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Pesticides




How Many Pesticides Are There?

Ml adaw p’o C;,,c: j :F'
@r@ﬂdiimﬂnﬁe "

The Pesticide Manual, 16t Edition, 2012
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Pesticide Multiresidue Analysis
WHY?

Need for analysis of a large number of analytes JJ

e

Unknown “history” of the analyzed sample (field
treatment, post-harvest application, contamination)

Economic aspects (costs, time, and labor)




Pesticide Multiresidue Analysis

Classical approach:
Multiple methods and techniques to cover
different analytes/classes of interest

e.g.. GC-FPD, NPD, ECD, ELCD
LC-UV or LC-FLD

Modern approach:

Multi-analyte methods with simultaneous
quantification and identification using

GC-MS and LC-MS, especially with MS/MS
capabilities for increased selectivity
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Pesticide Multiresidue Analysis

Sample Homogenization

)

| Extraction ‘
'i

| Clean-up ‘

'l

| Identification/Quantitation ‘
)

Confirmation ‘

QUEChERS = Quick, Easy, Cheap, Effective, Rugged, and Safe —

-
\
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Pesticides with Special Consideration in QUEChERS

Pesticide type
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Base-sensitive

Pesticide type Examples of compounds Problem Solution
Captan, chlorothalonil, Degradation in the Use buffering during the extraction/partition step and
dichlofluanid, dicofol, folpet, presence of basic acidify the final extract (at about 0.1% acetic or formic acid)
tolyifluanid (prepare stock solutions in

Lipophilic

Planar

Aldrin, chlordan

DDE, DDT, dicof

hexachlorobenz

pentachloroani

pentachlorothiog

permethrin, pro
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g _respectively. Unforfunately,
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Brance, monitoring of these
compauads can.mastheeana only as an indication of the

t for compliance purposes.

\

ontent, decrease the
aducing sample size to

ated from the acetonitrile
ene, aye BXTract), thus ease the partition of lipophilic pesticides
.Use a suitable OC standard
losses of lipophilic

Jher fat content. Use
accurate quantitation or
averies, which are typically
or a given sample type.

eanup. especially for

coumaphos, cyp P I her amounts of chlorophyll
hexachlorobenz a n a r ly pigmented matrices, use

pentachloroanili (e.g. 7.5 mg per mL extract),

pentachlorothioz

thiabendazole

RIS in the extract but gives
acceptable recoveries for planar pesticides. Use a suitable
QC standard (e.g. d,;-anthracene or d,-phenanthrene) to
monitor losses of planar compounds if GCB is used. KN

Ldlvaliiais diiu pPurgimvn neLauu s,
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Use of Internal Standards

Pre- or post-extraction addition to improve precision and trueness

p,p-DDT p,p-Methoxychlor

ISTD
Mean Accuracy (%) RSD (%) | Mean Accuracy (%) | RSD (%)

None 95.5 94.3 @
Triphenyl phosphate 100 98.0
'3C,,- p,p*-DDT 100 ®, 78.3

Cl
Cl Cl Cl Cl Cl
Cl . . Cl ~o . ! o~

K. Mastovska, Agilent Application Note 5991-1054EN
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Matrix Effects in GC

Overestimation or

False negative results False positive or e
due to co-elution overestimated results underestimation of
(masking of analytes) due to co-elution the results due to

signal enhancement
or diminishment

INACCURATE QUANTITATION



Matrix-Induced Response Enhancement

Reduced degradation and/or adsorption of susceptible
analytes in the presence of matrix components that tend to
block active sites in the inlet and column

maitrix

solvent

(overestimation of the results)

Erney et al., J. Chromatogr. A638 (1993) 57-63 \:



Matrix-Induced Response Enhancement

Practical Solutions




GC Injection Techniques

‘ Multi-Mode Inlet (MMI) options:

—— (Cold split/splitless

Hot split/splitless

—— Pulsed split/splitless
L PTV solvent vent G




Calibration Approaches

N

. Solvent-based standards ‘

)\

. Matrix-matched standards ‘

. Isotopically labeled internal standards ‘

[

. Standard addition ‘

V4




Analyte Protectants (AP)

Compounds that strongly interact with the active sites in the GC
system, thus protecting susceptible analytes against adsorption

and/or degradation

M. Anastassiades, K. Mastovska, S.J. Lehotay, J. Chromatogr. A1015 (2003) 163-184

Concept idea = take advantage of the response
enhancement effect rather than eliminate it

