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Survey of pesticide residues in tea leaves
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Abstract

Consumers have a strong interest in the safety of tea, especially for pesticide residue. The

simultaneous analytical pesticide residue method of tea using GC/MS has problems of being

pesticides which cannot be measured by the interfering of tea origin and be polluting equipment.

The caffeine included in tea is a serious trouble to analyze the pesticide residue, and the device

pollution is caused. We investigated a method of removing caffeine with the analytical method of the

pesticide residue. In addition, we investigated pesticide residues in tea products by using the

improved method.
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Sample 5g

| add water 20mL
Homogenize

| acetonitril 50mL+20mL
Filtrate

| dilute to 100mL with acetonitrile
20mL aliquot of the extraction solution
NaCl 10g
Posphate buffer 20mL
shake 10min

Acetonitrile layer
|
C18 column
adopt sample solution
add acetonitrile 2mL
Evaporate
|
Residue
| add acetonitrile/toluene(3:1)4mL
GC/NH2 cartrige
add sample solution
add acetonitrile/toluene(3:1)40mL
Evaporate

Residue
Etyl acetate 10mL
Citric acid 100mL
Shake 10min
repeat 3 times wash Etyl acetate layer with Citric acid

Evaporate

| Naginata solution 1mL
Test solution

Fig.1 Analytical procedure for pesticides

Table 2 Detection of the pesticide residue

Pesticide residue No. of Detected level
sample (ng/e)

Flufenoxuron 3/15 0.01(2), 8.4
Thiamethoxam 1/15 0.01

. . 0.61, 0.03, 0.63,
Thiacloprid 6/15 0.14, 0.97, 0.11
Chlorfenapyr 2/15 0.08, 0.41
Tebuconazole 2/15 1.11, 0.36
Fenpropathrin 1/15 0.13
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Table 1. Recovery rate of the pesticides

No. Pesticide Recovery SD CV% No. Pesticide Recovery SD CV%
1 1-Naphtylacetamide 110.6% 0.0069 6.3% 61 Diethofencarb 116.5% 0.0043 3.7%
2 Acetamiprid 79.2% 0.0046 5.8% 62 Difenoconazole 86.8% 0.0050 5.8%
3 Acetochlor 90.2% 0.0046 5.1% 63 Diflufenican 111.5% 0.0052 4.6%
4 Acrinathrin 106.3% 0.0114 10.8% 64 Dimepiperate 108.8% 0.0067 6.2%
5 Alachlor 104.7% 0.0042 4.0% 65 Dimethametryn 97.1% 0.0033 3.4%
6 Aldrin 74.0% 0.0029 4.0% 66 Dimethenamid P 112.5% 0.0038 3.3%
7 Allethrin 91.1% 0.0075 8.2% 67 Dimethoate 113.8% 0.0036 3.2%
8 Ametryn 103.2% 0.0061 5.9% 68 Dimethylvinphos 105.4% 0.0043 4.0%
9 Anilofos 112.8% 0.0051 4.5% 69 Diphenamid 95.0% 0.0065 6.9%

