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The Exposure Risk Assessment of Residual Pesticides in Tea
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Abstract |

The investigation of 218 residual pesticides for 19 types of tea (persimmon leaf tea, chrysanthemum tea, green
tea, lavender tea, rosemary tea, dandelion leaf tea, puer tea, mulberry leaf tea, hydrangea leaf tea, jasmine tea,
nuomixiang tea, buckwheat tea, mugwort tea, lotus leaf tea, oolong tea, longjing tea, rose tea, tichkwanyin tea
and huoguo tea) obtained from markets in Ansan and Suwon was carried out to assess the risk for residual
pesticides in tea. The detection rate was 23.1% (19 samples of total 65 tea samples) and the detected pesticides
were 15 pesticides, such as bifenthrin, bromopropylate, chlorpyrifos, cyhalothrin, cypermethrin, chlorfenapyr,
dicofol, endosulfan, fenpropathrin, fludioxonil, fenvalerate, iprobenfos, isoprothiolane, tetradifon and triazophos.
The range of concentrations for the detected residual pesticides was 0.01 to 1.24 mg/kg which showed below
their maximum residue limits (MRL), but the residual concentration of bifenthrin in a puer tea showed above
the legal limit of 0.3 mg/kg. The result of risk assessment of residual pesticides for the detected 15 samples
showed that EDI (estimated daily intake) of the pesticides detected ranged 0.0001~0.0844% of their ADI
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Table 1. Operating conditions of GC/TOF/MS
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Column
Injector temp.

Injection volume

Rtx-5MS(30 m x 0.25 mm, 0.25 /m)
250C
1 uL, splitless

Flow rate 1.5 mL/min

Ton source temp. 220C

Transfer line temp. 220C

Oven temp. Rate (‘C/min) Temp. () Hold time (min)
Initial 80 2
Ramp 1 10 260 2
Ramp 2 15 300 5

Table 2. Operating conditions of GC/ECD

Column

Injector temp.

DB-1701 (30 m x 0.25 mm, 0.25 tm)
DB-5 (30 m x 0.25 mm, 0.25 /m)

270C

Detector temp. 300C

Injection volume 1 pL, split

Flow rate 1.0 mL/min

Oven temp. Rate (‘C/min) Temp. (C) Hold time (min)
Initial 160 1
Ramp 1 4.5 250 3
Ramp 2 13 275 17

Table 3. Operating conditions of GC/NPD

Column

Injector temp.

DB-35 (30 m x 0.25 mm, 0.25 /m)
DB-5 (30 m x 0.25 mm, 0.25 (m)

270C

Detector temp. 300C
Injection volume 1 uL, splitless
Flow rate 1.0 mL/min
Oven temp. Rate (C/min) Temp. (C) Hold time (min)
Initial 130 1
Ramp 1 180 1
Ramp 2 4 210 3
Ramp 3 10 295 5

GC-NPD 7890A(Hewlett Packard, U.S.A) systemS AR&-

319128, GC-TOF/MSE Pegasus HT(LECO, U.S.A)Z A
43819tk HPLC-UVDE: SQ Detector?} 235 AcQuity™ Zn} 2 pE
Ultra performance LC(UPLC, Waters U.S.A) system< A}

4319131 HPLC-FLD+= Waters €2695 Separations Module, 2l
M2475 postcolu mn reaction moudle, reagent manager &
A systemeS ARSI} 7)7)1 842 AL Table 1~Table
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Table 4. Operating conditions of UPLC/UVD

Detector PDA 254 nm {210~490 nm)
Column BEH C18 (2.1 x 50 mm, 1.7 1m)
Inject volume 1 ul
Flow rate 0.4 mL/min
Time (min) 20% methanol 100% methanol
0 100 0
1 60 40
2 55 45
4 55 45
6 30 70
7 30 70
9 20 30
10 0 100
11 0 100
12 100 0

Table 5. Operating conditions of HPLC/FLD

Detector XA : 330 nm EA : 466 nm
Column Carbamate (3.9 x 150 mm, 5.0 ym)
Injection volume 5 uL

Flow rate 1.0 mL/min

Time(min) A% B%

20 80

3 50 50

12 70 30

13 20 80

*A = 20% water : 40% methanol : 40% acetonitrile
*B = 12% methanol
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Table 6. Comparison of recovery and dissolution rate by pesticides at room temperature and 80C respectively