/

matrix extract + AP Same response
solvent standard + AP enhancement



Analyte Protectants (AP)

h matrix + analyte protectants

solvent + analyte protectants

matrix

solvent




Analyte Protectants (AP)

Combination of analyte protectants for GC pesticide analysis
- inexpensive, nontoxic, and safe to use routinely in GC-MS

Ho/Y\o/\ Signal enhancement:;
- ethylglycerol moderate
I
BN Strong

bJ gulonolactone
-
L sorbitol

€ retention time => ¥

K. Mastovska, S.J. Lehotay, M. Anastass.ad\e.\,
Anal. Chem. 77 (2005) 8129.



Analyte Protectants (AP)

. response
~ diminishment
=

phosalone o-phenylphenol

1.4x 6.5x

higher higher
response response
S

K. Mastovska, S.J. Lehotay, M. Anastassiates.
Anal. Chem. 77 (2005) 8129. S



Column Backflushing

Backflushing can eliminate less volatile matrix components from the GC
column by reversing the column flow at a pressure junction point:

|

Flow Flow
— H —>

Inlet—>| | | | | . |—>MS

Flow Flow

Inlet €— —> MS




Column Backflushing Configurations

» Post—-Run Backflushing
- begins after the last analyte has been detected
- the entire column is backflushed

- typically uses a short restriction capillary installed at the
column outlet

» Concurrent Backflushing
- begins after the last analyte has eluted from the first
“column”
o retention gap = a short uncoated capillary
o mid-column set-up (e.g. two 15-m columns)
o short column = a short coated capillary

Column 1: HP5-MS Ul, 5 m x 0.25 mm x 0.25 pm

Column 2: HP 5-MS Ul, 15 m x 0.25 mm x 0.25 pm

K. Mastovska and P.L. Wylie,
J. Chromatogr. A1265 (2012) 155-164



Column Backflushing - Benefits

« Elimination of long “baked out” at a high temperature to
remove less volatile, late eluting matrix components

« Reduced analysis time

* Increased column life time

« Prevention of the MS source contamination

« Less frequent MS source maintenance

It took an additional 33 min
and heating the column to 320 °C
to remove these high boilers

A

N

( Increased LJLLAHLJUuLﬂmﬁMML“mJN

sample ;

t ] Run stopped at 42 min and
1 backflushed at 280 °C for 7/ mins

_M-J-LL_‘LA__L_M Blank run after backflushing

T

showing the column was clean

5 10 1 20 25 30 3 40 45 50 55 60 65 70 min

C.-K. Meng, Agilent Application Brief 5989-6018EN



Column Backflushing - Benefits

Without backtlush With backflush
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2000000 . J . : . . : : . 2000000  phons . : Sl
Time 400 €00 800 1000 1200 14,00 16.00 1800 20.00 Time” 400 600 800 1000 1200 1400 1600 1800 20.00
Abundance Abundance
3 7e+07
Te+07
6.5¢+07 | 6.5¢+07 Pepper
6e+07 1 Pepper 66+07
5 5e+07 3 5.5e+07
Set+0T 1 Set+07
4.5e+07 B 45e+07
4e+07 3 4e+07
3.5e+07 35¢+07
3e+07 A 36+07
2.5e+07 2.5¢+07
2e+07 3 26+07
1-159+g; ] 1.5¢+07
ct07 1 let07
50000000 . | fL. - : . ) , , , 5000000 Figl ] Lu.m L i,
Time 400 600 800 1000 1200 1400 1600 1800 20.00 Time  4pp 600 800 1000 12.00 14.00 1600 18.00 20.00

M. Mezcua, M.A. Martinez-Uroz, P.L. Wylie, A.R. Fernandez-Alba,
J. AOCAC Int. 92 (2009) 1790-1806.

‘\‘



Column Backflushing - Benefits

Overlays of GC-MS/MS chromatograms for selected analytes (at 50 ng/g)
obtained within a 2.5-day sequence of 125 dietary supplement sample injections :

Ginseng
Root
Powder

Saw
Palmetto
Berry
Powder

Scutellaria
Powdered
Extract

x10 3

x10 3

Dichlorvos Malathion Ethion
m/z 185>93 m/z 173>99 m/z 231>129
054 o;

4 405 41 415 42
Counts vs. Acquisition Time (min)

99 10 101 102 103 104
Counts vs. Acquisition Time (min)

