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Determination of folates in human blood by LC-MS/MS
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An LC-MS/MS method wad developed for determination of 4 folate derivatives such as
folic acid, tetrahydrofolate, 5-methyltetrahydrofolate and 5-folmyltetrahydrofolate in human whole blood.
The method was enough sensitive to determine the folates in blood. The limit of detection were in the ran

ge of 0.13 nM-1.10 nM at signal-to-noise ratio of 3. Furthermore, the method could be successfully applied
to determine the folate in healthy human blood.
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HPL C systems and conditions

Spectrometer: Micromass Quattro micro™ AP
HPLC: Waters 2695 Separation Module
Column: Luna 3u C18 (2) (100 x 4.6 mm, i.d., 3
pm, Phenomenex)

Column temperature: 30

Mobile phase: 1%(w/v) acetic acid/acetonitrile
(gradient)

Flow rate: 0.5 mL/min

Injection volume: 10 uL
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MS/MS conditions

Tonization: ESI" (electro spray ionization positive
mode)

Detection mode: SRM (selected reaction
monitoring)

Capillary voltage: 3.5 kV

Cone voltage: 19 V

Collision energy: 18eV

Ion energy 1: -0.5V

Ion energy 2: 3.0 V

SRM transitions

m'z
Precursor ion Product ion
5-FTHF 474 327
5-MTHF 460 313
THF 446 299
FA 442 295
MTX 455 308
1%
(whv) (ASA) 10
30 -30
450 pL IS (MTX) 26pu 1M
NaOH 6 pL 4
4 0.1% (w/v) ASA - 0.1%
(w/v) EDTA ( solution B )
500 nL (SPE)
SPE solution A
0.45 pm membrane filter
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5-MTHF 2500

nM 5-FTHF, THF, FA 250 nM
Range rt LOD™®  Recovery
(M) (nM) (%)
5FTHF 5-250 0.999 0.24 102.0+ 5.6
5-MTHF 50 — 2500 0.999 0.13 93.3+ 5.7
THF 5-250 0.997 1.10 46.0x 6.0
FA 5-250 0.999 0.70 114.7£ 7.5

" Correlation coefficient
"2 LOD: limit of detection at a signal-to-noise ratio of 3

"3 Recovery vs. standard (n=5).

2
3
RSD (relative standard deviation)
16.3%

2 (n=5)

Spiked Intra-day

concentration precision

(nM) (RSD%)
5-FTHF 20 3.1
100 3.7
250 42
5-MTHF 200 16.3
1000 7.8
2500 3.4
THF 20 15.1
100 14.3
250 11.8
FA 20 15.5
100 6.8
250 4.5

(n=479)
1
Ql 3 Q3
5-MTHF 477 186.0 nM
(Q1=121.27 nM, Q3=246.06 nM) 5-FTHF
455 3.61 nM (Q1=2.15 nM, Q3=6.21
nM) FA 399 13.82 nM (Q1=3.48
nM, Q3=7.31 nM) THF 353
13.82 nM (Q1=7.88 nM, Q3=45.27 nM)
5-MTHF
79
85.9
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