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Abstract : This study aims to screen for antimicrobial Q-markers of Artemisia argyi Levl. et Vant. essential oil based on spec-
trum-effect relationships. The A. argyi essential oil was extracted by steam distillation method. The fingerprint of 15 batches
samples was constructed by gas chromatography-mass spectrometer ( GC-MS) , and then the heat map and cluster analysis
were performed. The antibacterial activities of different batches of A. argyi essential oil against Candida albicans, Escherichia
coli and Staphylococcus aureus were detected. And then the Q-markers was screened by grey correlation analysis and monomer
composition verification experiment. The results found that forty-nine chemical components were identified by GC-MS, and
seventeen common peaks were screened out, including eucalyptol, ( + ) -2-bornanone, endo-borneol , etc, with the similarity
between 0.96-0.99. The results of cluster analysis can be divided into two categories. The component with high abundance
and greater differences in heat map display in the essential oil were selected as eucalyptol, ( + ) -2-bornanone , endo-borneol ,
and terpinen-4-ol. The inhibition zone of 15 batches of essential oil against C. albicans,E. coli and S. aureus was 9.00-11. 56,
9.33-12.44 and 9. 33-12. 89 mm, respectively. The results of grey correlation analysis showed that eucalyptol, ( + )-2-bor-
nanone and endo-borneol were the potential Q-markers for the antibacterial activity of A. argyi essential oil. The verification

test results also showed that the activity of other compounds was consistent with the results of grey correlation analysis except
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for eucalyptol. In conclusion, ( + )-2-bornanone and endo-borneol were the main Q-markers of A. argyi essential oil against

bacteria.

