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Abstract: Objective To evaluate the chronic and acute exposure risk of the 13 commonly used pesticides in local tea samples
in Guangdong Province, so as to provide the basis and technical support for production supervision and consumption, and provide
data for the revision of maximum residue limits (MRLs). Methods 110 local tea samples were collected from the year 2017—
2020, and 13 pesticide residues were detected and quantified following the GB 23200. 113-2018 method based on GC-MS/MS.
Acute and chronic cumulative risk assessment were calculated using hazard index (HI) approach. Results 8 kinds of pesticides
in 110 local tea samples were detected in which the detection rates and the residue levels of bifenthrin, fenpropathrin and
cypermethrin were the highest. The cumulative chronic and acute exposure levels of bifenthrin, fenpropathrin and cypermethrin to
tea intake of Guangdong residents were 4. 87x10° mg/(kg bw+d) and 4.79x10° mg/(kg bw-d) , accounting for 89. 09% and
86.01% of the total pesticide exposure, respectively. The chronic and acute exposure level of males were higher than females,
and urban residents were higher than rural residents. For all the pesticides detected, their chronic and acute cumulative hazard
indexes were 3. 69%107° and 4. 66x10™", respectively,, which indicated that the risk was low. Conclusion The chronic and acute
dietary exposure risk of pesticide residues from local tea were both low, but pesticide residues in Guangdong province were

common, so the application and management of pesicides in local tea should be further strengthened.
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Table 1  Average recoveries and reproducibility of 13 pesticides in local tea samples (n=6)

2 i Rh [il i % / % RSD/% MDL /(pg/L) 2 R g %/ % RSD/% MDL/(wg/L)
VAVAVA 72.82 2.52 3 IS R 87.27 3.05 10

GRS 74.98 7.50 3 S R 87.95 5.90 10

T I T 82.14 4.74 3 TR A R 89.41 6.81 10

156 4 i 90.87 6.42 10 LA R 103.20 6.27 10

AR 4 iR 108.44 2.28 10 FE A bR 99.72 425 10
AFH A 97.37 1.56 10 TR 2 R 91.75 4.94 10
ER 96.08 9.21 10
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Figure 1 Quality control chart of peak height of internal stan-

dard in different batches
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Table 2 Contamination and distribution of multi-residual pesticides in different original places (mg/kg)

e XK (n=14) L (n=27) 1 (n=38) HiH (n=18) KK (n=13)

Hy{H J Hy{H J Hy{H J Hy{H J H{h A
I A5 iR 0.153 ND~1562  0.110 ND~0916 0690 ND~4077 0358 ND~2879 0.026 ND~0.119
4 R 0.010 ND~0.078  0.004 ND~0.025 0403 ND~8358 0499 ND~7.308  0.008 ND~0.084
AFFA R 0.005 ND ~0.028  0.060 ND ~0.397  0.043 ND ~ 0.666  0.054 ND ~0.529  0.013 ND ~ 0.061
G2 g 0.001 ND~0.003 0.001 ND~0031 0003 ND~0.019 0.002 ND~0.015 0.003 ND-~0.010
S TR 0.021 ND~0.081  0.040 ND~0401  0.167 ND~2338  0.185 ND~1.244  0.001 ND ~ 0.013
SR TR ND ND ND ND ND ND ND ND 0.010  ND~0.071
FX AR 0.021 ND~0.254  0.058 ND~1.553 0.000 ND~0.004 0.004 ND~0031 0.001 ND~0.014
REA ND ND 0.005 ND~0012 0.001 ND~00I12 0.001 ND~0.006 0.009 ND~0.071

T ND FoR A H

R AEEA T 3790 X5 B 1755 N otk
2035 A8 2207 ALk 1583 K. T RAER
SRR SR N 4.25 ¢/d(P9S R 19.20 ¢/d), Horp
FE A ZE I P 6.45 ¢/d(P95 S 24.01 g/d) , &
PEAFIZE M 2 i 2.36 ¢/d(P95 2 12.00 g/d) ; 3k Tl
ANFIFM B 5.12 ¢/d(P95 Ry 24.02 ¢/d) , Ak A
P 2 3.04 g/d(P95 N 14.40 g/d). 3790 4
A5 X 52 00 - 1 TR R 58.90 kg, Hor 5B M A BE
63.37 kg, 2 A HE 55.05 kg; 3k i1 & R 59.51 kg, &
k) JEEE 58.05 kg
2.4 JREE A XU PEAG
2.4.1 1B PEREA XU PEAL

