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¥ Hl LC/MS/MS #: 3T cyenopyrafen 2 A I H
5 53 A 7 15

Fim ' PEE BEET REE

M

Reled ~ Fire ~ A~ (R &M - 2017 - 4% LC/MS/MS # = cyenopyrafen % 4
PARTATE  FREEMT 20111230

TR 5 I W HE R 5 7] cyenopyrafen 7O R N I8 & 45 17 75 S5 AV BE L DA 1% BE Bk
H & B IR AE 2 ZE SR o e H) FH W HE & 7 B8 3 0B 35 4% (Liquid Chromatograph-
Tandem Mass Spectrometry, LC-MS/MS) # /T HIE - KNINEE RMEE S (0.02, 0.05,
0.10 pg/g, n = 5) B FH EEREE N 82.9 ~ 95.4 % [ » K rHEHEE R 7= & [E
1.8 ~6.1% Z [ - EEHIR (Limit of quantification , LOQ) % 0.01 pg/g = AR5
75 % B BT BUAETE FE Z RRE AT TE AR INH cyenopyrafen 78 8 & BB HE -

% BEEIARINEE H cyenopyrafen @R F IR E R - AR TE B IRINEE R
(0.5, 1.0, 2.0 pg/g, n = 3)  FEFEHEE A 120 K PSS FEFECENTR75.0 ~ 84.1% 2 [

W 120 R A HE2 (R -

P& « RN~ FEERRENE © W E T BRI E L - cyenopyrafen

B HER : 201743 H 27 H
“iEENIEE o Email: wichen@tactri.gov.tw
' ET TR T B G R Y SR T
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Hi S

7% I 5 cyenopyrafen {LE2 347 (E)-2-(4-
tert-butylphenyl)-2-cyano-1-(1,3,4-trimeth-
ylpyrazol-5-yl)vinyl 2,2-dimethylpropionate
(IUPAC) » (/ISR 7] (pyrazole acari-
cides) » Ak o3 By H ZE AL B2 =L 2008 £F
TE B A B RS - A7 2009 4F H A HE H
L PH L4 By Starmite K7 Valuestar (R
GEETH| & pyridaben) (F— ) © FHRAFIER
fif ~ SREEGEE SR LAY E e - £ 52
E P 1B IR BB AR U8 (succinatede-
hydrogenase -+ f&jf# SDH) HY{EH] - HE[fiNH
RISRHSITHAE - BRI EIER @ - HARSHE
AR AET A7 AT & (Maximum residue

Z<—  cyenopyrafen #)3R{LE214E ©

limits, MRLs) » {51 : P§JI{ 0.05 ppm ~ fifi T~ 0.7
ppm ~ &) 1 ppm + K %58 60 ppm® - {H fii
RINRE T8 i 772% « TR AR
JVH FLE - GEARNTEZIMNE R EA
PRI AT AR\ cyenopyrafen 53 By i
BB B B AT B E 2 2% -

AIHFES5 2014 27 F 03 HEAEF L
HEEBIEaEmPEHESERE A - —SE
FEH oM 504 (1) > DL QuEChERS J574H]
FRH * Y ZEHUERIE - FIF LC/MS/MS 328
B BRI > (B > 81T cyenopyrafen 72
ANINHTERE 537 J5 04 > FEIRE - BRETARINE
ERNIEEAER] cyenopyrafen 7 /5 (7S E
g -

Table 1. Physical and chemical properties of cyenopyrafen

Chemical N
emical rame methylpropionate (IUPAC)

(E)-2-(4-tert-butylphenyl)-2-cyano-1-(1,3,4-trimethylpyrazol-5-yl)vinyl 2,2-di-

Chemical Structure

Molecular formula  C,,H;,N,0,
393.52
106.7 ~108.2 C

5.2 x10% mPa (257C )

Molecular weight
Melting point
Vapor pressure
Solubility
Stability

H,0 0.30 mg/L (pH 7.0, 20 C )
54°C stable for 14 days. DTy, was 0.9 days in water (pH 9.0, 25C )




