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Determination of Trace Elements and Harmful Heavy Metals in Tea by ICP-OES
YE Wei
Abstract After microwave digestion and soaking of tea samples from different sources,the contents of 13 essential trace elements and harmful
heavy metals in tea were determined by ICP-OES.The results showed that the detection limit of the element was 0.000 214-5.578 pg/L,the
quantitative limit was 0.000 714-18.593 pg/L, the recovery rate was 87.96% —103.20%, and the relative standard deviation (RSD) was
0.78% —4.58% .1t showed that the method met the requirements of the experiment,and the accuracy of the data is ensured by using ICP—OES
to determine the certain elements in tea.The experiment conducted metal element analysis on eight teas with different processing methods from
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different origins,and found that different teas contained different trace elements and different contents, thus providing a reliable standard for the

identification of tea quality.
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Table 1  Operating parameters of Plasma2000 inductively coupled

plasma atomic emission spectrometer

L% Kyt Holl K

Element Detection Detection
method wavelength //nm

Zn I 213.856

Cd fa15) 214.438

Ph 18] 220.353

Ni I 231.604

Fe I 238.204

Co &l 238.892

Mn 18] 257.610

Cr I 267716

Ga (& 294.364

Al &l 308.215

Cu 18] 327.396

Ag I 328.068

13 bR B A A TR AR LA A L
296 W TRRFRIEL, LA AL, 10 me/L 1 25 FhT 2 IRAG
B BRI H 0,100,500 1 00,2 000 pug/L AOARIEHZ:
R MR TR FE v B i 22 B S

14 HSETAES S

L4 BOETARESARTAL B, ZE0HE 60 CHURHRE 3 h, %



210 B A

2021 &£

VSR BE AT ER b AR, TR PR B B AR 0.50 g (O 1 31
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Table 2 Linear correlation and detection limit of element working curve

Ell:iem Lingill:ie]j‘ﬁ' gﬁiifﬁ DEL\teIJ:lEEn Qlf‘fn?ii%ve
ar equation coefficient limit // pg/L limit // pg/L

Zn y=7.515x-79.508 0.999 7 0.034 1 0.113 6

Cd y=19.103x-148.24 0.999 9 0.009 7 0.032 2

Pb y=0.777 8x—1.472 6 0.999 6 5.578 18.593

Ni y=1.634x-6.313 0.999 5 2.287 7.624

Fe ¥y=6.562x—17.434 0.999 8 0.328 1.095

Co ¥=7.296x—65.345 0.999 9 0.102 5 0.341 8

Mn y=46.363x+3 668.4 0.991 7 0.000 214 0.000 714

Cr ¥=10.062x-69.360 0.999 8 0.059 4 0.198 0

Ga ¥=5.836x+98.888 0.999 8 0.076 8 0.256 0

Al y=0.212 6x-61.215 0.998 9 0.986 3.285

Cu y=4.943 6x+30.159 0.999 9 0.379 1.262

Ag y=7.345x-177.00 0.999 6 0.055 4 0.184 5
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Table 3 Sample precision and standard recovery test %
LR RSD Rfffrif
Element rate
Zn 1.74 94.06
Cd 1.94 93.74
Pb 0.78 90.80
Ni 2.13 100.80
Fe 1.63 101.60
Co 1.84 91.32
Mn 4.58 100.70
Cr 1.85 99.85
Ga 1.93 103.20
Al 4.56 102.90
Cu 2.38 91.28
Ag 2.84 87.96
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A BRI S g 28 TFHapr b A 200 mLL 100 “CoK, # &
30 min , B 50 mL 2537, i A 0.5 mL ¥R , A ZR 7 o &
T BRI 50 RS ATLUEH 1 SRR Y Zn
TR R RR o 43.09 pg/L, IR Ry 8 S5, 3 565
ZemE R AR Cd TP e, HONi TR S Rt
i, 43318 29.13 139.98 pe/L, I 3 5 A0 H 4 i 8
SR YD S F AR
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Table 4 Element content in different tea samples mg/kg
?jrf?)le Zn Cd Pb Ni Fe Co Mn Cr Ga Al Cu Ag
1 31.64 0.4857 0.8203 10.930 96.38 0.628 0 827.4 1.637 1.654 0.3349 10.70 1.405
2 24.16 0.4303  0.106 4 6.509 54.54 0.5123 881.9 1.077 1.118 1.456 2 10.67 1.288
3 43.11 03975 0.0260 10.050 113.60 0.743 1 541.5 1.367 1.299 2.012 4 15.75 1.623
4 33.43 0.4407 04817 4.561 134.70 03102 1931.0 1.891 1.906 52420 12.73 1.424
5 40.41 04109 17510 4.286 63.19 0.5289 1095.0 1.027 1.064 0.864 5 27.01 1.389
6 50.85 0.483 1 1.746 0 14.600 115.50 0.456 1 616.7 5.743 5.717 0.274 2 17.52 1.252
7 47.34 04785 03223 12.530 89.48 0.685 0 800.8 2.471 2.467 1.159 0 14.65 1.489
8 49.54 0.491 1 1.003 0 16.350 101.60 0.589 9 265.3 1.669 1.850 23810 13.73 1.083
RS FRFEMERPTENBTHEE

Table 5 The dissolved content of elements in different tea samples png/L
]
Sa;';le Zn cd Pb Ni Fe Co Mn Cr Ga Al Cu Ag
1 43.09 27.40 0.176 8 84.98 0.547 5 57.50 29.480 15.670  0.2050 — 17.260 0.444
2 19.05 2.10 — 44.79 0.415 6 37.24 3.417 10.010  0.078 6 — 8.796 6.311
3 13.54 — — 29.13 0.007 5 14.58 8.146 0.545 0.0118 — 6.894 8.087
4 19.93 4.93 0.016 1 57.16 0.806 2 20.65 6.212 9.033  0.228 4 — 16.560 0.272
5 17.57 16.21 — 41.01 0.622 5 32.09 20.160 17.120  0.148 1 — 8.066 4.607
6 14.79 — — 39.98 0.164 9 21.51 12.910 2531 0.183 4 — 19.200 14.330
7 11.88 0.52 0.562 5 34.22 0.021 8 42.10 7.115 5.518  0.098 2 — 9.608 7.074
8 21.81 60.49 0.048 2 61.05 0.065 6 32.52 14.400 10.190  0.006 7 — 22.110 14.160
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