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DAR AT BRI K it 2 - BRI R 2 AR SR IHIE - 1997 % 2002
FREERE 12 SR 2 R » PSR 2113 (4 > i 37 TEA TR EE - 253
36 iR AR SR o (B8 1.70% - Holf RE I RS > S 25
R AR AU R 2 B EE - 5 T B RSB R R = R
FtACEthion) 21 {4(0.93% ): [aHEfr#3( Chlorpyrifos ) 11 4-( 0.52% ) 3% & fA( Methamidophos )
3 (0.14%) - {fifRts (Profenofos) 1 4 (0.04%) - [@hfs (Chlorpyrifos) fZ A%
SCAEAE LA - HIEH /7Y 0.01-3.33ppm - HH 1 EmENEEF NS 2 Z2E
#F & 2ppm - ME&fL (Ethion) -~ ZE&fA (Methamidophos) K fffifféfs (Profenofos) 7%
77 A7 9.19-0.02 ~ 0.05-0.19 ~ 0.35ppm » [t =FHEER H Fi A% A S s E A e B - E
ZAES S AEHEEYORDK ~ BIEE - 53 - 8 - F0M8 - LR ER - EEERT
BADEE -

BART: AikuEeE - BaEy - %

Al

B R R SR AR S e s (G M B AL > AR ERSEER B B A B - ek aa i R aEsH
B —EERTE=TEET L ESEREE W (CF &S] 0 1999) o Mt EHIE A RS
&z AN S EREY) o LB RS E SO A R EE - AFgita (Chlorpyrifos) ~ AFIFA

( Diazinon )~ J& A4 ( Methidathion )~ #8252 ( Phosalone )~ = &#A( Trichlorofon )~ ##3£A( Quinalphos ) -
FEIENTEZ aaF AV NGEEEIE « ZRE - ZREEFRL - R Ante i - R - sl - R - B
HE - LLZREN RS ~ /NS R RS (Y ORI - 2001) - HNA B ETIEA ¢ Lk
J758 - AR - 25850 - TEEYRe R EIRS N iR - B - 3G EYIIL - A
HBEBATY - 4 HEYEEE DERE: - HILE B EVNERER RIF - BEZ RS R R R -

BRAEEEN R EEELE - BAEHEE 55 NEARSER  EAEYRABEME RS2 L
P& REREE% 22 (Cholinesterase) 45 & » (S (HfiaS i P (B EERE 2 ZBEERRRE 2 R  iERE RS ENREE

LTBtEREZE B R EN B HIA T R Bt S - 298 mikhs -
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BRI - 1T H &R 2808 - LA RIS T B g EEE R S - SN ERTZIE
FIRoE - RSN K (TREIEE ORI EEREEE - 1993) - [NILE AL R E SRR O 7
& Ve RHE -

R¥E 1994 FEEESTSHHFTHREET » 12%0IVHEEIEFR OB 2 BERE LM - It
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AE/KAERIESE & > BTN E TR B B haEES - IR D B B 7 R S R S o TR U
TTREAS Z BB - ZRSE RIS R T ARUE TR BRI B 2 R BRI A 38 4 » 1Y 1996 SR %
EHERAE > AREEEREZISE WEZ S - BRI R E T BRI % - I

(2001) Ert=Ela sk T & A R B R SR R IS I A TR AT - 28T AN & B R 2R A e T
FIBEZRGET R BFE A T EIEREE P H R HhIME 1945 2 1966 F /N ER % =&
Tz RETFERHEITH R - AEBHREE AL 75.4% - LEBIRE (BERPE » 1997) - Kbt ¥HA
PR RS e RREE S E G - AW TR S IR A8 R 70 1% (Multiresidue analysis ) (A% - 1999 ~ 2001 ;
G~ G5/ A 01992 5 4504 0 1982 ;5 Lee et al., 1991; Luke et al., 1981, 1983; Luke, 1986 ) 43 HT7EE 4T
S 2 AR EE 2 oy e B DU H i B @R E T R R AR RS - W%

