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Survey and Risk Assessment of Residual
Characteristics of Triazole Pesticides in
Commercial Agricultural Products Collected
from Gangseo Area in Seoul(2011~2015)
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Ju-sung Park and Mu-sang Kim

Abstract

In this study, a total of 14,035 agricultural products collected from Gangseo area,
including wholesale markets, in Seoul between 2011 and 2015 were examined for
triazole pesticides by using a multi-residue method based on the Korean Food Code.
Triazole pesticides are used as plant growth regulators,in addition to fungicides. The
results showed that 13 pesticides(diniconazole, etoxazole, fenarimol, fluquinconazole,
hexaconazole, metconazole, myclobutanil, paclobutrazol, tebuconazole, tetraconazole,
thifluzamide, tricyclazole, and triflumizole) were detected. Pesticides residues were
detected in 94 samples(0.7%) and 34 samples exceeded the maximum residue limit(MRL
0.2%). Diniconazole was found most frequently(30 cases), followed by fluquinconazole(23
cases) and paclobutrazol(13 cases). To assess the risk in vegetables, the estimated daily
intake of the detected pesticides was compared to the acceptable daily intake(ADI). The
range of % ADI was 0.0803~1.7744%.

Key words : MRLs, plant growth regulator, triazole pesticides, % ADI
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Table 1. Lists of triazole pesticides

No. Compounds Detector
1 Diniconazole

2 Fenarimol

3 Nuarimol

. ) GC/ECD

4 Thifluzamide

5 Triflumizole

6 Uniconazole

7 Cyproconazole

8 Difenoconazole

9 Etoxazol

10 Fenbuconazole

11 Flusilazol

12 Hexaconazole

13 Metconazole GC/NPD
14 Myclobutanil

15 Paclobutrazole

16 Penconazole

17 Propiconazole

18 Tebuconazole

19 Tetraconazole

20 Fluquinconazole

21 Imibenconazole LC/DAD
22 Tricyclazole
2. Alot U A
5 ¥F%L2 Dr. Ehrenstorfer(Germany),

Riedel-De Haen(Germany), Wako(Japan)
oA st % 97~99.5%, 8% 94 .55~
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USA)& AR&stlon, f7lg9ad w9 #4&
GC-ECD(electron capture detector) 7890B
(Agilent Technology, USA)S Al&3a}9ict. ok
Az AFAS 98] GC-MSD(mass selective
detector) 5975C(Agilent Technology, USA)
RdS ARSIt
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Table 2. Analytical conditions of GC-NPD and GC-uECD

Instrument Agilent 6890 Agilent 7890B
Detector Nitrogen-phosphorus detector uElectron capture detector
Column DB-1701 14% cyanopropyl phenyl methyl(30 m x 320 tm ID x 0.25 ¢m)

HP-5 5% phenyl methyl siloxane(30 m x 320 gm 1D x 0.25 ym)
Oven temp. 100?C(2 min) H 1.0°C/min H 200.°C 15Q°C(2 min)hH .10°C/min H 240°Q
(3min) — 10C/min — 2607C (9 min) (2min) — 15C/min — 2807 (25 min)
Injection temp. 210C 230C
Detector temp. 300C 320C
Gas flow Ny (1. 5mé/min) N2(1.5 mé/min)
Air (60 m¢/min)

Hy(1 mé/min)

Table 3. Analytical conditions of GC-MSD

Specification GC-MSD

Instrument Agilent 6890
Column DB-5MS 5% phenyl methyl siloxane(30mx250um IDx0.25¢m)
Oven temp. 100C (2min) — 10°C/min — 200C(2min) — 10C/min — 2607 (8min)
Injection temp. 250C
Carrier gas He(splitless, 1.0m¢/min)

lonization method Electron Impact at 70eV
Detector Ton source temp. 230C

Transfer line temp. 280C

Scan range 50~550m/z(2.91scan/sec)

