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Detection of lead, cadmium and chromium in instant tea by mixed matrix
modifier-graphite fur nace atomic absor ption spectrometry

YE Pei-Lin""?, HU Yin-Feng®, ZHU Hong-Bin', YAO She-Yue', YUE Peng-Xiang" %"

(1. Fujian Provincial Key Laboratory for Extracting & Processing Technology of Edible Plant (Damin Foodstuff
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ABSTRACT: Objective To establish a method for the determination of heavy metal lead, chromium and
cadmium in instant tea by graphite furnace atomic absorption spectrometry (GFAAS) with microwave digestion.
Methods Solid instant tea powder was slaked in high pressure sealed microwave digestion instrument, with
adding ammonium nitrate, nitric acid matrix modifier for eliminating the sample disturbance. Instrument
conditions were optimized for graphite furnace atomic spectrometry. Results The optimal matrix modifiers
for the determination of lead, chromium, cadmium in instant tea were ammonium nitrate and palladium nitrate
mixed matrix modifier, palladium nitrate as matrix modifier, ammonium nitrate and palladium nitrate mixed
matrix modifier, respectively. Under the optimum experimental conditions, the linear ranges of lead, chromium
and cadmium were 0~80 pg/L, 0~40 pg/L, and 0~2 pg/L and their detection limits were 0.3681 pg/L, 0.1268

pg/L, and 0.0076 pug/L. The correlation coefficients of lead, cadmium and chromium standard curve were
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0.9990, 0.9978 and 0.9992, respectively. The recoveries rate were between 98.64%~101.9% and the relative
standard deviation was less than 5%. Conclusion This method is simple, rapid and accurate, which can be
used as a fast and reliable method for the determination of the lead, cadmium and chromium in instant tea.
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Lead, cadmium and chromium linear regression

equation

Table2 Graphite furnace atomic absor ption spectrometer working conditions

(nm) (mA)
(nm) cY s cy cY s
283.3 0.5 10 100/40 1200/25 1400/4
357.9 0.5 10 100/40 1600/20 2600/5
228.8 0.5 8 100/30 700/25 1600/3
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Table3 The best ashing and atomization temper ature of 4 background elimination ways

(0) (C)
1200 1400
1100 1400
400 900
800 1200
1600 2600
800 2600
1400 2750
1200 2750
700 1600
700 1600
400 1700
500 1200
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Table4 Effect of different matrix modifier on absorbance

/

- 0.2892 0.0328 8.8171
0.3833 0.2527 1.5168

- - 0.3350 0.0411 8.1509
0.2004 0.0764 2.6230

0.6595 -0.0185 -35.6486

0.6475 0.0071 91.1972

0.6542 -0.0074 -88.4054

0.6560 -0.0167 -39.2814

- 0.4752 0.1497 3.1743

- 0.2261 0.1366 1.6552

- 0.2430 0.6780 0.3584
0.2492 0.1776 1.4032

20 uL
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Table5 Standard curves, thelinear range, the correlation coefficient and the detection limit of lead, chromium and
cadmium
(ng/L) () (ng/L)
Pb Y=0.00326X+0.0064 0~80 0.9990 0.3681
Cr Y=0.02366X+0.0209 0~40 0.9978 0.1268
cd Y=0.2369X+0.0079 0~2 0.9992 0.0076
NP RT7 FERMEREYE LR
35 FHEMBERE % | ML
Table7 Spiked recovery test results
, 2.3
6 (RSD) 6 (mgkg)  (ng)  (mgKg) (%)
» 6 ’ 3 RSD Pb 0.73 0.50 1.80 101.7
5% [4]
Cr 0.68 0.20 1.28 100.0
6 HENELER Cd 0.04 0.01 0.073 98.64
Table6 Theresultsof the sample b 078 0.50 1.94 101.8
0,
(mg/ke) RSD(%) Cr 0.63 0.20 118 101.7
Pb 0.73 4.1 cd 0.04 0.01 0.061 99.44
Cr 0.68 0.8 Pb 0.70 0.50 2.08 101.9
Cd 0.04 3.3 Cr 0.66 0.20 1.23 100.8
Pb 0.78 1.8 Cd 0.04 0.01 0.06 101.5
Cr 0.63 0.8
:i: N
cd 0.04 1.9 4 £ R
Pb 0.70 2.3 ,
Cr 0.66 1.1 B B
cd 0.04 1.9
36 FHIEWERE
Sk
) ) [1]1 GB 5009.12-2010 [S].
s GB 5009.12-2010 National food safety standard determination of
, 2.3 lead in foods [S].
[2] GB/T 5009.123-2003 [S].

98.64%~101.9%
[3]

Bl [4]

GB/T 5009.123-2003 Determination of chromium in foods [S].
GB/T 5009.15-2003 [S].
GB/T 5009.15-2003 Determination of cadmium in foods [S].
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