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Abstract
Essential ocamphor (2.15-23%), verbenone (1.83-20.25%), β-caryophyllene (2.12-9.39%), endo-borneol (1.79-12.56%), 
camphene (1.69-7.86%,), bornyl acetate (1.55-9.65%), limonene (1.65-6.07%), α-terpineol (1.66-6.37%), β-pinene 
(1.55-6.45%), and linalool (1.58-3.91%). Among these, α-pinene, 1, 8-cineole, camphor, and verbenone were the most 
ubiquitous constituents and found to present in all accessions, while the rest varied among the accessions. Correlation 
analysis showed that α-pinene, 1, 8-cineole and verbenone were correlated negatively with the majority of the major 
compounds, while the association of camphor with the entire main constituent was not significant, except with α-pinene 
(r = -0.46***) and linalool (r = -303*). Based on the relative concentration of the main constituents of the essential 
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only three Ethiopia rosemary varieties.�e current study was, therefore, 
designed to assess the variability exists in essential oil compositionof 
rosemary germplasms grown in Ethiopia.  

Materials and Methods
Experimental site and plant materials

A total of 45 rosemary accessions were used for the study. Detail 
information of the accessions and experimental site is given in chapter 
2 (sections 2.2.1 and 2.2.2). �e accessions were multiplied via stem 
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(Ros17), 12.56% (Ros18), and 10.11% (Ros34). �e result obtained here 
is in accordance with an earlier study by Bekriet al. (2018), who de�ned 
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�is study demonstrated the presence of high chemical variability 
among rosemary accessions, which is mainly dependent on genetic 
factor than geographic location. �is could be explained by the fact that 
the studied accessions were cultivated in the same location for more 
than two years prior to chemical characterization, and yet presented 
variability in their chemical pro�le. �is can further supported by 
the observed chemical similarity between accessions collected from 
geographically distant locations; and chemical dissimilarity between 
accessions from geographically closer areas. �e study also pointed 
out the existence of diverse accessions within collection regions, which 
makes it di�cult to de�ne a single chemotype based on the area of 
collection. Our �nding at morphological and molecular level diversity 
analysis in the previous chapters also corroborated this and showed 
the existence of high within collection region diversity than between 
collection region. �is could be resulted from presence of gene �ow due 
to planting material exchange among growing communities. Exchange 
of plant materials among communities will minimize genetic diversity 
among populations but increase variability among individuals. �is 
could also be the reason for the observed high within growing region 
diversity than between regions diversity. 

Conclusions
Essential oils of forty-�ve rosemary accessions were analyzed using 

GC-MS and a total of forty-two compounds, representing95.85-98.89% 
of the total volatiles were identi�ed. In general, the essential oil of 
the accessions were characterized by higher levels of α-pinene(5.08 
- 40.62%), 1,8-cineole (8.13 - 38.48%), camphor (2.15 - 23%) and 
verbenone (1.83 - 20.25%), and their presence in all accessions. �ere 
were also some accessions (Ros05, Ros17, Ros18 and Ros34) that 
are characterized by the presence of higher levels of endo-borneol 
constituents in their oil (10.11 -12.56%). Correlation analysis among 
the major compounds showed a strong negative association of 
α-pinene, 1,8-cineole, and verbenone with the majority of the major 
compounds, while the correlation of camphor with the entire main 
constituent was not signi�cant, except with α-pinene (r = -0.46***) 
and linalool ( r = -303*), indicating the di�culty of improving these 
compounds simultaneously. A positive association of endo-borneol, α 
-terpineol, bornyl acetate, and β-caryophyllene to each other was also 
noted, showing the possibility of concurrent improvement of these 
compositions. 

Based on the percentage of the major constituents, six distinct 
chemotypes (α-pinene/1,8-cineole/camphor; α-pinene/1,8-cineole/
verbenone; α-pinene/1,8-cineole/endo-borneol; 1,8-cineole/camphor/
α-pinene; verbenone/α-pinene/camphor; and camphor/1,8-cineole/
verbenone) were identi�ed for the studied accessions, demonstrating 
the presence of high levels of Chemotypic variability among the 

accessions. Overall, the study indicated the presence of wide chemical 
variability among the tested accessions, which was mainly dependent 
on the genetic background rather than the area of growth. �e observed 
variability was higher among individual plants within collection areas 
than between collection areas, and was consistent with our �ndings at 
morphological and molecular level diversity analysis. �e observed high 
chemical constituent variabilities revealed the potential of Ethiopian 
rosemary germplasm for wider application in di�erent destinations 
that use rosemary products as raw materials. 
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