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Abstract The analytical method was established for simultaneous
determination of fungicide prochloraz and its metabolites in
several animal commodities using gas chromatography (GC)
coupled with electron capture detector (ECD). Samples including
beef meat, pork meat, chicken meat, milk, and egg were hydrolyzed
with pyridine hydrochloride which converts prochloraz and its
metabolites to 2,4,6-trichlorophenol (2,4,6-TCP) because residue
definition for prochloraz was ‘sum of prochloraz and its metabolites
containing the 2,4,6-trichlorophenol moiety, expressed as prochloraz’,
for compliance with MRLs from animal commodities. Therefore,
residual prochloraz was extracted with acetone, decomposed to
2,4,6-TCP, partitioned with dichloromethane, purified with
aminopropyl SPE and quantified as 2,4,6-TCP with GC-ECD.
The instrumental limit of quantitation and method LOQ (MLOQ)
was 0.01 pg/mL and 0.02 mg/kg for prochloraz and 0.005 pg/mL
and 0.01 mg/kg for 2,4,6-TCP, respectively. The linearity of the
calibration curve was good with R>>0.995 in the range of 0.005-
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0.2 pg/mL. Fortification levels of prochloraz were 0.02 mg/kg
(MLOQ) and 0.2 mg/kg (10MLOQ) for recovery tests. Overall
recoveries of prochloraz were >90% with <10% of coefficient
variation (C.V.). This established analytical method was fully
validated and could be useful for quantification of prochloraz and
its metabolites in animal commodities as official analytical method.
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Fig. 1 Decomposition of prochloraz and its metabolites into 2,4,6-trichlorophenol
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S 24,6-TCPZ &l 2 &3 3 prochloraz2X FAHY &
T5 sI9loH(Fig. 1), =, &9, &3, FA 5 AAE #
A A3 Amste] g el grE FREMY
< ggstaat sl

Az 2 Wy

Ak 8 27

E Aol AMSEl ¥FE prochloraz (98.6%), BTS44595 (1-propyl-
1-[2-(2,4,6-trichloro-phenoxy)ethylurea)  (99.2%), BTS44596
(3-formyl-1-propyl-1-[2-(2,4,6-trichlorophenoxy)ethylJurea)  (99.3%)
& Sigma-Aldrich (St. Louis, MO, USARIERE T35
H, 2,4,6-TCP (2,4,6-trichlorophenol) (99.0%)= Chem Service
(West Chester, PA, USAYIOIA Fsle] ARS-sIitt. a4
vialZ+= Verex vial 40 mLE Phenomenex (Torrance, CA, USA)
AZHE FYsie] AM83193L, NH, SPE cartridge (1g, 6 cc)
+ Waters Co. (Milford, MA, USARIZFH FYUSIITE AR
¥ 8l 2 acetonitrile (J.T. Baker®, Avantor, Radnor, PA,
USA), acetone, dichloromethane, n-hexane ¥ methanol (Daejung
Chemicals & Metals, Siheung, Korea, ©’J)> HPLCHS A}
4319t Sodium chloride$} sodium sulfate, anhydrous= GR
FO% Junsei Chemical Co. (Tokyo, Japan)ollAl FU3FH L,
pyridine hydrochloride (98%)+ Sigma-AldrichAtZ ¢ 3+
ARESIY. 3715 #83= MG516 Meat grinder Pro 1600
(Kenwood, Havant, UK), A1 & #Z&<& $3 homogenizer=
AM-7 (Nihonseiki kaisha Ltd., Tokyo, Japan), & oJ3}dl=
GF/A ©3A](Whatman International Ltd., Maidstone, UK),
Zol %22 R-114 (Buchi, Flawil, Switzerland), 941%-2]7|&
+ Combi-408 (Hanil Science Industrial Co., Ltd., Gwangju,
Korea)S ARME-3F51Ht.
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Fig. 2 Calibration curve of 2,4,6-trichlorophenol in animal commodities. (A) beef meat, (B) pork meat, (C) chicken meat, (D) milk & egg
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T}, 24,6-TCP] 1LOQ (SN >10y= 0.005 ug/mLOE AR
t}. s BAZ7A0NA 2,4,6-TCPL HFE A7+ 7.980]0omH
7171742] A#A =9 0.005 ug/mLE 7 HHE 23 4
= HOJAF(C V)T 10% °olHE =B, & A
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A o] 22 prochloraze} WAMEHZ 38l Hul Al
formic acid 71 F-7oll VARl Eul BF&S oF 90% o
o] REEAEg ol YA, thAkE BTS445960] 2 z7iol
A eFd3lE R 1% formic acid’} ¥ m-hexane/acetonitrile
FalHoZ Y3 THTable 1). FARAL7] 10 g2] acetone F=
e 7180l FHHE n-hexane/acetonitrile FHIH-S =3
FZ299] AF AALELS 98A%E S AE AALGHE HY
th A 9 - 5 prochloraz ¥ tAFES] - HHjHS
HAES A3, HES ZE A ZE JEEC] 85%
2ol 73k Hafl 3488 HStH(Table 2). WA, dxz
7+ HAE £ ARE FEN| P B HUie
dichloromethane® 2 Fuljsk= A0 = HF STt

