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Abstract Dissipation pattern and biological half-lives of fungicides boscalid and pyraclostrobin were
calculated on jujube. The pesticides were sprayed on jujube in two different field at the standard rate,
respectively. The raw agricultural commodities were harvested at 0 (2 hr), 1, 3, 5, 7, 10 and 14 days after
treatment, and analyzed by HPLC/DAD. The method limit of quantification (MLOQ) was 0.02 mg kg™ for
boscalid and pyraclostrobin. The recovery ranged 101.8~109.3% with below 5% of CV (Coefficient of
variation) for boscalid and 104.2~115.4% with below 5% of CV for pyraclostrobin. An average initial deposit
at field 1 and field 2 samples were observed 0.40 and 0.48 mg kg™ for boscalid and, 0.76 and 0.57 mg kg™
for pyraclostrobin, respectively. The biological half-lives of field 1 and field 2 were 11.0 and 13.2 day for

boscalid, and 6.1 and 12.7 days for pyraclostrobin.
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o] AR-E I Y& Fo|tK(Turner, 2015). 2017 1€7}H]
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pyraclostrobin, tebuconazole, thiophanate-methyl ~22]37 tebu-

conazoleZ ¥ 12450] 5EFo] AM-EIL JTHKCPA,

2016). = AFolME Hdg 5] ke fs) FoF

F 2 AFLLAEAN A7E 6] S5t A ARSRIIE
=

42 A% 71ZARE BE3A o,

il

MNESY % Al
Al&5eF boscalid (99.9%)2F pyraclostrobin (99.5%)2]
o]

EFES Sigma-Aldrich (USA)ZHE 793t AM&-319
om A& AREE AJHOFAE boscalid+kresoxim-methyl
27.3(18.2+9.1)% AT (B Felx, ARsiehet
dithianon+pyraclostrobin 32(24+8)% -+ EMA| (*E™: w7}
Y, 578%5)e AlF weki el st ARS-sa
o 7w shstrx ¥ 2estetd 542 Table 19} 2
o, PHAARE-7]E-S Table 29} 220t

FZ, 2] 2 HAAZS s AM&3F acetone, n-hexane,
dichloromethane, acetonitrile> J.T Baker (Korea)=45-E
HPLCHS T3t ARE-3IAAL sodium sulfate anhydrous
+ Samchun chemical (Korea), sodium chlorides= Jusei
chemical (Japan)ollXl +9)3te] A8l AAE 98l AF
43 NH, solid phase extraction (SPE) cartridge (1,000
mg, 6 mL)= Agilent technologies (USA)ZFE 3t
ARESIATE. 355 7]= Biichi*H(Switzerland)®] R-
2155 ARSI, AAE57]= Caliper Life Science
(USA)S] Turbo Vap LVE AME-3F3ITE.

Table 1. Chemical structures and physico-chemical properties of boscalid and pyraclostrobin (Turner, 2015)

Pesticides Boscalid Pyraclostrobin
e N
NN /N N._OCH
. - 3
Structure qu]/\); H N HCO™
¢ °
Cl
Cl
. . U Methyl-N-{2-[1-(4-chlorophenyl)-1H-pyrazol-3-yloxyme-
IUPACname  2-chloro-N-(4'-chlorobiphenyl-2-yl)nicotinamide thy]phenyl}=(N-methoxy)carbamate
Feature Odorless, White crystal Odorless, White or bright beige crystal
Vp. 7.2 x 10~ mPa (20°C) 2.6 x 10™ mPa (20°C)
logP 2.96 3.99 (20°C)
Solubility In water 4.6 mg/L (20~25°C) In water 1.9 mg/L (20~25°C).

Table 2. Safe use guidelines for boscalid and pyraclostrobin on jujube (KCPA, 2016)

. . o Safe use guidelines MRLY
Pesticides Formulation AT (%) Dilution s - O
PHIY (day) MAF® (time) (mgkg™)
. 273
. ~ )
Boscalid+Kresoxim-methyl SC (18.2+9.1) 2500 7 3 1.0
e . 32
b}
Dithianon+Pyraclostrobin SE (24+8) 2000 21 3 2.0

YAL: Active ingredient, PHI: Pre-harvest interval, “MAF: Maximum application frequency, “MRL: Maximum residue limit, ?EC:

Emulsifiable concentrate, "SE: Suspension Emulsion
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Table 3. HPLC conditions for the analysis of boscalid and pyraclostrobin in jujube

