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Determination of lead content in tea

ZHANG Wen", HU Wen

(National Center of Coal Chemical Products Quality Supervision & Inspection (Anhui), Huainan 232001, China)

ABSTRACT: Objective To establish a method for determination of lead content in tea. Methods The tea
samples were treated by three methods of dry incineration, wet digestion and microwave digestion, and the lead
contents were detected by graphite furnace atomic absorption spectrometry (GFAAS) and inductively coupled plasma
atomic emission spectrometry (ICP-OES). Results In the detection of lead content in the interval, the lowest
detection of the ICP-OES was over 20 times higher than that of GFAAS. In the detection of lead content by GFAAS,
the recovery rates in ascending order of three methods were as follows: microwave digestion, wet digestion and dry
incineration. Conclusion The method of microwave digestion-GFAAS is efficient, accurate and reliable, which can
be used for the determination of lead contents in tea.
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Fig. 1 Linear curve of standard solution (graphite furnace method)
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Fig.2 Test results of minimum detection limit (graphite furnace method)
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MR 0.5 g, EAMT 10 mL B, (& RR
47 0.0019 mg/kg, FRiE GB5009.12-2017 75 & = HRAY 1/20;
SERRE R 100 mL, THRARIEIEMFEMTIEN 1.5 g
fidr, KBRS 0.0063 meg/kg, (U AERAE LR Y
0.5 g Z&fa, iRy 0.019 mg/ke.

{8 A B S 2 A A R A S A I SRR 1 s

MR | g5, A YRS 3 FAs R G
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HE 90%~115%X [a] P, Bt HErf 5t T RL

TR ENCEEh 90%~115%, HrifEJy 257E 0.010~0.013 mg/kg
T B P ; TRT TH F  INAR [T R 94%~115%, Frifk )7 2
£ 0.006~0.008 mg/kg i Bl A I FH G v e e, [l ficode
TE 98%~103%[X [B] PN, FRifEH 254E 0.005~0.006 mg/kg i [F]
W, HAGIZE T TR 16%~25%. AL, HARATH
T R 5 T A B e i (ARG I 45 2R, (H ik B ) 2 3K
R T 5 SR A R TR), 3 TG ARG I 45 SR AR AR R ) 1
I AR AT R T AR 0 MR I AT S IR 2 M 22 A K,
T LA B A
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Table 1 Test results of lead content in tea (graphite furnace method)

Wil o il B THAL A e & e X TRAES 2 S A E™ mffE
(m, g) (c1-co)(ug/L) (mg/kg) (mg/kg) (mg/kg) (%)
1.5975 2.094 13106 1.31 111.8
A 1.5713 2.088 1.3288 0.0097 1.33 925
1.5787 2.093 1.3256 1.33 108.1
1.5286 2.089 1.3665 1.37 112.6
T KAk i B 1.5048 2.083 1.3842 0.0127 1.38 93.1
1.5321 2.083 1.3596 1.36 93.1
1.5205 1.804 1.1866 1.19 91.2
Zntc 1.5108 1.804 1.1941 0.0129 1.19 90.2
1.5129 1.820 1.2033 1.18 114.7
1.5059 2323 1.5428 1.54 115.0
A A 1.4917 2.317 1.5533 0.0056 1.55 94.3
1.5032 2.322 1.5446 1.54 110.2
1.4625 2.461 1.6830 1.68 116.7
VLT %0 B 1.4485 2.455 1.6949 0.0083 1.69 95.3
1.4651 2.460 1.6789 1.68 111.3
1.5246 1.931 1.2667 1.27 95.4
FLNe 1.5077 1.931 1.2808 0.0081 1.28 94.8
1.5114 1.936 1.2807 1.28 110.1
0.4444 0.736 1.6568 1.66 102.7
A 0.4417 0.736 1.6663 0.0048 1.67 98.2
0.4453 0.736 1.6532 1.65 102.8
0.4936 0.855 1.7323 1.73 101.5
T T % it B 0.4903 0.855 1.7438 0.0060 1.74 98.6
0.4930 0.855 1.7279 1.73 103.7
0.4539 0.624 13750 1.38 100.5
- c 0.4495 0.624 1.3882 0.0066 1.39 99.0
0.4520 0.624 1.3809 1.38 103.1

T ISR B S S R S T AL TR B 10 A5 TSI 5 SR AR B GB/T 8170-2008 HEATE 29U, $i GB 5009.12 TSR {88 3 fii A
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i) ICP-OES A K, 1824 & 7 0~2.0 pg/mL
T 1B P A b v il R () 3), 2R RE 56 R B °=0.99991, X
25 FE AT 20 AT, 45K 4 s, G D
TS, i/ ICP-OES &I 4% 5 A S (A Hh B
D=2.23 pg/L.

