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Abstract: To study the chemical compositions antioxidant activity and antibacterial activity of essential oil of rosemary the
essential oil of Rosmarinus officinalis L. ( rosemary) was extracted by steam distillation and the chemical compositions were
analyzed by GC-MS. The antioxidant activity in vitro of essential oil was evaluated by DPPH free radical hydroxyl free radical
scavenging activity and reducing power. The antibacterial activity of rosemary essential oil was studied by measuring the size
of the inhibition zone and the minimum inhibitory concentration ( MIC) with Bacillus subtilis Staphylococcus aureus and Esch—
erichia coli as test bacteria. The results showed that 40 chemical components were identified from the essential oil of rosemar—
y accounting for 99. 46% of the total essential oil. The main chemical components were a—pinene (39.05%) and 1 8-cine—
ole (16.86%) followed by camphene ( 4.22%) D-imonene (3.87%) borneol (3.74%) pB-caryophyllene ( 3.11%)

etc. The content of a—pinene was higher than other regions in China. The half of the clearance 1C, values of DPPH hydroxyl
free radical and reducing power of rosemary essential oil were 76.42 51.40 and 49. 15uL/mL. The inhibitory zone sizes of
essential oil against B. subtilis S. aureus and E. coli were 14.40 £0.66 11.41 £0. 19 and 11. 70 0. 27 mm. The minimum
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inhibitory concentration ( MIC) of essential oil against B. subiilis S. aureus and E. coli were 2. 50 10.00 10.00 pL/mL. The
inhibition of B. subtilis was stronger than that of S. aureus and E. coli. The results suggested that rosemary essential oil had
strong antioxidant and antimicrobial activities.
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a- | 8- (16.86%)
(4.22%) . D- (3.87%) .
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(2.01%) . (1.81%) .y- (1.74%)
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can type) ( Spanish type) a-
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1 8- N Fig. 1 Total ion chromatogram of the
essential oil from R. officinalis
1
Table 1  The chemical composition of the essential oil from R. officinalis
No. Compound 5, min) Molecular formula Caizlr'ldtl(”; )
1 3- 3-Carene 9.35 CioHyg 0.19
2 a— a-Thujene 9. 60 CioHyg 0.19
3 o a-Pinene 9.83 CoHig 39.05
4 Camphene 10. 40 CioHy¢ 4.22
; Bieylo 1.0 hox3en 2l 10.65 CHO o6
6 Sabinene 11.45 CioHye 0.05
7 B-  B-Pinene 11.54 CioHyg 2.23
8 Myrcene 12.22 CioHye 1. 49
9 a- a-Phellandrene 12. 69 CioHyg 0.31
10 o a-Terpinene 13.20 CioHyg 0.73
11 - 0-Cymene 13.52 CioHyy 0. 86
12 D- D-Limonene 13. 68 CioHyg 3.87
13 1 8- 1 8-Cineole 13.77 CioH ;30 16. 86
14 y- y-Terpinene 14.92 CioHyg 1.74
15 4- 4-Thujanol 15.26 CipH;g0O 0.17
16 Terpinolene 16. 10 CioHig 1.28
17 y- y-Terpinene 16. 49 CioHyg 0.13
18 Linalool 16. 58 CyoHig0 1.81
19 Bicyclo 222222 0(',[_5—5_—er12—2_—onc 16.72 CaHipO 0.12
20 Cycl:slhjx_ene 3 3§1_imethyu?qnethylene— 17.55 Cotliy 0.62
21 ($)- - (S) ~eis-Verbenol 18. 16 CoHe0 0.15
22 Camphor 18.27 CioH;60O 2.16
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1( Continued Tab. 1)
. Relative
lp wular P
No. Compound #( min) Molecular formula content( % )
26 6- Hla 2a 5a) - 3.1 3- 3
CioH;60O
23 Bicyclo 3. 1.1 heptan3-one 2 6 6-rimethyl- ( la 2a 5a) - 18.90 107716 0-12
6 6- 2- - 3.1.1 3-
CyoH,,0
24 Bicyclo 3. 1.1 heptan3-one 6 6-dimethyl2-methylene— 18.99 107514 0.21
25 Endo-borneol 19. 09 CioH;30 3.74
26 6- Hla 28 Sa) - 3.1.1 3-
CioH;60
26 Bicyclo 3.1.1 heptan3-ene 2 6 6-rimethyl- ( la 28 5a) - 19.42 107716 065
27 4- Terpinen-4-ol 19. 54 CioH;30 0.71
28 a- a-Terpineol 20. 05 CioH;30 1.39
29 Myrlenol 20.27 Cl[) H[(, (0] 0.40
4 4-
CgH,sO
30 trans-1 4-Cyclohexanedimethanol 20.52 g6 046
46 6- 3.1.1  3- 2- -
CioH,0
3 4 6 6-Trimethyl-bicyclo 3. 1.1 hept3-en2-one 20.75 1074 3.54
32 Citronellol 21.45 C]()Hz()o 0.12
33 Geraniol 22.40 CioH;30 2.92
34 Citral 22.99 CioHi60 0.16
35 Bornyl acetate 23.54 Cy,Hyy O, 2.01
36 ( % -ﬁ— ( % —ﬁ—Pinene 26. 87 C[OH]ﬁ 0.25
37 Methyl eugenol 27.56 G Hi40, 0.16
38 B- B-Caryophyllene 28.10 CisHyy 3.11
39 a— a-Caryophyllene 29.20 CisHyy 0.41
40 Caryophyllene oxide 33.35 Cy5Hy O 0.21
1548 2 .
2
Table 2 Comparision of chemical composition of the essential oil from different regions of R. officinalis
Relative content( %)
Chemical composition
Jiangxi Henan Guizhou Shangdong Guangxi
a- a-Pinene 39.05 37.15 25.44 14.90 28.78
Camphene 4.22 18.05 7.10 5.65 5.67
B- B-Pinene 2.23 1.76 1.91 1.77 2.55
1 8- 1 8-Cineole 16. 86 12.28 20. 27 35.12 30. 68
Linalool 1.81 0.12 0.57 0.91 0.71
Camphor 2.16 7.30 7.67 15.32 5.76
Borneol 3.74 2.27 3.30 6.45 2.62
Bornyl acetate 2.01 1.63 2.31 0.16 2.77
B- B-Caryophyllene 3.11 1.10 3.23 1.50 0. 80
2 oa— ~ \B_ ~ 1
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0. 66 mm ° 4
11.70 £0. 27 mm N N
11.41 £0. 19 mm o ( MIC) 2.50.10.00+10. 00 pL/mL.
2.3.2 ( MIC)
MIC MIC o o
3 (xts n=3)

