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Study on UPLC fingerprint of free amino acid in Shuxuetong Injection
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Abstract: Objective To establish a UPLC fingerprint analysis method for free amino acids in Shuxuetong Injection.Methods Using
phenyl isothiocyanate (PITC) derivatization method, using a Waters Acquity ultra performance liquid chromatograph, gradient
elution with CORTECS” C,, column (150 mmx2.1 mm, 1.6 pm) in acetonitrile-0.1% formic acid water, the flow rate is 0.1 mL/min,
column temperature is 25 °C, the injection volume is 2 puL, and the detection wavelength is 254 nm.Results There are 28 common
peaks in 33 batches of different batches of Shuxuetong Injection, including 15 known peaks, namely histidine (His), arginine (Arg),
serine (Ser), glycine (Gly), glutamic acid (Glu), aspartic acid (Asp), threonine (Thr), proline (Pro), alanine (Ala), tyrosine (Tyr),
methionine (Met), valine (Val), leucine (Leu), lysine (Lys), phenylalanine (Phe), the similarity of samples and standard fingerprints
of different batches are above 0.994.Conclusion The UPLC fingerprint analysis method established in this experiment is stable and
has high precision. It can be applied to the quality control and evaluation of Shuxuetong Injection.
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Table 1 Different batches of Shuxuetong injection

07 fits ER7 fits

1 17010211 18 17092121
2 17032311 19 17092222
3 17032812 20 17092611
4 17033024 21 17092711
5 17040421 22 17092811
6 17040511 23 17102311
7 17040613 24 17102711
8 17040711 25 17102811
9 17040911 26 17102911
10 17041821 27 17110111
11 17042021 28 17110311
12 17042121 29 17110511
13 17050711 30 17110611
14 17051312 31 17110711
15 17051411 32 17110811
16 17051611 33 17111021
17 17052711
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Table 2 Precision, stability, and reproducibility results of

free amino acid fingerprints of Shuxuetong Injection (n=6)

K% RSD/% HEHEITERSD/Y%  faiETERSD/%

WS FEXTOR ARGSUE ARXTOR AHXTUE ARXSOR ARXTUE
BIrrE Al EEEE mmAR B

1 0.06 3.34 0.10 3.47 0.17 4.21
2 0.12 4.40 0.10 2.36 0.10 2.85
3 0.18 2.80 0.24 4.76 0.23 4.69
4 0.20 3.20 0.21 1.71 0.20 4.23
5 0.16 4.87 0.19 4.28 0.14 2.55
6 0.16 6.15 0.19 6.15 0.20 4.72
7 0.18 4.62 0.17 4.42 0.19 1.50
8 0.15 5.20 0.16 3.31 0.20 4.71
9 0.22 5.20 0.25 5.00 0.27 7.21
10 0.26 2.35 0.32 4.23 0.31 2.52
11 0.26 3.03 0.29 4.42 0.33 4.88
12 0.28 1.99 0.32 3.92 0.37 1.92
13 0.33 2.57 0.36 5.04 0.41 2.63
14 0.23 2.44 0.33 4.63 0.31 2.68
15 0.23 5.10 0.27 430 0.31 4.59
16 0.20 3.30 0.25 4.56 0.28 6.14
17 0.26 1.62 0.27 2.44 0.36 1.86
18 0.24 4.88 0.29 4.32 0.32 4.12
19 0.11 4.22 0.13 4.42 0.15 7.57
20 0.12 4.19 0.13 4.48 0.15 3.27
21 0.13 5.63 0.15 7.08 0.16 5.83
22 0.12 2.06 0.15 5.08 0.14 4.27
23 0.17 6.26 0.19 6.24 0.20 5.10
24 0.18 3.23 0.21 4.56 0.20 4.45
25 0.15 3.31 0.19 4.54 0.17 3.71
26 0.20 2.39 0.25 3.93 0.22 2.26
27 0.23 4.23 0.26 4.50 0.25 4.77
28 0.13 5.37 0.13 5.97 0.15 4.70

