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A Survey on Pesticide Residues of Commercial Flowering Teas

Jungwook Park*, Hyanghee Lee, Musul Oh, Jongpil Kim, Taeckwan Jang, Youna You,
Dongryong Ha, Eunsun Kim, and Kyewon Seo

Agro-Fishery Products Inspection Center, Health and Environment Research Institute of Gwangju, Gwangju 502-153, Korea

Abstract This study was conducted to the amount of pesticide residue in 21 different kinds of 100
commercial flowering teas. Multi-residue analyses of 203 pesticides was performed using the GC-ECD, GC-
NPD, GC-MSD, and LC-MS/MS. Pesticide residues were detected in 4 samples (4%) of which 4 samples
(4%) violated the maximum residue limits. 4 samples violating the limit were all imported teas. Pesticides
detected were chlorpyrifos, flufenoxuron, lufenuron, pyrimethanil and methoxyfenozide. These results indicate
the need of continuous monitoring of pesticide residue needs for safety of flowering teas.
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Table 1. The list of commercial flowering teas used in this

study
Name of flowering teas Domestic - Imported
products  products

Aspalathus Lineara (rooibos) - 1
Calendula officinalis (marigold) - 1
Camella Sinensis (green tea) 2 -
Chrysanthemum morifolium

10 12
(chrysanthemum)
Citrus aurantifolia (lime) -
Foeniculum vulgaris (fennel) - 2
Hydrangea macrophylla (hydrangea) 2 -
Jasminum officinalis (jasmine) - 30
Lavandula stoechas (lavender) 1 4
Lilium longiflorum (lily) -
Magnolia kobus (magnolia) 1 1
Matricaria recutita Rehmannia ) 6
(caemomile)
Melissa officinalis (lemon balm) - 1
Mentha piperita (pepermint) 1 1
Mentha suaveolens (apple mint) 1 -
Mix teas - 1
Nelumbo nucifera GAERTNER (lotus) 1 -
Rosa hybrida HORT (rose) - 11
Rosmarinus officinalis (rosemary) 1 1
Sambucus canadensis (elderberry) - 1
Taraxacum platycarpum Dahlst

. 1 4

(dandelion)

21 79

Total
100
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Table 2. Analytical condition of residual pesticides by GC-ECD and GC-NPD

GC-ECD GC-NPD
Column DB-5MS (30 m x 0.25 mm x 0.25 pm)
Carrier gas flow 1.0 mL/min 1.0 mL/min
Inj. temp. 250°C 250°C
Det. temp. 300°C 300°C
Inj. volume. 1.0 uL 1.0 pL
Oven temp. 190°C (0 min)-7°C/min-290°C (13 min) 185°C (0 min)-4°C/min-240"C

(3 min)-20°C/min-290°C(5 min)




