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We analysed 149 samples of Korean traditional herbal tea materials. The 156 pesticides were analyzed by
GC/ECD and NPD, detected pesticides were confirmed by GC-TOF/MS. Sample preparation was performed
bv multi-residue analysis method of multiclass pesticides of the Korea Food Code. The residual pesticides were
detected in 22 samples(14.8%), the highest detection frequency samples are lycium and jujube. Detected
pesticides in Korean traditional herbal tea materials were chlorpyrifos (5 samples), chlorothalonil (3 samples),
cypermethrin (3 samples), hexaconazol (3 samples) and cyhalothrin(3 samples). The pesticide types detected
in Korean traditional herbal tea materials were organophosphorus(29.2%), pyrethroids(16.7%), organochlorines
(12.5%) and triazoles(12.5%). The 5 samples(lycium, jujube, chrysanthemum, balloon-flower, milk vetch root)
were detected pesticides below MRLs, 2 samples(cornus fruit, cnidium) were detected pesticides unnotificated
MRLs.
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Table 1. Distribution of samples surveyed by supplier

Supplier

T
(Total No. of samples) ype

Commodity(Total No. of samples)

Leave
Woods

Houttuynia(1)
Licorice(2), Cinnamon(1), Oriental Raisin Tree(3)

Major Supermarket Roots  Arrowroot(1), Sealwort(1), Milk vetch root(2)
. Jujube(1), Cornus fruit(1), Schizandra(2), Lycium(2), Rubus Coreanus fruit(1), Fruits of
21 Fruits . ..
Oriental Raisin Tree(1)
Seeds  Cassia seed(1)
Others  Chrysanthemum(1)
Leave -
Woods Licorice(1), Cinnamon(1),
Arrowroot(2), Ginger(1), Balloon-flower(2), Cnidium(2), Milk vetch root(1), Peony(2),
Internet Shopping Mall Roots  Korean angelica root(1), White atractylis(2), Wilfordi root(1), Wilfordi root(1),
@7 Foxglove(l) . . .
. Lycium(1), Jujube(2), Rubus coreanus fruit(1), Cornus fruit(1),
Fruits .
Schizandra(1)
Seeds  Odlay(2)
Others  Chrysanthemum(1), Pachyma(1),
Leave -
Woods Licorice(1), Cinnamon(2),
Roots Arrowroot(1), Ginger(1), Balloon-flower(2), Milk vetch root(2), Cnidium(2), Peony(2),
Traditional Market Korean angelica root(1), White atractylis(2)
31 . Lycium(1), Jujube(1) Rubus coreanus fruit(2), Cornus fruit(3),
Fruits .
Schizandra(2)
Seeds  Odlay(1)
Others  Chrysanthemum(2), Pachyma(3)
Leave Siberian chrysanthemum(1), Mint(1), Mulberry leaves(1), Artemisia(l)
Woods Licorice(3), Cinnamon(3), Eucommia bark(1)
Arrowroot(3), Ginger(1), Balloon-flower(3), Sealwort(2), Cnidium(3),
Roots  Milk vetch root(2), peony(3), Korean angelica root(3), White atractylis(3), Foxglove(1),
Herbal Medicine Pharmacy Snaked beard(1)
(70) Fruits Castanea(1), Lycium(3), Dried orange peel(1), Jujube(3), Rubus coreanus fruit(3), Fruits
of hawthorn(1), Cornus frui(3), Schizandra(3), Poncirus(1), Quince(1), Gerdenia fruit(1)
Seeds  Cassia seed(1), Odlay(3)
Others Chrysanthemum(3), Agastachis Herba(1), Pachyma(3),

Houttuynia cordata(2)




AN FoF S GCEAo] 7HsSt 322 chlorpyrifos of Hh-S- & 20% acetone 3 hexane 4 mLZE ThA| 853}
5 15602 59 o] oA &9 L& I B3l 20% acetone S
$ hexane 2 mLo| 0] X802 B3k

A2t % 77| w3t 7 obyEo| SRS Table 39 RoIA A2
2= 1 o= anjg A8-3} acetonitrile, hexane, acetone AFsF g0l diste] hrsofo] AEHA 2 A%

