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Components, bacteriostatic activity and cytotoxicity on
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Abstract ; In order to characterize the chemical components in three thyme plants from thyme genus and evaluate their bacteri-
ostatic activity and cytotoxicity on human cancer cells, the volatile oil from T. citriodorus, T. mongolicus, and T. wvulgaris
was extracted by steam distillation and their chemical components were analyzed. A total of 50 compounds were detected, of
which the highest thymol content was 37. 61% , citral was 11.44% , cis-geraniol was 10. 25% , caryophyllene oxide was
5.74% , and thymol methyl ether was 12.45% . The antibacterial activity from these three types volatile oils was evaluted by
filter paper method and plate coating method and volatile oil of T. citriodorus was determined as the best for its antibacterial
effect compared with others. The minimum bacteriostatic concentration against three strains of bacteria was in the order of
Escherichia coli > Fusarium avenaceum > Staphylococcus aureus. The CCK-8 method was used to determine the cytotoxicity
of three thyme volatile oils on HepG2 liver cancer cells. The results showed that volatile oil from T. citriodorus had the stron-
gest inhibitory effect on liver cancer cells with an ICy; value of 18. 32 pg/mL. The results from this research can provide a
theoretical basis for the development and utilization of thyme volatile oil.
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Fig. 1 TIC of T. citriodorus essential oil
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Fig.2 TIC of T. mongolicus essential oil
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Fig.3 TIC of T. wulgaris essential oil
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Table 1 ~ Chemical components and their relative mass fraction of three thyme essential oil
‘ AEX 5k B
i DR A B ] HEHLLE oy Relative mass fraction( % )
Retention time  Similarity C = — -
No- (min) (%) omponent EEREER HER A
T. citriodorus T. mongolicus  T. vulgaris
134531
1 8.261 98 1-Octen23-ol 0.48 - 0.33
157 =X 7 P s
2 10.287 97 Jb?ﬁé 1—@ 1.03 - -
cis-Geraniol
S
3 12.153 99 i - 1.21 2.11

( + ) -2-Bornanone

4-5 N EE-3- 1P
4 12.662 % 3-Methyl4-isopropylphenol 014 .05 N
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2:5% 1( Continued Tab. 1)

o o A A
e PREF IR HMLLE oy Relative mass fraction( % )
Retention time  Similarity . -
No. (min) (%) Component WERTEE  ARE  EEARE
T. citriodorus  T. mongolicus  T. vulgaris
I =4
5 12.836 98 w 1—@? 11.67 - -
Geraniol
(E)-3,7-Z 52,6 ZIRHLRIR £ Mg
6 14.195 %3 (E)-3,7-Dimethylocta-2 ,6-dienyl ethyl carbonate 189
.
7 14.589 99 H A 37.61 32.48 30.17
Thymol
FRHE2- IR TR £ T
8 15.007 96 2-Pentenoic acid, 0.25 2.11 2.43
3-hydroxy-, ethyl ester
9 15.553 98 B_”ﬁ% 0.18 1.19 2.23
B-Pinene
AL 7 A
10 18.991 99 B ek 0.18 1.45 1.76
0-Cymene
N DR 5y
11 20.516 93 b - 0.35 0.56
Cyclododecane
12 20.982 94 ﬁ*%% 1.41 - -
D-Limonene
13 21.895 91 (-)-Calamenene - - 3.02
14 22.823 93 Hent i 0.81 - 1.32
v-Eudesmol
15 22.952 94 - Bl - 2.05 1.07
4-Carene
B
16 22.967 96 Y *’A{H:lk%‘? - 1.52 1.12
y-Terpinene
Lo Y
17 23.210 94 il 0.31 5.21 4.17
Linalool
1-(1-235-2 3-SR 2 -4 55 ) - £ T
18 23.363 % 1-(1-Ethyl-2,3-dimethyl-cyclopent-2-enyl ) -ethanone 0.23 - -
19 28. 144 97 AREIEIE 0.21 4.06 2.13
(-)-Borneol
20 28.429 96 EH%—{E? 2.12 - 0.03
Isocitral
PN
21 28.507 99 ki 0.65 1.32 1.44
L-a-Terpineol
1 5 7 1 st
22 29.008 98 J”Jf(%r? _I—E% 10.25 - -
cis-Geraniol
23 29.976 99 Friem 11.44 - -
Citral
3,7-Z k-2, 6-3F AR HY G
24 30.678 94 2,6-Octadienoic acid, 0.22 - -
3,7-dimethyl-, methyl ester
B35 ) )
25 30.859 92 (-) B-Bourbonene 0.20
26 32.585 95 3-Fe - 2.37 1.11
3-Carene
2-7 4,8 ,8- = I J4- 2 Jf FE-BUR 15,2,0 ] Tkt
el 33.637 % Bicyclo[ 5.2. 0 I nonane ,2-methylene4 ,8 ,8-trimethyl 4 -vinyl- 1.25 114 3.32
28 34.444 97 1-2F #5535 1-Octen-3-o0l 0.30 2.61 3.64

