
P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     
2022,16, ( 2 ) :15-24                             

15 

 

Isolation and identification of the chemical composition of Salvia 
Species growing in Iraq by GC-MS 

 

Khader Saker Alzawi1*, Israa Abdulrazzaq Majed Aldobaissi2, Ayoob Obaid Alfalahi3 
1University of Anbar, College of Sciences, Department of Biology. 
2University of Baghdad, College of Sciences, Department of Biology 
3University of Anbar, College of Agriculture, Department of plant protection 
 

 

ARTICLE INFO  ABSTRACT 
Received: 26 / 08/2022 
Accepted: 20 / 11 / 2022 
Available online: 21 / 12 / 2022 
 
DOI: 10.37652/juaps.2022.176429 

 

 In this research, the chemical composition of six species of Salvia were 
studied, wild grown (Salvia multicaulis, Salvia indica, Salvia spinosa, Salvia 
reuterana, and Salvia russellii) collected from different cities in the Kurdistan 
region, and cultured (Salvia officinalis) collected from Ramadi city. Study of the 
chemical components of the aerial parts (stem and leaves) was achieved by Gas 
Chromatography-Mass Spectrometer (GC-MS), the chemical study showed 
important variations in the content of chemical compounds and their 
concentration, the most quantitative chemical compounds in Salvia multicaulis 
were (9-Octadecenoic acid 20.15%, cis-Vaccenic acid 14.2% and Ethanone 
9.24%), in Salvia indica (Methyl β-D-galactopyranoside 18.3%, 9-Octadecenoic 
acid 17.4%, and cis-Vaccenic acid 11.0%), in Salvia spinosa (Oleic acid 30.1%, 
11-Octadecenoic acid 6.4% and β-Eudesmol 6.3%), in Salvia reuterana (9-
Octadecenoic acid 19.1%, Oleic acid 13.2% and Hexadecanoic acid 6.41%) in 
Salvia russellii (N,N,N-Trimethyl-1,4- phenylenediamine 16.5%, Ethyl α-D-
glucopyranoside 9.33%  ، cis-Vaccenic acid 5.86%  ، ), and in Salvia officinalis 
(Camphor 22.84%, 1-Naphthalenepropanol 20.81% and 4-Amino-3-
hydroxybenzoic acid 9.64%). 
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1. Introduction 
      The Salvia is colloquially known as sage and is 
considered the largest genus in the family Lamiaceae 
according to [1], the Lamiaceae is well-known 
throughout the world for its economic significance in the 
food and pharmaceutical industries, there are more than 
700 species of Salvia plants that are found worldwide 
[2,3], in the flora of Iraq, Salvia is present 33 species [4], 
also recorded a new species, so the number of species in 
Iraq is 34 [5]. The name Salvia means to save and is 
derived from the Latin word salvere. This probably 
refers to its healing properties, as some of its species 
have historically been used in traditional medicine. 
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 Salvia is an important and useful plant, some are 

famous for their medicinal, aromatic, and antioxidant 
where they have been used as volatile compounds and 
aqueous extracts of some types of Salvia for the treatment 
of characteristics [6], some Salvia species such as S. 
officinalis, S. viridis, and S. multicaulis possess 
antioxidant properties sore mouth and throat, excessive 
sweating, indigestion, and stomach disorders [1,7]. 
 
         According to [8] Salvia species exhibit great 
chemical diversity, [9] pointed out Salvia is chemically 
rich in various kinds of natural compounds, especially 
flavonoids, monoterpenoids, triterpenoids, 
polysaccharides, and phenolic acids. This may be due to 
the nature of Salvia growth, as some species of Salvia can 
be grown in gardens as ornamental plants, and some of 
them grow in the wild [10].   

Copyright©Authors, 2022, College of 
Sciences, University of Anbar. This is an 
open-access article under the CC BY 4.0 
license (http://creativecommons.org/licens 
es/by/4.0/). 
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One of the most crucial techniques for figuring out 
the taxonomic placements of taxa is chemotaxonomic 
research. Today, even individual genotypes and low and 
high taxonomic levels can have their chemical profiles 
studied [11]. 

