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Determination and Pollution Evaluation of Lead and Cadmium in Water Chestnut Soil

TANG Zhao-ling, BAO Mi,ZUO Zhu-min et al  (Hezhou Institutes for Food and Drug Control,Hezhou, Guangxi 542800)

Abstract [ Objective ] Microwave digestion-graphite furnace atomic absorption spectrometry method was used to determine the concentrations of
Pb and Cd in water chestnut soil.The detection limitation,accuracy and precision of the method were validated ,the content of Pb and Cd was ana-
lyzed.[ Method ] The pollution degree and ecological risk of Pb and Cd of the studied water chestnut soil were analyzed by means of single pollu-
tion index and potential ecological risk index.[ Result] The range of Pb concentration soils was between 10.1 mg/kg and 25.8 mg/kg, the average
concentration was 21.9 mg/kg,the range of Cd concentration in soils was between 0.154 mg/kg and 0.280 mg/kg,the average concentration was
0.198 mg/kg.Based on the environmental quality standard of soils for edible agricultural products,Pb and Cd concentration in soil was at clean
level.Moreover, the results of potential ecological risk index showed that the potential ecological risk degree of Pb and Cd was characterized by or-
der of Cd>Pb,the potential ecological risk of Ph and Cd was at slightly level.[ Conclusion| On the whole,the pollution risk degree of Pb and Cd

in water chestnut area soil is low.

Key words Water chestnut soil ; Graphite furnace atomic absorption spectrometry ; Lead ; Cadmium ; Pollution evaluation
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mi TR B R B AL R AR ME TAEIT 2, bR FE)S, e
—f NSRS JEE iy AL T TR T s PREFAS ]

E ijjk Hjﬁt}ﬁé E'j%ﬂﬂ%ﬁg % E A T L i i Holding

. o N . Steps emperature Power Tc?rr'lpera'lure lime
L3 QBT AERME GO E UK 5 2833, « W rsngime
228.8 nm; KTHLFEM N 5.3 mA ; BREEGEE X 0. 70m ; Il & 1 130 1 200 “113] 3
Jr RO R O 20 wL;20 o/ L BEFR AW 2 160 1200 3
(HEVRBGIER)) HERERER N 5 L, DU (A0 99.999%) 1 2 L L2 : D

x2 AEPRNBFIENTRER
Table 2 Temperature elevation program of graphite furnace for determination of Pb and Cd
HY Lead #% Cadmium
o L JFH R -~ T ] {5251
Steps Temperature emperature ordmg iz y Temperature Holding time
C r1sing time time Tcmpcrature//oL rsing time//s s
s s e

T 1 Dry 1 110 1 30 110 1 30
T2 Dry 2 130 15 45 130 15 45
WAt Ashing 850 10 20 500 10 20
J5EF1k Atomization 2 100 0 5 1 500 0
k. Purification 2500 1 3 2 500 1 3
2 BREHW SE L TIARIET 2R 76 1.3 (s AR S5 AF T X 40 /L Hibr
2.1 FREHZ BEEKHRRAERE HEVORT 1 g/ L SR UETWOHA T 11 WSE | TSR AR X B 1 D

2.1 FRUERRLR AEHE KR, K8 80 we/L AE 2 pe/L ZE(RSD) , Bt Es FIARGELEI E 11 %, HE AV RER Y
FRUERRBEE A hibAede L IS B S BT AR Kb R, WIS ARG R 80 2o v v e G 288 B A i B
FH) 137 A8 T AR S s FAR bR v 1A TR 2 50 AT W3,
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Table 3 Regression equation,correlation coefficient,linearity range,precision and detection limits

piE (] 75 A AR R LR Aoz H R

. . - RSD L
Heavy The regression The correlation Linear range o Detection limit
metal equation coefficient pne/L ¢ re/L
Pb A=0.002 24C+0.001 11 0.999 0 0.0~80.0 42 1.339
Cd A=0.046 19C+0.010 10 0.999 1 0.0~2.0 3.7 0.023

2.1.2 ERRRE . ERALIERES R BIIM A —E R AR BV SR T, AR 4 v AV IR A 2R L h
ERRBRIETR I, AT IR ORGSR T ik I MERR S, &0 &E43 %14 Pb 10.100 ~25.800 mg/kg,Cd 0.154~0.280 mg/kg,
TE IZITEET I MR R 91.7 % ~109.0 %, 5@ MRy B(E5054 Ph 21.900 mg/kg Cd 0.198 mg/kg. Y HI%E & t
95.3% ~107.8% , 45 5L 2, O P W v B 0T DA R K8 P IEIIN T E R AR T i R AR AE AT P I

