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ABSTRACT

Soil and wheat grain (Triticum aestivum) samples were collected from selected locations of southern Haryana. The
trace analysis was made for heavy metals (Zn, Cu, Ni and Cr) present in soils of the agricultural lands of these
locations and subsequently in the wheat grains (collected from same sites). The soil physiochemical parameters like
pH, electric conductivity etc were also estimated. Cu and Zn metals were estimated using atomic absorption
spectrophotometer (AAS) while Ni and Cr metals were analyzed by inductively coupled plasma-atomic emission
spectrophotometer (ICP-AES). Individual metal concentration levels in soils and wheat grains from selected sites
are discussed separately. The health risk analysis of these metalsis carried out in terms of Bio-concentration factor
(BCF), Hazard Quotient (HQ) and Hazard Index (HI).
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INTRODUCTION

In current perspectives of environmental pollutibeavy metal contamination of the environment isthimirning

issue for pollution control agencies. Rapid indasization and urbanization leads to a constant rapdid input of
these heavy metals in the surrounding environméiuman concern. Role of heavy metals in plant bachan

biology is now quite understood. Trace metals saaglopper and zinc are classified as essentidetdde to their
involvement in certain physiological process. Eteddevel of these metals has however been foulbé toxic [1].

The criteria for essentiality of elements for plgndwth and development were first established byoA and Scott
& Meyer and Anderson & Bennett [2-4].

Plants are considered as intermediate reservaiosigh which heavy metals/ elements/ nutrients eamsferred
from soil to other organisms via a food chain. $avkeavy metals are toxic to human beings [5-Tth@ugh some
of the heavy metals such as Zn, Mn, Ni, and Cuaaanicronutrient at lower concentrations, they baedoxic at
higher concentrations [8]. The metals are not t@sdhe condensed free elements but are dangerdiis form of
cations and when bonded to short chains of carbams[9]. Potential toxicity of trace metals resiuttm the fact
that they are transitional elements able to forablst coordinated compounds with a range of bottardoyand
inorganic ligands [10] and [11]. Many metals acbasogical poisons even at parts of per billioplfplevels. The
toxic elements accumulated in organic matter issaie taken up by growing plants [12]. In studythg heavy
metal interrelationships in natural systems i.eveen soil, vegetation and animals, in general ethera greater
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correlation for the certain elements (Cu and Zrjvben soil and vegetation than between vegetatidraaimals or
between soil and animals. Excellent reviews onftlogl chain or soil plant animal aspects of heavyatsehave
been conducted by Underwood [13] and Nicholas agehHE14]. The toxicity of these metals may resulbliocking
the essential biological functional groups of thenimolecules, displacing the essential metal ions@mé in
biomolecules or and modifying the active confirmatiof the biomolecules like polypeptides etc. Toky/peptides
store genetic information and their disruption bane serious results such as cancer or congeeifiatrdation [15]
and [16].

The determination of heavy metals in soil may beried out for various reasons. These include firstie
measurement of the total elementary content, wpiolides base line knowledge of soil component$ waspect
to which changes in soil composition produced bilution; plant uptake or agricultural manipulati@man be
assessed. In addition, total metal concentratiatyais may be designed to assess the availabiliglaments to
agricultural crops and hence the likelihood of ithegitry into the food chain of animals and mancdntinuation of
analysis of selenium status in soils and food grfl7] and [18], present research work deals witlkysof various
heavy metals (Cu, Zn, Ni and Cr) concentration lewe soils as well as in wheat grains producedetected
locations of Southern Haryana and then their hdaiflications on the humans dependent on the faodyzts
prepared from the wheat grains.

