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Abstract: Pyrifluquinazon is classified with a quinazoline insecticide that regulates food intake by controling
the feeding behavior acting on the endocrine or nervous system of pests such as aphids and white fly. To keep
safety on pyrifluquinazon residues in agricultural commodities a simple, accurate and rapid analytical method
was developed and validated using high performance liquid chromatograph (HPLC-UVD). The pyrifluquinazon
residues acidified with 1% formic acid in samples were extracted with acetonitrile and partitioned with hexane
subsequently to dichloromethane then purified with silica solid phase extraction (SPE) cartridge. The purified
samples were detected using HPLC-UVD. The method was validated using apple and pear spiked with
pyrifluquinazon at 0.02, 0.05 and 0.1 mg/kg and hulled rice, pepper, soybean at 0.05 and 0.1 mg/kg. Average
recoveries were 70.5~107.9% with relative standard deviation less than 10%. The result of recoveries and overall
coefficient of variation of a laboratory results in Gwangju regional FDA and Daejeon regional FDA was followed
with Codex guideline (CODEX CAC/GL 40). This method is appropriated at pyrifluquinazon residues
determination and will be used as official method of analysis.
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Fig. 1. Structure of Pyrifluquinazon.
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Pyrifluquinazon 42~ $|3ll HPLC-PDA (High Perfor-
mance Liquid Chromatograph-Photo Diode Array)E A}
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UVD (Ultraviolet Detector)Z &4 3} ATk Table 1]

Table 1. HPLC-UVD operating conditions for the determination
of pyrifluquinazon residue

HPLC-UVD
(Waters Alliance 2695, waters, USA)

Imtact Cig (250 mm x 4.6 mm, i.d.,
5 pm)
Oven temperature 40 °C

Instrument

Column

10 mM phosphate solution/acetonitrile

Mobile phase (60/40, vAv)

Flow 1.0 mL/min
Detection Absorption (250 nm)
Injection volume 20 pL

Table 2. LC-MS confirmative conditions for the determination
of pyrifluquinazon residue

UPLC-MS

Instrument (Quattro Premier XE, Waters, USA)
™

Column ACQUITY .UPLC BEH C5 (50 mm
x 2.1 mm, i.d., 1.7 pm)

Flow 0.3 mL/min

N N L

Mobile phase 0.1% phosphoric acid/acetonitrile (50/

50, v/v)

Column temperature 40 °C
Ionization mode ESI positive-ion mode
Cone voltage 35V

Injection volume 1 pL
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Fig. 2. HPLC-PDA spectrum of pyrifluquinazon.

Vol. 26, No. 3, 2013

up 180 silica 7HE A A el silica 7HEZ]
A& pHO| QIS @ol o} pHO| Wslo) wat F2E
&o] th2 EAS UeAY & A 4 202
22 pyrifluquinazon- silica 7FEZ| A 2 A Al -4
3l 3]48S BS7) wEe] silica FFEA S B XS

o

13 24 9] 7IEL|X] 2 skl

_\

3.3, EEJRMO| FMMu MEAF

AcetonitrileZ 3]4]3}e] A %3+ 0.05, 0.1 0.5, 1.0 &
5.0 pgmLe] EFEHNE ol AAI g HPLC &4
X712 4% A7, 53

’ -
0.999912 5~ °

P

ot

EEAe AT RYE
A4S B H(Fig. 3, 4).

34. HAEEHHIt HEEHA

) oA ®e FAVIES SEka om0
B Ao NS pyrifluquinazone] Al Al @R o]
7120l AR geletr] s ot o] Ak ol w
2} 7 &34 (LOD, Limit of Detection)9} 7 24|
(LOQ, Limit of quantitation)S &} Th & Aol A
g BAxANA AEdAE ALHAEFH] 05
ng (S, signal/N, Noise=3)°|13Z o}ef o] Axk2] ol uheh
0.005 mgkgo 2 Vel on, AFdA= HALQDEF
©] 0.2 ng(S/N=10)2. 2 o} 2] ALk o] e} 0.02
mgkgl Z eI @A AFTA Fo FEF
AR E 5 F MRLY 12 ©]3t9] Fxol A
0.05 mg/kgelate] AHFeAZE 7= o] & Fof
©] MRLe] Atz Bl ujellA] 0.05 mgkgdl S 7etet o
2 ATl AT A FEA 0.02 mgkge AT
Ao whec,

LOD ¥ LOQ(mg/kg) = [#5:7% F(ng) 7Y F(uL)
x [AF3]4 59 (mL)A & 3 (2)]

35. AIgY sfiElg fst sl gel

B Aol A e A FEdd A B
T84S 3 AP S sal Eelsknh S AR
3 8-7]F0] 0.05 mgkglE A TAE AL wjE
Z3Hsle] FAE HE AIBS TF 5 v, ALF
e

