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Abstract In recent years, Allium victorialis has been extensively used as a pharmacological agent for
various diseases in the form of anti-arteriosclerotic, anti-diabetic and anti-cancer. Allium victorialis is severely
affected by various fungal diseases since it naturally grow in the shady and humid environments in Korea. In
this case, different types of fungicides are applied to control the fungal diseases in Allium victorialis. The
present study was aimed to determine the residual characteristics of two fungicides namely tebuconazole and
fludioxonil on Allium victorialis. For this study, the fungicides were drenched soil on Allium victorialis in the
cultivation area Pyeongchang by the standard (two thousand fold) and double (thousand fold) dilutions. At
the end of 15", 30™ and 40™ days samples were collected for residue analysis. Residues of tebuconazole and
fludioxonil were analyzed using GC/NPD (Gas Chromatography/Nitrogen Phosphorus Detector) and their
recovery were found to be 108.8~119.5% and 91.3~104.8%, respectively. The method of limits of quantifi-
cation for both fungicides was 0.01 mg kg™'. Further, the results of this study shows that the residue levels of
both fungicides on Allium victorialis were <0.01~0.12 mg kg™ and 0.01~0.09 mg kg™ and their % ADI (%
Acceptable Daily Intake) were 17.44% and 25.75%, respectively. Based on the results obtained in this study,
we suggest that the residue levels of both of the fungicides on Allium victorialis are safe and these
fungicides can also be used to control fungal diseases in Allium victorialis.
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Tebuconazole (98.5%) 2 fludioxonil (98.5%) X
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stock solutionS ZA|H & GAERE 3|43t (0.1, 0.2,
0.5, 1.0, 2.0, 3.0, 5.0 mg L] working solutiong ZA| s}
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Table 1. Chemicals structure and physicochemical properties of pesticide

Tebuconazole

Fludioxonil

Chemical du N CN
2
structure y & )‘-O 1\
NT D F N
(Y F H
JUPAC name (RS)-1-p-chlorophenyl-4, 4-(2,2-difluoro-1,3-benzodioxol-4-yl)
4-dimethyl-3-(1H-1,2,4-triazol- 1-ylmethyl)pentan-3-ol pyrrole-3-carbonitrile
Mol. wt. 307.8 248.2
V.p. (mPa) 1.7 x 107 (20°C) 3.9 x 107 (25°C)
KwlogP 3.7 (20°C) 4.12 (25°C)

Solubility in water 36 mg L' (20°C)

1.8 mg L™ (25°C)
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Table 2. Treatment of tebuconazole and fludioxonil to Allium ochotense Prokh.
a)
Pesticide Formulation '?(;) ) Application Concentration Dilution
" Single dose 0.1kgai/l0a 2,000
Tebuconazole N2 20 )
Double dose 02kga.i/l0a 1,000
. . Single dose 0.1kga.i/10a 2,000
Fludioxonil SC 20 .
Double dose 0.2kga.i/10a 1,000

JActive ingredient
®’Suspenision concentrate

Table 3. Instrumental analysis conditions of tebuconazole in Allium ochotense Prokh.

Instrument Agilent GC 7890 (Agilent, U.S.A.)
Detector Nitrogen Phosphorus Detector (NPD)
Column Agilent DB-17 (30 m x 0.25 mm L.D. x 0.25 pm)
Column oven 140°C (2 min. hold) — increased at 10°C min.”" to 250°C — increased at 5°C min.™
to 300°C (5 min. hold)
Temperature Injection port 260°C
Detector block 320°C
N, flow 5.0 mL min.™
Gas flow rate H, flow 3.0 mL min.™
Air flow 60 mL min.™
Injection volume 1.0 uL (splitless mode)
Retention time 16.66 min.

Table 4. Instrumental analysis conditions of fludioxonil in Allium ochotense Prokh.

