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Al Uygun 55 (2007) f5H - FRIEPIEAAMERESE - COPRK - K5 TR EE - IholR
B 7 KBRS ~ Sy PO BR = A 1 B 2 XA AHEE - (Nagayama, 1996; Gupta et al., 2008) - tE4 -
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FPD) K& TER 123 (micro Electron capture detector, u-ECD) - FPD f@H g8 A& & 280
Cp-ECD f RS K5 300°C - FPD 48 s DB-608 F4HEFE( P97 0.53 mm x 30 mm,
Agilent, USA ) 73 5 BRAS S T 20EST » WD Ry 170°C 4E8F 2 3> LU reE 4C JHE 230
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Fr% 0.01 - 0.17 mg/kg - N8RS B A B A0 ARl A 2 24 > B (E R S Ao 2
SER > W IRNRAZ AR (S FHAVEER > WO ECRR EHEB (R E - BREEBEMER - SRS -
RS E E2EE A RENEL -
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i - BARXBOR D - HEE S EFRER - AVAEEEE LR R ME T O & HE
AR - J7 A BREHE AR R BRI R AT -
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FREETE R AR R SRS E (Maximum residue limits, MRLs) 20 B HIRE » FlifElr
BT R ENEZESEIEEY — - HNSEEY SRS E R EBRAE - RS T ZH
==

EEINAEERGHATER > 1N N SBIEYRGEAT - BRIEN T R =R > SERER
FIfEY) LAV BT RETE SRR A R - BHIVER AT ENERER 1. SASHTHEARER
(Acceptable daily intake, ADI) ~ 2. ZHFY)ZBIR-PIHER ~ 3. BRE(ERFEFEY T 2 HIEEY
BE IWHAAER - ANSEMNETE - TEFRAWEE - 88 » DG EAF > ERE—
TEIEPIR A R 5 e Z R IR ER PR E -

EbieEi® ~ A KRB A BRIV RER AR AT BRI R B ER s R
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A > 5 A RESE N Ry iE SR EERE SN R B RO AR RE I TR | - IRIEBR = S50k _ERVEERY ~ 25 R
RSB ERER R - AR TS LRI LA BT EAE R 2 25 - HVEEM
B HIRREE > (el e T I 2ERy - TERFRIIREERROEE > MRS NA TR > BRI T
e

R TR R R s AHTFTRIE A R OB AR R B R BRI R E (1.9
DFTINFE) RN E R ENRERE R T URRE SEAFHRERNIHRAE (maximum
permissible intake, MPI) AYEq 73 EEAE R EBGRAIUIHE - RIERFLSER IR - DIEHRSR R -FYEGER
AR RREERFEE > {85 MPIAY 0.01 ~ 2.17% - (LR AT EEEGRNREE > 494 MPI
f90.17 ~5.78% > ELIEIRIE R K EERAVREE R > Al MPIHY 0.01~4.98% (/1) - H_EAl
GEREAL - R R RS AR R B RS IRE > A EPET SR BT B
HE S e M fREEE

BURPL T BRI A AR | SURTTEE R LAVE SR - MEREREIRFUEHEE - WA E
FEE A PREUTEIHY SR AR - PLARAERT E R AR (R 8ERY | S n] B 22 e 0 ERIE (No observed
adverse effect level, NOAEL) ; Ryt RZEAE | (RIEZBUFZAERIERTARITGIF RS © RikE
EHEEN LR AHRESRAEEREHESRE > VTR PSRRI AT E
PR - BT E PR G R R EE E IRAE(FY) LRSI - B AR a1 AB ST AL R EEHTE
A GBS - SEEEVNaEFNEER - R ERRERHIIES  fE iR
BB ¢ AINZEIRY TR « BEOKREEVA RS - 'R AN - BRECE®E > LEAER
A2 g AHIZE A R EER R R A L IR IS LB T EHIIREAE - TR TRV R R A - H
EEHOERTR R TS o FEEEARHIERE T - HEAE —KIZ MK EAHFRIRIEY) -
REARTBEHEE @ IEReSFERR - A eHRFEEREE - AIEEEENER A ME
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HigRERZIEFME - b RERD)  HEEDREERA > QAR EEE SRR 5ok
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BEFRERERREE - HEmZ eVl EsEE -

