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Characteristic Analysis of "Imprinting Template" for Pungent Herbs Based on
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[ Abstract] Objective: To analyze the fingerprint of six pungent herbs based on the molecular
connectivity index (MCI) and the matching frequency total statistical moment method, and to study the division
and integration of the "imprinting template" of their volatile components, so as to find the common "imprinting

template" characteristics of the pungent herbs. Method: The volatile components of six pungent herbs were
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extracted by steam distillation, and their fingerprints were established by gas chromatography-mass spectrometry
(GC-MS) with a programmed temperature increase(80 °C for 5 min, 5 °C *min™ to 200 °C for 5 min, 2 °C *min"
to 230 °C for 10 min) , a splitting ratio of 20: 1, an electron bombardment ion source (EI) and the detection
range of m/z 35-650, and the average MCI and total statistical moment parameters of the fingerprints were
calculated. Then the matching frequency method was used to classify, integrate and confirm the chromatographic
peaks of the fingerprints of six pungent herbs. Result: The average zero order, first-order and second-order MCI
values of the volatile components of Pogostemonis Herba, Artemisiac Argyi Folium, Atractylodis Rhizoma,
Asari Radix et Rhizoma, Magnoliae Flos and Schizonepetae Herba were 9.02, 5.28 and 5.05, respectively. The
average values of peak number, total zero-order moment, total first-order moment and total second-order
moment were 60, 169x107, 22.49 min and 36.82 min®, respectively. The 20 integrated imprinting templates were
obtained by the matching frequency method for the six pungent herbs, among which three were common
imprinting templates with the retention times of (25.97+0.21),(26.90+0.20) , (31.64+1.24) min, respectively,
and the representative components were valencene, 8-elemene, caryophyllin, etc. Conclusion: MCI combined
the matching frequency total statistical moment can divide and integrate the characteristics of imprinting

templates of six pungent herbs, and find their common chromatographic imprinting characteristics, which can

provide a reference for the determination of effective substances of pungent herbs.
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Fig.1 GC-MS fingerprint of six pungent herbs
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Table 2 Number of peaks, total statistical moment parameters and average molecular connectivity indexes of volatile components in six

pungent herbs (x+s)
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ST 6 30+4 30.70+12.40 33.10+0.87 5.88+1.76 11.43+0.79 6.94+0.33 7.44+0.58
Py 6 80+4 7.1342.55 21.52+1.81 57.63+2.64 8.99+0.64 5.2940.39 5.3540.47
TR 6 575 6.51+4.17 35.07+1.83 22.8748.97 10.40+1.26 6.16+0.72 5.85+1.72
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Table 3 Total zero-order moment of segment bands for 35 batches of pungent herbs after fingerprint integrated (x10°)

Bibg 5 WAL 1 /min Py AR JTHEA b o R AR/
1 7.19 0.000 0.113 0.000 28.095 10.510 0.026 14
2 10.76 7.157 3.232 0.000 4069.000 2198.010 9.339 28
3 12.89 172.570 6.666 0.169 11 155.000 13 156.747 36.578 31
4 14.92 31.452 0.458 0.000 560.233 1272.232 0.632 24
5 16.47 103.665 0.547 0.000 215.933 1243.402 16.290 28
6 18.39 123.875 1.463 0.471 2933.833 7539.833 1612.620 31
7 19.55 24.870 0.217 0.000 92.447 479.173 14.548 25
8 21.07 8.721 0.626 0.000 6927.833 494.000 519.488 28
9 23.06 4.871 1.212 0.646 11 816.667 39.772 18.259 32

