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Abstract Uptake of the triazole fungicides, fluquinconazole and tetraconazole from shoot part of onion was
assessed by determining residual amounts of applied fungicides in edible and shoot parts of onion after the
foliar application. Combined product of fluquinconazole and tetraconazole (14:7, v/v) as a 21% active
ingredient of suspended emulsion formulation was diluted at ratio of 500 and 200 times and sprayed on the
shoot part of onion after sealing its root part with absorbent paper. At 10 days after the pesticide application,
fluquinconazole residue in the shoot part was the greatest as 5.2 mg/kg at 200 times-dilution treatment, while
tetraconazole residue in this part was the smallest as 1.2 mg/kg at 500 times-dilution treatment. On the other
hand, the pesticide residues in edible parts of onion at all the treatments were less than limits of detection,
0.01 mg/kg. However, fluquinconazole residues in the edible part of onion divided into three groups such as
Ist, 2nd, and 3rd layers were detected at concentrations of 0.04 or 0.24 mg/kg, and these results show the
different distribution of pesticides in onion depending on divided layers. In addition, chopped onions were
soaked in pesticide solutions prepared with dilution of 1,000 times, cooked using three food processing types
such as boiling, stir frying, and pickling, and the pesticide residues in them were analyzed. The analyzed
results showed the largest pesticide dissipation in onion followed boiling process (76.9~92.6%).
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Fig. 1. Sealing for preventing the pesticide translocation to root
part of onion before the foliar spray.

Table 1. Physico-chemical properties of fluquinconazole and tetraconazole

Pesticide Fluquinconazole Tetraconazole
c cl o]
el N
F N
Structure \Ofk’“ E:/NYCR/
N)\N/N\ ]
K > F\/{\F
N F
Chemical name 3-(2,4-dichlorophenyl)-6-fluoro-2-[(1H)-1,2,4-triazol-1-  (+)-1-[2-(2,4-dichlorophenyl)-3-(1,1,2,2-tetrafluoroet-

yl]-4(3H)-quinazolinone
log P 3.24 (20°C)

In water 1 mg/L (pH 6.6, 20°C).
Solubility

hoxy)propyl]-1H-1,2,4-triazole
3.56 (20°C)
In water 156 mg/L (pH 7, 20°C).

In acetone 38-50, xylene 9.88, ethanol 3.48, dimethyl sul- Readily soluble in 1,2-dichloroethane, acetone, and meth-

foxide 150-200, dichloromethane 120-150 (all in g/L).  anol.
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Fig. 2. Harvested onion sample divided into 3 groups such as

Ist(D),2nd (@), 3rd (@ ) layers.
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< 28k GC-ECD (Shimadzu GC-2010, Shimadzu Corpo-
ration, Kyoto, Japan)Z #2438} T},

GC-ECD9] o154 71Al& AAN,) 72 9 1 mL
£08 ZHFoH detectord £E+ 280°CE AT
O FUE 25 2600CE FASI O FYWHS split
mode (30:1)°1ATh S A8 Q8 =& 100°Col|lA F-E
210°C7HA 20°C/min®] &£=2 S7HAA 8587 fAIAZ1
% 10°C/ming] EEZ 280°CTHA] Z7IAA 427F 4R 5
= 39Tt T AlgEYe &S (Limit of Detection,
LOD)= 71710 1 puLe] #EF3]48908 FUste] dojxl
%27 Z % (Minimum Detectable Amount, MDA)S 3223}
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Table 2. Recoveries and limits of detection (LOD) for fluquinconazole and tetraconazole in onion

Pesticide Fortification level Recovery (%)” + SD MDA LOD?
(mg/kg) Onion Shoot (ng) (mg/kg)
. 0.2 972+2.7 102.6 £2.1
Fluquinconazole
1.0 90.5+0.9 93.4+0.6
0.1 0.01
0.2 100.8 + 8.9 90.6 0.6
Tetraconazole
1.0 913+1.6 92.0+0.8
“Mean of triplication; Y"MDA, Minimum detectable amount; °LOD, Limit of Detection
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Fig. 3. Chromatograms of fluquinconazole and tetraconazole in onion analyzed using GC-ECD (A; 10 ng of fluquinconazole
standard, B; 10 ng of tetraconazole standard, C; edible part control of onion, D; recovery in edible part of onion treated with 1.0 mg/
kg, E; shoot control of onion, F; recovery in edible part of onion treated with 1.0 mg/kg).
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et al., 2013; Hwang and Kim, 2013). & A|gox HZF
skl ofvle] A= Ha 41744523 g0l o ko] A
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Table 3. Residual amounts of pesticides in onion after the foliar application

