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Abstract: To monitor the pollution level of pesticide residues in commercial tea and evaluate the health risk of dietary exposure, 390 tea
samples were collected randomly. According to GB 2763-2016, 30 kinds of pesticide residues were detected. The risk of dietary exposure was
assessed by point evaluation and @Risk v7.6 software. Health risk existed in the process of tea planting, such as overuse of pesticides and
combined use of multiple pesticides. Among 390 samples, bifenthrin was the highest frequency of detection, reached to 39.2%. There were no
pesticide residues detected in 48% tea samples. More than 203 samples contaminated by pesticide residues which include 114 samples contained
more than 2 kinds of pesticide simultaneously. Fitting value near 95% site of all pesticide residues was lower than maximum residue limits of
GB 2763-2016, but three of them were higher than maximum residue limits of European Union. Only glyphosate maximum residue value of a
sample was higher than the limit value of GB 2763-2016.The health risk was at an acceptable level of safety, but except the acute hazard
quotient fenpropathrin.
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Table 1 The testing methods for 30 kinds of pesticides

A& e 24k ol ik #or i 1R/ 8 TR /(mg/kg)
#HH & NY/T 761-2008 #rh R 0.06
¥ Rk GB/T 20770-2008 ke 0.00247
T4 GB/T 23204-2008 #r Pk 0.005
HAEE K Ao sk GB/T 23204-2008 #rh R 0.01
R LK GB/T 23204-2008 #rh R 0.015
AR GB 23200.13-2016 FEM: 0.00966
BT SN/T 3768-2014 ZE MR 0.005
R ®% ;;kg NY/T 761-2008 ‘ bk 0.01
BB GB 23200.13-2016 ZEMR: 0.01306
Pl GB/T 5009.110-2003 #rh R 0.00088
BERK 3 s SN/T 1969-2007 ZEMR: 0.025
— WA B GB/T 23376-2009 #rh R 0.01
AR Bs GB/T 23204-2008 #rh R 0.0150
A RAHHHA FURH B GB/T 23204-2008 Hrh R 0.02
ARAA DG GB/T 23376-2009 ¥R 0.01
ot ok GB/T 23379-2009 #rsh PR 0.05
PafZE S .
ER% GB/T 20770-2008 AT 0.0165
HiaE GB/T 5009.19-2008 iR 0.000345
A, Bt GB/T 5009.19-2008 K f: 0.000246
Z R GB/T 5009.176-2003 FEMR: 0.096
sik R B % Pk R GB/T 23204-2008 R 0.0050
URERE REIF GB/T 20769-2008 #rh R 0.520
R P BEAK P ik NY/T 1720-2009 R 0.05
EL Yo B3 ] GB 23200.13-2016 ZE M 0.03428
FABEBE R K GB/T 20769-2008 R 0.00036
B BB & IKIERR A GB/T 23204-2008 AR 0.01
Je IRk XS GB/T 23376-2009 R 0.01
PR3 7] HAH FH SN/T 1923-2007 ZEFk: 0.10
P =L SREE F 3l GB 23200.8-2016 ZFMR: 0.075
AL FEABEL 2HER GB/T 20769-2008 Pk 0.00012

R 2 11 MRAEFMHERPREFR

Table 2 The contamination levels of 30 kinds of pesticide residues in tea samples