132 133 134 135 136
Counts vs. Acquisition Time (min)

x10 3 x10 3
] 25 35-
I 3-
I 27
‘:/“\ 25-
I 15- 2-
"
|\ 1] A
R
I\ N
\‘,‘ &H 0.5 05-
.Z’ 0-! 0-|

4 405 41 415 42
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99 10 101 102 10.3 104
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132 133 134 135 136
Counts vs. Acquisition Time (min)

I
N
\*\é\“

x10 3

i

4 405 41 415 42
Counts vs. Acquisition Time (min)

99 10 10.1 102 103 104
Counts vs. Acquisition Time (min)

132 133 134 135 136
Counts vs. Acquisition Time (mmin)

X
=
~

x10 2

x10 2

Phosalone
m/z 367>182

o =~ N W A OO N
T Y N R R

A

In
I
In

I

153 154 155 156 157
Counts vs. Acquisition Time (min)

O 4N WA OO N ®
TR M A T R MR

153 154 155 156 157
Counts vs. Acquisition Time (min)

[ I I . - N
TR N T S )

153 154 155 156 157
Counts vs. Acquisition Time (min)

x10 2

x10 2
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NI AWA

Deltamethrin
m/z 253>174

I\

18.1 182 183 184 185 186
Counts vs. Acquisition Time (min)

181 18.2 18.3 184 185 186
Counts vs. Acquisition Time (min)

181 182 183 184 185 186
Counts vs. Acquisition Time (min)

K. Mastovska and P.L. Wylie,

J. Chromatogr. A 1265 (2012) 155-164



Reference Guide
Chapters

n MS/MS detection considerations.................oooooo . 36




Why Triple Quadrupole GC-MS/MS?

‘SElectiVity 5| 314>258 514>286 0.5 ng/mL chlorpyrifos
; ' in ginseng root extract
(5 ng/g in the sample)

e - : using Agilent 70008
‘Sensmwty ] : GC-000

Ruggednessl

‘MS/MS is TARGETED ANALYSIS |

- Analyte-specific conditions required

- We don’t see what we don’t look for!



Selectivity in GC-EI-MS/MS

x10 3
4.5+

4
3.51

Procymidone 2

in spinach N
(at 5 ng/qg) 5]

0.5+

(A) Low selectivity

m/z 96 > 67

l

'm/z96 > 53

l

10.8 109 11 11.1 112 11.3
Counts vs. Acquisition Time (min)

x10 1

3.5

2.5

1.5

0.5

(B) High selectivity

m/z 283 > 96

m/z 285 > 96

10.8 10.9 11 11.1 112 11.3
Counts vs. Acquisition Time (min)



Selectivity in GC-EI-MS/MS

Procymidone EI-MS spectrum (NIST)

100+
96
/7 Cl
50 N
67 / \\ N
i 124 212 295
L M 73 sy 109 13 145 161170 195 195 212 206 200 || ao| || |
20 60 80 100 120 140 160 180 200 220 240 260 300

(mainlib) 3-Azab|cyclo[3.1 .Olhexane-2,4-dione, 3-(3,5-dichlorophenyl)-1,5-dimethyl-




Selectivity in GC-EI-MS/MS

o1 Malathion o3 178
2 /O O)
50 §O
158 S\
99 /\\P/S
47 55 63 79 143 C|’ S
15 59
73 87 111 211 256
N T O e T 330
10 20 2N 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
x103 x103 %102
2 > 5 >
173>117 1735117 158>47
1.64 2 4.5
1.14 o
4 I 3.5
1.2 0.9+ 3
1 0.8 254
0.7 2]
%] 0.6 154
0.6 0.5 14
0.4 0.4 0.5
0.3 o
x103 x103 %103
a5 173>99 s 173>99 o 173>99

9'9 10 10.1
Counts vs. Acquisition Time (min)

9'8

99 10 10.1 10.2
Counts vs. Acquisition Time (min)

9'9 10 10.1 10.2 10.3
Counts vs. Acquisition Time (min)

K. Mastovska and P.L. Wylie,

J. Chromatogr. A1265 (2012) 155-164
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MS/MS Optimization

(1) Full scan

— Selection of precursor ions

(2) Product ion scans at various CEs
- Selection of MS/MS transitions

(3) Optimization of CEs for each MRM
(4) Evaluation of MRMs in various matrices

— Selection of 2-3 MRMs for routine analysis

Note: Steps (1)-(3) can be eliminated by using Pesticides
and Environmental Pollutants MRM Database (G9250AA)




