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Study on Pesticide Residues of Tea on the Markets in Busan
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Abstract

In order to survey the residual characteristics of the pesticides in tea sold at open markets and wholesale markets in
Busan. A total of 116 samples was analyzed by multiresidue method. Of these samples, pesticide residuces were detected
in 4 samples (3.4 %). And detected pesticides were 5 kinds, those were alachlor, cyhalothrin, difenoconazole, pyridalyl,
and bifenthrin. The range of concentrations for the detected residual pesticides was 0.01 mg/kg to 0.6 mg/kg which showed

below their maximum residue limits (MRL) and there are no samples exceeded the MRLs.

Key Words : Multiresidue method, Pesticide residues, Tea.
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Table 1. Classification of teas by type
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Name of Teas Leached Tea Tea Powder Liguid Tea
Oryza sativa L, 13 0 0
7Zea mays L, 11
Fagopyrum esculentum Moench 11
Elaeagnus umbellata var,coreanal.ev. 9

Camellia sinensia

Chrysanthemum morifolium Ramat,
Diospyros kaki Thunb.

Rosa hybrida HORT

Zea mays L,

llex paraguariensis

Senna tora (L.) Roxb.

Jasminum officinalis

Hydrangea serrata Seringe

Mentha piperita

Phaseolus vulgaris var humilis Alef,
Matiricaria recutita Rehmannaia
Ginkgo biloba L,

Citrus junos Siebold ex Tanaka
Nelumbo nucifera

Taraxacum platycarpum Dahlst
Aspalathus Lineara

Rosa canina

Rosmarinus officinalis L.

Lavandula angustifolia Mill,
Eucommia ulmoides Oliv.

Zizyphus jujuba Mill, (Leaves)
Zizyphus jujuba Mill,

Camellia sinensia ( milled green tea)
Lindera obtusiloba Blume

Coix lacryma—ijobi var.mayuen (Rom.Caill.) Stapf
Punica granatum L.

Chaenomeles sinensis (Thouin) Koehne

Citrus xlimonia Osbeck
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Table 2. List of pesticides analyzed by GC
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Acrinathrin
Alachlor

Aldrin

Anilofos
Ametryn
Azinphos—methyl
Bifenthrin
Bitertanol
Bromacil
Bromopropylate
Bupirimate
Buprofezin
Cadusafos
Captafol
Captan
Carbophenothion
Chinomethionat
Chlorfenapyr
chlorfluazuron
Chlorobenzilate
Chlorothalonil
Chlorpyrifos
Chlorpyrifos—methyl
Cyflufenamid
Cyhalothrin
Cypermethrin
Cyproconazole
Cyprodinil

DDT
Deltamethrin
Diazinon
Dichlobenil
Dichlofluanid
Dichlorvos
Dicloran

Dicofol

Dieldrin
Diethofencarb
Difenoconazole
Diflufenican

Dimepiperate

Dimethenamid
Dimethoate
Dimethylvinphos
Diniconazole
Dinocap
Diphenamid
Diphenylamine
Dithiopyr
Edifenphos
Endrin

EPN
Esprocarb
Ethion
Ethoprophos
a B,y ,6 —BHC
a B ,Endosulfan—sulfate
Etoxazole
Etrimfos
Fenamidone
Fenarimol
Fenazaquin
Fenhexamid
Fenitrothion
Fenobucarb
Fenoxanil
Fenoxycarb
Fenpropathrin
Fenthion
Fenvalerate
Fipronil
Flonicamid
Fluazinam
Fludioxonil
Flusilazole
Flusulfamide
Flutolanil
Folpet
Fosthiazate
Fthalide
Furathiocarb

Heptachlor

Hexachlorobenzene
Hexaconazole
Imazalil
Indanofan
Indoxacarb
Iprobenfos
Iprodione
Iprovalicarb
Isazofos
Isofenphos
Isoprothiolane
Kresoxim—methyl
Malathion
Mecarbam
Mefenacet
Mefenpyr—diethyl
Mepanipyrim
Mepronil
Metalaxyl
Metconazole
Methidathion
Methoxychlor
Metrafenone
Molinate
Myclobutanil
Nitrapyrin
Nonachlor
Nuarimol

Ofurace
Oxadiazone
Oxadixyl
Paclobutrazole
Parathion
Parathion—methyl
Penconazole
Pendimethalin
Permethrin
Phenthoate
Phorate
Phosalone

Phosmet

Phosphamidone
Picolinafen
Picoxystrobin
Pirimicarb
Pirimiphos—ethyl
Pirimiphos—methyl
Probenazole
Prochloraz
Procymidone
Profenofos
Propamocarb
Propiconazole
Propisochlor
Prothiofos
Pyraclofos
Pyrazophos
Pyridaben
Pyridalyl
Pyrimidifen
Pyriminobac—methyl
Quintozene
Simeconazole
Tebuconazole
Tebufenpyrad
Tebufos
Tebupirimfos
Tefluthrin
Terbutylazine
Tetradifon
Thiazopyr
Thifluzamid
Thiometon
Tolclofos—methyl
Tolylfluanid
Triadimefon
Triazophos
Triflumizole
Triflurarin
Uniconazole
Vinclozoline

