20 (2020.04.22)
AJE T ERZELEY YT ) BN SRS A T T SIS i IR R
RN FIRD B X 2 AR5 e H g 3 -

BB ZERL B (Taiwan Pesticide Science) 7 : 39-51 (2019)
DOL: 10.6671/TPS.201912_(7).03

FIH LC-MS/MS #:Vi. oxathiapiprolin R %
el o i )5 4

UREERE | BEET  TRE

R

FiF ~FFEE k&AM 2019 f1* LC-MS/MS & = oxathiapiprolin ** § § ® 2 ¥
AAE o A RERE 713953

PRETAR ] oxathiapiprolin AR %] AR RH 43 AT JTIERYEENT - DLE 1% BEERHY T H
B IRAF R 2GR » e MR A Bl =0E 3548 (Liquid Chromatograph-Tandem
Mass Spectrometry, LC-MS/MS) HE{THIE - fia B RINE®E L (0.02, 0.05, 0.1 ng/g,
n=5) S EIBCREE AR 91.0 ~ 98.6% Z [ » MAHEMERER 2 E AR 1.1 ~
3.0% ° E=MPR (Limit of quantification , LOQ) Ky 0.01 pg/g o A5 #7 77k B 2
BRRSHERE < S0RE - WTERIfA M) % oxathiapiprolin 28 BEIHIEH - 5351 - HREIAIHA
BB oxathiapiprolin @ SR G IR E W Be - Meia BB IRINEEES (0.5, 1.0, 2.0
ng/g, n=3) » FEFEMIH s 83 K » WISEHFEEIKERS T 84.6 ~ 90.2% Z[H » KAHEEHE
TR 1.2 ~ 3.9% L[ » FSREERA) % EYE ' oxathiapiprolin 8 B EL BRIRTE 83
RIART A ik 225K 58 -

B g« WA AT FRIBRE R ~ oxathiapiprolin ~ fj 4] ~ FEfFARE M

i

B B oxathiapiprolin L2245 1-(4-
{4-[(5RS)-5-(2,6-difluorophenyl)-4,5-
dihydro-1,2-oxazol-3-yl]-1,3-thiazol-2-yl}-

1-piperidyl)-2-[5-methyl-3-(trifluoromethyl)-

1 H-pyrazol-1-yl]etha none (IUPAC) - {R/&
Ok mE B: BE SR OmE m MR R A
(piperidinyl-thiazole-isoxazolin) (& —) (1. 10)
FFA RS 16 91 B8 A 5 [ RE B B 3 2 A

PEZHI : 202041 H20 H
* SEFEH o E-mail: liaowch@tactri.gov.tw
U2 TR R B R Y E A T
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B - oxathiapiprolin H Fij R M ~ &
K~ HBIREBECAHBLCHER ©  EE
R EEA IR R 52 B T 22 b i AR
TEVIRF R B (O o ARIR I & B = F L
(Food and Agriculture Organization of the
United Nations, FAO) © 54l oxathiapiprolin
REEYRERDGE (maximum residue
limits, MRLs) Z % ¥ & %
definition) £ F| oxathiapiprolin & IN-
WR791 J% IN-E8S72 S - fEHYIR
iR e e Ay

(residue

(parent compound)

#+&— - oxathiapiprolin #J¥E{v 24 & (19

e B & (total
radioactive residue, TRR) 25 ~ 85% » Jy 3%
5285 - BILL oxathiapiprolin Es A5 5F &5 ] &
REdE - RphE HAMABEY - HRIBEEREA
HYEP)H CODEX -~ EU ~ 3EE k H ARG
%€ oxathiapiprolin fE#j% FIEE AT =
£ 0.7~0.9 ppm® - FREH| oxathiapiprolin
A EANZE SN - BB T H
%" oxathiapiprolin %R Kl 7k DAL 1%
RN EIELB% -

oxathiapiprolin

Table 1. Physical and chemical properties of oxathiapiprolin 9

1-(4-{4-[(5RS)-5-(2,6-difluorophenyl)-4,5-dihydro-1,2-oxazol-3-yl]-1,3-

Chemical Name
yl]ethanone

thiazol-2-yl1}-1-piperidyl)-2-[5-methyl-3-(trifluoromethyl)- 1 H-pyrazol-1-

CH4 o
Chemical Structure F T \)\
X N N
Ve
F N
F

Molecular formula C4H2,FsN50,S
Molecular weight 540.2
Melting point 146.4 ~ 160°C

