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Inpyrfluxam Background
Mix A Mix B DFPA



Mix A Extraction
Weigh 5g 

sample into 
50 mL tube

Fortify 
recovery 
samples

Extract with 
1/1 

ACN/H2O

Evaporate ACN 
and bring up to 

10 mL H2O

Hexane/Ethyl 
Acetate 
Partition

Filter 12 
mL, aliquot 

10 mL 
filtered

Rotovap
Organic 
Phase

Recon with 
4 mL IS, LC 

Vial

Evaporate remaining organic 
solvent in Aqueous Phase, 

bring up to 10 mL H2O



Mix B Extraction
Transfer 5 

mL aqueous 
phase to SPE

Strata X 
SPE, 1/9 

MeOH/H2O 
Wash

Elute 3/1 
ACN/H2O, 

evaporate ACN

Fortify 
recoveries, add 1 
mL HCL, 95 C 1 

hour
Cool, add 
NaOH and 

Sodium 
Acetate

Transfer to 
reacti-vial, 
volume to 5 

mL
Strata X, 

H2O wash, 
1/9 MeoH 

wash

Elute 15 mL 
ACN, Evap 

to dry

Reconstitute with 4 
mL Mix B IS, LC Vials



DFPA Extraction
Transfer 

remaining 
Aqueous to 
reacti-vial

Fortify 
recoveries, 
add 2.5 mL 

HCL

Heat at 95 C for 
4 hours

Rotovap Organic 
Phase, add 10 

mL H2O

HLB SPE, 4x 
Water Rinse, 
Elute 30mL 

ACE

Cool, Ethyl 
Acetate/Salt 

Water 
Partition

Evaporate 
ACE to 
dryness

Reconstitute with 4 
mL DFPA IS, LC Vials



Green Bean Passed Mix A 
Method Validation

S-2399 (Inpyrfluxam)



Green Bean Passed Mix B 
Method Validation

COOH-A



Green Bean Passed DFPA 
Method Validation

DFPA



2026 NATIONAL EDUCATION CONFERENCE

Problems with Roasted Bean/Freeze Dried
COOH compounds inconsistent in both matrices

Roasted Bean Freeze Dried
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Problems with Roasted Bean/Freeze Dried
DFPA Recoveries inconsistent or below minimum threshold

Roasted Bean Freeze Dried



Mix B NH2 SPE Testing
> Mix B Extraction performed as normal until 2nd round of SPE, 
Strata X replaced with NH2 500 mg 6 mL cartridge, rinse with 
H2O and elute with MeOH

Roasted Bean 
COOH-A

Freeze Dried
COOH-A

> The analysis revealed that NH2 would significantly worsen the 
recovery of Mix B analytes 



Problematic compound 
in Coffee?

Caffeine
Precursor Ion: 194.9 m/z
Product Ion: 137.8 m/z



Caffeine Test Mix B 
● Caffeine was found to elute with a large peak, which trailed off and 

eluted with COOH-A and COOH-B
● This same phenomenon occurred in DFPA samples as well
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Chromatography Testing Mix B Roasted
Time A% B%

0 55 45

0.1 55 45

8 20 80

10 20 80

10.1 5 95

15.5 5 95

15.6 55 45

18.6 55 45

Time A% B%

0 55 45

0.1 55 45

5 20 80

10 20 80

10.1 5 95

15.5 5 95

15.6 55 45

18.6 55 45
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Chromatography Testing Mix B Roasted
Time A% B%

0 55 45

0.1 55 45

5 20 80

10 20 80

10.1 5 95

15.5 5 95

15.6 55 45

18.6 55 45

Time A% B%

0 65 35

2 65 35

5 20 80

10 20 80

10.1 5 95

15.5 5 95

15.6 65 35

18.6 65 35

0.55 Min. difference

1.4 Min. difference

COOH-A COOH-B CH2OH-BCH2OH-A

COOH-A COOH-B CH2OH-A CH2OH-B
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Time A% B%

0 80 20

3 80 20

4 5 95

15 5 95

15.1 80 20

80 80 20

Time A% B%

0 90 10

1 90 10

3 80 20

4 80 20

4.1 65 35

6 65 35

6.1 5 95

15.5 5 95

15.1 90 10

21 90 10

Chromatography Testing DFPA Roasted
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Modifications to Extraction Method
● Samples were centrifuged at 5000 RPM for a minimum of 2 minutes to 

separate layers during hexane ethyl acetate partition instead of 
allowing the samples to separate themselves

● Samples were centrifuged at 5000 RPM for 3 minutes before 
transferring 5 mL for the first round of Mix B SPE cleanup instead of 
transferring directly after adjusting volume to 10 mL with water.



