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Abstract

Ferimzone Z is a fungicide for effectively controlling
rice blast. Under light irradiation conditions, it under-
goes a rapid conversion to its E-stereoisomer. Given the
importance of isomers in risk assessments of residues
in crops, an analytical method was developed for in-
dividual isomer quantification. A comparative analysis
performed using two columns in HPLC-MS/MS dem-
onstrated that the isomers were successfully separated
using the Cadenza column. For the brown rice sample
preparation, 5 g of the homogenized sample was satu-
rated with 7 mL of water. The sample was then ex-
tracted with a 10 mL mixed solvent of acetonitrile and
ethyl acetate (1:1, v/v) that contained 0.1% formic acid,
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and it was subsequently partitioned with magnesium
sulfate and sodium chloride. The upper layer was puri-
fied using dSPE containing C;s and PSA sorbents. The
established method was subjected to method validation,
and it showed recovery rates of 90.6-98.8% (RSD <
3.9%) at concentrations of 0.01, 0.1, 2 mg/kg, with a
soft matrix effect (%ME) ranging from -3.1% to +6.5%.
This method can be employed in monitoring studies of
brown rice to determine the conversion ratio from the
Z isomers to the E isomers.

Key words: Brown rice, Column, Ferimzone, HPLC-MS/
MS, Stereoisomer
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Ferimzone- pyrimidine A9 AHtA2 W] =G (rice

blast), 24475 (leaf brown spot), A" (stem rot),
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YA FHuE(sheath blight) ol B3t 35 w3tk
[1]. Ferimzone-> =9"1}] Pyricularia oryzae®] wAH|
o 314 FZ(electrolyte leakage)= U0 HXEE 7]5-&
Waljshz Ao Holu, 77 2-87] 22 o}z WEkstA| vzl
v7b §leh2,3]. EgWel st BAadE Soisksta #3d
9] Whs 97t phthalide 5= tricyclazole 9} £-8317]
= ghoh4].

Ferimzone?| 18} F2ol= o543 &4 F 77) 23
w0} 9lom, 7}7te] g T4 Q| Bk AE T 41
9 (priority) 8] A8HA7F F-ATSkL Qo] Z Y E e
o)/ A A|(sterecisomer) = -2 = UtHFig. 1). °l&
A frEdwe® 8k B2 Z ol ddAlo, ¥ =
Z(light irradiation) Z=71elA WE2A] E o] &A= dge
tH5].

1% HA A=rkE T (high-performance liquid
chromatography; HPLC)®] &7 |(detector)t} A=hiA]7]
(mass spectrometer; MS)9] AElo] 224 (selected ion
monitoring; SIM) % TR R UE R (multiple reaction
monitoring; MRM)%FO. 2= 8}8HA 7} 2z} o] st
Ao g A A Q) Fio] ot o)/ dAA 2 /NE HFS 3l
M HE71048 vk A ol ddAe] B4 7t HrA o]
o} 3 SIS AL =esteta] Aol wds AE
ol dAA = g, olsAdel gt dAlolddA= =2lst
shAQl Aol th2r g dut I 2 ntE 73] A7 (column)
< &% =4 7t 7hssith

1 o] Waljoll 29l ferimzoned EAJo| wlg} dn] =
i 5 sk A e A9t gRld vk 9lrk Min

it

Nl ‘
)\
HITI N
/N

2

(2)-4,6-dimethyl-2-(2-(1-(o-tolyl)ethylidene)hydrazineyl)pyrimidine

(b)
N
e
H

(£)-4,6-dimethyl-2-(2-(1-(o-tolyl)ethylidene)hydrazineyl)pyrimidine

Fig. 1. Structural formulas and IUPAC names of the active
ingredient (a) ferimzone Z isomer and its transformation
product (b) ferimzone E isomer.