FORHEL /5 5
— %

cyenopyrafen ¥f & f£ 4 dh > &l &
99.7% > Nissan Chemical Industries, LTD %
i B A RA FHEEE o HHE
AL A FE S FGE (acetonitrile) ~ JKAERS (acetic
acid) ~ FH i (formic acid) ~ FH [& $% (ammo-
nium formate) ~ HE/KARBEE (magnesium sul-
phate anhydrous) ~ [ [i% $y (sodium acetate)
¢ PSA (primary and secondary amine) 2 o
ZEUE - BR=E8A  NE S ROKR
BEEE - DSBS - WIREELLGI4: 188G -
ZERHZLE: EhE8H DIENE
(polypropylene, PP) #1/E it/ (V& » FEELN A
Y& 150 mg PSA &z 900 mg HE/KEiBL#E(F Ky
HEE -

T~ st

9 & % (homogenizer) : KNEMATICA
AG - Polytron PT 3100 - /& % iZ 2% 4H 4% #/f
JBE 15 B f#% (high-throughput plant and tis-
sue homogenizer) : SPEX SamplePrep -
Geno/Grinder 2010 - & .y % (centrifuge) :
Beckman Coulter > Allegra X-30R o X 4 J&
4F 1% (nitrogen blowing concentrator) : Or-
ganomation Associates, Inc » N-EVAP 112 -

7R HH J& T 8% Agilent 1200 series liquid
chromatography ; & &l Agilent 6410 Triple
Quadrupole Mass Spectrometry ; 7% il Fz %
1B 43 ¥ % 4t Agilent MassHunter Quantita-

7&3T. cyenopyrafen BT i 13

tive Analysis (Version B.04.00) >}z Agilent
MassHunter Workstation Acquisition (Version

B.02.01) -

= PRI Z BU S

TP B IR o - DA R A il
TERZ > BRI (standard stock
solution) 1000 pg/mL » 2 -18°C R4 T &
fibfF - (N - ERUE SRR - DL
B e RER 0.05 ~ 10 pg/mL 1F & o34t
FEEHE T /EVAR (standard working solution) °

9 ~ LC BB EntHZ LB

BENMH AR - & 0.1% F g 2 10 mM
Pl pi /KOs BUF L 2 mL > DLREETK
TEARZE 2000 mL - FAIAHELSZ 1.29 g /5R
5 - BEIH B IR © & 0.5% HEEZ FH b
A > HUFF B 5 mL B E HBE 995 mL R &
A e

T~ B B

HUR i lG 10 g (AR ~ AERZ) 15
B 1% B 50 mL #E0E - A 1% BE B &
HE 10 mL - R ZEHUAR A 6.5 g (/KufifE
B OKESERSN = 4 0 1 (EHELL)) » &Y
'EigiE 1 8% o B0 1 708 (3000 x g
15C ) » BUEJEK 6 mL » B AZZIAFEE
(PSA 300 mg K% fi 7K i /% £ 900 mg) » 5 ik
PEIRE 1 08 o FREE 0 2 708 (3000 % g
15C ) » FLEJBR 1 mL > £5 0.22 um JERRS
J (PTFE, ADVANTEC) » fH:{Ffgi& (& —) -
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Weigh 10 g papaya sample
|
Combine 10 mL of 1% acetic acid-cyanomethane solution with 5 g of extraction powder and ceramic
homogenizer and shake intensely for 1 minute (1500 rpm)

|

Centrifuge for 1 minute (15°C , 3,000 x g) to separate the extract

y
Place 6 mL of supernatant into the centrifuge tube and add adsorbent containing 300 mg PSA and 900

mg anhydrous magnesium sulfate

|
Shake intensely for 1 minute (1500 rpm) and centrifuge for 2 minutes (15°C , 3,000 x g)

|

Run the supernatant through a 0.2 um filter

|
Perform LC/MS/MS analysis

B— ~ K\ cyenopyrafen 788 A HTMIZE °

Fig. 1. Flowchart illustrating the analysis of cyenopyrafen residue in papaya.

75 Y HY OB FE (desolvation tempera-
ture) : 325C o

VAL IEST 7R 36 (desolvation flow) : 600
L/hr -

N~ AR T R E RS S AT R
(— ) WA A 1

[@ 1 - Agilent ZORBAX SB-C18 (100

mm x 2.1 mm, 1.8 pm) o {RFEE L © Aglient

Eclipse XDB-C8 (30 mm x 2.1 mm, 3.5 um) °
JERERDRE © 50°C < 7% * 0.3 mL/min
EAE 5l BB ARE 0.1% HEE
Z 10 mM HES /KA 5 B IS 0.5% HEE
ZBRBEER - BENHEBEE M R > Al
r_ -

() HBIBRERE R

BT PR EERE TG (ESI+) ©
BETIEFEEEEE (ion spray voltage) © 4,500

& R S BIAR R E R
Table 2. HPLC gradient conditions used for

separation cyenopyrafen

Time Flow rate Mobile phase Mobile phase
(min) (mL/min) A (%)" B (%)”
0.0 0.3 90 10
2.0 0.3 0 100
8.0 0.3 0 100
10.0 0.3 90 10

! Mobile phase A solution: 0.1% formic acid in 10 mM
ammonium formate solution.