B > o

Prochloraz ¥ tAE9] 2,4,6-TCPE £3j

Prochloraz= 200 °CollA] Gislide] le] GLC 414 Hdst
A B3led pyridine hydrochlorideE 3 7Fsle] al-2ollx FE3)
AlA 24,6-TCPZ H3kate] EA sk WS HESAH3]

Table 1 n-hexane/acetonitrile partition of prochloraz and its metabolites

Efficiency(%)"
Compounds — —
Partition 1? Partition II%

Prochloraz 97.7 100.6
2.,4,6-trichlorophenol 98.3 89.9

BTS44595 96.8 100.1

BTS44596 99.5 97.2

Ymean, n=2

?1 mL of standard solution 10 pig/mL, 30 mL of n-hexane, 30 mL of ace-
tonitrile (x2)

91 mL of standard solution 10 pg/mL, 30 mL of 1% formic acid in -
hexane, 30 mL of 1% formic acid in acetonitrile (x2)

Table 2 Liquid-liquid partition of prochloraz and its metabolites

Efficiency (%)"
Compounds — — —
Partition I” Partition II” Partition I1I%

Prochloraz 95.9 97.9 87.9
2,4,6-trichlorophenol 853 93.6 98.6

BTS44595 93.2 96.3 92.1

BTS44596 97.9 102.1 97.1
Ymean, n=2

21 mL of standard solution 10 pg/mL, 150 mL of acetone, 50 mL of sat.
NaCl, 450 mL of distilled water, 50 mL of dichloromethane (x2)

91 mL of standard solution 10 pg/mL, 150 mL of acetonitrile, 50 mL of
sat. NaCl, 450 mL of distilled water, 50 mL of dichloromethane (x2)

1 mL of standard solution 10 pg/mL, 50 mL of sat. NaCl, 200 mL of
distilled water, 50 mL of dichloromethane (x2)

Pyridine hydrochloride= <20l rA|o]n Z=Fo] 144°C
ol7]e Halle® ZoM= dAl Fe= WMt HallEelA

2,4,6-TCPE #Hl] 3l4=317] $all A Alg 9 -fFolr F
Sl dichloromethaneE ©]-8-3 - Fulg-S A-8AEsS]
24,6-TCPS HlglE)d o2 ®IZA7]7] S8l 2,4,6-TCP 0.1 pgel
X3 B 02M HCl 880 =401 dichloromethane
o2 BEu3Fd A7 113%9 53 IJFES Byt
Prochloraze GE3 <% 200°C o)A, E3jA17F 408 o) A
89S wl thPEo] 2,4,6-TCPE 3o] Uoltom, Ha)&
o AFAL =ol7] Yl 220°C, IN7F B9t Hajjele Ao
dR&) AL YA TKTable 3). FHE B2 0A
prochloraz, tHAHE BTS44595 % BTS44596 242} 1ug (1 pg/

IR ES 77t 1229, 1225 2 119.8%2 8 ¢
Az B2 Fasoen, 100% oo =& 24,6-TCPE2
TAlE& 7t EF80] AlxHold ] FE 2, one-point
calibration FH S22 QI3 oS ¥ Hal&S FIsk=t
A Ry el=

Aminopropyl SPE A A3}

SIS ALIE S)F, AR B fE 24,6 TCP 23 2 9
o Ba & 7)71EAS B8 24,6-TCPE A=t A7}
o}y, 9377 control AlHe FAZrFE1#Ar] baselineo)
nl-9- BePgatal 7HdEdo] thd gjlEle] 371 ZAHE 4
B 24,6 TCP7E oFslz]Adol7]o] NH, SPEE ©]8-313ich
Ao &2x718 &YsH7] $18] methanol/dichloromethane®]
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Table 3 Decomposition of prochloraz according to heating temperature
and times

Temgg;iture Decizzp))i)Rate Time (min) Decizzp))é)Rate
200 118.5 20 343
210 117.1 40 93.5
220 122.9 60 121.5

D1 mL of prochloraz 1 pug/mL, 5g of pyridine hydrochloride, 1 hr of
decomposition time

21 mL of prochloraz 1 pg/mL, 5 g of pyridine hydrochloride, 200 °C of
decomposition temperature

Table 4 Purification of 2,4,6-trichlorophenol using aminopropyl SPE
cartridge (1 g)

Compotionol Koy e oo
5:95 0 Acetone 0
10:90 0 Methanol 0
20 : 80 0 n-hexane 0
30:70 0 1% formic acid in methanol ~ 115.7

