was further cut into small pieces, driethexsame oven at
55°C for 24 hours, cooled and used for analysis.

Group 1: RY(raw yam which served as control
Group 2: BY (boiled yam)

Group 3: PYSSpounded yam, soup and stew
Group 4: BYSboiled yam with stew

Group 5: FYSfried yam with stew

Group 6: BYPOboiled yam with palm oil

Preparation of samples for mineral analysis

One gram (1g) of the ground samples were accurateighed into conical flasks. Twenty-five millilite of

concentrated nitric acid was added to each sarfiplis. wasfollowed by five milligrams of perchloricid. The

conical flasks with the contents were gently hegfl— 78C) on a Stuart hot plate until there was a colangfe

from brown to colorless. The digests were madeoupOOml with deionized distilled water. Appropriatdutions

were made for each element and triplicate deterioims were also carried out. Calcium was determiogd he

Randox colorimetric method (Randox Laboratories Qdimlin, Co Antrim, UK). Sodium, Potassium, Phiosus,

Iron and Magnesium were determined by The TECOrdiatic colorimetric method (Anaheim California, LAp

Oxalate was estimated by the [11] method, whileahaline titration method of [12] was used for hyclanate
determination. The method of [13] was used in tke¢enination of phytate. The method of[14] was used
determine saponin and tannin. Alkaloids were detgethby the method of [15].

Statistical analysis

The experimental data were analyzed for statisS@lificance by one-way analysis of variance (ANE\sIng
the SPSS computer-based program. All data wereesged as mean + SEM and the probability teste8%tl6vel
of significance (P<0.05) establish.

RESULTS AND DISCUSSION

The results of the mineral element compositionarhyDioscorea rotundatajliets are as presented in table iii. The
data showed that boiled yam (BY) had the highekfiwa content 7.70mg/100gdw with boiled yam witHmpaoil
(BYPo) recording the lowest at4.65mg/100gdw. Iramtent was low in all the diets ranging from 1.2¥ t
2.36mg/100gdw. Pounded yam with soup and stew (RYi&& the highest level of magnesium at 28.66mg/d@0
while BY had the lowest level at 28.21mg/100gdweféhwere no significant (P<0.05) differences inpbéassium
levels between the raw and boiled yam. The levepathssium in the diets ranged from 13.48mg/100¢mw
18.58mg/100gdw. The concentration mg/100g dried giateiof sodium in boiled yam was highest at
16.26mg/100gdw while fried yam with stew (FYS)h&e fowest sodium level at 10.25mg/100gdw. Phosphoru
concentration ranged from 8.32mg/100gdw to 9.746@gdw. The anti-nutrient composition (mg/100g)drgigit
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in the diets are as shown in table iv. Phytatelteewere RY(7.85), BY(4.32), PYSS(1.91), BYS(2.26Y,S(2.37)
and BYPo(2.17). Hydrocyanic acid levels ranged fi@43 to 0.19 with BYPo having the lowest value leBY
and FYS had the highest values. Total oxalate atstanged from 0.54 to 0.83mg/100gdw. Saponini$eramged
from 5.41% to 12.71%. Tannin concentration was &gjlin the boiled yam but reduced in the othersdigtlikaloid
was lowest in BYPo at 1.60%. Anti-nutrient leveismost of the diets were considerably reduced vdoampared to

the raw yam.

Tableiii Mineral element contents of the raw, boiled yam andarious yam diets (mg/100g) Samples

RY BY PYSS BYS FYS BYPo
Calcium 8.13 7.70 5.76 5.53 6.54 4.65
+0.04 +0.10* +0.01* +0.03* +0.07 +0.05*
Sodium 15.82 16.26 13.61 11.75 10.26 10.64
+0.36 +0.05* +0.02 +0.03* +0.28* +0.31*
Potassium 19.85 18.58 13.48 16.53 17.70 17.24
+0.07 +0.29* +0.02* +0.02* +0.01* =+0.02*
Phosphorus  11.72 9.74 8.42 8.65 8.32 8.47
+0.01 +0.01* +0.00* +0.31* +0.01* =+0.00*
Iron 1.72 1.27 2.36 2.22 2.24 2.35
+0.0 +0.01* +0.00* +0.03* +0.01* =+0.01*
Magnesium 28.19 28.21 28.66 28.62 28.22 28.54
+0.02 +0.04* +0.01 +0.01* +0.01* +0.02*

Values are expressed as meaSEM; *P<0.05 vs RY

Table iv Anti-nutrient contents of raw, boiled yamand various yam diets

(mg/100g) %
Samples Hydrocyanic acid Phytate Oxalate Tannin  Samin Alkaloids
RY 0.23 7.85 1.07 0.41 12.76 2.61
+0.01 +0.03 0.01 +0.00 +2.36 +0.72*
BY 0.19 4.37 0.54 0.38 12.71 2.02
+0.02* +0.10* +0.01* +0.01 +2.34 +0.01*
PYSS 0.17 191 0.74 0.12 541 0.63
+0.01* +0.03* +0.03* +0.02 +0.02* +0.03*
BYS 0.17 2.25 0.83 0.14 8.22 0.80
+0.02* +0.03* +0.02* +0.02 +0.01* +0.01*
FYS 0.19 2.37 0.77 0.12 9.03 2.81
+0.01* +0.01* +0.04* +0.02 +0.03* +0.01*
BYPo 0.13 217 0.83 0.17 7.40 1.60
+0.00* +0.01* +0.01* +0.01 +0.00* +0.01*