(2012) 52 1% formic acid%E acetonitrile (MeCN)*] 3
7¥eto] FEGu|E Skl Cig E primary secondary amine
(PSA)E 747 sorbent® ¥ QUEChERS HA2H< /s
o] 72 FoF THIE A4S dvlel A&sigion, YUY A
771 A=A ferimzone<> 0.009-0.448 mg/kg T+ %
EE F18AH6]. Saito-Shida (2021) 52 M2 1}
g4l graphitized carbon black (GCB)/PSA cartridges
2 Al 558 gAE o, LC-QTOF-MSS 24
&to] 5 mDa o2l g A% Helel =3 77 &
ferimzones 9%t 152 &oF BMI 4 & e vl gt
[7]. 23 87342 ferimzone Z9} 374 Ao (envir-
onmental transformation product)?! ferimzone EE 7I'2
A AT Al 2 e vt glek Aol E A gt s
Al 7 EAo] ThsE A, AR BUER Y sAlo] BEe)
=9 3 T M3 S-S IR 4 gk webA A Ay
g o] JdA S ME 54 AFARE vEeE &E F
ol gk B} sk sy Hrke 3T S Qitk

2 AFtellx= HPLCE 2-83to] YAl d = AlR! ferim-
zone Z8} E oAAE &40 et & ek P
< gy} gick o]$ HPLC-9Y ZA=-i-47|(HPLC-MS/
MS)E &-83fo] du| ZF ferimzone ©]/d&AA ol tht A ]
FEA S APeigith dv] e mid(matrix) 54 119
ste] AlE &3}, woF %, w2l YA ol AFEE & o
2] 714 Aloke] digl] vl AEsE oM, A #4(ANOVA)
& ARt 7 AElirE] NS BAIAR o R A%
sto] 2 AAeE gRleeltt. g9 AN As 3
= AAH fFrEds dssisich

la}

Mz ¥ U

AlFH 2 Al

Ferimzone Z (5% 98.0%) %542 Merck (Darm-
stadt, Germany)°llXl 331.2H, ferimzone E (1000
mg/L)¢ EFHUN AccuStandard Inc. (New Haven,
CT, USA)°lA TJ38I3itt. HPLCH acetonitrile (MeCN) ¥}
ethyl acetate (EA)+= Samchun Chemical (Seoul, Korea)
4 Duksan Pure Chemical (Seoul, Korea)oll4] 22} 4]
3ttt LC-MSH methanol¥} formic acid (>99%)+
Thermo Fisher Scientific (Waltham, MA, USA)°l|A ¢
319931 LC-MSH watert Merckeld #J5I3ith QUEChERS
extraction Original pouch (magnesium sulfate; MgSO,
4 g, sodium chloride; NaCl 1 g) % EN 15662 pouch
(MgSO; 4 g, NaCl 1 g, sodium citrate 1 g % sodium
hydrogen citrate sesquihydrate 0.5 g), 12]3L dispersive
SPE (dSPE) FH 5 Part No. 5982-5021 (PSA 25 mg,
MgSO; 150 mg), 5982-4921 (Cis 25 mg, MgSO, 150 mg),
5982-5121 (PSA 25 mg, Cys 25 mg % MgSO; 150 mg),
5982-5122 (PSA 50 mg, Cis 50 mg % MgSO; 150 mg)=
Agilent Technologies (Santa Clara, CA, USA)°llA 74
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aRoleh A S fs |

AE FNA ferimzone©] AEEA] &S S HAAsHG o,
blenderel] ¥l vlfdt HujE g

FHISIIT

HZEE%(matrix—matched
standard) M=

Ferimzone Z %5549 &5 18319 510 g= 4=
3] Aot T 5 mL Fu|ZekrTe] ¥l MeCNS w2 7H
Al 1000 mg/Le] EFANE A|ZsISint 0% ferimzone
Z9 E B9 E3610] 200 mg/Lo] EFEFENE
E ¥, MeCNE AMgsto] dAd oz 8Mste] g9
s%7}F 27} 10000, 1000, 500, 250, 100, 50, 25, 10, 5, 2.5
ng/mL7} H5% A Z300t) ARy BEgAs Az
el soF A2 dv] 55 300 pLo} EFEFE 300 ul
& ool 1 8lEe] 111 (v/v)el HA siglon], A7 &
A e iR 17899 s 247 1.25, 25, 5, 125,
25, 50, 125, 250 ng/mL (&v] A& 5 4F% 5-1000 mg/
kgell sd)olsich