* Mobile phase B solution: 0.5% formic acid in
cyanomethane.



M+ 2% 5 S8 (H M) (multiple re-
action monitoring, MRM) ©

PARIIE 2 @I =VlL 3 P e
BifiifEgE g - k= -

€~ R R L B

H AR 48 T /F 7501 0.005 ~ 0.2 mg/L » #E
77 LC/MS/MS 43 A7 » LUK 6 T 18 B R FE AF
» 4B B A AR

JN\ s MRk 8 B BlE

o e & B TR R A 28 0 TR T IR A
[T SRR E G AT - (RATAL R HEL T 04T
I T o 7R B A (o 22 TG T 3K W = A B B
il o e 2 HE I M BRI R S - 5 P (R B
PH & SANCO/12571/2013 (£ 04 ) $#5E -
WK FHEFECKISRA#E T cyenopyrafen j2
[ (ug/g) ° #%#& 1 cyenopyrafen JEE (ug/g)

=~ cyenopyrafen % 5 X FEE R, R4

7&37. cyenopyrafen BT i 15

=CxV/W- C: B mERKEZ
FRfE (ng/mL); VAR E A Z BEf (mL) s W
TR EE (g) -

JU~ BRI

58 2 RNk #g 10 g » fill A cyeno-
pyrafen 2 4750 > 5 HIRJE 5 0.02 ~ 0.05
J2 0.10 uglg » oM iR 2 BRI RAR -
DL LC/MS/MS HETT 5347 » [FIHF #E T 22 5
5% (blank analysis) {F Fy ¥ B HTEEE - Dids
JEFTHITS: cyenopyrafen BT B &Rl
Vi B I e R IR » 4 | AL VR B 8
BGEEY > SREERER @ -

+~ 77 % E & M R (Limit of
quantification, LOQ) Z#¥fi

HUSHE Z ARk 10 g » IIAEE cy-
enopyrafen A G » (RATEEIL Z 15 7

Table 3. MRM parameters for analysis cyenopyrafen

Compound Precursor ion (m/z)

Product ion (m/z)

Cone voltage (V) Collision energy (eV)

cyenopyrafen 394.2

310.1, 254.1

189, 189 21,29

R~ BRI BH BT RERAAAFEHE "

Table 4. Recommended maximum tolerances for ion ratios detected using LC/MS/MS"

Relative intensity (% of base peak)

LC/MS/MS Tolerance range (%)

>50
20 ~50
10 ~20
<10

+30
+30
+30
+30

! Maximum acceptable tolerance ranges are in accordance with EU regulations defined in SANCO/12571/2013.
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AL ERORTS o HIE BT ek B 2 LR B
(signal-to-noise ratio, S/N ratio) 2 A 10 -
TE Ry T3 A E BIR 2 HE

+— ~ FEE (matrix effect)

EEEZ BRET > Al LA T30 7 2

iR

1. 4077 ke &= 45 (standard calibration curve,
SCC) : HEAEMIBN TR POAR » BB
F5 0.005 ~ 0.01 ~ 0.02 ~0.05~0.1~0.2 ug/
mL °

2. FYE UCHC A% & 4% (matrix calibration curve,
MCC) : HUZE BRI i 4 2L HUROA D
TR (S LA AR 5 0.005 ~0.01 ~0.02
0.05~ 0.1 ~ 0.2 ug/mL -

