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Simultaneous Quantification of Urinary L-, and D-Lactate by
Reversed-Phase Liquid Chromatography Tandem Mass Spectrometry
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Purpose: Lactate has two optical isomers, L-actate and D-lactate, In human L-lactate is the most
abundant enantiomer of lactate, As plasma and urinary levels of L-lactate is associated with inherited
metabolic disorders in general, D-lactate have been linked to the presence of diabetes and inflammatory
bowel disease. Previously developed techniques have shown several limitations to further evaluate D-
lactate as a biomarker for this condition, In this paper, we describe a highly sensitive, specific and fast
liquid chromatography tandem mass spectrometry (LC-MS/MS) method for the analysis of D-, L-lactate
in urine,

Methods: D- and L-lactate were quantified using high performance liquid chromatography tandem
mass spectrometry (LC-MS/MS) with labelled internal standard, Samples were derivatized with (+)-O,0'-
diacety-L-tartaric anhydride (DATAN) and seperated on a Poroshell 120 EC-C18 column,

Results: Quantitative analysis of D-, and L-lactate was achieved successfully, Calibration curves were
linear (r)0.999) over 05-100 xg/mL. Stabilities for samples were within the 10% varation, Inter- and
Intra-day assay variations were below 10%,

Conclusion: The presented method proved to be suitable for the quantitation of D- and L-lactate and
opens the possibility to explore the use of D-lactate as a biomarker.
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Fig. 1. The isolated peak chromatogram of between L—, D—lacate and internal standard. The retention
time of L—, D—lactate and internal standard were 1.953, 2.188, and 1.952 min., respectively.

Table 1. Refrigerated Stability of Standard Solution

Initial area Area of 7 days later Difference (%)
20 pg/mL L—lactate 2598.963 2694.409 3.67
D-lactate 1966.038 2035.766 3.55
90 pg/mL L—lactate 135541.516 143016.525 5.51
D-lactate 100079.188 103676.845 3.59
Table 2. Room Temperature Stability of Standard Solution
Initial area Area of 3 hours later Difference (%)
20 ng/mL L—lactate 2518.603 2498.169 -0.81
D—lactate 1960.146 1773.003 -9.55
90 ug/mL L—lactate 141027.071 129913.608 —7.88
D—lactate 102980.244 97459.503 -5.36
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Table 3. Accuracy and Precision of L—lactate

CFEE A FReE I Z -9

AZEA 7] (LC-MS/MS) & o] €3 &% W D—, L— Lactate ¥ % 33 —

Concentation

Precision (CV, %)

Accuracy (%)

(ug/mL) Intra—day (n=5) Inter—day (n=5) Intra—day (n=5) Inter—day (n=5)
20 2.92 3.80 104.80 104.80
40 2.66 2.24 98.80 98.40
60 1.14 1.67 102.70 101.10
90 0.59 0.66 102.10 101.25

Table 4. Accuracy and Precision of D—lactate

Concentation

Precision (CV, %)

Accuracy (%)

(ng/mL) Intra—day (n=5) Inter—day (n=5) Intra—day (n=5) Inter—day (n=5)
20 1.25 92.67 7.22 96.00
40 1.35 98.67 1.55 99.11
60 0.80 94.93 3.71 98.03
90 2.51 104.10 3.48 102.21

Table 5. Differences (%) Result between Initial and after Each Stability Test Conditions

Short term stability After preparation Freeze—thaw

20 ug/mL L—lactate 3.60 4.05 -9.07

D—lactate 4.11 9.26 8.78
90 pg/mL L-lactate 1.46 1.03 7.97

D—lactate 6.37 8.64 5.63
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