Zoxamide
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Table 3. List of pesticides analyzed by LC

Acetamiprid Dimethomorph Methabenzthiazuron Tebufenozide
Azoxystrobin Ethaboxam Methomyl Teflubenzuron
Boscalid Ethofenprox Methoxyfenozide Thiacloprid
Carbaryl Fenpyroximate Novaluron Thiamethoxam
Carbendazim Fluacrypyrim Oxaziclomefon Thiophanate—methyl
Carbofuran Flufenacet Pencycuron Tiadinil
Carbosulfan Flufenoxuron Pyraclostrobin Tricyclazole
Chlorotoluron Fluquinconazole Pyrazolate Trifloxystrobin
Clothianidin Forchlorfenuron Pyrimethanil Imidacloprid
Cyazofamid Imibenconazole Pyriproxyfen Fluvalinate
Cymoxanil Isoproturon Spirodiclofen

Diflubenzuron Lufenuron Spiromecifen

Table 4. Operating conditions of GC (MSD / ECD / NPD) for residue analysis of pesticides

GC / MSD GC / ECD GC / NPD
Agilent 6390N GC / 59731 MSD Agilent 6890N GC Agilent 6890N GC
Instruments
HP-5MS 30 mX0.25 mmXx0.25 um HP-5 30 mX0,25 mmX0,25 um HP—5 30 mXx0,25 mmX0,25 um
Column
120 € (1 min) 80 T (2 min) 80 T (2 min)
| 5 C/min | 5 C/min | 5 C/min
Oven 200 € (1 min) 120 € (5 min) 120 T (5 min)
| 5 C/min | 7 C/min | 7 C/min
270 € (10 min) 250 C (0 min) 250 € (0 min)
| 7 C/min | 7 C/min

280 C (10 min)

280 C (10 min)

Injector(Inlet) Temp. 250 C 260 C 260 C
Detector(Aux) Temp, Source : 230 T
Quad, : 150 C ECD : 280 T NPD : 325 C

Table 5, Operating conditions of UPLC for residue analysis of pesticides

HPLC—UVD (A range 210 nm~ 400 nm)

Column Water Acquity UPLC'™™BEH C18 1.7 um(2.1x 100 mm) Temperature : 30 C
Mobile Phase A:Water B: Acetonitrile

Flow rate 0.3 mL/min

Inj. Vol 3 uL

Gradient Time (min) A (%) B )
0 95 5
3 85 15
4 70 30
5 55 45
7 40 60
9 10 90
15 95 5
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Table 6. Number of samples according to country of origin
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The republic of Korea

China

Domestic
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The Argentine Republic

South Africa

The united state

Croatia

Imported

Morocco

France
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mg/kgo| Tt 2009d A& oJoFEet A oA gt A
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Table 7. Detected pesticide residues in teas
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o} worEe AGTA ABo A7t Eite o9l
71294 AR A= b

updEo]  glt,
(Theaceae) 7hdlg]o} AJWIA]2A(Camellia sinensis)2)
oLt oS 7123 Ao & =2HGreen tea) 59 HWIR
ZHnon—fermented tea), 2% Oolong tea) 52| Wt
v g X} (semi—fermented tea), SA}H(Black tea) 52
A 2}F(fermented tea)® 3HAstl Q= Hf cyhalothrin
o] HEH AR A AEY 7+ H Ao HE9
ZHRslg71Ee] qlol s weke A 1)l 0.02
mg/kgo] o] 71 7|&o] Hr}, S|y &AL 49 d

g Al sabEde g A2 Bge ARV il

—

¢

SRS RAYAE HgHfof gt FARET TR
Bl HARE 1R o2 AAsto] Al EE alachlor

0.02 mg/kg(?1& 0.05 mg/kg), cyhalothrin 0.01
mg/kg(71% 0.02 mg/kg),
mg/kg(7]1& 0.05 mg/kg), pyridalyl 0.04 mg/kg(”7]
Z 0.05 mg/kg), bifenthrin 0.01 mg/kg(7]& 3.0
mg/kg)o| Tt (F 7) 919 Aol & 4= kol t
o] A AAl AEH dk HAE grol A== A8
gonzg mUEYS ol v HEHE dE
A L 7es R AAske Aol AHjAY o =
B 9ol 283 208 oA,

Alachlor:= chloroacetamide| A|ZA 2 234 2
A A AEE ot AEZREE Azt AHErRte R U

A glon] AgdARERE B, 844, 97 ol 9l
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difenoconazole 0,05
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= e
T [
F2 ASA7E 3%, AdAZE 15, A2A 15 & =+
2]

AT

2

Actual Modified MRL
Tea Pesticide detection range  detection range (mg/kg)
(mg/kg) (mg/kg) g/xs
) ) alacholr 0.11 0.02 0.05
Diospyros kaki Thunb, .
cyhalothrin 0.07 0.01 0.02
Taraxacum platycarpum .
Dahlst(dandelion) difenoconazole 0.38 0.05 0.05
llex paraguariensis pyridalyl 0.38 0.04 0.05
Camellia sinensia bifenthrin 0.02 0.01 3.0
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