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ABSTRACT

The quality of some green vegetables grown in certain parts of Osun State
of Nigeria, were analyzed to determinetheir nutritive qualitiesand the heavy
metals present in the edible parts; the leaves and stems. The following
range resultsin mg/g dry weight were obtained. Na0.55-0.79, K 0.45-0.89
Ca0.39-0.81, Mg 0.61-0.94, Zn 0.08-0.28, Mn 0.06-0.13, P0.12-0.22 and Fe
0.14-0.86, whilethat of the heavy metd sare; Co: 0.03-0.07, Cd: ND -0.02, Pb:
0.076 and Cr: ND -0.03. The valueswere subjected to statistical analysis,
Univariateanalysisof variance (ANOVA). Thedifferencesin valuesof the
proximate analysis and two of the nutritive elements Mg and P among the
vegetables from different locations showed no significant difference while
thedifferencesin values of other nutritive metals and heavy metalsanalysed
showed significant difference among different vegetables from different
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locations across the state.

INTRODUCTION

Vegetablesform substantial part of human food,
which could be eaten either raw or cooked” They are
thesucculent ediblepart of plantswhichcould serveas
supplementary food or assidedishes, or beserved dong
with staplefood.?. Theseplantscontain boththees-
sential dietary requirementsand toxic metalswithwide
range of concentrations®. Albeit their concentrations
can berelated to amount present in the soil onwhich
they were grown, the physico-chemica properties of
the soil and the uptake ability of theplant;™. Thus, the
compodtionand nutritiona vauesof thesetropica veg-
etablesdiffer and contribution of each to man’s diet
differs.

They contributeto man’s diet in different ways, C.
olitoriusisusualy recommended to pregnant women,
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tolactating mothersand to anaemeyic patients, because
of itsrichnessiniron aprecursor of heamoglobin®!. It
was al so reported by!® that vegetablesarerichin pro-
tein, vitamins, and essential amino acid, thiscould serve
ascheap sourceof animd protein® especidlyintropi-
cal Africawherecost of animal proteinishigh. Veg-
etable arereported to contain B-Carotene, folic acid,
vitamin C, which areessentid for women for replenish-
ment of lost blood.

Heavy metals which are toxic to man are also
present in some vegetabl es, depending on thetype of
soilsgrown, and consumption of such vegetableisone
of the pathway by which manisexposed tothese heavy
metals, thusaveritablepath way to food chain™. The
toxic meta ssuch ascobdt, lead, Arsenic and cadmium,
which are ubiquitousin theecosystem could find their
way to the soil through amendment of the soil with ani-
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mal dung or irrigation with contaminated water, thus,
according to® thesemeta sgetsto theagricultura eco-
system through various means.

Nigerians, according tol® consume about 659 of
fresh vegetablesdaily thus, making acomprehensive
anadysisof these plant very important, however paucity
of rdiabledataon nutritiona va uesof locd vegetables'@
hasresultedinaset-back in solving thenutritiona prob-
lemsof thelocal population with thesevegetables.

InOsun Stateof Nigeria, itiscommonto cultivate
vegetables at river banks during dry season and to
amend soilsof such areawiththeloca manure-(anima
dung), thustheneed for their analysis, withaview to
establishing anutritive and toxicity databank that may
be of use health-wise, with the consumption of these
vegetabl eswhich are commonly grown and consumed
by the peoplein State of Osun Nigeria

MATERIALSAND METHODS

Market survey of five commonly consumed |eafy
vegetablesweremadeby purchasingthevegetablesin
the market of the following towns: llesa, Ife, Ede,
Osogho, Ila, Ikirun, Ikire and Iwo. These aretowns
located in variouslocal governmentsof State Osun
Nigeria. The vegetables are Corchorus olitorius
(Ewedu) (labelled A), Amaranthus caudateus
(Tete)(B), Solanum macrocar pum (Igbagba)(C)
Celosia argentea (Sokoyokoto)(D) al areusudly cul-
tivated and Talinum triangulare (Gbure)(E) which
growswildly. TheYorubanames andidentifiersarein
bracket.