The purpose of the current study was to evaluate the 
chemical diversity of the Salvia genus and its usefulness 
in the chemotaxonomic of Salvia.  
2. Material and methods: 
2.1 Plant material collection: 

Samples were gathered in several locations around 
the Iraqi Kurdistan area: the wild grown of Salvia was S. 
indica, S. multicaulis, S. spinosa, S. reuterana, S. 
russellii, and S. officinalis was cultivated in Ramadi, 
during the months of May and June (Figure 1). 

After cleaning and drying the samples at room 
temperature, they were identified using specimens kept 
in the College of Science's herbarium at the University 
of Baghdad for subsequent use. 

 
2.2 Preparation of plant extract: 

The samples (aerial part) were extracted at the Desert 
Studies Center University of Anbar, according to the 
method mentioned by [12]. Where the dry samples were 
crushed by the electric grinder, 2g of the dry powder 
samples were taken with 20 ml of absolute ethyl alcohol, 
and the samples remained for 48 hours at room 
temperature, then added 10 ml distilled water to each 
sample, and put in an Ultrasonic bath for 20min to 
increase the extraction efficiency, the samples were 
filtered with filter papers and evaporated using a hot 
plate at 50ْC.  

 
2.3 Analysis of extracts by GC-MS: 

The examination of Chemical compounds present in 
the sediment was carried out using the GC-MS device in 
the laboratories of Ibn Al-Baytar Center of the Ministry 
of Industry and Minerals, Gas Chromatograph:  Agilent 
(7820A) USA GC Mass Spectrometer Analytical 
Column: Agilent HP-5ms Ultra unit (30 m length x 250 
µm inner diameter x 0.25 µm film thickness), Injection 
volume 1 µl, Pressure 11.933 psi, GC Inlet Line 
Temperature: 250 ˚C, Aux heaters Temperature 300 ˚C, 
Carrier Gas: He 99.99%. (Figure 2). 

The degree of similarity between the studied species 
was determined by analyzing the hierarchical cluster 
using the Past program (Figure 3). 

 
3. Results and Discussion:  

Table (1) shows some of the important chemical 
compounds that were obtained from the analysis of plant 
sample extracts with the (GC-MS) device. 

17 chemical compounds were identified from S. 
multicaulis and S. officinalis, additionally, 16 chemical 
compounds in S. reuterana. The main compounds that 
were the most quantitative in S. multicaulis were 9-
Octadecenoic acid 20.15%, cis-Vaccenic acid 14.2%, and 
Ethanone 9.24%. In addition to other chemical 
compounds is Hexadecanoic acid 6.74%, β-Eudesmol 
5.01%, and n-Hexadecanoic acid 4.52% (Figure 4). 

While in S. officinalis were Camphor 22.84%, 1-
Naphthalenepropanol 20.81%, and 4-Amino-3-
hydroxybenzoic acid 9.64%, as well as other important 
chemicals were Viridiflorol 5.37%, phenol 3.95%, and 
Eucalyptol 3.37% (Figure 5). As well in S. reuterana 
were 9-Octadecenoic acid 19.1%, Oleic acid 13.2%, and 
Hexadecanoic acid 6.41%, additionally, some significant 
chemicals were 3-Buten-1-ol 6.29%, β-Eudesmol 6.0%, 
and Methyl stearate 4.85% (Figure 6). 

In S. spinosa and S. russellii, the number of the 
chemical compounds have been identified as (18,22) in S. 
spinosa and S. russellii respectively.  The main 
compounds that were the most quantitative in S. spinosa 
were Oleic acid 30.1%, 11-Octadecenoic acid 6.4%, and 
β-Eudesmol 6.3%, less of which was Ethyl α-D-
glucopyranoside 5.3%, 5-Hydroxymethylfurfural 5.0% 
and n-Hexadecanoic acid 4.8% (Figure 7). While in S. 
russellii were N,N,N-Trimethyl-1,4- phenylenediamine 
16.5%, Ethyl α-D-glucopyranoside 9.33%, and cis-
Vaccenic acid 5.86%, in addition to smaller amounts of 
chemical compounds were 9-Octadecenoic acid 5.68%, n-
Hexadecanoic acid 4.57%, and 1,3,5-Triazine-2,4,6-
triamine 4.31% (Figure 8). 

