%22 (0D%)
Gompound Retention time Quatitation |Confirmation
(min) (m/z) (m/z)

51 |CYANOPHOS 12.59 243.0119 109.0081
52 |CYFLUFENAMID 16.84 412.1210 294.0780
53 |CYFLUTHRIN 21.23, 21.33, 21.42, 21.44 163.0081 206.0606
54 |CYHALOTHRIN 19.71, 19.89 181.0653 197.0345
55 |CYPERMETHRIN 21.57, 21.67, 21.74, 21.77 181.0653 163.0081
56 |CYPROCONAZOLE 17 222.0434 138.9951
57 |CYPRODINIL 15.27 224.1188 225.1266
58 |p,p'-DDD 17.38 235.0081 237.0048
59 |p,p'-DDE 16.57 246.0003 247.9970
60 |o,p'-DDT 1743 235.0081 237.0048
61 |p,p-DDT 18.09 235.0081 237.0048
62 |DELTAMETHRIN 23.54 252.9051 250.9071
63 |DIALLATE 11.7,11.9 234.0719 86.0606

64 |DIAZINON 12.69 304.1011 179.1184
65 |DICHLORAN 12.09 205.9650 123.9954
66 |DIELDRIN 16.73 262.8564 264.8535
67 |DIETHOFENCARB 14.6 267.1471 225.1001
68 |DIFLUFENICAN 18.32 266.0429 394.0741
69 |DIMETHAMETRYN 15.35 212.0970 255.1518
70 |DIMETHENAMID 13.57 230.0406 154.0690
71 |DIMETHOATE 12.07 124.9826 87.0143

72 |DIMETHYLVINPHOS (£) 14.36 294.9694 296.9666
73 |DIMETHYLVINPHOS (2) 14.64 294.9694 296.9666
74 |DISULFOTON 12.94 88.0347 274.0285
75 |DITHIOPYR 14.04 354.0587 286.0473
76 |EDIFENPHOS 17.94 310.0251 172.9826
77 |Endosulfan sulfate 16.21 240.9030 194.9480
78 |ENDOSULFAN (a) 17.33 240.9070 194.9480
79 |ENDOSULFAN (B) 18.04 271.8102 386.8400
80 |ENDRIN 17.14 262.8564 264.8535
81 |EPN 18.98 156.9877 185.0190
82 |EPOXICONAZOLE 18.58 192.0329 165.0220
83 |[ESPROCARB 14.47 222.0953 162.1283
84 |ETHION 17.35 230.9737 153.0139
85 |ETHOPROPHOS 11.08 157.9625 200.0095
86 |ETOFENPROX 21.92 163.1123 183.0810
87 |ETOXAZOLE 19.08 141.0152 300.1200
88 |FENARIMOL 20.16 138.9951 219.0325
89 |FENCHLORPHOS 14.02 284.9309 286.9280
90 |FENITROTHION 14.29 277.0174 260.0146
91 |[FENOXANIL 17 188.9874 293.1057
92 |FENPROPATHRIN 19.11 265.0739 181.0653
93 |FENPROPIMORPH 14.74 128.1075 129.1107
94 |FENVALERATE 22.57,22.81 125.0158 167.0628
95 |FIPRONIL 15.28 366.9435 368.9406
96 |FLAMPROP METHYL 16.58 105.0340 77.0391

97 |FLUCYTHRINATE 21.74,21.94 199.0935 157.0465
98 |FLUDIOXONIL 16.35 248.0397 154.0531
99 [FLUQUINCONAZOLE 20.87 340.0401 342.0377
100 |FLUTOLANIL 16.29 173.0214 145.0265




