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In silico predicted pK, (chemicalize.
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Limit of quant. (LOQ) 0.05 ug/L wanted

— Agricultural streams in Norway show mean glyphosate
concentrations of 0.15 pg/L and maximum 4 pg/L

— Our current water method, with FMOC-derivatization,
dichloromethane clean-up and LC-MS/MS analysis has
an LOQ of 0.05 pg/L




Simpler analysis method

* Separate glyphosate and AMPA on a Bio-Rad cation (H+)
guard column (3 cm) ——
(Marek & Koskinen 2014; Jensen et al. 2016)

* Detect in ESI-Positive (Glyphosate: 170>88/60, AMPA:
112>112) using 0.8% formic acid (pH 2.25) at 0.5 ml/min
as mobile phase. Column temp. 50°C.

BioRad 0-8%FA FlowQ5
1600%% st 2

168 _ 10 ng/ml 1: MRM of 3 Channels £+
*| " Glyphosate RT 1.68 min
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3613 41164
M Height
AMPA RT 6.15 min




Molecule imprinted polymer (MIP):

Selective
Interaction

v

N

AFFINIMIP® SPE Glyphosate - AMPA

Extraction of Glyphosate and AMPA

AFFINIMIP® SPE Glyphosate - AMPA - 3mL- 50/box

Reference : F$113-03
F inf :

Affinisep.com

SB NIBIO Marit Almvik NIBIO Norway 12.09.2016

8









Simpler method:

[ Precondition MIP column with water (3 ml)
||
[ Apply 50 ml water sample in slow drip-speed ]
| |
Wash column with water (3 ml)
| |

Elute glyphosate and AMPA with 6 ml 100 mM HCI ]
]

Slantfreeze eluate ]
| |

[ Freeze-dry eluate over night
||
Dissolve in 0.5 ml water and filtrate into vial with 200 ul plastic insert ]
N7
[ LC-MS/MS analysis without derivatisation
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Recovery (at 0.05-4 pg/L, 3-ml MIP):

Glyphosate AMPA

3 ml ultrapure water 78 %
50 ml ultrapure water 60 %
50 ml pond water 70 %
100 ml pond water 48 %

NA

42 %
60 %
31 %

For sample volumes > 50 ml: use 6-ml| MIP cartridges



Recovery of internal standards (IS):

50 ml volume on MIP IS Glyphosate IS AMPA

Ultrapure water 70 % 37 %
Pond water 58 % 45 %
Drainage water 52 % 47 %
HO H, O
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Glyphosate-13C,-15N AMPA-13C,15N,methylene-D2
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|IS-adjusted recovery:

50 ml sample to MIP Glyphosate
Ultrapure water 115 %
Pond water 118 %

AMPA
97 %
118 %



Analysis of real drainage water samples:

Sample no. Glyphosate AMPA
NIBIO Other lab.* | NIBIO |Other lab.*

13-04 8.2 8.2 0.37 |0.40

13-07 0.92 2.10 0.27 |0.47

13-10 1.40 0.89 0.28 |0.29

*Other lab: different analysis method, with derivatisation

A larger round robin study is necessary to verify test results
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Pond water (0.10 pg/L)

anlynx - 160714 Gjenfinning med MIP Holttjern og MO. gld *

File Edit Wiew Display Processing ‘Window Help

S|t B D - 9 & B0 & 2

x| # | Name “ial | Sample Text Type Std. Conc | Pred RT RT Height Area nadml|  %Dev| Sec A | lon Ratio | Ratio Flag |Base... SM| Flags -~