Vapor pressure

0.00141 (20°C extrapolated)

Solubility

In water 0.175 mg/L (20 ~ 25°C)

Solubility in water

0.175 mg/L (at 20 ~ 25°C)

Solubility in various solvents
(mg/L) at 20 ~ 25°C

Soluble in acetone (163), dichloromethane (353), ethyl acetate (33.9),
n-hexane (0.01), methanol (13.5), n-octanol (0.03), o-xylene (5.8)




ARWFE2% 2017 £ 8 H 31 Hf
EiEFE A S EER SR R
- EBYEONGE () 0
QuEChERS JiiERiIREE @ 9 ZEHHEEE » Fl
A LC-MS/MS 3 HBRUE FOEREME 18
B4, #37 oxathiapiprolin A% %] R Y 43
Mok - (RN - BRET ) A BB TR A e
oxathiapiprolin «Z {2 TR EE A IR E il B -

FORHEL 5 7k
— - g

oxathiapiprolin %f I 421 #& 5, » i B
96.7% * Syngenta Crop Protection, LLC #
& HEERERERA A RS -
B o ik BE U FE R ST (acetonitrile) JE AT
i J. T. Baker ~ kP& (acetic acid) GR
# > Merck ~ B (formic acid) GR #} °
Merck ~ % $% (ammonium formate) GR
#% » Fluka ~ #E/KATH#EE (magnesium sulphate
anhydrous) ACS # ° J. T. Baker ~ F5EEEH
(sodium acetate) ACS #} > Merck » PSA
(primary and secondary amine) HPLC #} »
Agilent ~ [ Z 4 E 4 (Ceramic homoge-
nizer) Bond Elut QuChERS » Agilent ~ J&f%
(ValueLab filter PTFE 13 mm 0.2 pm) °
Agilent 5 1% PSS J A beiA i Bo e « A
UK 10 mL BLFHLE 990 mLIE &GS -
ZEH AR BB © A & KRR EE - S
Bl > WAKEERLILA 4 : 1 BE - FEUH
FALE B 0 LB (polypropylene,

AT oxathiapiprolin B854 51 41

PP) #EEELE - FFIAA YIS 300 mg
PSA ~ 900 mg E/K R BRENE Ry I LE -

15 o B2 P R A OE B 5 B B (high-
throughput plant and tissue homogenizer *
1000 rppm LA F) : SPEX SamplePrep * Geno/
Grinder 2010 - #f.{0 % (centrifuge) : Beck-
man Coulter » Allegra X-30R ° W % J5 e 1
(nitrogen blowing concentrator) : Organo-
mation Associates, Inc, N-EVAP 112 -

WAEJE 1T Agilent 1200 series liquid
chromatography ; E %% Agilent 6410 triple
quadrupole mass spectrometry ; 25 5z #15
ST R4 Agilent MassHunter Quantitative
Analysis (version B.04.00) * 5z Agilent Mas-
sHunter Workstation Acquisition (version
B.02.01) -

= ~ B EYIAR IR

TEPI 2R H 2 vh i ik & o ) 49 3l B
FH - Sl R e

VY ~ it R E R PR AT

A R E AR R R R AR 0 TR
IRz UK ETTRR ST B B AR 500
N 5aE Ry Ktk i (sub-sample) » 2§ %%
oo WHRTFMERSE (KR -18°C) &
- DB AT A -
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T~ BRI Z OB

i P 5 5 BARHE O - DUR I GEvA g
WERL » B MEGE AR (standard
stock solution) 1,000 ug/mL » A -18°C f&§
F N EDERET - BEARG - EHGH ST ER
AR - DLRFBER R 100 pg/mL {F Ky
S BT AR HE T/E¥A R (standard working

solution)

LC BB atHZ AL #

FBEITHATR : & 0.1% FEEZ 10.1 mM
FRER L /KSR » HUFFEE 1 mL > DIEEET
KERZE 1,000 mL - FHIMAHEES 0.65 ¢
W Z) - BBEIE B Wt & 0.5% HigZ

.

