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Evaluation of spike quality of Schizonepeta tenuifolia based on
fingerprint and chemometrics
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Abstract: The quality control and evaluation methods of Schizonepeta tenuifolia were established by HPLC
fingerprint, multi index component content determination and chemical pattern recognition to provide basis for the
quality control of medicinal materials. The chemical components of 25 batches of Schizonepeta tenuifolia panicle
medicinal materials and decoction pieces collected were analyzed by high performance liquid chromatography, and
the common pattern of fingerprint was established. A total of 22 common chromatographic peaks were calibrated,
and their similarity was more than 0.9. The samples were divided into three categories according to different
producing areas by cluster analysis. The results of principal component analysis and cluster analysis were consistent.
Finally, five differential markers of different batches of Schizonepeta tenuifolia were selected by orthogonal partial
least squares discriminant analysis. Through the identification of the reference substance, it was determined that
peak 9 was hesperidin, peak 10 was rosmarinic acid, peak 13 was tilianin, peak 14 was quercetin, and peak 20 was
pulegone. The quality evaluation method established in this study is stable and reliable, and is suitable for the quality
control of Schizonepeta tenuifolia.
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Table 1  Origin information of 25 batches of medicinal materials
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Sample No. Origin Batch No.
S1 Liuzhuang Village, Luoyang City, Henan Province JJS170311
S2 Liuzhuang Village, Luoyang City, Henan Province JJS170312
S3 Liuzhuang Village, Luoyang City, Henan Province JJS170313
S4 Liuzhuang Village, Luoyang City, Henan Province JJS170314
S5 Liuzhuang Village, Luoyang City, Henan Province JJS170315
S6 Tonghe Village, Luoyang City, Henan Province JJS180311
S7 Tonghe Village, Luoyang City, Henan Province JJS180312
S8 Tonghe Village, Luoyang City, Henan Province JJS180313
S9 Tonghe Village, Luoyang City, Henan Province JJS180314
S10 Tonghe Village, Luoyang City, Henan Province JJS180315
S11 Beiwangmai Village, Anguo City, Hebei Province JJS180321
S12 Beiwangmai Village, Anguo City, Hebei Province JJS180322
S13 Beiwangmai Village, Anguo City, Hebei Province JJS180323
S14 Beiwangmai Village, Anguo City, Hebei Province JJS180324
S15 Beiwangmai Village, Anguo City, Hebei Province JJS180325
S16 Pengjiazhuang Village, Xinle City, Hebei Province JJS180331
S17 Pengjiazhuang Village, Xinle City, Hebei Province JJS180332
S18 Pengjiazhuang Village, Xinle City, Hebei Province JJS180333
S19 Pengjiazhuang Village, Xinle City, Hebei Province JJS180334
S20 Pengjiazhuang Village, Xinle City, Hebei Province JJS180335
S21 Sichuan Xinhehua Traditional Chinese Medicine Decoction Pieces Co., Ltd. JJS2101018
S22 Sichuan Xinhehua Traditional Chinese Medicine Decoction Pieces Co., Ltd. JJS2101019
S23 Sichuan Xinhehua Traditional Chinese Medicine Decoction Pieces Co., Ltd. JJS2101020
S24 Sichuan Xinhehua Traditional Chinese Medicine Decoction Pieces Co., Ltd. JJS2101021
S25 Sichuan Xinhehua Traditional Chinese Medicine Decoction Pieces Co., Ltd. JJS2101022
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Figure1l The HPLC chromatograms of mixed standard solution (A, B) and sample solution (C, D). 7: Caffeic acid; 8: Rutinum; 9: Hesperidin;
10: Rosmarinic acid; 13: Tilianin; 14: Quercetin; 20: Pulegone; 1-6, 11, 12, 15-19, 21, 22: Unkonwn
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Table 2 Linear analysis of seven components in Schizonepeta tenuifolia panicle

Analyte Calibration equation r’ Linear range/ug-mL™*
Pulegone Y =2.166 5X + 11.614 0 0.9999 16.878 4-101.270 4
Hesperidin Y =10.841 0X + 23.725 0 0.999 2 25.702 5-102.810 1
Rosmarinic acid Y =0.758 8X - 4.916 2 0.999 8 25.138 2-87.983 6
Tilianin Y =3.7336X -4.511 0 0.999 9 32.3123-91.657 6
Quercetin Y =6.166 7X + 4.032 3 0.999 8 28.767 3-98.455 7
Caffeic acid Y =16231X+26250 0.999 7 3.2155-12.862 0
Rutinum Y =7.5422X -1.036 3 0.999 6 2.1221-9.787 6
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Table 3  Determination results of 7 components in 25 batches of samples

