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Fig 1 Chromatogram of Hyssop oil

Table 2 Chemical composition of Hyssop oil

RT! components (Feriquency%) Row
8.28 1R-a-pinene 0.51 1
9.86 B-pinene 2.75 2
10.16 B-myrcene 0.48 3
10.56 n-decane 0.34 4
11.32 a-terpinene 0.17 5
11.64 0-cymene 3.94 6
11.83 D-limonene 0.42 7
11.91 B-phellandrene 0.28 8
11.97 Cineole 0.15 9
13.01 Y'-terpinene 0.52 10
14.78 B-linalool 1.54 11
17.68 Trans-3-pinanone 13.2 12
18.49 cis-3-pinanone 28.2 13
19.22 myrtenol 3.65 14
21.02 o-methylthymol 1.61 15
23.43 Thymol 12.92 16
23.88 carvocrol 215 17
26.57 Carvacryl acetate 0.64 18
27.49 B-bourbonene 0.79 19
34.24 Hedycaryol 1.38 20
35.40 (-)-spathulenol 1.24 21
35.62 Caryophyllene oxide 0.57 22
37.51 Selinenol 0.97 23
38.40 a-eudesmol 2.24 24

1. Retention time
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Table 3 Chemical composition of Boswellia carteri oil

)
(RT) Component Feriqguenc  Row
(y%

5.86 thymol 2 1
6.48 m-Cymen-8-ol 0.1 2
8.27 Benzenemethanol 0.2 3
9.25 8-Hydroxycarvotanacetone 1.6 4
9.68 Phenol, 3,5-bis(1,1-dimethylethyl)- 1.9 5
11.26 cyclopentane 6.2 6
11.37 Cis-verbenol 10.9 7
12.12 Ethanol, 1-(1-cyclohexenyl) 0.6 8
12.36 (trans-Linalool oxide) furanoid 5.7 9
12.54 Trans- B- Ocimene 17.6 10
12.75 Isopinocarveol 1.3 11
13.18 a-pinene 22 12
13.40 Nonadecane 0.8 13
13.50 L-a-Terpineol 2.6 14
14.41 Hepten-trimethyl 16.3 15
14.98 2,4-Di-tert-butylphenol 1.5 16
15.66 Eucalyptol 0.7 17
16.07 Tridecanedial 1.4 18
17.87 trans-Carveol 2.6 19
19.15 Pentanoic acid, 10-undecenyl ester 1.5 20
20.30 Sobrerol 8-acetate 1.3 21
20.89 Isopinocarveol 0.8 22
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Fig 2 Chromatogram of Boswellia carteri oil
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Table 4 Results related on MIC of Hyssop and Boswellia oils against microorganisms using microdilution

broth
Microorganism Hyssop oil Boswellia oil
S.aureus 0.5 0.5
B.cereus 0.5 1
E.coli 2 4
P.aeroginosa 1 2
Aspergillus niger 1 2
Candida albicans 0.5 1
S e 53 (A) SaS Ll sl (Sl ke S 5 Byg) elel gy Sl ol -5-3
S Sshila G St (B) byy el L (oS5 a2
B Ol fSanp s
ooy S LB jadee 5 sl sl (sl ) s
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Table 5 Interaction of between Hyssop and Boswellia oils using FIC method
Microorganism FICA FICg FICag Interaction
S.aureus 0.5 0.5 1 Additive
B.cereus 0.5 0.5 1 Additive
E.coli 2 1 3 Indifferent
P.aeroginosa 1 1 2 Indifferent
Aspergillus niger 2 2 4 Indifferent
Candida albicans 0.5 0.5 1 Additive
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Table 4 Results related on MBC and MFC of Hyssop and Boswellia oils against microorganisms using
microdilution broth

Microorganism

Hyssop oil

Boswellia oil

S.aureus
B.cereus
E.coli
P.aeroginosa
Aspergillus niger
Candida albicans
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Hyssopus officinalis and frankincense (Boswellia carteri), as valuable medicinal herbs, are widely used in
traditional medicine. Due to the increased resistance of pathogenic microorganisms to antibiotics and
increasing of treatment costs, attentions has been focused to compounds of natural origin. In this study,
Hyssop and Frankincense oils were extracted separately by water distillation. The essential oils
components were identified by GC/MS. Determination of inhibition zone diameter and minimum
inhibitory concentration were performed by disk agar diffusion and macro dilution methods, respectively.
Wells with no discoloration were used to detect the minimum bactericidal (fungicidal) concentration. In
this research, 24 and 22 compounds were identified in Hyssop and Frankincense, respectively. The main
component of Hyssop oil was cis-3-pinanone (%28.2), and the main component of Frankincense oil was
a- pinene (%22). Both Hyssop and Frankincense oils had the highest effect on Staphylococcus aureus and
Bacillus cereus, and the lowest growth zone diameter was related on Escherichia coli and Pseudomonas
aeruginosa. Also, it was found that the Candida albicans was more sensitive than Aspergillus niger
against both essential oils (p<0.05). The results showed that plants are rich in secondary products such as
terpenoids, alkaloids and flavonoids, most of which have antimicrobial activity

Keywords: Hyssopus officinalis, Boswellia carteri , Chemical composition, Antimicrobial effect.

* Corresponding Author E-Mail Address: morteza@um.ac.ir

30