Roasted Bean Passed
Mix B Method Validation

COOH-A



Roasted Bean Passed
DFPA Method Validation

DFPA



Freeze Dried Failed
Mix B Method Validation

COOH-A



Freeze Dried Failed
DFPA Method Validation

DFPA
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Chromatography Testing Mix B Frz Dry
Time A% B%

0 65 35

2 65 35

5 20 80

10 20 80

10.1 5 95

15.5 5 95

15.6 65 35

18.6 65 35

Time A% B%

0 65 35

3.5 65 35

5 25 75

10 25 75

10.1 5 95

18.5 5 95

18.6 65 35

21.6 65 35

~5.25
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Time A% B%

0 90 10

1 90 10

3 80 20

4 80 20

4.1 65 35

6 65 35

6.1 5 95

15.5 5 95

15.1 90 10

21 90 10

Chromatography Testing DFPA Frz Dry
Time A% B%

0 90 10

1 90 10

3.5 80 20

5 80 20

5.1 45 55

7 45 55

7.1 5 95

16.5 5 95

16.1 90 10

21 90 10



Mix B SPE Rinse Testing
● Original: Rinse with 1/9 MeOH/Water (044J)
● Testing: 2/9 (044K)
● Testing:1/3 MeOH/Water (044L)

● Peak area percent differences decrease with increasing MeOH 
concentration, little to no recovery loss, so can attempt higher 
concentration levels



Mix B SPE Wash Testing
Mix B fortification standard spiked into water, put directly onto SPE
● Original: Rinse with 1/9 MeOH/Water
● Testing: 4/9 MeOH/Water
● Testing: 5/9 MeOH/Water
● Testing: ⅔ (6/9) MeOH/Water
● Testing: 10% Acetonitrile
● Testing: 10% Acetone



Mix B SPE Wash Testing
Mix B regular extraction performed
● Original: Rinse with 1/9 MeOH/Water 0.01 PPM (044J1)
● Testing: 6/9 MeOH/H2O 0.01 PPM (044J2)
● Testing: 10% Acetonitrile 0.01 PPM (044K)
● Testing: 10% Acetone 0.01 PPM (044L)

COOH-A



Mix B SPE Wash Testing
Mix B regular extraction performed
● Original: Rinse with 1/9 MeOH/Water 0.01 PPM (044J1)
● Testing: 6/9 MeOH/H2O 0.01 PPM (044J2)
● Testing: 10% Acetonitrile 0.01 PPM (044K)
● Testing: 10% Acetone 0.01 PPM (044L)

1/9 MeOH/Water 6/9 MeOH/Water

10% Acetonitrile 10% Acetone



DFPA SPE Rinse Testing
● Original: Rinse with 5 mL Water 4x (044J)
● Testing: Rinse with 5 mL 1/9 MeOH/H2O 4x (044K)
● Testing: Rinse with 5 mL 2/9 MeOH/H2O 4x (044L)

DFPA



DFPA SPE Rinse Testing
● Original: Rinse with 5 mL Water 4x
● Testing: Rinse with 5 mL 10% Acetone 4x
● Testing: Rinse with 5 mL 10% Acetonitrile 4x
● Testing: Rinse with 5 mL Hexane 4x
● Testing: Rinse with 5 mL Ethyl Acetate 4x

Water

10% Acetone 10% Acetonitrile

     Hexane Ethyl Acetate



DFPA SPE Rinse Testing
● Hexane was the only solvent to not elute DFPA, and 

even appeared to give a higher area count than water

Water      Hexane



DFPA SPE Rinse Testing
● Original: Rinse with 5 mL Water 4x (044N & 044O)
● Testing: Rinse with 5 mL 1/19 MeOH/H2O 4x (044P & 044Q)
● Testing: Dilute samples before LC Vials 1:1(044N2 & 044O2
● A new calibration level of 0.25 ng/mL was made to accommodate 

the 1:1 dilution
DFPA



DFPA SPE Testing
● Original: Rinse with 5 mL Water 4x (044N)
● Testing: Elution with Acetonitrile (044O)
● Testing: SAX Ion Exchange Cartridge (044P)
● Testing: Rinse with 5 mL Hexane 4x (044Q)

DFPA



DFPA SPE Testing
Water Rinse

Hexane RinseSAX Cartridge

Acetonitrile Elution



DFPA Saltwater Reactivial Rinse Test
● After observing that a large amount of “gunk” gets left behind 

during the ethyl acetate partition step, I wanted to test rinsing 
the reacti vials with the 5% saltwater which was already a part 
of the partition to dissolve the “gunk” better and transfer it to 
the set funnel to reduce loss.