MS/MS Optimization

(1) Full scan

— Selection of precursor ions

0 G

97

CeH11Cl403PS
50- 125

115
166

130 143 ‘

121
I" |||||||||| ||I o

245

65 g3
R ||| 259|. ||| L i

0— ||| 73 II||| I||||:. A

11 il
T T TA

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
(tipest3.hp) Chlorethoxyfos




MS/MS Optimization

(2) Product ion scans at various CEs

- Selection of MS/MS transitions

+EI Product lon:1 (6.289-6.306 min, 4 Scans) CID@*) std_H_CES5.D

x10 4

3

2.8+

2.6+

2.4+

2.2+

24

1.8+

1.6

1.4

1.2+

14

0.8+

0.6+

0.4

0.2+

0-

40 50 60 70 80 90

v

153.1

7

2449

272.9

300.9

H

[l a
D 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 3@ ‘
N

Counts vs. Mass-to-Charge (m/z)




MS/MS Optimization

(3) Optimization of CEs for each MRM

x104 |+El MEM CID&20.0 (301.0-= 57.0) CE20.D

L

7.0)
45 f\
4
354
6.4

25

24

1.5

|

14

0.5

0

615 62 625 635 64
Counts vs. Acquisition Time (min)




MS/MS Optimization

(1) Full scan

— Selection of precursor ions

(2) Product ion scans at various CEs
- Selection of MS/MS transitions

(3) Optimization of CEs for each MRM
(4) Evaluation of MRMs in various matrices

— Selection of 2-3 MRMs for routine analysis

Note: Steps (1)-(3) can be eliminated by using Pesticides
and Environmental Pollutants MRM Database (G9250AA)




MS/MS Optimization

Etridiazole: Pesticides and Environmental Pollutants MRM Database (G9250AA)

ﬂ_—"l\ ' = = OpIE - G?BUM_Database_Kﬁ - Microsoft Excel |"‘:' ‘ ﬁ

-Fﬁ- :E e In% Pagiﬁyn:‘ Fﬂm gﬂc?:ectmn:ﬁ:v ﬁv%‘cm, = > e [y = - =
e B Lw # 2k ey 22 B8 B B= B 4 W
A e R;f.'ffh - B 5ot ([ s | 0, pimes vt 0 M| G U St
Get External Data Connections Sort & Filter Data Tools Qutline

D736 - Jx | Etridiazole (Terrazole, Echlomezal) v

S T U V W X Y z AA AB AC AD y

Dwell Response Relative E
Method Precursor |MS1 Product |MS2 Time RT Scaled within Intensity of
1 Common Name -|RT L|ISTD -~ |lon -~ |Resolution .[lon ~|Resolution . |(ms) +|CE (V) [-|Window . the Databa:,| Transitions-
EEtridiazole (Terrazole, Echlomezol) 5.85 false 2111  LowRes 183.0 LowRes 10 10 0.1 2890 100%
737 Etridiazole (Terrazole, Echlomezol) 5.85 false 183.0 LowRes 140.0 LowRes 10 15 0.1 2350 81%
738 Etridiazole (Terrazole, Echlomezol) 5.85 false 213.1 LowRes 185.0 LowRes 10 10 0.1 1980 69%
739 Etridiazole (Terrazole, Echlomezol) 5.85 false 2111  LowRes 140.0 LowRes 10 25 0.1 1720 60%
740 Etridiazole (Terrazole, Echlomezol) 5.85 false 185.0 LowRes 142.0 LowRes 10 15 0.1 1600 55%
741 Etridiazole (Terrazole, Echlomezol) 5.85 false 213.1 LowRes 142.0 LowRes 10 25 0.1 1180 41%
742 Etridiazole (Terrazole, Echlomezol) 5.85 false 183.0 LowRes 108.0 LowRes 10 40 0.1 740 26%
743 Etridiazole (Terrazole, Echlomezol) 5.85 false 183.0 LowRes 79.0 LowRes 10 30 0.1 460 16%
744 Etridiazole (Terrazole, Echlomezol) 5.85 false 185.0 LowRes 110.0 LowRes 10 40 0.1 460 16%
745 Nitrapyrin 5.85 false 194.0 LowRes 133.0 LowRes 10 15 0.1 1480 100%
746 Nitrapyrin 5.85 false 196.0 LowRes 135.0 LowRes 10 15 0.1 800 54%
747 Nitrapyrin 5.85 false 194.0 LowRes 158.0 LowRes 10 20 0.1 730 49%
748 Nitrapyrin 5.85 false 132.9 LowRes 73.0 LowRes 10 15 0.1 310 21%
749 Nitrapyrin 5.85 false 198.0 LowRes 135.0 LowRes 10 15 0.1 260 18%
750 Nitrapyrin 5.85 false 132.9 LowRes 82.9 LowRes 10 15 0.1 140 9%
751 Phthalimide 5.86  false 147.0  LowRes 103.1  LowRes 10 5 0.1 4040 100%
752 Phthalimide 5.86 false 104.0 LowRes 76.1  LowRes 10 10 0.1 2740 68%
753 Phthalimide 5.86 false 147.0 LowRes 76.1  LowRes 10 25 0.1 2010 50%