2%

FHEEATR - BUHES 5 mL BLEFHEE 995
mLIB&9E -

L~ W i

FEEL A A B 10 g AL E - IR
B0 10 mL 1% BEEEFEHHE » TAZEE K
5¢ MZEWESG 1 FE (Agilent) » =HER
1 438# (1,000 rpm) #% - Be0r 1 5388 (15°C,
3000 x g) » B 6 mL & ABECE (TERE
300 mg Y PSA ~ 900 mg fE/KFHEELEE) & #%
ESHER 1 408 (1,000 rpm) % - FEEL 2
53eE (15°C, 3,000 x g) » HY /g TR 1 mL
A& 02 um JE X 3 J& (PTFE, Agilent
ValueLab filter) » fAERgHE ([8—) -

Add approximately 10 g of ground, homogeneous sample to a centrifuge tube

!

Combine 10 mL of 1% acetic acid in acetonitrile with 5 g of extraction powder and ceramic homogenizer

!

Shake intensely for 1 minute (1,000 rpm)

!

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

!

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 (1,000 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

& — ~ B4 H oxathiapiprolin X & D M2 E o

Fig. 1. Flowchart illustrating the analysis of oxathiapiprolin residues in grapes.
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JN ~ WA JE A R IR 35 0 A ok 325°C °
TR EORE  (desolvation flow) & 600
1. AE T L/hr -
BT % £ : Agilent ZORBAX SB HEIARE L 0 2 EH EEHE (multiple
Eclipse Plus C18 (100 mm x 4.6 mm, 1.8 reaction monitoring, MRM)
um) o PREEEFE © Agilent Eclipse XDB-C8 TS B IR A RS AR AR B
(30 mm x 2.1 mm, 3.5 um) ° JEHFEFR hitEREE (R=) -
J& :50°C © P : 0.3 mL/min ° AR : 5
WL © RSB © A MEE 0.1% HiFRZ 10 mM 1, ~ FEHE R R & BIE
PR /KR s BIRE 0.5% HHER L AT

VAR - BB TR (D) - HU oxathiapiprolin AE#E T /EVE W 7311
2. HRIBHE AR U ol 5 71 A 94 ] i G DT P ASE HE TR 2 i
TR B EIEEETL (BSIH) © B 0.005~0.01 ~0.02~0.05~0.1~02

Bt FIEFEERR (ion spray voltage) : 4,500 V. mg/L » #4T LC-MS/MS Z3H7 » DLzl it
AHHEEURE (desolvation temperature) @ HfIREE{FE - f@ B A 4R -

R RMEBITEEEREZ R

Table 2. HPLC gradient conditions used in oxathiapiprolin separation

Time (min) Flow rate (mL/min) Mobile phase AV (% ) Mobile phase B? ( % )
0.0 0.3 80 20
1.0 0.3 30 70
5.0 0.3 30 70
8.0 0.3 0 100
12.0 0.3 80 20

D Mobile phase A solution : 0.1% formic acid in 10 mM ammonium formate solution ;
2 Mobile phase B solution : 0.5% formic acid in cyanomethane.

= - oxathiapiprolin %5 X fE1& 8 2 &4
Table 3. MRM parameters employed in oxathiapiprolin analysis

Compound Precursor ion Product ion Fragment Collision energy
(m/z) (m/z) (V) V)
Y 163.2 170 57
oxathiapiprolin 540.2

119.2 170 69
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+ > S B B R HE

i e e U VR B R M I v VR T T VR R

i Afr BB I B B o AT o AR I L 5 1 AT
T+ R e VAT AL AR o YA P 15 U M 1 T
BARFRA] » Je 2 B0 B B A I AE 0 B 1 SR B A
PEEREA I SANTE/11813/2017 ® (F1Y)
#E - WK N AIEFE A RS e
oxathiapiprolin B (ug/g) °

ket oxathiapiprolin B (ng/g) = C

xV+W

C: HhEBELEmEMKE ZIRE

(ng/mL)

Vi BIRER < HEME (mL)