Instrument Agilent GC 7890 (Agilent, U.S.A.)
Detector Nitrogen Phosphorus Detector (NPD)
Column Agilent DB-5 (30 m x 0.25 mm L.D. x 0.25 pm)
Column oven 100°C (0 min. hold) — increased at 10°C min." to 280°C (2 min. hold)
Temperature Injection port 260°C
Detector block 300°C
N, flow 5.0 mL min.”
Gas flow rate H, flow 3.0 mL min.”
Air flow 120 mL min.™
Injection volume 1.0 uL (splitless mode)
Retention time 15.74 min.
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A 3R ek - 359§, 359 T acetonitriles 79
F31dt}h. oS dichloromethane® & 7}7} 50 mL, 50 mL
2 28] Eul3l & anhydrous sodium sulfates2 F3HA]A
g4 gl 749t F53k ¥ dichloromethane 5 mLZ -85l s}
Attt FA= SPE-Silica 1g cartridgeE ©]-83}31oH,
dichloromethane 5 mLZ pre-washingdt &, F2% 5mLE
loadingated WE]az, 78wl 1 (n-Hexane:ethyl acetate=
90:10, v/v) 10 mL2 ARSI}, o] & A& 2 (dichlo-
romethane:methanol=95:5, v/v) 4 mLZ THA] AR o,
4mLE ©]&3lY tebuconazoleS &EAIZTH &S 7

¢} - 5332, acetone 2 mLE A48l GC/NPDZE %
TA1819.9H, tebuconazoleol] Wt 7171 4] 2712 Table

33k 2t
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Fludioxonil F&37] st AES AlE 20 g
acetonitrile 100 mLE 7}8l%d homogenizerZ 10,000 rpmell
A 327w - FE3 $, 359 5 acetonitrileS 7
sttt oJolg dichloromethane® 2 Z}2F 80 mL, 70 mL
2 28] 93t &, anhydrous sodium sulfates< E3AIA
g 2 719 5% 5 dichloromethane 5 mLZ #}-83l &}
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%tk AAE SPE-NH, 1 g cartridgeZ ©]-&391.2H, dichlo-
romethane 5mLZ pre-washingdt ¥, FE9 S5mLE
loadingdte] W3z, A7)-&n) (dichloromethane'methanol=
95:5, v/v) 4 mLE ©]&3l4 fludioxonils §=A| A &

NS 7H-5=313L acetone 2 mLE #8315} GC/NPDE

HE BA990H, fludioxonilel that 717] ¥4 AL

Aol Zdehs glslr] flste] FAE T ks Al
0goll F oHAle] EFEH 1 mg kg’ 2mL, 10 mg kg™
ImLE 77 E4A4ZE3A2 1001(0.1 mg keg™), 508(0.5
mg kg™) FFLE A83] ThetaL, sl EFeted 30
FYste] dees =

RS20 ADI CHH| AIOI'H"I-g(% ADI) M&

2balzo) ek tebuconazole E fludioxonil®] 2] o4 # =
¢l EDI (Estimated Daily Intake)2} ADI (Acceptable Daily
Intake)E 7102 3 Aol &S T 2O =FE 4t
Z33tt. o] W Ankse] ddHFHTFS AR dYdA
Zel 8,59 g& ZL3oH, ADIE 3= Alele] Hi AF
1 55 kge 4831 tH(Ministry of Food and Drug Safety,
2014).

* EDI (Estimated Daily Intake, mg/day/man)
= ZAFEE(mg kg™) x 8.59 g day™
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119.5%, fludioxonil 91.3~104.8%% F oAl &5
)& W 70~120%2F ‘ﬁ;olﬁl—r(coeﬁiment of
variation, CV) 1.1~7.2%Z 10% °JUl¢] 7|15 w3t
(Table 6). Wb 2 AFox Y3k B Jnls &
T oFAlo] tigk ZREAld A8 7hset -“'i*@] e Felst
Atk A7) B4 Wl 93 tebuconazole 2 fludioxonil]
HEE AIZFS 7242} 16.66 min., 15.74 min.2].2 ™, GC/
NPDZ 43 A[@efAe] 38 3 w4 A=rtEay
< Fig. 19} 2t}
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SBAAE $ 15, 30, 45U}l AF Alse] SAHES
=723+ A3, tebuconazole®] 73-¢- SHAIAE 159 A3} &
578+2.0 g, 302 23 = 965+124g, 459 73} 5 182
+1.98 g¥o™, fludioxonil®] - 22} 5.01+1.59 g, 10.55
+3.18¢g, 1895+ 1.9 g0 F oM H|5:8 2482 B
o} B3 AJE717F = 259 £EE 10.2~19.9°C9F 43.6~
87.4% WY skt

