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Abstract: In order to investigate the distribution characteristics of heavy metals in tea, the green tea samples of five production and
processing areas commercially available from urban markets in Guizhou Province were collected for monitoring the contents of heavy metals
such as Pb, Cr, Cd, Hg, Cu, Zn, Mn, Ni and As. The effects of brewing temperature, brewing time and brewing times on heavy metal leaching
rate of tea were investigated. The results were as follows: the content of Cr, Mn, Ni, Cu, Zn, As, Cd, Hg and Pb were 3.98~4.63, 320.04~526.74,
17.43~25.74, 15.00~23.15, 27.68~42.23, 1.12~1.34, 0.72~1.06, 0.11~0.13 and 1.20~1.45 mg/kg, respectively. The contents of Cr, Cd, Pb, Hg
and As in green teas of five areas were all lower than national standard. The diffusion rate of heavy metals in green tea was positively correlated
with the brewing time and brewing temperature (p<0.05), and negatively correlated with the brewing times (p>0.05). Zn and Mn were shown to
have the highest diffusion rate in tea infusion after three times of brewing, which were 78.73%~87.04% and 74.87%~81.27%, respectively;
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followed by Hg (32.25%~45.84%); and Ni was the lowest (7.78%~11.58%). The diffusion rate in tea infusion was ordered as:
Zn>Mn>Hg>As>Cd>Pb>Cr>Cu>Ni. When the brewing temperature was 80 “C and the brewing time was 40 min, the diffusion rate of heavy

metals in green tea was the largest. After 80 C and 40 min, the diffusion rate of heavy metals increased gradually.
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Table 1 Contents of heavy metals in green teas of five areas

%% Cr(mgkg) Mn/(mgkg)  Ni(mgke) Culmgkg) Zn/(mg/kg) As(mgkg) Cd(mgkg) Hg/mgke) Pb/(mgke)
ZY 3.98+021° 408.73£24.52° 20.67+3.18" 15.00£1.64° 32.18+5.15® 1.34+023* 0.78+0.11%  0.12£0.06° 1.37+0.15%
QN 433048 320.04+16.27° 17.43£1.64> 16.712.97° 28.51£6.29" 1.17£0.19° 0.85+0.24 0.11£0.09* 1.45+0.27"
TR 433+0.62" 485.76+30.48™ 17.91£0.95° 17.03+2.43%® 27.68+4.96° 1.14+021* 0.9240.16* 0.11+0.07*  1.20+0.21°
LPS 4.28+0.73™ 526.74+46.19" 20.41£2.17" 19.18+3.52® 30.83+4.87" 1.1240.13* 0.90£0.13*  0.12+0.04°  1.25+0.39"
QXN 4.63£1.05* 490.83+29.06™ 25.74+1.39" 23.15+4.08° 42234536 1.14£0.25° 0.72+0.26°  0.13+0.08*  1.24+0.26°

E: FIE AR FERTEZFEIBFKE (p<0.05).

e T HANEF I L ZY . QNL TR, LPS.
QXN ZM-#E4E4)® (Cra Mn. Ni. Cu. Zn. Cd.
Hg. Pb Fl As) &im, Z5RNEE 1. HFE 1 a5, 2%
b Cr BN 3.98~4.63 mgkg, Mn HE A
320.04~526.74 mg/kg, Ni &l 17.43~25.74 mg/kg,
Cu & &N 15.00~23.15 mg/kg, Zn &N 27.68~42.23
mg/kg, As FEN 1.12~1.34 mgkg, Cd &&EN
0.72~1.06 mg/kg, Hg &4 0.11~0.13 mg/kg, Pb &
AN 1.20~1.45 mg/kg. ZHE GB 2762-2017 25+ Pb
PREARHE (<5 mgkg) 9. NY 659-2003 1 Cd (<1
mg/kg). Hg (<0.3 mg/kg). As (<2 mg/kg). Cr (<5
mg/kg) FIFREFRAED A &1, AN T

mELZEY Cr. Cd. Pb. Hg M2 As S EMKTER
FRERRAE . BATA I I E AR R WX Mo Cu.

Zn FINi i REME, BATHE. EEENS =
SAESE I T ER P E—E xR GR D, &
R A, RN QXN>LPS>TR>QN>ZY .. 7E QXN 4§
Z&41, Cr. Niv Cu. Zn il Hg &85, 25N 4.63.
25.74. 23.15. 42.23 F10.13 mg/kg, 1M ZY 4% Cr.
Cu Ml Hg & & HHA%. QXN 445 Ni. Cu. Zn &%
FZwmTHEEINTHEZE (p<0.05), 25 H
24.53%~47.68%- 20.70%~54.33%. 31.23%~52.57%,