10 Atrazine 95.2% 0.0071 7.5% 70 Edifenphos 110.6% 0.0067 6.1%
11 Azaconazole 95.3% 0.0050 5.3% 71 Endosulfan 86.3% 0.0047 5.5%
12 Azinphos methyl 108.2% 0.0079 7.3% 72 Endrin 78.7% 0.0046 5.8%
13 Benalaxyl 95.1% 0.0064 6.7% 73 EPN 98.5% 0.0032 3.2%
14 Benfluralin 97.9% 0.0049 5.0% 74 Epoxiconazole 98.9% 0.0141 14.2%
15 Benfuresate 111.6% 0.0046 4.1% 75 Esprocarb 92.2% 0.0051 5.6%
16 Benoxacor 80.2% 0.0068 8.4% 76 Ethalfluralin 101.9% 0.0043 4.2%
17 BHC (a-r) 90.6% 0.0062 6.8% 77 Ethion 107.0% 0.0053 4.9%
18 Bifenox 96.7% 0.0066 6.9% 78 Ethofenprox 114.3% 0.0037 3.3%
19 Bifenthrin 104.6% 0.0031 3.0% 79 Ethofumesate 99.0% 0.0039 3.9%
20 Bitertanol 99.3% 0.0096 9.6% 80 Ethoprophos 114.3% 0.0039 3.4%
21 Bromacil 113.3% 0.0041 3.6% 81 Ethylthiomethone 79.6% 0.0078 9.9%
22 Bromobutide 106.4% 0.0047 4.4% 82 Etoxazole 107.6% 0.0072 6.7%
23 Bromophos 92.1% 0.0039 4.2% 83 Fenamidone 107.2% 0.0041 3.9%
24 Bromophos ethyl 98.8% 0.0031 3.1% 84 Fenamiphos 113.7% 0.0037 3.2%
25 Bupirimate 83.6% 0.0071 8.5% 85 Fenarimol 81.0% 0.0073 9.0%
26 Buprofezin 103.4% 0.0070 6.8% 86 Fenbuconazole 110.7% 0.0060 5.4%
27 Butachlor 110.2% 0.0028 2.5% 87 Fenchlorphos 93.1% 0.0032 3.5%
28 Butamifos 105.1% 0.0092 8.8% 88 Fenitrothion 106.4% 0.0074 6.9%
29 Cadusafos 111.7% 0.0059 5.3% 89 Fenothiocarb 99.0% 0.0038 3.8%
30 Cafenstrole 116.1% 0.0025 2.1% 90 Fenoxanil 97.4% 0.0056 5.7%
31 Carbofuran 112.5% 0.0080 7.1% 91 Fenpropathrin 100.6% 0.0027 2.6%
32 Carboxin 73.6% 0.0020 2.7% 92 Fenpropimorph 99.0% 0.0022 2.3%
33 Carfentrazone ethyl 106.6% 0.0030 2.8% 93 Fensulfothion 111.3% 0.0047 4.2%
34 Chlorbenside 92.1% 0.0035 3.8% 94 Fenthion 90.4% 0.0052 5.7%
35 Chlorethoxyphos 98.8% 0.0064 6.5% 95 Fipronil 108.3% 0.0058 5.4%
36 Chlorfenapyr 843% 0.0105 12.5% 96 Flamprop—methyl 111.9% 0.0077 6.9%
37 Chlorfenson 89.3% 0.0023 2.6% 97 Fluacrypyrim 111.9% 0.0043 3.9%
38 ChlorfenvinphosE 111.3% 0.0040 3.6% 98 Flucythrinate 114.1% 0.0030 2.6%
39 Chlorobenzilate 96.9% 0.0067 7.0% 99 Flufenpyr ethyl 115.8% 0.0026 2.2%
40 Chlorpropham 98.9% 0.0069 7.0% 100 Flumiclorac—pentyl 117.3% 0.0020 1.7%
41 Chlorpyrifos 87.6% 0.0030 3.4% 101 Flumioxazin 116.3% 0.0031 2.7%
42 Chlorpyrifos—methyl 93.2% 0.0033 3.5% 102 Fluquinconazole 109.4% 0.0027 2.4%
43 Chlorthal-dimethyl 73.6% 0.0036 4.9% 103 Fluridone 108.6% 0.0061 5.6%
44 Cinidon—ethyl 112.5% 0.0077 6.8% 104 Fluthiacet—methyl 91.3% 0.0097 10.6%
45 cis—Chlordane 748% 0.0017 2.3% 105 Flutolanil 109.4% 0.0029 2.6%
46 Clomazone 105.3% 0.0051 4.9% 106 Flutriafol 107.9% 0.0096 8.9%
47 Cyanazine 116.3% 0.0027 2.3% 107 Fluvalinate 104.1% 0.0023 2.2%
48 Cyanophos 103.8% 0.0085 8.2% 108 Formothion 949% 0.0111 11.7%
49 Cyfluthrin 97.8% 0.0048 4.9% 109 Fosthiazate 80.9% 0.0057 7.0%
50 Cyhalofop Butyl 107.8% 0.0094 8.7% 110 Fthalide 89.1% 0.0054 6.1%
51 Cyhalothrin 117.1% 0.0017 1.5% 111 Halfenprox 104.3% 0.0081 7.7%
52 Cypermethrin 103.2% 0.0086 8.3% 112 Heptachlor 78.6% 0.0062 7.9%
53 Cyproconazole 109.7% 0.0046 4.2% 113 Heptachlor Epoxide 80.7% 0.0014 1.7%
54 Deltamethrin+Tralomethrin 84.1% 0.0081 9.6% 114 Hexaconazole 107.7% 0.0077 7.2%
55 Diazinon 100.4% 0.0043 4.3% 115 Imazamethabenz Methylester 91.0% 0.0032 3.5%
56 Dichlofenthion 100.2% 0.0038 3.8% 116 Imibenconazole 95.2% 0.0108 11.3%
57 Diclocymet 101.9% 0.0042 4.1% 117 Imibenconazole—debenzyl 93.1% 0.0117 12.6%
58 Diclofop—methyl 91.5% 0.0032 3.5% 118 Iprobenfos (Kitazin) 1149% 0.0037 3.2%
59 Dicloran(CNA) 97.2% 0.0126 13.0% 119 Isazophos 84.2% 0.0064 7.5%
60 Dieldrin 77.0% 0.0075 9.8% 120 Isofenphos 109.4% 0.0037 3.3%