- Pesticides
Conditions - -
Boscalid Pyraclostrobin
Instrument Agilent 1260 infinity HPLC with auto sampler
Detector Diode Array Detector (DAD)
Column Kinetex Byphenyl 100 A CAPPCELL PAK C18 UG120
(250 x 4.6 mm, 5.0 um, Phenomenex) (250 x 4.6 mm, 5.0 um, SHISEIDO)
Ml e O omieai
Time (min) B%
0 50
3 50
Gradient condition 9 80
13 80
19 50
25 50
Post time : 4 min
Flow rate 1.0 mL/min
Injection volume 10 pL
Wavelength 254 nm 275 nm
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Fig. 1. Temperature, rainfall and humidity (A: field 1, B: field 2).
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Fig. 2. Weight change of jujube during experimental period in field 1 and 2 (A: Boscalid, B: Pyraclostrobin).
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Fig. 3. Chromatograms of boscalid in jujube using HPLC-DAD (A: control, B: standard solution 10 mg L', C: recovery fortification

level 1.0 mg kg™, D: sample).
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Fig. 4. Chromatograms of pyraclostrobin in jujube using HPLC-DAD (A: control, B: standard solution 10 mg L™, C: recovery

fortification level 2.0 mg kg™', D: sample).
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Table 4. Method limit of quantification recovery for boscalid and pyraclostrobin in jujube
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. Fortification level Recovery (%) MLOQ
Pesticdes i - - - S
(mgkg™) Trial 1 Trial 2 Trial 3 Mean + C. V¥ (mgkg™)
. 0.04 108.1 109.3 109.2 108.9+0.6
Boscalid 0.02
1.0 102.7 101.8 102.6 102.3+0.5
. 0.04 114.5 115.4 113.5 1145+ 0.8
Pyraclostrobin 0.02
2.0 104.2 106.7 107.4 107.1£0.3
9C.V: Coefficient of variation
Table 5. Storage stability of boscalid and pyraclostrobin in jujube
. Fortification level Storage Storage safety (%)
Pesticides - . - - -
(mgkg™) period (day) Trial 1 Trial 2 Trial 3 Mean + C. V¥
. 0.2 60 102.9 106.5 106.1 1052+1.9
Boscalid
1.0 60 101.9 103.1 102.1 102.4+0.6
. 0.2 59 104.6 109.4 110.6 108.2+2.9
Pyraclostrobin
1.0 59 109.4 110.0 109.2 109.5+£0.4

9C.V: Coefficient of variation

Boscalid®] #¥-& A7 8.6 min®]%13L, pyraclostrobin
o] HFE AZRE 142 mine] A0 ™, FA2] ARl Al
TS Wellslke ZHEAS filh FAE AR, EEEE,
3&A8 9 AFH A 5 HPLC/DADZE #4]3t A=2n}

T2 Fig. 39} Fig. 4o Yepliieh. ti5 & AldE4
WS 53} boscalid & pyraclostrobin®] HAHAEHE 7
1.0 ngellom, WA R = 25 0.02mg kg'olTh.
AdsFe] &A1 A boscalide  101.8~109.3%,
pyraclostrobin 104.2~115.4%¢]$. 2™ (Table 4) A7+
AANE A3t boscalide 101.9~106.5%, pyraclostrobine
104.6-110.6%C1 A TH(Table 5). 5 A @t w= AZo|or
FA A Aishs SR 24 3E HAY 70~
120%, HAAIT 10% ©IHe] 7]=(Ministry of Food and
Drug Safety, 2013)l #-¢stod 7] &4 ¥Rl tiF 5
boscalid®} pyraclostrobin®] ZH7-3-2 370l 25t
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3} boscalid?} pyraclostrobin®] Z7](A3E 2417+ & A
3k AlR) ZHEES 4% 43} boscalide X 1904
040 mg kg™, X4 2014 048 mg kg'°]3L, pyraclostrobin
S X4 19014 0.76 mg kg!, 224 290141 0.57 mg kg
R AFER 7 Z7|1ZHF35E MRLET 294
o} WAl HAEHASH 0YAHFE 14YAA FHRES
Table 63} 0. SFAMEE Ay, FREH, Axyat, 7]
A9, A= FH Foll oal Rl tEA UErd
Ao (Ricco et al. 2006, Wang and Liu 2007), tF=ol|A]
boscalid®} pyraclostrobin®] 144 7+ ZAFAadE&S HH

boscalid®] 74 E7 1914 54.5%, £ 204 57.2%0°1%
I pyraclostrobin®] 4% X7 1914 80.3%, 273 2004
52.9%°12{t}. Boscalid®] 749 1HRaxdgol 2 2po|7} ¢l
o1, pyraclostrobin®] 7% ZHFAA &0 30% 7H7ke] 2
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A=Y (Marin et al., 2003), th5=2] 749+ HthAAo] o}

e A o3t RS wHsh Aog FAET
Hur et al. (2005) 5-& M7 A7) #A15 7HE 79
A A BT kinetic modelol] whe} AR o) gho ol
3Tk 3110}, Han et al. (1955) 52 59 4743
< YER= F4 modelo] 5] T7F 2 70l et