HPLC 7|7|Z=Z1 ¥ Z3 MEdo] w2 x| o g&H 22|
EOF A fg 1T IA ARvtEIDHY-AY A
A71(HPLC-MS/MS)E LCMS-8040 triple quadrupole
mass spectrometer (Shimadzu, Kyoto, Japan) % Nexera
liquid chromatograph (Shimadzu, Kyoto, Japan)E A}
AT} ol AX 0.1% formic acid7} &% water$l 1,
054 BE 0.1% formic acid”} % methanol©|3{t}. ©]
4 Boll ot s tul(gradient) 2712 vkt gk 7]
o Biz 0.2:2%F 80%°191.2.H, 015 3387k 2% = A7
AR v 0.1 59 98% 2wl A5l § 2.4
0 29 W 268 A SR 013 5
I573& 98%°14 80%% Wh ¥ F7F A& 41 9]
oA BHL ] Sl 3487 el T F
X AREE 9.5%0]9lth AR o8 S5 40°CSlom, o
] §4+2 0.2 mL/min, 181 F}ZH(injection volume)
1 pLolitk
HPLCOl|A9] ferimzone E % Z o]AZA8 &4 )=
Kinetex PS Ci3 Z#(2.6 um, 3 x 100 mm; Phenomenex,
Torrance, CA, USA)¥} Cadenza CD-Cis ZH(3 pm, 2 x
150 mm; Imtakt Corp., Kyoto, Japan)< AH&-ste] 4243}
o, AZvHET3(chromatogram) 4] A¥E nlgo®
27 Aee e,

R

o e
ol o AL
1 r_?_tg

> N
o, MI i
£
> £
lo rlo —

rlo

M7 M =2

A7 e =l Aol 23K (positive electrospray
ionization; ESI+) ¥21& ARESIAt) Collision-induced
dissociation (CID) 7}~%+= 99.999% =%=2] argone AHE-
3kt o] H(ion source) W2 desolvation line (DL) %
heat block®] &%= 77} 250 4 400°C311, drying gas$}

ME

nebulizing gas®| 52 27} 158 3 L/mino|qlth 4]
A2 A2 Shimadzu LabSolutions 2 E £]o](version
5.60 SP2)E AHg-8to] ST

MRM= &3 FoF 42 98 vkt ol 7 A&
A MRM Z7< =519tk WA full scan 24S £3
precursor ion®| A% o] AsH|(mass to charge ratio;
m/z)E F433th ©]% product ion scang &3 TS

collision energy (CE)°llX¢] precursor ion?] 7§%(frag-

S 1o

mentation)& 3] product ionE< <18ty olF A

g4 9 A7t 52 product ion 2715 A% ¥ A4 ol

o 77t Agsisch

B0l AlZ 252 9t 2N 222 2
o)

ulfdk AR 5 g8 50-mL QAEY X

o

&
ikl
o
o

T Azl
MeCN< 10 mL¥ 7H7F Y3l 1,300 rpmellA] 2327+ 21"
%3t ¥, QUEChERS 9% Y1l thA] 1,300 rpmofA] 1327t
e ok At aisinh ol % AlRe] &8k o)
T AR A Te s AR sastel #HAl 2

