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Determination of Cadmium, Copper, Lead and Zinc in Grains by Ultrasound-Assisted Extraction Followed by

Atomic Absorption Spectrometry

GU Jia-li, ZHAO Gang, MA Zhan-ling
(College of Chemistry, Chemical Engineering and Food Safety, Bohai University, Jinzhou 121013, China)

Abstract: Determining of cadmium, copper, lead and zinc in grain using ultrasound-assisted extraction- atomic absorption
spectrometry was optimized. The results indicated that 0.1 g of grain samples were treated with 5 mL of HNO;-H,0O, (2:1, V/V)
followed by 10-min presonication and then transferred to ultrasound water bath (60 “C) for 10 min. Cd, Cu, Pb, and Zn
can be quantitatively recovered and the spiked recoveries ranged within 96.0%—107.5%. The results of #-test indicated that
difference in the results from ultrasound-assisted extraction and conventional wet acid digestion was not significant. The
relative standard deviations (RSD) were 4.9%-7.0%, the limits of detection were 0.007-0.019 mg/L.
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Table2 The working conditions of the GFAAS
G Bk B AT TH K T ik

Toamoom WA EEC WIS EEC BIls REC MIls REC RS

Cd 2288 07 80 120 100 350 510 2300 23 2400 33
Pb 2833 07 100 120 1010 450 510 2500 373 6300 33

Table1l The working conditions of the FAAS
JBE  WKmm  ATER/MA  B4Emm AHRE/(Lmin) 5 (L/min)
il 3248 10 0.4 0.6 8.0
B 2139 8 0.7 0.7 8.0
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Fig.1  Effect of presonication time on detection of cadmium, copper,

lead and zinc
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Fig.2  Effect of sonication time on detection of cadmium, copper, lead and zinc
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Fig.3  Effect of temperature on detection of cadmium, copper, lead and zinc
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Fig.4  Effect of solvent system on detection of cadmium, copper, lead and zinc
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Fig.5 Effect of sample amount on detection of cadmium, copper, lead

and zinc
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Fig.6  Effect of particle size on detection of cadmium, copper, lead and zinc
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Table4  Comparison of determination of cadmium, copper, lead and
zinc in certified reference rice sample by two methods
o R WL BTN e
T (mghkg)  JE(iAmgkg) RSD/%  iE(f/mg/kg)  RSD/% 4

Cd 0.087£0.005 0.086%0.006 54 0.08410.004 7.0 0.76
Cu  49£036 4.4110.61 6.1 4.621+0.52 5.1 091
Pb 0.08+£0.03  0.08+0.01 5.9 0.074£0.01 6.2 044
Zn 23+2 24.07£14 6.0 2172424 4.9 0.57

T By “SPIME £ bR (n=6).
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Table 5  Linear correlation coefficients, linear ranges and limits of detection

JLR i i £k HIRAH AN/ mg/L) Kt /(mg/L)
Cd  y=0.0692x—0.0129  0.9936 0~10 0.015
Cu  y=0.2065x—0.0114  0.9973 0~50 0.005
Pb  »=0.0429x+0.0071  0.9992 0~10 0.019
Zn  y=0.3057x+0.0131  0.9981 0~50 0.007
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Table 6  Average recoveries and RSD
AL R

JUR O ORRM bER WEGY B ARGV kR WER Eoek

(ugml) (ug/ml) (ugml) /%  (ng/ml) (ugfml) (ughml) %
Cd 0.11 0.2 0.314 102 0.12 0.2 0.331 105.5
Cu 247 2 4.56 104.5 227 2 42 96.5
Pb 0.207 0.2 041 101.5 0.209 0.2 0.424 107.5
Zn 18.9 20 37.8 94.5 18.3 20 36.7 92
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Table 7  Results for determination of heavy metal contents in grains by
the described method
mg/kg
S SN S Mk % L M HypE™

a BE O 017E004 002920005 00731001 00263007 00142003 o

BAE 00122005 00312007 00812009 00242004 00152005

a B 2312086 492£126  270£168  195H045 5544302 0
ik 230E104 S4E089 2641094 202£L17 5631243

o EF 02054001 00944005 00722004 01402018 0.031+002 0
W 02162008 00974006 00752009 0134020  0.033£0.16 ’

n BF 176252 2204847 2534610 302£1195  198%1030 5
W 1814704 2214963 2624435 3154941 20141542

T Bl P & AR 27 (n=6). a bR 5 b.ROK 0.2mg/kg.
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