F#2 (03%)
Gompound Retention time Quatitation | Confirmation
(min) (m/z) (m/z)
101 |FLUVALINATE 22.69 250.0610 209.0841
102 |FOSTHIAZATE 15.07 195.0119 283.0466
103 |FTHALIDE 14.99 242.8752 240.8782
104 |INDOXACARB 23.28 203.0219 150.0111
105 {IPROBENFOS 13.25 204.0010 91.0548
106 [ISAZOPHOS 12.94 161.0356 256.9791
107 [ISOFENPHOS 15.41 213.0317 255.0786
108 [ISOFENPHOS OXON 14.77 229.0266 200.9953
109 |ISOPROCARB 9.96 121.0653 136.0888
110 [ISOPROTHIOLANE 16.41 290.0647 117.9911
111 [ISOXADIFEN ETHYL 17.76 294.1130 222.0919
112 [ISOXATHION 16.91 105.0340 313.0538
113 |[KRESOXIM METHYL 16.67 116.0500 131.0735
114 [LENACIL 17.99 153.0664 136.0399
115 [MALATHION 14.44 173.0814 127.0395
116 [MECARBAM 15.48 131.0041 159.0354
117 IMEFENACET 19.85 192.0119 120.0813
118 IMEFENPYR DIETHYL 18.58 252.9935 254.9907
119 [MEPRONIL 17.59 119.0497 269.1416
120 IMETALAXYL 13.96 249.1365 206.1181
121 [METHIDATHION 15.86 145.0072 85.0402
122 [METHOXYCHLOR 19.08 227.1072 228.1106
123 IMETOLACHLOR 14.57 238.0999 162.1283
124 IMYCLOBUTANIL 16.63 179.0310 150.0111
125 |OXADIAZON 16.53 174.9592 258.0327
126 [OXADIXYL 17.32 163.0997 233.0926
127 |PACLOBUTRAZOL 16.02 236.0591 125.0158
128 |PARATHION 14.75 291.0330 109.0055
129 |PARATHION METHYL 13.63 263.0017 247.0068
130 [PENCONAZOLE 19.89 248.0955 158.9768
131 |PENDIMETHALIN 13.81 252.0984 281.1376
132 |PERMETHRIN 13.96, 14.74 183.0810 163.0081
133 [PHENOTHRIN 16.93, 19.26 183.0810 123.1174
134 |PHENTHOATE 12.29 273.9887 245.9938
135 |[PHOSALONE 16.78 182.0009 366.9869
136 |[PHOSMET 19.69 160.0399 161.0477
137 |PHOSPHAMIDON 12.71,13.48 264.1001 127.0160
138 |PIPERONYL BUTOXIDE 11.38 176.0837 177.0916
139 |PIRIMIPHOS METHYL 13.52 290.0728 276.0572
140 |PRETILACHLOR 13.33 238.0999 176.1075
141 |PROCYMIDONE 11.85 283.0167 96.0575
142 |PROFENOFOS 12.34 338.9643 336.9663
143 |IPROMETRYN 13.09 241.1361 184.0657
144 |PROPAPHOS 12.53 219.9959 304.0898
145 |[PROPICONAZOLE 18.92, 19.27 259.0293 172.9561
146 |PROPOXUR 20.69 110.0368 152.0837
147 |PROPYZAMIDE 13.68 172.9561 174.9532
148 |PROTHIOFOS 15.05 308.9940 266.9470
149 |PYRAFLUFEN ETHYL 15.84 412.0205 414.0178
150 |PYRAZOPHOS 19.01 221.0800 232.1086
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#z2 (03%)
Compound Retention time Quatitation | Confirmation
(min) (m/z) (m/z)
151 |PYRIBUTICARB 16.65 108.0449 165.0664
152 |PYRIDABEN 16.7 147.1174 309.0828
153 |PYRIDAFENTHION 16.01 340.0647 199.0871
154 |PYRIFENOX (£) 20.98 262.0065 264.0037
155 |PYRIFENOX (Z2) 16.17 262.0065 264.0037
156 |PYRIMETHANIL 11.62 198.1031 199.1110
157 |PYRIMINOBAC METHYL (£) 21.17 302.1141 256.0722
158 |PYRIMINOBAC METHYL (2) 17.75 302.1141 256.0722
159 |PYRIPROXYFEN 15.92 136.0762 226.0994
160 |QUINALPHOS 16.19 146.0480 157.0766
161 |QUINOXYFEN 15.94 237.0590 272.0278
162 [QUINTOZENE 16.83 236.8413 248.8413
163 |SILAFLUOFEN 16.37 179.0892 286.1189
164 |[SIMECONAZOLE 15.23 121.0454 195.0641
165 [TEBUCONAZOLE 15.44 250.0747 125.0158
166 |TEBUFENPYRAD 17.19 318.1373 333.1608
167 [TECNAZENE 11.29 202.8803 214.8803
168 {TEFLUTHRIN 14.6 177.0327 197.0345
169 |TERBUFOS 13.67 230.9737 153.0139
170 | TETRACHLORVINPHOS 14.7 328.9304 330.9276
171 |TETRACONAZOLE 15.37 336.0527 338.0501
172 |TETRADIFON 12.39 355.8814 158.9671
173 [THENYLCHLOR 19.37 288.1058 127.0218
174 |THIOBENCARB 20.85 100.0762 125.0158
175 |TOLCLOFOS METHYL 14.85 264.9855 266.9827
176 |TOLFENPYRAD 12.59 383.1401 171.0325
177 |{TRIADIMEFON 16.84 208.0278 57.0704
178 |TRFALLATE 21.23 268.0330 270.0300
179 |TRIAZOPHOS 21.33 257.0024 161.0589
180 |TRIBUPHOS 21.44 258.0336 314.0962
181 |TRIFLOXYSTROBIN 19.71 116.0500 145.0265
182 |TRIFLURALIN 19.89 306.0702 264.0232
183 [UNICONAZOLE 21.57 234.0434 236.0407
184 |VINCLOZOLIN 21.67 284.9960 212.0034
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#£3 (oo%)

Spinach Brown rice

RSD% RSD%

Compound "
LOD" (ppb)