= o

AT B R IA T/ Enh f e dstabg b [ElC « S5 ~ MREEEE ~ sRISEE - =
BE ~ MRIER OB E N B BB TAE - PR —BFE AR B AT -

SE

1. OREERE. 2008, £EREE L &R ok —RJES. AoEsEN 63:14 -

2. FEE. 2003. o itk aa il 2 SRR EoT. 2T TR 22: 101-112 -

3. PRIEfE ~ MFEE ~ = H. 2008, [EFTERBIME VU & kbR et s icaa B R 2 8. 2Rk
BF9e R 27:63-72 ¢

4. Abou-Arab, A. A. K. and Abou-Donia, M. A. 2001. Pesticide residues in some Egyptian spices and
medicinal plants as affected by processing. Food Chemistry 72: 439-445.

5. Bai, Y., Zhou, L. and Wang, J. 2006. Organophosphorus pesticide residues in market foods in Shaanxi
area, China. Food Chemistry 98: 240-242.

6. Bhattacharya, A., Chowdhury, A., Somchowdhury, A. K., Pallarl, A. K. and Roy, U. S. 1995. Studies
on residues, persistence and pre-harvest interval of cythion, durmet and ripcord in made tea of
Darjeeling. Pestology 21(2): 28-36.

7. Chen, Z. M. and Wan, H. B. 1988. Factors affecting residues of pesticides in tea. Pesticide Science
23: 109-118.

8. Chen, Z. M., Wan, H. B., Wang, Y., Xue, Y. and Xia, H. 1987. Fate of pesticides in the ecosystem of
tea garden. In Proceedings of the international symposium, tea quality-human health, November



120 T R 553500 (2016)

4-9. pp. 146-149. Hangzhou, China: Tea Research Institute, Chinese Academy of Agriculture
Sciences.

9. Gupta, M., Sharma, A. and Shanker, A. 2008. Dissipation of imidacloprid in Orthodox tea and its
transfer from made tea to infusion. Food Chemistry 106: 158-164.

10. Nagayama, T. 1996. Behavior of residual organophosphorus pesticides in foodstuffs during leaching
and cooking. Journal of Agricultural and Food Chemistry 44: 2388-2393.

11. Ozbey, A. and Uygun, U. 2007. Behaviour of some organophosphourus pesticide residues in
peppermint tea during the infusion process. Food Chemistry 104: 237-241.

12. Wan, H., Xia, H. and Chen, Z. 1991. Extraction of pesticide residues in tea by water during the
infusion process. Food Additives and Contaminants 8: 497-500.

13. Wu, C. C., Chu, C., Wang, Y. S. and Lur, H. S. 2009. Analysis of carbamate pesticides residues in tea
samples by high-performance liquid chromatography with fluorescence detector. Journal of
Environmental Science and Health, Part B 44: 58-68.

14. Zuin, V. G. and Vilegas, J. H. Y. 2000. Pesticide residues in medicinal plants and phytomedicines.
Phytotheraphy Research 14: 73-88.



X R R AR A B e RS 121

T IR A Z EEEL

Table 1 Comparison of preparation methods for five samples

A? B C D E
ZHEAE (mbL)

170 170 100 100 100
Consume of ACN
B (/N

2.5 15 4 2 3

Time spent (hr)
U AfERE A TTE A B C D K E RIEELZ CNS-13570-2 ~ B0 702
HEmER=EIE - BARITE-A REARHITEB -

R ZRBIRESEEH IR A R T A [BYeR

Table 2 Recoveries of 3 types pesticides with different sample preparation methods

K im [EUg%  (Recovery, %)

BlE A o A AR A
Preparation Organophosphate Organochloride and Carbamate

Method Heteroaromats

A 8/28° (72.5-137.7%) ¢ 13/14 (72.3-120.1%) 8/9 (80.7-97.1%)
B 24/28 (62.7-104.8 %) 0/14 (-) 2/9 (92.9-135.3%)
C 23/28 (65.7-106.2 %) 6/14 (62.2-77.4%) 9/9 (65.7-119.0% )
D 0/28 (-) 0/14 (-) 9/9 (76.9-119.4%)
E 0/28 (-) 0/14 (-) 09 (-)

a

D RSB T A A B~ C~ D K E pRlFE B CNS-13570-2 ~ B0 J70k ~ ZHEMmE R
FEE  BRW T EA AR FEB -

O S FRORIEIULEE 100 + 40 Y% EREEY - SRR T > P EETE -

©1 () NEEFRRA[EUTFREE 100 + 40 % EREENEFREIUCE § ZEEIUCEREE 100 + 40 %2 fREEE)