In S. indica the number of compounds was 21, Methyl 
β-D-galactopyranoside 18.3%, 9-Octadecenoic acid 
17.4%, and cis-Vaccenic acid 11.0%, in addition to 
smaller amounts of chemical compounds were n-
Hexadecanoic acid 5.3%, Hexadecanoic acid 5.29% and 
β-Eudesmol 4.2% (Figure 9). 
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The results also showed the presence of chemical 
compounds in certain types and the absence of them in 
other types such as 4-Hydroxypyrimidine found only in 
S. multicaulis and S. indica (1.18%, 1.0%) respectively, 
as well as piperazine found only in S. indica, S. spinosa, 
and S. russellii (0.80%, 1.0%,1.23%) respectively, also 
Ethyl (trimethylsilyl)acetate found only in S. spinosa 
and S. reuterana (0.7%, 1.81%) respectively. 
Additionally, we found the 4-Cyclopentene-1,3-dione in 
S. spinosa and S. russellii (0.65%,1.26%) respectively. 
As well 2-pentadecanone found in S. indica and S. 
officinalis (0.9%,1.08%) respectively. 

In addition, there are some chemical compounds 
present in only one species and not others, such as 
Dodecanoic acid and Hydrazinecarboxylic acid found in 
S. multicaulis only (4.13%,1.82) respectively, also 5-
Methoxypyrimidine and β-D-Glucopyranose found in S. 
indica only (2.2%,2.8%) respectively, too, Methyl 6,11-
Octadecadienoate and Methyl 9,12-heptadecadienoate 
found in S. spinosa only (3.57%,1.6%) respectively, and 
in S. reuterana found Trimethylhydroxylamine and D-
Talonic acid lactone (2.73%,3.69%) respectively, as 
well, in S. russellii found N,N,N'-Trimethyl-1,4-
phenylenediamine and Imidazole (16.5%,3.54%) 
respectively. 

There is also what distinguishes S. officinalis as it 
contains only chemical compounds such as camphor, 1-
Naphthalenepropanol, 4-Amino-3-hydroxybenzoic acid, 
and Viridiflorol (22.8%, 20.81%,9.64%,5.37%) 
respectively.  

Depending on the presence of chemical compounds 
between the studied species, a diagram was drawn 
showing the degree of convergence and similarity 
between the studied species in Figure (3), where it was 
divided into three clusters: the first cluster (S. 
multicaulis, S. indica, and S. russellii), the second cluster 
(S. spinosa and S. reuterana) and finally the third cluster 
(S. officinalis). 

Chemical characteristics have been adopted in the 
diagnosis of plant families, genera, and species, such as 
the presence or absence of various chemical compounds 
that were important taxonomic characteristics in the 
diagnosis of genus and species, and from these studies 
[13,14,15]. This study showed clear and important 
variations in the content of chemical compounds and 
their concentration, in all samples, it was found that n-

Hexadecanoic acid was the dominant component, but in a 
varying percentage between the studied species. some 
chemical compounds appeared in one species only and 
did not appear in the other species, so they may be the 
distinguishing signs of this type, and we believe that it is 
possible to rely on them in distinguishing 
morphologically similar species. 

In addition, the species of the genus Salvia, especially 
the most famous S. officinalis, have been proven to 
possess a wide range of biological and pharmaceutical 
substances and have antimicrobial activity for many 
bacteria and fungi [16,17,18,19]. 

 
4. Conclusion  

we have significant differences in terms of the 
presence or absence of different chemical compounds 
between species, which indicates that it is possible to rely 
on these results to support the classification between 
species, especially as there is a morphological similarity 
between the S. reuterana and S. spinosa. 
 
5. Reference  

[1] Erdoğan, E.A. , Everest, A. and Kaplan, E. (2013). 

Antimicrobial activities of aqueous extracts and 

essential oils of two endemic species from Turkey. 

Indian Journal of Traditional Knowledge, 12(2): 221-

224.  

[2] The Plant List, Version 1. (2010). Retrieved June 1, 

2015, from http://www.theplantlist.org/  

[3] Kahraman, A. ; Doğan, M. and Celep, F. (2011). Salvia 

siirtica sp. nov. (Lamiaceae) from Turkey. Nordic 

Journal of Botany, 29: 397-401.  

[4] Abbas, A. F. ; Al-Mousawi, A. H. and Al-Musawi, A. 