& A5k HA8(Wako, Japan)S AHE-SF1I, Florisil H ARl FFEEENS 2AI5t0] 4 mg/kg H7F T H Al

cartridge+= Applied Separation/\}(USA) sodium chloride+= mob T2 o R Azste] SAsolth

Daejung(Korea)Al A|&o|H, 52F E5E2 Dr. Ehrenstofer

(Germany) AEE A3 Z9} o qE

GCEA 7hs3 AFsoks A7 48] $gt 717]e
GC/ECD 2 GC/NPD(Agilent 7890, USA)ES AR&-3}1%1 g8
X
[¢)

AAEA-L TOF/MSD(Leco Pegasus HT, Singapore)7} A oko] AZE|A] %2 AH Oﬂ ok g2 Sl g Wy

% A
Eglon FA2HLE Table 29 . Aol wheh Aldste] e S74%h 23 Table 4
oF Ltk 714 Fore] daaE 54.9~125.5%, HEiz

Al o 3|8 o|=A ok &S 70.0~118.6%0]1L, 7] HLA 5
A B AJoko] Zhieok 3]97]2 W AJF whH(4]Zo|ok k9] F|4E-2 93.1~121.6%= LERT]

FUAA A AH2010-435)0] A2 2Hgo] Azt g ol

2E7F B AL B stAF CDFA(California Department THELE MRS HAEAN

of Food and Agriculture)ojl A ARg-8h= A& 4274 5}o] 5 A YR A e AAMEIE Table

=2 AA|I5FAtH Lee, 1991) 33} 2o ShokR)e} sAMER LES A& A= Table 49}
OF 100 9] MRS 2aote] oF 20 ¢ HWS Fok R 2rh. vk, <Aesl @ AAAGOlN ol Urs AT

4 80 mLE @7}0}031 2A17F AA] 3 T acetonitrile 100 Ao BAE 7|28, dlektoA Hujjals YE Aokl 7]

mLE Y1 #247](Omni homogenizer, USA)Z 3000 rpm 28 Hasiqrt

oA 14 ¢t FE5H3de). oF 10 g9 NaClo] E°1%l= gefl= 704 5 6(8.6%)70] A=Hlom, FikE

ol filter papers T3 S AHs] E= T ALolA 797 % 1671(20.3%) 0.2 A AZuIE7} dhokaof B

3057F AA|5lo] B85t TS acetonitrile S 10 mL 3} & o =4 yepdch

o] 40T EFFoIA 55350 55A2 hexane 5 mL 714

o
9} 20% acetone 24 hexane 5 mLE §EA17 B4 A2 W 7 wakze] ok a8l 0] A8 BEolw 7t
=]

= hl
florisil cartridgeel] 5%91& Y3 AA3] 8547 ABT 2 AR, A%, BIE FRASE BT AE

Table 2. Analysis condition of GC-ECD, GC-NPD and TOF/MS

Instruments Agilent 7890 Leco Pegasus HT
Detector type ECD NPD TOF/MS
Inlets split(5:1) 1 ul inject splitless, 1 ul inject splitless, 2 ul inject
Injector Temp. 270C 300C 250C

Column DB-1701(30 m x 0.25 mm, 0.25 gm) DB-3530 m x 0.25 mm, 0.25 /m) Rx-5MS(30 m x 0.25 mm, 0.25 /m)
DB-5(30 m x 0.25 mm, 0.25 /m) DB-530 m x 0.25 mm, 0.25 /m)

Gas N2(1.0 ml/min) N2(1.0 ml/min) He(1.7 ml/min)
160C(1 min) — 4.7C/min — 130C(1 min) — 8'C/min — 180T o . - .
) . . ! C — 20C/min — 180C
Oven temp. 240C(4 min) — 13C/min — (1 min) — 4C/min — 210C3 min) — /0 0 min) = 20L/min = 180

N o in) — 5C/min — C ) .
275C(17 min) 10C/min — 295(5 min) (0 min) = 5C/min = 300C(7.5 min)

Detector temp. 300C 320C Ion source 220C
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Table 3. Detection of pesticides in Korean traditional herbal tea materials

Detected
Supplier (Total No. of Commodity(No. of samples detected pesticide)
sample)
Mart 5(21) Chrysanthemum(1), Jujube(1), Lycium(2), Milk vetch root(1)
Agricultural Internet 5(27) Balloon-flower(1), Chrysanthemum(1), Cnidium(1), Jujube(1), Lycium(1)

