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Analytical conditions of amino acids in ground-water by using UFLC-MS/MS(ESI) were optimized for
prompt and accurate analysis. Under the Edmen's method, derivatization of amino acids with PITC (phe-
nylisothiocyanate) was performed and chromatographic separation was achieved on ODS (octadodesylsul-
fonate)- column with 3,400 psi. Within 10 minutes (6 min for MS collection), 21 types of amino acids were
simultaneously analyzed by UFLC-MS/MS (ESI) after the selection of qualitative and quantitative ions. This
method was precise with percent relative standard deviation of 2.6~13.8 % on 7 replicate analysis and accurate
with percent recovery of 81.6~115.3 %. Confidence interval (CI, 3.53~4.25 mg/L). coefficient of determination
(1, 0.970562 (TRP)~0.999329 (VAL)), limits of detection (0.29(PRO)~1.88(ASN) mg/L (mean. 0.91 mg/L)),
and limits of quantification (0.99(PRO)~6.28(ASN) mg/L (mean, 3.03 mg/L)) were obtained and proven to be
a reliable method. Derivatives was relatively stable when it occurred for more than three hours under 45°C
based on optimum tests. Also, it was notable that m/z 164.15 ion, reagent of derivatization under MS/MS, was
identified with phenylalanine in the same time frame, indicating excessive quantity. However, when the quan-
titative ion was changed from m/z 164.15 to m/z 221.10, relevant result was achieved.

Key words: amino acids, UFLC-MS/MS, limit of detection, precision and accuracy
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Table 1. perating conditions of UFLC-MS/MS(ESI) for amino acids analysis

Parameter Conditions
Instrument
Column

Mobile phase

Shimadzu UFLC-MS/MS(8030)
Simpack XR ODS-II column (2.0 X 150 mm, 1.7 pm)
Elute A: 5 mM Ammonium formate

Elute B: Acetonitrile

Gradient
Time (min) A % B %

0.5 95 5
5.5 65 35
6.5 5 95
8.0 5 95
10.0 95 5

Column flow rate 1.0 mL/min

Injection volume 10 uL

Column temperature 40°C

Tonization mode negative

DL temperature 250°C

Heat block temperature 400°C

Drying Gas flow 15 L/min

Nebulizer gas 3 L/min
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Table 2. Parameters of UFLC-MS/MS in MRM mode for amino acids analysis

Event Compounds Precursor .Product Retentiqn Ql Pre Collision QS Pre

ion (m/z) ion (m/z) Time (min) Bias (V) Energy (V) Bias (V)
1  ASP (Aspartic acid) 267 132 0.720 18 15 25
2 GLU (Glutamic acid) 281 146 0.818 19 15 14
3 ASN (Asparagine) 266 131 1.833 19 15 25
4  SER (Serine) 239 104 1.886 16 15 20
5 GLY (Glycine) 209 175 2.000 15 10 11
6 HIS (Histidine) 289 154 2.174 20 15 15
7 THR (Threonine) 253 118 2.444 17 15 23
8 ARG (Arginine) 308 173 2.485 22 15 17
9 ALA (Alanine) 223 189 2.525 15 10 20
10 PRO (Proline) 249 114 2.651 17 15 23
11 TYR (Tyrosine) 315 180 3.400 22 15 11
12 H-PRO (Hydroxy-Proline) 265 130 3.535 19 15 27
13 VAL (Valine) 251 217 3.627 18 10 25
14 MET (Methionine) 283 249 3.800 19 10 17
15 GLN (Glutamine) 282 146 4.103 19 15 14
16 CYS (Cysteine) 281 146 4.105 19 10 15
17 ILE (soleucine) 265 231 4.268 19 10 26
18 LEU (Leucine) 265 231 4.332 19 10 26
19 PHE (Phenylalanine) 299 221 4.668 21 20 23
20 TRP (Tryptophan) 338 203 4.791 24 15 21
21 LYS (Lysine) 415 280 5.066 30 10 19

(TRP)~0.533(GLY) nmole (& 6.475 nmole)?ll PITC & 71z} 89.3, 31.7%= ERHTH ulebA 40+2°CY
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Fig. 1. Efficiencies of derivatization of amino acid with
PITC by different temperature.
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Fig. 2. Chromatograms of Phenylalanine and Phenylisothiocyanate (left : 164.15(-), right : 221.10(-)).
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Fig. 4. Comparison of MS response by different amino acids.