Table 4. Analytical conditions of HPLC-DAD

Specification HPLC-DAD
Detector Diode array and multiple wavelength detector
Column Zorbax Eclipse XDB-C18(5.0 m, 4.6 x 150 mm)
Column oven 40C
Wavelength 254 nm
Flow rate 1.0 m¢/min
Injection vol. 20 b
Mobile phase A Water, B : MeOH
Time(min) A(%) B(%)
0 70 30
5 50 50
10 20 80
. 17 5 95
Gradient program 20 0 100
22 0 100
23 40 60
24 70 30
25 70 30

- 110 -



U 27, vlolE e 14, "HFauUE 5, ow b wekal AR 3691, wIALE 26871,
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nE 23 Fol A=HA 71eb 517deldeh. AMAR 12892708 GAF
- 9,70671, A7 1,3257, FAANF 1,06971, 4
o THAR 4017, ZAF 391701900 o] % Eel
fe o} ool AEH FABE BT 470R F
£ won 1 271, AAF 91, AR 110 AAF
e o AE QAR 0700 s Bk QAT
: h I R 7, A 20, AFGAT 18 28 2AR
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Fig. 2. Detection frequencies of Triazole Pesti- b ow mebA 74 ER7ke] AASE d st
cides. A o B} A gt l"ﬁ:%“g A=dgs lﬂro—' &
Ae Aow Wit EfjolEA weke] HFslE
2. sth=d ASHY 1EE zatdlel B2 L 942 F o
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AL FAEES B 14,0350 82 ARl 12, 8 g 118 AL 3312 BT ALFAT
Table 5. Analytical conditions of LC-MS
Specification HPLC-DAD
Detector Mass selective detector
[onization mode APCI-Positive mode
Dryinf gas 6.04 /min
Gas temp. 350C
CID voltage 70 eV
Column Zorbax Eclipse XDB-C18(5.0 gm, 4.6 x 150 mn)
Column oven 40C
Flow rate 1.0 m¢/min
Injection vol. 20 pb
Mobile phase A Water, B : MeOH
Time(min) A(%) B(%)
0 70 30
5 50 50
10 20 80
_ 17 9
Gradient program
20 100
22 100
23 40 60
24 70 30
25 70 30
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Table 6. Data of agricultural products by type and groups

No. of detected No. of over MRL-exceeded

Type Group No. of sample samples(%) samples(%)
Cereal grains 261 2(0.8)
Potatoes 99
Beans 52
Fruits 369
Vegetables
Heading type leaf vegetable 401 1(0.2) 1(0.2)
Leaf vegetable 9706 70(0.7) 28(0.3)
Leaf and stem vegetable 1069 17(1.7) 4(0.4)
Root vegetable 391 1(0.3)
Fruit vegetable 1325 2(0.2)
Mushrooms 268
Spices 43 1(2.3) 1(2.3)
Others 51
Total 14035 94(0.7) 34(0.2)
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3.
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1z
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AFE A 347 F 76.5%%) 26008 veht /
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golgdhee dolA 22, HEAEIE A5 § oAl [N T
sl 24 AEHYD 7]E ok oy FE A P G
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Table 7. Detected triazole-pesticides by product items

No. of No. of Agricultural Products
Pesticide sample Agricultural Products detected sample ietected over MRL
detected over MRL
Cabbage(1), Korean Cabbage(8), Spinach(2), Korean Cabbage(4),
Korean Lettuce(3), Spinach(3), Korean lettuce(3),
Diniconazole 30 Perilla Leaves(6), Chard(1), 17 Sesame leaf(3), Ustrad-leaf(2),
Young Radish(2), Chicory(1), Chicory(1), Chard(1),
Mustard Leaf(4), Coriander(1) Coriander(1)
Etoxazol 2 Spinach(1), Pepper Leaves(1) 2 Spinach(1), Pepper leaf(1)
Penarimol 5 Korean Lettuce(1),

Perilla Leaves(1), Bi-reum(1)