Samplingswere done between the months of Au-
gust 2012 to March, 2013 and usudly in themorning,
at the major markets of the towns af ore-mentioned.
Thesampleswereimmediatdy transferred to the labo-
ratory in clean polythene bags. Theleavesand tender
Semsof the sampleswereremoved, washed thoroughly
with destilled water and |eft to drain at room tempera:
ture.

The samplesweredried at 105°C for 3hoursand
pulverized to uniform sizewith amill™. Themill was
thoroughly cleaned and dried after eech grindingtoavoid
cross contamination. Samplingwasdonefivetimes.

The proximate analysisof the samples: moisture
content, total ash, crudefat, and crudefibre were de-
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termined using the*? methods, crudeprotein by muilti-
plying the percentage of the Kjedahl nitrogen result by
afactor of 6.25 and carbohydrate obtained by differ-
ence®®, The crude fat was obtained by Sohxlet ex-
traction asdescribed by!*4.

Theminera e ementswere determined by diges-
tion of the sample using*® method. Thedigest wasdi-
luted to 20cm?® with de-ionized water, and subsequently
analysed with air-acetyleneflame atomic absorption
spectrophotometer (Perkin EImer 23801) for thefol-
lowing elements Ca, Mg, Fe, Zn, Co,Ag, Cd, Pband
Cr,¥ while, K and Nawere determined using flame
photometer, and Pwas determined colorimeterically,
using the phosphovanado hydrate method®. All re-
agentsused wereandytica grade (AR) and procedura
blankswere & so carried out under same conditions.

RESULTSAND DISCUSSIONS

The percentageresultsof the proximateanaysis of
the vegetable are shownintable 1. The crudefat for
thevegetablesin all locationsranged between 0.18%-
0.40%, the Talinumtriangulare hasthe lowest from
all locations. It hasarange of 0.18% - 0.19%, while
Solalummmacrocar pumspeci eshasthe highest from
al locations, itspercentagevalue

Ranged between 0.38 - 0.42, thevalueis compa-
rableto that obtained for three speciesof vegetables
by!*", but |essthan that reported by!*®. The moisture
contentsof all the vegetableswerehigh, it ranged be-
tween 70.90% - 80.12% and Talinumtriangulare has
thehighest fromadl locations, itsva uesranged between
79.99% and 80.12% while Chochorus olitorus has
thelowes, itsva ueranged between 70.90% - 71.00%.
Thisisinagreement with theresult of*8, where Talinum
triangulare has a high value of 89.47% while C.
olitoriushasalower value of 79.98%. However, the
va ueobtained by wasfar lessfor Celosiaargentea,
hereported avalue of 15.60% and for C.alitorius, he
reported avalue of 30.90%.

The total ash value ranged between 8.60% and
14.60% with Talinumtriangul are having the lowest
from all locations, 8.60%,- 9.00% while Solanum
macrocarpum has the highest from al locations-
14.02%- 14.60%. However, thevaluesarelessthan
that reported by and™*¥, but the valuesfor Talinum
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TABLE 1: Percentage resultsof theproximateanalysisof thevvegetables ( meansof 5 deter minations)