EBENESFEAXNT » BRERE =
(MCC > £} # - SCC Z #l# ) / SCC
B x 100% °

s EAE R

AUHFE LAEFE R 2 RIS > IO cy-
enopyrafen f5E4E & > (FAGHERIIRE K 0.5
1.0 ~ J% 2.0 pug/g » Wi EEFFIA -18 C AR R B
T EFEREHEA Ry 120 K (2016 4709 H 05 H
22017 401 H 03 H ) » HAVEESIFEA M
AEEEEAR cyenopyrafen 2 FEE MR -

i o L i

— BRI
GRS P T TS 0

MRM 75 = fg ] K JIX H cyenopyrafen < %
BHERUUERE R E HER - BT IEEE
JE& (ionspray voltage) fy 4500V » JAfLIEEE
J& (desolvation temperature) 325°C > 7% {5
B 3 (desolvation flow) 600 L/hr » 5 72 7
RS R L 189 V - Kl FERE & /0 21
~ 29 eV o TFEET-AMif#E = (collision cell) DA
FURNITE - SHEREE S T EE T HEHE
“EEES e EEE T DU
SRR - I REEE T A Rl RS S
AFHET B LLA > BRIR » AT cyeno-
pyrafen  REEET- B m/z 394.2 > FEEF5EE
m/z 310.1 > k& m/z 254.1 > EH.F1 m/z 310.1 &t
TSR R (E RE & > RIL > AT ERE
i E S ROERE 394.2 > 310.1 [yiE EHETH

J2 394.2 > 254.1 Ry e MEde 5 - HAEEEET
58 & A 7> 0.44 ~ 0.46% 7 [H] » cyenopyrafen
TR AR S 2 S g i Bl S B - A
& -

T YRAHRE TR

L EATE 1 Agilt ZORBAX SB-C,, (100
mm x 2.1 mm, 1.8 pm)  FEHERH AR
BRI ST  BENH A RS 0.1% Hg 2 10
mM H & #7K5 % > f B RS 0.5% g2
LA R - HESR R R -
cyenopyrafen 2547 B BF &5 /114 5.10 ~
5.12 4y [ -

B3 5 Y30 0,005 ~ 0.2 mg/L » BUIEKR
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(A)
+TIC MRM (™ -> =) P0107_T3826_std cyeno Sppm.d
£ x10 4
8 as
3_
25
52
1.5
‘I_
0.5
0
05 1 15 2e 26 3: =35 M) 4bs e cBn g gbr G oph B BEY G 0k
Acquisition Time (min)
(B)
+ MRM (394.2 -> 310.1) P0107_T3826_st.. + MRM (4.941-5.443 min, 38 scans) (394...
£ x104 5.104 min. £ x10° 310.1
S 14 3 .
3 3
1.2- -
14
0.8+
0.8+
e 0.64 254.1
0.4+ 044 57.1
0.2+
0.2 4
- 394.2
. ! 0- L 4

4.5 5 5.5
Acquisition Time (min)

T I T T
100 200 300 400
Mass-to-Charge (m/z)
[B = ~ cyenopyrafen X 0.005 pg/mL 2 (A) ARBEFEHTEISE (B) £ EREEAIBLE -
Fig. 2. (A) Representative total ion chromatogram (TIC) of 0.005 pug/mL cyenopyrafen, (B)

Representative mass chromatogram determined through multiple reaction monitoring

(MRM) of 0.005 pg/mL cyenopyrafen.



18 =IREEREE 21

R HAEFRE (R R 0.995 » BURA
SRR IS LT - B
TS S I T (b B B
T o 43 BB 8 5 0 B2 £ (standard cali-
bration curve, SCC) » 5z /8 VCJiC 12 48 o i
i 45 (matrix calibration curve, MCC) » #[I

(A)

cyenopyrafen - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs

@ x106 | y=21987.281259 * x - 34922 642485
R™2 = 099930067

Respons

4

354

34

254

= AZEEECERER - HIFG SCC By =
21987.281259 x — 34922.642485 > k7 MCC &
=305 y = 25188.091361x — 6534.286577 > ¥l
FI (FERE = (MCC Z 1% — SCC ZAp%
/ SCC ZHHHE x100%) stE A - KIGHE
EE R 14.6 % > 45588 R cyenopyrafen B

T
30

T
90

T T T T T T T T T T T T
100 110 120 130 140 150 160 170 180 190 200 210

Concentration (ng/ml.)

(B)
cyenopyrafen - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs

% x108] y~25188.091361 * x - 6534.286577
54 R[2=099997261

Respons

45
4
35
3
25
2
154
1
05
o

T T T
60 70 &0

90

T T T T T T T T T T T T
100 110 120 130 140 150 160 170 130 190 200 210

Concentration (ng/mL)

B= - (A) RERRERE (B) B TECIRAER

Fig. 3. Calibration curves of cyenopyrafen in solvent (A) and in matrix (B).