EXPERIMENTAL SECTION

Geography of Haryana

The state of Haryana lies between 27°39' -30° 5Eitifude and 74°27' -77°36' E longitudes. Thougirydna lies
in the sub-tropical belt but in the state as a whbkre are three types of climate: (i) Arid (igr-arid and (iii)
Sub-humid. The normal annual rainfall varies fro®03nm in the south-western parts of Bhiwani andeir
locations to about 1560 mm in the north-eastery thiact of Ambala location. Wind velocity is maxinm in May
and June (8-11 km/hr). Minimum temperature becoohese to freezing in December/ January and the mmaxi
daily temperature is above 40°C in May/June. Thamennual temperature ranges from 23°C to 26°@&abils
occur in parts of Gurgaon, Mahendragarh, Sonipaht&k, Hissar and Jind locations of Haryana wheralkali
soils occur in parts of Karnal, Kurukshetra locat$19].

Study area

For our research work, raw wheat grains were ctdtbérom the agricultural lands of selected logaiof south
Haryana viz. Bhiwani, Jind, Gurgaon, Rohtak, SoheRawari, Hisar, Narnaul and Mahendergarh anchtitéhern
capital Chandigarh. Sampling locations and stuay are shown in Fig.1. Sampling of soil was cardetibefore
plantation of crop and then, wheat grains wereectdld from the same field after crop productioroider to
investigate the distribution and concentration vy metals (Cu, Zn, Ni and Cr) in the producedatlgeains.

Soil sampling and pretreatment

Soil sampling was done by collecting the soil atgaces in one hectare of area from the depthXd 0m with the
help of auger sampler making a 'V’ shape and cbiigcslices of soil. All the samples of one site g#ren mixed in
equal to represent the bulk sample of 0-15 cm deffgestion procedure is followed as prescribegriavious
publications [17].

Collected soil samples were further dried at@@nd thoroughly mixed. Each sample was crush&Dmeshes
size with an agate mortar and pestle. 0.5g soipgamere used for digestion. An open acid digestimthod using
(1:2) conc. HNQ@ and HF as reported by Shapiro and Brannock wésfet for solution preparation [20]. Digested
samples were recovered with 6M HCI acid. Soil sampthich were rich in organic matter, after firgjedtion the
residue were dark or black in color. In such ca$e$) mL HO, (30%) and 1-2 mL HN@were added and
evaporated to dryness. Solutions were then recdweite distilled water [17].

Wheat grains sampling and pretreatment

Wheat grains were collected from the crops from netsoil samples were collected. A range of 10-Isl of
crops were collected randomly from the selecteltisieWheat grains were washed and dried to redifeet eof

environmental depositions and thoroughly mixedndgid and dried for analysis. Digestion procedureass
described by Yadav et. al [18]. 1g of wheat graims taken in a flask and 10 mL of nitric acid walsled and
matter was slowly heated to 90° C. The flask wastdte until half of volume disappeared. Then 0.5 afL
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perchloric acid (HCIQ) and 1mL of sulfuric acid (}$0,) were added. The digestion flask was held for looer
and then temperature was increased slowly to 1@Cheld for 30 minutes. Temperature was increakedy to

120° C and held for 20 minutes when sulfuric aaitlydeft and digestion of acid was finished. Them& of 6M

HCI was added to residue digestion solution andeuetne flask at 80° C for 30 minutes. The flasls waoled to
room temperature and digestion solution was diltde2b mL with distilled water.

Physiochemical Parameters of Soil Analysis

Hydrogen ion concentration (pH)

After rinsing the electrodes with double distilledter the instrument was calibrated with buffeutoh of pH 4.0,
7.0 and 9.2. The pH of all the samples was meashyedsing 1:2 (w/v) soil and water ratio. The mpeuvas
dissolved to get saturated solution and the sanwpége stirred well during measurement to providenbgeneity.
Individual results are reported in Tablel.

Electrical conductivity

Electrical conductivity was measured by taking 5gpit in 10 mL of distilled water to prepare a susgien (1:2w/v).
The conductivity meter was calibrated with 0.1 N IKéblution before taking Electrical conductivity.h&@
conductivity was measured in micro mho (1 mho)ivigial results are reported in Table 1.

Sodium and Potassium Concentration

Microprocessor based Chemito model 1020 flame pheter, which has sensitivity for sodium and potassin 1
ppm range and operating in 0 to 100 ppm has beea fas sodium and potassium analysis. Individeaults are
reported in Table 1.