H. E. (2013). The Ecology and geographical 

distribution for the species of the genus Salvia L. of 

labiatae in Iraq. Baghdad Science Journal, 10(4):1082-

1087. 

[5] Ahmad, S. A. (2016). Salvia ali-askaryi (Lamiaceae), a 

new species from Kurdistan, Iraq. Harvard Papers in 

Botany, 21(2):227-229. 



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     
2022,16, ( 2 ) :15-24                             

18 

[6] Malen, D. ; Gaši, O. ; Popovi, M. and Boña, P. (2000). 

Screening for antioxidant properties of Salvia reflexa 

Hornem. Phytotherapy Res., 14: 546-548. 

[7] Engels, G. (2011). Sage, Salvia officinalis, 

HerbalGram, The Journal of the American Botanical 

Council, 89: 1-4. 

[8] Valant-Vestachera, K.M.; Roitman, J.N. and 

Wollenweber, E. (2003). Chemo-diversity of exudate 

flavonoids in some members of the Lamiaceae. 

Biochemical Systematics and Ecology, 31: 1279-

1289. 

[9] Wu, Y. B. ; Ni, Z. Y. ; Shi, Q. W. ; Dong, M. ; Kiyota, 

H. ; Gu, Y. C. and Cong, B. (2012b) Constituents 

from Salvia species and their biological activities. 

Chem Rev, 112:5967–6026. 

[10] Nakibo‚ M. (1993). Türkiye´nin baz2 Salvia L. 

Türleri üzerinde karyologik araÕtirmalar yy. S. 

fruticosa Mill; S. tomentosa Mil. S. officinalis L. S. 

smyrnaea Boiss. (Lamiaceae) Do.a.Tr. J. Botany, 17: 

21-25. 

[11] Mika, V.; Kuban, V.; Keljdus, B.; Odstrcilova, V. 

and Nerusil, P. (2005). Phenolic compounds as 

chemical markers of low taxonomic levels in the 

Family Poaceae. Plant Soil Environment, 51: 506-

512. 

[12] Iordache, A. ; Culea, M. ; Gherman, C. and Cozar, O. 

(2009). Characterization of some plant extracts by 

GC–MS. Nuclear Instruments and Methods in 

Physics Research B, 267: 338–342. 

[13] Reynolds, T. (2007). The evolution of 

chemosystematics. Phytochemistry, 68(22–24): 

2887–2895. 

[14] Singh, R. (2016). Chemotaxonomy: a tool for plant 

classification. Journal of Medicinal Plants, 4(2): 90–

93. 

[15] Liu, K., Abdullah, A. A., Huang, M., Nishioka, T., 

Altaf-Ul-Amin, M., and Kanaya, S. (2017). Novel 

Approach to Classify Plants Based on Metabolite-

Content Similarity. BioMed Research International, 1-

12.  

[16] Ahmadi, L. and Mirza, M. (1999). A Study of 

Chemical Composition of Essential Oil from Salvia 

officinalis L. During Different Growth Stages.  JWSS, 

3(2): 93-100 

[17] Tepe, B. ; Donmez, E. ; Unlu, M. ; Candan, F. ; 

Daferera, D. ; Vardar-Unlu, G. ; Polissiou, M. and 

Sokmen A. (2004). Antimicrobial and antioxidative 

activities of the essential oils and methanol extracts of 

Salvia cryptantha (Montbret et Aucher ex Benth.) and 

Salvia multicaulis (Vahl). Food Chem. 84: 519-525. 

[18] Bozin, B. ; Mimica-Dukic, N. ; Samojlik, I. and 

Jovin, E. (2007). Antimicrobial and Antioxidant 

Properties of Rosemary and Sage (Rosmarinus 

officinalis L. and Salvia officinalis L., Lamiaceae) 

Essential Oils. J. Agric. Food Chem. 55(19): 7879–

7885 

[19] Khalil, R. and Li, Z. G. (2011). Antimicrobial 

activity of essential oil of Salvia officinalis L. 

collected in Syria. African Journal of Biotechnology, 

10(42): 8397-8402. 

