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Abstract

This study was carried out to investigate the pesticide residues in processed Korean
traditional herbal tea, using a number of multi-residue methods, viz., gas chromatograph
electron capture detection, gas chromatograph nitrogen phosphorous detection, and gas
chromatograph mass spectrometry. A total of 68 samples were analyzed that had been

chosen from 60 items. There were 31 bottles of liquid tea, 24 ginseng-red ginseng

beverages, and 13 mixed beverages made from Korean herbal tea materials usually

found in marts and pharmacies. Analysis of the residual pesticides showed that not all

the samples contained pesticides, and

posed a risk to human health.

Key words : Traditional Korean herbal

mixed beverage

the results confirmed that none of the samples

tea, liquid tea, ginseng-red ginseng beverage,
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Table 1. Residual pesticide of agricultural used for food and drug from 2014 to 2016 provided
by SIHE(Seoul Institute of Health and Environment)

No. of No. of Detection
Medicinal herb ' Detected rate Detected Pesticide (frequency)
samples "
samples (%)

Bifenthrin(1), Cypermethrin(5),
Cyhalothrin(3), Chlorothalonil(3)

Lycii Fructus 217 18 66.7  Chlorpyrifos(1), Chlorfenapyr(1),
Tebufenpyrad(1), Fenarimol(1),
Pyridaben(2)

) .. Kresoxim-methyl(1), Chlorothalonil(1),
Chrysanthemi Zawadskii Herba 6 1 16.7 Chlorfenapyr(1). Tebuconazole(1)
. . Cypermethrin(1), Cyhalothrin(1),

Zizyphi Fructus 8 4 50.0 Fenarimol(1), Fenvalerate(1)

Rubi Fructus 16 2 12.5  Kresoxim-methyl(1), Chlorpyrifos(1)

Adenophorae Radix 5 1 20.0 Endosulfan(1)

Crataegi Fructus 18 1 5.6 Cypermethrin(1)

Corni Fructus 21 3 14.3 Cyhalothrin(2), Chlorpyrifos(1)

Citri Unshii Pericarpium 10 1 10.0 Cypermethrin(1)

Cnidii Rhizoma 19 1 5.3 Ethoprophos(1)

Taraxacl Herba 16 1 16.7  Bifenthrin(1), Cypermethrin(1)

Wako Pure Chemical(Japan) & AR&3l%
om  FZo AMEHE oMHEYEZL  Fisher
Scientific Korea Ltd(Korea) Al%& AHESIS
a1, A} ol EE Kanto chemical(Japan), &
SWEFLS Junsei Chmical(Japan), AA| 7IE
2 A= Agilent technologies(USA)AF] florisil
(1,000 mg, 6 mL)S AH&3F%

wA71712 A3 Gas Chromatograph-
Electron Capture Detector(GC-ECD)®}t Gas
Chromatograph-Nitrogen Phosphorous Detector
(GC-NPD)+ Agilent AF2] 7890 seriesith. &
oko] ol 94 Agilent 5975 Gas Chro-
matograph-Mass Spectrometer (GC-MS)E A}
gtk AlRe FEdlE Ao] 2 ¥ANSeoul.
Korea)el 3AA4x®71¢ Omni Macro
Homogenizer (Kennesaw, USA)Z A&}t

93 #A¥=7]=  Organomation
Associates, Inc.9] N-EVAP TM 112(Berlin,
USA)E AHE3IA

}\]-‘—‘—O“TE

3. AlEa

Alg o] A et SN AEETAY dEE
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Table 2. Analytical conditions of GC-ECD, GC-NPD

Instrument GC- ECD GC-NPD
Detector uElection capture detector Nitrogen-phosphorus detector
DB-1701 14% cyanopropyl phenyl methyl(30 m x 320 gm ID x 0.25 ¢m film thickness)
Column HP-5 5% phenyl mehtyl siloxane(30 m x 320 gm 1D x 0.25 gm film thickness)
Oven temp., 150C (1 min) — 12°C/min — 110C (1 min) — 15C/min —

Injection temp.
Detector temp.

