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Determination of caffeic acid, danshensu, protocatechuic acid and ferulic acid in
Salvianolic Acids for Injection by quantitative nuclear magnetic resonance
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Abstract: Objective To establish a quantitative nuclear magnetic resonance (QNMR) technique for the simultaneous determination
of caffeic acid, danshensu, protocatechuic acid and ferulic acid in Salvianolic Acids for Injection. Methods The contents of phenolic
acids in four monomers were determined by gNMR. Pulse sequence “g30 suppresses water peaks, with a spectral width setto 8 012.8 Hz,
temperature was 25 °C, sampling points are 131 072, collection time was 4.09 s, relaxation delay time was 8.26 s, and longitudinal
relaxation time was 1.25 s. The sampling frequency was 16, the receiver gain value was 35.6, the digitizer resolution value was 18,
the number of spatial scans was 4, and the transmitter frequency offset was 6.0 x 107°. The contents of phenolic acids in four
monomers were calculated according to the integral peak area ratio and mass ratio with trifluoroacetic acid-d as the internal standard.
Results The signal for caffeic acid, danshensu, protocatechuic acid and ferulic acid was 9.47x107(s, H-7), 8.02x107°(s, H-8), 5.86x
107%(s, H-8), and 12.79%x107%(s, H-8) respectively. Caffeic acid ranged from 0.103—1.625 ug'mL™" (> = 0.999 3), danshensu ranged
from 2.256—3.194 ug-mL™" (+* = 0.999 5), protocatechuic acid ranged from 9.699—13.584 ug-mL™" (+*=0.999 8), ferulic acid ranged
from 1.566—2.649 pgmL™" (* = 0.999 6). The recoveries were 104.9%, 101.5%, 104.1% and 101.4% respectively, and the RSD values
were 1.6%, 2.1%, 2.3% and 1.5% respectively. The precision, accuracy, and repeatability are all good. Conclusion qNMR can
simultaneously determine the contents of four monomeric phenolic acids in Salvianolic Acids for Injection.

Key words: quantitative nuclear magnetic resonance; Salvianolic Acids for Injection; traditional Chinese medicine injection; quality

Yt #s HHEA: 2023-05-23
F—EE B E(1983—) , Uk, ARFE P, RN, HFFTT M 25453 Bt BE-mail:493418842@qq.com
*BIEVERE AN (1976—) , UK, 8L 7, 2%, Wh T 07 I 25 it 5 45 . E-mail:493418842@qq.com



465 FE8H 202381 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No.8 August 2023 + 1687 -

control; caffeic acid; danshensu; protocatechuic acid; ferulic acid
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Fig. 1 qNMR quantitative spectrum of caffeic acid (A), danshensu (B), protocatechuic acid (C) and ferulic acid (D)
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Table 1 Determination results of linearity, LOD and LOQ

D %ix AU/ R? etEVEE/(ug-mL™)  LOD/(pg'mL™)  LOQ/(pg-mL™)
Wi y=0.218 4 x+0.062 7 0.999 3 0.103~1.625 63.88 223.14
e y=0.546 3 x—0.085 0 0.999 5 2.256~3.194 59.48 225.33
LRI y=0.7422x—0.125 3 0.999 8 9.699~13.584 61.57 230.85
B ZR TR y=1.446 8 x+0.926 7 0.999 6 1.566~2.649 60.09 229.41
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Table 2 Sample determination results (7=3)
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