85

Sample Component /mg-g*
No. Pulegone Hesperidin Rosmarinic acid Tilianin Quercetin Caffeic acid Rutinum
S1 1.583 4 1.0271 0.783 6 0.893 7 0.9124 0.2916 0.099 8
S2 1.607 6 0.8959 0.7959 0.813 4 0.8325 0.286 2 0.089 5
S3 1.6745 0.8431 0.7521 0.794 6 0.8122 0.2338 0.078 7
S4 15729 0.896 5 0.7924 0.8321 0.856 7 0.2439 0.082 4
S5 1.586 0 0.8828 0.7899 0.8013 0.8478 0.2316 0.067 5
S6 1.561 1 15111 0.9950 1.3243 14132 0.2450 0.0723
S7 1.576 2 1.2519 0.690 4 0.8754 1.0125 0.256 8 0.090 2
S8 1.400 1 1.2517 0.8837 0.987 8 1.0113 0.2358 0.074 3
S9 1.567 2 1.3720 0.9436 11243 1.2324 0.246 1 0.062 5
S10 15014 1.398 3 0.984 0 1.037 6 1.198 6 0.286 5 0.146 7
S11 1.562 4 1.6390 2.772 6 1.043 6 1.367 4 0.3152 0.2312
S12 15919 1.6879 27771 11123 1.456 3 0.3148 0.2301
S13 15761 24835 3.462 2 1.342 3 1.787 2 0.3515 0.223 2
S14 1.656 0 2.3472 2.9472 14225 1.6212 0.3271 0.2325
S15 1.658 7 22361 26310 14326 18708 0.3110 0.241 3
S16 2.500 8 11219 0.7191 0.894 5 0.9135 0.2235 0.083 2
S17 3.099 3 1.168 3 0.8393 0.923 2 1.0129 0.257 3 0.089 8
S18 3.2829 1.506 1 0.560 1 0.7875 1.2343 0.2571 0.0795
S19 3.2975 1.1613 0.646 2 0.845 2 09121 0.280 6 0.097 3
S20 3.416 2 1.484 2 0.908 9 1.1288 1.3232 0.2341 0.0712
S21 15127 1.5876 2.3154 1.002 5 1.2318 0.2876 0.198 3
S22 1.4987 1.3209 21232 11231 1.2014 0.3212 0.1878
S23 1.598 9 1.2976 1.989 8 1.2213 1.2326 0.278 4 0.178 6
S24 1.5887 1.7756 1.2236 1.2572 1.3887 0.3321 0.2103
S25 1.632 1 15787 1.783 9 1.3585 1.4238 0.3431 0.2232
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Figure 2  Cluster analysis of 25 batches of Schizonepeta tenuifo-
lia panicle samples
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Table 4
Schizonepeta tenuifolia

Principal component analysis of 25 batches of

Peak Principal component Peak Principal component
No. 1 2 3 4 No. 1 2 3 4

1 0.705 0.303 0.548 0.062| 12  0.914 -0.073 -0.033 0.175
2 0.985-0.004 0.041 -0.11 | 13 -0.469 0.715 0.481 -0.11

3 0.565 0.293 -0.26 -0.354| 14 0.674 0.554 0.308 -0.286
4 0929 -0.217 0.05 -0.174)| 15 0.398 0.873 -0.073 -0.202
5 -0.01 -0.328 0.592 0.334| 16 -0.038 0.848 -0.39 -0.024
6 0 0.663 0.173 0.387|| 17 -0.402 0.782 0.409 -0.087
7 0.945-0.128 0.083 -0.12 | 18 -0.481 0.248 0.655 -0.253
8 0.959 0.026 0.003 0.182) 19 -0.072 0.558 -0.068 0.529
9 0.945-0.064 0.101 0.193| 20 0.283 0.832 -0.045 -0.207
10 0.966 -0.161 -0.052 -0.113| 21 -0.108 -0.767 0.401 -0.213
11 0596 0.476 0.065 0.43 | 22 0.351 -0.799 0.304 0.049
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Figure 4 Orthogonal partial least squares-discriminant analysis
scores of 25 batches of Schizonepeta tenuifolia spike samples
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Figure 5 Loading diagram of 25 batches of Schizonepeta tenuifolia
panicles
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Figure 6 OPLS-DA replacement test chart (A) and VIP chart of each component of 25 batches of samples (B)
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