


Method

Three vegetable matrix samples of rice, avocado and spinach repre-
senting low moisture content, fatty content and high moisture con-
tent vegetable groups, respectively, were extracted using the following

modified QUEChERS protocol developed at US FDA Lab at Irvine (Fig-
ure 1).

Thirty pesticides amenable for both GC-MS and LC-MS were spiked

oration solutions were

into the three extracted vegetable matrices. Ca

diluted using extracted blank matrices and prepared for analysis using
the EVOQ LC-MS/MS and the SCION GC-MS/MS.

The MRM method development workflow was set up using CBS as

shown Iin Figure 2. The target pesticides (Table 1) were selected from

the software’'s MRM library before being exported to the CBS method
editor. The dwell time for each MRM Is automatically calculated based

on Its retention time window (timed MRM). A “bullt-in” processing
method allows for easy updates of the retention times and method pa-
rameters and automatically updates qualitative and qualitative ion ratios
based on the standards.

Instrumentation set up

10 g sample in 50-mL — Modification:

centrifuge tube *For fatty sample, use
2-5 g sample, add water

‘ ~— . then 16 ml acetone/4

Add 10 mL Acetone, mL water.
vortex for 10s, shake for 2 *For low moisture
min - sample,use 2-5 g
\ sample, +10 mL water
+10 mL Acetone
Centrifuge for 5 min «For high moisture
@ 5000 rpm sample,use 5 g sample
’ +10 mL Acetone
Pull sample extract into UCT Extraction Tube:
the 50-mL UCT extraction €—— °* 1gCi18
tube, vortex 10 s  4gMgSoO,
‘ * 4 g Fructose
* 8g NacCl
Add 1 mL Petroleum Ether,  2gPSA

vortex for 10 s, centrifuge
Smin @ 5000 rpm

|

Decant the supernatant,
filter with 0.45 um filter

\ AN

Inject 1 ul directly
to GC-MS/MS

dilute with 3x water,
centrifuge, and inject
30 ulL to LC-MS/MS

Figure 1: A modified QUEChERS sample preparation protocol de-
veloped at the US FDA lab at Irvine, USA.
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Figure 2: MRM method development workflow using Bruker Compound
Based Scanning (CBS) software: a) select target pesticides from MRM library;
b) export to CBS compound method editor; ¢) auto-calculate scan time for
timed-MRM; d) “built-in” processing method; e) easy update of RT and meth-
od parameters; f) auto update Quan/Qual ion ratios from the result of a stan-
dard.

Hexazinone

Isoprocarb

Tricyclazole
Triflumizole

Myclobutanil
Napropamide
Pendimethalin

Tebuconazole
Thiabendazole
Thiamethoxam

171> 71 (15)
215 > 41 (20)
136 > 103 (25)
179 > 125 (15)
128 > 72 (5)
252 > 160 (10)
136 > 41 (10)
250 > 125 (10)
201 > 130 (25)
247 > 139 (15)
189 > 135 (20)
206 > 179 (15)

171 > 85 (15)
215> 173 (10)
136> 121 (10)
179> 152 (10)
271> 128(10)
252> 191(10)

136> 96 (12)
250> 163 (10)
201> 174 (15)
247 > 182 (10)
189 > 162 (10)

278> 73 (10)

253> 171 (16)
297 > 159 (23)
194 > 95 (10)
289 > 70 (10)
272> 171 (19)
282 > 212 (5)
322 > 185 (25)
308 > 125 (33)
202 > 175 (23)
292 > 181 (15)
190 > 163 (20)
346 > 43 (15)

253> 71 (25)
297 > 255 (12)
194 > 77 (25)
289 > 125 (25)
272> 129 (18)
282 > 194 (15)
322> 134 (25)
308 > 70 (38)
202 > 131 (32)
292 > 211 (15)
190 > 136 (27)
346 > 73 (10)

Table 1: MRM transitions of 30 pesticides by GC-MS/MS and LC-MS/MS

systems.