LOD® (ppb)
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#3 (22%)
Spinach Brown rice
0 0,
compeund p LOD" (ppb) -F LOD" (ppb)
10mDa | 20mDa | 50mDa | 100mDa 10mDa 20mDa | 50mDa | 100mDa
151 |PYRIBUTICARB 6 6 5 T 1 5 10 6 —b 1
152 |PYRIDABEN 14 12 13 11 2 8 7 8 7 1
153 |PYRIDAFENTHION 1 5 6 6 1 8 8 6 5 1
154 |PYRIFENOX (£) 8 8 8 9 1 5 5 6 5 1
155|PYRIFENOX (2) 5 5 5 5 1 3] 5 6 5 1
156 |PYRIMETHANIL 3 3 3 3 <1 4 4 4 3 1
157 |PYRIMINOBAC METHYL (£) 8 8 8 8 1 6 6 6 6 1
158 |PYRIMINOBAC METHYL (2) 6 6 6 6 1 5 5 5 5 1
159 [PYRIPROXYFEN 5 5 5 4 1 6 6 6 5 1
160 |QUINALPHOS 5 5 7 7 1 14 14 14 14 2
161 |QUINOXYFEN 5 5 5 5 1 5 5 5 5 1
162 |QUINTOZENE 10 10 10 10 2 3 3 3 3 <1
163 |SILAFLUOFEN 8 9 9 10 1 7 7 8 8 1
164 |[SIMECONAZOLE 5 6 10 3 1 4 4 4 4 1
165 | TEBUCONAZOLE 5 6 6 6 1 5 5 5 5 1
166 |TEBUFENPYRAD 6 6 6 6 1 6 5 5 5 ]
167 |TECNAZENE 5 6 6 6 1 4 4 4 4 1
168 [TEFLUTHRIN 3 3 3 3 <1 4 4 4 3 1
169 [TERBUFOS 2 2 2 2 <1 4 4 4 4 1
170 |TETRACHLORVINPHOS 9 9 9 11 1 7 6 6 8 1
171 |TETRACONAZOLE 5 5 5 5 1 4 4 4 4 1
172 |TETRADIFON 32 6 6 6 1 7 7 4 7 1
173 [THENYLCHLOR 10 10 10 10 1 4 4 4 4 1
174 [THIOBENCARB 4 4 4 4 1 2 2 2 6 <1
175|TOLCLOFOS METHYL 2 2 3 2 <1 3 3 4 4 1
176 [TOLFENPYRAD 50 13 13 13 2 15 1 1 11 2
177 |TRIADIMEFON 16 9 8 8 1 15 3 3 9 <1
178 |TRFALLATE 3 3 3 3 «1 3 3 3 4 <1
179 | TRIAZOPHOS 6 & 5 5 1 1 11 11 11 2
180 [TRIBUPHOS 3 3 3 3 <1 3 3 3 3 <1
181|TRIFLOXYSTROBIN 10 7 5 5 1 —° 12 5 5 1
182 [TRIFLURALIN 4 4 4 4 1 3 3 3 3 <1
183 |UNICONAZOLE P 10 10 10 10 1 6 6 5 5 1
184 |[VINCLOZOLIN 3 3 3 3 <1 4 4 3 3 <1
a: HE
b: BRERZE
c: WEBBEEDOTIIIEIY, RELZE &R CldmEhienr o7
d: BEHRICRR
e: HHEENE 50 mDa CEEL-EREHWTEH
*
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(b)

(c)

(d)

X9 1FONAEID~N) v 7 ZAEAEYRHK D mepronil (m/z 249.1365) DR AA > 7a~< T4

Mass Chrom;118.99970.119.09970; / El+ / I1£31 A% 5_MSTD_0.01ppm_002
Sample : IF54LA%5, MSTD, 001ppm

x1 03 Intensity(%)
200

Mass Chrom;119.02470.119.07470; / El+ / 154 A% 5_MSTD_0.01ppm_002
Sample : IZ5M A%, MSTD, 001ppm
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16.73 j{
0 T - T T r ;

Mass Chrom;119.03970.119.05970; / El+ / 15t A%5_MSTD_001ppm_002
Sample : IZ51 A%, MSTD, 001ppm

x1 03 Intensity(%)

~

1762
40.
20 17.74
1673
Jh——A* e
0 - T . T T T T T
Mass Chrom;119.04470.119.05470; / El+ / |5t A %5_MSTD_001ppm_002
Sample : IE54 A3, MSTD, 001ppm
><103 Intensity(%)
1762
40
20 1774
ol=x N A~
1650 ' T T o 1 ' " 4750 ' 1800 1850
Time[min]

(a) 100 mDa, (b) 50 mDa, (¢) 20 mDa, (d) 10 mDa




Mass Chrom;162.04190.162.14190; / El+ / % _Blank_001
(a ) Sample : Z %, Blank
x10°  Intens ity(%)

501 1244
1207 ]242012»31

1004
¢ ; 1425 1240 1453 1468
1327 1349 13013 :

1484

Mass Chrom;162.06690.162.11690; / El+ / Z % _Blank_001
(b) Sample : % %, Blank

x10°  Intensity(%)

20

12.72 13.93

Mass Chrom;162.08190.162.10190; / El+ / %3 _Blank_001
(C) Sample : &, Blank
x10°  Intensity(%)
20

Mass Chrom;162.08690.162.09690; / El+ / %% _Blank_001
(d) Sample : Z¥, Blank
xlO3 Intensity (%)

20

1468

101
1272 1393
,\, 12.86 ’\ 1425 M

1200 12s0 1800  13s0 1400 " T 450
Time[min]

77
1500

10-1 ZHDTF7RERESUED acetochlor (m/z 162.0919) DA A 7 a< k755
(a) 100 mDa, (b) 50 mDa, (¢) 20 mDa, (d) 10 mDa




(b)

(d)

Mass Chrom;162.04190.162.14190; / El+ / %% _MSTD_001ppm_001
Sample : Z ¥, MSTD, 001ppm

)(‘(03 Intensity(%)