Values are expressed as meaSEM; *P<0.05 vs RY

Minerals are important components of diets becafigbe physiological and metabolic roles they piayormal
body functions. Though minerals are not lost dudeat, they are usually leached if cooked in bgilvater, [6].
The level of calcium in boiled yam (BY) was sigodintly (P<0.05) higher than in the other diets.]fdorted
9.609/kgDM and 9.51g/kgDM for raw and boi2dotundatarespectively. Calcium functions as a component of
skeleton and teeth where it occurs as a salt withsphate. Calcium is also used in the activatioa afimber of
hydrolytic enzymes [17]. The values of calcium camtcation obtained in this study are far belowrd@mmended
daily allowance of 500 — 800mg/day for children &@d0mg for adult. The sodium levels in the dietsept PYSS
are higher than the WHO recommended daily allowafcEOmg/day for adult male and below the 15mg/ftay
female. Sodium is used to maintain blood pressadecaironic changes in salt nutrition can changedlpressure
and influence the course of cardiovascular dis¢a8k Potassium is important in the regulation efatt beat,
neurotransmission and water balance in the bodly T8 potassium levels in all the diets are low aannot meet
the WHO recommended daily allowance of 2000mg/aeyatiult and 1000mg/day for children. Phosphoruslte
in all the diets were higher than reported by[1@]ailed yam. Dietary phosphate deficiency is repirto be rare
because phosphate concentration in plant and arfiouds is well above requirement and because oktheent
absorption of phosphate 50 to 90% [17]. Iron coibregion in the yam diets ranged from 1.27mg/100
2.36mg/100g and 1.72mg/100g in the raw yam whidiowser than reported by[20] for raw D.dumetorunaonis
needed for the formation of haemoglobin which esridxygen from the lungs to the body cells. Magmadevels
in the yam diets were comparable to the level & rdw yam. Most enzymes that utilize adenosinéddsphate
(ATP) require magnesium and one of the enzymegusiagnesium pumps sodium out of cells and potassiton
cells [21]. Magnesium also contributes to DNA andARsynthesis during cell proliferation. The recommded
daily allowance for magnesium is between 80 — 32@8mgfor female. The levels of anti-nutrients irnds may
affect their nutritive values. Oxalate form compmexwith calcium, potassium, Iron thus reducingrtidisorption
[22]. Oxalate levels in the yam diets ranged frosd0to 0.83mg/100g and 1.07mg/100g in the raw yaouking

659
Pelagia Research Library



Olajumoke O. Lawal et al Euro. J. Exp. Bio., 2014, 4(1):656-661

showed considerable reduction in oxalate but iy éaitly affected [23]. This may explain the appedie reduction
in the oxalate levels of the yam diets compareithéoraw yam. High oxalate diet increases the rfsienmal calcium
oxalate formation and may affect calcium absorpfik8]. Phosphorus in phytic acid (Inositol hexaptitste) is not
usually available to man except through the agtiat phytate, an enzyme which hydrolysis phyticdagito

phosphoric acid and Inositol [24].The mineral comtef plants generally depends on the soil comjmosih which

they are cultivated.Phytate levels in this studyged from 2.17mg/100g to 4.37mg/100g. The phytatellin the
raw yam was considerably high at 7.85mg/100g coetpém the diets which suggested that cooking reditice

level of phytate in the diets. Hydrocyanate lewelthe study are very low when compared to thealetlose of 50 to
60mg reported for an adult human. Hydrocyanate laasst in BYPo. Palm oil is usually added to gratedsava
in the production of ‘gari’. This is believed toduce the hydrocyanate content of raw cassava. Syppes of
saponin are health friendly.They serve as natumtibiatics which help the body to fight infectioma microbial

invasion [25]. Saponin also inhibit the growth afncer cells and help lower blood cholesterol heareeuseful in
the treatment of cardio vascular diseases and obedth problems [26]. Tannin levels in the raw daided yam
were 0.41% and 0.38% respectively. The levels éendiier diets were significantly (P<0.05) reducaniging from
0.12% to 0.17%. Raw yam had the highest level mfita Tannins are water soluble compounds and loarefore
be eliminated by cooking [27]. Simple processinghsas boiling removes the alkaloids present in maktvated

species of yams [28]. The results of the alkaleigels in raw and boiled yam were lower than thelleveported for
five hybrids of D.alata by [29]. Most alkaloids acding to[30] and [9] are toxic to animals and iitspf their

medicinal uses can cause gastrointestinal upsdtaeurological disorders.

CONCLUSION

The mineral contents of the yaiRioscorea rotundatagliets consumed by the people of Igboora were \amyadnd
cannot meet the WHO recommended daily allowancegitsFand vegetables contain high levels of mirgeral
particularly potassium and consumption of thes@&$otan supplement the deficiencies of mineraléndiets. The
anti-nutrient levels in all the diets were consaddy reduced on processing. The low levels of aatrients in these
diets suggest that the yam diets may not have aehedfects on absorption and bioavailability otaier minerals.
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