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Screening of antibacterial quality markers for volatile oil of Zanthoxylum
armatum based on spectral effect correlation analysis
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College of Pharmacy, Southwest Minzu University, Chengdu 610041, China

Abstract: Objective To established a research method of antibacterial quality marker (Q-Marker) for volatile oil of Zanthoxylum
armatum (VOZA) based on spectral effect correlation analysis, and provide a reference for its quality control. Methods Gas
chromatography mass spectrometer (GC-MS) was used to establish fingerprint of VOZA, similarity evaluation, cluster analysis and
principal component analysis of VOZA from different areas were carried out. Effect of different batches of VOZA on Escherichia
coli, Staphylococcus aureus, Trichophyton rubrum and Trichophyton mentagrophytes were detected. Grey correlation analysis
method was used to explore the correlation between chemical components and antibacterial activity to screen Q-Marker. Results
Similarity of 10 batches of VOZA from different areas were all more than 0.97. VOZA had a significant inhibitory effect on S.
aureus, E. coli, T. rubrum and T. mentagrophytes. Grey correlation analysis method showed that limonene had the strongest
correlation with S. aureus; linalool and thujone had a strong association with E. coli, T. rubrum and T. mentagrophytes. Conclusion
Limonene, linalool and thujone could be used as potential antibacterial Q-Marker of VOZA.
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Fig.1 GC-MS fingerprint of volatile oil of Z. armatumin in
10 batches (A) and reference substance fingerprint (B)
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Table 2 Identification results of chemical constituents of

volatile oil of Z. armatum

fikl%  m/min - RESH% £
1 18.97 0.44 o-JR M
2 21.94 10.37 i
3 22.36 0.44 1-30 FA 3 -4-(1-FF 5 2 )5 55)
Wk
4 22.88 1.77 B-TR M
5 25.28 0.27 A~ R
6 25.57 12.73 FrEE )
7 25.69 1.54 B-RNAM
8 25.78 0.15 oA B
9 27.83 0.38 AR
10 28.59 0.16 5 A A
11 29.26 65.91 TR
12 29.70 0.71 AR
13 30.20 0.34 T
14 32.88 1.12 415 S
15 33.44 0.30 o-FATH
16 41.84 0.15 o
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Table 3 Similarity of volatile oil of Z. armatum from

different areas

LRV HEACLE LR HEAAEE
S1 1.000 S6 0.978
S2 0.977 S7 0.991
S3 0.984 S8 0.995
S4 0.991 S9 0.989
S5 0.967 S10 0.998
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Fig. 2 Cluster analysis of volatile oil of Z. armatum from

different areas
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Fig.3 Comprehensive score of main components of volatile

oil of Z. armatum
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£ 4 TR~ HHHUELBINEBER (x+s5,n=3)
Table 4 Diameter of bacteriostatic zone of volatile oil of Z. armatum from different areas (; ts,n=3)

K 11 B4 Bl 542/ mm

S OHE R K& ANy e Ut Y TR
S1 26.56+0.18 21.09+2.19 14.97+0.71 10.16+0.09
S2 24.00+1.13 18.83+1.91 21.391+0.95 13.59+0.63
S3 19.65+1.73 19.35+0.68 13.08+0.49 9.23+0.48
S4 20.79+2.53 24.80+0.69 22.40+1.00 14.40+0.82
S5 18.66+2.17 14.35+0.84 23.29+0.79 15.88+0.66
S6 17.24+1.79 19.67+1.51 19.71+0.41 13.08+0.79
S7 18.841+0.67 23.65+0.21 21.74+0.94 12.67£0.42
S8 22.57+2.07 23.31+0.46 23.241+0.64 12.971+0.76
S9 19.13+0.15 26.05+1.23 15.03+0.72 10.47+0.58
S10 15.00+1.09 19.521+0.46 18.16+0.79 13.58+0.82

3.7 FEREREES M HEE L MIERR R
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Table S Correlation degree between chromatographic peak and antibacterial effect of volatile oil of Z. armatum

i R e S
S O R R A KAt i AREEEY ] it Y6 TR
1 o-JR N 1.541 0.874 0.886 0.906
2 ) 1.884 0.783 0.745 0.738
3 1-MF FH 34 (1-FR 3k 2 55 3R Ot 1.545 0.880 0.884 0.905
4 B-TR M 1.605 0.809 0.858 0.877
5 AR-SFNER 1.549 0.893 0.880 0.901
6 FriG I 1.931 0.818 0.776 0.738
7 B-R T 2 R 1.532 0.799 0.888 0.913
8 T 1.548 0.888 0.855 0.876
9 A-AE 1.560 0.893 0.880 0.902
10 T it T O 1.544 0.887 0.877 0.898
11 75 IR 1.405 0.971 0.952 0.949
12 A B 1.554 0.877 0.901 0.922
13 TR 1.561 0.891 0.897 0.918
14 4-1f i B 1.587 0.857 0.835 0.854
15 -1 JH BE 1.559 0.889 0.866 0.887
16 o-FEELF 1.543 0.884 0.889 0.910
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