No. Pesticide Recovery SD CV% No. Pesticide Recovery SD CV%
121 Isoprothiolane 103.3% 0.0032 3.1% 181 Pyrazophos 105.7% 0.0056 5.3%
122 Isoxathion 97.7% 0.0062 6.4% 182 Pyrethrin 88.4% 0.0063 7.1%
123 Kresoxim methyl 98.1% 0.0080 8.2% 183 Pyributicarb 1104% 0.0077 6.9%
124 Lenacil 113.8% 0.0013 1.1% 184 Pyridaben 109.6% 0.0065 6.0%
125 Malathion 114.2% 0.0047 4.1% 185 Pyridaphenthion 116.2% 0.0024 2.0%
126 Mecarbam 106.2% 0.0073 6.9% 186 Pyrifenox 104.8% 0.0047 4.5%
127 Mefenacet 103.7% 0.0045 4.3% 187 Pyrimethanil 100.2% 0.0039 3.9%
128 Mefenpyr diethyl 113.0% 0.0050 4.4% 188 Pyriminobac Methyl 107.3% 0.0051 4.8%
129 Mepronil 117.5% 0.0026 2.2% 189 Pyriproxyfen 100.1% 0.0137 13.7%
130 Metalaxyl(Mefenoxam) 97.0% 0.0145 14.9% 190 Pyroquilon 74.6% 0.0026 3.5%
131 Methidathion 91.6% 0.0112 12.3% 191 Quinalphos 105.5% 0.0039 3.7%
132 Methoprene 107.5% 0.0065 6.1% 192 Quinoclamine 99.5% 0.0121 12.2%
133 Methoxychlor 96.5% 0.0036 3.7% 193 Quinoxyfen 89.1% 0.0055 6.1%
134 Methylparathion 103.9% 0.0054 5.2% 194 Quintozene 85.0% 0.0049 5.8%
135 Metolachlor 98.5% 0.0044 4.5% 195 Simazine(CAT) 107.8% 0.0033 3.1%
136 Mevinphos 73.8% 0.0025 3.4% 196 Simetryn 106.4% 0.0042 3.9%
137 Monocrotophos 72.3% 0.0022 3.1% 197 Spirodiclofen 115.8% 0.0023 2.0%
138 Myclobutanil 109.0% 0.0072 6.6% 198 Tebuconazole 941% 0.0104 11.0%
139 Napropamide 101.7% 0.0026 2.6% 199 Tebufenpyrad 104.1% 0.0061 5.9%
140 Nitrothal-isopropyl 96.9% 0.0059 6.1% 200 Tecnazene 80.2% 0.0049 6.1%
141 Norflurazon 100.9% 0.0037 3.6% 201 Tefluthrin 105.7% 0.0031 2.9%
142 0,0'-DDT 74.4% 0.0036 4.8% 202 Terbacil 104.8% 0.0054 5.1%
143 Oxadiazon 96.6% 0.0064 6.6% 203 Terbufos 98.7% 0.0060 6.0%
144 Oxychlordane 90.0% 0.0077 8.6% 204 Terbutryn 101.1% 0.0065 6.4%
145 Oxyfluorfen 86.9% 0.0037 4.3% 205 Tetrachlorvinphos 112.6% 0.0029 2.5%
146 p,p'-DDD 80.3% 0.0058 7.2% 206 Tetraconazole 104.0% 0.0061 5.8%
147 p,p'-DDE 71.6% 0.0016 2.2% 207 Tetradifon 93.4% 0.0129 13.8%
148 p,p-DDT 88.7% 0.0053 6.0% 208 Thenylchlor 103.0% 0.0134 13.0%
149 Paclobutrazol 1145% 0.0025 2.2% 209 Thiobencarb 106.1% 0.0085 8.0%
150 Penconazole 117.9% 0.0014 1.2% 210 Tolclofos—methyl 91.3% 0.0032 3.5%
151 Pendimethalin 100.9% 0.0044 4.4% 211 Tolfenpyrade 116.1% 0.0025 2.1%
152 Permethrin 111.2% 0.0013 1.2% 212 trans—Chlordane 71.2% 0.0014 1.9%
153 Perthane 90.5% 0.0057 6.3% 213 Triadimefon 103.6% 0.0037 3.6%
154 Phenisobromolate 106.9% 0.0044 4.1% 214 Triadimenol 105.0% 0.0095 9.1%
155 Phenothrin 112.9% 0.0039 3.5% 215 Triallate 90.9% 0.0100 11.0%
156 Phenthoate 101.5% 0.0052 5.2% 216 Triazophos 102.0% 0.0071 7.0%
157 Phorate 113.7% 0.0074 6.5% 217 Tribufos(DEF) 109.1% 0.0006 0.6%
158 Phosalone 110.3% 0.0053 4.9% 218 Trifloxystrobin 115.2% 0.0043 3.7%
159 Phosmet 109.0% 0.0033 3.0% 219 Trifluralin 101.5% 0.0060 5.9%
160 Phosphamidon 75.3% 0.0009 1.2% 220 Uniconazole P 104.3% 0.0054 5.2%
161 Picolinafen 113.5% 0.0029 2.6% 221 Vinclozolin 94.9% 0.0030 3.2%
162 Piperophos 109.3% 0.0059 5.4% 222 XMC 109.2% 0.0028 2.6%
163 Pirimiphos—methyl 94.8% 0.0044 4.7% 223 Zoxamide 114.5% 0.0049 4.3%
164 Prathion 101.8% 0.0051 5.0%