Key words : Artemisia argyi;essential oil ; grey relational analysis ;antimicrobial activity ; Q-markers
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Table 1 Yields of A. argyi essential oil from different producing areas
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Table 2 Chemical constituents of A. argyi essential oil
e % RN CAS
No. Component Molecular formula
1 a-JEW a-Pinene CioHg 000080-56-8
2 (18)2,6,6-=HIHEWIR[3. 1. 1] gi2-45 (18)-2,6,6-Trimethyl bicyclo [3.1.1] hept-2-Ene CioHye 007785264
3 #Jfs Camphene CioHye 000079-92-5
4 3,6-Bi TJE2-TFH,2,5,5-= k-, (3E) 3 ,6-Heptadien-2-0l,2,5 ,5-trimethyl-, (3E) - CoH 50 026127-98-0
5 M AR Terpinolene CioHig 000586-62-9
6 ¥ M5 Sabenene CioHig 00338741-5
7 B-IR M B-Pinene CioHyg 000127-91-3
8 3-2£fE 3-Octenol CgH,;sO 003391-864
9 2, 3-Wi &1, 8-k i 2 ,3-Dehydro-1,8-cineole CipHy0 092760-25-3
10 a-1ifi i a-Terpinene CyoHyg 000099-86-5
11 g-TENA g-Terpinene CoHie 000099-854
12 1,5-g W4 ,3,3,6-=H 3%-1,5-Heptadien4-one, 3,3 ,6-trimethyl- CioH,60 000546-49-6
13 0-4px 1642 0-Cymene CioHypy 000527-844
14 SALLIFTH Caryophyllene oxide CsH,,0 001139-30-6
15 D-#71 4% D-Limonene CioHyg 005989-27-5
16 HeRIB Eucalyptol CoH50 000470-82-6
17 -1t 5% y--Terpinene CioHyg 000099-854
18 PR, - 4o (15279438 ) -, JBist-Cyclohexanol , 1 -methyl4-( 1 -methylethenyl ) - , cis- CoHy50 007299414
19 )R Artemisia ketone CioH0 00054649-6
20 Jz 24 FAEE trans4-Thujanol C,oH;50 017699-16-0
21 2,27 P AU - (4-FF 36 T HE550) 2,2 -Methylenebis ( 6-tert-butyl-4-methylphenol ) Cy3Hyy 0, 00011947-1
22 1,5-B¢ “Jis4-38,3,3,6-=H % 1,5-Heptadien4-ol,3,3,6-trimethyl- CioH,;50 027644-04-8
23 (+)4-EH ( +)4-Carene CioHig 029050-33-7
24 [ 24205 KA trans-Sabinene hydrate CoH;50 017699-16-0
25 EEAAT 3-Thujanone CioH\c0 001125-12-8
26 AR Thujone CioHy60 000546-80-5
.
2 2ot o, g1 -phgy (LR 4R - Cotn0 029803823
29 ik ( + )-2-Bornanone CioHy60 000464 -49-3
. 6 bt e
31 S IeMi DL-1soborneol CoH;30 000124-76-5
32 VK F Endo-borneol CyH;s0 000507-70-0
33 3-#A3%T (8CI) 3-Pinanone(8CI) CyoH;60 015358-88-0
34 (=) 4-i i () 4-Terpineol CoH50 020126-76-5
35 4545 EE Terpinen<4-ol C,oH50 000562-74-3
36 a-PAJHEE a-Terpineol CoH;30 000098-55-5
37 4,6,6-=H X "FK[3.1.1] Ji-3-45-2-F 4,6 ,6-Trimethyl-bicyclo [3.1.1] hept-3-en-2-one CoH,,0 001196-01-6
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%23 2 ( Continued Tab. 2)
' % 7 F = CAS
No. Component Molecular formula
2-HR -1 R 2-H E-5-(1- R I 3E) -, (1R ,5R) -Rel-
9 ’ ’ C H O
38 2-Cyclohexen-1-ol ,2-methyl-5-( 1-methylethenyl) -, (1R ,5R) -rel- 107716 001197-06-4
2-FR O -1-JF 0, 1-FR 34 -(1-F M5 -, (1R ,4S) -Rel-
] C,oH;50 R
3 2-Cyclohexen-1-ol, 1-methyl4-( 1 methylelhyl) ,(1R,4S) -rel- 107718 029803-814
2FREH-1-TFIR,3-HIIE-6(1-SEPAIE) -, (1R,68) -Rel-
’ ’ ’ C H O _ _
40 2-Cyclohexen-1-ol ,3-methyl-6-( 1-methylethyl) -, (1R,6S5) -rel- 107718 016721-38-3
6-(1- - 2\ DB ] 3- 6-(1- R
al 3 HR-6-(1-F 32 38) 2-3R O 45 -1 - 3-Methyl-6-( 1-methylethyl ) CoH,e0 000089-81-6
2-cyclohexen-1-one
42 H 3L Ty Methyl eugenol C,,H,,0, 000093-15-2
43 ZRVK AT Bornyl acetate C1,Hyy 0, 000076493
44 1-43 475 1-Caryophyllene CisHyy 000087 44-5
45 a-f1 174 a-Caryophyllene CisHyy 006753-98-6
1,6-338 4  1-F L5 3E8-(1- W H 36 ) -, (1E,6E,8S) - .
’ 9 ’ ’ 9 L H _ _
46 1,6-Cyclodecadiene , 1 -methyl-5-methylene-8-( 1-methylethyl) -, (1E,6E,8S) - 15704 023986-74-5
TIR[8.1.0]+—2,6-—H,3,7,11, 11-pUH k- (1S,2E,6E,10R) -
’ ’ s ’ ’ ’ ’ ’ 9 C H _ _
4 Bicyclo[ 8. 1.0 Jundeca-2 ,6-diene,3,7,11,11-tetramethyl-, (1S,2E ,6E,10R) - 157 024703-35-3
48 ( +)-B-F&F% ( +)-B-Selinene CisHyy 017066-67-0
49 6-RUT X H ) 2,6-Di-tert-butyl-4-methylphenol CisHy, 0 000128-37-0
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GC-MS fingerprints of 15 batches of A. argyi essential oil
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Table 3  Seventeen common peaks of A. argyi essential oil
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%% 3 ( Continued Tab. 3)
%5 No. %43 Component 455 No. %43 Component
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Fig.2 Heat map and cluster analysis of 15 batches of A. argyi essential oil
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Table 4  Principal component eigenvalue and variance contribution rate