Korean Cabbage(1), Spinach(1),
Perilla Leaves(1), Marsh Mallow(1),
Chard(3), Young Radish(2),
Fluquinconazole 23 Chicory(1), Bi-reum(1), 5
Chwinamul(2), Welsh Onion(1),
Chieves(6), Green Garlic(2),
Carrot(1)

Spinach(3), Crown Daisy(1),
Hexaconazole 7 Pumpkin Young Leaves(2),
Mustard Leaf(1)

Chuinamul(2), Welsh(1),
Sesame leaf(1), Chieves(1)

Korean Cabbage-leaf(1),

Metconazole 2 Korean Cabbage(1), Wild Garlic(1) 2 Wild Garlic(1)

Myclobutanil 1 Perilla Leaves(1) 1 Sesame leaf(1)
Spinach(2), Chard(4), Chicory(1),

Paclobutrazole 13 Vitamin Leaf(1), Beet Leaf(1), 5 Chard(2), Mustrad-leaf(3)

Mustard Leaf(3), Chieves(1)

Crown daisy(1), Pepper Leaves(1),

Tebuconazole 5 Welsh Onion(2), Celery(1)

Tetraconazole 2 Sweet Pepper(2)

Thifluzamide 2 Wild garlic(1), Green Garlic(1)

Tricyclazole 2 Rice(2)

Triflumizole 2 Crown Daisy(1), Celery(1) 2 Crown Daisy(1), Celery(1)
Total 94 34
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Table 8. Detection of triazole-pesticide residues in agricultural products and their MRLs

Patiade e MR ransotmeke MRL(me/ke)
Diniconazole 30 17 0.015~6.970 0.05~0.3
Etoxazol 2 2 0.973~8.507 0.1
Fenarimol 3 0 0.70~0.487 1.0
Fluquinconazole 23 5 0.03~3.81 0.1~20

Hexaconazole 7 0 0.058~0.815 1.0
Metconazole 2 2 0.29~1.55 0.05~0.1
Myclobutanil 1 1 20 0.5

Paclobutrazole 13 5 0.012~5.577 0.05~5.0
Tebuconazole 5 0 0.169~4.162 2~5.0
Tetraconazole 2 0 0.022~0.091 1
Thifluzamide 2 0 0.09~0.23 0.5
Tricyclazole 2 0 0.172~0.287 0.7
Triflumizole 2 2 8.87~25.03 0.5~2.0

Total 94 34
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Table 9. Exposure assessment of residual pesticides in vegetables

Average

Pesticide dguz;:t(i)in conc(entration‘") (mg/d}j}]?/lg;rson) (mg/5A£<IgC)/day) %ADI?Y
mg/kg)

Diniconazole 29 0.0069 2.11E-03 1.10 0.1919
Etoxazol 2 0.0057 1.77E-03 2.20 0.0803
Fenarimol 3 0.0051 1.56E-03 0.55 0.2836
Fluguinconazole 23 0.0063 1.95E-03 0.11 1.7744
Hexaconazole 7 0.0053 1.62E-03 0.28 0.5901
Metconazole 2 0.0051 1.58E-03 0.55 0.2879
Myclobutanil 1 0.0066 2.02E-03 1.65 0.1223
Paclobutrazole 13 0.0069 2.12E-03 1.10 0.1923
Tebuconazole 5 0.0056 1.72E-03 1.65 0.1040
Tetraconazole 2 0.0050 1.54E-03 0.22 0.7011
Thifluzamide 2 0.0050 1.55E-03 0.77 0.2010
Triflumizole 2 0.0076 2.35E-03 2.75 0.0854

a) Average concentration(mg/kg) ={(Number of sample below LOD x 1/2 LOD)+ X (detected concentration)}
/number of total sample

b) EDI(mg/day/person) = average concentration(mg/kg) x daily dose of vegetable(kg/day/person)

¢) ADI(mg/55bkg/day) = ADI (mg/kg b.w./day) x 55 kg

d) %ADI = EDI/ADI x 100
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