 
 
 

 

  



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     
2022,16, ( 2 ) :15-24                             

19 

 GC-MS ة@سا8ب قا-علا يف 28:ت ي,لا Salvia عا8نلأ يئا/1/2لا 0/.-,لا )ی)'تو ل#ع

 3يحلافلا 061ع ب>یأ ، 2ي68ب1لا 561م قاز$لا01ع ءا$سا ، 1+وا(لا $&ص $#خ

  ةا/7لا م1لع 45ق ، م1لعلا ة/ل- ، را*نلاا ةعماج1
  ةا/7لا م1لع 45ق ، م1لعلا ة/ل- ، دا;غ9 ةعماج 2
 تا*@لا ة?اقو 45ق ، ةعار=لا ة/ل- ، را*نلاا ةعماج 3

kadersasa@gmail.com 
 

  :ةصلا#لا
             ، S. multicaulis ، S. indica( اJTب M1@ت عا1نأ ةM4خ يهو ، Salvia تا*ن Qم عا1نأ ة4Iل يئا/L/Mلا IJ-/Kلا ةسارد 5ت 7F*لا اEه يف

S. spinosa ، S. reuterana وS. russellii( جMعW مQ ا@مXY مZI5/لقإ يف ةفل -JسدI4م ع1نو ، ناI=1ه عر )S. officinalis( جMم عQ لا ة@ی;مJدام` 

 Qم اها7I1م يف ةماهو ة7ضاو تافلاIخا ة/ئا/L/Mلا ةسار;لا تJهiأ ، GC-MS ةhسا1ب )قارولأاو قا4لا( ة/ئا1هلا ءا=جلأل ة/ئا/L/Mلا تانMb1لا ةسارد 5ت .

  S. multicaulis )9-Octadecenoic acid 20.15%، cis-Vaccenic acid يف ة/mJ -Mكلأا ة/ئا/L/Mلا تا*-MJلا Wنا-و ، اه=/-Jتو ة/ئا/L/Mلا تا*-MJلا

14.2% ، Ethanone 9.24%( ، يفو S. indica Methyl β-D-galactopyranoside  18.3%)، 9-Octadecenoic acid 17.4% ، cis-

(Vaccenic acid  11.0% ) ، يفو S. spinosa )Oleic acid 30.1% ،11-Octadecenoic acid   6.4% ، β-Eudesmol 6.3%( ، يفو           

S. reuterana ) 9-Octadecenoic acid  19.1% ، Oleic acid 13.2% ، Hexadecanoic acid 6.41%  (، يفو S. russellii )cis-

Vaccenic acid 5.86% ،Ethyl α-D-glucopyranoside   9.33% ، N,N,N-Trimethyl-1,4- phenylenediamine 16.5% (، يفو S. 

officinalis )Camphor 22.84%  ، 1-Naphthalenepropanol 20.81% ، 4-amino-3-hydroxybenzoic acid  9.64%(. 
  

Figure (1): Salvia species, A= S. indica (Erbil-Mergasor), B= S. multicaulis (Erbil-Shaqlawa)  
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Figure (1): continued: Salvia species, C= S. officinalis (Ramadi), D= S. russellii (Dohuk-Sarsang),  

Figure (1): continued: Salvia species, E= S. reuterana (Sulaymaniyah-Dokan), F = S. spinosa (Sulaymaniyah- Qaradagh) 
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Figure (2): GC-Mass chromatography apparatus 

Figure (3): Dendrogram obtained from the agglomerative hierarchical cluster analysis of Salvia 
Species  
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Table (1): Chemical composition of aerial part of Salvia species as revealed by Gas Chromatography-Mass 
Spectrometry (GC-MS) 

S. offianalis  

S. russellii 

S. reuterana 

S. spinosa 

S. indica 

S. m
ulticaulis 

R
etention  
tim

e  Chemical compound 

Title 

Area 
% 

Area 
% 

Area 
% 

Area 
% 

Area 
% 

Area 
% 

     1.82 3.8 Hydrazinecarboxylic acid 1.  
 1.26  0.65   3.9 4-Cyclopentene-1,3-dione 2.  
    0.8  4.02 Glyceraldehyde 3.  
 1.0 2.01    4.45 1,2-Hydrazinedicarboxaldehyde 4.  
 2.61  2.1 1.7 1.22 4.76 2-Cyclopenten-1-one 5.  
      5.29 Benzaldehyde 6.  
  1.81 0.7   5.64 Ethyl (trimethylsilyl)acetate 7.  
     4.36 5.63 Ethyl(dimethyl)ethoxysilane 8.  
    1.4  5.88 Succindialdehyde 9.  
  4.11    6.03 Trolamine 10.  
    1.2  6.37 1H-Pyrrole-1-ethanamine 11.  