RECA 73 P2, R R IEAR — 2, LA
P12 (ARNEE) 1 P13 (-l A ) £33 19 0 e i, K
B 3 RTRE S SO A i o 22 S O VR TR AL

x4 EHSFHEEMAEREKE

i} Sl T2y
s B Jr TR B
. . . o Cumulative variance
Principal component Eigenvalue Variance contribution rate o
contribution rate( % )
1 7.099 41.758 41.758
2 2.910 17.117 58.875
3 2.421 14.240 73.115
4 1.846 10. 861 83.976
RS AREARIABERSTF
Table 5 Principal component score of 15 batches of A. argyi essential oil
F 434543 Principal component score
FEdh Sample
1 2 3 4
S1 -1.670 0.932 0. 606 -1.510
S2 -2.017 1.125 0.530 -2.429
S3 1.332 -1.226 -0.019 0.232
4 -1.267 1.018 -2.737 0.404
S5 1.590 0.234 0.177 0.188
S6 -1.344 -2.296 0.446 0.777
S7 0. 602 1.816 -2.844 1.361
S8 -0.468 1.054 2.232 1.532
S9 0.049 4.583 0.079 1.155
S10 0.148 -0.328 1.942 0.448
S11 1.275 -1.325 -2.579 -1.259
S12 8.437 1.314 0.656 0.037
S13 -2.454 0.732 0.964 0.982
S14 -0.856 0.655 0.752 -2.014
S15 -2.153 0.878 0.311 2.114
A B
1.5
!
o
g Lo
L
©
&)
o
& g 0.5 HH
) : 1l
? ==
0.0
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B ‘ 5 d Y i s a T T T T T T
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B3 AEFMEMERBERERS D

Fig. 3  Principal component analysis of A. argyi essential oil of different habitats

WA ERE MR B, 2o 162564543 8] . Note: A. Principal component score matrix; B. Composite score chart of common peaks.
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NI ESSEER

6 15 HREMEE MINE BB (x +5,n=9)

Table 6 Inhibiton zone diameter of 15 batches of A. argyi essential oil(; +s5,n=9)
- TR 4% Inhibiton zone diameter( mm)
o, {1 Pk K o TR
C. albicans E. coli S. aureus
S1 10.89 £1.20 11.33 £1.41 10.11 £1.29
S2 10. 11 £0.57 10.44 £0.68 9.78 £0.92
S3 10.33 £1.83 9.33 £0.47 9.33 £0.67
S4 10.67 £1.56 11.22 £1.31 9.78 £1.47
S5 11.56 £1.50 10.78 £0.79 9.89 +1.10
S6 10.33 £0.82 10.78 £0.63 10.44 £0.83
S7 9.89 +0.57 11.33 £0.94 11.56 £1.57
S8 10.67 £1.05 12.11 £0.99 10.56 +0.83
S9 10.33 £1.25 12.00 £0.94 12.89 +£1.29
S10 10.22 £0.79 11.33 £1.56 11.11 £0.87
S11 10.78 +2.35 10.00 +£0. 67 10.00 +£0.82
S12 9.44 +1.64 12.44 £1.64 11.00 £0.82
S13 9.33 +£0.82 11.00 £1.33 10.00 £0.82
S14 9.00 +£1.05 I1.11 £1.10 9.44 £1.26
S15 9.89 +0.74 10.78 £0.79 11.00 £1.49
BHM:ZH Positive group 11.56 +1.07 9.44 £0.96 9.56 +1.42
20 Solvent group 6.00 £0.00 6.00 +0.00 6.00 +0.00
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M B IHR AT 15 HEUCL -5 Kl i 1l 2
JS 5 VR P 22 1] A4 1 A% O 2, DT S 4%
A E 0 B AR &) o H 15 ?twdiﬂﬂ?ﬁii
AR JARE N 2R, S o s i A
mﬁ‘ﬂlﬂﬁi N B, 1&7‘@3@3@"1‘)?,/;:%975&
7o T S 2 2R LR A% A U B SC IR R B R T

