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Abstract: Due to the difference in structure and chemical properties of amino acids, it is difficult to
determine amino acids with different properties by GC-MS. A method was established for the simultaneous
determination of 20 amino acids by using ethyl chloroformate (ECF) as the derivatization reagent and adjusting
pH 9-10 in the second derivatization in this study. The results showed that 20 amino acids were well separated
and the compounds in the 2—20 pg-mL™" concentrations were detected with a good linear response correlation
coefficient /* greater than 0.99. The results of precision and system adaptability show that RSD <10%, the
average recovery of samples in the 78.3%—109.9%. The results showed that the method was simple and easy

to use, and the derivatization method could be carried out in aqueous solution. The derivatization product was
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stable with wide linear range, thus this method could be used for the determination of a variety of biological

samples such as Astragalus mongolicus, mouse urine sample and mouse serum sample.
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Scheme 1 Reaction equation of ethyl chloroformate (ECF, A)
and N-methyl- N-(trimethylsilyl) trifluoroacetamide (MSTFA, B)

SIS g5 AR, TR e A AT AR A T v A B Y 0
BT B PR 2 B AT, 2 S I ECF TR
W ITEILAT IR 20 Pha B mR, FEZR-1- 5 H 2% it g
A VR 5y B LA
2 FAEEER

LEILRW, X R E IR, 7 2~20 pgrmL !
YR B S A A R AP ISR R, MR A
BIRT 099, fEAMEF LRI, MR IERIE R
W17 PRI S EWE R 1 RS EEA . R
GUIE B S 45 R oR 20 AR R E M B T RSD <
10%, B R> 1.5, RITIEMRGE N RIT.
25 P SEIG 45 B RSD < 10%, 2 B 5 VE RIS % % B
I o R VESEIR 45 KRR, & H AR (O W AR T Or B i
V) S €0 % 0 T AR LU AR 2 0 W S AR, 0B R ) HE
) RSD #I7E 10% LA, AR5 WAL 24 h WEROE
BRI R W 1.

IRE I R S8 45 R LW, 3R AR B R A
17 PR SR B 138 [RIUSCR 7 A 7R 78.3%~
109.9% 2 [A] » H: RSD 7£ 0.69%~6.66% 2 [8], 8%
Ji iR BIHER R R AT

T M TR L RS R . R [HR
KRR e R, o BRI G 3 7 R4
PER R REE . BT A G =Y e YA
[e] Wi e 55 7 TR AT AR, T 2 SEIR R P E B
HIE R
3 EFREHEARNE

Fo B IR TR A B R AR | N BRI BN R L
EIREAR, RS ECF A7 24E 4k J7 i K (it 43 My
SAFHERE T . S RAE 1 Fiow, BRI 0 B A
T, ARFRUEEETD, ROt 5 AT A A T i HE R
AR BL BN BRPRASE AN LR #AT CF AROARSE U80R, « BAE A



© 618 - #j %% %#3}  Acta Pharmaceutica Sinica 2017, 52 (4): 615 -619
Table 1 Regression data, equation precision, limit of quantification (LOQ), system adaptability and stability.  Y: Peak area; x:
Concentration of compound (pg-mL™"); ND: Not detected
Name Regressionequation s Linear range LOQ Precision Adaptability Stability
Ala Y=0.5561x+0.0356 0.998 6 2-20 150 7.01 4.8 2.5
Gly Y=10.243 x +0.035 3 0.999 1 1-20 150 9.22 3.8 3.6
Val Y=0412 x+0.0123 0.999 2 0.5-20 150 8.29 4.5 4.8
Leu Y=0.121 x +0.022 4 0.998 9 0.5-20 150 8.19 3.5 0.5
Ile Y=0.412 x+0.042 2 0.999 7 0.5-20 150 8.04 5.7 1.3
Thr Y=0.103 x + 0.023 1 0.999 1 2-20 150 7.58 7.2 2.4
Pro Y=0.721 x +0.052 1 0.9979 0.5-20 150 7.83 6.5 3.7
Asn Y=0.112 x + 0.022 0.998 8 0.5-20 150 8.92 4.1 1.7
Asp Y=10.631 x+0.0312 0.994 9 0.5-20 150 9.16 8.7 52
Ser Y=0213 x+0.012 0.998 3 2-20 150 6.05 5.5 6.5
Met Y=10.093 x +0.023 2 0.9977 0.5-20 150 5.24 ND 5.6
Glu Y=0.212x+0.012 1 0.994 1 0.5-20 300 9.49 4.2 33
Phe Y=0.451 x +0.062 1 0.998 6 0.5-20 150 7.19 3.5 6
Cys Y=0.412x+0.013 4 0.997 8 2-20 150 5.04 ND 4.1
Gln Y=0.122 x +0.032 2 0.9975 2-20 300 7.34 ND 2.8
Lys Y=0.141 x + 0.0352 0.998 3 0.5-20 500 6.81 8.3 7.4
His Y=0.211x+0.0203 0.998 2 0.5-20 150 7.92 6.4 33
Tyr Y=0.109 x + 0.042 3 0.999 2 0.5-20 150 8.86 5.4 2.5
Arg Y=0214 x+0.032 1 0.995 6 0.5-20 150 7.19 4.1 33
Trp Y=0.0812x+0.0215 0.998 9 0.5-20 150 8.04 6.2 2.5
2.5e+77 Table 2 Determination of amino acids in biological samples.
o ND: Not detected
156471 i Amino acid content in biological samples
Loes7] o 0 Compound ™ Assragalus flowers ~ Mouse urine  Mouse serum
- 2 /mg-g" /ug-mL™! /ug-mL™!
LB d JL H & Ala 10.4 224 5.86
00 N Gly 6.95 1.04 3.25
e i Val 3.01 1.63 3.50
o 15e7] 568 ) Leu 2.62 0.89 2.54
= g 7 " Ile 1.78 1.24 ND
£ 4 eon Y : Thr 2.38 2.32 ND
? 0o M Pro 6.30 1.57 ND
0.0 ot Asn 5.40 2.25 ND
2.0e+71 i Asp 2.23 1.75 0.73
ol Ser 2.78 ND ND
1.0e+7 Met ND 1.45 ND
Glu 491 8.34 ND
5.0e+6-
Phe 1.18 4.58 2.37
0 15 20 25 30 35 40 Cys ND 5.25 ND
Retention time / min Gln ND 8.75 ND
Figure 1 The GC-MS chromatogram of three samples deriva- Lys 4.12 1.46 5.25
tized with ECF. A: The amino acids of Astragalus flower; B: His 1.76 ND 1.69
The amino acids of the mouse urine; C: The amino acids of the Arg 1.37 ND 3.11
mouse serum. The codes of peaks 1—-20 were the same as in Trp 1.74 ND 2.86
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