2Hi=71 Hlw
=5 gl 10 mg/L E3EF89 50 pLE 3
oF FE 0.1 mg/kgl® A3tk o]
- formic acid 0.1%7} 37F 25572] 87 MeCN, MeCN/
EA (1:1, v/v)E Z7F 10 mL¥ 931 33535 v 505
QuEChERS original 4(MgSO; 4 g, NaCl 1 g) == EN
15662 $I(MgSO; 4 g, NaCl 1 g, sodium citrate 1 g 3!
sodium hydrogen citrate sesquihydrate 0.5 g)< AH&-3t
o Eulskgivh We] GA 3 flo] el f718s
300 pLE 38k MeCN 300 uLgl 410} w2 B 7g(matrix-
matching) ¥t 5, A%HEA7]0l 1 pLell F9ste] 22 v=
(peak)?] Al&(area)s Y L9 HEY EFEH A
< A718} vlste] SlE(n=3)< TSIt a9 sr& 42
= EBAA 2] 273l R (version 4.3.1)& AREale] A
2w 3 freld AdE el

A2 HNMZ=A H|lm

Fa3ke AR 5 geoll sk 718l 0.1 mg/kg7h HE
= A3t ¥ 0.1% formic acid”} -2 MeCN/EA (1:1,
v/v) 10 mLE %3} QuEChERS original %03 )
T, o] AAME At FE=S AAEItE dSPES
739 (1) PSA gA(PSA 25 mg, MgSO;s 150 mg), (2) Cis
A(Cis 25 mg, MgSO; 150 mg), (3) PSA(25)+Ci(25)
(PSA 25 mg, Cis 25 mg ¥ MgSO, 150 mg), (4) PSA(50)
+Ci5(50) (PSA 50 mg, Cis 50 mg % MgSO; 150 mg)©l%!
or, 7459 1 mLE dSPE FHel ¥ E3ste] JAs 5
NS MeCN# 1:1 H]E 2 ARk 3485 v wsld

H{n=3).
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vhEl Fv) A8 5 g2 50-mL Y4%e FHo Wi &
7 mLE 7}5t 1587 583 3 F 0.1% formic acid”} ¢+
% MeCN/EA (1:1, v/v) 10 mLE Y3 Geno/Grinder
(1600 Mini-G, SPEX SamplePrep, Metuchen, NJ, USA)
£ AR8stel 1,300 rpmellA 283 A"FZESIGE ol %
MgSO, 4 g % NaCl 1 g& 21 1,300 rpmellA] 137+ %1
gt & 941372]7](M15R, Hanil Scientific, Gimpo, Korea)
& AHE3te] 3,500 rpmellx] 57 AalE]sto] wulskaivh
75 1 mLE F3to] PSA 25 mg, Cis 25 mg % MgSO,
150 mge] 71 dSPE FHe| FiL 187+ 4ol §, vlol=
241-2]71(1248, Labogene, Lillerad, Denmark)E ©]&-
301 13,000 rpmollA] 537 Aalitelste] nHES FHAR]
S AHeol 300 pLS MeCN 300 pLgl &gtato] vid w3
3 & LC-MS/MS 1 uL F93to] A& ¥ ferizome Z, E

VIAAZ A2 B3k,

1z

EH
=

sl EAHe WA A#SHAl(method limit of
quantitation; MLOQ)E &Rlsl7| &l wid®w 7y Z8
o] A% off o= H]S(signal to noise ratio; S/N)°] 10
ool H&= HA $EE 3 dd w59 35S Y AdA
(n=3)< Ikt A2 24 (linearity)> 12}3] 71
28] A7 (correlation coefficient; A)E Wsl3Th 3
TE& APE F8ll A5 5 gl 1 9 10 mg/L SFETEN
50 pLE 27 A7kste] Al 5 ARl w571 0.01 2
0.1 mg/kgel H55 Aest ¥, 4712 g€ dAeHoR
FORS FES] MeCNF 101 3] Hl&=2 a7yt 7,
FEE 35ES ARSIt n=3). AFA HAE 2k
WA= gk 34 Al ARAS AT S8l Als 5 gell
200 mg/L ZFFEFE 50 uLE H7kete] AE T 244
9] 571 2 mg/kgol HEF Aegt §, AA sl &
F5% 30 L 9 FAY Als FEE 270 uL @ MeCN
300 pLo} Etsto] widR S s 3585 ARESISItHn
=3). Matrix effecti= VARG EFEN A} v %
TEAe] A 718719 HIER ksl o, 1 M ME,
%) okel 2 ()= &8l Fskalvh

oy

HI
Lo
ez Ol

=80 A7l 7187)
Q.
O

o] AeFA ] 7]27]) -1)x100 (1)

