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Structures of Common Fungicides
Thiabendazole and Carbendazim
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Degradation of Benomyl to Carbendazim
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Oasis® MCX SPE Method A
Prepare Sample

adjust to pH 2 with HCl

Condition
2mL methanol/ 2 mL water

Load Sample

Wash #1
2 mL 0.1 N HCl

Wash #2
2 mL methanol

Elute
3 mL methanol(4% NH4OH)

Evaporate and Reconstitute

Wash #3
2 mL 30% methanol/4% NH4OH

Make Analytes Non-Ionic
2 mL 2% NH4OH

! 1.)%U-7+4%=,-C>('7%+,%$+()27%V2+4'7
%%%QW%44%4-)()+53')
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Oasis® MCX SPE Method B
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Oasis® MCX SPE
Mixed-Mode Extraction and Clean-up

of Juice Samples

! ").O+5'7%7-*AC'%',)+4;*',(
! 2A%(.%LGG%0.C5%4.,4',()-(+.,%27+,3%W%44%4-)()+53'

! 6'*.O'7%+,(')0')',4'7
! +*A).O'5%4;).*-(.3)-A;>
! A).O+5'7%C.,3')%4.C2*,%C+0'
! )'524'7%?@%7-*AC'%*-()+Y%'00'4(7%Q',;-,4'*',(\72AA)'77+.,R
! )'524'7%e0.2C+,3f%.0%?@%+,C'(%4.,'7

© 2000 Waters Corp.



LC/PDA Determination of Fungicides
Chromatographic Conditions
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Analysis of Carbendazim &Thiabendazole
Using PDA and MS

Modified Chromatographic Conditions
for Electrospray MS Detection
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Choice of Mobile Phase pH and Buffer for
Electrospray Mass Spectrometric Detection
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Peak Tailing vs Mobile Phase pH
 Xterra Using NH4HCO3
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Chemistry of Ammonium Bicarbonate
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Mass Spec Linearity; 25-500 ppb
Using Ammonium Bicarbonate

G`G gG`G LGG`G FgG`G gGG`G

F`WF

"'
-_
%=
)'
-%
Y%
LG

g

J;+-H',5-I.C'
)F%K%G`MMMML

=4d2+)'5%+,%@86%?.5'
*\I%K%FGF

$-)H',5-I+*
)F%K%G`MMMFh

=4d2+)'5%+,%@86%?.5'
*\I%KLMF

&2AC+4-('%8,V'4(+.,7%-(%'-4;%$.,4',()-(+.,

© 2000 Waters Corp.



MS Reproducibility and Detection Limits

&2AC+4-('%+,V'4(+.,7%.0%Fg%AAH%7(-,5-)5
-4d2+)'5%[`Fg%;)7%-A-)(%+,%-%*2C(+<7-*AC'%)2,

g%l#%.0%Fg%l3\#%K%LFgA3%.,%4.C2*,

G`GG F`gG g`GG h`gG LG`GG
?+,2('7

?&#%m%T%(+*'7%@\S%K%[%AAH
.)%FG%A3%.,%4.C2*,
0.)%'-4;%4.*A.2,5

$-)H',5-I+*
*\I%K%LMF

J;+-H',5-I.C'
*\I%K%FGF

© 2000 Waters Corp.



PDA vs MS
Quantitation Comparison

Apple Cider 1 438.9 429.8

Apple Cider 2 425.0 419.5

Apple Cider 3 425.8 428.1

Apple Cider 4 455.9 443.9

Apple Cider 5 442.4 442.0

Thiabendazole (ng/mL, ppb)

Sample* PDA MS

Apple Cider 1 376.6 392.3

Apple Cider 2 379.6 381.7

Apple Cider 3 387.4 391.3

Apple Cider 4 394.5 399.9

Apple Cider 5 388.1 406.7

Carbendazim (ng/mL, ppb)
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* Represents a 10X Concentration Factor
After Oasis MCX SPE Method B

Spiked Apple Cider
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PDA vs MS
Quantitation Comparison
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PDA at 288 nm

ThiabendazoleCarbendazim

Spiked Orange Juice

Orange Juice 1 453.3 455.4

Orange Juice 2 459.7 460.2

Orange Juice 3 435.1 440.0

Orange Juice 4 459.5 458.7

Orange Juice 5 465.0 464.8

Sample* PDA MS

Orange Juice 1 452.7 524.1

Orange Juice 2 447.7 519.9

Orange Juice 3 446.4 522.1

Orange Juice 4 439.5 531.5

Orange Juice 5 440.4 516.0

Thiabendazole (ng/mL, ppb)

Carbendazim (ng/mL, ppb)

* Represents a 10X Concentration Factor
After Oasis MCX SPE Method A
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Single Wavelength Quantitation
Risk of Incorrect Identification
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Qualitative and Quantitative Confirmation

Carbendazim
SIR at 192

Thiabendazole
SIR at 202

288
nm

Mass
Spec

Carbendazim 45.8 ND

Thiabendazole 170.6 ND
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PDA vs MS
Quantitation Comparison

Chromatographic and Integration Interference
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PDA Mass
Spec

Carbendazim 200.7 209.0

Thiabendazole 215.0 205.7

ng/mL, ppb
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Recovery of Fungicides From Juices
Summary of Oasis® MCX Extraction Data

%%%%%"&= %%%%%%%%?-77%@A'4
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Summary
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Summary
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