Table 3. Analytical condition of residual pesticides by SR AL FEsIATh AAAEEHE7](GC/ECD)YEA]
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Column (2.1 x 50 mm, 1.7 pum)
Mobile A: 1% formic acid in 98:2 (MeOH:H,0) B: HRsY 24
phase MeOH (1% formic acid) Figere] AEAF B AAHE AEEe] s
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Table 4. List of selected pesticides used in this study (203 pesticides)
Aldicarb Aldrin Anilofos Azinphos-methyl
Azoxystrobin Bendiocarb Benzoximate BHC Bifenthrin
Boscalid Bromacil Bromobutide Bromopropylate Butocaboxim
Cadusafos Captafol Captan Carbaryl Carbofuran
Carbophenothion Chinomethionat Chlordane Chlorfenapyr Chlorobenzilate
Chlorothalonil Chlorpyrifos Chlorpyrifos-methyl Chromafenozide Cinosulfuron
Clothianidin Cyazofamid Cyflufenamid Cyfluthrin Cyhalothrin
Cymoxanil Cypermethrin Cyproconazole Cyprodinil DDT
Deltamethrin Diazinon Diclofluanid Dichlorvos Dicloran
Dicofol Dieldrin Diethofencarb Dimepiperate Dimethenamid
Dimethoate Dimethomorph Dimethylvinphos Diniconazole Diphenamid
Diphenylamine Dithiopyr Edifenphos Endosulfan-sulfate Endosulfan-alpha
Endosulfan-beta Endrin EPN Esprocarb Ethaboxam
Ethiofencarb Ethion Ethoprophos Etoxazole Etrimfos
Fenamidone Fenarimol Fenazaquin Fenbuconazole Fenhexamid
Fenitrothion Fenobucarb Fenoxanil Fenoxycarb Fenpropathrin
Fenpyroximate Fenthion Fenvalerate Ferimzone Fipronil
Flonicamid Flonicamid Fluacrypyrim Fluazinam Fludioxonil
Flufenacet Flufenoxuron Flumioxazine Fluquinconazole Flusilazole
Flutolanil Fluvalinate Folpet Forchlorfenuron Fosthiazate
Fthalide Heptachlor Heptachlor-epoxide Hexaflumuron Imazalil
Imibenconazole Indanofan Indoxacarb Iprobenfos Iprodione
Iprovalicarb Isazofos Isofenphos Isoprocarb Isoprothiolane
Kresoxim-methyl Lufenuron Malathion Mecarbam Mefenacet
Mepanipyrim Mepronil Metconazole Methabenzthiazuron Methidathion
Methiocarb Methomyl Methoxychlor Methoxyfenozide Metolcarb
Molinate Myclobutanil Nitrapyrin Novaluron Nuarimol
Ofurace Oxadixyl Oxamyl Oxaziclomefon Parathion
Parathion-methyl Penconazole Pendimethalin Pentoxazone Permethrin
Phenthoate Phosalone Phosmet Phosphamidone Pirimicarb
Pirimiphos-ethyl Pirimiphos-methyl Probenazole Prochloraz Procymidone
Profenofos Promecarb Propisochlor Propoxur Prothiofos
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Table 4. Continued
Pyraclofos Pyraclostrobin Pyrazolate Pyrazophos Pyributicarb
Pyridaben Pyridaryl Pyrimethanil Pyrimidifen Pyriproxyfen
Pyroquilon Quinalphos Quintozene Simeconazole Spirodiclofen
Tebufenozide Tebufenpyrad Tebupirimfos Teflubenzuron Tefluthrin
Terbufos Terbuthylazine Tetradifon Thenychlor Thiacloprid
Thiamethoxam Thiazopyr Thifluzamide Thiodicarb Thiometon
Tiadianil Tolclofos-methyl Tolylfluanid Tralomethrin Triadimefon
Triazophos Tricyclazole Trifloxystrobin Triflumizole Triflumuron
3.4.5-Trimethacarb Vinclozolin Zoxamide
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T8 AZHAh HEE 559 59 AEol= flufenoxuron
0.2 mg/kg (MRL 0.05 mg/kg), chlorpyrifos 0.8 mg/kg (MRL
0.01 mg/kg), pyrimethanil 0.2~0.4 mg/kg (MRL 0.05 mg/kg),
methoxyfenozide 0.02 mg/kg (MRL 0.05 mg/kg), lufenuron

0.8 mg/kg (MRL 0.05 mg/kg)e]Att. ©] % pyrimethanil]

7o) Al e ArseraAl A2t fenvalerate”t 52.3%,
fenpropathrin®] 30.2% &= AT v} o] A= A
e S AFEF AEE 13.5%H TR 2 TR
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=2} 100718 o2 2HR-59F 605 EYHP s 2271
o] AEH L WL 3T 2271904 bifenthrin, chlorpyrifos,
dicofol, EPN, chlorfenapyr, tebuconazole, cyhalothrin, di-
fenoconazole, tebufenpyrad =% 95:9] Fefo] AEH .
TS Kang et al. (2011)2 -5 EulA 100742 742 7
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Table 5. Amount of pesticide residues in flowering teas

9] esterSlFtE= SIS A528-8 Hols Fedito|th
(Jung, 2005). AZI=oll M= A& 0] FopAHA 2]
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Sample Detected Pesticide MRL (mg/kg) Result (mg/kg)
Flufenoxuron 0.05 0.2
h . o Chlorpyrifos 0.01 0.8
e Pyrimethanil 0.05 02
Lufenuron 0.05 0.8
Pyrimethanil 0.05 0.4
Nelumbo nucifera GAERTNER (lotus, domesic) Methoxyfenozide 0.05 0.02
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