K 1.2.5 T3 XA RS v A BRI A T 4
— RS 1.2.4 R TR AR T R T 1 B
ARG (32 3)0 250 /R T ARE TG RASHHRAREH
PEMERE A S R o IR AR 2.49% 107 mg/ (kg bw+d) ],
FEW K A 4G 1.64x107° mg/ (kg bw+d) JFI58 A%
fi5[7.38x10° mg/(kg bw+d) ],i% 3 Ff 4 25 i % A
R IN A 25 B AR 1Y 89.09%. L GB 2763—2019
T ADLE NS %, ) RETRREMHEA cHQ i
IR AR A TR (2.49%107) , Ho vk 2 FH AR 3 TR (5.47x107)
ARSI R (3.69x107) s HA R AT cHQ 2
P Lot e RS AR R R R

B Bk 2R A T L R AE T RO T R
it 0 50 48 i F 2 P RS M SR B A KU T B4
Fon (A — A 25, LR VR LD > A8 58 h
BRI S R A 2 118 1 RBER A cHI B3R
3.64x107, 5Tk 2 (5 B A7 K R 98.55% , 3L
HR I K 4 TR T R R A i (67.42%) o BT A K Hh Ak 24
M BB A cHI 3128 3.69x107, Horriy 3 Fh
AR 25 (BROR A5 e P 048 T AN G044 T ) I 386 5 Tk
FR 92.22%, FERFWITARA JE RS A A
13 Ff H A5 AR 25 1) 12 1 23 BUHE A IXUBS A1

XF T fe v 9 o N R LR O 2 R OR, B Uk
ORI 18 M N KUt B 2 TR R s T B
A it g 5 e ) o 38 O i 5 ONBE Py B I 11 3fe

TR 4) . SR FW] 0T 2 i i 28 A BENT &
H cHQ e M B4R (1.13%x1072) , Hk ok F i 44
fis (2.47x107°) M 4G BE (1.67x107) , % 3 Fhk 24
B BE A 18k ERLR EE HI(1.54x1072) 2 274 2 A
BEMY 4.5 %5, L oTik R A A R 2451 91.71%.
ARV, ) AR AR 2 i i T R R o A5 R
A 13 Tl H AR A 24 1 1 M 2R B AU B 1KK

2.4.2 SRS PEAG

AAFFEPLRH 1.2.4 Fros 7 ik Bk I CEE P95
BT AR A E R AT 2R AR Al (R 5) .
SER IR BT 2orE A A B R o
AR [2.72x107 mg/ (kg bw+d) | BEAR B ER [ 1.31x
107 mg/(kg bw-d) ] SUHAEHRL7.62x10™ mg/(kgbw+d) ]
N[ 5.06%10" mg/ (kg bw-d) ] 75 %5 5 U 5
fi5[2.17x10™ mg/ (kg bw+d) 145, & 4R 25 ) aHQ 14
BT LM T E RS TR E R
Mo HT 3 AR 2 B B BT A 2 AR ALY
86.01%.

1 T H A G = 583 TR A g0 A8 T Y A
BEMEBOHE L% 2 Bl A BRI T 1 8 B R A KU T
flic JTARAE R P E 4B 2R A aHQ & 5
(3.89x107") , H R 2 BX R 45 1K (4.36X107) 55 7024 g
(1.91x107) . /&5 280 S8 9B HU4 TR (1.09x107) L 508 2 g
(2.53x107) FIJR AR (4.63x107) . FFA K 42y
M2k B aHI & 118 4.66x107", Horb 545
i BT Wik R A i A 83.66% , Bk A< A T U4 R AN AR
AR 3 A 2 BT R B8 97.14% ., %4k
R )RR RGE S AT HEA 13 HbR K2
i) 2 B A KU A

3 itig
AWFFEM X 110 ) AR E/- R X AR 13
i A AT W 55 A T 48 2015 AR A 18 v

T 555 R M D R AT 1 25 I B SR ROPRAS O ik
AL T AR AR T R AR AR AAR 245 58 BR A 18 1 N

KR

FEAREG o 13 Ffe 25 b JEAG ) 8 Mo 255k B, o



AR AR

—312— CHINESE JOURNAL OF FOOD HYGIENE 2022 4R 55 34 B 2 W)
3 ZUPAIETARAE A ™ A o0 P R A KUBS A
Table 3 Cumulative chronic risk assessment of several pesticides in local tea samples
; TR B HAZ 445 A/ [mg/ (kg bw- d)] o 18 PR KU cHQ
FIE e (s
SR 5 Y Sk KA bwed)l BOARE 7 « ki KA

2.49x107° 3.51x107° 1.48x10™° 2.97x107°
1.64x107° 2.31x107° 9.73x107° 1.96x107°

106 7 4 T 0.35
R4 iR 0.23
AMFEHEE  0.04
A A TR 0.005
SR AR 0.10
FEUKEEEE  0.006
FUK A R 0.02
PR A TR 0.006 4.56x1077 6.43x107 2.71x1077 5.44x1077