1458
1004 14.
13.96

1420 1435
1272 128712991310 13.26 1348 1366 1383

1207 1231 1244

Mass Chrom;16206690.162.11690; / El+ / &% _MSTD_0.01ppm_001

Sample : &%, MSTD, 001ppm
xIOG Intensity(%)
20] 1458
104
1424 1440 1483 1501
0

Mass Chrom;162.08190.162.10190; / El+ / Z % _MSTD_001ppm_001
Sample : %%, MSTD, 001ppm
)(103 Intensity(%)

20+

Mass Chrom;162.08690..162.09690; / El+ / Z %_MSTD_001ppm_001
Sample : %%, MSTD, 001ppm

x10°  Intensity(%)
204 1365

1424 1440

12,00 " T gs0 T ise0 1350 "400 T 1as0 1500

Time[min]

10-2 LKD) o7 ZAAZEHEPEHR (0.01 ppm) @ acetochlor (m/z 162.0919) D AA 7 a< b7 F A
(a) 100 mDa, (b) 50 mDa, (¢) 20 mDa, (d) 10 mDa
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Abstract

An LC-MS/MS multiresidue method for the determination of pesticides in tea infusion was developed. An aliquot of tea infusion

was cleaned up by macroporous diatomaceous earth column prior to LC-MS/MS determination. The recoveries for the tested

pesticides (43 compounds) from infusion of green tea, oolong tea, and black tea after spiking at 0.05 ppm (0.1 ppm for lufenuron

and triflumizole) were within the range 71-108%, with the relative standard deviations <15%, except for acrinathrin in oolong

tea and black tea. No interfering peak was observed in the chromatograms of the blank extracts, indicating high selectivity of the

method. The developed method is an efficient and reliable tool for the determination of pesticide residues in tea infusion.

Keywords : B¥, X, —F4HE. BHEE., WEsa<x NI 7 -7 v FLAEEGWE
pesticide, tea, multiresidue method, infusion, LC-MS/MS

I #8

HELS O (FE) OFREENOBTHEICBNT
i, BEZFEISCARBES CERMBL. XEFOE
EOBEICIVHETHFEE, REFHGTREL., 20
BHEFOREDBREICLVHETIHENS 5. FEFRD
BEOHKEBEIIOVTL, [GC-MSIZL3BEED—FHR
Bk (BEY) |D.JLC-MS ickaBEED—FRERE] (B
YD IV BLOTLCMS I L2 EHED—FREET (2
Y 12 0 3 RERES—FABEL LTARINT NS, —
7. BEREBETFOREORREIIOVTIR, BHRERE
DHEPBRENTEY, —FRERFBEFEHF SN TR,

FATER D ICBwT BH—-FHRBELCMS IC LB
BEZ0—FRAREI (BEY ] £®ERL. LC-MS/MS
TR A AR LA R Eh OB EEE—F S
EERE L. RFETIE. RICEEEFFESRTVS
BEDOILAMGEHETAVCCRETAEEL 90 RHEHS
LC-MS/MS HIEM W fe/ 42 B (31L& %BRL.
RS EERORERE-FINELREF L0 THRET
5o

I XEEBRAE

1. K
MHROKE FIE, BREABIUHR) 2HReIczo
TEY—ALLIb DDBBR R A,

2. ME - HR

FHEEIL BELZE () BHoREEERFAREY
B, BREBEGORUTHW KL, BEERSKE
HEFECHEZL DD % AV, LC-MS/MS O EIHIEE
. BE(bE () Bo Le-MS BEZKBIURAY/ —ILE
Bvize BEEET BT MMIAEMETE Bk HEoHER.
EAT M) oA TE ) 2oREEERBRR
BEHW, ZHLEr1vvEaSaR. V-THAy
A (#F) # InertSep K-solute (5 mL HREH) V. »
#id, MMLEERTE No.SB v 7ze

Table VIZARETICAHW/- BELR L, SERERERIL,
AT (BF) . BRE (). MedETE (k).
Dr. Ehrenstorfer 43 &£ UF Riedel-de Haén #DFRE B Ex
BRET HV o, EEFER (1000 mg/L) &, FEEFE 10 mg

FEREH T 158-8501 HEAHESE LAHE 1-18-1

ElVEERAREENRN, SR8

ERREE
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Table 1. LC-MS/MS parameters of the tested pesticides
. Quantitation Confirmation
o Retfantxon Polarit vy T
Pesticide time y Pregursor Prf)duct Cone Collision Pref:ursor Pr9duct Cone Collision
(min) of ESI ion ion voltage  energy ion ion voltage  energy

(m/2) (m/z) V) V) (m/z) (m/z) (V) (eV)