L ocations Vegetable  Crude Moaisture Total ash Crud_e Carbohydrate C_rude
fat content protein fibre
A 0.31=0.01 70.90+1.25 14.00:2.10 7.90:1.50  3.40:1.12 3.49:0.40
EDE B 0.30+0.02 75.00+1.12 10.50+2.50 7.50+2.20  3.00:1.11 3.30+2.00
C 0.40+0.04 72.15:0.50 1450:2.00 5.88+3.50  3.06+1.12 4.011.00
D 0.2040.05 76.00=1.60 11.00£1.16 6.90+4.00  3.00£1.20 250¢1.11
E 0.19+0.02 80.00:0.80 0.00£2.10 4.98+1.00  3.03+1.02 2.80+0.45
A 0.30+1.11 71.00+1.25 13.80£1.25 8.00:0.50  3.41+0.80 3.49+0.90
OSOGBO g 0.3840.05 74.22+0.40 11.10£2.00 7.98:1.00  3.01=1.12 3.31+1.40
C 0.40+0.05 71.95+1.50 14.60£1.00 6.00:2.05  3.06:1.11 3.99+1.45
D 0.20+0.08 75.58+0.50 10.98:2.00 7.11£125  3.01:1.00 3.12+0.60
E 0.15+0.06 79.99+1.50 8.93:2.00 4.95:0.11  3.06+2.00 2.88+0.80
A 0.28+0.20 71.00:1.00 13.77+2.00 811+2.10  3.38:0.85 3.46+2.00
ILESA B 0.32+0.10 75.00+2.50 10.46:2.50 8.10+2.00  3.06+1.12 3.06+1.40
C 0.42 £0.40 72.01+1.25 14.60:2.45 550+1.80  3.08:1.18 3.95:1.00
D 0.22+0.04 75.80:0.18 10.90£1.00 6.58+1.50  3.10:0.45 3.00+1.45
E 0.19+0.15 80.00::0.50 9.00£1.00 4.95:1.80  3.00:1.00 2.86+0.55
A 0.33+1.02 71.00:0.30 13.78+1.05 8.00:1.11  3.40:1.15 3.49+1.22
ILE-IFE B 0.40 +0.60 73.910.75 11.30£1.00 8.00+150  3.09:1.11 3.30+1.45
C 0.42 +0.50 72.41:0.80 14.20£1.00 550£2.50  3.06:1.13 4.01+1.25
D 0.20+0.45 75.90+0.65 10.80£1.00 7.00+3.15  3.01+0.50 3.09+2.00
E 0.19+0.50 80.08+0.40 8.60:0.55 5.15:2.11  3.00+2.00 2.98+1.20
IKIRUN A 0.31+1.00 70.80+1.25 14.0042.00 7.90+1.15  3.40:1.12 3.45+1.40
B 0.30+2.00 75.00+1.45 10.50+2.50 7.90+2.20  3.00:1.15 3.30£1.00
C 0.40+1.50 72.15+1.50 1450:2.45 588:2.05  3.06:1.15 2.40%1.11
D 0.20+0.05 76.00:0.60 11.00£1.11 650£2.50  3.00£1.20 2.500.50
E 0.19+1.20 80.00+1.11 0.00£2.00 4.98:125  3.03£1.00 2.80+0.99
ILA A 0.29+1.11 31.00+1.06 13.90:2.01 800£0.90  3.31+1.11 3.50+0.09
B 0.30+1.00 75.50+1.08 10.60:2.21 7.11£0.80  3.00:1.21 3.49+0.08
C 0.39+0.50 73.00:1.08 13.60:221 5.80+1.00  3.10:0.90 4.1140.10
D 0.21+0.90 75.90::0.90 10.50£1.98 7.00£0.55  3.20:1.00 3.19+0.11
E 0.19+1.05 80.11+0.88 8.95:2.00 5.00:1.10  3.05:1.12 2.72+0.10
IWO A 0.30+1.10 30.95:0.90 13.95:2.00 8.00+1.10  3.40:1.11 3.40+1.15
B 0.36+1.00 75.50+1.11 10.00+2.05 811+1.12 293112 3.10¢1.11
C 0.39+0.98 72.59+1.05 14.0242.00 6.00£1.20  3.00=1.11 4.00+1.10
D 0.20+0.88 75.90+1.15 11.00:2.00 6.80+1.12  3.00:0.98 3.10+0.98
E  019+075 80.12+1.05 8.90+2.11 4.99:2.00  3.001.10 2.80+1.00
IKIRE A 0.30:0.08 70.92+1.00 14.10£1.50 8.00+1.12  3.22+0.50 3.46+1.00
B 0.38+0.07 74.91+1.10 10.112.00 811+1.10  3.01:0.85 3.48+0.80
C 0.43+0.10 72.210.85 14.35:1.85 6.00£1.50  3.02+0.98 3.99¢1.11
D 0.210.20 76.01:0.95 1055£1.30 7.13+1.30  3.10:0.90 3.00+0.85
E 0.18+0.25 80.12:0.92 8.75:2.15 5.00:0.89  3.00:0.95 2.95+0.75