S T UL ol wet 1,0 BskEo] A7) wiitol first

order kinetic modelS YEXOE HL3sl= AHT HF
modelS AG3IAL o] 2HE 1,5 AEshe Zlo] nigrdst
T}al SkSIt). Boscalid®} pyraclostrobin®] Ha @82 &
A& AEFANTE =0 W, boscalid®] 7-F- 3
1604 110 &, 2 2004 13.2 Yol pyraclostrobin
o] 49 27 1014 6.1 &, 2 204 12743} o|¢} &
Hslo] T2 T E boscalid®] WH71E 2.0]9A 1.9
A, @r]oA 29, 3.192 B3 v JOH(Lee et al,
2008, Jankowska et al., 2016), pyraclostrobin®] ¥77]1E
D7loA 2.7, 2.8dZ R v} Qlth(Jankowska et al.
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Table 6. Change residue of boscalid and pyraclostrobin in Jujube
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Residue (mg kg™)

Pesticdies Field DAT - - -
Trial 1 Trial 2 Trial 3 Mean + SD
0 0.40 0.39 0.42 0.40+0.01
1 0.39 0.38 0.36 0.38 £0.02
3 0.34 0.34 0.35 0.34 £ 0.00
1 5 0.31 0.24 0.32 0.29 +0.04
7 0.21 0.22 0.21 0.21 £0.00
10 0.21 0.20 0.19 0.20+£0.01
. 14 0.19 0.18 0.18 0.18+0.00
Boscalid
0 0.48 0.48 0.49 0.48 £0.00
1 0.43 0.46 0.41 0.43 £0.02
3 0.41 0.40 0.41 0.41+0.00
2 5 0.39 0.40 0.38 0.39+0.01
7 0.36 0.37 0.36 0.36 £ 0.00
10 0.34 0.36 0.31 0.33 £0.03
14 0.25 0.16 0.21 0.21 £0.04
0 0.76 0.76 0.76 0.76 £ 0.00
1 0.75 0.75 0.75 0.75+0.00
3 0.68 0.67 0.68 0.68 +0.01
1 5 0.51 0.45 0.54 0.50 £ 0.04
7 0.41 0.44 0.44 0.43 £0.02
10 0.32 0.38 0.28 0.33 £0.05
. 14 0.12 0.17 0.16 0.15+£0.03
Pyraclostrobin
0 0.57 0.57 0.58 0.57 £0.00
1 0.52 0.52 0.52 0.52 +£0.00
3 0.51 0.50 0.50 0.50 £ 0.00
2 5 0.47 0.46 0.48 0.47 +£0.01
7 0.38 0.38 0.37 0.38 £0.00
10 0.31 0.32 0.32 0.32+£0.01
14 0.27 0.27 0.27 0.27+0.00
Dissipation pattern of boscalid in jujube Dissipation pattern of pyraclostrobin in jujube
MRL 1.0 mg kg™ 204 .
1.0 4 A MRL 2.0 mg kg’
B
08 4 1.5 4
“ L] Fiald 1 e
E [+] Field 2 Py 2
B o5+ RisD 9236 g S fada
- T R s "] erord
g oapF TTom—a — 5 g i ——= e
o] - B i e ——e
0.0 00 *
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Day after treatment{days)
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Fig. 5. Dissipation pattern of boscalid and pyraclostrobin during experimental period in field 1 and 2 (A: Boscalid, B: Pyraclostrobin).
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24 ZHS - AME - 22T - BIIE - AYH - 2ME - BES - 25D
sl 7k okAlo] EA L x| 9] 7S Sof 93 zjo|&= on benzo(a)pyrene induced hepatotoxicity. Korean J. Soc.
Az Eth Food Nut. 24:127-132.
Marin, A., J. Oliva, C. Garcia, S. Navarro and A. Barba (2003)
. I'Al- °| = Dissipation rates of cyprodinil and fludioxonil in lettuce and
aN= = table grape in the field and under cold storage conditions. J.
Agric. Food Chem. 51(16):4708-4711.
£ AT 2015 ALHHA] JRE87)E AR S A AIE Ministry of Food and Drug Safety (2013) Korean Food
, A E ook obr A o] AT EH] A Standards Codex Pesticide Analytical Manual 4" ed
Ministry of Food and Drug Safey, Korea, pp. 4.
Na, H.S., K. S. Kim and M. Y. Lee (1996) Effect of jujube
methanol extract on the hepatotoxicity in CCly-treated rats.
Krean J. Soc. Food Sci. Nutr. 25:839-845.
Park, J. H., J. S. Park, A. M. Abd El-Aty, M. Rahman, T. W. Na
and J. H. Shim (2012) Analysis of imidacloprid and
pyrimethanil in shallot (Allium ascalonicum) grown under

greenhouse conditions using tandem mass sepctrometry:
establishment of preharvest residue limits, Biomed.
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