0. 775, H:rp P10 S| (1 (& BR R AR R T 58 (14 5C
IR P2 ik, PLO (AR ) (PS5 (A& Jiki ) A1 PLL (M) 55
1) < 0 T K R ) S IR PR R TR NS 3 A B
ORI R A R AT U 2R S A
FORETIRII AT AE R P10 (REM ) \PS (R JiKi )
FIPLL (T ) i S P42 4 T P24 T 5 P ) o A T
RS
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Table 7 Correlation degree between common peak and antibacterial activity of 15 batches of A. argyt essential oil

KA RIELE R Grey correlation result

HeAyig

Common peak SRV 7 L] PN LN S W OB ERE
C. albicans E. coli S. aureus
P10 0.879 0.889 0.889
Ps5 0.861 0.869 0.884
P11 0.852 0.858 0.874
P12 0.850 0.854 0. 866
P1 0.840 0.846 0.850
P17 0.839 0.844 0.847
P16 0.837 0.835 0. 846
P4 0.836 0.835 0.846
P13 0.831 0.828 0.840
P7 0.826 0.824 0.835
P3 0.822 0.823 0.810
P15 0.810 0.822 0. 805
P2 0.796 0.803 0.799
P6 0.795 0.795 0.798
P9 0.794 0.791 0.79%
P14 0.785 0.790 0.783
P8 0.775 0.776 0.778

2.8 BHEEMIE

Dy k25 S IR K (0 OG5 A A B 45 2R, 1k
S12 #EAAE N AR, 3 2o 06 1 R — 0 3 45 31 4% £
PRI AR NS 25 i, 36 IR K (8 5Q I 20 BT A5G B2 R T
0. 85 (1) PLO(HENN) PS5 (FeAfil) (P11 (JE /i) A1 P12
(Pl ) LLRAH SV fR IR A P1O (AR ) |\ PS (e
i) PLL(Jfigi) A P12 (AR ) , — 3 6 Fh B 1A hY

SRR (LR 8) o ISR M4 R R
FISCR P1O(A52i%) > PS (R ) > P11 (JEfik) >
P12 (FATHEE ) 5 T E A0 7 306 424 30 3k 50 36 7 45 2R 4
s PIOCHENR) > P1L(JERK) > P12 (FAIhEE) > PS
(KRR ) , FCrh PS (R il ) £ K €8 S BB 73 B 45 2R
HEAL 5 AL, B 7R BRI A B0 0E S 56 vh A HE 44 5 Y
A, 1053 70 = A B P SE 5 A 45 2R e — B [H I

F8 BEHSMEBER (x25,n=9)

Table 8 Inhibiton zone diameter of monomer composition(x +s,n=9)

JIH BB 542 Inhibiton zone diameter( mm)

ERENT )

Monomer composition & A A R T S BRI KInFFi
S. aureus C. albicans E. coli

TG 8.00 +0.07 9.30 +0.29 9.40 +0.13
T i 7.09 £0.09 8.30 +0.15 8.00 +0.08
FATHIEE 7.70 £0.12 7.00 £0.07 7.70 £0.13
FEA i 7.30 +0.05 7.30 +0.05 7.30 £0.05
Favar 6.30 £0.05 6.20 +0.04 6.30 £0.05
(GETEG! 6.00 +0.00 6.00 +0.00 6.00 £0.00
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