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Table 1 Chemical Compounds of Salvia officinalis

Peak RT (min) Compound % of Total
1 3.805 Cis-Salvene 0.368
2 3.955 1,4-Hexadiene, 3,3,5-Trimethyl 0.065
3 5.027 Tricyclene 0.26
4 5.158 Alpha Thujene 0.054
5 5.302 Alpha Pinene 6.220
6 5.592 Camphene Bicyclo 5.599
7 6.089 Beta-Pinene 1.128
8 6.165 1-Octen-3-Ol 0.039
9 6.332 Beta Myrcene 0.755
10 6.59 L-Phellandrene 0.054

Peak RT (min) Compound % of Total
11 6.829 Alpha Terpinene 0.173
12 6.971 Benzene, 1-Methyl-2-(1-Methylether) 0.442
13 7.061 Benzene, 1-Methyl-3-(1-Methylether) 2.136
14 7.226 1,8-Cineole 9.468
15 7.64 Gamma Terpinene 0.113
16 8.27 Alpha Terpinolene 0.223
17 8.895 Beta Thujone 12.474
18 9.029 Alpha Thujone 11.50
19 9.228 Bicyclo[3.1.0]Hexan-3-One 7.156
20 9.303 3-Cyclopentene-1-Acetaldehyde 0.077
21 9.985 Camphor Bicyclo [2.2.1] Heptan 14.471
22 10.102 Isoborneol 0.025
23 10.367 Bicyclo [3.1.1]Heptan-3-One 0.042
24 10.367 Borneol L 1.622
25 10.615 3-Cyclohexen-1-0l,4-Methyl 0.293
26 10.79 Benzene methanol, A,A-Dimethyl 0.049
27 10.967 Alpha Terpineol 0.191
28 11.202 1,3,3,4-Tetramethyl-2-Oxabicyclo 0.196
29 11.304 (+)-2,2,3-Trimethylcyclopent 0.036
30 11.803 Trans-(+)-Carveol 0.065
31 12.076 1,3,6-Octatriene,3,7-Dimethyl 0.028
32 12.181 Cyclohexanol, 2-Methylene-5 0.021
33 12.3 Cis-3-Hexenyl Isovalerate 0.019
34 12.484 Propanal, 2-Methyl-3-Phenyl 0.058
35 12.633 2-Cyclohexen-1-One, 2-Methyl-5 0.139
36 13.378 (-)-Beta Pinene $$ 6,6-Dimethy 0.039
37 13.611 3-Cyclohexene-1-Methanol, 5-Hydr 0.078
38 14.331 Alpha- Fenchyl Acetate 2.130
39 14.541 Sabinyl Acetate 0.605
40 14.637 Phenol, 2-Methyl-5-(1-Methyl) 0.055
41 14.905 3-Methyl-4-Isopropylphenol 0.487
42 15.841 Myrtenyl Acetate 0.053
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43 16.303 2-Cyclohexen-1-0l,2-Methyl 0.041
44 16.464 2-Cyclohexen-1-One,3-Methyl 0.047
45 16.697 Dimethyl-1,3,5,7-Octatetraen 0.053
46 17.027 Eugenol 0.024
47 17.239 Trans-Carveyl Acetate 0.009
48 17.668 Alpha.-Copaene 0.019
49 17.988 2,6-Octadien-1-0l, 3,7-Dimethyl 0.036
50 18.728 Bicyclo[7.2.0]Undec-4-Ene 0.016
51 19.181 Caryophyllene 1.189
52 19.412 (+)-Aromadendrene 0.021
53 19.619 Naphthalene 0.017
54 19.747 (+)-Aromadendrene 0.259
55 20.245 4,7,10-Cycloundecatriene,1,1,4 1.113
Peak RT (min) Compound % of Total
56 20.273 Alpha-Caryophyllene 0.796
57 20.447 1H-Cycloprop[E]Azulene,Decahydr 0.072
58 20.918 Naphthalene 0.026
59 21.114 Benzene, 1-(1,5-Dimethyl-4-Hexen) 0.027
60 21.226 3-Buten-2-One, 4-(2,6,6-Trimethy 0.081
61 21.471 Ledene $$ 1H-Cycloprop[E]Azulene 0.169
62 22.007 Naphthalene,1,2,3,4,4a,5,6,8a-O... 0.019
63 22.051 Humulen 0.020
64 22.266 Delta-Cadinene $$ Naphthalene 0.083
65 22.704 1H-3a,7-Methanoazulene, Octahydr 0.037
66 23.061 Tricyclo[6.4.0.0(3,7)]|Dodecane 0.070
67 23.266 Epiglobulol 0.018
68 23.466 Azulene,1,2,3,3a,4,5,6,7-Octahy 0.019
69 23.603 Tricyclo[5.2.2.0(1,6)]Undecan 0.078
70 23.804 (-)-Spathulenol 0.204
71 23.931 Caryophyllene Oxide 0.853
72 24.289 Viridiflorol 5.193
73 24.384 Camphene 0.444
74 24.464 Eudesma-4(14),11-Diene 0.062
75 24.665 3-Cyclohexene-1-Carboxaldehyde 1.338
76 25.005 1h-Cycloprop[E]Azulene 0.010
77 25.103 1,3,3-Trimethylcyclohex-1-Ene 0.158
78 25.229 Cyclopentanone, 3-[3,5-Decadieny 1.023
79 25.298 10,10-Dimethyl-2,6-Dimethylenebi 0.315
80 25.706 Beta-Guaiene 0.017
81 25.811 Methylpropargyl-Beta-Phenylpro. 0.491
82 25.972 Ar-Tumerone 0.147
83 26.126 (-)-Caryophyllene Oxide 0.284
84 26.322 Aromadendrene Oxide-(1) 0.066
85 27.069 Z-2-Octadecen-1-Ol 0.017
86 28.602 Beta-Clovene 0.070
87 29.15 1,3,6-Octatriene, 3,7-Dimethyl 0.081
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88 29.806 2-Pentadecanone, 6,10,14-Trimethyl- 0.096
89 30.254 2-[(2-Methylthio)-3-Pyridyl]-4H 0.010
90 30.632 Phenanthrene, 7-Ethenyl-1,2,3,4 0.100
91 30.716 Hexadecanoic Acid, Methyl Ester 0.024
92 30.813 1,1-Bis(Spiro[2.4]Heptylidene) 0.079
93 31.001 1,5,9-Decatriene, 2,3,5,8-Tetram 0.018
94 31.067 N-Hexadecanoic Acid 0.133
95 31.153 [1,2,4]Triazolo[1,5-A]Pyrimidin 0.011
96 31.26 Androst-16-En-3-One, (5.Alpha.) 0.037
97 31.314 Phenanthrene, 7-Ethenyl-1,2,3,4 0.015
98 31.376 5.Beta.-Androst-16-Ene-3-One 0.023
99 31.439 Sclareol $$ 1-Naphthalenepropano 0.021
100 31.759 1-Naphthalenepropanol, Alpha-E 4.503
Peak RT (min) Compound % of Total
101 31.881 Heneicosane 0.079
102 31.912 5,7-Dimethoxy-1-Naphthol 0.251
103 31.98 Phytol Isomer 0.020
104 32.373 Benzamide, 2-Chloro-4-Trifluorom... 0.019
105 32.56 4-Nitro-(Ortho-Terphenyl)1,1 0.023
106 32.654 Cyclotrisiloxane, Hexamethyl- 0.018
107 32.779 Eicosane 0.042
108 32.825 Parasiticol (B3) $$ 2h-Furo 0.031
109 32.859 Silicone Grease, Siliconfett 0.033
110 33.046 1-Oxa-2-Ox0-3,8-Dihydroxy-6-Meth 0.025
111 33.263 Pyrido[2,3-B]Indole 0.012
112 33.334 1,3-Dimethyl-4-Azaphenanthrene 0.012
113 33.662 Heneicosane (CAS) $$ N-Heneicosane 0.032
114 34.77 Benz[B]-1,4-Oxazepine-4(5H) 0.021