Table 3  The antimicrobial diameter of the essential oil from R. officinalis( x+s n= 3)

Gram-positive bacteria( mm) Gram-negative bacteria( mm)
Sample
B. subtilis S. aureus E. coli
Essential oil 14.40 £0. 66 11.41 £0. 19 11.70 £0. 27
Positive control 20.92 £0.42 21.35£0.22 23.00 £0. 87

Negative control - - _

W »

°

Noté “~”means no inhibition effect.

4
Table 4 MIC of the essential oil from R. officinalis
No.
Strai 1 MIC
Strain Sample 1 2 3 4 5 6 7 8 9 10 11 12
A - - - - - - - +++ +++ +++ +++ +++ 250
B. subtilis
B - - - - - - - - + +++ +++ +++ 391
o A - - - - - + +4++ +++ +++ +4++ +++ +++ 10.00
S. aureus
B - - - . . . . - - - + +++ 0.98
. A - - - - - +++ +++ +++ ++4+ +++ +++ +++ 10.00
E. coli
B - - - - - - - - +4+ +++ +++ +++ 391
. +++ +++ +++ ++H+ A+ A+ A+ A+ A+ 0
Negative control
) “ iy “ gL “ 447 SA- (ML/
ml) B- (mg/mL)
Noté “~"means no bacterial growth “+ “means a small amount of bacterial growth “+ + "means medium bacterial growth “+ + + "means a lot of bac—
terial growth; A-Essential oil from R. officinalis ( wL/mL) B-Gentamicin sulfate ( mg/mL) .
3 . 4
- 61.80% - 1 8-
( GCMS) :
a-  (39.05%) 1 8- a- .
(16.86%) (4.22%) .D- .
(3.87%) . (3.74%) B- (3.11%) . DPPH .
(2.92%) B- (2.23%) .  (2.16%) .
ISO o DPPH N
1Cy, 76.42.51.40  49.15
. . 2 pl/mL
2 . Ragkovie

4 oa— \1 8_ ~
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