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Abstract: Objective To establish methods for HPLC fingerprint, and multi-component quantitative analysis of Aconitum pendulum,
a Tibetan medicine, for quality evaluation of different batches of the herb. Methods HPLC fingerprints of 15 batches 4. pendulum
were established, and common peaks were analyzed combined with chemical pattern recognition. Quantitative determination was
carried out for three components: benzoylaconine, aconitine, and 3-deoxyaconitine. Results A total of 10 common peaks were
calibrated in the HPLC fingerprint, among which three characteristic peaks were identified: benzoylaconine (peak 4), aconitine (peak
9), and 3-deoxyaconitine (peak 10). The similarity degree between the fingerprint patterns of the 15 test samples and the control

fingerprint pattern was all above 0.9, indicating that the overall chemical composition of the different batches of samples was relatively
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consistent. Both hierarchical cluster analysis (HCA) and principal component analysis (PCA) divided the 15 batches into two

categories. In orthogonal partial least squares-discriminant analysis (OPLS-DA), with variable importance in projection (VIP) > 1 as

the threshold, four main differential components were obtained: peak 9 (aconitine), peak 1, peak 7, and peak 8. Aconitine was the key

index distinguishing the two categories. The mass fractions of benzoylaconine, aconitine, and 3-deoxyaconitine in 15 batches were
0.024 2—0.057 7, 0.329 8—1.257 0, 0.218 0—0.377 1 mg-g', respectively. Conclusion The established HPLC fingerprint, and

multi-component quantitative methods are simple and reliable. Combined with chemical pattern recognition, they can provide scientific

data support for quality evaluation, improvement of quality standards, and rational clinical application of 4. pendulum.
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Table 1 Sample information of A. pendulum

'S 7L it 5 i 's 7= Hh i)

S1 i H YL-718-2411-001 S9 HigTT YL-718-2501-003
S2 HE YL-718-2411-002 S10 HiET YL-718-2501-004
S3 i H YL-718-2412-001 S11 i H YL-718-2502-001
S4 i H YL-718-2412-002 S12 i H YL-718-2502-002
S5 Hm R YL-718-2412-003 S13 HiET YL-718-2503-001
S6 Hl R YL-718-2412-004 S14 HigTT YL-718-2503-002
Y Hw R YL-718-2501-001 S15 Hm R YL-718-2503-003
S8 T YL-718-2501-002
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5 3:0% 0.50 mg-mL™' X% 3kH% 0.45 mg-mL .
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TREAW FHETIER FRARVINHEEE 5mL, #8754k
PAEVEME, IR FHRTZ 0.22 pum ALIEBE, B75
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Fig.1 HPLC fingerprint chromatograms of 15 batches of
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Table 2 Principal component factor loading matrix of 4.

pendulum
e 5 PC1 PC2 PC3
1 0.4302 0.008 7 0.108 5
2 0.0145 0.598 4 0.066 0
3 0.1918 0.094 3 0.709 1
4 —0.240 6 0.490 2 0.092 3
5 0.228 9 0.4611 —0.218 8
6 -0.3215 0.166 2 0.3899
7 -0.4258 0.1935 -0.023 5
8 0.358 7 0.167 2 —0.3395
9 0.404 9 0.254 1 0.016 9
10 —0.300 6 0.150 2 —0.395 7
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Fig. 5 OPLS-DA score diagram of 15 batches of 4.
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Fig. 6 Permutation test of OPLS-DA model for 15 batches
of A. pendulum
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Fig.7 VIP of 10 common constituents in 15 batches of 4.
pendulum
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Table 3 Contents of three constituents in 15 batches of A4.

P 5 7 b A Fee R o e e A AR 2 AN S 35 1 T I
L. AHFRENL T 15 HFERR HPLC $R4L
P, RRIIRRE 10 NIEATIE, FFEHEIA DR H B Sk
JEB Skl 3-SR S Sk b 3 NMRFIE s R
M5 8RR, S11~S15 HER S b & 15 I
THARAMK, SRTO I E R &, Raizittik
FEbn 5 HAOHLR R W] B R B2 5, %5 hl e
SEFHERAOS 1] AR A% 1 B A7 PR 55 R 2R A
Ko AWM T HREEHER] HPLC $5 40K, [Fm
SER T IR LS SR 5 Sk 3 AL Sk 3
Toft A Wk 14 5 B S, R TS SR AT D B e (1 B 1
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