Acephate 5.0 + 184 143 20 6 184 95 . 20 24
Acetamiprid 114 + 223 126 30 24 223 90 30 36
Acrinathrin 24.6 + 559 208 20 12 559 181 20 30
Alanycarb 217 + 400 238 10 12 400 91 10 30
Carbaryl 16.5 + 202 145 26 13 202 127 26 29
Chlorfluazuron 24.5 + 540 383 30 18 540 158 " 30 18
Chlorpyrifos 239 + 352 97 20 36 352 200 20 18
Clofentezine 22.9 + 303 138 26 13 303 102 26 37
Diazinon 22.1 + 305 169 30 24 305 153 30 18
Dichlofluanid 20.7 + 350 123 10 30 350 224 10 18
Difenoconazole 224 + 406 251 40 24 406 188 40 42
Diflubenzuron 21.0 + 311 158 26 13 311 141 26 29
Dimethoate 11.2 + 230 199 20 12 230 125 20 24
Diuron 18.1 + 233 72 34 21 233 160 34 29
Ethion 237 + 385 199 20 12 385 143 20 24
Etofenprox 26.4 + 394 177 20 18 394 107 20 42
Fenobucarb 19.0 + 208 95 20 18 208 152 20 6
Fenpropathrin 243 + 350 125 20 18 350 97 20 36
Fenpyroximate (£) 24.8 + 422 366 26 13 422 215 26 29
Fenpyroximate (Z) 23.8 + 422 366 26 13 422 215 26 29
Flufenoxuron 23.9 + 489 158 30 18 489 - 141 30 48
Hexythiazox 23.8 + 353 228 26 13 353 168 26 29
Imibenconazole 23.0 + 413 125 40 36 413 127 40 36
Isoxathion 22.5 + 314 105 20 12 314 97 20 36
Lufenuron 23.6 - - 509 326 26 21 509 175 26 37
Methidathion 18.8 + 303 145 20 12 303 85 20 18
Myclobutanil 19.8 + 289 70 30 18 289 125 30 36
Nitenpyram N + 271 126 20 30 271 130 20 12
Parathion 21.5 + 292 236 20 12 292 94 20 30
Phenthoate 21.6 + 321 135 20 18 321 107 20 24
Phosalone 22.1 + 368 182 20 18 368 111 20 36
Pirimiphos methyl 22.5 + 306 164 40 24 306 108 40 36
Profenofos 23.1 + 375 305 30 18 375 347 30 12
Propiconazole 217 + 342 159 30 24 342 69 30 24
Prothiofos 253 + 345 241 20 18 345 161 20 30
Pyraclofos 22.1 + 361 257 40 24 361 138 40 42
Pyridaben 249 + 365 147 20 24 365 309 20 12
Silafluofen 287 + 426 287 10 12 426 168 10 42
Tebufenozide 21.2 + 353 133 10 18 353 297 10 6
Tebufenpyrad 23.0 + 334 145 50 24 334 117 50 36
Teflubenzuron 23.5 + 381 158 26 13 381 141 26 37
Tetraconazole 204 + 372 159 40 30 372 70 40 24
Triflumizole 22.4 - 344 276 20 12 344 301 20 12

L. TP PIMTERLT

BHORAZEEARIL, REEOZEFRBRLRES

L7zo BEBBIERAORSEEERIL

BAERERE AT/ —IVTHE

3. ®E

LC-MS/MS i, Waters {L# D fFE2 T b 777 Alliance
5 HrE Micromass Quattro Premier %

2695 BIURHBES

{f}ﬂ L77

FERKEBEE

W BREEERT (BR) B

FAEL 720 ASINEIGA
L—( pﬁ?’ﬁu
TIMENERER R O

EFRLUCHRRRLZ.

TKFESLIEE NZJ2DSYW &V,
BEFRFEL, Sartorius #5109 CP225D B LU CP32028 %

JzZ TRV AR

BEMERE
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4. LC-MS/MS BITESEMF

1) LC &%

LC-MS/MS #lsEid. BE—FRERE [LC-MS IZLHRE
EN—FRERET (BEY) ) IORSNEHTITo7,

#1524 Inertsil ODS-4 (fE 2.1 mm. £ 150 mm. HLF
B3 um, V—INVHATARE) H—FH T4 Inertsil
ODS-4 (W 1.5 mm. &% 10 mm. $FE 3 pm, ¥—T
FAT AR, AFILIRE: 40T, EAE: 5SpuL. BE
#8: 5 mmol/L BEEE 7 =y AT (A D) BLU 5 mmol/L
FEEE 7 B A - AY ) — ViAW (BE). BEIMHITE:
020 mL/min, 77T e 04 (A:B=85:15 — 1
5 (A:B=60:40) »3.5% (A:B=60:40) 67 (A:
B=50:50) =845 (A:B=45:55) — 1754 (A:B=5:
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95) =334 (A:B=5:95 = 3314 (A:B=0:100) —~
3% (A:B=0:100) = 43.1% (A:B=85:15). fREHF
fEl: Table LIZ/R L7z ZB. BB~ M vrADF v —F —
N—|ZXBEERHTD. ETOMFBREMEH L&,
B /& 100% T 10 FHEOT T L8 EEITo72,

2) MS &

AFALE—F: L7 ARAT L —AFALERY T4 7
E—F (BSI(H)) BIUAHTT47E—F (BSI(-))., #HllE
E— I selected reaction monitoring (SRM). ¥+ 51—
EFE:3kV. V—RRE: 1200, I—YF X150 LM (Na) s
BRAIR R - 400C, BAEY 2 800L/A (N). I TVary
HA: 31 %X 107 mbar (An). BEATY. I-VEEBLL
)T a L AIVF— Table 1IZRL7Z,