Mots & Tebuconazole 4 fludioxonil? FREM

Tebuconazole 2 fludioxonile 7|&%= vjzo g 13] E
okvl=s]g)s & 45%77?1 o] ZFHFS ERIsIITHFig. 2).
Tebuconazole®] 73-%- A 43X 159 A 3 7|&%F A

g oafer 2] Al Ho) 2R 2 0.02 mg kg, 0.12 mg
kg'ollom, 309 743 § 747} 0.01 mg kg, 0.04 mg kg
I 459 A3 F VIS AY A AEIA mve s
yeltom, wigF 2] A] 0.02 mg kg'©]$lE}. Fludioxonil
Table 5. A linear equation of calibration curve for the

quantification of the pesticide residues in Allium ochotense
Prokh.

Mol T 2w A4S s 2EARAAE s 4 Pesticide Linear equation R?
3}, Table 59F 7Fom T ok BT AF4AIG(RY)7F 0.9 ©] Tebuconazole  y=52.727x-1.5002 0.9996
Aoz o AMAS Hol BEAo| AR HIsrS Fludioxonil y=72.929x-0.7964 0.9922
Table 6. Recovery tests of tebuconazole and fludioxonil

o Add. conc. Recovery = C.V. MLOQ
Pesticide O -1
(mgkg™) (%, average + C.V.) (mgkg™)
0.1 118.0 £ 1.1
Tebuconazole
0.5 112.3+£3.7
0.01
i ) 0.1 1004 +7.2
Fludioxonil
0.5 943+3.1
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Fig. 1. Chromatogram of tebuconazole (A: control, B: standard 5 mg kg™, C: recovery 0.5 mg kg™") and fludioxonil (D: control, E:

standard 5 mg kg™, C: recovery 0.5 mg kg™).
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Soil drenched days before harvest

Fig. 2. Average of residual amounts of tebuconazole and fludioxonil.
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Table 7. MRL Sheet of tebuconazole
MRL Daily intake EDI” ADI?
Crop (mgkg ) (g day") (mgday)  (mgday'man’) AP
Persimmon 2.0 16.440 0.033 1.993
Mandarin 2.0 23.280 0.047 2.822
Chard 15.0 0.400 0.006 0.364
Jujube 5.0 0.550 0.003 165 0.167
Green & red pepper (Fresh) 1.0 24.270 0.024 1.471
Fresh pepper leaves 5.0 0.250 0.001 0.076
Others (30) 453.126 0.173 10.485
Total 0.287 17.378
“Estimate Daily Intake
" Acceptable Daily Intake (0.03 mg kg™') x 55 kg (average body weight of Korean)
S(EDI/ADI) x 100
Table 8. MRL Sheet of fludioxonil
MRL Daily in EDI ADI
Crop (mgkg™) ?g ﬁayﬁ?;(e (mg day™) (mg day ™' man™') % ADI
Eggplant 0.3 1.300 0.000 0.024
Mandarin 1.0 23.280 0.023 1.411
Potato 0.02 23.600 0.000 0.029
Rape (leaves) 0.05 0.180 0.000 165 0.001
Green & red pepper leaves 0.3 24.270 0.007 0.441
Fresh pepper leaves 3.0 0.250 0.001 0.045
Others (29) 376.284 0.392 23.758
Total 0.423 25.709
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