(1R,25,65,7S,8S) 8-S P %&-1-F 333 HI L = $[4.4.0.02,7 ]
29 35.54 93 Z&45e(1R,2S5,6S,7S,8S) -8-Isopropyl-1- - 1.14 1.13
methyl-3-methylenetricyclo[ 4. 4.0.02,7 ] decane-rel-
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2:5% 1( Continued Tab. 1)

o o A A
e R B i) B oy Relative mass fraction( % )
Retention time  Similarity - .
No. (min) (%) Component BEEEE  ARE  EEHEE
T. citriodorus  T. mongolicus  T. vulgaris
BB
3 35. - . -
0 3.361 % B-Bisabolene 115
e
31 35.847 95 ZEHERE - 1.15 1.31
L-Camphor
RN T
32 36.309 99 4 *’A(ﬁﬂhﬁﬁ? - 1.12 1.09
Terpinen-4-ol
S T F Rk
33 36.384 98 Thymol methyl ether - 12.45 9.78
4SSy
34 37.342 o4 3-Methyl4-isopropylphenol 0-13 N N
P
35 38.321 96 a,aﬁ\bﬁ% 2.52 1.12 -
a-Himachalene
36 38.862 94 B2 B 0.46 - -
B-Ocimene
KT
37 39.102 98 w-Phellandrene - 1.20 1.30
TR
38 40. 648 94 3,7-Dimethyl-2 ,6-octadien- 2.07 - -
1-yl butyrate
i v
39 41.567 93 ET@&%%HE 2.44 — _
Neryl isobutyrate
40 41.985 94 AT . 0.12 5.74 3.70
Caryophyllene oxide
3,7-Z W HE2,6- 31 2 -1 - T R T
4 42.238 o 2,6-Octadien-1-ol,3,7-dimethyl-, propanoate,, (Z) 0.93 - -
2 BE TR P i
42 42.976 % Neryl 2-methylbutyrate 0.21 N N
43 44.396 94 %JH:E:‘J#E - - 1.56
Neophytadiene
I LT BB
44 46.315 97 -0 WETZ - 0.33 -
Trans-a-bisabolene
S S e P s
45 46.73 9% EEH R - 3.17 -
Epicubenol
46 51.67 98 R - 4.51 2.97
3-Octanol
NS
47 51.922 99 ’yﬁ\(‘_ﬁhﬁ 1.33 1.10 1.14
y-Terpinene
48 54.246 94 AT - 0.52 1.76
Carvacrol
XK it s
49 36.165 22 ( + ) -epi-Bicyclosesquiphellandrene - - 0.26
B AN i
50 58.102 93 (E) -B-Famesene 0.09 0.05
23t Total (% ) 93.04 94.91 88.01
2.2 =MEEEELMNINEER RV -2l PUPNI7E SR I ke KPR RIS ]

M AN R BE B T R A AL B = RO R A R iR, ELEE BH PR IR B R R A RCR AT
BRI, 2R A foe /N B e T (MIC) R /bR e HL MIC {E 23 J3l )2 366.4.549.6 F1 732.8 pg/mL, ik
(MBC)ZRIEL 2, WRBATLUIA N, AR AmAE a7 fess , v AR5 A A
WA S I A AR AT I A, A R BRI T LA BRI R i [, =
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Table 2 MIC and MBC of three thyme essential oil
Ty E A A I ERENER S (SRl HRR
Hikk T. citriodorus essential oil T. vulgaris essential oil T. mongolicus essential oil Streptomycin
Strain MIC MBC MIC MBC MIC MBC MIC MBC
(pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL)
Z,UZJT:&T 366.4 732.8 917 917 549 732 396 396
PO EIRE 549.6 916 917 1100.4 915 915 594 792
S. aureus
?iﬁii 732.8 1099.2 1283.8 1 834 915 1281 990 1188
o 42 0 X A T B b 2 B R AR e A R -
P AR A T LR (R SR TT TR ) (R AR R £
BT P, AR W S TP AR 234 . HRELE
= sy 5 T. citriodorus
2.3 ZHEREERMIAEIEAREEER §1 L EEETE
SR LA A X I HepG2 21 ML AT 7R3, g o
MIBEPEAE T (UL B 4) , JOF 5 80— 5 1Y 5] 4K i ol e e : L mmeolics

PENP LT I R AR HepG2 4R 48 h, #7iEH
HEAE KM 1C, {5 R 18.32 peg/mL, H HLHF K
45.75 we/mL B:EE B FE N 73.36 pg/mL, HES
AT, Bt e BE RS = e LA & %) HepG2 4f
JH A 0 ) 23R i 1 e, R B B I 0 25 S AP
FELA R R e, T AR

1.0 1.5 20 25
WKEE
Concentration (pg/mL)
4 =MEEBEHFELMTEMARE

HepG2 BYHI B— R % R
Kg. 4 Dose-response relationship between three thyme essential

oils and HepG2 hepatocarcinoma cell line

B EESS HEE EE A
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S 50 < g0+ < 80
£ £ St
E 40 Z 404 Z 404
£ £ £
0= ()= 0=
16.03 2290 4580 91.60 183.20 16.03 2290 4580 91.60 183.20 16.03 2290 4580 91.60 183.20
e wE WP
Concentration (ug/mL) Concentration (pg/mL) Concentration (pg/mL)
Es5 AERET=fEEFEL M FEMHE HepG2 MHIH 2=
Fig. 5 Inhibitory rate of three thyme essential oils against HepG2 cells under different concentrations
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i BRI T BAK RIA AR BT T E A
Bel-xL {2 15 R 410 il Ik L4 932 200 Ff %) 33 5, BEL Y65 400 it
JELHAM ) SR AR M 5 . Zhao %17 R
Koo N2 40 M HepG2 i AR KA IR T, 45 58 &b
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