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Identification of Chemical Constituents and Quantitative Determination of Five Major Components in
Volatile Oil from Jindan Fuyan Granules ZHU Liang-hui', LIU De-hong', WU Qian-ying"?, CHEN Wei-kang™, ZHU
Zuo-Wei', CHEN Xi', MIAO Gui-zhong® (1. Jiangxi Institute for Drug Control, Jiangxi Province Engineering Research Center of
Drug and Medical Device Quality, Nanchang 330029, China; 2. School of Pharmacy, Jiangxi University of Traditional Chinese
Medicine, Nanchang 330029, China; 3. Jiangxi Huatai Pharmaceutical Co., LTD, Yifeng 336300, China)

Abstract: A method for the identification and quantitative determination of chemical components in the volatile oil intermediate of
Jindan Fuyan Granules was established to improve preparation quality control. Gas chromatography—mass spectrometry (GC-MS)
combined with the NIST spectral library was used to characterize the chemical components of the volatile oil intermediate. Based on
the analytical results, the chromatographic conditions for gas chromatography with flame ionization detection (GC-FID) were
optimized. The contents of five representative components, namely o-pinene, D-limonene, a-elemene, f-elemene, and
cinnamaldehyde, were simultaneously determined, and the method was systematically validated using 17 sample batches. A total of
21 volatile components were identified in the volatile oil intermediate, providing insight into the material basis underlying the
efficacy of this traditional Chinese medicine preparation. The five target components exhibited good linear relationships within their
respective concentration ranges (R? > 0.9972). The relative standard deviations (RSDs) for instrument precision, sample stability, and
method repeatability were all below 2%, whereas spike recovery rates ranged from 99.27% to 103.00% with RSDs below 3%. The
concentrations of the five components in the 17 sample batches ranged from 15.75 to 24.35, 25.12 to 37.86, 33.26 to 39.54, 24.02 to
28.06, and 58.57 to 66.72 mg/g, respectively. Variations in the contents of these components were mainly attributed to differences in
the quality of raw herbal materials and insufficient refinement of the extraction process. The established method demonstrated simple
operation, favorable specificity, and high accuracy for the identification and quantitative determination of volatile oil components in
Jindan Fuyan Granules. This method fills a gap in the quality control of volatile oil in this preparation and provides a scientific basis
for quality evaluation, production process optimization, and whole-process quality control.

Key words: Jindan Fuyan Granules; volatile oil; GC-MS; GC; constituent identification; content determination
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Tab.1 Analysis results of volatile oil components in Jin Dan Fu Yan Granules
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Fig.3 Chromatogram of the sample solution of volatile oil
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Mo 45 Ha-TRM S8 N23.20 mg/g. DG & & SR A 2 599.27% 102.42%+ 99.34% 102.93%
3573 mg/gs o-MEE M E R N37.33 mg/gs f-HIE 103.00%, RSDEZ91.98% 2.73%- 1.01%-
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Tab.2 Results of the volatile oil recovery test

EX S B E/mg  WEE/mMg  HiNE/mg  HERTE/mg  BECERY% SESME Y% RSD/%
49.0 2.2548 1.1340 1.1368 98.59
49.0 2.2409 1.1340 1.1368 97.36
492 2.3103 1.1340 1.1414 103.08
a-JRI 99.27 1.98
48.7 2.2479 1.1340 1.1298 98.60
49.1 22618 1.1340 1.1391 99.00
48.8 2.2548 1.1340 1.1322 98.99
49.0 3.5081 1.7170 1.7508 102.35
49.0 3.5081 1.7170 1.7508 102.35
492 3.4289 1.7170 1.7579 97.32
D-FrigN 102.42 273
48.7 3.5534 1.7170 1.7401 105.61
49.1 3.5194 1.7170 1.7543 102.80
48.8 3.5308 1.7170 1.7436 104.09
49.0 3.6755 1.8480 1.8292 99.91
49.0 3.6614 1.8480 1.8292 99.15
492 3.6755 1.8480 1.8366 99.51
a-BEE I 99.34 1.01
48.7 3.6826 1.8480 1.8180 100.90
49.1 3.6472 1.8480 1.8329 98.18
48.8 3.6402 1.8480 1.8217 98.40
49.0 3.0686 1.7175 1.3093 102.43
49.0 3.1079 1.7175 1.3093 104.72
492 3.0817 1.7175 1.3146 102.89
BB N 102.93 1.08
48.7 3.0817 1.7175 1.3013 103.66
49.1 3.0686 1.7175 1.3120 102.28
48.8 3.0490 1.7175 1.3039 101.61
49.0 6.6298 3.3880 3.1512 102.67
49.0 6.6746 3.3880 3.1512 104.00
492 6.5580 3.3880 3.1641 100.17
TR 7 103.00 1.77
48.7 6.7105 3.3880 3.1319 105.63
49.1 6.6567 3.3880 3.1576 103.28
48.8 6.6029 3.3880 3.1383 102.26
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Tab.3 Results of the determination of volatile oil content in Jin Dan Fu Yan Granules

FH/ (mgeg!)

5 s
o-TRN D-Frigdds oM p-HENR R I
1 20230801 23.20 35.73 37.33 26.71 64.31
2 20230802 15.75 25.12 33.26 24.02 58.57
3 20230803 23.63 36.78 38.43 27.65 65.70
4 20230804 23.49 36.67 38.58 27.10 65.15
5 20230805 23.49 36.67 38.21 2731 64.69
6 20230806 24.35 37.86 39.54 27.93 66.54
7 20230807 23.78 37.02 39.32 28.06 66.45
8 20230808 23.34 36.19 37.33 26.76 63.39
9 20230809 23.70 37.02 39.03 27.79 65.89
10 20230810 23.56 36.67 38.58 27.45 65.52
11 20230811 23.20 3595 37.25 26.83 63.67
12 20230812 19.96 32.78 37.81 27.68 65.72
13 20230813 19.66 32.14 37.47 27.04 65.24
14 20230814 24.14 37.50 39.47 27.99 66.72
15 20230815 23.34 36.43 37.77 27.24 64.59
16 20230816 23.27 36.31 38.58 27.45 65.15
17 20230817 23.56 36.67 38.58 27.45 65.52
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