10 24.06 9.632 3.005 0.780 11 851.667 53.958 18.781 32
11 24.62 12.671 6.768 21.842 25 655.000 73.552 26.275 32
12 25.97 52.542 3.985 92.716 4271.593 93.637 19.218 35
13 26.90 5.087 1.077 65.850 1713.267 18.238 6.047 35
14 27.36 2.428 1.519 48.362 72.023 12.015 1.056 29
15 27.79 16.519 4.489 2.661 103.317 63.305 7.620 31
16 28.20 1.914 0.480 16.303 3701.833 43.332 0.591 29
17 28.76 2.591 2.705 126.317 164.033 123.885 2.058 32
18 31.64 84.478 224.303 219.267 1.394.000 550.155 10.868 35
19 37.34 71.868 375.100 2430.000 282.883 1812.190 7.970 34
20 48.83 1.052 59.447 0.000 0.000 7.859 0.690 18
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Table 4 Total first-order moment of segment bands for

35 batches of pungent herbs after fingerprint integrated min
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Table 5  Total second-order moment of segment bands for

35 batches of pungent herbs after fingerprint integrated min®

B R

e . L wmAR TR HIT M ¥R
i /min

BidR s,

e . ek wmAR R MY M ¥R
i /min

1 7.19 7.19 7.05 7.19 7.42 7.01 7.40
2 10.76 ~ 11.27 10.70 10.76 ~ 10.76  11.02  11.62
3 12.89  13.48 1292 12,57 1271 1322 1331
4 1492 1470 15.04 1492 15.16 14.85 15.20
5 16.47 16.80 1637 1647 16.78 1598 16.47
6 18.39 1830 18.77 18.56 18.03 18.15 17.70
7 19.55 1951  19.56  19.55 19.63 19.63 19.50
8 21.07 2126 21.34 21.07 21.20 20.77 20.35
9 23.06 23.48 23.08 23.17 22.27 2320 23.31
10 24.06 23.50 23.65 23.63 23.06 2331 23.11
11 24.62 2422 2434 2470 2472 2422 2424
12 2597 2588 2590 26.13 2578 2597 2588
13 2690 2692 2690 26.81 2693 2698 26.85
14 2736  29.25 27.34 2726 2738 27.40 27.36
15 27.79  30.58 27.90 27.89 27.65 27.72 27.73
16 28.20 3192 28.21 2821 2825 28.14 28.19
17 28.76 3329 28.71 28.44 28.69 28.85 28.69
18 31.64 35.04 32,67 3153 3142 3247 3136
19 37.34  36.71  36.12 3457 3532 3556 37.63

20 48.83  40.44 47.53 48.83 48.83 50.92 48.86

1 7.19  0.000 0.009 0.000 0.285 0.055 0.000
2 10.76 ~ 0.194  0.000 0.000 0.047 0.053 0.043
3 12.89  0.128 0.099 0.000 0.327 0.614 0.199
4 1492 0.110  0.037 0.000 0.163 0.121  0.000
5 16.47 0301 0.028 0.000 0475 0.176 0.288
6 18.39  0.090 0.072 0.000 0.235 0.085 0.023
7 19.55 0.042 0.016 0.000 0.046 0.005 0.019
8 21.07  0.301 0.086 0.000 0.003 0.203 0.021
9 23.06  0.093 0.113 0.000 0.003 0.125 0.052
10 24.06 0.261 0.238 0.133  0.005 0.229 0.079
11 24.62 0.086 0.164 0.011 0.362 0.084 0.089
12 2597  0.007 0.022 0.029 0.006 0.025 0.010
13 2690 0.003 0.001 0.001 0.047 0.011 0.022
14 27.36. 0.002 0.003 0.009 0.003 0.000 0.001
15 27.79  0.010 0.010 0.002 0.000 0.001 0.001
16 28.20  0.000 0.000 0.001 0.000 0.000 0.000
17 28.76  0.019 0.014 0.007 0.038 0.002 0.002
18 31.64 1.011 1.451 0.650 2.724 0.987 0.062
19 37.34 5898 3.796 0.214 2393 1.113 2.201

20 48.83  0.319 2.379 0.000 0.000 0.723 0.414
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