W4 | MRM Table | DATABASE My Target Compound List _ CF, 40-min Method .~ CP, 40-min Method .~ CF, 20-min Mathod .~ what is VLOOKUP__~ Files on DVD 1] 4 T T T S -

Ready | [E@m s ) U ©)




MS/MS Optimization

Etridiazole: Evaluation of selected MRMs in representative/target matrices

+MRM (211.0 -> 108.0) TA 10 ppb_group 1.D + MRM (246.0 -> 211.0) TA 10 ppb_group 1.D
£ x102 | Ratio= 5.033 min. £ x10 24 £ x10 1] Ratio= 5.032 min.
= 7 3 = 1
S 26 o 5 S &
2.4 4.5 5.5
2.2 4 5
2 351 4.54
1.8 : ol
1.6 3 35
1.4 251 '37
1.2
1 2 2.5
0.8+ 1.5 24
0.64 14 1.5+
0.4 05 14
0.2 7 0.5
0 A 0 un 04 JL
0.2 T T T T T T T -0.5- T T ! T T T T 051 T T T T T T T
46 48 5 52 54 56 58 46 48 5 52 54 56 58 46 48 5 52 54 56 58
Acquisition Time (min) Acquisition Time (min) Acquisition Time (min)

+ MRM (183.0 -> 140.0) TA 10 ppb_group 1.D

+ MRM (183.0 -> 108.0) TA 10 ppb_group 1.D 2 4102 | Rai 1§Q§§%"n
X _| Ratio =1.83{& t

£ x10 2 | Ratio = 1.2.@33 %in.

10 ng/g in tangerines

Coun

=5 5.400 mir|.

46 48 5 52 54 56 58
Acquisition Time (min)

5 52 54 56 58

Acquisition Time (min) u \ ~



MS/MS Optimization

Etridiazole: Evaluation of selected MRMs in representative/target matrices

+MRM (211.0 -> 108.0) BR 10 ppb_group 1.D

g x10 2 | Ratio = 8 BHRRMIN%) "’g’ x10 ;‘
S 45 8 0.9
44 0.8
3.5 0.7
3 0.6
2.5 0.5
2- 0.4
1.59 0.3
14 0.2
0.5+ 0.14
0 _J_L 0- nm
-0.1-

46 48 5 52 54 56 58
Acquisition Time (min)

46 48 5 52 54 56 58
Acquisition Time (min)
+MRM (183.0 -> 108.0) BR 10 ppb_group 1.D

£ x10 24 Ratio = 482703B01%)

10 ng/g in broccoli : 2ol

52 54 56 58
Acquisition Time (min)

+ MRM (246.0 -> 211.0) BR 10 ppb_group 1.D
£ x10 2 | Ratio = 1P&EAM® %)

0.2+

0.14

0

T T T T T T T

46 48 5 52 54 56 538
Acquisition Time (min)

+ MRM (183.0 -> 140.0) BR 10 ppb_group 1.D

% x10 2] Ratio = 125@3@085 %)

S 74
6.5
6,
55
5,
45/
4
35
3,
251
2,
15
1,
051
O,
051

46 48 5 52 54 56 58
Acquisition Time (min)



PTV Solvent Vent Optimization

‘ Multi-Mode Inlet (MMI) options: ‘

Cold split/splitless

Hot split/splitless

—— Pulsed split/splitless
L PTV solvent vent &




PTV Solvent Vent Optimization

» PTV = Programmable Temperature Vaporizer
» PTV solvent vent - 2 steps:

(1) Solvent elimination
= low temperature, split vent open

(2) Analyte transfer to the column
= increased temperature, split vent closed

» Benefits of PTV solvent vent injection:

- Low injection temperature — less discrimination,
better results for thermally-labile analytes, reduced
matrix effects

- Large volume injection (LVI) possibility




PTV Solvent Vent Optimization

» Solvent elimination — LVI, better peak shapes of early
eluting peaks in acetonitrile (QUEChERS extracts):

x10 H x105
HCH isomers o
3 3.2
2.5 3
2 2.84
1.5 2.6+
1 244
05 2.2+
2,
0]
1.8
x10 1.64
3 1.4
1.2
2.5
2 N
0.8
15 061
1 0.4
0.5 0.24
/\M 0 04
38 4 42 44 46 48 39 4 41 42 43 44 45 46 47 76 78 8 82 84 86 88 76 78 8 82 84 86 88
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)

» Optimization of inlet conditions depends on the
injection solvent, volume, inlet and liner design, target
analytes (most and least volatile compounds) etc.

K. Mastovska and P.L. Wylie,
J. Chromatogr. A 1265 (2012) 155-164 \



PTV Solvent Vent Optimization

- Solvent vent period:
- vent temperature

- vent time
- vent flow
- vent pressure
- Analyte transfer period:
- inlet temperature program
- splitless time
- Post-transfer period:
- purge flow
- gas saver flow and time

Dimpled liner
2 mm i.d.

NS



Backflushing Optimization

Post-Run Backflushing
begins after the last analyte has been detected
backflushing start easily determined

effectiveness should be verified by subsequent solvent blank
analysis in full-scan MS mode

Concurrent Backflushing
begins after the last analyte has eluted from the first column
backflushing start determined experimentally

effectiveness should be verified by subsequent solvent blank
analysis in full-scan MS mode

K. Mastovska and P.L. Wylie,
J. Chromatogr. A1265 (2012) 155-164




Backflushing Optimization

(A) Elution of the analytes from the first column

Column 1 Column 2
5m 15m

Time: ?
0 - 15.2 min 1.1 mL/min 1.2 mL/min

(B) Backflushing of the first column to remove less volatile matrix components

Column 1 Column 2
5m 15m

e () o ((('I")))
Time: «— |
15.2 — 18.0 min 2.283 mL/min 1.2 mL/min

Post-run (0.5 min) 10.683 mL/min 4.0 mL/min
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Agilent Analyzer

for the 5+15m column configuration

Coming soon!

Including MRM pesticide database with
retention times for the Reference Guide
core method conditions!
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Calibration Curve Examples

p,p-DDT at 10 ng/g in plum

+MRM (2343 -> 165.1) PU_std_B 1xL0Q_2.0 Smooth

3 callbratlon curves and 16 QCs (at 20 and 60 ng/g) £xwo® B3NS
3 2 LT
for p,p-DDT in plum matrix obtained during S ]
a sequence mimicking a typical PDP sample batch .
F
OOT, p.p- - b Levels, b Levels Used, b Points, 5 Points Used, 26 QCs 44
2 74 v =0.066256"x + 0028700 34
g R"2 =0.99983054 5 3]
% £ Type:Linear, Origin:Inclede, Weight:None 1
_ 0 =
Da 5_ T T T T T T
.= 131 132 133 134 135 136
= 4 A Acquisition Time (min)
3 " + MRM (234.9 -> 199.1) PU_std_B_1xLOG_2.D Smoocth
5 v,xffffft a:ﬂD3_Hdm 34ﬁnnuﬂ§%}£;{
[ ]
1 & 254
0- 4
1 1 1 1 1 1 1 1 1 1 1 15_
0 Mm 20 30 40 5B 60 TO B0 B0 100
Concentration (ng/ml) 14
0.5
0 =

131 132 133 134 135 __Adi6
Acquisition Tuge | ming

K. Mastovska, Agilent Application Note 5991-1054EN



Ametryn - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 26 QCs

Calibration Curve Examples

Metolachlor - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 26 QCs

(7)) —_ *
$ 241y=0.022915"x +0.023355
e 5, |R2=099953123 ed
% '27 Type:Linear, Origin:Include, Weight:None
c 18-
2 1.6
2 ’ + 71 - sf xl -
E 1 4 i A m et ry n A E!‘leF:I\;Jtzz.J S%IIQ)BEL;‘G;LBJ LOG
[0 = EREE Ametryn
o 1.24 / §