Residual amount” (mg/kg) + SD

Dilution level

Pesticide . Edible part of onion
(times) Shoot
Ist 2nd 3rd Whole
. 500 0.10 £ 0.00 <0.01” <0.01” <0.01” 2240.03
Fluquinconazole .
200 0.24 £0.00 0.05+0.02 0.04 +£0.00 <0.01" 52+0.03
500 <0.01” <0.01” <0.01” <0.01? 1.2+0.01
Tetraconazole
200 <0.01” <0.01” <0.01” <0.01” 2.1£0.04

“Mean of triplication; ® Values detected at less than LOD, 0.01 mg/kg

mg/kg® = fluquinconazole®] 70| tetraconazoleR T
2,580 o =94t} o= AREE <HA|9] fluquinconazole ¥
o] tetraconazole R.T} 24| =7 wi£?] Ao Z HAAECH T
g7 FoF B 5000 3]4sto] g AlFTET 20004
g4ste] Ax3 AlFolA ARl 1.8-2.44 B =7
UERY oFAl7F Aol sk AREASS g & &
ASATE.

AR b A el gt 3731871 (maximum residue
limit, MRLY> =j9] 25 A= A A ¥HMFDS,
2015) o] F-9l= 9 LHAE] o] AFoE AH|E|
T gt 2 A7) a2 gute] AFelA ARsErt
2000 8]Aste] A4St AlgFollA] fluquinconazole©] 5.2
mg/kel 2 7FE EA JeRtom s00u] 3lAsle] AEd
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WCh SRR HA] AJE EolA et RS U
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< &3l A% (conductance)=| At FEE (cuticle) T A7
(permeance)dte] ZH=A] W= 5T F il FAFg 5oF
& A #(phloem)S Fall ZH=A| 7F F-91=2 o|Fo]5 (advective
transport)5HAl ETHCharles, 2004). H=3F AHF & Efof E
oJx Foke BelE B3l A FrEAY EYoERH U
712 3 ool oA A AERE Bl AEA =
A& @ = thCollins and Finnegan, 2010). A%
H AFoMe Sk A T ESS BEE AU 9
o] EYORRH F 7FsAS wE o ® AzE
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AR ST A, Fu PR g A A ¢
2 22 Aol tish A& 3HA1(0.01 mgkg) MRS
Fatel] thall MRLo] AR =] A %2
tetraconazoles A|9|3FH, 0.2 mgkegl® AAE fluquin-
conazole®] MRLS Z#}514] @& 25730 |tHMFDS, 2015).
SHAIRE Fute] T A 7P QRS BEQ A WA
% fluquinconazole®] ZHF=Fo] 2008 3]A ol 2]t Al
7oA 024 mgkgo 2 YERY SlF MRLS 27ske A
O 2 Yepyt Bk ouk S A oA A Aldel o
3)| tetraconazole®] 2 HEH w|¥Ho| 94 fluquin-
conazole®] 0.04~0.24 mg/kgZ7lA AEE o] Fu} 7F]F &
9 fluquinconaozle®] ZHFEE7F A2 TS HolFET} o]
23t AR 7R AA FAlOl thgk soke] M aHE
HAFE A0 S SR g24 AFshe Tk 22
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Table 4. Residual amounts of pesticides in onion cooked using different processing methods

Residual amount” (mg/kg) + SD

Pesticide Dilution level

Processing method

(times)
Boiling (water)” Stir frying Pickling Control?
. 0.7£0.01
Fluquinconazole 1,000 (0.6+0.01) 6.0+0.01 3.7+0.03 9.4+0.00
1.5£0.01
Tetraconazole 1,000 13+ 0.01) 2.7+£0.02 3.9+0.03 6.5+0.00

“Mean of triplication; ®Residual amount of pesticides in remaining water after boiling process; “Treatment without processing method
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Fig. 4. Removal rates of fluquinconazole (A) and tetraconazole (B) in onion cooked using different processing methods.

H|= A3k ok 9] fluquinconazole $HE©] tetraconazoleX.
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