ME(%) = (

zo Y oy

SMAEES| AFEMTI| MRM =21 =HE

R4 7] (tandem mass spectrometer) 7152]
U224 7](single mass spectrometer) $h= T2 7 precur-
sor ion?} product iong 54l AEE = Qlrh= o] 9l
o} o] &8t IRt 719 TRk R E R (multiple re-
action monitoring; MRM)<- full scan #4]o|u Aejo] 5
UE|%(selected ion monitoring; SIM) thi] &g Hed v}
HEE Yehls Zlo] 5407, s2aS 33 vkt A8
oA MRM &8t n]@ti-sohilo] o]FolR 1 Sth8 9].

2 AFoA & ferimzoned] #Z MRM 271& 933
CKTable 1). ®443% E5F ESI+E o]&3}¥lon, =}
(H')7} adduct®= Agtsto] [M+H] 2] e o] 23fs3irk
w2bA] precursor ion m/zE monoisotopic mass®Eth 10|
& 255207 7}7+ R1E 9t} Product ion ferimzone®l|
X m/z 1322, 1242, 117.1, 91.1 5°] #E%°] EURL-
DataPool?] A=8} dAsh= Ao 2 YeERITHEURL-Data
Pool. https:/ / www.eurl-pesticides-datapool.eu). ©|5 %
CE°lM e 9 Aggdo] 7H 2 m/z 132.2% F=ol2
o= AAESIaL, Aol m/z 91.12% 717 A7gsielrt

Ziz MEeHof| 2|5t ferimzone Z & E O[MZE!X|2| HPLC
oMol EF 22|

Ferimzone oA el gt Al o] ddA7} EAghct
(Fig. 1). ol F&AER] Z o &A= F wEstel wEA
E o] ddAz AgHr R A& i 24 A olF 25t
I AREE ARE Fert dvhs] Al olddAE=
product ion°| Y& HHOZ BYH=E MRM< &3
Aeld grrt B7leith webd HPLCE &8-afo] AZrE
O3 7 4w 939 et deEojof gtk 9139 e
ol T, olsdY] w2 Y AL A9 oF
5, A T ol YEs weth B Ao AlGs

o
2] 5
AAA ] 7t Fws] WEE S ole 20E sk sl
o, F &7 A™Ql Kinetex ¥ Cadenza®s Ag]3}o] o]
A ] fE Rl
Kinetex (2.6 pm, 3 x 100 mm) AHAS AM-SH 23
ferimzone Z % E o[ AA= A8 £FX] &2 A sht9
DA HEE] /Y i) 4% B/t BrFssslthFig.
2a). Y 29 v YH(2.6 um, 2.1 x 100 mm)oME

Table 1. Multiple reaction monitoring (MRM) conditions and retention time (tr) for ferimzone Z and E stereoisomers

MRM transition

Pesticide tr Monoisotopic mass  Ionization type Precursor ion > Product ion (CE, V)
Qualifier Qualifier
Ferimzone Z 1.99 254.2 [M+H]" 255.2 > 132.2 (20) 255.2 > 91.1 (31)
Ferimzone E 2.55 254.2 [M+H]" 255.2 > 132.2 (20) 255.2 > 91.1 (31)
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x1,000,000) x100,000) ~(x1,000)

1 5 ZFerimzone 255 155132 20(+) CE* -200 4.0 Ferimzone 255.15>132.20(+) CE: -20.0 2.5 Ferimzone 255.15>132.20(+) CE: -20.0