Instrumentation

An atomic absorption spectrophotometer model E@I29 (PC based) with vapor generation accessoyrigey
generator) [HG-AAS] attached with different metaltttodes using Air—acetylene (oxidizing) flame wagdifor
analysis of Cu and Zn. While Nickel and Chromiumrevanalyzed using an Inductive-coupled Plasma-Adomi
Emission Spectroscopy (ICP-AES, Model Ultima-2),[131.

Quality assurance and Quality Control

Appropriatequality assurance procedures were carried outgarerthe reliability of results. Double distillechter
was used throughout the experimental work. Glasswieare properly cleaned with nitric acid and kepoven till
use. Reagents used were of analytical grade. Reablmk determinations were used to correct tegumental
readings. The analytical precision and the accurgese better than 5% for the analyzed elementss Was
indicated by the results of duplicate measurememt®n soil samples.

RESULTS AND DISCUSSION

Total metal concentration analysis of soil and fgoains plays a vital role in prediction and diagis®mf deficiency
related disease and environmental toxicity problemising systems. Since the projections showdbpendence of
largest population of India upon the growth of se@agrains production, the monitoring of their gtyatitandards
become utmost important. This study is also a stepe direction of monitoring of some heavy metahtents in
soil and then in coarse wheat grains produceddratba (ten locations) of Haryana.

Heavy metals in Sail

The values of some selected soil parameters ireceg all the ten soil profiles are given in Talileln these soils
pH value ranges from 7.72 to 8.73, EC values rafrges 0.114 to 0.394 umho while sodium and potassialues
ranges from 27.77 to 35.52 and 1.20 to 21.84 mgésgectively. The heavy metal concentration le¢@ls Zn, Ni
and Cr) found in soils (used for agricultural pwes) of selected locations in Haryana along with ldgally
permissible levels of heavy metals as describedRbwell; by European Community Commission (ECC);
Permissible limits of Indian Standards by AwastiHO/FAO ; Pilc et al. have been summarized in Tab[@1-
25].

Concentration level of all the metals in selecteldl samples has been tabulated in Table 2. Zn curation of 90

ug/g has been reported for world soil by Bowen [2dbwever, Berrow and Reaves measured a mean Zn
concentration level of 4Qg/g for world soil [27]. In the present study, argothe locations of Haryana state,
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average concentration of zinc is found comparatitgh in Mahendergarh soil having 41.1+9,@9g and Narnaul
soil having 35.33+9.18g/g respectively. First reason may be that soilthaf particular area have zinc related ores
so zinc is found more in that area. Secondly ugghobphate fertilizers increase level of zinc iih. $dinimum level

of zinc is found in soil of Bhiwani having 17.4+3.jig/g and Jind having 17.7+5.78/g respectively. This may be
due to reverse effects of above said reasons.

The total Cu content of world soil is 3@/g ranging from 2 to 25@g/g [26] and [28] (Bowen, 1979). The
permissible limit of Cu metal in soil as defined b EPA 1989 is 6Qg/g [28]. In the present study, Cu contents in
soil of selected sites of Haryana vary from 1988y to 60.07ug/g. Cu levels are found to be lowest in the sbil o
Mahendergarh location with a value of 19.93+5u84g while a quite high level of copper is measuadhe soil of
Narnaul location with average concentration of 8@18.821g/g and in Rewari it is 44.2+8.68/9. Enrichment of
Cu metal in the soil of Narnaul may be correlatathvthe influence of copper mine present in ‘Khetmearby to
Narnaul and Rewari.

Ni contents in the soils of selected sites is oletto vary between 46.4iQy/g to 73.8Qug/g. Minimum Ni level is
observed for Chandigarh soil with a value of 46828 ug/g and maximum for Rewari soil having a conceitdrat

of 73.80+4.86ug/g. This may be because of the fact that this eoeaes under the dry zone of Haryana where the
rain fall is very low and thus metal contents mai@main in the upper soil area.