Ky O B > H[ESRADI-FROR -
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R= > AEREL R RRER RIS kg SRR o
Table 3 The results of pesticide residues and violation reasons in 2" winter teas in different areas

EIRF A
T y5) I Violation reasons
UGS 4 1 (%) BEHARE

HEEFEH At

Area Analysis Violation  Violation wHE (%)
. (HEZ, %) (e %) :
b b t
number  number ratio Over-MRL No-detected Both in one
sample
Al 7 24.1 4 (138) 4 (138) 1 (34)
Mingjian
ot 18 40 6 (13.3) 14 (31.1) 2 (44)
Chushang
/E\‘:'
) 25 33.8 10 (135) 18 (24.3) 3 (41)

Total
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Table 4 The detected results of violated 2nd winter teas in different areas
EAE ria
E%EE e Mingjian — Chushang ___
VIOBON Pesticide e TG R
Number Residue Number Residue
72 L& Chlorfenapyr 1 2.54 1 3.75
FIL % Bifenthrin 2 2.77-2.82 0 -
S Acetamiprid 1 2.03 0 -
He %2 lambda-Cyhalothrin =~ 0 - 1 1.01
Over-MRL 355 Fenpropathrin 0 - 1 6.55
R EE Deltamethrin 0 - 1 5.74
7= 2 /% Imidacloprid 0 - 1 5.19
JfEEkR Carbofuran 0 - 1 142
A FA Prothiofos 1 0.01 1 0.01
EETEHI Prochloraz 2 0.01 0 -
FEEFA Terbufos 1 0.02 0 -
) Z5%f Ethion 0 - 7 0.01-0.17
fﬁfﬁe | ik Dichlorvos 0 : 2 0.1-0.39
L[] Iprodione 0 - 2 0.16-0.17
ikl Bromopropylate 0 - 1 0.27
BEWEE Procymidone 0 - 1 0.23
L\ Dicrotophos 0 - 1 0.01
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Table 5 The detected results of 30 registered pesticides in tea in different areas

4[] rii &
=Y Mingjian Chushang Total
Common name
8 % 8 % 8 %
Number Number Number
UK 25 86.21 39 86.67 64 86.49
Chlorfenapyr
ﬁgﬁt . 18 62.07 32 71.11 50 67.57
Imidacloprid
i _ 16 55.17 22 4889 38 51.35
lambda-Cyhalothrin
fﬁ,\ YAN
kit 14 48.28 22 48.89 36 48.65
Chlorpyrifos
. 11 37.93 22 48.89 33 44.59
Fenpropathrin
A
o 12 41.38 15 3333 27 36.49
Bifenthrin
Siipaca
SE D_ . 11 37.93 10 22.22 21 28.38
Acetamiprid
ah 515
A 3 10.34 17 37.78 20 27.03
Methomyl
bprik 3 10.34 14 31.11 17 22.97
Carbofuran
RS 5 17.24 10 22.22 15 20.27
Deltamethrin
IRAT
ImprF 2 6.90 13 28.89 15 20.27
Carbaryl
ke 8 27.59 5 11.11 13 17.57
Cyfluthrin
AN
noriE 8 27.59 4 8.89 12 16.22
Flufenoxuron
%QE.H;C . 4 13.79 5 11.11 9 12.16
Flonicamid
EREE 2 6.90 5 11.11 7 9.46
Permethrin
R S\
BARS 2 6.90 5 1111 7 9.46
Methidathion
pAent
ikt 2 6.90 5 11.11 7 9.46