3.37      6.57 Eucalyptol 12.  
 1.23  1 0.8  6.71 Piperazine 13.  
    1 1.18 7.35 4-Hydroxypyrimidine 14.  
      7.36 Methyl 2-furoate 15.  
 4.31     7.41 1,3,5-Triazine-2,4,6-triamine 16.  
 2.83     7.64 1,3-Propanediamine 17.  
  1.55    7.68 Benzoic acid 18.  

1.04      8.07 Thujone 19.  
      8.32 Succinimide 20.  
 2.42  0.9 2.3 1.8 8.51 4H-Pyran-4-one 21.  

22.84      8.61 Camphor 22.  
2.53      9.02 Bicyclo[2.2.1]heptan-2-ol 23.  

 1.09     9.45 Catechol 24.  
  1.87  0.8 1.67 9.78 Benzofuran 25.  
   5   9.97 5-Hydroxymethylfurfural 26.  

0.88      10.83 Bornyl acetate 27.  
  3.85 1.6 0.7 9.24 11.23 Ethanone 28.  

 16.5     11.24 N,N,N'-Trimethyl-1,4-
phenylenediamine 29.  

      11.85 Eugenol 30.  
9.64      11.87 4-Amino-3-hydroxybenzoic acid 31.  

 1.81     12.55 Naphthalene 32.  
    2.8  13.23 β-D-Glucopyranose 33.  
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 3.54     13.36 Imidazole 34.  
 1.45     15.14 Cyclohexanol 35.  

0.81      15.25 Caryophyllene oxide 36.  
5.37      15.43 Viridiflorol 37.  

     4.13 15.67 Dodecanoic acid 38.  
 2.7     15.72 Megastigmatrienone 39.  
  2.73    15.73 Trimethylhydroxylamine 40.  
 9.33  5.3   15.91 Ethyl α-D-glucopyranoside 41.  
    18.3  15.82 Methyl β-D-galactopyranoside 42.  
  6.29   2.44 15.83 3-Buten-1-ol 43.  
      15.86 Decanoic acid 44.  
  3.69    16.02 D-Talonic acid lactone 45.  
    2.9  16.04 Trehalose 46.  
     2.92 16.1 1H-Indole, 3-methyl 47.  
    2.2  17.27 5-Methoxypyrimidine 48.  
 1.18     17.64 Cyclohexanone 49.  

1.08    0.9  18.46 2-Pentadecanone 50.  
 2.23 6.41 2.5 5.29 6.74 19.41 Hexadecanoic acid 51.  
   2.8   19.83 Pentadecanoic acid 52.  

0.87 4.57 4.73 4.8 5.3 4.52 19.93 n-Hexadecanoic acid 53.  
20.81      21.18 1-Naphthalenepropanol 54.  
2.02   6.4   21.55 11-Octadecenoic acid 55.  

 5.68 19.1 1.98 17.4 20.15 21.57 9-Octadecenoic acid 56.  
 1.74 4.85  3 3.79 21.85 Methyl stearate 57.  
 5.86   11 14.2 22.03 cis-Vaccenic acid 58.  

1.15  13.2 30.1   22.05 Oleic acid 59.  
 2.63 6.04 6.3 4.2 5.01 22.27 β-Eudesmol 60.  
 1.29   2.2 2.99 22.54 9,12-Octadecadienoic acid 61.  
  3.93    22.57 2(3H)-Oxazolone 62.  
      22.57 Ethyl 6,9,12-hexadecatrienoate 63.  
   3.57   22.58 Methyl 6,11-octadecadienoate 64.  
   1.6   22.99 Methyl 9,12-heptadecadienoate 65.  

3.22      24.05 Trimethylsilylestrone 66.  
3.95      25.01 Phenol 67.  
3.18      25.28 5-Pregnen-3β-ol-20-one 68.  
0.95      26.94 2-Phenanthrenol 69.  

   0.91   27.73 13-Octadecenal 70.  
      29.72 Β-Sitosterol 71.  

17 22 16 18 21 17 Total 

 

 