0 Correlation : 0.99991

W @ 00 M D DWW WD 2D 20 W W I W I I D DA 4D 4D D
ot

Fig. 3. Calibration curve of pyrifluquinazon standard solution.
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Fig. 4. Chromatogram of pyrifluquinazon standard at A; 0.05 mg/kg, B; 0.1 mg/kg, C; 0.5 mg/kg, D; 1.0 mg/kg, E; 5.0 mg/ke.
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= 13 ZF F Y5 s gz g+ Table 3. Selected ion of LC-MS for pyrifluquinazon
pyrifluquinazon -89 0.02, 0.05, 0.1 mgkg (A3}, Retention time Molecular Fragment
B}y = 0,05, 0.1 m/keg (3

An), 13, )2 23 (min) weight monitored (m/z)
old] that 3|4g AP FPsiHon, AP A 1.59 464 465
A& —@}010}71 A 7 Al B s sl 35HE A
AT EAE S B 2 E AL A7k Ao Table 4. Results of recoveries for pyrifluquinazon residue
)] - oﬁg .2 AFN M= pyrifluquinazon] W& Sample Spiked Rec?]very*
A7V AE2 e matrix’} E2AEFEA ) oA B (mg/kg) (%)
@ F% % 4AEIE 589 23 pyrifluquinazon©] pole by Rop
225 vre AgdE R0 EAsA 2 01 70.6+6.4
of Hl:L A <HH A peak S }i@—zr‘iil'/} (Fig. 5). &4 0.02 98.849.2
A3}, 70.5~107.9% B2l 3|53} 9.2% vlrke] 24 Pear 0.05 75.8+6.4
222 YePHo BN (Tuble 4) Y spol=g) 0.1 70.5£14
2l (CAC/GL 40)] 3|58 70~120%, 423} 10% vl 0.05 107.9+8.8
Wl HIFL BAFPOM 0 o] E3| pyriflu- Hulled rice 0.1 78.9+4.4
quinazon®l] &t & Al AFAHE AT F 0.05 102.1+7.8
9t} Pepper 0.1 813+8.6
_ o ) Soybean 0.05 93.6+8.4
36. LC-MSE o|&8t Aol xhsfol 0.1 902£6.0

LC-MS (Liquid Chromatograph-Mass Spectrometer) *Mean values of triplicates with standard deviation.
RS RO R BATRERE fEHE ¥
Aol &3} F=Q fragment ionS FelgtoEH B} A

35t A93R1S 7hsEA gk whEba] B AellA] g AEAgS AEs7] A8 LC-MSE o] &3]
WS Al Al el gk A2/ pyrifluquinazon©l] Table 29 Z7NA 2 ANAPS A FAsAt
MRM of 2 Channels ES+
100+ 1.59 TIC (Pyrifluquinazon)
2.12¢6
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<
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Fig. 6. A; Total ion chromatogram and B; ms spectrum of pyrifluquinazon.
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Fig. 7. Chromatograms of apple A-1; control, A-2; at 0.02 mg/kg, A-3; 0.05 mg/kg, A-4; 0.1 mg/kg Apple B-1; control,
B-2; at 0.02 mg/kg, B-3; 0.05 mg/kg, B-4 (Kwangju and Daejeon regional FDA).

A
A A (Fig 6) BFE 213 pyrifluquinazon®] &
gol &2 m/iz 4657t Ak S & = U3t Pyriflu-
quinazon®] A2 46430 positiveL oA =4
H9om, EXo]29] m/zghS Table 30 LFERAATH
B A HES A7 15980, Ak, ul,
o), 13 2 5 RE A5 &l LC-MS #4]
A7 T4 vFF A7 ol peakE AT EZH

50~500 m/z A H 2]l A full scan mass spectrum
_]

Mast AlgH ] AEFE s e AlE
= o|9]e] 71X AlEY FHF ol
dastoh PG el 5Yg SOP (Standard
= T3t TS

Z7 A o] FojAH, B A FF4, oHH
K9] 7 AR oA A B HES AASHAT
A& A7 H2} (RSDg; Relative Standard Deviation on
Reproducibility) S =402 A|dH e HAAS
Fded 4 3low, FE 2 7hel 2Rl (CAC/GL 40)°
A1E RSDr(%)7} >0.01 mg/kg, <1 mgkg ¥ &
Lol 32% ©]at, >0.1 mgkg FE2 WA 23%

Table 5. Results of recovery for pyrifluquinazon residue
(Kwangju Regional FDA)

Sample Spiked (mg/kg) Recovery* (%)
Apple 0.02 75.2+6.3
PP 0.05 823428
Pear 0.02 79.5+4.6
0.05 80.2£3.6

*Mean values of triplicates with standard deviation.

Table 6. Results of recovery for pyrifluquinazon residue
(Dacjon Regional FDA)

Sample Spiked (mg/kg) Recovery* (%)
Apple 0.02 79.6£2.9
0.05 88.9+6.8
Pear 0.02 81.2+7.7
0.05 70.6+6.3

*Mean values of triplicates with standard deviation.

olslolm AHA 7+ AAA ] ¢t A AEE
Atk AT A, Al wjol vig 358S S
I} (Fig. 7), 75.2-82.3% ((8F74), 70.6~88.9% (N 7)
o] a3t 10% mRke] B4 eas Bt (Table 5,
6). & ATelM e 3|48 Axtel B 2 gl
A1e] Azt thE RSDr(%)E >0.01 mgkg <O0.1

a
!
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