triangulare is comparable to that of Hibiscus
esculentus 8.00% as reported??,

The percentage protein content of adl thevegetables
were low. It ranged between 4.98% and 8.11%.
Talinumtriangulare hasthelowest valueinal thelo-
cations, itsvaueranged between 4.98% - 5.15%, while

Amaranthus caudatushasthehighest vaue, that ranged
between 7.90% - 8.11%. Thecrudeproteinfrom all
the vegetables are higher than that of Momorshica
foecide leaves (4.6%) , but arelower than the value
reported by!?!, and ; Amaranthus caudatus (20.5%
Dry Weight) Talinum triangulare (31.00%); Albeit

——————, Natural Products
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TABLE 2: Mineral contentsof somegreen leafy vegetablesgrown in four major townsof Osun state, Nigeria.

Locations Label MINERAL CONTENTS Mg/g DRY  WEIGHT
K Na Ca Mg Fe Zn Mn P
EDE A 0885001 070:0.02 047:0.01 0.85:0.01 0.79:0.04 0.08:0.01 011001 >17*001
B 059:0.02 077:0.02 0.72:0.04 0.75:0.02 0.38:0.04 0.12£0.03 0.07£0.01 0.18+0.01
C  045:001 055:0.03 042:0.01 0.67+001 0.18:0.03 0.28:0.01 0.08:0.02 0.21:0.01
D  049:002 067:0.05 041:0.01 0.610.03 0.25:0.03 0.14£0.02 0.06:0.03 0.17+0.02
E 082:002 076:003 052:0.04 077:0.01 051£0.03 0.06£0.03 0.13:0.01 0.18+0.01
OSOGBO A  065:0.03  0.74:0.02 0.81:0.01 0.94:0.02 0.86:0.02 0.09:0.03 0.08:0.01 0.19:0.02
B 076:0.03 056:0.02 075:0.02 0.75:0.01 0.33:0.01 0.14:0.02 0.08:0.02 0.19:0.01
C 088004 079:0.01 056:0.04 0.76:0.03 0.15:0.02 0.08:0.04 0.09:0.01 0.16£0.01
D 089:001 0734003 073:0.01 08740.01 0.260.04 0.13:0.03 0.1140.03 0.16+0.02
E  072:003 078:001 048:0.05 0.66£0.03 0.14:0.02 0.09:0.03 0.09:0.01 0.180.01
ILESA A 063£0.02 070:0.01 0.72:0.04 0.70:0.01 0.29:0.02 0.07:0.02 0.05:0.01 0.22:0.01
B 063003 078:003 056£0.05 072:0.03 037:0.01 0.10:0.03 0.08:0.01 0.19:0.01
C  053:0.02 0794003 073:0.04 0.7740.04 0.16+0.03 0.1140.04 0.06:0.01 0.16+0.02
D  065:003 0.76:0.04 077003 0.83:0.01 0.32:0.04 0.07:0.03 0.03:0.01 0.15:0.01
E  072:003 078:001 048:005 0.66£0.03 0.14:0.02 0.09£0.03 0.09:0.01 0.18+0.01
ILEIFE A 065:003  0.72£0.01 0.65:0.04 0.78:0.04 0.10£0.02 0.11£0.01 0.21:0.01
B 0.60:0.03 064:002 074:0.02 078:0.02 0.86£0.01 0.14£0.02 0.12£0.01 0.15:0.01
C  056£0.01 0.67:0.01 039:0.01 0.70:0.02 0.41:0.02 0.11:0.03 0.08:0.01 0.15:0.01
D  064:003 078:0.04 056:0.03 0.72:0.03 0.20:0.03 0.12:0.01 0.09:0.01 0.21:0.01
E  074:001 066:0.04 066£0.01 0.66£0.03 054:0.02 0.08:0.01 0.11:0.01 0.120.01

they aregreater than the val uesreported by!*® Talinum
triangulare (3.24%).