5. AEBRARDRARN

S 5.00 g % 100C DK 300 mL IZB L7z, SHIRT S 45
WELZE, W5IABL. BRICEHR. ARICKEMATE
FEIZ300g & L7

ISR —=WERy NERWCEFRFLECHEE ICRET
3.00 g (BB 0.05 g #8Y) 2EDERYD. B|{kF A1 g%
MATERE LB, ST AV T LT 4 (5 mLRE
) ICEALR. 10 DREMELH. BRIV 40 mL (9
5L S5mLT3IEAERLEEL) ZIEALL. £EHEREH
D, 40CLITTH 1 mL FCTRERMER. EFRMICLINE
WEBEL, BEMEAS/)— 1 mLIJBRLTRERIER
bl BYAN

6. ANNEINEER

1) KRE

R, BEEABLIUREOBEE LR A FHVT 0.05 ppm

(MJTNIV—NBIUNT72XT2E 0.1 ppm) TS5 4T
OFRMEGRERETT o720 WRIMEHEHE 5 1o TR
B 3.00 g ZEVHRD. RMENABREORGZEEER

25 uL FIMLTIKRE LIS D E B,

2) EEERE

R, BEXBIUHEOBGELNETHAWT £EE
BET 5 BTORMBENGEERZ{To72. FHEMEDT1 ppm B
TORE (FV—TA) L1 ppm ZBZLHEE (S )V—7 B)
D 2ODT VT4 . ENENIIDNWT T o7z, T —
7 B OREMEINGRERIZBWTIE. 5 TIESNAET 0.5 mL
Z]RY, AZ/—)VTEHI 5 mL ELb0%RHEBRER R
#0.005 g % /mL) & L7z, BBREOBEREAZHRIC
W AEMEBLTLE ) 20, MBI RIEIGER
DIRATEREIB 025 mL 24R). ERXTIMIC LIV BEEZ K
F15. 5 1HEoTRONIZIRHIE 3.00 g MR TERE L
(N VA

7. EE

FMEN BRI BT AL 25, 50, 75, 100, 125 BL
U 150% FHLIREDIZEFRE XY/ —VTHREL, he
N5l % LC-MS/MS IZIEALT. E—JEEETRERY

ERL U720 SRBRVATE 5 uL % LC-MS/MS IJIEAL. BER
MR E IR LD IREEERDT,

8. BHlw by 7 XDBEANDRE
T HBRER (RECHEMLTO2WEALHVWTR
BRIRICHE TR B L 72 BABRIS ) 100 pL %731 TIVIZIRY

D OEFERREAMICEE LR BEY R RIMEILRERIC B

83

3B ENLEE 100% FHL IR EOBEIZERE (AR CHREL
TR 100 pL ICEMR LT M) vy ABEERE LT,
M)y RABERREAERERRETEICE 2 EEIE
L. AEEEREOY— s HREOFHEI T vy
ABEBROE— 7 HBOFHEDE RO TR N v
7 ADPENDLEE T L2

I #HRELUEE

1. ABRBRRRE T EDER

ARBRERIE (BIGREEEBWARERE) Tk, £28
BIZEL, BoNREEEsEFE0REFETIFO—
HESBTLHFEFRBE SN TS, FlZiE, BHC ExE
HEY%, A8 9.00g % 100C DK 540 mL IZEL, 54/
BELME. ABL. BEAME 360 mL 25D, BELHE,
BB, HILARBEIC IR AR TAFIETHL, L
PLRDS, BHEEL, BRERPZXE~ORIL BEICL
BIEFEEL GROFEE P 13 100T T 0.95835 g/mL. 25CT
0.99705 g/mL) = XoTHATHIED S, EESDREY
ThHTI—EE2TWTEHETRBRELZ T EZEONE
V, FETARBIFETCIEFEERLIEA L. Thbb, 25500
g % 100C D7k 300 mL (#7288 g) (2B L. ZFDEHTE (260
~270 g) DEEX 300 g i[ZFRELAH. £0O—E (3.00 g
B 0.05 g #HY) 24 ELTAZEE LT

RTRRREDL{TIE. BEXBHE, ST VLB
BIFVEZRVWTEBTLIFESZRBALTWS, Lil,
7E7z—b (logPow-0.89) & =72 ¥ 54 (logPow -0.66) 7
SEOEBRELAYITESE IS 2ENESBLN LN
Enb, SIS AV LI T AE R HEERE L,
BHEE I EEREOS VBRI R Th AEERR LTV
rHW, BRIV GIET AV T2 h T L0560
NEEHE ESEB20, BHE (3.00 ¢) Nz 25T b
YIAEIZDWTO0, 0.5, 1.0 g 28T L7z, AL PITL
EMZTICBRBEESIES AV AT LB LSS
. BELBEDOS CPREEET TV 40 mL CTHEILEE 80%
UbE%o/=h, 77— BV a7 V7 FidiEHE
W L2572 (Table 2) o BHEICIELF N7 A 1.0 g 210
AIBAE. BRIV 40 mL CTHEETAZ LICEYEL
e & TORETRFZEIENELN, ELF )L
L5 g LEMZ 2L EHMET AV HTLNELTEEEND
BT lrb, RETIEETFRFLCRHM 3.00 g #FFHLL.
CHZIEIEF M) UL L0 g xR b0 R SIS VT L
HTAIERTHIEE LT R, BEABIUHADER
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Table 2. Effects of sodium chloride on the recoveries of acephate and dichlofluanid from a macroporous diatomaceous earth column