W RiEER (2

+— > BN EEGA SR

W9 BE kw4 fmis 10 g fmA
oxathiapiprolin A% #& V5 W& » i H IR & Ky
0.05~0.1 K 0.2 pg/g (FIHBERER -
n = 5) » KT IR < B ERTETRAR - DA
LC-MS/MS #7534 » [FIFFHETT4E Al

(blank analysis) {ERE IR HTELE - DU
VG FTHI#S: oxathiapiprolin Hff 7-14 Fr /B
g -7 it B IR ] B T AR » 43 | BRLASE HE VA R L
W8 BN E B2 o SR EIBCREN A 70-
120% » FAHEHTEHEIR 22/ MR 20% ) -

+ =~ EEMPR (limit of quantifi-
cation, LOQ) Z&Ffd

9B % HE B 10 g A
= oxathiapiprolin FE¥E S - 4K P
VLA T BRORAS o HIE E EEE TN
gR L2 LLfE  (signal-to-noise ratio, S/N
ratio) BLAJRY 10 > EMEEETAR 30 Bk
E EBIRZHE @ -

+ =~ FEERME (matrix effect)

BB BRET » 43I LA 9105 =
VIR ERR
1. # %5 ® b & #%  (standard calibration
curve, SCC) : ¥ qLIA A TR e va Al -
Fc 24 92 B B 0.005 ~  0.01 ~ 0.02 »
0.05~ 0.1~ 0.2 pg/mL

RO BREDTZHLE BT RE SRR ELE

Table 4. Recommended maximum tolerance levels for ion ratios detected using LC-MS/MS

Relative intensity (% of base peak)

Maximum acceptable LC-MS/MS Tolerance range (%)"

>50
20~50
10~20
<10

+30
+30
+30
+30

D Maximum acceptable tolerance ranges are in accordance with EU regulations defined in SANTE/

11813/2017



2. R VUL A HE T by B4R (matrix calibra-
tion curve, MCC) : %% A& & e i ik
ZE AW 7 0 AR e S A AR Ry
0.005 ~ 0.01 ~ 0.02 ~ 0.05 ~ 0.1 ~ 0.2
pug/mL °

3. BEREHEALT ¢
FHEWE = (MCC Z#HER—SCC Z#}
FR) 1 SCC ZHFH X 100%

09 ~ R TR

AWFFE LS 2 E AR 0 INA
SHE T o0 i B AR TR
B 0.5 1.0~ B2 2.0 pglg » WEEIFHR -18°C
R TS » FRFRUBS AR o BT 58 AR B HY
G370 RETERETIA Ry 83 K (2018 4 10 H 24
HE20194 1 A 15 H) » HIVEER B
A E ] oxathiapiprolin (2 2 E 3%
B .

i S S

— ~ BAHE Z md o ikt

oxathiapiprolin

1] FH 28 988 0 B A AF R BE U - A
MRM & =4z I 7%+ oxathiapiprolin
WHRHECER AR E AR - B TEE
EEJER (ionspray voltage) Fy 4,500 V - VAL
HURE (desolvation temperature) 325°C » &
IRAEBORHE (desolvation flow) 600 L/hr »
HE I EERRHERIRE 170 Vo WiEEERE
IR 57 ~69 eV o REEETF AR (collision

AT oxathiapiprolin B85 47 51 45

cell) DLZ RN - 355 it Ry 1B+ -
FASHEE BB B e E il & # e 7B
T DS R(EHEIRREE - BHRHEET A Rl
WHEESTEHT B L A>B FR » A
BfF52 oxathiapiprolin Z REEfE T By m/z 540.2 >
THETSEE m/z 163.2 0 fr m/z 119.2 » Hir
m/z 163.2 B FElsRE R E R ER - KL -
AWFFUE R 2 B0 540.2>163.2 ByiE
EEETE 0 B 540.2>119.2 FyE MRl T-%f
HAREBEFIREN R 734 ~ 92.2% L -
oxathiapiprolin FE¥E i YA TR o HERIETJE AT
B EEEE (B -