The percentage carbohydrate content inal theveg-
etablewerelower in concentration when compared to
that reported by!*®, Corhorous olitorius 6.25% and
Talinum triangulare (4.45%) whilein this analysis
Corchorusoalitoriushasthehighest vaue. It ranged be-
tween 3.38% - 3.41%, Amaeanthus caudatus hasthe
lowest rangevalueof 2.93% - 3.10%.

However,thevauegot for al the vegetableswere
lower than therecommended carbohydrate dietary al-
lowancefor children, adult, pregnant and lactating moth-
ers.['1 The percentage fibre ranged between 2.95% -
4.11%. Vegetablesare good sourceof fibres, that low-
ersthebody cholesterol, and are useful in keeping the
digestive system healthy and functioning properly and
hel psin digestion, and excretion of toxins, whosebuild
up canlead to various deseases such an cancer. The
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percentage val ue of the crudefibreof al thevegetables
studied are less than those reported by!*# but higher
than those reported by,

Themineral content results of thevegetablesare
shownintable2. All thenutritived ementswere present
inal thevegetables, Magnesium hasthe highest value
(0.94mg/g) in Corchorus. alitoriusfrom Osogho; its
lowest values was detected in Talinum triangulare
from Edewith avalue of (0.61 mg/g).'> also reported
that Magnesumwasthemost abundant minerdsof the
vegetablesanadyzed; dbeit, vaue obtained washigher
(1.76mg/g). Other nutritive metalswere al so present
and their rangevaluesareK: 0.45- 0.89, Na; 0.55 -
0.79, Ca: 0.39 - 0.81, Fe: 0.14 - 0.86, Zn: 0.08 -
0.28,Mg: 0.06- 0.13, P: 0.12- 0.22 mg/g dry weight
respectively.

Potassiumisalso predominant, but theva ue ob-
tained was|essthan that reported by'>!, Nawas also

-
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TABLE 2 (Continued) : Mineral contentsof somegreen leafy vegetablesgrown in four major townsof Osun state, Nigeria.

Locations Vegetable K Na Ca

Mg Fe Zn Mn P

A 0.67+0.01
0.60+0.01
0.62+0.02
0.49+0.03
0.75+0.02

0.71+0.02
0.65+0.11
0.60+0.02
0.68+0.10
0.66+0.10

0.50+0.02
0.59+0.11
0.40+0.03
0.45+0.03
0.55+0.02

IKIRUN

moOOw

0.81+0.01
0.62+0.02
0.55+0.03
0.58+0.02
0.74+0.02

0.70+0.01
0.68+0.12
0.62+0.01
0.65+0.12
0.68+0.10

0.60+0.10
0.60+0.12
0.50+0.04
0.50+0.04
0.58+0.10

ILA

mooOw>»

0.70+0.02
0.62+0.02
0.60+0.02
0.63+0.01
0.75+0.01

0.71+0.01
0.66+0.10
0.59+0.01
0.69+0.10
0.70+0.10

0.62+0.10
0.69+0.12
0.59+0.10
0.66+0.03
0.60+0.01

IWO

mooOw>»

IKIRE 0.60+0.01
0.65+0.02
0.59+0.01
0.66+0.02

0.77+0.03

0.69+0.01
0.68+0.10
0.60+0.10
0.70+0.01
0.71+0.10

0.69+0.12
0.68+0.11
0.62+0.03
0.58+0.10
0.66+0.02

OO0 w>»

m

0.85+0.01
0.77+0.01
0.78+0.10
0.75+0.03
0.70+0.03

0.40+0.02
0.45+0.03
0.35+0.03
0.30+0.03
0.39+0.01

0.09+0.01
0.16+0.02
0.18+0.04
0.09+0.02
0.08+0.02

0.11+0.01 0.12+0.01
0.08+0.01 0.18+0.02
0.09+0.01 0.17+0.01
0.10+0.02 0.16+0.02
0.08+0.01 0.20+0.02