Table 2 17 dominant compounds in essential oil of Salvia officinalis with more than 1% (from most

to least)

Peak RT (min) Compound % of Total
21 9.985 Camphor Bicyclo [2.2.1] Heptan 14.471
17 8.895 Beta Thujone 12.474
18 9.029 Alpha Thujone 11.500
14 7.226 1,8-Cineole 9.468
19 9.228 Bicyclo[3.1.0]Hexan-3-One 7.156
5 5.302 Alpha Pinene 6.220
6 5.592 Camphene Bicyclo 5.599
72 24.289 Viridiflorol 5.193

100 31.759 1-Naphthalenepropanol, Alpha-E 4.503
13 7.061 Benzene, 1-Methyl-3-(1-Methylether) 2.136
38 14.331 Alpha- Fenchyl Acetate 2.130
24 10.367 Borneol L 1.622
75 24.665 3-Cyclohexene-1-Carboxaldehyde 1.338
51 19.181 Caryophyllene 1.189
7 6.089 Beta-Pinene 1.128
55 20.245 4,7,10-Cycloundecatriene,1,1,4 1.113
78 25.229 Cyclopentanone, 3-[3,5-Decadieny 1.023
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Essential oils (EOs) are highly aromatic and volatile compounds obtained from plant material, which
are also known as secondary plant metabolites. The plant active ingredients are produced under the
control of genetic processes; however, its production in the plant varies under the influence of some
environmental factors. Therefore, in the present study, the chemical analysis and identifies dominant
essential oils compositions from Sage (Salvia officinalis L.) are investigated in Ardabil province, Iran.
Sage plant (Salvia officinalis L.) were collected and After drying at room temperature, samples
extracted by method of water, essential oils yield 0.5% was obtained. Chemical analysis of the
collected Salvia officinalis species was performed using a gas chromatograph (GC) coupled to a mass
spectrometer (MS). Chemical analysis results showed that the plant contains 114 secondary chemical
components, among which Camphor Bicyclo [2.2.1] heptan, compound was identified as the
predominant essential oil (14.47%). Comparing the study results with other samples collected from
different parts of Iran and world reveals some significant similarities and differences in chemical
structure and dominant composition of the medicinal plant. In addition, the geographical features and
environmental conditions influence the change of secondary metabolites in various plants, Therefore,
the researchers need to pay attention to this issue while identifying the plant essential oils.

Keywords: Medicinal plant, Sage, Essential oil, Chemical analysis.
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