RRHE AL IATR 0.005 ~ 0.2 mg/L » BUSHg
R FIERR (R?) KR 0.995 - BEUR
A R A [ PO BRI AR R AT o Ry Rl
B HEYE RN E S EE e
B > o7 IS AR ME L A B4 (standard
calibration curve, SCC) » Jz Bt /5 VUi #22 #&
AR AR (matrix calibration curve, MCC)
(B =) » W HERHRER - {fG SCC taE=
By = 2235.360659x — 3349.435589 » [z
MCC & KX B y = 2185.927322x —
3437.193984 - FFH [ FERE = ( MCC &
BB —SCC ZAFK)/SCC ZHIER x100% ]
FFEAR  KREBEERER -2.2% » 5%
#H/R Oxathiapiprolin FEUEANHHEH - %%
TR R Z HERENE - AR R E T
FoARHE A b S A A B RS SR E AT -
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(A) (B)
+TIC MRM (* -> **) T3842_STD 10ppb.d +TIC MRM (** -> **) T3942_STD 10ppb.d |
24404 20t
3 12 H
o 11 o 11

1 oxathiapiprolin o oxathiapiprolin
g: 0.8
07 ‘ 07
0.6 06 .
05 ‘ |l 05
0.4 ] 04
0 1 o2 \ h
0(1]1 IIL'l D;] Pt (S
o 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 6 85 5 95 10105 1 15 O s T 15 3 75 3 35 4 45 5 55 8 65 7 75 5 85 9 o5 Toi0s 11 15
Acquisiton Time (min) Acquision Time (min)
©
+ MRM (540.2 -> 163.2) T3942_STD 10p... 540.2 -> 163.2, 540.2 -> 119.2 + MRM (8.632-9.256 min, 45 scans) (540...
£ x10%] 8.845 min X x102 7| Ratio = 81.4 (95.7%) £ x1044 1632
3 o 1.2 3 225
(@] 1.2+ e (¢] 2
1.75+ 8 1 . 1
1.5- é 08 75+
1254 2 1.5
1 2 0.6 4 1.254
0.75 S 044 14
0.54 o 0.75+
' 027 051
0.254 -
o- 0 0.25 540.2
0 *
S e e e S —r—T—r—T—T—T—T— T T T T T 1
4 5 6 7 8 9 10 11 4 5 6 7 8 9 10 1 100 200 300 400 500
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (m/z)
D)
+ MRM (_540.2 ->163.2) T3942_CK+STD... 540.2 -> 163.2, 540.2 -> 119.2 + MRM (8.632-9.256 min, 45 scans) (540...
2 x103] 8.831 min 2 %1027 Ratio = 83.4 (98.1%) £ x104‘ 163.2
3 o 124 3 225
8 1.29 § ’ o 2]
1.754 s 1 1.754
5 3 o8 151
1.254 < 125
1 g2 0% :
0.751 S g4 1‘
1 & 0.75+
002'2 0.2 05
"o [L“ 0 en 0.25- 540.2
4 5 6 7 8 9 10 1 4 5 6 7 8 9 10 N1 100 200 300 400 500
Acquisition Time (min) Acquisition Time (min) Mass-to-Charge (m/z)

— - oxathiapiprolin A3 EHEBUCERZERE 0.0lug/mL =z (A) &35 BB T
EBiTESR (B) RETRAEFEMBELE (C) MANZEREBEANELE X
(D) EBCRZEREREBBELE -

Fig. 2. (A) Representative total ion chromatogram (TIC) of 0.01 pg/mL oxathiapiprolin.
(B) Representative total ion chromatogram (TIC) of matrix 0.01 pg/mL oxathiapiprolin.
(C) Representative mass chromatogram determined through multiple reaction monitoring

(MRM) of 0.01 pg/mL oxathiapiprolin.

