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Cleanup of Meat Extracts Priorto Multi-ReSidue’
Veterinary Drug UPLC-MS Analysis '

Michael S. Young and Kim Tran

GOAL

To demonstrate the effectiveness of the
Oasis® PRiME HLB Cartridge for cleanup of
meat extracts prior to UPLC®-MS analysis.

BACKGROUND

Waters has developed an optimized sample
preparation and analysis protocol for multi-
class, multi-residue LC-MS/MS screening of
veterinary drug residues in meat. The major
constituents of a typical meat sample are
water (up to 70%), protein (15-25%), fat
(5-25%) and phospholipid (1-3%). During
the sample pre-extraction, the protein is
removed from the extract by precipitation and
centrifugation. However, significant amounts
of fat and phospholipid are co-extracted

along with the target veterinary drugs. The
presence of these co-extracted substances can
lead to interference in the LC-MS analysis,
contamination of the analytical column and
other components of the UPLC System, and
contamination of the mass spectrometer itself.
Fats have traditionally been removed from meat
extracts using cumbersome hexane defatting
steps or by the use of reversed-phase sorbents
such as C,.- silica. Although these techniques
may be effective for fat removal, neither of
these procedures removes phospholipids.

Fats and phospholipids are significant potential
instrument and column contaminants. Oasis PRiME HLB
Cartridges provide a rapid cleanup to remove these

substances from meat extracts prior to LC-MS analysis.

THE SOLUTION

Pass-through cleanup with the Oasis PRiME HLB Cartridge. This procedure is highly
effective for removal of both fat and phospholipid from meat extracts. Just as
important, the recoveries of the veterinary drugs are not compromised with Oasis
PRiME HLB Cartridge cleanup. The recoveries are similar to those obtained using
hexane defatting or C,-silica cleanup but Oasis PRIME HLB Cartridge cleanup is

more effective.

Experimental

Initial Extraction. Typical pork samples (5 g, 15% fat) were fortified with
representative compounds chosen from major classes of veterinary drugs. The
homogenized meat samples were extracted with 10 mL of 80:20 acetonitrile/
water with 0.2% formic acid. The samples were vortexed for 30 seconds, shaken
for 30 minutes, and then centrifuged at 12000 rpm for 5 minutes.

Oasis PRiME HLB Cartridge Cleanup. An Oasis PRiME HLB Cartridge (3 cc, 60 mg)
was mounted on a pre-cleaned vacuum manifold. No cartridge conditioning is
required or was performed. A 0.5 mL aliquot of the supernatant was passed-
through the Oasis PRiME HLB Cartridge and collected. The collected sample was
diluted three-fold with aqueous 10 mM ammonium formate buffer (pH 4.5) prior
to UPLC-MS/MS analysis.

Waters

THE SCIENCE OF WHAT'S POSSIBLE.




oo er]— F B

Results

Little or no recovery loss was observed in the pass-through cleanup step for any of the tested compounds. Absolute recoveries (measuring
mostly the effectiveness of the initial liquid extraction) averaged over 80% for the tested compounds except for phenylbutazone (32%).
These recoveries are consistent with C-silica cleanup but no phospholipids are removed with C,-silica. UPLC-MS/MS conditions and
chromatograms are presented in Figure 1. Figure 2 shows chromatograms that illustrate the effectiveness of the Oasis PRiME HLB Cartridge
for phospholipid removal; greater than 90% more phospholipid is removed compared with C,-silica cleanup. Using gravimetric analysis it
was also determined that the Oasis PRiME HLB Cartridge removed more than 90% of the co-extracted fat from the pork extract.

UPLC Conditions
Instrument:
Column:

Column temp.:
Sample temp.:
Detection:

Injection vol.:

Mobile phase A:
Mobile phase B:

Gradient:

Needle:
Weak wash

Strong wash

Run time (flow rate):

(solvent 3 and 6 cc):

(solvent 3 and 6 cc):

ACQUITY UPLC®|-Class

1.7um CSHC g, 2.1 x 100 mm (p/n 186005297)
30°C

10°C

MS:TQ-S

5plL for 3ccand 6 cc

7 minutes (0.04 mL/min)
Water with 0.1% formic acid
ACN with 0.1% formic acid

15% B initial to 40% B at 2.5 min, to 95% B
at 3.9 min, hold to 4.9 min, back to 15% B at
5.0 min and hold to 7.0 min

Standard needle for UPLC, 15

10/90 ACN:water

50/30/20 water:ACN:IPA

Seal wash: 10% MeOH
oo I.’recursor .Product Cone voltage  Collision
ion (m/z)  ion (m/z) V) energy (eV)
Sulfamerazine 265.0 156.0 30 15
Enrofloxacin 360.2 316.1 50 25
Dexamethasone 393.2 3553 30 15
Phenylbutazone 309.4 160.0 37 20
Penicillin 335.1 160.0 20 30
Chloramphenicol® 3211 152.1 30 17
Oxytetracycline 461.2 426.2 30 21

*Chloramphenicol ESI-, others ESl+ ionization

100+ 1.04
c Oxytetracycline
al 50 pg/kg
° i ; : 7 : ; 7 min
100~ 270 .
. Chloramphenicol
al 50 ug/kg
O T T T T T T 1
1 2 3 4 5 6 7 min
- 3.45
10 Penicillin
= 25 pg/kg
O T T T T T T 1
1 2 3 4 5 6 7 min
100- 4.28
Phenylbutazone
b 50 ug/kg
0 T T A T T T = T 1
1 2 3 4 5 6 7 min
100+ 3.44
Dexamethasone
e 50 ug/kg
° i ; 3 7 5 5 7 min
1.09
1007 Enrofloxacin
N 50 ug/kg
0 T T T T T T 1
1 2 3 4 5 6 7 min
100- 1.56 .
. Sulfamerazine
] 25 pglkg
0 T T T T T T 1
1 2 3 4 5 6 7 min

Figure 1. UPLC-MS/MS conditions and resulting chromatograms from a typical pork sample spiked at the levels indicated.
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CONCLUSIONS

m QOasis PRiME HLB Cartridges did not require
conditioning or equilibration prior to use; a
simple one-step SPE cleanup was effective

m QOasis PRiME HLB Cartridges removed greater
than 90% of fats and greater than 90% of
phospholipids from acetonitrile based
extracts of pork

m When used in the pass-through mode, Oasis PRiME
HLB Cartridges did not affect the recovery of the
test compounds but gave significant removal of
fats and phospholipids from the extract
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Figure 2. Removal of phospholipids from meat extracts comparing Oasis PRiME HLB cleanup
(upper trace) with C, -silica cleanup (lower trace).
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