-9 p:Ferimzone 255.15>91.10(+) CE: -31.0 2:Ferimzone 255.15>91.10(+) CE: -31.0 2:Ferimzone 255.15>91.10(+) CE: -31.0
1.0- (E) +(2) v Y 1]

unseparated i 20/ i
\ /(Z) 101 |
05 (E)
1.0 \ 0.5]

00— : : : 0.0— . : : 0.0 ———— S —

0.0 25 min 0.0 25 min 0.0 25 min

Fig. 2. Chromatograms for the comparative analysis of peak separation for ferimzone Z and E stereoisomers (100 ng/mL
each) on (a) Kinetex (2.6 pm, 3 x 100 mm) and (b) Cadenza columns (3 pm, 2 x 150 mm), and (c) chromatogram at
instrumental limit of quantitation (ILOQ; 1.25 ng/mL) using Cadenza.

G pm, 2 x 150 mm)& ARSEIE wie o AAIZE &
8] RejHo) 2 92 HFEAH S Fn 4 A
(Fig. 2b).

Aol EF(tr 1.99 min)o] Z&(tg 2.55 min) ©4%
AR WA SEHIUT LA vl e 9 rev-
erse) LZRIET I SAJ0] s o] WA BEH=
A9k Holuk. o|FAR opf WAEN AT AIAE
o wjA el wek Egol ZFH ¥ 11 449 FElE wvi(Fig.
1), Wehd 43 meEe] do] 7 o Atk dgdow B
A 248 EFol Z3urh ol 2org o4 WY ey wiA
$39 Ro% Almdn,

H]Z23k A= A9tidata not shown). ¥ Cadenza Z

=F FEETH10-12]. V) BESt i o] Hof Al
&spPp Aotk 2 AN AEE 5 g2 VISR =
3, 5,7, 10 mLE Z}7} 71814 QUEChERS #A]2] A 253t
FEFS GG B9 597} 3 mLel A9 AR 4%
7} H83tE A gkoron, 5 mLE AMEIS A TR &
#37} 75319 21 QUEChERS A48 £33 Hull A] &

il
o,
iy

AL

Fol ¢hapAl YeR A ¢29ktKFig. 3a and b). Al-<iA] &
wZgeld 552 Al 7 A w2kt 48 248
do ZHE] o] 5S AASH: dTE s AdGH Jasit}
[13]. &2 97} 7 mL odols W, A1E} E50] +
YHE BG5S HOAtHFig. 3¢ and d). %2 &o] H7hew
ol &3l5= MeCN9| 737} Z7kste] MeCN ‘-5
F3)7h b, weba] AR Sl JIS uE 4
AoV F AT FH3LE 95t B H4 Hu= 7 mLE A%
aFet.
ZN =& Y 2 S

QuEChERS AA#H& MeCNZS 7]3 F& 8|2 AL
St 14]. FPE T elM & ot EAS &lE EEst
of theFst AH9) ks FAl FE3VIE SF9[15], formic
acidg &uel H7kste] BMEA] FZ2EES o)k
t16]. H4 F&/2mx24s Fsb7] 98 0.1% formic
acido] ¥ F7oA MeCN Z= MeCN/EA (1:1, v/v)
=281 2 QUEChERS %(Original vs EN15662)2] &7
o] W2 ferimzone? 3|T&S HW3ISITHFig. 4, x-z).