FE RS E (matrix enhancement effect) o
BRI IR AN - A EIRAE
VLR R B AR Bads SR E Bat

LRSI BN EY

A& RS S 4 BIMIA cyenopyrafen 12
AR 0 EHIRE K 0.02 pg/g ~ 0.05 ug/
g [ 0.10 pg/g > ek 2 BUHFERAZERAE > IR
DIPPEEIER (1) #EE TS 82.9 ~ 95.4%
2 RAHEHEEIRZE A 1.8 ~ 6.1% [ -
TEZ SR B 3 H (blank) » KAVEZEH 73
#T (control) A cyenopyrafen /i B I &5 N A g
R - BRI A2 LEZEYIA g
Wil Z FIE > srfratls BK ~ CK B IEAE
#e iz LC/MS/MS Ll - 4nfE v -

T~ JTRE SRR

A1 %% 77 7% cyenopyrafen 2 7E & 7] &
0.01 pg/g » fHulF S B ER fn B RN IR E 0.01
ug/g &g T AP EEKAS o WIS HE =5
F- &HELE (signal to noise ratio, S/N ratio) £
218 ~ 371 » EMERETH 2 51 Ry 196 ~ 252 -

A ~ cyenopyrafen /AN INEIUE ERAE R

73T cyenopyrafen BT 19

N R e TEH U

FE NI cyenopyrafen f4E L s 7 5l B
VBT By 0.5,1.0,2.0 ng/g » AT 1204 >
RIS T G R FE (B R (R A AR (R
7= o0 =3) 5375 0.5 pg/g 75.0% (11.3%) ~ 1.0

ng/g 79.8% (10.8%) Kz 2.0 pg/g 84.1% (9.4%)
(FR)  BURAIIER S ER G (K7 -18
C ) fEfFHAR cyenopyrafen JE R & r] it
i

i Al
B 1% BT 2 48, R 52 600 2 A

ot cyenopyrafen - k2 1 FH % #H g A7 &5 Bk
fi % (LC/MS/MS) #1771 E &M E -
enopyrafen — B8 UCHL 2 A & 4R M AH Fé%{%;%i
0.999 > FBE W ME Fy 14.6% > ELEBE 1 58 %)
J (matrix enhancement effect) ; & &= Mi[E A
0.01pg/g s IR AR By 82.9 ~ 95.4% »
FAHE AR 72 1.8 ~ 6.1% 5 f{FRRE MR
BRRE 1.0 pg/g [ ( RAHBHEAE (R -
n=3) 5 79.8% (10.8%) » A[HE(LiE A
D120 RIS HIGRIORET - H7ZR Bt

Table 5. Results of recovery tests of cyenopyrafen added to samples

Concentration of cyenopyrafen Recovery rate Average Relative standard Number of
in papaya sample " (ng/g) range (%) recovery rate (%)  deviation (%) repetitions
0.02 80.9 ~ 86.4 82.9 3.1 5
0.05 79.6 ~91.6 84.9 6.1 5
0.10 93.1~97.6 95.4 1.8 5

" The standard addition of sample per gram.
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[+E51 TIC MRM Frag=183 0V CID@" (+* >**) PO107_TE2% BGS
i T i ] i

'Y | EXCHN (S T T o |

e t KA e [, P . gt ol 3 o1 % 4 1 ) % .1 % 1 . B -

[+E51 TIC MRM Frag=183.0v CID@™ (" -> ") PO107_T3825_CKd

whibBRubEREE

k-]
Y

[+ES1 TIC MAM Frog=185.0V CIDG* (> ) PO107_T3825_sidtck Sppmd
P : A : ;

whiBELREEE

-
e o

RESE .

................................................

0204 0608 1 12 141618 2 22242628 3 3234 36 38 4 4244 45 48 5 52 545658 € 6264 6663 7 7274 7678 & 82 34 86 88 9 92 54 96 98

Counts vs. Acquisition Time (min)
S (A) ZERRA S (B) ZEEEHE ~ i (C) cyenopyrafen 13 2 i3 E B UCTEC (0.005 ug/mL)
LC/MS/MS L

Fig. 4. Representative mass chromatograms of (A) reagent blank, (B) matrix blank, and (C) papaya
matrix spiked with cyenopyrafen at 0.005 pg/mL.
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Table 6. Results of fortified recovery test to determine the storage stability of cyenopyrafen

. Concentration of
Storage interval

cyenopyrafen in papaya

Average recovery rate Relative standard

(Days) sample (ug/g) (%, n=23) deviation (%, n = 3)
120 0.5 75.0 11.3
120 1.0 79.8 10.8
120 2.0 84.1 9.4