BeforeAfter



DFPA Saltwater Reactivial Rinse Test

● Original: Water SPE No Mix (044N)
● Testing: Water SPE (Saltwater Rinse) (044O)
● Testing: Hexane SPE No Mix (044P)
● Testing: Hexane SPE (Saltwater Rinse) (044Q)

DFPA



DFPA SPE Cartridge Test
● Original: HLB Cartridge 5 mL Water 4x (044 J)
● Testing: Strata X 5 mL 1:9 MeOH/H2O 4x (O44 K)
●  Testing: NH2 5 mL Water 4x (044 L)
● Testing: NH2 Hexane 4x (044 M)

DFPA



DFPA SPE Cartridge Test
● Original: HLB Cartridge 5 mL Water 4x (044 J)
● Testing: Strata X Water, 1% Formic Acid in Acetone (044 K)
● Testing: NH2 Water, 1% Formic Acid in Acetone (044 L)
● Testing: SAX Water, 1% Formic Acid in Acetone (044 M)

DFPA



DFPA SPE Cartridge Test
● Original: HLB Cartridge 5 mL Water 4x (044 O & 044 P)
● Testing: HLB Cartridge 5 mL Hexane 2x and 5 mL H2O 

2x (044 Q & 044 R)

● Observed more “gunk” in O and Q after ethyl acetate partition, possible 
correlation to lower recovery?

DFPA



DFPA Filtering Gunk Out

More Transferred, 
lower recovery

Less Transferred, 
higher recovery



DFPA Filtering Gunk Out
● Original: Quickly drain set funnel to maximize gunk transferred 

(044 O)
● Testing: Filter sample after 4H cook into set funnel (044 P)
● Testing: Filter before spiking (044 Q)
● Testing: Slowly drain set funnel to prevent gunk from 

proceeding (044 R)

DFPA



DFPA Filtering Gunk Out

044O 044P 044Q 044R



DFPA Maximize Gunk
● For all samples, rinse set funnel with 20 mL ethyl acetate 

after partition to pull gunk down from the walls
● 044 R2: 0.02 PPM
● 044 R3: 0.1 PPM 1:5
● 044 R4 1 PPM 1:20

DFPA



DFPA Maximize Gunk



DFPA Maximize Gunk Part 2
● SPE Cartridges from previous experiment were rinsed 

with Methanol, elution collected (R2, R3, R4)
● Round bottom flasks were rinsed with Methanol and 

put onto SPE cartridges, elution collected separately in 
order to find missing DFPA (R2-2, R3-2, R4-2)

● This was done after winter break, so I wasn’t 
expecting much after sitting for roughly two weeks



DFPA Maximize Gunk Part 2
R2 0.02 PPM R3 0.1 PPM 1:5 R4 1 PPM 1:20

R3-2 0.1 PPM 1:5R2-2 0.02 PPM R4-2 1 PPM 1:20



Latest Mix B 6/9 MeOH Test
● For all samples, perform extraction like normal, second round 

of SPE use two rinses of 6/9 MeOH/H2O
● 044T, 044U and 044V all at 0.01 PPM

COOH-A

● Sample 044V dried down much faster than others, potential loss?



DFPA Acetone Rinse Test
● For all samples, use the saltwater rinse before ethyl acetate 

partition, rinse set funnel with ethyl acetate, and rinse round 
bottom flask with acetone during elution SPE step

● 044T, 044U and 044V all at 0.02 PPM

DFPA

● Again, sample 044V dried down much faster, look into using a different position 
on air dryer?



Future Testing
● Test drying samples on a different position on the 

air dryer where they will not dry down so quickly

● Test higher concentrations of Methanol in the 
MeOH/Water SPE wash step for Mix B to test if it 
can be further improved

● Retest rinsing round bottom flasks in DFPA SPE 
step with 1/9 MeOH/Water to see if recovery 
improves when more “gunk” is present



Inpyrfluxam Coffee Key Takeaways
● By adjusting the chromatography gradient, the caffeine peak 

was able to be moved further away from COOH-A, COOH-B and 
DFPA reducing suppression, enough for Roasted Bean to pass.

● Freeze dried required more cleanup in Mix B by increasing the 
Methanol concentration in the SPE wash from 1/9 to 6/9 
MeOH/Water.

● DFPA in freeze dried samples is easily removed by any solvent 
that isn’t water or hexane from the column, HLB works best for 
DFPA.

● Moving “gunk” forward appears to somewhat reduce loss of 
DFPA from step to step

● If samples are reduced to dryness and left alone for too long, 
recovery is significantly reduced.



Method Development Key Takeaways
● Ask colleagues for input
● Take ideas from other similar projects and build on 

what has been done before
● Don’t be afraid to throw things at the wall and see what 

sticks
● Make note of any observations, what might be 

different sample to sample that could affect recovery 
and build off that for the next test

● If something isn’t working, take a step back and look 
for something else that can be improved



Joel McCray
mccrayjoel@ufl.edu

Thank you!
Questions? Comments?
Suggestions?