7B E R
233 FEMESLIS RS WL 1 mL B I v G
PR 16D, 322,47 TR il £ 538 5 VA 0, 4
T 0.2.4.6.8. 12 hi#E#f 2 pL, ic F 3L 0 itk 04 (R BY
I [) Je g T AR, 25 %8 = I AR A R RE B AR S 1, T
HHERSDME, 4R NEK2, RAFREZIE FNE
12 h 2 € .
24 EYELREHESLRBIE S

3 9 K a5 WXt B VA A A I Y SR R
il 16) 25 B SV VR 1 mL, $%2 IR 422,247 30 )7 5
1) 8 At 30 S VA T, 2 IR 217 I € 3 45 1 0 S
103 UPLC B3, DL 1o 43 5L 33 N AS AL R 1)
B M@ S 1 mL, 4%92.2.47 3007 1 1) 4 B i
T, i B 2,17 T A B8 2% A 23 il W g 5 45 B AS R tE k
{1 G5t 1ML 38 8 564 ¥ UPLC 48 80 EE , 7 DA &2 (Ala)
ViR IR, il P b 24 €003 3 20 B0 R ABLURE A 3
2.0 i, B K 25 2% 5125, 20100 % 33 AN ARk

5 10 15 20 25 30 35 40

t/ min

3-4H 5 R (His) ; 5-FE 2 MR (Arg) ; 10-22 82 (Ser) ; 11-H & BR (Gly) ;
12-B AR (Gl 5 13- RE R R (Asp) ; 14-FF &R (Thr) ; 16-JHE
J% (Pro) ; 17- N &2 (Ala) ; 20-F% 20 R (Tyr) 5 21- R Z R (Met) 5 22-
SR MR (Val) ;25-F5 5 R (Lew) ; 26-H1 & R (Lys) ; 27-4 A & B2 (Phe)
3- histidine (His) ; 5- arginine (Arg); 10- serine (Ser); 11- gly-
cine (Gly); 12- glutamic acid (Glu) ; 13- aspartic acid (Asp); 14-
threonine (Thr); 16- proline (Pro); 17- alanine (Ala); 20- tyro-
sine (Tyr); 21- methionine (Met) ; 22- valine (Val) ; 25- leu-
cine (Leuw) ; 26- lysine (Lys) ; 27- phenylalanine (Phe)
1 BAMWERMA) BRILE S EERB) =B8R
UPLC &2iZE
Fig. 1 UPLC chromatogram of mixed reference (A),
Shuxuetong injection sample (B), and blank control (C)
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3-4 2R (His) ; 5-FE 2R (Arg) 5 10-22 2 R (Ser) s 11-H &R (Gly) 5 12- B 2R (Glw) 5 13- KR L AR (Asp) ; 14-F7 2 R (Thr) ; 16-ffi 2 R (Pro) 5 17-
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3- histidine (His) ; 5- arginine (Arg) ; 10- serine (Ser); 11- glycine (Gly); 12- glutamic acid (Glu); 13- aspartic acid (Asp); 14- threo-
nine (Thr); 16- proline (Pro); 17- alanine (Ala); 20- tyrosine (Tyr); 21- methionine (Met) ; 22- valine (Val) ; 25- leucine (Leu) ; 26- ly-
sine (Lys) ; 27- phenylalanine (Phe)
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Fig.2 UPLC fingerprint of 33 different batches of Shuxuetong Injection
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Table 3 Similarity analysis results of 33 different batches

of Shuxuetong Injection

Mk AR | ftw MILEE | Hk MU
1 1 12 0.998 23 0.999
2 0.999 13 0.998 24 0.999
3 1 14 0.997 25 0.999
4 0.999 15 0.997 26 0.999
5 0.998 16 0.999 27 0.999
6 0.999 17 0.999 28 1
7 0.998 18 1 29 0.999
8 0.999 19 1 30 0.999
9 0.998 20 0.997 31 0.998
10 0.994 21 0.997 32 0.999
11 0.995 22 0.998 33 1
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