.. . . Recovery (%)

Pesticide Sodium chloride (g) —-5-"r 1020 mL 7030 mL 30-40 mL 3050 mL Total

0 4 14 21 20 21 80

Acephate 0.5 10 33 C 32 20 10 105

i - 21 52 26 7 = 106

0 25 2 0 0 0 27

Dichlofluanid 0.5 40 40 7 2 0 89

1 43 40 2 0 —N 85

Y not determined

HEEAWCTRE LI 2A, BEORBHISILETF AV Table 3. Recovery of the tested pesticides from tea infusion
TEATARFESN, FEBRTF IV 40 mL TIXIEH SN2 after spiking at 0.05 ppm (0.1 ppm for lufenuron and
rotze FRBHEOBRERRER. 25/ 1 mLIZE triflumizole)
LA, WTORBIIBNTOREWEILFEDOON Recovery
ol TNOEDERNS, IZHTLFILLRFHEELT Pestici Green tea Oolong tea Black tea
esticide Mean RSD Mean RSD Mean RSD
HTIZLC- BlEETAZEE L,
32 LC-MS/MS HIZET 5 L RS o % o
Acephate 92 3 82 4 90 8
2. HINENGER Acetamiprid 77 4 733 B35
RICEBRBEIFRESNCVWLIEREDH) LEEREHE Y Acrinathrin 8 10 50 21 5018
WCEER 5 BB 90 SE S LC-MS/MS B AT 7% g;jgzj;fb zg ; ZE} g gg g
42 B (43166 «ERL. 0.05 ppm (P T7VIV—L Chlorfhuazuron » 12 N no 7
BIUNWT7zXT % 0.1 ppm) T 5 FFTIC L B B05E T Chlorpyrifos 92 4 %4 9 99 8
DB ORMANNRERE 21T 0720 P, BENERNEE (Y Clofentezine 86 % 7 9 10
LARA FRETS) ERETORBEAENI LA Dot 02 T 6 4
N . e 2 ot SE S ichlofluan
TRBZEph 0, RMERARAAEFORIEDSHER  Ditencconazole 7 4 95 3 84 10
HICSESIICBITL-REL. BREICEEEZEER Y Diftubenzuron 95 5 99 6 91 12
WINTAHETERLLE. FORE. 77U+ ) r (B Dimethoate 97 6 % 7 88 10
EBIUKE) #BE. B 71~ 108%. BHFHE (RSD) pen SOl A A
15% ﬁi(ﬁt 73? ‘{) N Eﬁ?&%&%ﬁf«% 5 %’7«7':: (Table 3) ° (gﬁ%f%g Etofenprox 77 11 72 6 71 7
BEHRBIHTET M) v 7 AIERBEO Y~ s ERE LT RO Fenobucarb 108 8 9% 6 9% 14
LIAL TOYF M) MIEEREE 059, ALES 064 LY. < Fenpropathrin 76 10 7% 1l BT
M) v 2R E B A A ALEES EE DR OEREREELD ﬁ:g;zgz::: g 2 1(1) iy 183 » ‘83
ﬂf\:o \1 \fﬂ{)%%%ﬁﬁ%‘é’é P—‘oh‘ 7 bit; <'\ %ﬁ‘rﬁkbl E:ﬂ%fﬁ: Flufenoxuron 75 IO 71 10 72 9
e holze Fo, BIBIEBWTH 724 v (REERERY 8.2 Hexythiazox 94 8 93 1 90 7
L ABEIED LN 5T Imibenconazole 91 12 87 9 82 14
HHEMERFE (0.1 ppm ~ 35 ppm) TOBEHIEA S D ILfth jz 133 j‘f ; jg 150
?ﬁbu@”xﬁ%ﬁ%%% Table 4 0:7—]% [/f:o %i’%g’é ;dlj%j—%lﬁl% Methidathion 106 6 96 3 94 11
FEEWISRIML725E, AOBRRENMEVEE IR EE Myclobutanil 71 5 99 4 97 2
=208 v S0, EHMErA VI HTA Nitenpyram 95 7 ] 29
DB DBNZH T2 EERIAF D BB 2P L ihtf;t o gg ; o
TRV H B, LIz oT BEETIEH S0 BEFE 70 ~ Pirimiphos methyl 93 3 98 7 2% 8
111%. BEITHEEE 10% Rl 20, BIFERNELNT, Profenofos 8 3 9% 3 92 7
Propiconazole 76 3 96 11 98 11
Prothiofos 72 14 77 6 81 11
Pyraclofos 86 3 97 6 93 9
NV F&H Pyridaben 72 8 71 9 72 5
Silafluofen 72 10 71 6 71 6
AEBREEPORRRE-FSREL LT, RibiE Tt 8 984 8
SHMET AV LA S ATHREELIZE. LC-MS/MS TEES Teflubenzuron 07 g 09 1 89 13
JURERTA %ﬁ&ﬁff%%ﬁ% L7z RETIZ BRI Tetraconazole 96 4 95 6 90 10
Triflumizole 83 1 93 9 79 14

Ez18 5720, BHERO—BETHT L, BEIZLEKD

84
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Table 4. Recovery of the tested pesticides from tea infusion V EE
after spiking at the Japanese maximum residue
limits (MRLs) KA TP 24 FEEERBEEEALRAGEE
Recovery R EREITITAERY T4 7 ) A MIEEAIRS 5T
Pesticide IEAmRI; Greentea  Oolongtea  Black tea FEHREEZ] ICIVEBKL.