Pesticide Recovery+S.D* (room temp.) Dissolution rate + S.D (80C)
Bifenthrin 88.1x1.1 6.2+1.4
Bromopropylate 91.142.6 5.420.6
Cyhalothrin 119.743.6 4.6+1.9
Chlorpyrifos 85.5+1.3 2.8£0.1
Cypermethrin 78.242.1 2.340.5
Chlorfenapyr 106.6£2.3 0.9£0.4
Dicofol 68.8+3.7 5.3+1.2
a-Endosulfan 87.1+2.6 1.040.1
B-Endosulfan 944422 1.4+0.1
Endosulfan sulfate 126.344.0 2.5+0.3
Fludioxonil 70.443.2 13.1+4.3
Iprobenfos 70.3+3.9 35.1£12.3
Fenpropathrin 93.8+£2.6 4.1£14
Fenvalerate 109.2+7.2 44272
Isoprothiolane 107.3+4.0 39.8+4.9
Tetradifon 85.4+1.1 3.9£0.5
Triazophos 73.4+1.8 23.2+89

* . Standard deviation
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g7 27} 3342 Ould ) o WL koko] S & 9=x  mgke, £4H= bifenthrin 0.05 mgkg cyhalothrin 0.07
off el o] 7HA] =2e] 227} g 4= 7] mel A mg/kg, )= bromopropylate 0.06 mg/kg, chlorfenapyr
E2Q1 A47E Fa3 AH o AR njFolutu} Aol THgsok 0.56 mg/kg O & 247} 29| 5oFo] AEE AT AR =
o ZAIY B¢ Sl & oJ¥E 4 Yt 7L B 7oA 8%9] ko] A& o] % 671014 endosulfan
7] gl 5] 9le AR giE d= 2AL B2 ¥ 0] 0.04~0.80 mg/kg, 3734 bifenthrin] 0.01~0.21 mg/kg,
H Ao Y & %8—6 = Zlo] Br} QHASE Aoz AlgHc) 57294 cyhalothrin®] 0.01~0.30 mg/kg, 47{4] dicofol

0] 0.06~0.09 mg/kg, 12|11 chlorpyrifos, cypermeth rin,

ClRe| ftezY HEZN fenpropathrin, fenvalerate7} Z+Z} 17494 0.02, 0.31, 0.05,

AF 5 T tF 657 o s FARA o] 7153t 1.07 mg/kg?] FE2 HEEYh 121 AFEE = 15
OF 218F2 AT A3 1970004 15%¢] Foko| HEH ol A Ftf 759 sl AEH AoE vepyth AWSAe
23.1%°] HEEL Ko 7} A& 4ydHE Aad =oF endosulfan 0.23 mg/kg, bifenthrin 0.15 mg/kg, cyhalothrin
o] £8E 29 Table 71} Zrh 0.08 mg/kg, chlorpyrifos 0.004 mg/kg, cypermethrin 0.31

7 R 3= 47 £ 17494 cypermethrino] 1.24 mg/kg, dicofol 0.17 mg/kg, fenpropathrin 0.02 mg/kg,
mg/kg, A= 2174 5 1494 cyhalothrin®] 0.07 mg/kg, fenvalerate 0.09 mg/kg, triazophos 0.10 mg/kgZ 9%9| &

U] gExl= endosulfan 0.06 mg/kg, bifenthrin 0.06 mg/kg, oko] A&H 7 o7 vehdth 3= endosulfan 0.19 mgke,
cyhalothrin 0.06 mg/kg, chlorpyrifos 0.01 mg/kg, dicofol bifenthrin 0.07 mg/kg, cyhalothrin 0.06 mg/kg, fenpropathrin
0.11 mg/kg, fenpropathrin 0.07 mg/kg, triazophos 0.33 0.08 mg/kg, tetradifon 0.03 mg/kgZ 5%9] ko] A&4
mgkgo 2 759 Foko] AEHAUT 3 Bayzhlb A}, 22 AL T YT