Brown et al. were the first who determined in tage11980s that Ni is an essential nutrient for fpggawth [29]. It
is the seventeenth element recognized as esstmtjgllant growth and development [30]. Plants' &ljwirement is
the lowest of all essential elements at < 0.5 nrgkgeof dry weight, making it an essential plantronutrient. Soils
for crop production contain 3-1,000 mg kg-1. Howet@al Ni concentration is not a useful measure N

bioavailability because Kiiis the available form of Ni for plants, Positives&lence Ni ion (Ni*) readily oxidizes
and becomes unavailable. Thus, plants grown in Ipghsoils are vulnerable to Ni deficiency. Additadly,

excessive use of Zn and Cu may induce Ni deficiencgoil because these three elements share a comptake
system. Over-liming, which raises pH excessivellsp @auses soil to be deficient in plant-availa¥hl¢31].

Similarly Cr contents are observed to encompastiegrange between 78.Qg/g to 109.33ug/g. Minimum Cr
contents were observed for the soil of Gurgaonh(witvalue of 78.07+10.96g/g) whereas the soil of Bhiwani
location represent maximum Cr level with a valud@®.33+9.7Qug/g.

Total heavy metal contents in the analyzed soileveempared with the critical levels described mynRll, ECC,
Indian Standards by Awasthi, WHO and Pilc et all-p5] (Table 2). Measured Zn concentration levelsemw
compared with the permissible limits of Rowell waach lower (Range=17.4 to 41u8/g) in the soils of selected
locations of Haryana. However, Zn contents wereepkesd to lie very low when compared with the catiimits
given by ECC (150-30Qg/g) and Indian standards (300-6@08Yg). Total Zn contents in the sampling sites was i
the order of Bhiwani<~Jind<Gurgaon<Chandigarh<Rkht&onepat~Rewari=Hisar<Narnaul<Mahendergarh.
Measured Cu contents in the soils of selected Bées the range of 19.93 to 60.Q@/g, which is high compared to
the permissible limits by Rowel (20y/g) [21] but lie within the safe range given by E{22] (50-140ug/g) and
quite low compared to the limits of Indian standa(ii35-270). Total Zn contents in the samplingssit&s in the
order of Mahendergarh< Hisar <~Bhiwani<~ Chandigadind<Rohtak<Sonepat< Rewari< Gurgaon< Narnaul.
Soil samples of selected sites of Haryana showtad @ concentration lie(78.07 to 109.33) withire thermissible
limits of ECC [22] (100 pg/g). Total Cr contents in the sampling sites was the order of
Gurgaon<Narnaul<Sonepat<~ Jind<~ Chandigarh< Madrgadh< Rewari<~ Rohtak< Hisar <Bhiwani. Ni
contents of selected soil samples (46.47-18/8) are observed to possess a Ni level higher tharmritical limits
proposed by Rowel (25403/g) while lie within the safe range of ECC (304&g) whereas fell quite low compared
to permissible limits of Indian Standards (75-16f3g). Total Ni contents in the sampling sites washie order of
Chandigarh< Hisar< Jind< Gurgaon< Bhiwani< Mahegdei< Narnaul< Sonepat< Rohtak< Rewari.

Heavy metals in wheat grains
Concentration level for different metals in wheedigs from the selected locations and descripthadyasis of each
metal is tabulated in the table-3 and discussed $eparately.

Ni contents in the wheat grains of selected locatianged between 1.92 to 3.563/g. Grains from Chandigarh
were observed to have lowest Ni contents (1.92+(gl@) which seems to be in accordance of Ni coneéotr in
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the soil of Chandigarh (Table 2). Highest Ni com$e(3.57£0.33ug/g) were measured in the wheat grains of
Rewari. This is again in accordance of Ni profifesoil of Rewari indicating the highest Ni conteimsts soil. In a
similar study, made by Roychowdhury et al. [32Mfest Bengal of India, a Ni level of 0.76(<0.00082). mg/Kg
and 1.24 (0.48-2.22) mg/Kg is reported in wheatwahéat flour respectively.