Buprofezin
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A rii “a
=¥ ey 2 Mingjian Chushang Total
Common name (G2 (G2 (G2
% 9 %
Number Number Number
N
SEHEIE 6 20.69 1 2.22 7 9.46
Chlorfluazuron
—Pt [
s 2 6.90 4 8.89 6 8.11
Fenvalerate
/F! [
f5oefl 0 0.00 5 11.11 5 6.76
Tebuconazole
2 e
A . 2 6.90 3 6.67 5 6.76
Flucythrinate
ELiE
=EA 0 0.00 5 1111 5 6.76
Pyridaben
H7EH . 2 6.90 2 4.44 4 541
Pyraclostrobin
Ny
FR{LA _ 0 0.00 4 8.89 4 5.41
Tau-fluvalinate
ZEE
=g 1 3.45 2 4.44 3 4.05
Triadimenol
oy
%L# 2 6.90 0 0.00 2 2.70
Thiamethoxam
pre:
ik _ 1 3.45 0 0.00 1 1.35
Fenpyroximate
=155
. 0 0.00 1 2.22 1 1.35
Tridemorph
=
TE]T . 1 3.45 0 0.00 1 1.35
Clothianidin
GoraE
1 3.45 0 0.00 1 1.35

Halfenprox
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Table 6 The detected results of 9 non-registered pesticides in tea in different areas

AN
5 455 %.FEﬁ ) P &5
Mingjian Chushang Total
Common name o e 18
of pesticides % % %
Number Number Number

Pl VAN
}ﬂ.ﬂ“ 0 000 8 17.78 8 10.81
Ethion
3 VAN
— R 0 000 2 4.44 2 2.70
Dichlorvos

A
i E‘l 0 0.00 2 4.44 2 270
Iprodione
iy =y JAN
= "L*_“ 1 3.45 1 2.22 2 2.70
Prothiofos
Bl 2 690 0 0.00 2 2.70
Prochloraz

y4=Y JAN
FEEt 1 345 0 0.00 1 1.35
Terbufos

AL
Akt 0 000 1 2.22 1 1.35
Bromopropylate
BORE 0 000 1 2.22 1 1.35
Procymidone
5y VAN
SR 0 0.00 1 2.22 1 1.35

Dicrotophos
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Table 7 The MRL of 39 pesticide residues in 2" winter teas in Taiwan, Japan and EU

AR (ppm)

2 MRL
Pesticide =28 HA B
Taiwan Japan EU
72 ML Chlorfenapyr 2 40 50
7 2% Imidacloprid 3 10 0.05
£% % lambda-Cyhalothrin 2 15 -
Vefrf2 Chlorpyrifos 2 10 0.1
753828 Fenpropathrin 10 25 2
L8 Bifenthrin 2 25 5
oESEEE Acetamiprid 2 50 0.1
4n /515 Methomyl 1 20 0.1
JnfREL Carbofuran 1 0.2 0.05
HEEE Deltamethrin 5 10 5
InfRF] Carbaryl 2 1 0.1
Fk8E Cyfluthrin 5 20 0.1
& 5% Flufenoxuron 15 15 15
& /e Flonicamid 5 40 0.05
KA Methidathion 0.5 1 0.5
FHEFA @ Ethion - 0.3 3
B HEE Permethrin 10 20 0.1
Ari25% Buprofezin 1 20 0.05
ZEX{BEF] Fenvalerate 5 1 0.05
TZtERE Chlorfluazuron 5 10 -
155 F] Tebuconazole 10 25 0.05
L Flucythrinate 10 20 0.1
H 528y Pyraclostrobin 5 - 0.05
H1% K Pyridaben 5 10 0.05
t2{bF Tau-fluvalinate 5 10 0.01
= Z&P% Triadimenol 6 20 0.2
&2 *Dichlorvos - 0.1 0.02
e [E] @ Iprodione - 20 0.1
L7  Prothiofos - 5 -
BETIHT ® Prochloraz - 0.1 0.1
97 Thiamethoxam 1 15 0.1
753t i Fenpyroximate 5 10 0.1
=157% Tridemorph 20 20 20

127
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FEREETE (ppm)

¥ MRL
Pesticide =8 HA BREE
Taiwan Japan EU
H]J& T Clothianidin 5 50 0.05
& 7558 Halfenprox 5 10 -
FEAEFA @ Terbufos - 0.005 0.01
7% @ Bromopropylate - 0.1 0.1
BEJEE ° Procymidone - 0.1 0.1