(D) Representative mass chromatogram determined through multiple reaction monitoring

(MRM) of matrix 0.01 pg/mL oxathiapiprolin.
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oxathiapiprolin - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs
® x105 y=2235.360659 * x - 3349.435589
2 R72 =0.99851272
4
3.5
3
25
2
1.5
1 L]
0.5
0 o °

Respon:
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(B)
oxathiapiprolin - 6 Levels, 6 Levels Used, 6 Points, 6 Points Used, 0 QCs
& x105 Yy =2185.927322* x - 3437.193984
2 RA2 = 0.99851172
4
3.5
3
25
2
1.5
1 L]

05
L ]
0 e ®

Respon:

-10 0 10 20 30 40 50 60 70 80

90 100 110 120 130 140 150

AT oxathiapiprolin B84/ 47 51k 47

160 170 180 190 200 210
Concentration (ng/ml)

90 100 110 120 130 140 150 160 170 180 190 200 210

Concentration (ng/ml)

B=-(A) BRERERE B) RELERERRER -

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

=~ iR0EpiGA SR

ReEj&Eifege 4 AN A oxathiapiprolin
HE SRR - R Ry 0.02 pg/g ~ 0.05
ng/g ke 0.1 pg /g > MM 2 BfH TR #
E» IMEEEE (RA) BEN R
91.0~98.6% Z[H] » FAHEEHERA TR 1.1
~3.0% * FFEECEE R EY B E R R R
Sy B I K Tk ER . SANTE/11813/
2017 ¥55(3CHF © » B G J7 kB R
I 70 ~ 120% KIAEEHFEERZ = 20%
ZHE o BB A S (BK) 0 K&
FHBEZZH 487 (CK) R oxathiapiprolin

HIFE AR Y - SRR A%
WA G Tz AIE - il
BK ~ CK B #IRAFHE 2 LC-MS/MS Lhi#R
EEE (&) -

Y ~ R

Akglh# /51 oxathiapiprolin Z F & A
 0.01 pg/g » FREFEIEAR S B RN IR A
0.01 pg/g A&AHNJ7iEA BRKG « WIS
HEEHE T 2L (signal to noise ratio,
S/N ratio) Ky 33.7 ~ 271.8 » ‘EMEBEET ¥
PP by 32.5 ~83.8 -
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I~ R REMER S

HHA R B R T RS 5E
AT & A7 — BRI - AR EE M RE AT
i@%xﬂ?lﬁﬁ?ﬂ&ﬁ%?&pﬁ””ﬁ&ﬁﬁﬁ
Do [RIBL » et CRER S AT 2 R EETR R
AR ARREAR A - 363 ‘%ﬁ1u%‘aﬁz“%iﬁffﬁffm

IR R -

B ECE VRN oxathiapiprolin AZLHE ML
BRI Ry 0.5, 1.0, 2.0 ng/g » REFRIH]
Fy 83 K » HIS A FEFEFIEEEIE (KH
FHEHEMRZ > n=3) 43A1R 0.5 pg/g 89.0 ~
90.9% (1.2%) ~ 1.0 pg/g 81.5 ~ 86.2% (3.2%)
B 2.0 ng/g 81.2 ~ 87.8% (3.9%) (BAA) * &

Y?lﬂﬁ \E

< F - oxathiapiprolin 78 I [E] W i B8 45 R

& FAO & i K Bk R H2 S A A2 4
B RBRE AT E 225 9jfe5 130UF ©
HEEFEICREE 70% L35 - BRI
B oxathiapiprolin & MM KRG (1K
* -18°C) fEfFIIARE - /£ OECD {17
TEVIHRIN R BER TR E 2 506 5RFEE 3L
fF ® - BRTEEERMRER 30 KA HT5E
FCAN o e e i IR R L ZH R AT AR OE TR
g€ o ANHFSEEE R oxathiapiprolin 7F i) 45 &&
ByrREMTFEFRESL 8 K Al
oxathiapiprolin fEH% KR FHYREFIE E
M IR R A ) i R A e Y R AR e I
Hz% -

Table 5. Results of recovery tests performed on oxathiapiprolin-fortified samples

Concentration of oxathiapiprolin ~ Recovery rate

Average recovery Relative standard Number of

in grape sample? (ug/g) range (%) rate (%) deviation (%) repetitions
0.02 91.7~99.2 94.4 3.0 5
0.05 90.2 ~92.7 91.0 1.1 5
0.1 96.1 ~101.5 98.6 24 5

D The standard addition of sample per gram.