3.94x1077 5.55%1077 2.34x1077 4.69x1077

4.34x107 6.12x1077 2.58x1077 5.17x1077

1.81x10°  0.01
1.19x10°  0.03
3.08x107° 4.35x107° 1.83x107° 3.67x107° 2.24x10°  0.02
2.86x107  0.05
7.38x107° 1.04x107° 4.38x107° 8.80x10™° 5.36x10°  0.02
3.15x107  0.02
1.60x107° 2.25x107° 9.47x1077 1.90x10™° 1.16x10™°  0.02
331107 0.01

2.49x107 3.51x107° 1.48x107° 2.97x107 1.81x107°
5.47x107* 7.71x107™* 3.24x107* 6.52x10™* 3.97x107*
1.54x10™* 2.17x10™* 9.10x107° 1.84x107* 1.12x107*
7.87x107° 1.11x107° 4.67x10° 9.38x107® 5.71x10™°
3.69x10™* 5.21x107™* 2.19x10™* 4.40x10™* 2.68x107*
2.17x107° 3.06x107° 1.29x107° 2.59x107° 1.57x107°
7.98x107° 1.12x107™* 4.73x107° 9.51x107° 5.79x107°
4.56x107° 6.44x107° 2.71x107° 5.44x107° 3.31x107

T ADT B PR 5T £ 42 A2 IR S AR ME GB 2763—2019
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Table 4 Cumulative chronic risk assessment of several pesticides in local tea samples for the high—consumption crowd

RE R o ADI* / o !
g 2Rk i/ 25 W U 0 2 R 8 PERE AR/ [mg/ (kg bw+ d)] [mg/ (ke JE I 5 S 2 AR A A KU cHOQ
(mg/kg) B AR B 'S Sl A bwed)]l EARE B 'S P KHf

1.13x107* 1.31x10™ 7.52x107° 1.39x10™*
7.40%107° 8.61x107° 4.95x107° 9.16x107°
1.39x107° 1.62x107° 9.31x107® 1.72x107°
1.78x107° 2.07x10™° 1.19x107° 2.20x10°°
3.33%107° 3.87x107° 2.23x107° 4.12x107°
1.96x107° 2.28x107° 1.31x107° 2.42x107°
e 0.02 7.20%107° 8.37x107° 4.82x107° 8.91x10™°
IR B 0.006 2.06x107° 2.40x107° 1.38x10™° 2.55x107°

IR 4 T 0.35
R U2 TR 0.23
AFFHAEE  0.04
AR 0.005
] 0.10
FEILAEE  0.006

8.56x107°  0.01
5.63%x107  0.03
1.06x10™°  0.02
1.35x10°  0.05
2.54x107°  0.02
1.49x10°  0.02
5.48x107°  0.02
1.57x10°  0.01

1.13x1072 1.31x107 7.52x107° 1.39x1072 8.56x107
2.47x107° 2.87x107 1.65%107° 3.05x107° 1.88x107°
6.96x10™ 8.09x107™* 4.65%107* 8.61x10™* 5.29x107*
3.55x107° 4.13x107° 2.38x107° 4.40x107° 2.70x107°
1.67x107° 1.94x107 1.11x107° 2.06x107° 1.27x107
9.80x107 1.14x107* 6.55x107° 1.21x10™* 7.45%107°
3.60x10™" 4.19x107™* 2.41x10™" 4.45x10™* 2.74x10™
2.06x10™ 2.39x10™* 1.38x107* 2.55x10™* 1.57x107*

Tt ADL B X R U8 T 2 5 % A B K bR iE GB 2763—2019
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Table 5 Cumulative acute risk assessment of several pesticides in local tea samples

V&P IN . ARID* / i
5 i 5 A BB/ Img/(kg by - )] ZEHEA AR aH

KA B/ * g/(kg b d) [mg/(ke B allQ

(mg/kg) WK B S I T AFF bw-d)] M ARE 3 i IR T i)
B 2K 3 Tig 4.08 1.31x107° 1.52x107° 8.74x107* 1.62x107° 9.95x10™* 0.03  4.36x107% 5.07x107% 2.91x107 5.39x107* 3.32x10?
A TR 8.36  2.72x107° 3.17x107° 1.82x107* 3.37x107° 2.07x107°  0.007 3.89x107" 4.52x107" 2.60x107" 4.82x107" 2.96x10™"
AT A B 0.67  2.17x107* 2.52x107* 1.45x107* 2.69x10™* 1.65x10™* 0.02 1.09x1072 1.26x107% 7.26x107° 1.34x107> 8.26x107°
AR 0.03  1.01x107° 1.17x10 6.76x10™® 1.25x107° 7.69x10°° — — — — —
S g 234 7.62x107* 8.86x107* 5.10x107* 9.43x10™* 5.80x10™*  0.04 1.91x1072 2.21x107 1.27x107% 2.36x1072 1.45x107>
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Table 6  Risk assessment results of pyrethirods pesticides in tea sample among current researchers
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