/|

MRERGE

— ~ BRI BBk R B
1997 -2 2002 AR 28 & 2 BiE ~ 230~ BKE - Frir - ' - 29 BEi
TM O EFE - Sl ERACES T ECREAERITE TR EIE - P i E R T
AR R JEREE TR - DAZ/FVBIBREREN BT - 20°C 22 IR AT -
FEEL 10 5255 > A 60ml E=NfE ~ 28 A5 ~ Aodili (30/20/50) ZIREGR » DUSTERET
e 1 53 P DUBACH R EFRIEE - RUBR LU R E IR RE 28 it NI E &% 10ml>
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T TR EERE A
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A AR A A
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* (RS KRR
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IR AT AE 35 J3 8N AT 5ERK ©
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K= Rk Enta i &R RERR ST - 4iat 1997 42 2002 £t & A kR T 36
> R GRS 1.7% - FLDL 1998 Rt - (iR 6.47%(11 fF) » 1997 £
PRI - AL L 2.22%(2 ) - ZRIM1E 1999 -2 2002 4 » FEMZ TR H 1.90
Z£0.77% - B ERE NEES -

pRE ISR TS - et AT RS 4 & - B TFgirie (Chlorpyrifos) Bof%a
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LR 20pm Sh 0 HERAPKEBZ 2R HE > BNL2HE - £E 3 RS 25 (1
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Studies on the Residue of Organophosphate

Insecticides in the Fresh Tea Leaves

Chia-Chang Wu*

Summary

A study using gas chromatography (GC) with flame photometric detector (FPD ) has been used to
determine the organophosphate pesticide residue in fresh tea leaves. We have examined 2113 samples of
fresh tea leaves collected from 1997 to 2002 at 12 prefectures in a tea garden in Taiwan.

Of the 37 kinds of organophosphate pesticides analyzed, 36 samples in the ratio of 1.70% had pesticide
residues. Banned pesticides were not found, but 25 samples had pesticide residues that were not registered
in tea use. The number and percentage of each positive pesticide were Ethion (n=21, 0.93% ) , Chlorpyrifos

(n=11, 0.52% ), Methamidophos (n=3, 0.14% )and Profenofos (n=1, 0.04% ). The range of Chlorpyrifos
was 0.01-3.33 ppm. One sample was above the national pesticides tolerance, whereas others were under the
tolerance level. Ethion was in the 9.19-0.02 ppm range, Methamidophos 0.05-0.19ppm and Profenofos was
0.35ppm. However, these 3 kinds of pesticides were not registered in tea use, but they were permitted to be
used on rice, peanuts, vegetables, mangoes, guavas, watermelons, citrus and melons.

Key words: Organophosphate, Pesticide residue, Tea

1. Assistant Agronomist, Tungding Branch of TRES, Nantou, Lukou, R.O.C.
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Fig. 1A. GC chromatograms of organophosphorus pesticides

(column: DB-608 30m x 0.53mm id 0.83um; detector: FPD, 280°C)
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Fig. 1B. GC chromatograms of organophosphorus pesticides

(column: DB-608 30m x 0.53mm id 0.83um; detector: FPD, 280°C)
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F— ~ BEDIMIR A&
Table 1. Pesticides monitored and limits of detection (LOD)
g5 { [zf%i’ft GRERIE EE_)\S%FE il %{E&@{HU%
Pesticides Chemical Tolerance Inj. conc Recovery Detection
formula (1 9/9) (1 9/9) (%) limit (2 9/g)
JIIEER VN C11H16CO,PS, 0.5 86.96 0.02
Carbophenothion
EERYN CgH1;C13NO3PS 2.0 0.5 76.56 0.01
Chlorpyrifos
KA C12H21N,05PS 2.0 0.5 85.96 0.01
Diazinon
Y VA C.H,C,0,P 2.0 0.5 67.71 0.01
Dichlorvos
WA TV CsH;,NO3PS, 0.5 87.14 0.01
Dimethoate
RIBIAEHEY) C1oH150PS; 0.5 115.21 0.01
Dyfoxon
—mfi C14HuNO,PS 0.5 97.53 0.02
EPN
BRI CoH204P,S, 0.5 88.24 0.01
Ethion
HRER CgH150,PS, 0.5 82.65 0.02
Ethoprophos
N4V Ci1oH1505PS 0.5 79.63 0.02
Fenthion
PG Ci3H1sNO4PS 0.5 105.12 0.01
Isoxathion
FEHIFA C10H1506PS, 0.5 87.53 0.02
Malathion
FEAEA CgH1sNO3PS; 0.5 81.13 0.02
Mephosfolan
TG CgH1503PS 0.5 37.33 0.01
Metasystoxi
I C,HgNO,PS 1.0 0.3 101.82 0.005
Methamidophos
DAY CsH11N,0,PS; 0.5 0.5 91.30 0.01
Methidathion
FEXR C;H1306P 1.0 05 90.00 0.02
Mevinphos
RS R CgH1oNOsPS 0.5 80.65 0.02
Methyl

