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Establishment of Pre—harvest Residue Limit (PHRL) of Boscalid in the Squash
(Cucurbita spp.)
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Abstract

This study was carried out to aid an establishment of guideline for safe use of boscalid in squash (Cucurbita spp.). Boscalid
was sprayed on squash according to safe use guideline. Samples were collected 2 hr after spray at 1, 3, 5, 7, and 10 days,
and was analyzed by GLC/ECD. The limit of detection of boscalid was 0.02 mg/kg. The biological half life of boscalid was
found to be 2.5-2.8 days. The residual amount of boscalid 10 days before harvest was 13.68 mg/kg. The residue levels in

boscalid was lower than the established MRL.

Key words: Boscalid, MRL, PHRL, Pre-harvest residue limit, Squash.
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w2 A7 AAEA fEEt F boscalid®] T
54% Z/\P‘S‘H’— AESHE] %7&7]%— 2FZE38k] boscalid ]
A fEeke] RS EIE A4S AT TIxAR

AlSf, iz A 717

2 AFo|A ARREH F9FS boscalid 47% —’Fﬁ}xﬂ
FFEEHZ (FyErdEe] AFS AHEIe tﬂ 24

BETES 5% 98.0%2] analytical standardE =< Dr.

Ehrenstorfer GmbHAIZH-E] F3}e] A3}t kA 2
TE2A2 Fig. 13 2om 2 A3 AFS-HE ofA| 9] 3}8)
2 574& Table 13 2ty & HFPo] AFEE acetone,
acetonitrile, ethyl acetate 2 n-hexane =% GREF &U|&
ALEslH o Z+ZE Merck(USA),  Junsei
Ltd.(Japan), J. T. Baker(USA), Kanto Chemical, Co.,
Inc.(Japan)At A|FS AHESIATE BAE 93] AH8 €
SPE-FL Florisil cartridge(1 g)= Phenomenex(USA)A} #l| &
S ALgEYgen, EFIAMIEFES Junsei Chemical,
Ltd(G.R. Japan)A},
Chemical Co., Ltd.(Japan)A} AES AHE-3FA T

A

Chemical,

sodium chloridex™= Shinyo Pure

>N
¥

Cl

c
HN 0

Fig. 1. Chemical structure of boscalid
[2-chloro-N-(4'-chlorobiphenyl-2-yl)nicotinamide].

Table 1. The physicochemical properties of boscalid
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5 dnkE7tel Aldshe-2~
= k2010 03¥ 019~2010'F 08€ 30Y)3t] <kA)
A2 25 m® A oA ke dapHo g AY st

M2l H AlZ ZHF A7

kA A 2= boscalid 47% U FTSAIE 8 109 Aol
SHAALE- 712 (Table 2)ol wab 1,00080(HHEF) = 2,0004)
(1% At 22§ FAES AR, iR
B8 ARS(EF-2 1,000 mL/min; 2812, 4 kg/em)
sto] o sEbol| ¢fHo] FE3| EEE AESIATE oA
g & 247 o]WE 0¥ sl 0, 1, 2, 3, 5, 7, 10¥
ztell A5 AHSAL AL U 259 55 F of
sEke] FAE Zﬂf‘»‘}%{t} 7zt AT AlEe AT
Z 1 kg o) AFAsI EEg & FA] £4 FAE
st om, ZF Aed /\]E—% Adg & E3tste] &
Ao o]-&-3tTh

oflsHt AR & boscalide| EA

o u A]E 20 goll acetonitrile 100 mLE 7}5}
homogenizerol| 4] 3837}, 10,000 rpmol|A] vlaf 2 F=35}
Aot F=A F acetonitrileS HFHFAS & X3P A
50 mL, &7 200 mLE 3715} n-hexane 80 mL<} 60
mLE 23] gt & Eujd-S 553t n-hexane 4 mLE
Balstdet. Florisil 1 go] F%1 ¥ SPE-FL cartridge®
n-hexane 5 mLe} Z7H8-ul1 (n-hexane : ethyl acetate = 90
010, viv) 5 mLE MRS $ A8 4 mLE =5 SPE-FL
cartridge®l] A3t o] & ALl 10 mLZ A5}
Hom, o] & H7f812 (n-hexane : ethyl acetate = 70 :

|ESAIZ F o] &

30, v/v) 10 mLE 0]—&6}04 boscalid S
ZHS s Eedth 5% @ AiES acetone 4 mL

Pesticide Mol.wt. Kow logP M.p.(C) V.p.(mPa) Solubilities
1428 In water 4.6 mg/L.
Boscalid 343.2 2.96 ) 43' 3 7.2x10% In n-heptane <10, methanol 40-50,
’ acetone 160-200(all in g/L, 20C)
Table 2. Safe guideline use of boscalid on squash
Safe use standard MRL}
Pesticides Standard dilution rate n +
PHI MNA (mg/kg)
Boscalid 2000 3 2.0

erre—harvest interval(day),

"maximum number of application, ‘maximum residue limits
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of A&sfste] A8 1 pLE  GLC/ECD(gas liquid
chromatography/electron capture detector)ol] FUste] Ao
71 chromatogram’g-2] peake] WX o= A 5190, 7]
7| 82A Z7A4E Table 33 2ot