11 ; LCL

0.8+ 1
0.64 154
. ; N
0.4+
0.2- o N
0 s -
g7 8z 83 & 91
-0.24 Acauisition Time (mir)

T T T T T T T T 8\0 9\0 1(\)0
Concentration (ng/ml)

0 10 20 30 40 50 60 70

Pronamide - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 26 QCs

I 24 y=0.036259 * x +0.013358
3 y=0. .
® 48] R"2=0.99952956 o
S 16 Type:Linear, Origin:Include, Weight:None
7 .6+
Q
T 14 :
o Pronamide _
= 1.2 +RM (1729 109.1) PU_std_B: 1+L0Q_20 Smocth
K 2410 T84t min
& 14 ug 3. Pronamide
25
. s : LCL
0.6 1
0.4+ [/ 1
02" e ”
0 [N A )
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ﬂ‘ﬁqmsmon Time [r‘nm]
0 5 10 15 20 25 30 35 40 45 50

Concentration (ng/ml)

3 71y =0.131246 * x +0.040843
o R”2 =0.99953918
% 6 Type:Linear, Origin:Include, Weight:None
-
o
.‘; M eto I a.c h I 0 r +MAM (2381->1622) “J,s::E{/.L:)&;BSrm‘
3 4 )
ox Y oos
3 / o |
2] / Er
(A 03-
| / : W\
0+ Y 95 95 8 8

Acquisition Time [min)
40 45 50
Concentration (ng/ml)

Terbufos - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 26 QCs

(] = *
3 21 y=0.036945 * x -0.005115
® RA2 = 0.99951460 yvd
S 1.8+ Type:Linear, Origin:Include, Weight:None
é 1.6
¢ 4 Terbufos
E 1.2+ «+MRM (2310 -5 1290) FU_std B xl00 20 Smodh
) 1,08 751 min
o 14 i
0.8+
0.6+
0.4+
0.2+ /
0+ 7m0 75 7@ 17
h ) -'«‘r.usmm'ine:"ir]

35

40 45 50
Concentration (ng/ml)

LCL = Lowest Calibration Level

K. Mastovska, Agilent Application Note 5991-1054EN



Calibration Integrity

Accuracy (%) for > 70 analytes at 2xLOQ in calibration standards
and QC samples injected throughout a sequence of plum samples
mimicking a typical PDP sample batch

®

o)}
o

1N
o

Accuracy (%)

N
o

o

0 10 20 30 40 50 60
Injection #

K. Mastovska, Agilent Application Note 5991-1054EN



Repeatability Results

Overlay of 10 repeated injections (2 pL) of tangerine samples at 10 ng/g
obtained throughout a typical sequence in a PDP laboratory

%103 |+EI EIC MRM CID@™ (1708, 171.0 -> 136.0) TA_SAMP_10_.. x10% |+l EIC MRM CID@™ (181.0, 1812 -> 145.0) TA_SAMP_10_ %103 |+E| MRM CID@25.0 (172.9 -> 109.1) TA_SAMP_10_0010 %103 |+E| EIC MRM (246.0, 245 8-> 176.0) TA_SAMP_10_001D
. . . 74 . y
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754 ) - &4
74 24 55
651
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51 14 44
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3.5 1 ]
34 25
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Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acguisition Time (min)
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34 1.4 f i 4254
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29 0.8 2254 254
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1e) 07 24 2
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03]
06 0754 0754
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02 0.14 0.25 0.25]
2] o : 2 —n ol 04 e
116 1165 117 1175 118 1185 13875 139 13925 1395 13575 14 14025 1444 1446 1448 145 1452 1454 1456 1458 146 173 1735 174 1745 175 1755
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)




Repeatability Results

Overlay of chromatograms for 5 repeated injections (2 pyL) of apple sauce
at 1 ng/g to estimate LOQ based on % RSD (without ISTD normalization)
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39 354 064
254 3 05
2] 25 04]
24
15 03
15
1 ol 02
054 054 0.14
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Recommendations

Rugged and well-optimized GC-MS/MS method ‘

. Internal and QC standards ‘

. Column backflushing ‘

/

. Analyte protectants ‘

V4




Contact an Agilent Sales Representative
or Product Specialist to obtain your
copy of the Reference Guide.

GC/MS/MS PESTICIDE
P BESIDUE ANALYSIS
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