Gas flow

240°C (2 min) — 10°C/min — 280°C (13.5 min) 200°C (8 min) — 10°C/min — 260(8 min)

230C
280°C
Nz(1.0 ml/min)

210C

325C

Na(1.4 ml/min)
Air(120 ml/min)
Ha(3.0 ml/min)

Table 3. Analytical conditions of GC-MS

Instrument GC-MS
Column HP-5MS 5% phenyl mehtyl siloxane(30 m x 250 gm ID x 0.25 gm film thickness)
Oven temp. 100°C (2 min) — 10°C/min — 320°C (5 min)

Injection temp.
Gas flow

Detector : MSD

230C

He(splitless, 1.0 ml/min)
lonization method

Ton source temp.
Transfer line temp

Scan range

Electron impact at 70 eV
230C

280C

50~550 m/z(2.91 scan/sec)
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Table 4. Recovery for 33 pesticides at three concentration levels
Mean recovery + RSD(%)"
Pesticides Average
0.5 mg/L 1.0 mg/L 2.0 mg/L
0.p’-DDT 108.5+1.2 81.6+1.6 98.0+0.7 96.0+14.1
p.p-DDD 108.3+1.9 85.6+1.1 97.3+4.6 97.0+11.7
p.p’-DDE 59.7+4.9 46.0+1.8 52.1+2.1 52.6+13.0
p.p’-DDT 99.2+2.5 89.7+3.4 98.9+1.7 96.0+5.6
Bifenthrin 95.3+2.2 104.9+0.4 106.1£0.6 102.1£5.8
Chlorfenapyr 86.0+0.8 88.6+0.9 91.0+14 88.5+2.8
Chlorothalonil 65.6+6.8 74.4+2.4 73.0+2.1 71.0+6.6
Cyhalothrin 86.1+0.9 85.5+2.4 89.0+1.7 86.9+2.2
Cypermethrin 99.0+3.3 108.6 1.6 115.3£0.7 107.6+7.6
Dieldrin T1.6+5.7 85.7+2.0 T1.4+5.6 80.2+5.9
a-Endosulfan 30.2+1.6 30.5+1.2 32.5+1.0 31.1+4.1
B-Endosulfan 80.4+1.6 81.6+1.3 90.2+1.1 84.1+6.4
Endosulfan Sulfate 99.0+1.4 101.6+1.4 105.5+0.8 102.1+£3.2
Fenarimol 80.7+t1.4 86.5+1.9 89.7+0.9 85.6+5.3
Fenpropathrin 95.8+2.1 96.6+2.0 100.9+0.5 97.8+2.8
Hexaconazole 93.2+4.3 84.9+1.0 84.8+1.5 87.7+5.5
Isoprothiolane 80.7+1.0 89.1£1.9 103.1+1.2 90.9+12.4
Kresoxim-methyl 90.7+2.0 99.3+0.7 100.5+0.3 96.8+5.5
Methoxychlor 76.2+2.8 82.5+0.8 86.9+0.2 81.9+6.5
Pendimethalin 62.0+1.3 52.9+0.2 56.8+2.3 57.2+8.0
Procymidone 102.1+£1.7 97.3+2.0 97.4+1.6 98.9+2.8
Tetradifon 91.3+2.1 102.1£0.6 108.4+0.8 100.6 £8.6
Thifluzamide 99.6+2.4 90.5+2.1 99.3+0.6 96.5+5.4
Tolyfluanide 60.4+0.9 66.1+1.2 69.1+1.3 65.2+6.8
Triadimefon 80.4+0.8 7.6+1.17 87.0+14 81.7+5.9
Acetamiprid 96.1+1.6 113.0£3.1 107.3+£7.1 105.5+8.1
Cyprodinil 103.9+8.0 98.3+3.3 91.3+5.0 97.8+6.5
Iprobenfos 83.0+3.7 86.1+1.1 96.7+1.2 88.6+8.1
Napropamid 68.4+3.4 71.2+3.1 61.4+1.5 67.0+7.5
Tebuconazole 77.0£0.2 71.2+£2.5 78.0+£9.2 75.4+4.9
Tebufenpyrad 96.4+6.0 93.7+5.3 86.7+3.1 92.3+t5.4
Triadimenol 84.1+3.8 82.5+4.7 70.1+8.3 78.9+9.7
Triazophos 69.7+17.0 74.7+5.3 74.9+3.5 73.1+4.1

1) RSD(%) = Relative standard deviation

(standard deviation /mean) x 100
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Table 5. Analysis results of residual pesticide for processed Korean herbal tea

Classification Material of Korean herbal tea Detected pesticide

Hoveniae Semen seu Fructus
Cnidii Rhizoma

Liquid tea Corni Fructus
Ginseng Radix

Inonotus obliquus

Ginseng-Red ginseng beverages (iinseng Radix

Not detected
in all samples

Curcumae Longae Rhizoma
Curcumae Radix
Schisandrae Fructus
Mixed beverages
Rubi Fructus
(Giinseng Radix

Hoveniae Semen seu Fructus
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