Boscalide| E&ZAX™IM =M

Boscalid 353%(98.0%) 102.0 mg= 100 mL 8-FZh~
=] Y31 acetone®] =<4 1000 mg/kg stock solutionS A
S}k ©] stock solution 1 mLE 3}k acetone 100 mLE
83l 10 mgkgddS THERITE 22 WHOZE 0.05,
0.1, 0.2, 0.5, 1.0, 2.0, 5.0 mg/kg2] working solution= 41|}
o] 212} | LS GLC/ECDO] Y435k Aol= chromatogram
o] peak HAS 7]Eo B HEFS AdsiAth

iy

O=8t = boscalid g2 AH

Table 3. GLC/ECD operation conditions for boscalid analysis

Etitt 2]

Boscalid F*]8]7 oj&H AlE 20 goll 2 mgkg, 10
49 1 mLE Z}Z} 0.1 mgkg, 0.5
o2 ] rhstal T At A £t 30
Li]?l’ %, 47 BAHAE S FBste 35
ko

mg/kggl boscalid %

Eds

1:'O
S O
==

Of=Ht XHHHZ |2t

T 1047 Al E
o 7] A3} o5l Alge

SRR Py

M

s FAS7It
ol Aful 717F F Al AfERA] 9
£2.16C, HHFEFEE 76.71£11.91%F THFig. 2). 2FA] A%
= &t A FAE S
TA= 042K51.7 g

o
bEE=a

2E AHs

7| gHst

o

of wlste] A o= oF 74u(382.2 g)
1= A ThFig. 3).

Instrument GC-17A, Shimadzu, Japan
Detector Electron Capture Detector (ECD)
Column DB-17 (30 m x 0.25 um x 0.25 mm), Agilent, USA
Column Oven 180°C(2 min. hold) — increased at 20C/min. to 280°C(18 min. hold)
Temperature Injection Port 260°C
Detector Block 320C
Gas Flow Rate 14.0 mL/min, split ration(3:1)
Injection Volume 1.0 pL
Retention time 9.76 min
-~ Temperature(“C) —Humidity(%)
100.0
90.0
£ 800
=
£ 700
£
= 60.0
o 500
z
£ 400
=
g 300 |M/\/
=
E 20.0
10.0
0.0

0 1 2 3 4

5

6 7

Days of application (day)

Fig. 2. Air temperature and humidity during cultivation period of squash.
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Fig. 3. Growth curve of squash during cultivation period.

Table 4. Recoveries and limit of detection for boscalid in squash

Matri Fortification level Recoveries Coefficient of variation LOD™ Amount of
x (mg/kg) (%, average + SD*) (RSD%) (mg/kg) minimum detection (ng)
0.2 75.3+ 0.9 0.9
Squash 0.02 0.1
1.0 77.0+ 3.5 3.5
T SD: Standard deviation
* LOD: Limit of detection
OSEf = boscalide| A St ofjzmtell gk boscalid®] U 2518 7]F (maximum
_ residue limit, MRL)2] 1/5 o] H (A=A
Boscalid EEFO8$0)O2RE A& wEPFA T - o f_i u%(,ﬁf“lﬁ.ﬁm .
Q5 HAWAA S EEES] o ¥z WA Apole] = 2, IA] A2012-15, 2012), 10¥ ¥ boscalid®] &8
o _ ZFEEe 1 Ho) 2R 0.033 mekgO 2 UERSTE i
& ABBAR=099E AT £ d%loH, o] BEFAH
S AE3 Fe 27 AFEEE 0742 mgkeg S 2 o 31}
=49 A AE AHSEt] AR T boscalide] &5 _
T AZ3Th BAW Al b lide] Hanzere o Wit boscalide] =THZF3E71E 2/5 FTolNL
= r=o i oscall =9 - N
001 o] o);] bl ; FA|(limit of detection; LOD)E goz ™, 109 % 2155 0077 mgkge | AckTable 3). o
n; o™, ZHZE3HA|(limit of detection; -

B e e A ) bosald SRS A] A A
mg/kgo] AT} of 5B AE ZF boscalid®] 3T& 2 o m ARIZo] 7aEE ATS Ko
0.2 m 2 1.0 mgkgdl A Z47Z}F 753% 2 77.0%RL
e j/igwlx\i j/xqg }] 1 1: ;_w] iﬂj (Fig. 5), boscalid®] 7|=wF 2 vl ko] 27 7Has 3914
S o8 goral % frasles o o W} 2r== o T4k = boscalide] ¥H7E 71EH A

70~120%2} H o] Al 4 (coefficient of variation, RSD%) 20%
olate] WS YeRo] & Al BAe] Age A
olgtal HH3}THTable 4).

