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Effect of storage years on the chemical components and antibacterial
activity of essential oils in Artemisia argyi (Beiai and Qiai)
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Abstract: The effects of different storage years on chemical components and the antibacterial activities of essential oils in Ar-
temisia argyi (Beiai and Qiai) were studied to provide data references for screening the better antimicrobial activity of Arte-
misia. The essential oils of Beiai and Qiai in 0,1st,and 2nd years were extracted by water distillation. The chemical composi-
tions of essential oils were identified by GC-MS. To study the antibacterial activity of the essential oils, 10 kinds of common
bacteria were selected,and the antibacterial spectrum and minimum bactericidal concentration of the essential oils were detec-
ted. The results showed that storage years affect the chemical compositions and bacteriostasis activity of the essential oils of
Beiai and Qiai. The GC-MS and compounds analysis results showed that the small molecules of volatile substances were higher
in the O and 1st years of Beiai than others. With the increase of storage years,the content of macromolecular volatile sub-
stances increased. Compared with Beiai,thujone was found only in Qiai. The results of the antimicrobial spectrum showed that
the essential oil of the Artemisia argyi family has a wide antimicrobial spectrum,but there are differences. Among the different
storage years,the antibacterial activity of the Artemisia argyi family in year O was best among them. The essential oil of Beiai
and Qiai has better antibacterial effects on Salmonella , Bacillus subtilis , Salmonella-resistant bacteria and Pseudomona aerugi-
nosa. A comprehensive analysis of essential oil content and antibacterial activity showed that the essential oil of Beiai in year
0 was the best choice.
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Table 1  Effect of different storage time and species of Artemisia on yield of essential oil

R T 4R B R Extraction rate of essential oil from Artemisia argyi leaf( % )

2 44y

LG 0 4}

B g Rlifi e i The 2" year(2019.05) The 1% year(2018.06) The 0 year(2017.06)
Extraction times

e #i 3L e [i3'8 e #iL

Beiai Qiai Beiai Qiai Beiai Qiai
2 —IK The first time 0.28 0.26 0.28 0.32 0.38 0.53
5 "X The second time 0.21 0.25 0.37 0.34 0.40 0.30
25 =¥K The third time 0.26 0.22 0.28 0.29 0.35 0.37
SEHIEL Mean value 0.25 0.24 0.31 0.32 0.38 0.40
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Fig. 1  The color and gas chromatogram of different species Artemisia in different storage years
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2 AL C2 AR D AR AL Bl AR E 35 F .0 4R db 25 G0 4R {57 2L ) . Note:A:The color of essential oils from different species
Artemisia in different storage years( a-c;essential oils from Beiai in 2,1 and O storage years;d-f;essential oils from Qiai in 0,1 and 2 storage years) ;B-G
The GC of different species Artemisia in different storage years( B :Beiai in 2 storage years;C : Qiai in 2 storage years;D:Beiai in 1 storage years; E:Qiai in

1 storage years;F:Beiai in O storage year;G:Qiai in 0 storage year).
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Fig. 2 Chemical compositions of different Ariemisia species in different storage years
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Note : A : The quantity of chemical composition ; B-D ; Comparison of chemical composition of essential oil between Beiai and Qiai on 2" ,1*and 0 years;

E-F ; Comparison of chemical composition of essential oil from Beiai and Qiai among 2", 1*with 0 years ;G ;Chemical composition classification comparison.
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Table 2 The first five major chemical compositions of different species Artemisia in different storage years