D10 mL of mixture of methanol/dichloromethane
210 mL of solvent
Ymean, n=2

Table 5 Recoveries and MLOQ of prochloraz in animal commodities

Commodities Fortification ~ Recovery C.V. MLOQ
(mg/kg) %)" %) (mgke)
. 0.02 90.4+6.9 7.6
Beef meat 0.02
0.2 99.6+5.4 54
0.02 98.9+5.9 6.0
Pork meat 0.02
0.2 94.4+2.1 2.2
. 0.02 107.1+2.8 2.6
Chicken meat 0.02
0.2 101.8+£9.2 9.0
. 0.02 114.8+4.4 3.8
Milk 0.02
0.2 108.1+£7.3 6.8
0.02 105.243.3 32
Egg 0.02
0.2 107.5+3.4 32

YmeantSD, n=3
Dcoefficient variation

HIE-S 283 8E3A1A HUAT 2,4,6-TCPo] %3] §&H
A] 4L acetone, methanol 2 n-hexaneC. 2% TR &9
S}, 1% formic acidE FHF$F methanol2 §Z3t3g ol
o] L= = UcH(Table 4). WehA, methanol 10 mLE A&
1% formic acid’} -F%¥ methanol 10 mMLE £&3= o2
SPE AA|lZ=1E SHsiaint.

EAZFRA(MLOQ), ¥4 A8 ¢ ALY HS

Az} Mg 27do] =A™ 24,6-TCPY] ILOQ
0.005 pg/mL, 717159 %F 1pL, AEEY 2mL, & F
ImL 28, AEAHZE 10 ¢ 7elskd 2,4,6-TCP2] MLOQ
£ 0.0l mgkgZ AFEFAIL prochlorazZ A FHA4HeE ¢
prochloraz®] MLOQ= 0.02 mg/kge|ltt. 4AHE 5 prochloraz

o] ZHRE71FS A4 0.05 mgkee| B2 FE A
Z1ERE BE S IAREAHeEA o )ES T
C B AgeM g dxe W wel 24
ZAEE AY8HS GC/ECDE 43198 i, 2,4,6-TCP
o] MEE AIZHfe] BEe] 7Hdo] TATR dgozi #
A %% 31 THSupplemental 1). SHE HAxjg] W
H o IR e B A3 AEAdS FRIsy]
Y8l MLOQ (0.02 pgkg) 2 10MLOQ (0.2 ughkg) 52 3
FE& AES FYEITE IS F 7R Aol 24 7+
Z} 2317] 84.0-105.6%, A7) 90.4-114.8%, HL7] 94.1-
112.0%, $-F 99.8-118.7% 2 AT 101.4-1102%2] WIS =
A3 "olAFE 9.0% o3kl oW (Table 5), FFA71Ed
38 70-120%, HOlAIGF 10% ©oHE D=3 12]. webA,
2 Aol e B4 F4HE 5 prochloraz 2 TIALA
A sl=y ey 2 AUeErt 58S Eelslglon,
e T AREF AR 2 AR 5ol €8E o
Zog ZYE

)

x =5

M2 5 A prochloraz 2 29| A AFES S
AT & Ade T BAHES Wdelara) st 4
£ % prochloraz®] -] A ol7} ‘prochlorazt 24,6
trichlorophenol”] 2 E35t e tIARHE2] & prochloraz
Z gpo]7] wlZol prochloraz ¥ WARES E5F 24,6-
trichlorophenol (2,4,6-TCP)Z #3lA1Z1 & GC/ECDZ A #sh=
A FAHS FYsidth. di SAER &3], "X, &
271, 5 % A F prochloraz ZHFE-S acetone® 2 F&
Sl 2,4,6-TCPEZ 3|3t 3 dichloromethane &2 -0 3}
aminopropyl SPEZ gAIg tlS 24,6-TCPE AFsIAch &
FAHE B 771 eI 24 S prochloraze]
A% 272 0.01 pg/mLF 0.02 mgkgol Ao w  2.4,6-TCP=
0.005 pg/mLzt 0.01 mg/kgolATh. 2,4,6-TCPE o83 EFHF
22 0.005-0.2 mg/L HHelA ARGAGR?) >0.99502 247
< RIS #AHE] B2 BAR T B B A
108] 22]FEollA] ARt BT 90% ol/delal HolAlee
10% olste|iet. mebA, & Atolx SgE 24 e
% prochloraz B XIS AHEA sk -8 HE
AUEE HYorm, M 5 prochloraz ZHF-EA1S 9lsH
YAFH O 24 BN ES SESh

ol W

Keywords ZR3E2 - £4H=E - Prochloraz - 24,6-trichlorophenol
AR B A= 201745 2l Ee R A 2] ] (16162MFDS586)

= asgien oo PAEgU
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