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The residue property of fungicide boscalid and fluidioxonil at the same
time harvest leafy-vegetables
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~ : Abstract : \
In order to use in the classification of minor crop for the mutual application of safe use guideline, it was
investigated the residue property of fungicide boscalid and fludioxonil at the same time harvest leafy-vegetables,
such as spinach, ulgaribaechu, vitaminchae and cheongkyungchae. After pesticides were applied 2 times with
1 week interval in that day of harvest, 2 days, 5 days and 7 days before harvest, vegetables were harvested,
and the residue of pesticides was investigated. Base on the residue in that day of harvest, the deposit of spray
solution in vegetables was calculated. The deposit of spray solution of boscalid was 253.9 mL/kg in spinach,
83.0 mL/kg in ulgaribaechu, 97.8 mL/kg in vitaminchae, and 88.3 mL/kg in cheongkyungchae, respectively.
In case of fludioxonil, it was calculated 157.6 mL/kg in spinach, 67.6 mL/kg in ulgaribaechu, 64.8 mL/kg in
vitaminchae, and 66.6 mL/kg in cheongkyungchae, respectively. When the amount of the deposit of both
pesticides was compared in leafy-vegetables, it was the highest in the spinach. On the other hand, it was
estimated the predicted dissipation curve of pesticides in leafy-vegetables during cultivation. The half-life of
boscalid was 5.9 days in spinach, 7.4 days in ulgaribaechu, 4.6 days in vitaminchae, and 4.3 days in
cheongkyungchae, respectively. Also, it was estimated half-life in fludioxonil, it was 3.0 days in spinach, 4.0
days in ulgaribaechu, 3.2 days in vitaminchae, and 3.5 days in cheongkyungchae, respectively. The half-life
was the longest in the ulgaribacchu. When both pesticides were compared with the residue property, the deposit
of spray solution and half-life of dissipation of boscalid were more than those of fludioxonil.

Key words Boscalid, Fludioxonil, At the same time harvest leafy-vegetables, Deposit of spray solution, Half-life
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Table 1. Physicochemical properties of boscalid and fludioxonil

lo

= FULEY of=AFe] AP
gt ¢ e B ofyE} A Aujzze] digt &
2 S APo] Ao A 4w
FRAS 5RK0R BeE B 4 9
SeeionE 2uy Aujge) A
SH)| 2 93] <isoFo] ZEEZ A A A
RUAI2004. 4. 8 FEAEH 1A A
2004 - 143) REAAE HHA HE71Z 1 GEIRA
AR g o ARAR B ok AEAu 4
F el A A ) A S R B
2= /le%_,] Ars ALo| 7155t >9t 42
o 9loL} FA7A] o] 2L HLslo] =
25 297 s rw woko & FEE gl Aot
bl 2 AL 2
au e 4 ﬁ%

=)
R
oF

=

¥ 2 ol

4 ob o
ﬂ;j

h=}
ofr
O
u
L
ox

p—
RO
=[]

O:

AR

Pyridinecarboxamide | 47421 boscalid2} phenylpyrrole
A AgA2l fludioxonilE AlgE2Fo g ARESIYITE Ao
AT 5Ok BAZR|E BTl 8 IR A

Common name Boscalid Fludioxonil
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Chemical o H >L o CN
structure N cl O F i/ \
N
Cl H

Chemical name

2-chloro-N-(4'-chlorobiphenyl-2-yl)nicotinamide

4-(2,2-difluoro-1,3-benzodioxol-4-yl)- 1 H-pyrrole

(IUPAC) -3-carbonitrile
Molecular weight 343.2 248.2
Kow log P 2.96 4.12

Vapour pressure 7.2x10™ mPa 207C)

3.9x10™ mPa (25C)

In water 4.6 mg/L (20C),

In water 1.8 mg/L (25C),

Solubility In n-heptane <10, methanol 40~50, acetone In n-octanol 20, ethanol 44, acetone 190, and
160~200 (all in g/L, 207) hexane 0.01 (all in g/L, 257C)
Stability Stable to hydrolysis at pH 4, 5, 7 and 9 Practically no hydrolysis at 25°C between pH 5

Stable to aqueous phtolysis

and 9
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Table 2. LC/MSMS operating condition for the analysis of boscalid and fludioxonil
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HPLC

Detector

Data system
Column

Mobile phase
Flow rate
Injection volume
Polarity

Capillary Energy

Mass fragment

Collision energy

Req. Dwell Time
Needle voltage

Spray shield voltage
Drying gas temperature
Spray Chamber temp.
CID gas

Nebulizing gas pressure

Drying gas pressure

Varian Prostar 212 LC system
MSD (Varian 320 MS)

Varian LC Workstation

Unison SM-C18 (50 x 2.0 mm, 3 um) (Imtakt, Japan)

Acetonitrile/water (70/30, v/v)
0.2 mL/min

2L

Positive

60.0 V (Boscalid)
100.0 V (Fludioxonil)

Q1 : m/z 343.0, Q3 : m/z 307.0 (Boscalid)
Q1 : m/z 229.0, Q3 : m/z 185.0 (Fludioxonil)

-4.0 V (Boscalid)
-8.5 V (Fludioxonil)

0.2

Positive 5550 V
Positive 600 V

300C

50C

Ar, 1.8 mTorr.

50.0 psi.

25.0 psi.