Slelh 2okl 1400 iprobenfos7} 115 mgkg, B SUES 9JFlo] Hol A%eD g Aele) £
ojak= 57 % 1794 endosulfan 0.17 mg/kg, bifenthrin Aol A LEET Q= 2ZA AELR 187 F 144004
0.64 mg/kg, cyhalothrin 0.04 mg/kg, chlorfenapyr 0.47 endosulfan, bifenthrin, cyhalothrin, chlorpyrifos, cypermethrin,

mg/kg, dicofol 0.10 mg/kg, fenpropathrin 0.12 mg/kg, dicofol, fenpropathrin, fenvalerate, chlorfenapyr, tetradifon,
(riazophos 0.34 mgkg©.® 7E0| 5ofo] AZEIQCt] bifen-  triazophos 5 1150] 5k 75¥0] 77.8%2] FEEL Y
thring 7]£2(0.3 mgkg)s 2 Ao= eyt o o AlFolA A 9% wofol A& AR ey

2da= 37 F 1494 fludioxonilo] 0.62 mg/kg <13} th ZAEL 474 3 57| A bromopropylate, cyhalothrin,
A= isoprothiolane©| 0.02 mg/kg, 2 F2R= bifenthrin 0.26 chlorfenapyr, fludioxonil, iprobenfos, isoprothiolane -5 6

Table 7. List of pesticides detected in tea samples

Sample Pesticide
Chrysanthemum tea Cypermethrin
Green tea Cyhalothrin
Nuomixiang tea Endosulfan, Bifenthrin, Cyhalothrin, Chlorpyrifos, Dicofol, Fenpropathrin, Triazophos
Rosemary tea Iprobenfos
Puer tea Endosulfan, Bifenthrin, Cyhalothrin, Chlorfenapyr, Dicofol, Fenpropathrin, Triazophos
Mulberry leave tea Fludioxonil
Lotus leave tea Isoprothiolane
Oolong tea Bifenthrin
Longjing tea Bifenthrin, Cyhalothrin
Rose tea Bromopropylate, Chlorfenapyr
Jasmine tea Endosulfan, Bifenthrin, Cyhalothrin, Chlorpyrifos, Cypermethrin, Dicofol, Fenvalerate, Fenpropathrin

Endosulfan, Bifenthrin, Cyhalothrin, Chlorpyrifos, Cypermethrin, Dicofol, Fenpropathrin, Fenvalerate,

Tiechkwanyin ts .
ichkwanyin tea Triazophos

Huoguo tea Endosulfan, Bifenthrin, Cyhalothrin, Fenpropathrin, Tetradifon
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Table 8. Number of samples and range of concentration for pesticides detected in tea

Pesticide

No. of sample detected

Range of conc. (mg/kg)

Bifenthrin
Bromopropylate
Cyhalothrin
Chlorpyrifos
Cypermethrin
Chlorfenapyr
Dicofol
Endosulfan
Fenpropathrin
Fludioxonil
Iprobenfos
Fenvalerate
Isoprothiolane
Tetradifon

Triazophos

12

—

!
i
3
3
2
7
8
5
1
i
2
1
1
3

0.01~0.64
0.06
0.01~0.30
0.004~0.02
0.31~1.24
0.47~0.56
0.06~0.17
0.04~0.28
0.02~0.12
0.62
1.2
0.09~1.07
0.02
0.03
0.10~0.34
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Table 9. Exposure assessment of residual pesticides in tea

Pesticide ADE” (mg/person/day)* EDI” (mg/person/day)** EDVADI? (%)***

Bifenthrin 1.100 1.12E-04 0.0102
Bromopropylate 1.650 1.12E-04 0.0068
Chlorpyrifos 0.550 1.94E-06 0.0004
Cyhalothrin 1.100 4.72E-05 0.0043
Cypermethrin 2.750 1.11E-04 0.0041
Chlorfenapyr 0.165 6.16E-05 0.0373
Dicofol 0.110 4.52E-05 0.0411
Endosulfan 0.330 1.09E-04 0.0330
Fenpropathrin 1.650 2.02E-05 0.0012
Fludioxonil 22.000 3.69E-05 0.0002
Fenvalerate 1.100 6.99E-05 0.0064
Iprobenfos 0.165 6.87E-05 0.0417
Isoprothiolane 0.880 9.36E-07 0.0001
Tetradifon 1.100 1.61E-06 0.0001
Triazophos 0.055 4.64E-05 0.0844

D Average dietary exposure, ADIx55 kg

%% Estimated daily intake

Oxx% Acceptable daily intake
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