AT (x), (y), (2)8] Fit 35E(n=3)> ferimzone Z
X 2k} 90.6£1.7%, 91.8+2.8%, 92.3+3.1%°1).2.1, ferim-
zone E°lA 717} 86.440.7%, 86.1+1.8%, 90.9+1.4% °.% %
B B (z) WRIIM G glego] 7 okt BE e

@ (b

g

©

(@)

',

=) Acetonitrile upper layer

&= Lower density debris
| =) Waste water layer

] =) Higher density debris

Fig. 3. QuEChERS extraction/distribution results from a 5 g brown rice sample with different water saturation volumes:

(@) 3mL, (b) 5mL, (c¢) 7 mL, and (d) 10 mL.
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100 1

95 1

851

Recovery (%)
-

80 1

90 1 é ‘?I b

75
0.1% FA in MeCN
+ QuEChERS Original

0.1% FA in MeCN
+ QuEChERS EN15662

0.1% FA in MeCN/EA (1:1)
+ QUEChERS Original

Extraction solvent
+ Partitioning salts

O Ferimzone Z B Ferimzone E

Fig. 4. Boxplot representing the recovery rates (n=3) of ferimzone isomers, based on the extraction solvents (Where FA
stands for formic acid) and QuEChERS distribution salts. Significant differences (p<0.05) are indicated by differing letters

(a and b) above the boxes.

A 358 70-120%2] && W] oluiglon, weba] A4
HA(ANOVA)E ARgate] 2 AEr=9] o= gRlsisl
o AF A4S FAE] 918 Al 2o ® Ao At
A E SRS HESI o, 7 AR BE ATl
G Vs Tk As IRleiich B A2l A st
=< ferimzone Z (Fig. 3, gray boxs)ollX= 7+ A2l
Fu]gt zfo]7) ¢l o4, ferimzone E (black boxes)<] 73
% MeCN/EA &85 FE87=2 ¥ QuEChERS Ori-
ginal F%/HH(z)0] MeCNTHS ARE-8E F5H(x, y) T
] freJulsHA| 3l5-&o] F7FetltHp<0.05). whebA] s A
AYE HA FZ/ 2 oE At

Z™ A=A EE

HA ZAzAE FHshr] A8 DA 3 =/ 20
(0.1% FA in MeCN/EA (1:1, v/v) + QuEChERS Ori-
ginal)& 7% FEFE°l dSPES] 2 sorbentd] PSA, Cis
4 PSA+Cis 27} Agsto] 3]&& st Table 2,
No. 1-4). B ZoA 362 70-120%2] 818 H9l o
yislom, PSAS CisE E3ste] 242 25 mg Ad 44
(No. 3) 7 A& BellA 3580] 7 580H96.9-98.7%).

WA EA(ANOVA) S At 7F A9 Fo94d<
Q151310 H, ferimzone ZoIA No. 3 Aol 4 v|sHA
3|&o] 7P =9kl Cis 25 mgihs ARESISE 4-+(No.

7Hg SEokthp<0.05). dnl= FH )0l 70%
FAlskaL Q1o =73 =4 Aol frelsh PSAS] Algo]
, A 3 1-3% 2 Aaireol vls] wol EgkE] o]
54 24 AA FEst Cee AHSsRe Aol
[17]. PSAS} Cigiha A2ldh= 2T 5 sorbents FA1°]
Aelsh= Zlo] A &fo] Fou, AS 717 25 mgel
A1 50 mgl® 5 A9, UF Ade] sorbentel] 23l A
H= Ao T FdE Ly Ferimzone EolAE a3 oAl
YERFA] ¢kotoL}, ferimzone Z 35§ A9} vl5gt ek
& YERASITE webd PSA 25 mg 9 Cjs 25 mgs &5 A
23k dSPEE + #41H 9] HF A ow MAsisith

=MY 4 2y
#n] = ferimzonel] T oA tj3) ey HAH
o] BAMAF AEA(MLOQ), AL AXA, 348 U

}dO
matrix effects 2}Qlste] £ S AT THTable 3).
MLOQ9] 7% 0.01 mg/kgO % soF 58545 ]

Table 2. Recovery rates (n=3) of ferimzone isomers, based on the dSPE sorbents which are PSA, Cis, and PSA+Cs

Recovery + sd? (%)