=LA Dicrotophos - - -

3t

U RETEARB AL NI R

- IR T EAE
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Table 8 The risk assessment of 2" winter teas
yanydid KR R ° (mg/day/
fkﬁﬁ/h—:g Rt & MPJ? RS B ( g y)\) %MPI
s (mg/kg) (ppm) Exposure level
Eéﬂf‘ H =t R =] =t AR =]
Pe;t:ci de Residue MRL EAE BHFE O CPEE BERE SEFE CPEE
BAE EEE =8 (mg/day/ \)  Hif A A A FREA A
Max. Aver. Taiwan A’ B C A B C
5L 3.75 0.23 2 1.2 0.01952  0.01041  0.00120 1.63 0.87 0.10
Chlorfenapyr
fi R
] . 5.19 0.67 3 3.6 0.02702  0.01562  0.00349  0.75 0.43 0.10
Imidacloprid
L
. 4.6 0.5 2 1.2 0.02395  0.01041  0.00260  2.00 0.87 0.22
lambda-Cyhalothrin
G
B’UH’TM. 0.73 0.14 2 0.18 0.00380  0.01041  0.00073 2.11 5.78 0.40
Chlorpyrifos
Boes
T 2.82 0.42 2 0.6 0.01468  0.01041  0.00219 2.5 1.74 0.36
Bifenthrin
SRz
EE/JEE::.. 2.03 0.33 2 6 0.01057  0.01041  0.00172  0.18 0.17 0.03
Acetamiprid
497515
o 0.05 0.02 1 0.6 0.00026  0.00521  0.00010  0.04 0.87 0.02
Methomyl
Imfrex 1.42 0.18 1 0.18 0.00739  0.00521  0.00094 4.11 2.89 0.52
Carbofuran
EE
. 5.74 0.94 5 0.6 0.02988  0.02603  0.00489  4.98 4.34 0.82
Deltamethrin
ARA
IpRF 0.42 0.12 2 0.48 0.00219  0.01041  0.00062  0.46 2.17 0.13

Carbaryl
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YNEEN: NS wg = iéﬁ"éb
rdany 314 BHFE MPI° FEaE " (mg/day/ \) %MPI°
. (mg/kg) (ppm) Exposure level
bectiide Residue MRL BAE TR OPOHE RAME AR PHE
mAE EEE =8 (mg/day/ \)  #ifh A A A S S
Max. Aver. Taiwan A’ B C A B C
il JAN
ﬁm_ﬂb 0.17 0.05 - 0.06 0.00088 - 0.00026 1.47 - 0.43
Ethion
— &P\
f%h 0.39 0.25 - 0.06 0.00203 - 0.00130 3.38 - 2.17
Dichlorvos
jﬁ._‘
REE'I_EJ 0.17 0.17 - 2.4 0.00088 - 0.00088 0.04 - 0.04
Iprodione
iy oy JAN
Eﬁ’“*.“ 001 001 - 0.006 0.00005 - 0.00005  0.87 - 0.87
Prothiofos
s 0.01 0.01 - 0.6 0.00005 - 0.00005 0.01 - 0.01
Prochloraz
yd=Y JAN
Ferfa 0.02 0.02 - 0.012 0.00010 - 0.00010 0.87 - 0.87
Terbufos
AL
ikt 0.27 0.27 - 1.8 0.00141 - 0.00141 0.08 - 0.08
Bromopropylate
BRI 0.23 0.23 - 1.8 0.00120 - 0.00120 0.07 - 0.07

Procymidone

** MPI 55> ADI DU RSP AaRGE - BIRSPHIREE DL 60 A TEtE -

" REBEESNEYERINAER > NeE B CEHaR 1.9 AF/ A FTE -
T %MPI Y (FEEEEFRLL MPI) x 100% -

“ASB - CORIFRRUAR AR & - TR AT BT RO B -
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Risk Assessment of Pesticide Residues in Second
Winter Teas

Yu-Ju Huang* Shiou-Ruei Lin? Chia-Chang Wu?
Summary

To establish the completely pesticide residue analysis method of 2™ winter tea for the complete security
evaluation, the suitable sample preparation, instrumentation and the examination method is necessary. We had
evaluated five sample preparation methods for pesticide residue analysis of 2™ winter tea. It suggested that the
modified CNS13570-2 is the best sample preparation methods for pesticide residue analysis of 2" winter tea.
According to multipesticides residues analysis, it indicated that Chlorfenapyr, Imidacloprid, Cyhalothrin and
Chlorpyrifos were the most use pesticides in Mingjian and Chushang tea areas. However, all the calculation
results of exposure level are lower than the maximum permissible intake (MPI), it suggested that there should
be no harmful effect to human health when consumers buy teas which fit the standard of maximum residue
limits.

Key words: Tea, Pesticide residues, Food safety
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