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Abstract: Amino acids, as building blocks of protein, play an important role in the metabolism of
organisms. It is of great significance to establish a rapid and accurate detection method for amino
acid compounds to support the development of life science, interdisciplinary medical engineering
and environmental health related disciplines for analytical testing platforms. A rapid and accurate
method for the determination of amino acids by hydrophilic interaction ultra-high performance
liquid chromatography coupled with electrostatic field orbit trap high-resolution mass spectrometry
has been developed. The chromatographic separation was carried out on a Glycan BEH Amide

(150 mmx2.1 mm, 1.7 pm) column with gradient elution at a flow rate of 0.3 mL/min. The seven
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amino acid compounds showed good linearity in the range of 0.5-80 uM with the correlation R?=
0.9915, and the limits of detection (LOD) and limits of quantification (LOQ) were less than 1 pM
and 5 pM, respectively. The recoveries were in the range of 86.13%~118.8% with the relative
standard deviations (RSDs) of 1.9%~11.9%, and the relative standard deviations for the intra-day
and inter-day precision (RSD) were less than 12.8% and 13.3%. This method is fast, efficient, and
less sample-consuming for the determination of 7 amino acids. It provides analytical technical
support for the development of related disciplines.

Keywords: hydrophilic interaction liquid chromatography (HILIC); High resolution mass

spectrometry; Amino acid
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Table 1 Mass spectrometry information of amino acid compounds



Fr wEY) e B EidfHmz) BT W T (miz)

> i [] (m/z)

/min
1 S 6.16  [M+H]*  90.05496  90.05506 72.08087
2 4FHETER 558 [M+H]*  104.07060  104.07072 87.04413

IR 6.61  [M+H]*  148.06043  148.06058 84.04449
4 HEAMR 528  [M+H]*  150.05832  150.05852  104.05289, 133.03188
i 5.62  [M+H]*  116.07060  116.07069 70.06524
6 LR 6.72  [M+H]*  106.04986  106.08646 60.04467

7 AR 5.68 [M+H]* 175.10771  175.10793 84.04448, 158.08113
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Figure 1 Extraction ion flow chromatography of compounds Extracted ion chromatograms of the seven

amino acid compounds

2.3 RMEVEHE. R PRAERIR

ARG REUS MRS LR UE I 2R, K SRR A AR VAT (0.1 mMD JH 50% Z L
— Z YIRS FRUE TAVET, 0.25uM. 0.5uM. 1pM. 5uM. 10 pM. 20 pM. 40 uM. 50 puM.
64 uM. 80 pM AT TE BEATIN . LABUHERR (¥ BE /R VK BEARE AL AR, DA H AR 4 B 8 - 1 € it
WA AR, ebbruE L. Wk 2 S5, B aWE—EEENEERR R

If, FERE R?>0.9915. LUEMEEL SIN=3 (B JRIK EE A HIBE (LOD) , SIN=10 [
4



IRIRIE NSRRI (LOQ) .+ B MREbRIE I, I WURR 44778 B H bR L 541 LOD (i
LOQ ff. S HEN: LM IHINT 1uM, J7i%i5E IR T 5 uM.
150 [M+H-CH,0,-C,H,N] ¥ Dl
84.04448 [M+H-NH, |~
100 = 158.08133  [M+H]”
50 MACHO" | 175.11908
0 [ 1 1 | 1 |
150 F — YR
100 [ IM+H-CH0,]"
[ 60.04467 106.08625
50
0 1 1 | L 1 1 .

150 | [M+H-CH,0,] " P
=S 70.06524 . =N
o 00F [M+H]

2 S0 116.07065
—g 0 1 1 L , 1
/: )
_§ 150 1 [M+H-CH,0,]* M BNy
5 ' 104. “5289 IMALNILT™ 50 )sg5)
> 50 F | 133.03188
g 0 [ | A .l ] J X / F I
3 [ [M+H-H,0-CH,0, ol
150 F I ) "
R4 100 [ 84.04449 [M+H-HZO]+ [M-+H] ﬁ‘ﬂﬁﬂ
N 130.05008 148.06058
50
0 L 1 J L / ) .

150 [M+H-NH,| " AT

100 87.04413 |_M+HJ+

50 B 104.07066

0 MR 1. ¥ I . |

IS0 IMALILOIT gy AN

100 - 72.08087 s 506

50

0 [ 1 L | 1 1 1 |
40 80 120 160 200
m/z

2 7 MRERANSWE R REE

Figure 2 Secondary mass spectrometry of the seven amino acid compounds

R2 THEEROZESE BXRE. RHRMESR

Table 2 Linear equations, correlation coefficients (R?)

, LODs and LOQs of the seven amino acids

5 &Y LM RN R? LOD/(uM)  LOQ/(uM)
=] FEl/(uM)

1 N2 % 5~80 Y=403052X-681153 0.9961 1 5

2 4-FHETHR  5~80 Y=2792780X-2090110  0.9926 0.39 1.56



HEIR 5~80 Y=1333890X-2596710  0.9949 < 0.039 0.25

HAR 0.5~80  Y=1373220X-226971  0.9915 < 0.039 0.039

i 22 R 1~80 Y=4997400X+1990690 0.9980 0.5 1

2R R 5~80 Y=391991X-523344 0.9918 0.78 1

FREIR 1~80 Y=2479870X-784696  0.9967 < 0.039 < 0.039
2.4 ERRS5ERE

Iri) A (R AR 1) 50% £ i H 23 73 AR [E AR AR R FE (6.25 M 31.25 uM, 50 uMD 1)
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1§ F RSD% K 8o 5L
I ok S SRR [ KR AE 86.13%~118.8% (1176 N, H K 25 B RSD /N T- 12.8%,

H [A)HS 2% BE () RSD 7T+ 13.3%.

Table 3 Amino acid recovery rate (n=6) and precision (n=5)

Fr H AR % FE I )4 2% g
&Y N (uM) [FS % /%  RSD /%

5 (RSD/%) (RSD/%)
6.25 104.05 9.0

1 WA 31.25 88.94 5.9 12.8 4.2
50 92.69 8.7
6.25 106.66 11.9

2 4FHETE 3125 86.13 6.9 3.8 5.3
50 103.04 1.9
6.25 109.25 1.9

3 BRER 31.25 90.24 2.9 4.1 10.1
50 100.47 3.0
6.25 99.22 5.2

4  EEAR 31.25 107.46 35 5.3 7.7
50 115.37 6.1

5  JWERK 6.25 96.4 7.9 7.8 13.3
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