Zn contents, as analyzed in the wheat grains frelected locations of Haryana, ranged between @.8546u9/9.

Grains from Gurgaon were found to possess lowestafitents (0.85 +0.51) and the highest Zn level§20.65
ug/g) was for the grains of Mahendergarh. Duringréiture survey, Zinc levels in wheat grains are edported by
(Salama and Radwan, 2005) [33] in Egypt as bein@2Ling/Kg and by Conti et al., 2000 in Italy beid2-33

mg/Kg. A Zn level of 24.3 (24.2-24.4)mg/Kg and 22117.1-27.2) mg/Kg is also reported in the wheat ameat
flour of West Bengal of India by Roychowdhury e{22].

Copper contents in the wheat grains ranged withenitnits of 1.23 to 3.7g/g. The highest Cu level was observed
for the Narnaul grains (3.71+0.7%ig/g) and lowest being for Hisar grains (1.23 +0i88g). The highest Cu
contents, as observed, were in the wheat graims Marnaul. This enrichment of Cu metal in the gsadf Narnaul
seems to be in accordance of the soil profile afal which clearly demonstrates a high level ofd@uacentration

in its soil due to presence of Copper mine in Kihghich lie nearby to Narnaul. Data is also avdgdior Cu levels

in wheat grains from other countries. In Egypt al@uwel of 1.776 mg/Kg is reported in wheat grai@8][while
Italy reported a Cu level of 3.2- 3.4 mg/Kg intbeat grains [34]. However a Cu Level of 3.78 (344Y) mg/Kg
and 4.79 (3.26-6.5)mg/Kg is reported in the wheat @heat flour of west Bengal (India) respectively

Wheat grains were measured to have Cr contentsr@assing a range of 4.69 to 6,4d/g. lowest concentration of
4.69+0.69u0/g being observed for Gurgaon while wheat fromvigini were measured to have highest Cr contents
of 6.16 +0.29ug/g where soil Cr contents are also observed toidieest. In this study, maximum Cr concentration
was assessed in the wheat grains from Bhiwani wilighin reflect a simple correlation with the soit C
concentration, being maximum for the soil of BhiwaWhereas the minimum soil Cr concentration Iefeelthe
Gurgaon is reflected in the wheat grains of Gurgaon

Discussion with Statistical Analysis

Soil analysis

Soil Zn concentration is measured to vary withia tAnge of 41.1+9.08g/g to 17.4+3.7419/g. Comparatively high
zinc level was observed for Mahendergarh soil (#9.A9 ng/g) while a minimum level of zinc was observed for
soils of Bhiwani (17.4+3.74g/g) and Jind (17.7+5.78g/g). Cu contents in soil of selected sites of ldaeywere
measured to vary within the range of 19.@8g to 60.07.9/g lowest being in the soil of Mahendergarh (129234
ug/g) while a quite high level of copper is measufedthe soil of Narnaul (60.07+13.8§/g) and in Rewari
(44.2+8.62:9/g).Total Cr and Ni contents in the soils of stécsites encompassed a range between 7@/@j7to
109.33 nug/g and 46.47ug/g to 73.80ug/g respectively. Minimum Ni level was observed fohandigarh soil
(46.47+8.23ug/g) and maximum for Rewari soil (73.80+4.86/g). Minimum Cr contents were observed for the
soil of Gurgaon (78.07+10.9ig/g) whereas the soil of Bhiwani location represemtaximum Cr level
(109.33+9.7Qug/Q).

Statistical Analysis of Health risk of Wheat grainConsumption

Bio-concentration of metals in wheat grains

Concentration levels for different metal in wheeatigs are tabulated in Table 3 and summarized bieT4 along
with their BCF values.