Table 3. Coefficients of determination and slopes of calibration curves for quantitative analysis of amino acids

A A ASP GLU ASN SER GLY HIS ARG ALA THR PRO
R? 0.99832 0.99282 0.99926 0.99819 0.99281 0.99396 0.98231 0.99609 0.99431 0.99715
Slope 7408.65 6885.86 5465.71 14483.8 13477.6 738592 2201.18 14426 7658.4  37939.2

TYR H-PRO VAL MET GLN CYS ILE LEU PHE TRP LYS
0.99504  0.99820 0.99933 0.99919 0.97374 0.99866 0.98375 0.99801 0.98660 0.97056 0.99805
132858  15230.2 5064.75 2620.98 316.269 2962.82 3180.62 3468.96 1509.73 369.732 640.071
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Table 4. The accuracy and precision for 21 amino acid analysis by using UFLC-(ESHMS/MS

AMINO Ave. STDEV. @rsp  Recovery Confidence Interval (mg/L)  LOD LOQ
ACID (mg/L) (mg/L) + - (mg/L) (mg/L)
ASP 3.816 0.259 6.8 104.8 3.508 4.124 0.778 2.593
GLU 3.713 0.251 6.7 107.7 3415 4.011 0.752 2.506
ASN 4.661 0.628 135 3914 5.407 1.885 6.283
SER 3.624 0.200 5.5 110.4 3.386 3.861 0.600 2.000
GLY 3.713 0.279 7.5 107.7 3.382 4.045 0.837 2.791
HIS 3.535 0.313 8.9 113.2 3.163 3.907 0.939 3.131
ARG 4.902 0.372 7.6 4.460 5.343 1.115 3.716
ALA 4.017 0.191 4.7 3.790 4.243 0.572 1.907
THR 3.731 0.224 6.0 107.2 3.465 3.997 0.672 2.241
PRO 3.885 0.099 2.6 103.0 3.767 4.003 0.297 0.991
TYR 3.824 0.232 6.1 104.6 3.549 4.100 0.696 2.319
H-PRO 4.159 0.100 2.4 4.040 4278 0.300 0.998
VAL 4.446 0.264 5.9 4.133 4.759 0.791 2.636
MET 3.469 0.440 12.7 115.3 2.947 3.991 1.319 4.396
GLN 3.722 0.236 6.4 107.5 3.441 4.003 0.709 2.364
CYS 3.629 0.131 3.6 110.2 3474 3.784 0.392 1.307
ILE 3.590 0.326 9.1 1114 3.203 3.977 0.977 3.256
LEU 3.607 0.541 15.0 110.9 2.964 4.249 1.622 5.407
PHE 3.909 0.493 12.6 102.3 3.324 4.495 1.479 4.929
TRP 3.903 0.240 6.2 102.5 3.618 4.189 0.721 2.403
LYS 3.919 0.543 13.8 102.1 3.275 4.564 1.628 5.426
Mean. 3.53 4.25 0.91 3.03

*%RSD = (STDEV/mean value) x 100

*Recovery(%) = (measured value/calculated value)*100

*Confidence Interval = mean + t value(n-1, 95%) x SD/root n

*LOD(Limit of detection = 3 x STDEV/slope)

*LOQ(Limit of quantitation = 10 x STDEV/slope)

HA A= odd FH &8&3t7] flstedd,  wFe] Zod AOE Ho|y, o] tiaix= HEaTIAl
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