Traditional Market 6(31)

Balloon-flower(1), Cnidium(2), Cornus fruit(1), Jujube(1), Lycium(1)

Herbal Medicine
Herbal Pharmacy 6(70)

Balloon-flower(1), Jujube(2), Lycium(3)
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Fig. 1. Ratio of chemical classification on detected pesticides.
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Table 4. Concentration of residual pesticides in Korean traditional herbal tea materials
Detected . .
Commodity (total No. of Pesticide Noagtfe:;rgp le Res(lil;a;igvel MR?I;I()rlrllzkg) Recovery(%)
sample)
Chrysanthemum 2(7) Tebuconazole F(1) 0.32 0.53 77.5
Triflumuron F(1) 0.26 0.53 96.0
Lycium 7(7) Chlorothalonil F(3) 0.2-4.1 4.9 121.6
Chlorpyrifos F(3) 0.08-0.1 2.4 70.6
Cyhalothrin F(1), H(1) 0.002-0.02 2.0 96.9
Cypermethrin F(1), H(1) 0.002-0.4 5.0 70.0
Endosulfan F(1) 0.05 1.0 93.1
EPN F(1) 0.03 1.0 92.7
Profenofos F(1) 0.09 9.7 110.1
Pyridalyl H(2) 0.4-1.1 20 113.1
Triflumuron F(1) 0.2 24 75.2
Jujube 5(7) Chlorpyrifos F2) 0.05-0.2 1.6 125.5
Cypermethrin H(1) 0.2 6.3 109.2
Diazinon H(1) 0.09 0.3 78.3
Fenazaquin H(1) 0.08 0.3 102.6
Fenitrothion H(1) 0.2 0.3 66.2
Fenpropathrin F(1) 0.1 1.6 118.6
Hexaconazol HQ2) 0.06-0.1 1.6 114.6
Myclobutanil H(1) 0.3 2.0 91.3
Balloon-flower 3(7) 4-4 DDE F(1), H(1) 0.01-0.02 0.03 100.4
Permethrin F(1) 0.1 8.2 104.6
Cnidium 3(7) Chlorfenapyr F(1) 0.6 0.05 73.0
EPN F(1) 0.1 - 714
Ethoprophos F(2) 0.53-1.3 - 69.3
Hexaconazole F(1) 1.4 - 96.8
Pendimethalin F(1) 1.0 - 82.0
Tebuconazole F(1) 0.1 - 70.5
Tebufenpyrad F(2) 0.16-0.4 0.05 84.9
Cornus fruit 1(8) Triazophos F(1) 0.34 0.07 54.9
Milk vetch root 1(7) Pirimiphos-Ethyl F(1) 0.01 0.02 71.3

F: Food, H: Herbal



Appendix 1. The list of Korean traditional herbal tea materials investigated
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Type English name Korean name Total
Leave Artemisia (Q1714) 1
Mulberry leaves (EaD) 1
Houttuynia (A %) 1
Mint (s 1
Siberian chrysanthemum (FA%) 1
Woods Cinnamon (Zﬂﬂ(vﬂﬂ)) 7
Eucommia bark &= 1
Licorice (7"1) 7
Oriental Raisin Tree (GRS 3
Roots Arrowroot F(EZED) 7
White atractylis (%) 7
Balloon-flower (=2HA(ZA)) 7
Cnidium &) 7
Foxglove (=A)3h 2
Ginger (AR EAY)) 3
Snaked beard (WEF 1
Korean angelica root @ 5
Milk vetch root () 7
Peony (2eh) 7
Sealwort =) 3
Wilfordi root (H5}4=2) 1
Fruits Castanea As 1
Cornus fruit A S 8
Dried orange peel (1) 1
Fruits of hawthorn (AHAh 1
Fruits of Oriental Raisin Tree (ENEH) 1
Gardenia fruit A A} 1
Jujube ("3 7
Lycium 717 7
Poncirus (AAEAD) 1
Quince (21 1
Rubus coreanus fruit (EEAh 7
Schizandra (Lu]=h 8
Seeds Cassia seed (A4 2
Odlay &% 6
Others Agastachis Herba (Z3h 1
Chrysanthemum =) 7
Houttuynia cordata (G ES) 2
Pachyma (&) 7
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