BCF=Cp/Cs

[Where,Cp= Concentration of Heavy Metals in Crdps= Concentration of Heavy Metals in Soil]

BCF [Bio Concentration factor (median) (mg/kg dry.)lvis a common parameter used in the study op cro
contamination and is calculated as Hung et al..[85high value of BCF for Cu (0.06) and Zn (0.0%8licate a
higher mobility of these two metals from soil tapls. BCF of Ni and Cr metals are 0.049 and 0.0#stead of

having a very high soil concentration levels ofstaéwo metals, a lower value of BCF for these twetals indicate
a quite low tendency of mobility these metals frewil to crop.
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Daily Intake of wheat grains
Wheat is a staple food in Haryana state. On anageethe consumption of wheat grains by an urbaabitdnt is
0.236 Kg/day and by a rural inhabitant it is 0.3Qday (Table-5) [36].

Risk of individual heavy metal

Potential non-carcinogenic risk for individual hgawetal is expressed as Hazard Quotient (HQ) [@8]s used by
Huang et al. [35] for calculation of heavy metats wheat grain and assessment of potential headth for
inhabitants in Kunshan, China. HQ is calculatecgtyation:

HQ= CDI/RfDo

CDI=CEXIRXEF XED
BW X AT

Where

[RfDo= Oral Reference Dose (mg/Kg/day); RfDo forTi5; Cu=4 X 1G; Ni=2 x 10°, Zn=0.3 mg/Kg/day ] [37]
[CDI= Chronic Daily Intake (mg/kg.day) is exposungoressed as mass of a substance contacted pbodgit
weight averaged over a long period of time.]
CF=Median conc. of heavy metal in wheat grains
EF=Exposure frequency (365 days/year)
BW=Average Body weight (61.1 Kg for adult)[38]
(ED X 365 days/yr)

Itigestion rate of wheat (kg/person/day)
ED=ExmoBwration (70 yrs for adults) [39]
AARxerage Exposure Time for non-carcinogenic effect

Calculated HQ value for different studied metapissented graphically in Fig. 2 and tabulated ibl@®. Results
of HQ calculation for individual metal indicateathHQ value of individual HM are all below 1 whiaheans that
the daily intake of individual metal through thensamption of wheat grain would be unlikely to caaskverse
health effects for Haryana inhabitants.

Cumulative risk for all heavy metals

To assess the overall potential for non-carcinageffiects posed by more than one heavy metal, arfddndex
approach has been used [40]. It is the sum of [daRatient of individual heavy metal.

Hl= YHQ
When HI exceeds unity, there may be concern foemt@l health effects.

Under this study, calculated value for HI came toube 0.808 for urban inhabitants and 1.036 foalrimhabitants
of Haryana state.

Table 1: Physiochemical Parameters of Soil Analysis
Location pH | Conc. of Nd ions (mg/Kg) | Conc. of K ions (mg/Kg) | Conductance (umho)