-Parathion
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Monocrotophos
B
Omethoate
BRin
Orthene
(RSEAVLVN
Parathion
CEESSN
Pirimiphos
E= =N
Phenthoate
fEdms
Phorate
FEDUNYA
Phosalone
Y IN
Phosmet
e
Profenophos
RERTTLVN
Prothiofos
=
Pyraclofos
BRI
Pyridaphenthion
Fean
Quinalphos
(ALY
Suricide
FEAEF
Terbufos
LERIAHEY)
Tokuoxon
=%m
Triazophos
=&m

Trichlorfon

C;H14NOsP
CsH1,NO4PS
C4H1oNOsPS
C1oH14NOsPS

Ci1H5oN04PS
C12H1704PS;
CH1O,PS;

C1,H15CINO4PS
2

C1H1,NO,PS,

CyH1sBICIO,P
S

C11H15ClL,0,PS,

C14H15CIN,O5P
S

C14H17N,O4PS

C1oH15N,03PS
Ci5sH1NOyP
CoH,,0,PS;

C11H15Cl,04PS

C12H16N305PS

C4HsCl30,4P

5.0

2.0

2.0

0.5

0.5

0.5

0.5

0.5

0.5

0.1

1.0

0.5

0.5

2.0

0.5

0.5

0.5

0.5

0.5

0.5

0.5

92.51

93.75

97.19

95.24

88.53

79.17

64.10

86.00

70.91

120.72

88.88

87.63

70.59

84.00

102.32

75.81

88.88

75.47

90.56

0.01

0.01

0.01

0.01

0.02

0.02

0.02

0.01

0.01

0.02

0.02

0.01

0.02

0.02

0.02

0.01

0.02

0.01

0.01
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Table 2. Sampling numbers of fresh tea leaves in Taiwan from 1997 to 2002

BIEZCIEITFE AR 22 1 (2003)

T BRHAFIEEE (1997-2002)

HUES H
& Number of samples

Prefecture 1997 1998 1999 2000 2001 2002
LE#R Yilan 44 54 33
2210 Taipei 29 23 36 9
3.BkE % Tayoyuan 32 36 48 26
4 37 TH% Hsinchu 28 5 5

5.5 3EH% Miaoli 11
6.Z 9% Tacihung 1 6
7.59#%8% Natou 79 170 182 79 186 260
8.k Yunlin 30 14 13 25
9.32%% Chia-| 1 93 134 144 145

10.5 /R4 Kaohsiung 19
11.Z 5% Taitung 48 19 2
12.7¢3% 7% Hwalien 3 11 15 5
4=t Total 90 170 427 389 521 516
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R AR RS E Y (1997-2002 4F)
Table 3. Positive cases and residues of organophosphorus pesticides in fresh tea leaves from 1997 to 2002

B U H et B FERE
Number of Positive samples Residues
samples (19/9)
Pesticide analyzed Number % Min Max Average
A. Sample analyzed in 1997
{EEIE YA 90 0 ND ND ND
Chlorpyrifos
BRI 90 2 2.22 0.14 0.91 0.52
Ethion
2N 90 0 ND ND ND
Methamidophos
R 90 0 ND ND ND
Profenofos
B. Sample analyzed in 1998
{EEIE YA 170 3 1.76 0.01 0.07 0.05
Chlorpyrifos
BRI 170 5 2.94 0.11 2.23 1.25
Ethion
A 170 3 1.76 0.05 0.19 0.14
Methamidophos
HTREFA 170 0 ND ND ND
Profenofos
C. Sample analyzed in 1999
({EEIE YA 427 2 0.70 0.21 1.03 0.62
Chlorpyrifos
£ o/ 427 3 0.47 0.88 9.19 3.82
Ethion
2N 427 0 ND ND ND
Methamidophos
HTREFA 427 0 ND ND ND
Profenofos
D. Sample analyzed in 2000
(EEIRN 389 0 ND ND ND
Chlorpyrifos
BRR 389 6 1.54 0.26 1.65 1.09
Ethion
A 389 0 ND ND
Methamidophos ND
M 389 1 0.26 0.35 0.35 0.35

Profenofos
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E. Sample analyzed in 2001

ALY YN 521 5 0.96 0.44 3.33 1.05
Chlorpyrifos
BTN 521 2 0.38 0.02 3.02 1.50
Ethion
B 521 0 ND ND ND
Methamidophos
et 521 0 ND ND ND
Profenofos
F. Sample analyzed in 2002
P 516 1 0.19 0.65 0.65 0.65
Chlorpyrifos
BRI 516 3 0.58 0.16 0.57 0.3
Ethion
JEASU/N 516 0 ND ND ND
Methamidophos
ARt 516 0 ND ND ND

Profenofos