Mean RSD Mean RSD Mean RSD Group”

k
Y %) B ) (B ) A
Acephate 10 97 2 97 2 95 1 B
Acetamiprid 30 8 S5 93 4 97 8 B VI 5IFEXE -
Acrinathrin 0 78 6 71 2 95 4 B
Alanycarb 5 8 8 8 7 8 5 B 1) EEFBHEEEASRAEARTZLTREM "ERICE
Crt P A S Dv 5 B, MERIDLEBNEEERORS T
orruazuron R e 3 - L v

Chlorpyrifos 0 8 6 8 3 9% 4 B &)itr@g@;ftgﬁ(ztomf :FE‘Z‘17$ IA29 8,
Clofentezine 20 9 4 88 3 94 1 B ARHEE 1129002 5 (2005) (FHL 18410 B 3 H.
Diazinon 01 91 9 100 7 93 5 A BRI 1003001 B —ERIE).
Dichlofluanid - S5 76 7 102 9 104 6 B ) EBASBAEEARBARKSNERN “ARICE
Ditnocomzdle e v s oo B4 pBE, AR SR EERORS T

11ubenzZuron o =1 > - " T e
Dimethoats | o4 5 8 5 9 5 A &)E%kﬁ@at%%d%tomf 3?&\17& 1LA29H.
Diuron I 9 7 8 8 98 3 A AEEEE 1129002 5 (2005) (FH 184E 10 A 3 H.
Ethion 03 79 4 8 5 91 3 A A 5% 1003001 BB L UFERK IS4 11 A 29 .
Etofenprox 10 77 S5 78 2 94 3 B BEERE 1129004 5—EBLIE).
Fcnobucarb. 05 97 6 95 & LI 3 A 3) Saito, S., Nemoto, S., Matsuda, R.: Multiresidue
Fenpropathrin 2B 03 6 5 method for determination of pesticides in green tea b
Fempyroximate () 10 75 4 70 4 8 5 B Y
Fenpyroximate (Z) 10 80 2 81 | 93 3 B LC-MS/MS. Nippon Shokuhin Kagaku Gakkaishi (Jpn. J.
Flufenoxuron 15 79 5 79 3 93 4 B Food Chem. Safety), 19, 104-110 (2012).
Hexythiazox 35 8 5 8 4 9% 3 B 4 EEFHEEEASREMTEHREN "ERICE
ool e L e 1 h B9 5 BE, FERMYX A8 AEERORS T
soxathion 5 = - PR
Lufenuron 0 78 6 73 4 9 71 B &E%%@;ﬁﬁ&i‘owf $&_ 17% 17248,
Methidathion I 94 s 97 3 98 4 A AREHE 0124001 & (2005) (FHL 1843 A 15 H.
Myclobutanil 20 8 6 9% 5 9% 9 B BRI 0315001 B —EBUIE).
Nitenpyram lo 8 5 88 3 8 2 B 5) BARESE LEEFEE EREL S, EXE.
Parathion 03 % 7 9% 5 9 4 A AE. 2003, p.4. (ISBN 4-621-07341-9)
Phenthoate 0l 9% 9 101 5 101 7 A 6) Tomlin. C. D. S. ed.. “The Pesticide M " 15th ed
Phosalone 2 96 4 02 1 04 3 A )  Tomlin, - D.S. ed., e Pesticide Manual”, 15th ed.,
Pirimiphos methyl 10 92 3 92 2 9% 5 B Hampshire, UK, BCPC, 2009, p. 6-7. (ISBN 978-1-
Profenofos 1 94 8 100 2 100 1 A 901396-18-8)
Propiconazole 01 99 5 98 6 % 3 A 7) Tomlin, C. D. S. ed., “The Pesticide Manual”, 15th ed.,
Prothiofos 5.7 3 77 4 9 5 B Hampshire, UK, BCPC, 2009, p. 817-818. (ISBN 978-1-
Pyraclofos -5 93 4 93 2 95 3 B 901396-18-8
Pyridaben 0 78 4 73 3 9 5 B s )‘ e R .
Silafluofen 35 75 5 77 3 95 2 B 8) _t%gﬁ%\ 7}([—‘-—]@&% ﬁﬂﬂﬁé‘[ﬁ“ﬁ < ﬁ—'— 3 5%53
Tebufenozide 25 95 5 9 6 9 6 B BE" MEHKAR. BAREHEEE, R, FRER
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Triflumizole 15 100 6 9 3 08 9 B résiaue level an 1ssipation in tea and in 1s mmrusion.
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D A:0.05 g sample/mL, B: 0.005 g sample/mL

FRRENEFZELCRERERA L. E. BEED
JOMFEOREBEYAWTC428E (3168 122w T0.05
ppm (M7 IV—VBLUNV T2 X023 0.1 ppm) T5
TORMENRRZITo R, 7o)y (BELES
IURLE) #kE. EE 71~ 108%. HHTREE 15% KiEo
BIFRERDSELN, WL BIREICHEIL 2057,