Rewari 8.73 32.07 21.84 0.212
Gurgaon 8.20 32.4 2.65 0.114
Bhiwani 8.21 27.77 3.08 0.119
Sonipat 8.01 35.52 1.86 0.120
Chandigarh 7.78 27.77 2.34 0.118
Jinc 7.72 29.3¢ 4.4¢ 0.182
Narnaul 7.81 32.80 5.92 0.184
Hisar 7.89 32.30 1.20 0.116
Rohtak 7.77 315.39 4.37 0.394
Mahendergarh  7.73 32.90 3.62 0.182
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Table 2: Heavy metal concentration levelsug/g) in soils of selected sites in Haryana
SOIL
LOCATION Cu Zn Ni Cr
MEAN SD MEAN SD MEAN SD MEAN SD
Rewari 44.20 8.62 31.67 7.23 73.80 4.84 94.27 32.84
Gurgaon 50.13 6.53 18.40 3.60 51.00 7.74 78.07 610.9
Bhiwani 22.07 7.13 17.40 3.74 56.60 4.91 109.38 09.7
Sonepat 37.20 5.06 31.47 4.50 64.93 8.19 92.0D 7.81
Chandigarh 22.20 4.54 19.87 4.07 46.47 8.28 92.60 0.551
Jinc 24.2( 5.3¢ 17.7¢ 5.7¢ 49.1¢ 5.9¢ 92.4i 8.1¢
Narnaul 60.07 13.82 35.33 9.18 61.27 5.7¢ 88.8 7 8.9
Hisar 22.00 5.79 31.67 190.11 48.13 5.78 102.8) 8.42
Rohtak 34.33 9.15 31.13 10.05 68.33 12.86 94.87 3015,
Mahendergarh 19.93 5.24 41.13 9.09 57.00 8.64 93.07 9.89
Permissible Limits a 20 80 25 n/a
b 50-140 150-300 30-75 100.00
c 135-270 300-600 75-150 n/a
d 10
e 50
a=Limits evaluated by Rowell (1994); b=By European Community Commission (ECC) (1986); c=Permissible limits of Indian Standards
(Awasthi,2000; Sharma et al.,2006; Gupta et al., 2008); d=WHO (1998); e=Pilc et al. (1994)
Table 3: Heavy metal concentration jig/g) in wheat grains of selected sites.
WHEAT
LOCATION Cu Zn Ni Cr
MEAN | SD | MEAN | SD | MEAN | SD | MEAN | SD
Rewari 2.32 0.44 1.73 0.44 3.57| 0.83 5.18 0185
Gurgaon 2.24 0.35 0.85 0.51 2.57 043 4.69 Q.69
Bhiwani 1.53 0.62 1.54 0.52 2.89 0.16 6.15 0/29
Sonepe 231 0.3C 1.81 0.3¢ 3.14 0.34 5.17 0.8
Chandigarh 2.03 0.7 1.11 0.31 1.92 0{47 5.32 71
Jind 1.36 0.35 1.55 0.7H 2.14 0.11 5.6[L 0]51
Narnaul 3.71 0.71 1.99 0.6 3.03 0.24 5.31 0.57
Hisar 1.23 0.38 2.13 0.24 2.62 0.55 5.79 0}57
Rohtak 2.36 0.51 1.89 0.4D 3.2¢ 0.60 2.36 0.51
Mahendergar 1.82 0.5¢ 2.4¢ 0.6¢ 4.1C 1.6¢ 5.3¢ 0.5¢
Table 4: metal concentration fug/g) in food grains of selected sites in Haryana.
Cu Zn Ni Cr
Range Median ((?p(/:gs) Range Median ((?p(/:gs) Range Median (g;%s) Range Median ((?p(/:gs)
WHEAT | 1.23-3.71 2.135 0.06 0.85-2.46 1.77 0.059 28BB7 2.96 0.049 4.69-6.15 5.31§ 0.057]
Cp/Cs =BCF Bio Concentration factor (medi@my/kg dry wt.)

Table 5: Average quantity of consumption of wheaper person per day for Rural and Urban areas in Hayana [36].

Consumption Rate (Kg) of Wheat per Person per De
URBAN RURAL
WHEAT 0.236 0.303
Table 6: HQ of individual heavy metals in wheat grins for different population in Haryana.
WHEAT
HEAVY METALS URBAN RURAL
Cu 2.04x 16 2.62 x10
Zn 2.3x10 2.9x10
Ni 5.67 x 10° 7.27x10
Cr 1.4 x10 1.7 x 10
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Mkt gaih

Fig. 1: Selected locations of South Haryana from wdre sampling was done

HQ of individual heavy metals in Wheat grains for
different population in Haryana
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Fig. 2: HQ of individual heavy metals in Wheat grans for different population in Haryana
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CONCLUSION

Concentration levels of heavy metals in wheat g@rainlie in the sequence of
Cr(5.315)>Ni(2.96)>Cu(2.135)>Zn(1.77) but BCF semeis Cr(0.047)<Ni(0.049)<Zn(0.059)<Cu(0.06) ireding
that Cr and Ni metals have less mobility from soitrop.

The possible health risk from individual heavy nh&tas not notable but the aggregate risks of faavy metals
for urban inhabitants are less (HI<1) while foraluinhabitants it is more (HI>1), indicating a berdine health
hazard risk via consumption of these wheat grainsural inhabitants.
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