QXN 425 Cr Fll Mn & 803 5T QN A1 ZY (p<0.05),
HRFEMEF TR T QXN b 5 1358 (1) e
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SIRTCEMAEEE R SRR L L2 e % QXN(p<0.05), AT AEMI R ALZ QN SR AEAE N T,
FERFPrFEN; TR 4455 Cd S EEE ST ZY. ZE) TR A SR XA Tkis %, 1 As. Hg &
QN FII QXN (p<0.05), X5 TR MH&/EN HE = . EAEAFAE I TSR P Z R AR E (p>0.05).
Al EHEATREAFAE Cd V5 5%, VAN RIS Fe o B R A B I B S 1 A R A
AR . QN 4-4¢ Pb &% 5T TR, LPS Al () s SR AE 1 RS A R,
R2 TRIZFDABTESRIRLE
Table 2 Diffusion amounts of heavy metals under condition of different brewing times

25/ (ug/L)
TAR  RAKREK
zY QN TR LPS QXN
—iZR 9.51+0.73 10.88+1.03 8.86:+0.62 8.71+0.77 10.45+0.86
=33 7.07+0.82 8.41+0.83 7.39+0.69 6.78+0.81 8.89+1.01
cr 2% 4.8240.58 6.78+0.72 5.78+0.57 4.93+0.43 7.58+0.63
B Z 21.40£1.35 26.07+£2.48 22.03+1.76 20.43£1.52 26.93+2.06
—iZR 4915.31+429.66 3449.30+320.20 4673.43+619.14 5652.04+321.34 4897.05+388.01
—iFik 1090.83+175.34 1135.85£104.04 2531.254229.18 2160.24+214.19 2397.92+237.10
Mn ZiER 487.37+46.48 693.02+47.98 1238.71+£103.82 1075.68+102.39 987.22+67.52
Bz ¥ 6493.51+367.29 5278.18+312.83 8443.4+438.19 8887.96+351.57 8282.19+275.86
—iZR 19.36+2.24 12.69+1.49 13.93+1.63 14.94+1.62 25.63+2.30
_ =33 16.30£1.59 10.34+1.19 11.82+1.38 11.64+1.74 21.3242.05
N =2 12.29+1.17 7.10+0.68 9.18+0.74 9.44+0.81 16.20+1.25
Bz 7 47.95£2.76 30.13+2.35 34.93£3.22 36.03+£2.96 63.15+4.08
—iZR 32.07+4.13 26.65+3.42 31.504+2.63 47.98+3.19 42.8342.15
—ZR 17.74+1.81 17.12+2.69 16.70+2.21 18.41+2.79 20.20+2.19
Cu EN-93 11.23+1.08 11.35+1.47 9.21+0.83 8.64+0.97 10.67+0.78
EizhE 61.03+4.62 55.1243.85 57.4+4.19 75.03+5.48 73.7+3.65
—IZR 339.45+13.47 260.01+18.02 287.53+22.81 330.50+28.17 452.70+25.42
=3k 143.83+19.70 147.50+£22.11 137.64+22.84 158.69+21.31 206.57£14.80
Zn EN-93 66.49+4.86 65.58+5.93 67.62+6.31 68.83+4.93 96.62+7.97
B ¥ 549.78+20.16 472.99+19.74 492.78+28.56 558.02+39.82 755.89+31.25
—iZR 3.73+0.38 3.52+0.41 3.70+£0.32 3.83+0.31 3.7340.53
—iZR 2.52+0.29 2.61+0.47 2.89+0.41 3.21+0.31 2.70+0.26
As -9 1.52+0.25 1.82+0.29 2.3240.31 1.99+0.14 1.77+0.20
iz E 7.76:+0.88 7.96+1.14 8.91+1.06 9.04+1.28 8.20+0.95
—IZR 2.07+0.22 2.1140.19 3.65+0.34 3.72+0.47 2.77+0.31
ZiER 1.67+0.22 1.2840.16 1.36+0.34 1.40+0.24 1.24+0.20
cd =2 1.16+0.18 0.85+0.07 0.94+0.09 0.810.07 0.82+0.08
BizhF 4.91+0.46 4.24+0.29 5.95+0.52 5.93+0.37 4.83+0.42
—iZR 0.53+0.08 0.56+0.07 0.52+0.09 0.56+0.07 0.52+0.08
—iRR 0.29+0.05 0.32+0.06 0.26£0.05 0.26+0.07 0.22+0.06
He EN-93 0.14+0.06 0.19+0.07 0.16+0.03 0.16+0.04 0.15+0.04
BiR B F 0.96+0.07 1.07£0.11 0.94+0.08 0.97+0.06 0.89+0.09
—iZiR 3.88+0.40 4.37+0.35 4.04+0.41 3.94+0.51 4.10+0.35
b33 2.8140.36 2.83+0.31 2.4540.27 2.49+0.21 2.74+0.41
P B3 1.84+0.27 1.7340.16 1.68+0.21 1.58+0.24 1.3740.17
EizhE 8.52+0.65 8.93+0.72 8.17+0.58 8.01+0.76 8.20+0.69
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