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ABSTRACT

In order to analyze the characteristic of the heavy metal content in wheat grain in Xiaoxian County, 23 samples
were collected and done statistics by SPSS software. The results show that the average heavy metal content of
lead(Pb),cadmium(Cd), chromium(Cr), zinc(Zn), copper(Cu) in the wheat grain is respectively 0.08565mg/kg,
0.002228 mg/kg, 0.8413 mg/kg, 29.9798 mg/kg, 5.5786 mg/kg. The quality of wheat grain is in good health. The
coefficient variation of lead (Pb) is 84.36% which shows the content is not stable and the other elements have a little
regional difference. Correlation analysis shows that the correlation coefficient of Zn and Pb is 0.617 at the 0.01
significance level. It shows that Zn and Pb have the same or similar pollution sources. System cluster analysis show
that Yanji town and Shenggquan town belong to the same category where the mining production behavior is
distinguished from other region of sampling point.A
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INTRODUCTION

Wheat which is Gramineae has the first crop plantirea in the world. The yield and quality of wheas an
important significance for food security. Heavy aistin soil and irrigation water can be absorbdd the wheat
grain, due to the characteristics of heavy metatgant which is cumulative and toxicity; it caneaff the yield and
quality of wheat grain [1]. At the same time, heawgtals can enter into the body by wheat food ¢haibring
about serious harm to human health [2, 3]. Thipalscusses the characteristics of heavy metdenbof wheat
grain in Xiaoxian County, the conclusions can pdeviechnical support for food security.

EXPERIMENTAL SECTION

Xiaoxian county is located at between 33°56'~34f@8th latitude and 116°31'~117°12' east longitwdéh a total
area of 1885 km2.And it is located in the northedghe Huaibei plain and has an area of 973.4kin2ukivated
land. The main food crops are wheat in Xiaoxian i@puhat is the national important planting basdigh quality
wheat. Xiaoxian County has been designated as @aspegh-quality strong gluten wheat area by thmistry of
agriculture. The total area of wheat is about 7882, the average single yield can reach 604500Kgy/kire total
yield is up to 475540000 kg. The production bashigi-quality wheat which is 200km2 has been idittias the
national standardization of green food productiesebby the Ministry of agriculture. Xiaoxian Coumya typical
temperate continental climate and has distinctegsenal characteristics. The average annual tetopeiia 14.4C

and the average annual rainfall is 811.2 mm.

There are 23 towns under the Xiaoxian County. bhe@awn, typical wheat grain about 500qg is seleeted sample,

there is a total of 23 samples which is denotedZ XZ2, XZ23. Wheat grains are peeled and cleattezh dried
and full digestion using HCI-HNO3-HF-HCIO4. The kganetals content of Pb, Cd, Cr, Zn, Cu in wheairng is
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detected by ICP-AES [4]. In order to ensure theusaxy of results, all the samples is detected 2githat the
detection value is averaged for the results .Afhdeas processed with SPSS software.

RESULTSAND DISCUSSION

There is statistics on heavy metal content in whgesinhe using SPSS software; the results candreiselablel.

Tablel the heavy metal content in wheat grain

Sample Pb Cd Cr Zn Cu
XZ1 0.07030.001830.761 28.3285.530
XZ2 0.0107 0.002000.779 30.814 5.825
XZ3 0.00480.001070.909 24.128 4.448
XZ4 0.03860.001860.926 23.186 7.338
XZ5 0.18330.003190.825 26.857 5.266
XZ6 0.22470.001030.845 46.1356.337
Xz7 0.10470.002090.979 38.4236.171
XZ8 0.04150.001090.512 35.094 5.311
XZ9 0.08420.001920.780 25.708 4.369
XZ10 0.07810.004210.955 28.439 4.580
X711 0.08200.006700.976 30.3526.528
XZ12 0.1997 0.002870.857 32.9245.704
XZ13 0.00100.001090.833 21.714 4.439
XZ14 0.06330.002180.740 29.6195.151
XZ15 0.01000.001980.816 29.3356.190
XZ16 0.00490.001090.825 21.5734.796
XzZ17 0.03710.001830.905 24.1517.108
XZ18 0.18330.002870.793 25.069 4.583
XZ19 0.23450.001061.004 44.6006.717
XZ20 0.09180.001960.969 36.1566.173
XZ21 0.04300.000910.591 30.6755.994
XZ22 0.09830.002200.906 29.5225.133
X723 0.0804 0.004240.866 26.734 4.619
mean 0.0856!0.002220.841:29.979%6.5786
minimum 0.00100.000910.512 21.5734.369
maximum 0.23450.006701.004 46.1357.338

standard deviation 0.0722(0.00135/0.11916.5441 0.8957
coefficient variation(%84.36 60.67 14.1621.82 16.06
Concentrations of the all elements are in mg/kg.