Results and Discussion

Excellent sensitivity was achieved for multi-residue pesticide in various vegetable matrices using both the Bruker SCION GC-MS/MS and
EVOQ LC-MS/MS systems. Examples of 1 and b ppb spiked samples in a spinach QUEChERS matrix analyzed by LC-MS/MS and GC-MS/MS
is shown in Figure 3. Table 2 illustrates the calibration results for the pesticides in different matrices for the two systems. R? values show that
excellent linearity was achieved within each matrix.

-“
Compound name | Gc-Ms/MS | LC-MS/Ms | GC-MS/Ms | LC-MS/MS | GC-MS/MS | LC-MS/MS | GC-MS/MS | LC-MS/MS
: gﬁ (a) mazall [ 3 1_4 I (b) P— 1-100ppb [0.1-100ppb | 1-100ppb | 0.1-100ppb | 1-100ppb |0.1-100ppb| 1-100ppb | 0.1-100ppb
x _ g | j 0.998 0.999 1.000 0.994 0.999 0.993 1.000 0.998
"o . 0.997 0.999 0.999 0.995 0.999 0.994 1.000 0.999
— e — 0.995 0.987 0.999 0.999 0.999 0.997 0.999 0.997
g ‘ ] 0.998 0.997 1.000 0.999 0.999 0.988 1.000 0.991
g & g _ 0.997 0.997 0.999 0.997 0.999 0.992 1.000 0.999
r . 0.995 0.999 0.999 0.998 0.997 0.998 1.000 0.993
§ T . § l B Bl 0.997 0.992 1.000 0.998 0.996 0.999 0.998 0.995
B o | B 0.998 0.991 1.000 1.000 0.999 0.998 1.000 0.990
.- L e 0.994 0.997 1.000 0.987 0.998 0.998 1.000 0.993
: — 0.997 0.997 0.999 0.999 0.999 0.995 1.000 0.989
A » 0 0.996 0.998 0.999 0.999 0.999 0.986 1.000 0.998
" 0.996 0.996 1.000 1.000 0.999 0.999 1.000 0.997
E 0.995 0.993 1.000 1.000 0.999 0.998 1.000 0.993
o g 0.993 0.997 0.999 0.999 0.999 0.995 0.999 1.000
" = . Z 0.997 0.998 0.999 0.995 0.999 0.992 1.000 0.997
I * — 0.997 0.995 0.999 0.997 0.999 1.000 1.000 0.992
: L_F h 3 0.997 0.998 0.999 1.000 0.999 1.000 1.000 0.998
§ | B 0.995 0.996 0.999 0.999 0.999 0.996 1.000 0.999
k J_ . 1a i N 0.997 1.000 1.000 0.989 0.999 0.992 1.000 0.996
& 1 | e § 1 ramem = LT 0.993 0.989 0.999 0.992 0.999 0.997 0.987 0.992
i | , i | ‘- 0.998 0.994 1.000 0.998 0.999 0.997 1.000 0.991
- o | | % I " 0.997 0.996 0.999 0.998 0.999 0.998 1.000 0.990
N 0.999 0.995 1.000 0.995 0.999 0.994 0.999 0.998
g ™ g 0.993 0.998 0.998 0.999 0.997 0.998 0.999 0.994
M | 0.997 0.999 0.999 1.000 0.999 1.000 1.000 0.997
" 0.995 0.994 1.000 0.999 0.999 0.993 1.000 0.997
"""" 0.983 1.000 0.999 0.997 0.995 0.996 0.999 1.000
0.998 0.997 0.999 1.000 0.989 1.000 0.998 0.997
0.994 0.991 0.999 0.995 N/A 0.999 0.992 0.996
0.996 0.996 0.999 0.998 0.999 0.993 1.000 0.997
Figure 3: (a) MRM chromatograms for selected pesticides at 1 ppb in a spin- Table 2: R? values for the calibration of pesticides in different matrices us-

ach extract by LC-MS/MS. (b) MRM chromatograms for selected pesticides at  ing GC-MS/MS and LC-MS/MS.
b ppb In a spinach extract by GC-MS/MS.
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