al 1 11160714 Std 01 45 |BioRad 0-8%F & Flow(-3 | Standard 0.00 1.69 o] oo MO hiha-
2 2|160714 Std 51 50 |BioRad 0-8%F 2 Flow(0-5 | Standard 5.00 169 1.70 12058 2477 4 861 -28 127 196 [l 0.739 1434 bhk
3 3160714 St 101 51 |BioRad 0-5%FA FlowD-5 | Standard 10.00 1.69 169 22834 4354 9997 -0.0 236 155 o] 0651 1847 [411]
4 4| 160714 Stel 301 52  |BioRad 0-5%FA FlowD-5 | Standard 30.00 1.69 169 73476 14618 31439 48 776 15.8 [ile] 0.796 3040 b
5 S| 160714 St 601 53 |BioRad 0-5%FA FlowD-5 | Standard 60.00 1.69 169 140726 25168 29549 -0.8 1621 17.4 [ile] 0787 22308 [411]
5] G| 160714 Std 97 | 54 |BioRad 0-8%F A Flow-3 | Standard 96.75 1.69 1.69( 231583 47255 94 619 -22 2769 171 il 0.5695 7725 dh
7 7160714 Blank Holtjern 55 |BioRad 0-8%FA FlowD-5 | Analyte 169 168 4305 926 3924 95 97 [ille] 0.504 4649 db
g 5| 160714 Holttjern 1 56 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 1.70 34281 6485 23810 371 175 {il[o 0.509 953 dh
9 9|160714 Holttjern 2 57 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 1.70 30296 5803 22990 242 240 [ile] 0.740 4732 [411]
10 | 10160714 Hofttjern 3 58 |BioRad 0-8%F A FlowD-3 | Analyte 1.69 1.69 3447 6302 23762 362 174 MO 0.569 3278 bhb
11 11]160714 Holttiern 4 59  |BioRad 0-8%F A FlowD-5 | Analyte 169 1.69 32573 5711 22561 273 209 [l 0.762 a7 bhk
12 [12[160714 Holttiern 5 60 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 169 30544 628 217318 314 1748 o] 0873 2721 [411]
13 [13]160714 Blank MG 61 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 1] 0.0 [ile]
14 [14[160714 M2 T 62 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 a0 00| YES Blhd-
15 | 15160714 M2 & 63 |BioRad 0-§%F A Flow-3 | Analyte 1.69 o 0.0 il hilhd-
16 | 16|160714 M2 9 64 |BioRad 0-8%FA FlowD-5 | Analyte 169 153 ool YES b~
AT (17160714 MG 10 65 |BioRad 0-5%FA FlowD-5 | Analyte 1.69 1] 0.0 [ile]
18 [18[160714 M2 11 GE  |BioRad 0-5%FA FlowD-5 | Analyte 1.69 165 00| YES Blhd-
19 | 19160714 Blank Strapp 67 |BioRad 0-8%FA FlowD-3 | Analyte 169 1.7 792 my 0873 99 12 MO 0273 140 bk |

Chromatogram

Compound name: GhfosatPOS 160714 Holttjerm 1 F1:MRM of 3 channels ES+
Correlation coefficient r= 0999622, r*2 = 0.999243 Glyfosat POS 170.05= 8819
Calibration curve: 1.05807 = x +-0.189589 100+ 170 7 3 F86e+004
Response type: Internal Std {Ref 2), Area * {15 Caonc. 115 Area) 5485
Curve type: Linear, Qrigin: Include, Weighting: 15, Axis trans: Mone
%
100
a0 -+-+---rmr--rr-r---rreeer T e Mmin
© E 160714 Holttjern 1 F1:MRM of 3 channels ES+
o B0 Glyfosat POS 170.05= 60.33
S 3 100+ 169 4.7442+003
ol
2 4ol 371
20
N e e = I e e e TN
0.0 100 200 0.0 40.0 a0.0 60.0 70.0 go.n 0.50 1.00 1.50 200 250 3.00 3.50 4.00
Bead % Glyfosat POS UM
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Clean-up of soil extracts with MIP?

Conclusion: No

KOH-extracts are too complex, no
retention of glyphosate on MIP
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Clean-up of wheat extracts with MIP?

To be tested

Weigh 3g. + 2x25 ml water
|

Ultrasonication 2x10 min.

€ — | |
g

Centrifuging 2x10 min.
||

Filtration
[ |

Apply on MIP
||
Freeze-dry eluate over night

||

Dissolve in 0.5 ml water and filtrate into vial with 200 ul plastic insert

A
LC-MS/MS analysis without derivatisation

Marit Almvik NIBIO Norway 12.09.2016 18




Conclusion

MIP provide a simple and selective method for the
cleanup and preconcentration of water/water extracts

50 ml sample - 0.5 ml extract

No need for dichloromethane cleanup

Recoveries >60 % (adjusts to 97-118 % with IS)
Repeatability < 6 %

LOQ for glyphosate: 0.05 pg/L (using 50 ml water)

LOQ for AMPA: 0.3 pg/L (will be improved with
optimization of analysis method)

Method can be combined with a micro-derivatisation

qC NIBIO
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