Régdh AR Aotk %1% BHEE ke, kit ST
A(mg/kg) [(mg/kg) /(mg/kg)
PR HBg 0.0254~1.19 39.5(134/339) 0.029~0.617 21.4 (6/28) 0.0325~1.48 70.6 (12/17)
K= 0.0194~0.45 12.4 (42/339) 0.027 3.6 (1/28) 0.0534~1.18 52.9(9/17)
E 0.036~1.53 8.6 (29/339) <0.0150 0.0 (0/28) 0.0508~0.652 23.5 (4/17)
#TR
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BER
AARAHAE  0.0126~1.18 12.1(41/339) 0.111 3.6 (1/28) 0.173~0.182 11.8 (2/17)
koA <0.0165 0.0 (0/339) <0.0165 0.0 (0/28) 0.0204 5.9 (1/17)
R 0.0313~0.0947 1.2 (4/339) 0.0326 3.6 (1/28) 0.0369~1.48 23.5 (4/17)
T s ik 0.356~0.51 0.6 (2/339) <0.05 0.0 (0/28) <0.05 0.0 (0/17)
R K 0.0043~0.167  18.6 (63/339) 0.00432~0.0186  14.3 (4/28) 0.00742~0.208  47.1 (8/17)
R 0.0338~0.407 8.3 (28/339) 0.0439 3.6 (1/28) 0.15 5.9 (1/17)
- 0.112~3.24 8.3 (28/339) 0.116~0316  14.3 (4/28) <0.10 0.0 (0/17)
3ER 0.00291~0.13 2.4 (8/339) <0.00012 0.0 (0/28) 0.0123~0.203 17.6 (3/17)
a% 2% BRTHA
Repads BERE e BERE BHRE ke
A(mg/kg) A(mg/kg) A(mg/kg)
B G <0.025 0.0 (0/3) 0.0697~0.0799  66.7 (2/3) 0.025~1.48  39.2(153/390)
LT <0.01 0.0 (0/3) <0.01 0.0 (0/3) 0.01~1.18 13.3 (52/390)
AR HEs <0.0150 0.0 (0/3) 0.0562~0.0755  66.7 (2/3) 0.015~1.53 9.0 (35/390)
ARR A <0.01 0.0 (0/3) <0.01 0.0 (0/3) 0.01~1.18 11.3 (44/390)
kA <0.0165 0.0 (0/3) <0.0165 0.0 (0/3) 0.0165~0.0204 0.3 (1/390)
Pk 33 R <0.005 0.0 (0/3) <0.005 0.0 (0/3) 0.005~1.48 2.3 (9/390)
T s ik <0.05 0.0 (0/3) <0.05 0.0 (0/3) 0.05~0.51 0.5 (2/390)
R K <0.00036 0.0 (0/3) 0.0074~0.0105  66.7 (2/3) 0.00036~0.208  19.2 (75/390)
R <0.01 0.0 (0/3) <0.01 0.0 (0/3) 0.01~0.407 7.7 (30/390)
- 0.136 33.3(1/3) <0.10 0.0 (0/3) 0.1~3.24 8.5 (33/390)
BER <0.00012 0.0 (0/3) <0.00012 0.0 (0/3) 0.00012~0.203 2.8 (11/390)

Wz 2 fow, SRk AT 5% MR 2, @Risk
v 7.6 WS TR A 3 ARG R 7 PR 255% B EE .
BARZE AR 255 B UG AT A 1.

MIEEARRE, SRR PR &
FENE MEHUR. SRESGNE. RGN, RH B
() 95%M FAE 53514 0.750 mg/kg 0.450 mg/kg- 0.652
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HES AR, BRI KR it ih e —, A
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Fig.1 Simulated distribution of pesticide residues in teas
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Fig.3 The numbers of pesticide residues detected in tea
sample
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g, R AR HYCREATE 45 ¢/d™, Dk
THE SRR AR EE X, SR R R aHQ
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TEACAL 5 X T e g MR B AT &,
Wi 4 Fow, 7 PR ZGFRE M RQ 4040 95% 7 s
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Table 3 Acute hazard quotient of pesticides residues in teas

aHQ/%

R2h 2 AR R ARG/ (mg/kg) ARD/[mg/(kg-d)] ESTI/[mg/(kg-d)] P o
BERH O 1.48 0.03 3.5%10™ 1.10 1.29
WA H B 1.18 0.0007 2.8x10™ 37.57 442
AR A 1.53 0.04 3.6x10™ 0.85 1.00
AAR B 1.18 0.02 2.8x10™ 131 1.54
" Rk 0.208 0.1 4.9x107 0.05 0.05
R IR 0.407 0.5 9.7x107 0.02 0.02
B 3.24 0.5 7.7%10™ 0.14 0.17

72 ARID 3038 o Rk, BREFER AR IARED], FRHELA FAO/WHO #3424, 4% A IMPR®),
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* 4 FHPARERAGEIERE

Table 4 Chronic hazard quotient of pesticides residues in teas

K35 24k ADI EDI HQ HQ cHQ cHQ _cHQ
mg/kg-d)]  /[mg/(kg-d)] ®ME KK ML SUAAALEML AERE
FRORF e 0.01 2.5x10° 0.00694 42823 0.2074 0.675+0.00185 0.2499
F4UH B 0.03 2.2x107 0.0102 27.754 0.181 0.53+0.00324 0.497
AR H s 0.02 2.6x10° 0.0137 78.071 0.249 0.7+0.00690 0.828
AAAH B 0.02 2.2x107 1.98x10° 1.9953 0.1878 0.5620.00139 0.1878
Rk 0.07 2.5x10°¢ 3.763x10° 42746 0.0193  0.050::0.000257 0.0384
TR 0.009 1.5x10° 0.01242 0.92445 0.1248  0.270£0.000551  0.07436
B 1 4.7x10° 0.0364 37.527 0.358 0.9+0.00357 0.504
3 4 £ e assessment of cumulative  dietary  exposure  to

AP e AR I MR A B, MR R
KRR ARG, T E R VPG 45 FR B R R
PVIRZ I, Ay SR A gk R XU 7] LA ZBE AN Tt
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