0.80+0.04
0.82+003
0.78+0.03
0.76+0.03
0.77+0.04

0.45+0.03
0.42+0.02
0.38+0.03
0.44+0.02
0.56+0.04

0.10+0.03
0.17+0.03
0.08+0.02
0.16+0.03
0.11+0.02

0.11+0.02
0.07+0.01
0.10+0.01
0.09+0.02
0.08+0.01

0.21+0.02
0.18+0.01
0.16+0.01
0.15+0.02
0.13+0.02

0.80+0.02
0.70+0.03
0.69+0.02
0.79+0.02
0.75+0.03

0.38+0.03
0.45+0.02
0.42+0.03
0.50+0.04
0.65+0.02

0.22+0.02
0.19+0.01
0.17+0.02
0.09+0.01
0.11+0.01

0.08+0.01
0.09+0.02
0.10+0.02.
0.06+0.02
0.07+0.01

0.14+0.03
0.16+0.01
0.11+0.02
0.16+0.03
0.19+0.03

0.80+0.02
0.83+0.03
0.79+0.03
0.75+0.03
0.76+0.04

0.71+0.02
0.60+0.03
0.55+0.04
0.48+0.10
0.52+0.04

0.18+0.01
0.19+0.02
0.11+0.01
0.12+0.02
0.13+0.01

0.09+0.01
0.11+0.02
0.08+0.01
0.06+0.01
0.08+0.01

0.16+0.02
0.12+0.02
0.14+0.02
0.15+0.03
0.21+0.01

present, itslowest concentration was0.55mg/g, Cawas
present at low va ue compared to valuesreported by,
values of 17.7mg/gand 23.3mg/g were reported for
Colesia argentea and Corchorus olitorius respec-
tively; but higher than the valuesreported by!=l. Zn,
Mn, and P have thelowest mean vauesfollowed by
Fe. Theseminerdsareimportant inman’s diet for proper
functioning of thebody’s physiological fluid and ogans;
Ca, isimportant for growth, devel opment and maintance
of braing?¥; Feisanimportant congtituent of theblood.
These vegetables can therefore provide substantial
amount of thedaily needsof theseminerassincethey
are present in adequate amount and val ues compared
favourably with the macro el ementsrecommended di-
etary Allowanceby the?.

Some of thetoxic metalswere also present inthe
vegetablesanalzesas shownin Table 3 but at levels
lower than the standard range recommended (mg/kg)
by[26,27]'

Thetoxic metalsdetected are Co, Cd, Cr and Pb.

at thefollowing range values mg/g dry weight respec-
tively Co: 0.03-0.07, Cd: ND—0.03, Cr: ND-0.03,
Pb: 0.06-0.18; Pbwasfoundinal thevegetables, this
metal could get to environment through old battery
wastes. However, the recommended standard range
values by!?24 for these elements are Pb:300-1200,
Co: 10-100, Cr: 200-1200, Cd: 10-100 mg/kg respec-
tively, thushigher than vauesdetectedinall thesamples
anaysed.

Thevauesfor different vegetablesfrom different
locationswere statistically analysed using factorial de-
signanalysis. The software package SPSS16.0 was
used. Thedifferencesinthevauesof al the proximate
andysisfor different vegetablesfrom different locations
showed that the differenceisinsignificant (P> 0.05)
asothoseof thetwo of nutritivemetalsMgand Pwere
insignificant. However, thedifferenceinthevaluesof
other nutritivemetas: Na,K,Ca, Fe, Zn, Mnand those
of heavy metalsanalysed Co, Cd,Cr and Pb wereall
sgnificant (P<0.5).