Table 3. Recoveries and limit of detection of the analytical methods

.. Fortification level Recovery+SD LOD
Pesticide Vegetable
® (mg/kg) (%) (mg/kg)
. 0.1 89.5+6.2
Spinach 0.01
0.5 95.9+2.6
. 0.1 92.9+1.1
Ulgaribaechu 0.01
. 0.5 95.342.8
Boscalid
0.1 92.244 4
Vitaminchae 0.01
0.5 92.2+4.2
0.1 97.4+4.0
Cheongkyungchae 0.01
0.5 110.2£2.8
, 0.1 78.746.0
Spinach 0.01
0.5 78.0+4.6
. 0.1 104.3£3.4
Ulgaribaechu 0.01
. . 0.5 104.1£5.0
Fludioxonil
0.1 76.7£6.7
Vitaminchae 0.01
0.5 74.6+5.3
Ch ky " 0.1 109.8+7.1 0.01
eongkyungchae .
£ g 0.5 110.3£5.2
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Fig. 1. LC/MSMS chromatograms of boscalid in vegetables. (A, control; B, sample)
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Aol BateKmLkg) = A x 100/B x 1/C x 1000 (1)
where, A = 5394 A2 2Hmg/kg)

B = SEAEIHH)

C = Ahmo 24X 3|4
Fludioxonil®] 7-$ 43t okA| A & 2AbH 7F 2+
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I Ay =3.285¢"" (R? = 0.9973) 0.2 LFER}TH(Fig. 4).
o] 59| 7= AlFA 3.0Y, dZoluiS 4.0, HEH]
A 329 2 HAA 3.59 24 fludioxonil®] 7-S-of = A7zto]
H ol A o] Belgkzt 7] 7k 71 71 Ao 2 vept o AAA
O 7 H|53}tTable 7). ZF 2504 &+ 59F boscalidet
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Table 4. The residue of boscalid and deposit of spray solution in vegetables after 2 times application with a week interval

Vegetable Residue after application (mg/kg) Deposit of spray solution” (mL/kg)
Spinach 59.67 253.9
Ulgaribaechu 19.50 83.0
Vitaminchae 22.99 97.8
Cheongkyungchae 20.76 88.3

“Deposit of spray solution (L/kg) = Residue (mg/kg) x 100/content of a.i. (%) x 1/dilution factor

Table S. The residue of fludioxonil and deposit of spray solution in vegetables after 2 times application with a week interval
Vegetable Residue after application (mg/kg) Deposit of spray solution” (mL/kg)
Spinach 7.88 157.6
Ulgaribaechu 3.38 67.6
Vitaminchae 3.24 64.8
Cheongkyungchae 3.33 66.6

a)Deposit of spray solution (L/kg) = Residue (mg/kg)

100/content of a.i. (%) x 1/dilution factor
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Fig. 3. Dissipation curve of boscalid on vegetables during cultivation period.
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Table 6. Regression curves and biological half lives of boscalid in vegetables
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4. Dissipation curve of fludioxonil on vegetables during cultivation period.

(B/BU) Brplsay

(/6L snplzay

Ulgaribaechu

y = 3,276e70 114
Re = 0.9723

Cheongkyungchae

y= 3285670 19%
Pe = 0,9973

PHI (days)

105

Vegetable Regression curve Half-live
& Equation r (day)
Spinach y = 62.515¢"""7 0.9426 59
Ulgaribaechu y = 2339170 0.9904 7.4
Vitaminchae y = 37.670e""* 0.9466 4.6
Cheongkyungchae y = 29.578¢"'6* 0.9551 43
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Table 7. Regression curves and biological half lives of fludioxonil in vegetables

Vegetable Regression curve Half-live
Equation r (day)
Spinach y = 8.805¢ 7™ 0.9468 3.0
Ulgaribaechu y = 3.276¢""7" 0.9723 4.0
Vitaminchae y = 34327 0.9680 3.2
Cheongkyungchae y = 3.285¢""" 0.9973 35
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QUA|EH HiHFOA A+2M| Boscalid?t Fludioxonil?| ZHREMN
AL - OlaHT - AZO - LA - 2T - 2ehst- J A - wES

FEA71 vd), (FFFARPAYATL, (TP AR

, dzrolujZ, nlebulA)] 2 HAA | st AFtA| boscalide} fludioxonil®] A=

0] 7A0 2 23] Al T 4aghtel A3k 2R 4:8) 59 U 48 7oA
4 s S 29 2, S D TAR 42§ pad) e 200 2
boscalid®] 79 Al oflA] 253.9 mL/kg, T12]a dzofuls, HIEpIA) 2 P A= 27} 83.0, 97.8 X 88.3 mL/kg
O 2 ZARE O] AlF A A] 7%} o l Aol HatEl= 7102 YePylt. Fludioxonil®] 9= Al5A] 157.6 mL/kg, A&
ol 67.6, HIEFIA) 64.8 12T HAAONA 666 mLkes] HHES veio] AFAOIA 14 & Amo) Rl
Ve QIE). ZF 220 Al boscalid®} fludioxonil®] AJL-7]7F 5 52Fe] Ba|AA S AR A} boscalid] 74 Al
Aol Eafub717k 5.9Y, ol 7.4%, BlEtIA 4.69, AAA 43U =A Aol oA Z3f W7 7t A
o, fludioxonil®] Pl A &= Al 3.09, dzoluis 4.0, vlelld 3.2, 744 3.59=2 dzolujFoll A Zafit
717} 7B A9tk T Hoko] AR EA o] v E QS uf ok B Abgolo] Hakekul AL 7|7t & oko] Baukrt
+ fludioxonil Et} boscalido] © @AY 71 AS &2 YERyth
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