SEARE o RO EEERERSRS - H
AR GE R AT B KSR E > 1]
JEFTN AL cyenopyrafen iR £ EM

i

ENUWE L 1P A g KR A b
BUIFTE LR ~ ME ~ HRIMH R R
F/NEGEEER AR - SRS -

i SCORK

1. H5EEE - 2014 o AUt oG iR —
AL NS - tH5E2EE  36(6) © 56,60 -

2. FAEFEESEEYEEE - 2014 &
o R R AR R 7 A — S E R
Mgk (F) - PERB 10347 A 3
H &b 8556 1031900615 SEEIE -

3. European Committee for Standardization.

g bbb

2008. Foods of plant origin -- Determina-
tion of pesticide residues using GC-MS

and/or LC-MS/MS following acetonitrile
extraction/partitioning and clean-up by
dispersive SPE-QuEChERS-method. DIN
EN15662: 2008.

4. European committee Health and Con-
sumer Protection Directorate-General.
2013. Guidance document on analytical
quality control and validation procedures
for pesticide residues analysis in food and
feed. SANCO/12571/2013.

5. The Japan Food Chemical Research Foun-
dation. Table of MRLs for agricultural
chemicals (cyenopyrafen). Available at:
http://www.m5.ws001.squarestart.ne.jp/
foundation/agrdtl.php?a_inq=256500

6. Turner, J. A. [ed.] 2015. The pesticide
manual: a world compendium, 17th ed.
British Crop Protection Council, Alton,
Hampshire, UK. 1357 pp.
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Novel Method for the Determination of Cyenopyrafen
Residue in Papaya Using LC/MS/MS

Yueh-Yu Lo', Wei-Chih Liao', Hui-Chi Chen'", Tsyr-Horng Shyu'

Abstract

Lo, Y.Y,, Liao, W.C., Chen, H. C., and Shyu, T. H. 2017. Novel method for the determination
of cyenopyrafen residue in papaya using LC/MS/MS. Taiwan Pestic. Sci. 2: 11-23.

In this study, we developed an effective analytical method for residue analysis
of cyenopyrafen, an insecticide that belongs to the pyrazole class of chemical
compounds. Specifically, our proposed method uses liquid chromatography tandem
mass spectrometry (LC-MS/MS) to quantify cyenopyrafen residues in papaya. In brief,
under our method cyenopyrafen residues are extracted from papaya matrices using
0.1% acetic acid in acetonitrile. Chromatographic separation is then performed using
an Agilent ZORBAX SB-C18 column in gradient elution mode at 50°C. The mobile
phase comprises 0.1% formic acid in 10 mM ammonium formate solution and 0.5%
formic acid in acetonitrile at a constant flow rate of 0.3 mL/min. Quantification is
performed by reversed phase HPLC with electrospray MS/MS-detection. We found
that, at fortified levels of 0.02, 0.05 and 0.10 ug/g cyenopyrafen in papaya, average
recovery rate ranged from 82.9 to 95.4%, and relative standard deviation ranged from
1.8 to 6.1%. The limit of quantification (LOQ) was determined to be 0.01 pg/g. Results
of this study indicate that our proposed analytical method can easily detect low levels
of cyenopyrafen with good precision and sensitivity. Our method could be applied in
regulatory and monitoring applications of cyenopyrafen in papaya.

We also studied the frozen storage stability of cyenopyrafen residue in papaya.
After fortifying papaya with cyenopyrafen concentrations of 0.5, 1.0 and 2.0 pg/g, the
samples were placed in a temperature-monitored freezer and stored at approximately
-18°C. Fortified recoveries of cyenoprafen in papaya ranged from 75.0 to 84.1% after a
storage period of 120 days. These results indicate that cyenopyrafen residues are stable
in papaya matrices for at least 120 days when stored under the frozen conditions
that are typically employed for actual residue samples. The temperature-monitored

Accepted: March 27, 2017.
* Corresponding author, Email: wjchen@tactri.gov.tw
! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture. Taichung.
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freezer at approximately -18°C for frozen storage. The results of the fortified recoveries
ranged from 75.0 to 84.1% after 120 days storage, which indicate that the residues of
cyenopyrafen are stable in papaya matrices for at least 120 days when stored under
frozen conditions typically employed for actual residue samples.

Key words: papaya, storage stability, LC-MS/MS, cyenopyrafen.