———————, Natural Products
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TABLE 3: Resultsof heavy metals content of some green vegetablesin state of Osun, Nigeria.

A
EDE B
C

D

E

A

B

OSOGBO C
D

E

A

B

ILESA C
D

E

ILE-IFE A
B

C

D

E

IKIRUN A
B

C

D

E

ILA A
B

C

D

E

IWO A
B

C

D

E

IKIRE A
B

C

D

E

Co Cd Cr Pb
0.05+0.01 ND ND 0.06+0.01
0.06+0.02 0.01+0.02 0.02+0.01 0.06+0.01
0.05+0.01 0.01+0.01 ND 0.10+0.01
0.07+0.02 0.01+0.01 ND 0.12+0.01
0.07+0.02 0.02+0.01 0.01+0.01 0.13+0.01
0.06+0.01 0.01+0.01 0.02+0.02 0.11+0.01
0.05+0.02 0.02+0.02 0.02+0.01 0.14+0.01
0.05+0.02 0.01+0.01 ND 0.18+0.02
0.05+0.01 0.02+0.01 ND 0.17+0.02
0.06+0.01 0.02+0.01 ND 0.12+0.02
0.05+0.01 ND ND 0.07+0.01
0.06+0.02 ND 0.01+0.01 0.11+0.02
0.06+0.02 0.01+0.01 0.2+0.01 0.14+0.01
0.07+0.02 0.02+0.01 0.02+0.01 0.18+0.02
0.06+0.02 0.02+0.02 0.01+0.01 0.11+0.01
0.06+0.01 0.02+0.01 0.01+0.01 0.07+0.01
0.04+0.01 ND 0.01+0.01 0.07+0.01
0.09+0.01 ND 0.02+0.01 0.06+0.01
0.01+0.02 ND 0.01+0.01 0.06+0.02
0.08+0.01 0.01+0.01 0.01+0.01 0.06+0.03
0.06+0.01 ND 0.02+0.01 0.06+0.03
0.07+0.02 ND ND 0.06+0.02
0.05+0.01 ND ND 0.07+0.02
0.04+0.01 ND ND 0.11+0.02
0.02+0.02 ND ND 0.18+0.03
0.05+0.02 0.01+0.01 ND 0.12+0.02
0.04+0.01 0.02+0.01 ND 0.11+0.02
0.03+0.01 ND 0.12+0.01 0.10+0.01
0.07+0.02 ND 0.03+0.01 0.06+0.02
0.05+0.01 ND 0.01+0.01 0.07+0.02
0.04+0.01 0.01+0.01 ND 0.08+0.01
0.05+0.01 0.02+0.01 ND 0.08+0.02
0.06+0.02 0.01+0.01 ND 0.09+0.03
0.03+0.01 0.02+0.01 ND 0.09+0.02
0.04+0.01 0.03+0.02 ND 0.11+0.03
0.05+0.02 ND ND 0.09+0.01
0.06+0.01 0.02+0.02 ND 0.08+0.02
0.05+0.02 0.03+0.01 ND 0.10+0.02
0.06+0.01 ND ND 0.15+0.03
0.07+0.02 ND ND 0.13+0.02

Thevariationsin concentrations of the parameters
andysed in some vegetablesfrom different zones could
be dueto the concentrationsof themetalsinthesoilsof
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thevariouslocations, the climatic conditionsand up-
take of scuh by different plants, since according to2Y,
concentration of minerasin plantsarerelated to con-
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centrationinthesoil, and the soil’s physico- chemical
parameters. However, vegetablesare nutritiousfoods
that can provide nutrients needed for proper function-
ing of body fluidsand organs. Itslower fat content makes
it good for hedlth, but a so thelow carbohydrate con-
tent showed that it cannot supply enough energy re-
quirementsunlessit is supplemented with other diets.
Thisanays shad shown that agriculturad productscould
containtoxic meta's, hencethe need for proper moni-
toring of the nationsagricultura soils, productsand the
environmentingenerd.
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