Quantitative Analysis of EtG and EtS in Urine Using Ion Exchange SPE and an Aqueous C18 HPLC Column
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Ethyl glucuronide (EtG) and ethyl sulphate (EtS) are conjugated ethanol metabolites formed in low amounts in the body following alcohol consumption. EtG and EtS are excreted in urine for a prolonged time (EtG up to 80 h and EtS up to 24 h after ingestion). This makes them valuable, sensitive alcohol biomarkers for complied abstinence.
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This solid-phase extraction (SPE) method uses a strong anion exchange (QAX) column to extract the acidic EtG and EtS from urine utilizing a single elution for both EtG and EtS that plays to the chemical nature of both analytes.
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Sample Pretreatment
1. To 0.5 mL of urine sample containing deuterated analogues of EtG/EtS add 4.5 mL of D.I. H2O.
2. Vortex for 30 s.
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SPE Method
1. Precondition SPE column with 5 mL of MeOH followed by 5 mL of D.I. H2O.
2. Apply sample to SPE column.
3. Wash SPE column with 5 mL of ACN followed by 5 mL of MEOH.
4. Dry column (10 min at full vacuum or pressure).
5. Elute EtG/EtS with 5 mL of 2% HCl in ACN (collect eluate at 1–2 mL/min).
6. Evaporate to dryness at < 50 °C.
7. Reconstitute sample in 100 μL of D.I. H2O.
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Conclusion
Excellent recoveries were achieved with EtG at 97.9% and EtS at 84.9%. The extraction efficiency was evaluated by fortifying samples at two varying concentrations (100 ng/mL and 500 ng/mL). RSD values were less than 11% (n = 5 at each concentration). Matrix-matched calibration curves were used for quantification with R2 values ranging from 0.9983 to 0.9998 over the entire concentration range (50–1500 ng/mL). The limits of detection and quantification for this method were determined to be 25 ng/mL and 50 ng/mL, respectively for EtG and EtS.
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Table 1: Material

CUQAX156 Clean-Up" 6 mL SPE cartridge with 500 mg QAX

o Selectra” Aqueous C18 HPLC column,
SLAQIO0ID21-3UM | {0 P e

Selectra” Aqueous C18 guard column,

SLAQGDC20-3UM | 15 30mm, 3 m
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Table 2: Instrumentation

System: AB Sciex API 4000 Qrap MS/MS with Agilent 1200 Binary Pump SL.

Column: UCT Selectra” Aqueous C18 100 X 2.1 mm, 3 pm

Guard Column: UCT Selectra® Aqueous C18 10 X 2.0 mm, 3 pm

Column Temperature: 50 °C

Column Flow Rate: 0.3 mL/min

Injection Volume: 10 L
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Table 3: Gradient Programme.

Mobile Phase A: 0.1% formic acid in water

Mobile Phase B: 0.1% in methanol

Time (min) %A %B
o 100 o

25 100 o

40 5 95
60 5 95
6.1 100 o

10 100 o
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Table 4: Results.

= 100 ng/mL. 500 ng/mL
Compound ;
(min) RSD% RSD%
Resut% | (T |Resutos| (D
EtG 131 862 48 97.9 109
EtS 1.69 95.1 65 849 59
Overall mean 90.7 565 91.4 84





