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Determination of imperatorin in Angelica dahuricae by quantitative nucle-
ar magnetic resonance (qQNMR) spectroscopy

YANG Lan, LI Qian, FENG Yan-mei, QIU Dai-yu
( Department of Cultivation and Identification of Chinese Herbal Medicine, Gansu Provincial Key Laboratory of Good Agricultural Productive Technology for
Traditional Chinese Medicines, College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: A quantitative nuclear magnetic resonance (qNMR) spectroscopy for determining the imperatorin content in
traditional Chinese medicine Angelica dahuricae was established. The gNMR measurements were performed on 400 MHz spec-
trometer with hydroquinone as the internal standard reference in deuterated dimethyl sulfoxide (DMSO-d6) solvent. The tem-
perature was 293.7 K, spectral width (SWH) was 8 012.8 Hz, sampling time (AQ) was 4.0 s, relaxation time (D1) was 1
s, pulse width (P) was 14.90 s, the number of scans (/NS) was 32 times, the number of empty sweep (DS) was two times.
The peak of 87. 65 in imperatorin and the peck of 86.55 in hydroquinone were selected as quantitative peak and internal
standard peak, respectively. The linearity, detection limit, the limit of quantification, precision, reproducibility, stability and
recovery were evaluated by methodology, and results were good. The obtained results were validated by high performance lig-
uid chromatography ( HPLC) method. The determined contents of imperatorin by qNMR are in accordance with the results by
HPLC, indicating that gNMR can be applied to determine imperatorin of Angelica dahuricae.
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Fig.1 'H quantitative nuclear magnetic resonance( gqNMR) spectra of imperatorin (A), hydroquinone (B) and their mixture (C)
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Fig.2 The linear relationship of mass ratio and area ratio be-

tween standard and internal standard
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Table 1 Recovery of the imperatorin in Angelica dahuricae by the 'H-gNMR
e Rl B A HUEES s EEVES SF-4% [m] i 2 AR 1 22
(mg) (mg) (mg) (%) (%) (RSD) (%)

1 1.064 1.500 2.619 103.650 102.740 2.503

2 1.023 1.500 2.537 100.922

3 1.023 1.500 2.619 106.377

4 1.064 1.500 2.619 103.650

5 1.064 1.500 2.619 103.650

6 1.064 1.500 2.537 98.194
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Table 2 Content of imperatorin in Angelica dahuricae by the 'H qN-
MR and high performance liquid chromatography ( HPLC)
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Fig.3 '"H qNMR spectra of Angelica dahuricae extracts from Xingiao( A ), Xinsheng(B) and Daying( C)
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