The average heavy metals content of Pb, Cd, Cr,dn,in wheat grain is 0.08565mg/kg, 0.002228mg/kg,
0.8413mg/kg, 29.9798mg/kg, and 5.5786mg/kg respdgtiThe range heavy metals content of Pb, CdZ&r,Cu

is 0.0010~0.2345 mg/kg, 0.00091~0.00670 mg/kg, -31004 mg/kg, 21.573~46.135 mg/kg, 4.369~7.33&aqg/
respectively. On the basis of the national foodltheatandards in China(Pb is 0.50,Cd is 0.10,Cr.8,Zn
is50.00,Cu is10.00), all the data of heavy metis ithe standards limits that only one kind ofyyemetals(Cr) in
just one sample beyond the standard limits. Sajtiadity of wheat grain in Xiaoxian County is goaglaawhole and

is not influenced by heavy metals.

The maximum content of Pb is in XZ19 (Shengquannjgwninimum is in XZ13 (Zhangzhuangzhai town). The
maximum content of Cd is in XZ11 (Baitu town), mimim is in XZ21 (Shilin town). The maximum conteftGr

is in XZ19 (Shengquan town), minimum is in XZ8 (Wahai town). The maximum content of Zn is in XZ&(yji
town), minimum is in XZ16 (Qinlong town). The maxiam content of Cu is in XZ4 (Liutao town), minimumin
XZ9 (Zulou town). The maximum content of Pb andi€both in the XZ19 (Shengquan town), it shows that
XZ19 (Shengquan town) region influenced by heavyaiseis serious that may be related to the regiomaing
activities. The content of Pb has remarkable regjidlifferent characteristics. The coefficient véida is 84.36%,
there is strong external interference of the candé®b .The coefficient variation of Cd is 60.678at it has a slight
outside disturbance. The coefficient variation of Zn,Cu is respectively 14.16%, 21.82%, 16.06%hiows the
regional difference is not obvious.

Correlation analysis that refers to the analysisaaf or more related elements can be used to mediserelements
among closely related [5]. Using Pearson corratatioefficient, correlation analysis was carried ontthe heavy
metal elements in wheat grain. In 99% confidenderiml, significant correlation between Zn and BWi002, it
indicates that Zn and Pb can be carried out cdivelanalysis. The correlation coefficient of ZrdaPb is 0.617, it
shows that Zn and Pb may have the same or simolartion sources and may have the same migratidim gaused
by production activities. In 95% confidence intdnsgnificant correlation between Zn and Cu is4B0it indicates
that Zn and Cu can be carried out correlation aiglyhe correlation coefficients of Zn and Cu i$2®, related

400



Yong Zhang et al J. Chem. Pharm. Res., 2014, 6(10):399-402

degree is not strong. The remaining elements atesigmificantly correlated; these elements may cdnoen
different sources or different geochemical behavior

According to the same or similar characteristicstlod sample as a class, cluster analysis can ba fase
classification on a number of sample point’s areelassifying and grading. There are a total ofsagpling points
in the whole research region. Selecting the sqiadidean distance for sample classification bahis,clustering
results of the heavy metals of Pb, Cd, Cr, Zn,@andn wheat grain is shown in Fig.1.
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Fig.1 Cluster analysis of heavy metal samples

At a distance of 1.5 level, the study area canibieled into 6 categories, the first category camtakzZ14, XZ22,
XZ15, XZ1, XZ10, XZ2, XZ21, XZ11, sampling numbeccaunts for the largest proportion that it is 3446{8his
indicates that regional differences of the heavyaieontent in wheat grain in Xiaoxian county isadinas a whole.
The sample XZ7 (Dulou town) is a single point iolass; this is because the heavy metal contentiiauDown soil
is significantly higher than the other area samphdsa distance of 5 level, the study area can ib@leld into 3
categories, the sample XZ6 (Yaniji town) and XZ18€i$gquan town) is just 2 samples which belong ¢oséme
category. At a distance of 10 level, the study a@a be divided into 2 categories on the whole,straple point
XZ6 (Yanji town) and XZ19 (Shengquan town) is jassamples which belong to the same category agamjs
because the Yaniji town and Shengquan town are Bapomining area in Xiaoxian county, the miningustty is
much higher than other regions.

CONCLUSION

This paper is the first time about the charactesstf heavy metal content in wheat grain in Xiaoxcounty. The
average heavy metals content of Pb, Cd, Cr, Zn,Gunds respectively 0.08565 mg/kg, 0.002228 mg(kg§413
mg/kg, 29.9798 mg/kg, and 5.5786 mg/kg. Wheat gnaality is good as a whole, the contents of haaeyals are
within the scope of the national food health staddaThere are significant correlations betweermdd Pb that they
may have the same or similar source or migratigdhvgay. Clustering analysis shows that XZ6 (Yanjvi and
XZ19 (Shengquan town) belong to the same categtwrevthe mining production behavior is distingudsfirm
other region of sampling point.

The conclusions of this paper can be planted teigeobasic data and technical guidance for wheati@mxian
County.
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