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Determination of Beneficial and Harmful Metals in Tea by Quardrupole Inductively Coupled Plasma Mass Spectrometry Combined with
Microwave Digestion

TANG Ai-ling (Shanghai Environmental Monitering Center,Shanghai 200235)

Abstract [ Objective ] To understand the content of trace elements in tea comprehensively and rapidly,to improve the quality of Chinese tea and
to guide rational and scientific tea drinking. [ Method ] Tea samples were digested with HNO, — H,0, in microwave system,and then eleven ele-
ments including As,Cd,Co,Cr,Cu,Mn,Ni,Pb,TI,V and Zn were determinded by a quardrupole inductively coupled plasma mass spectrometry. In
order to avoid mass interferes,an optimized mass system and interference-free isotopes were choosed. On-line internal standard , decreasing sample
mass to 0.04 g and setting microwave tempreture grater than 180 °C eliminated matrix effect caused by organic carbon. [ Results ] Under optimized
experimental condition,determine errors of a tea standard material (GBW10052) were ranging from —18.50% to 14.30% ,and precisions ranged
from 1.5% to 8.9% ,which showed that using this method to determine metals in tea samples could achieve ccurate and reliable results. Measure-
ment results of eleven metals in five marketed tea samples were almost the same with reported average level of Chinese tea,both of which were

higher than Japanese tea. [ Conclusion ] This method is suitable to spread considering the simple and fast procedure and accurate results.
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Table 3 Results of a tea standard material ( GBW10052) by micro-

wave digestion

BRI R PR e
TTE Results of RSD Standard Relative
Elements  standard material % values errors

mg/ kg mg/kg %

Co 0.245 2.0 0.3+0.2 -18.50
Cd 0.074 8.9 0.076 +0.004 -4.37
Ni 6.170 6.9 5.4+0.4 +14.30
Pb 1.520 8.5 1.6 £0.2 -4.73
Tl 0.049 4.8 0.057 +£0.011 -13.90
\ 0.646 5.3 0.6 £0.15 +7.74
Cr 0.920 1.5 0.92+0.2 +0.41
Mn 1 167.000 1.6 1 170 +60 0.00
Cu 25.100 1.8 24 +1 +4.38
Zn 36.400 6.4 35+2 +3.87
As 0.240 8.4 0.27 £0.05 -11.00

[ Z 5k i PEARE GB 2762—2012( £ fy 5 Qe M R4
FUSE T 25 Pb<5 mg/kg, Cu< 60 mg/kg; I 4B 58 i 4
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Table 4 11 kinds of metal elements contents in 5 kinds of marketed tea samples

mg/kg

Znt R8T M %E (A Results of tea samples

Sk Reported values

JLH

BIEEILA

Elements Y?Ezﬁ;n Ti%jex Ij]'“g_ D?Eél*e ;Ej'z ,{H Taiwan high quﬁj (I::EEI JFI 71(

guanyin ahongpao u’ er mountain tea verage ina apan
Mn 935.000 854.000 985. 000 1 072.000 465. 000 862. 000 833.000 —
Zn 75.300 15.700 28.700 31.800 25.000 35.300 41.800 21.700
Cu 23.400 7.100 10. 500 19.700 11.500 14.400 13. 400 —
Ni 15.300 2.700 2.800 7.600 4.500 6.580 9.590 —
Pb 0.746 0.712 1.250 1.010 0.591 0.863 1.700 0.310
Cr 0.362 0.422 0.448 1.040 0.355 0.525 0.513 0.185
Co 1.320 0.173 0.165 0.286 0.223 0.434 0.412 0.163
v 0.154 0.115 0.244 0. 860 0.083 0.291 — —
As 0.087 0.056 0.125 0.287 0.051 0.121 0.126 0.036
Tl 0.008 0.274 0.081 0.051 0.020 0.087 — —
Cd 0.037 0.033 0.051 0.070 0.035 0.045 0.073 0.016
3 &g SEeRE)]. BRITRRE,2010,1(1) :30 -32.
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