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1.1
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2489
KH5200B
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Millipore
0.22 pm

Gly Ser Asp
Ala Thr Glu
Lys His Arg Pro
Val Met Tyr
Ile Leu Cy2 Phe
Trp =95%
HCl1 36%~38% =99.5%

\%

99% TEA
=99%

=99%
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1.2
1.2.1
25 wL PITC
1 mL
1 mol-L™' TEA-
1.2.2
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0.2 mol-L™!' PITC-

0.1 mol-L™' HCI
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1h 400 pL

200 pL 800 pL
HCI 10
1.3
Unitary Cjg
250 mmx4.6 mm 5 pm 30°C
254 nm 5 pL A 50 mmol-L™
pH 6.5) B
= 60:20:20 V/V/V 0~17

min 95% ~76% A 17 ~22 min 76% ~73% A 22 ~26
min 73% ~65% A 26 ~35 min 65% ~52% A 35 ~40
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2
2.1
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1:2
1:2
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2.2
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7.3 18
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2.3 RSD 14.2%
2.3.1
2.3.4
6 RSD  0.07%~0.42%
0.1 mol-L~" HCI 10
2.3.2 1
18 9~1 021 pg-mL™! 2 3
0.99 S/IN=10 92.65%~110.72% RSD 0.01%~5.68%
SIN=3 1
2.3.3
02462810 2.4
12 24 48 60 h 4
RSD=3.1% RSD<6.8%
3
1 18
/ng=mL™! R? LOD/pg-mL"! LOQ/pg-mL™!

Asp Y =0.378 7x10° X — 0.041 3x10° 17~666 0.997 7 241 8.05
Glu Y =0.374 6x10° X — 0.027 4x10° 18~736 0.999 4 4.02 13.41
Ser Y =0.429 3x10° X - 0.013 2x10° 13~525 0.999 9 0.01 0.03
Gly Y =0.414 3x10° X - 0.009 7x10° 9~375 0.999 9 0.01 0.02
His Y =0.398 4x10° X — 0.017 0x10° 19~776 0.999 9 0.65 2.17
Arg Y =0.399 1x10° X - 0.017 2x10° 22~871 0.999 9 1.81 6.04
Thr Y = 0.428 4x10° X - 0.017 8x10° 15~596 0.999 9 1.18 3.94
Ala Y =0.450 0x10° X — 0.014 6x10° 11~445 0.999 9 0.83 2.76
Pro Y =0.399 4x10° X - 0.007 9%x10° 14~576 0.999 9 0.02 0.06
Tyr Y =0.437 3x10° X - 0.010 7x10° 23~906 0.999 9 1.52 5.08
Val Y =0.436 2x10° X — 0.007 4x10° 15~586 0.999 9 1.24 4.14
Met Y = 0.466 5x10° X — 0.014 7x10° 19~746 0.999 9 0.63 2.09
Cy2 Y =0.623 9x10° X — 0.042 8x10° 15~601 0.999 6 1.80 5.99
Ile Y = 0.414 8x10° X - 0.007 9x10° 16~656 0.999 9 0.84 2.80
Leu Y =0.460 7x10° X — 0.008 7x10° 16~656 0.999 9 0.78 2.61
Phe Y =0.443 8x10° X — 0.009 5x10° 21~826 0.999 9 1.06 3.55
Trp Y =0.494 0x10° X - 0.013 8x10° 26~1 021 0.999 9 1.71 5.70
Lys Y =0.578 8x10° X — 0.024 1x10° 18~731 0.999 9 242 8.08
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2 18 n=2

/mM 1% RSD/% /mM 1% RSD/%

Asp 0.25 109.48 5.25 Tyr 0.25 108.55 221

0.50 95.40 0.21 0.50 96.97 0.02

1.00 102.77 0.17 1.00 100.52 0.01

Glu 0.25 109.47 2.00 Val 0.25 102.48 479

0.50 97.65 0.25 0.50 93.54 0.99

1.00 102.28 0.01 1.00 100.43 0.01

Ser 0.25 98.87 2.19 Met 0.25 109.30 2.19

0.50 97.09 0.32 0.50 95.00 0.55

1.00 101.07 0.01 1.00 101.44 0.01

Gly 0.25 105.27 3.76 Cy2 0.25 96.47 4.34

0.50 100.24 227 0.50 102.72 1.23

1.00 101.49 0.05 1.00 109.20 0.03

His 0.25 107.75 4.14 lle 0.25 104.05 5.68

0.50 98.26 0.65 0.50 95.65 0.12

1.00 103.40 0.01 1.00 102.99 0.01

Arg 0.25 109.23 3.88 Leu 0.25 98.36 4.68

0.50 95.27 0.78 0.50 95.42 0.91

1.00 100.52 0.02 1.00 99.24 0.03

Thr 0.25 110.72 5.50 Phe 0.25 106.32 4.99

0.50 98.26 0.75 0.50 97.13 166

1.00 103.67 0.01 1.00 92.65 0.01

Al 0.25 105.96 412 Trp 0.25 108.44 1.36

0.50 97.14 113 0.50 97.02 0.34

1.00 99.94 0.01 1.00 100.44 0.01

Pro 0.25 105.54 0.23 Lys 0.25 103.28 5.47

0.50 95.64 1.44 0.50 94.26 2.12

1.00 101.75 0.03 1.00 97.04 0.02

34 18 g-L!

1 2 3 4 1 2 3 4
Asp 2.6 5.1 3.9 1.5 Tyr 0.3 0.6 0.4 0.2
Glu 0.8 1.8 6.2 0.7 Val 3.6 6.8 4.8 1.8
Ser 1.0 1.9 22 0.6 Met 2.1 4.0 3.6 1.2

Gly 7.3 13.5 10.6 3.8 Cy2 0.4 - 1.7 -
His 2.0 3.7 6.3 1.1 Ile 40 73 6.7 2.0
Arg 44 8.4 8.1 22 Leu 49 8.9 13.0 2.5
Thr 23 44 6.3 1.2 Phe 55 10.2 10.2 2.9
Ala 1.9 35 6.0 1.0 Trp 0.7 1.8 1.6 0.6
Pro 1.1 22 3.8 0.6 Lys 5.0 9.3 13.8 3.0
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Content Determination of 18 Amino Acids in Compound Amino Acid Injection by HPLC with

Pre—column PITC Derivatization
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3. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: An efficient and sensitive analytical method for the simultaneous content determination of 18 amino acids
in compound amino acid injection was developed using high performance liquid chromatography (HPLC) with pre-
column derivatization. Phenyl isothiocyanate (PITC) was used as derivatization reagent. The target compounds were
separated on a Unitary—Cjg column (250 mm x 4.6 mm, 5 pm) in gradient elution mode using sodium acetate and
the mixture of acetonitrile, methanol and water as mobile phases. The detection wavelength was 254 nm. The
derivatization reagent dosage, derivatization time, salt concentration, the pH and the column temperature of mobile
phase were investigated. Finally, 18 amino acids were separated within 40 minutes. The method showed that the good
linearity (* = 0.997 7) was at a range from 9 pg-mL™ to 1 021 wg-mL™". The recoveries ranged from 92.6% to
110.7%. And the relative standard deviations (RSD) ranged from 0.01% to 5.68%. The limits of quantification (LOQ,
S/N = 10) ranged from 0.02 pg-mL™ to 13.41 pg-mL™". This method, which was simple, sensitive and accurate, can
be applied for the content determination of amino acids in compound amino acid injections.

Keywords: Pre-column derivatization, phenyl isothiocyanate, high performance liquid chromatography, compound

amino acid injection
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