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Determination of Heavy Metals in Wild Grapes by Microwave Digestion-ICP-AES

XIAO Zhen-lin, LIU Yu-jing, WANG Min

Abstract: An analytical method for the simultaneous determination of 14 heavy metal elements (Pb, Ni, Cu, Zn, Cd, As, Mo,
Se, Ca, Mg, Al, Mn, Fe and K) in wild grapes was proposed using microwave digestion followed by inductively coupled
plasma atomic emission spectroscopy (ICP-AES) measurement. Sample preparation was achieved by digestion with HNOs-
H:0: in a microwave system. The recoveries of the 14 elements from a sample from Benxi region, Liaoning province were
obtained between 95% and 102.8%, with a relative standard deviation (RSD) of less than 2% ranging from 0.28% to 1.88% as
reliable results. The method proposed in this study has the benefits of rapidity, simplicity, safety, time saving, and high
accuracy and precision and also is suitable for determining heavy metal elements in similar samples.
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Al. Mn. Fe fll K birER#AA(1000mg/L)  dE30H 4 AR B TR N 40385 7] 120.0kPa;
BT o2 E05 BN 68% ¥ HNO: A1 30% H.0: FALARIIE 0.8L/min; EAUE 12L/mins A EISHE
Rk G Al . LKA ZIREF T EAK. 0.7L/min; HiY/SAE 0.2L/min; ZEIE 1.0L/min. Fik
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VISTA-MPX ICP-AES £5 5 T & 4 e iE4  Varian VAR O HEAT I
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#1 RAFERATEER

Table 1 Wavelengths of spectral line for 14 heavy metals

JoE Pb Ni Cu Zn Cd As Mo Se Ca Mg Al Mn Fe K
P nm 358.352 232.104 324.653 213.256 228.302 386.163 208.130 206.014 306.853 283.213 396.149 278.486 346.162 415.361

#2 RETERTERNES R (n=5)

Table 2 Heavy metal contents in a sample from Benxi region (n=5)

JOE Pb Ni Cu Zn As Mo Se Cd Ca Mg Al Mn Fe K
JsEM /(nglg) 0006 0218 4.182 16249  0.012 1861 0273 — 1276528 432.58 58278  43.286  127.14  816.501

. — KR, TR

R3 RIS R R AR AR AR 2 (n=5)
Table 3 Precision of the mechod (n=5)

JLER Pb Ni Cu Zn As Mo Se Cd Ca Mg Al Mn Fe K
C/(ug/mL) 0.006 0.218 4.182 16.249 0.012 1861 0273 — 1276528 43258 58.278  43.286  127.14 816.501
RSD/% 1.64 1.27 0.84 0.62 1.09 0.38 1.04 1.88 0.28 0.96 0.72 0.81 0.68 0.57

4 RBESIAR ECR B3 E (n=5)

Table 4 Recoveries of 14 heavy metals from spiked sample (n=5)

JLER Pb Ni Cu Zn As Mo Se Cd Ca Mg Al Mn Fe K
e H /(ug/mL) 0.001 0.019 0.042 0.162 0.001 0.021 0.008 — 12.863 0428 0.616 0457 1.283  8.240
JokR & /(ug/mL) 0.001 0.020 0.050 0.200 0.001 0.020 0.010 0.001 10.000 0.500 1.000 0500 2.000 10.00

I E B /(e g/mL) 0.0019 0.038 0.091 0360 0.0019 0.039 0.0181 0.001 23510 0932 1620 0961 3.290 18.160
IR 1% 95.00 97.44 9891 99.44 95,00 97.50 100.56 100 102.80 100.43 100.24 100.41 100.21  99.56
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