Oi=Ht = boscalide| Tt=ASH

ZAEA F oo FE A HE FokY B384
54, AE, A= FH, Az, 713Ed, A9 & F
3 A7HA 9] AHRLSF L FE9 HgAS ol 93ty
FeS Wt Aoz 4 UtKLo et al, 2004; Oh,
2000). Nz Hke] AuiAA F boscalid 47% B F3HAIE
712 7H2,00080) 7 vl (1,000 0. AxF F ofsut
Z0,1,2, 3,5, 7, 10832} boscalid®] ZH77F2 Table 59}
2o VNEHE AIA 27 AFEEE 0412 mgkgl E

g A 259, wiEE 2] A 289 = X FEokE AEgl

o] I TAaEEE AR Lee 5(2008)2> 2.0 ul
713t Z boscalid®] FHFAS Ae Ao e 2 o)
F XN 27 FEx= 47 729 mgkg 2 14.69 mgke

o7 B AydAxgst zv] IFFE Folsidon
boscalid®] Aul] = wirl= 7|E% 9 ujkoA] Zzt
199 #2092 £ A7A%e} FARIA S, 18y gz
7} Aul 717t = boscalid®] ZFATFS A3 A3 V)
= 2 ulEF AxoAM 69 T AEHH W77} 163Y
2 12892 YERE S H(Cho et al, 2011), Z7] Au)7|7+
% boscalid®] AY=82] W77} 49900 64UE Bl
ol £ A7 At tE A3S YERNATHChen and
Zhang, 2010). ©]’39] AFARRE w|Fo] E o, AT
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Table 5. Residual amount of boscalid in squash

Residual amount (mg/kg)

. - Maximum residue limit
Treatment Sampling Average residual

Rep. 1 Rep. 2 Rep. 3 amount (= SD) (mg/kg)
Control - < 0.02 < 0.02 < 0.02 < 0.02
0 0.465 0.392 0.378 0.412+.047
1 0.328 0.381 0.36 0.356+.027
2 0.250 0.292 0.313 0.285+.032
Single
dose 3 0.159 0.153 0.152 0.155+.004
5 0.062 0.057 0.061 0.060+.003
7 0.048 0.045 0.05 0.048+.003
10 0.031 0.033 0.035 0.033+.002 2.0
0 0.787 0.683 0.757 0.742+.054
1 0.580 0.682 0.632 0.631+.051
2 0.487 0.549 0.48 0.505+.038
Double dose 3 0.405 0.394 0.385 0.395+.010
5 0.167 0.168 0.171 0.169+.002
7 0.117 0.115 0.112 0.115+.003
10 0.076 0.079 0.077 0.077+.002
X Single rate 4 Double rate
0.8

et
~1
1

e
[=)]
1

<
h
1

y=10.7552¢0247=
R*=0.9677

<
.
b

Residual amount of boscalid (mg/kg)
<
i

0.2 -
v =10.3988¢0281=
0.1 - R2=10.9299
0 : : : | .
0 2 4 6 8 10

Days after application (day)

Fig. 5. Dissipation curve of bosclid in squash during cultivation period.

Table 6. Pre-harvest residue limit of boscalid in squash

Pre-harvest residue limit of boscalid in squash

Matrix Pesticide
10day 9day 8day 7day 6day Sday 4day 3day 2day lday  Shipment
Squash Boscalid 13.68 11.29 9.31 7.68 6.34 5.23 432 3.56 2.94 2.42 2.0
% boscalid®] 17 W AEel FAEEs} BHT T3, B ATEANE FUFNEFAVAY Pae
Hstol] wX= FFo] Atkal ALREHY, vzegjrt 3 2 A ZFsld7E Aol HEAIA ALEA 13
719k o] 8 5ol HF2] Wt A9 gle 2o 81Es =T 2, Ve AFEA g 10d A
BF 2700 A&l A woe] vErt HREFS 2 boscalid®] Z-F%0] 13.68 mgkg ©l3td A5 & A7
Asle =23 24098 AAFEIL UThLee et. al, 2008; o o & Bt = boscalid®] ZF#o] MRL +F o|3td Ao

Cho et al.,, 2011). Z o= H(Table 6).
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