27\ ~ oxathiapiprolin R INfE FIEE M B E R

Table 6. Results of fortified recovery tests to determine the storage stability of oxathiapiprolin

Storage interval

Concentration of oxathiapiprolin Average recovery rate Relative standard deviation

(Days) in grape sample (pg/g) (%, n=3) (%, n=3)
0.5 90.2 1.2

83 1.0 84.6 32
2.0 84.6 3.9
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AT oxathiapiprolin B85 47 51E 49
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g/mL) LC-MS/MS 2 #f Bz -

Fig. 4. Representative mass chromatograms of (A) reagent blank, (B) matrix blank, and

(C) grape matrix fortified with with 0.1pg/mL oxathiapiprolin.
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D& 1% BB & T evs i A B e %
Hh oxathiapiprolin » Jz ] F#& tH & #r & Bk
B A (LC-MS/MS) 17 E M E & Ml
%E ° oxathiapiprolin F&E VCH & & B 51
FIRFRE 0.998 » FESUER -2.2% - #
BN IAEE o R DU VU A E R Ay
HEEETERSEIE  EEMEER 0.01
ng /g s VRINEHIEIERE 96.7 ~ 102.6% »
FAHEHAE AR 22 2.2% 5 BEFIEE ke
foiR o AR LEE RS ED 83 KAV
R IRTE T » B EAH2FRE - K
ST TR ETRAR R B TR R
T 3 S R R e R Y - mTFER R R &R

oxathiapiprolin Z FE5H S ELH] -

AW e AR SEA P i B R R R TR
Wrsees 53R 40 ~ MRE R ~ R - dETE
Fi o~ BSOE KRR 2/ N/ ST A 1 Wy A B
TAE - BEEGEITL -

i SCORK

L 3FFAE ~ RES s - 2018 © 2 FHEER
SYFERAEFIREHIARER 3 B - TERBER
ZEEHEYI SRR - 21k - 87 H -

2. BEALTEFIER © 2017 - R ih iR ER B g AR
B k-2 EBRB o E(R)
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Establishment of Analytical Method for
Oxathiapiprolin Residue in Grapes by
LC-MS/MS

Kuei-Ling Tu'!, Wei-Chih Liao'", Tsyr-Horng Shyu !

Abstract

Tu, K. L., Liao, W. C., Shyu. T. H. 2019. Establishment of analytical method for oxathiapiprolin
residue in grapes by LC-MS/MS. Taiwan Pestic. Sci. 7: 39-53.

In this study, we developed an effective analytical method for the residue analysis of
oxathiapiprolin, an insecticide that belongs to the diamide family of chemical compounds.
Specifically, our proposed method employs liquid chromatography tandem mass
spectrometry (LC-MS/MS) to quantify oxathiapiprolin residues in grapes. First,
oxathiapiprolin residues are extracted from grape matrices using 1% acetic acid in
acetonitrile. Then, chromatographic separation is then performed using an Agilent ZORBAX
SB-C18 column in gradient elution mode at 50°C. For this, the mobile phase comprises 0.1%
formic acid in 10.1 mM ammonium formate solution and 0.5% formic acid in acetonitrile,
and the flow rate is maintained at a constant 0.3 mL/min. Quantification is performed by
reversed-phase HPLC with electrospray MS/MS-detection. We found that, when grapes
were fortified at levels of 0.02, 0.05, and 0.1 pg/g oxathiapiprolin, average recovery rates
ranged from 91.0 to 98.6%, and relative standard deviations ranged from 1.1 to 3.0%. The
limit of quantification (LOQ) was found to be 0.01 pg/g. Results of this study indicate that
our proposed analytical method (1) can easily detect low levels of oxathiapiprolin and (2)
has good precision and sensitivity. Our method could be applied to benefit regulatory and
monitoring applications pertaining to oxathiapiprolin in grapes. We also investigated the
frozen storage stability of oxathiapiprolin residue in grapes. After fortifying grapes with 0.5,

1.0 and 2.0 pg/g oxathiapiprolin, samples were placed in a temperature-monitored freezer
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and maintained at approximately -18°C. After 83 days, recovery rates ranged from 84.6 to
90.2%, which indicates that oxathiapiprolin residues are stable in grape matrices for at least
83 days when stored under the frozen conditions which are typically employed for actual

residue samples.

Key words: LC-MS/MS, oxathiapiprolin, grape, storage stability