165 Pretilachlor 90.1% 0.0058 6.5% 1 4,4'-Dichlorobenzophenone not recovery

166 Profenofos 108.6% 0.0106 9.8% 2 Dicrotophos not recovery

167 Prohydrojasmon 93.5% 0.0063 6.7% 3 Fenvalerate not recovery

168 Prometryn 111.1% 0.0065 5.9% 4 Hexachlorobenzene not recovery

169 Propachlor 91.3% 0.0028 3.1% 5 Hexazinone not recovery

170 Propanil 114.7% 0.0020 1.8% 6 Isoprocarb not recovery

171 Propaphos 109.9% 0.0040 3.6% 7 Omethoate not recovery

172 Propargite 88.5% 0.0056 6.3% 8 Oxadixyl not recovery

173 Propazine 90.1% 0.0049 5.4% 9 Spiroxamin not recovery

174 Propiconazole 112.5% 0.0054 4.8% 10 Tricyclazole not recovery

175 Propoxur 104.3% 0.0043 4.2%

176 Propyzamide 102.3% 0.0049 4.8%

177 Prosymidone 72.9% 0.0028 3.8%

178 Prothiofos 101.6% 0.0031 3.1%

179 Pyraclofos 107.4% 0.0060 5.6%

180 Pyraflufen ethyl 104.9% 0.0039 3.7%