. N Xob e B2 FA B[
(S L TR PREIT
St Chemical - Relative concentration CAS Retention time
orage year emical composition (%) (min)
2 FE AL Tetradecane 19.68 £3.21 000629-594 25.97
nd .
The 2% year Beiai Phytol 6.17+1.35 000150-86-7 26.89
Caryophyllene oxide 4.64 +0.76 001139-30-6 20.57
Camphene 3.24 +0.36 000079-92-5 22.31
3,8-Dioxa-2,9-disiladec-5-ene 2,2 ,9 ,9-tetramethyl-, (E) - 2.92+0.11 053326-59-3 28.65
2RI !
The 2™ year 8-Hydroxymethyladenine 27.27 £3.52 030466-95-6 27.77
Qlai Cyclohexane, 1 ,5-diethenyl-3-methyl-2-methylene-, (1 alpha,5 alpha)- 5.15 +0. 67 000470-82-6 16.13
Caryophyllene oxide 2.81 £0.32 001139-30-6 20.57
2,4 ,6-Trimethyl propiophenone 2.67 £0.69 002040-15-5 31.05
2H-[1,2,4 ] Triazole ,3-amino-5-( pyridin4-yl ) - 2.41 £0.66 1000304-38-0 17.94
1ARAEE e
The 1%'year 2,4 ,6-Trifluoroaniline 14.76 £3.21 000363-81-5 27.103
Beiai Te 6- trimethyl- -
eiai 3,3,5,5 Tetra@ethyl 6-(2,4,6 tr}methyl benzoyl ) 13.08 +2. 86 1000300-113 26. 659
dihydro-pyran-2 ,4-dione
1,13-Bis (trimethlysilyloxy) tridecane 6.31 £1.85 000470-82-6 29.153
Ethanone, 1-[ 4-(1-methylethyl ) phenyl ] - 6.18 +0.66 000645-13-6 26.306
Benzoic acid ,4-propyl-,4-cyano-3-fluorophenyl ester 6.03 £0.84 086776-514 27.2
1 \
lﬁfﬁj WL . Ethanone , 1-[ 4-(1-methylethyl ) phenyl | - 21.85+1.53 000645-13-6 28.577
The 1*'yearZB) | Qiai
Benzoic acid,2 ,4 ,6-trimethyl-,2 ;4 |6-trimethylphenyl ester 17.34 +1.06 001504-38-7 28.116
Benzoic acid ,4-propyl-,4-cyano-3-fluorophenyl ester 13.78 £0.95 086776-514 28.416
2,2-Dimethyl-1-(2,4 ,6-trimethylphenyl ) propan-1-one 10.24 £1.06 002700-84-7 28.497
2,4 ,6-Trifluoroaniline 7.01 £0.88 000470-82-6 27.938
0 £EfpdL3E
The 0 year Benzoic acid,2,4,6-trimethyl-,2 ,4 ,6-trimethylphenyl ester 11.36 £0.37 001504-38-7 27.645
Beiai
el‘” 2 .4 ,6-Trifluoroaniline 9.65+0.53 000470-82-6 27.845
3,3,5,S-Tetrar'nethyl—6-(2,4,6-tr¥methyl-benzoyl)- 6.59 £0.82 1000300-11-3 27,764
dihydro-pyran-2 ,4-dione
Borneol 5.31+0.38 010385-78-1 8.51
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213% 2 ( Continued Tab.2)

vy X BE A BT
AP e AT R
St Chemical " Relative concentration CAS Retention time
orage year emic composition (% ) (min)
2,4 ,6-Trifluoroaniline 5.03 £0.64 000363-81-5 27.38
\
0 EF%%?*KZ . beta. -Myrcene 28.10 +2.68 000123-35-3 16. 127
The 0 year Qiai
4H-3,1-Benzoxazin4-one ,2-methyl- 7.71 £0.67 000470-82-6 17.942
Bicyclo[ 3. 1.1 ] heptane 6,6 -dimethyl-3-methylene- 5.69 +1.17 016022-04-1 20.564
4H-3,1-Benzoxazin4-one ,2-methyl- 5.29 £0.77 054789-694 17.943
2-Cyclopentene-1-acetaldehyde ,2-formyl-alpha, 3-dimethyl- 3.34+0.33 07533242-2 22.303
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Fig. 3 Diameter of bacteriostatic zone of different Artemisia species in different storage years (mm)
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Table 3 MBC of different species Artemisia in different storage years
/N E Minimum bactericidal concentration( wl/mL)
(LT OEMALYE  O4EMEY  LAEMIEE  LEMEEL 2EMt 2 EpiEY
Bacterias The 0 year The O year The 1%'year The 1%'year The 2" year The 2" year
Beiai Qiai Beiai Qiai Beiai Qiai

HiF AT 1 25 25 50 100 250
Bacillus subtilis

%ﬁfﬂﬁk = 1 25 50 25 500 250
Micrococcus luteus

A

R 10 10 100 125 125 125
Listeria monocytogenes

At g A T

BRI ER 500 25 500 50 25 1
Staphylococcus aureus

e SRR R 2 . . 100 200 200 250 100 200
Staphylococcus aureus -resistant bacteria

KIGFFE

Escherichia coli ! 25 30 100 250 500
RIGHTHTHETE . I 25 50 50 250 125
Escherichia coli-resistant bacteria

YT

O 50 5 100 25 1 000 1 000
Salmonella

Il 1T R T 25

DT 1A . 5 50 100 250 500 500
Salmonella-resistant bacteria

23 e AT

il 5 10 100 250 100 250

Pseudomonas aeruginosa

16 i, i 304 20 F, 235 5 BT Y 12, 8% |
31. 2% , R U AR M 19 2k 32 A7 4 1 1) 52
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KLY, T A A5 28 SR F il ok A S A AR BT K
fifp S IS FIEE HER SR, (o 23 MG L EE 3, B3¢
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