SEE AL RE AT 100 mL, T3 ARIE I AR
MEER 1S g 25 A, (G IR 0.149 mg/kg, AR
SN/T 2056-2008 H; i BR ) =432 —;  focipk 2% T A AR T it
$90.5 g e A, KPR 0.446 mg/kg, WEAR T S5HRvER: PR

{1 FH ICP-OES 72: X5 25 A i vh 5 1 e Ar T 45 S G 2
FiR o

R 2 P45 R, {8 7] ICP-OES 145 3 Fh s L 5
HIE S TE 0.7~1.9 mg/kg XA P, TR AL AR IR
TE 85%~93%Z (8], bR 2220 0.1 mg/kg A4y, Wik MG
FIAR TR R 90%~113%, HRifE T ZZ#E 0.06~0.09 mg/kg
ZIl, LT IR i PO AR, B R 80%,
FRUETT 2210H 0.02~0.03 mg/kg, 45T EMERE ., X&
T ICP-OES 1ol FR#5 e, ] B fwicdi 3 ek ) A8 2 A
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Fig. 4 Test results of minimum limit of detection (ICP-OES)
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Table 2 Test results of lead content in tea (ICP-OES method)
Wi Bl B I THAL TR e " Fera X bRt 2 S £ a1 EEES
(m, g) (c1-co)(ng/mL) (mg/kg) (mg/kg) (mg/kg’ (%)
1.5742 0.016 0.9978 1.00 90.7
A 1.5713 0.017 1.0819 0.1009 1.08 86.7
1.5795 0.019 1.1987 1.20 87.2
1.5147 0.020 1.3148 1.31 91.2
TRk it B 1.5048 0.021 1.3955 0.1160 1.40 90.0
1.5238 0.024 1.5435 1.54 86.7
1.5153 0.014 0.9084 0.91 85.7
P U 1.5108 0.011 0.7281 0.1132 0.73 93.3
1.5225 0.011 0.6996 0.70 88.9
1.5115 0.020 1.3351 1.34 111.4
T TH A 1.4917 0.019 1.2737 0.0601 1.27 90.0
1.5091 0.018 1.2148 1.21 91.2
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k2
Wi o FE T i TR e Fora X W2 S WAEE ELE
(m, g) (c1-co)(ng/mL) (mg/kg) (mg/kg) (mg/kg’ (%)
1.4502 0.027 1.8922 1.89 109.3
5 B 1.4485 0.025 1.7259 0.0882 1.73 93.3
1.4546 0.026 1.7583 1.76 91.5
1.5232 0.013 0.8380 0.84 108.8
PUNe 1.5077 0.011 0.7296 0.0742 0.73 90.0
1.5246 0.013 0.8715 0.87 112.7
0.4451 0.007 1.6105 1.61 80.0
A A 0.4417 0.007 1.5848 0.0323 1.58 80.0
0.4443 0.007 1.6490 1.65 80.0
0.4921 0.009 1.8291 1.83 80.0
TUCIBE I fie 2 B 0.4903 0.009 1.8356 0.0175 1.84 80.0
0.4930 0.009 1.8026 1.80 80.0
0.4519 0.004 0.8492 0.85 80.0
FLNe 0.4495 0.004 0.8899 0.0209 0.89 80.0
0.4495 0.004 0.8610 0.86 80.0

TE: R INZE SRR GB/T 8170-2008 HEATHEZ91S, 21K GB 5009.12-2017 FIEERY, 245 &0 < 1.00 mg/kg IR 2 A BECF, MH4E

it =>1.00 mg/kg BHRR 3 R4 RO

4 % R

A3V TR AL | Tk T R T A 3 R T AR
PR B R TR . ICP-OES ¥ 2 Rl 77 v 43 3%
AR it TP S A A, SRR

(12 FR 0y 32 76 4% 5 125 ARG DX ) 9 24 HLA AR 47
IR (LR MR 5C 2% 2> 0.9995), {H ICP-OES AL
R H B EG A BB A T 20 243, MRS FE AN M A B8 ik o

()i FA BRI AGI 3 i 7 Jr 2 A s T g 6
MBI INEI G435 R e T8 i > TR RIS R > TR K
ke, RV D BB 08 A - 8 P A 0 25 P A G
HER B Y d e

(3)ICP-OES ¥ iy f 4% FEAB X R4, X5 & =8/
BB REH, SFEANIRE.
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