No. dSPE sorbent
Ferimezone Z Ferimzone E
1 PSA (25 mg) 92.6 + 1.5 bc” 94.5 + 2.3 ab
2 Cis (25 mg) 89.2 £ 0.7 ¢ 932+ 04 b
3 PSA (25 mg) + Cis (25 mg) 987 £ 19 a 9.9 + 05 a
4 PSA (50 mg) + Cis (50 mg) 939 + 14 b 93.7 + 1.4 ab

% Standard deviation, ® Significant differences (p<0.05) are indicated by differing letters (a to c).
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Table 3. Validation results for ferimzone steroisomers

MLOQ

Recovery (RSD) (%)

Compound Linearity (2 ME (%

P (mg/kg) y (1) 0.01 mg/kg 0.1 mg/kg 2 mg/kg )
Ferimzone Z 0.01 0.9998 90.6 (3.9) 95.9 (2.3) 949 (2.6) +6.5
Ferimzone E 0.01 0.9998 92.3 (3.0) 96.5 (1.2) 98.8 (2.2) -3.1

A|%(Positive List System)°ll 7= #HAi 4 55 % + ferimzone ©/3& ] 7 E JHel tish 2z Allo]H,
Z3oick A5 S 1.25-250 ng/mLelA <] 241 g9l A} g F B3EEY d4AE] Ag &S RISkt

AIAT(A) 09998 AFAE FE9} AZrtA 1% signal
Atole] AydE & Adasith A7 F% 001, 0.1 ¥ 2
mg/kg ollx1 2] 3|E-2 23151 ferimzone Z9] 3]
2 90.6-95.9% (RSD <2.6%)°]™, ferimzone E<| 3|&
2 92.3-98.8% (RSD <3.0%)°.% }53d 3& 9 A
< UEhiSith

Matrix effect= FX|3}8 FH(ME)2] H$ ol w2l +20%
ol 4% soft effect, -50%°14 -20% Hi= +20%°14
+50%2] M) olA+= medium effect, -50% ©|9F Ti= +50%
Z372] 2o strong effect = -731CH18,19]. 53] soft
effect oA = AR wildel &gt Jao] gl AR 1+
so], AR A gl tial gl BFEEds ARgato] A
o] 7Vt Ao Hri18,20].

Ferimzone Z % ferimzone E¢] ME: 2+t +6.5%,
-3.1%% YeRY o] soft effect 9ol sldslH, whebs w2
o gJgk o] gli= A oE RISt o= &v|e] 70% ©]
A 248 GHE QuEChERS HHjwgS B8 E5o%
SallAA W2l f718052 o] I 9 A PSA 2
Cis sorbent© 2 A|ASFHA 4o 93-S v]X|= matrix
tio] thE 74 o2 Holth & A 159 &
ulof T ATt matrix effectE &1 oY, AAZ FY 2+
EQAEE FF, A5 84 ek ME A7 v 497
AH20,21]. webA A 0] A (ruggedness) < E1st
71 93l o=} F2] &nl A7l thgt 71421 matrix effect
A7 FElojof 3 A ow Al EL

R

ofo
ok

of Tk A A4S Jslgitt Cadenza AHS AFLE
735 104 mIRRe] FR- A AIRE HellM i o) & A Eelrt
7Fsslalth AR Fa8E 28 B 7 mLE ARSsks Zlo) 7}
& oldAe1 oM, MeCN % EAS] E8mE F& 8=
AHEERE Zl0] MeCN< W 8 ARgah= ZET 4=
o] slgo] RS ERIsIgITE dvle dd 9 AHo] &
3t A5 o5 AATH] Yl PSA Y Cis dSPE sorbent
& ARk Zlo] agFolglnk SE BAHE o R &
g4 A%5S S8kl MLOQ 0.01 mg/kgolld 48/ U=
7F B = nFREREAe] T ehe Rl o A

1S
FBAh A BAEL oF AT WA
ferimzone FFF AT T AlFd f-5He drld gigt
o B

ferimzone Z-
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