2R, ST S, (H RO RS ) P X 3 S, RS
22 TEBMEEE UEZLHIETEAE R T RECE  HE A SR TR E LI R AR
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Table 4 Contents of Pb and Cd in water chestnut soil

ey ) X 1 e T —
pem  OME KB msic ez oawsm ) JHREE R PR k= bt
H jz The mini-  The maximum The average The standard  Coefficient Soil 1 ﬁl/:\ 1 Natwnal soil environmental
mZ::ly mum value value value deviation SD of variation \;E:;:JP )idr:l (%lelrlng;l quality secondary standard //' mg/ kg
mg/kg mg/kg mg/kg mg/kg v/ % mg/ke pH<6.5 6.5<pH<7.5
Pb 10.100 25.800 21.900 3.020 13.8 24.000 250.000 300.000

Cd 0.154 0.280 0.198 0.030 15.2 0.267 0.300 0.300
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S ,P; H @é@%%[ﬁl??’ééﬂz,q N ;';{E'J/&E,S pIERE EI8" ) Table 5 Limited value of Pb and Cd concentration in agricultural
E\%§1ﬁ</ﬁgﬁﬁﬁ( #*= 5). P, RN %t [X%@;Qéﬁfii’ products producing area
WP <1 B FoRIZMIX R ZTGY Y 1<P, <2 B, E F4m
o s o . N Hear ! pH<6.5 6.5<pH<75 pH>7.5
TR AR 2 2<P, <3 W, FR %MK 43 Heawy meta
AR Y P >3 MR O R s, i =0 =000 =500
. s Cd <0.30 <0.30 <0.60
FERAEN 28 A~ LIRS pH #/NT 6.5,
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Table 6 Evaluation of Pb and Cd pollution in water chestnut soil
SN BRI5 F¥E Hiffil Proportion // %
HEJE JLAa kL PR e gL
Heavy Minimum Maximum Average
metal pollution pollution pollution Pisl1 l<P;<2 2<P; <3 P;>3
index index index

Pb 0.13 0.32 0.27 100.0 0
Cd 0.51 0.93 0.66 100.0 0 0 0
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Table 7 Limited value and pollution coefficient of Pb and Cd concen-

tration in Guangxi soil

P J P X A 5t HERIEERL

HE)E : o

Heavy metal Soil background value Heavy metal toxicity
¥ in Cuangxi//mg/kg coefficient

Pb 24.000 5

Cd 0.267 30
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320k M, TR ARAE S Y RS A S E
FEEI/INT 40 b TR IR AELE S KRR, 4IRS A
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Table 8 Ecological risk index of Pb and Cd in water chestnut soil
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J 'g = 7 '3:': =2
4R g?"@% ﬁgizig?gi The proportion of different hazard degree samples // %
Heavy metal Hazard index Hazard index A1 e i R e
range dverage Slight Medium Strong Very strong Extremely strong
Pb 2.10~5.40 4.55 100 0 0 0
Cd 17.31~31.50 22.20 100 0 0 0
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Table 2 Comprehensive evaluation results of the tested varieties

=) =] PE4) Score

S, ik T T il BAWR
Smell Appearance structure Palatability Taste Comprehensive score

1 B (W HR) 0 0 0 0 0
2 kg 18 5 0.909 1.67 1.36 1.18 1.076
3 HiEHRE 31 1.384 0.583 0.417 0.923 0.928
4 Bk 69 0.75 0.75 1.417 0.75 1.23
5 B 569 0.2 0.11 0.3 -0.25 -0.153
6 518-56 % 0.36 0.33 0.36 0.417 0.23
7 iR 567 0.428 0 0.285 0.714 0.75
8 BikG 25 -0.28 1 0.714 0.857 1
9 Bk 89 1 1.285 1.285 1.285 1.125
10 J1413/#h7F 47-1 0.25 -1.125 -0.25 -0.5 -0.875
3 i FH,2013,21(1) :56-61.

TROKAETIR i BV A ROK it ot e 2 PR, 6 A
TETT AT E VO IE ISR IE SR . BEAh 22!
SET i35 Z [ AW AN TR] B LAGE — | SN I
A Z IR R TSR IR 22 g iR 77
TE—LER R ZIFFE BT E 45 R AR REAUR — 2L AR Bk
Fb EBAT R e, B = BUSEFIRb =, Rk, 505
PHHEAT R VR S PPAIT SN | I 45 A AR B9 BRAL 0 BTk 5, H1EBR
UNIESUSES P2 GRS Vs VNG e SRR LN R IO EPS
SH, NP 25 B SRR 20 BT K BE B 3 S B ROK 19 R
i Jit
27 Sk
(1] T, T, ok SRR ARG PN SR L ] e

[2] i R AT B, S rh B ATEKRSSRE - AR ABLIRAD
JRE[J].A6T57KAE,2011,41(4) : 1-6.

