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B-Methylamino-L-alanine (BMAA) is an emerging algal toxin that has drawn attention because it can cause
neurodegenerative diseases, including Parkinson's disease and Alzheimer's disease (AD). Therefore, it is nec-
essary to develop a sensitive analytical method for BMAA, an emerging cyanobacterial toxin, to determine
whether a trace amount is detected in the water resources and treated water. In this study, we developed a sim-
ple and sensitive analytical method for BMAA using liquid chromatography-tandem mass spectrometry (LC-
MS/MS) with direct injection. The method was validated for linearity of calibration, limit of detection, limit
of quantitation, accuracy, and precision. The limits of detection and quantitation were in the range of 0.030 ?/
L and 0.096 ?/L, respectively. The optimized method was used to measure the concentrations of BMAA in sur-
face water from each weir point of the Geum River, Nakdong River. Sampling and analysis of drinking water
treatment plants of the Geum River, Nakdong River were applied to samples for each process.
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Fig. 1. Chemical structure of f-N-Methylamino-L-Alanine.
(BMAA).
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LC-MSMS Al2H© 2= UHPLC 1290 Infinity II
2 6495C QQQ tandem mass spectrometer(Agilent,
CA, USA)E o]&315om, 4 columne Poroshell
120 HILIC-Z (3.0 x 150 mm, 2.7 um; Agilent, CA, USA)
S A3 Electrospray ionization (ESIHS] positive
mode(+ESDZ. ©]2-3}51$1.2 | multiple reaction monitoring
(MRM) mode®l4<] BMAA 2 BMAA-d3S FA]&4]6}
At LC-MSMS #4270 81 MRM %715 Table 1, 2
o feoFsiiict.

Table 1. Liquid chromatograph (1290 Infinity II model)
conditions used for BMAA analysis

Parameter Conditions or value
Injection volume(uL) 5
Flow rate(mL/min) 0.25
. 0,
Mobile phase A: 0.1% FA water

B: 0.1% FA acetonitrile

Run time(min) 7

Poroshell 120 HILIC-Z,
3.0x150 mm, 2.7 um

Column Temp.(°C) 40

Column

Table 2. Mass spectrometer (6495C QQQ model) conditions
used for BMAA analysis

Parameter Conditions or value
BMAA 119.1 — 76.1, 44.1
BMAA-d, 122 — 76.1, 47.1
Gas Temp.(°C) 225
Gas Flow(L/min) 11
Nebulizer(psi) 50
Sheath Gas Temp.(°C) 380
Sheath Gas Flow(mL/min) 11
Capillary(V) 3000
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Fig. 2. MRM chromatograms of LC-MS/MS of BMAA and BMAA-d3 (as an internal standard) at a concentration of 1 ug/LL

spiked in DI water.



174 AL - AR - Aol - o
BMAA - 8 Levels, 8
2 1.2 Type:Linear, Origin:Include, Weight:None
3 114 —
o« . s
g Ly /
£ 09
2 0] T
s o] -
0.6
0.54
o1 /
)14
0.1
T T T T T T T T T T T T T T T =] T T T T
05 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 sl0ic=105. o
Concentration (ng/ml)

Fig. 3. Calibration curve with BMAA concentrations ranging from 0.3-10 ng/mL.

Table 3. Linearity in the calibration curves, LOD, LOQ, accuracy, and precision of BMAA analysis

Validation category Parameter Range, value

Conc. range (pg/L) 0.3~10.0

Linearity Calibration curve (Y =aX +b) a: 0.128072, b: 0.004707
Linearity coefficients 0.9985
Spiked conc. (pg/L) 0.3
No of sample 7

LOD, LOQ .
LOD (ug/L) 0.030
LOQ™ (ug/L) 0.096
Spiked conc. (pg/L) 4.0

. No of sample 4

Accuracy, Precision
Accuracy (%) 98.6
Precision (RSD, %) 1.3

"LOD: limit of detection (SD*3.14)
"LOQ: limit of quantitation (SD*10)
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