[3] FAMK, ok B, VAR, S5 T o5 B R RE o i R (R Bk [R50 5%
[J] IR0, 2008 ,24(2) :199-203.

[4] BB FAEN, e, FHREEWRERE S 1] RER LR
2 2003,9(1) :12-14.

[5] SKVZR, Mg, UK, S5 K B TN 5122005 s SR FL T 17T
Haall R, 2011,39(5) :350-352.

[6] X, Fl7, 20k, . B —mTE R BRI R RS ] 7
BRRE,2014,55(5) :17-19.

[7] Fi&, ™, T4, G EN MO E B TR T[T ] HER
Rl ,2016,55(23) :6238-6243.

[8] Bxrif, Ui, Tauk hESMEERREL LTI [ 1] bRERfE,
2013(4) :76-79.

[9] TRELL, 4N, KR, S AR OIE SR BTN RS & ST R
FEEIAARFEL ) ] 750 2447,2009,25(5) :958-965.

[10] SRIGIR, Tl TRV 2R, SRR R OUE (H 5 Bk i A E

ARSEMEHT T ] TLT a4, 2007,23(3) 1 161-165.

(EE% 104 W)

Rk A S F R R R TH . BTG ST sRAL T

— AR KT HB TS RIS A - B

S K

[ 1] sk, TR, BUEAR, S5 BPE S S 1 5 e & K M
[ 1] 5~4412,2004,21(2) :103-105.

[2] B 0%, B il Db E SRS ENIR SN 1] 3Rk
RH ,2016(19) 1 181-182.

[3] FRI, FEE, A 6, A Sl SO o R IR AT
ZRAGFRRFIERORTFE L) ] Pap A 49R,2016,29(1) : 133-137.

(4] EAF5HR, JEEDRIHR PEIE H LA SRR AR 5T [ ] 3N T
HESEZRE 2016,6(3) :246-248.

(5] FEHEAT, TR, 2 , S5 IR - SR A - IR T O E
FHEPREEL) ] JEIsER R, 2012,29(6) 133843387,

[6] CHEN W N,JIANG S J,CHEN Y L,et al.Determination of Pb in lipsticks
by flow injection chemical vapor generation isotope dilution inductively
coupled plasma mass spectrometry [ J ]. Microchemical journal 2015, 119
128-132.

[7] SHAHBAZI Y, AHMADI F, FAKHARI F. Voltammetric determination of
Pb,Cd,Zn,Cu and Se in milk and dairy products collected from Tran: An

emphasis on permissible limits and risk assessment of exposure to heavy
metals[ J].Food chemistry,2016,192.1060-1067.
[8] MISHRA A K,MISHRA A,CHATTOPADHYAY P.Quantitative estimation
of lead (Pb) and cadmium (Cd) content in commonly used cosmeceuti-
cals using atomic absorption spectroscopy[ J].Current pharmaceutical anal-
ysis, 2016,12(3) :214-219.
[9] WANG B,YU J X,HUANG B, et al.Fast monitoring soil environmental
qualities of heavy metal by portable X-Ray fluorescence spectrometer[ J ].
Spectroscopy and spectral analysis, 2015,35(6) ;1735-1740.
[10] HEENERIPE, EFR AR IEE R, - JEAG AR GB 15618—
1995[ S ] At A Ebreteet, 1995.

(1] VRGBS . - 5 S B 7 e Ve H IR e
[MI.EFT: ] VURkRoR AR, 1992.

[ 12] ESEARE R, B A ™ it R o s PP b HI/ T 332—
2006[ S]. k5T HERRSERIEE i, 2006.

[13] HAKANSON L.An econological risk index for aquatic pollution control :a
sedimentological approach[ J].Water research,1980,14(8) :975-1001.

(14] BHE S0 VPRET, 56 VUREREREIX I E S )m &8 M5 LT
I FEA AR 2014,45(12) :2183-2187.

(15] Hezess, B H Tk 98, 5 s e R 1 R E S w5 BB e AN
FELPANT I ) BRI 5T1,2016,35(1) : 75-81.



