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[bookmark: _GoBack]ABSTRACT
The essential oil of commiphora myrrha resin, commonly referred to as Myrrha, has been utilized for centuries in a variety of traditional medicinal and fragrant applications. Myrrha has been an essential component in cultural practices, from religious ceremonies to therapeutic treatments for conditions such as inflammation, pain, and infections. this study investigates the chemical composition of steam-distilled essential oil derived from commiphora myrrha resin sourced from Somalia, the essential oil was extracted using steam distillation method, which is widely regarded for preserving the aromatic and therapeutic qualities of plant material. The chemical profile of the essential oil was analyzed using GC-MS, a highly effective technique for identifying and quantifying volatile compounds, the analysis revealed a complex composition dominated by terpenes and sesquiterpenes, with α-pinene (24.54%), L-terpinen-4-ol (13.21%), and beta-ocimene (11.80%) identified as the major constituents.  These compounds are known for their various bioactive properties, such as antimicrobial, anti-inflammatory and antioxidant activities, which contribute to the medicinal potential of the oil, in addition to the chemical composition, the physical properties of the essential oil were assessed. the steam distillation process resulted in a golden -yellow oil, which is typical for C. myrrha essential oil, the density and refractive index of the oil were found to be 0.8791and 1.481-1.485, respectively, as measured using a pycnometer and refractometer, these physical characteristics are important for determining the quality and purity of the oil, as well as its suitability for various industrial applications, including cosmetics and aromatherapy. overall, the results of this study provide a comprehensive understanding of the chemical and physical properties of commiphora myrrha essential oil, contributing to its potential for a wide range of applications in natural medicine and wellness 	Comment by FEGHE: Correct: Cammiphhora	Comment by FEGHE: Improve: therapeutic uses	Comment by FEGHE: Correct: Somalia. The …	Comment by FEGHE: Introduce “the” before this word.	Comment by FEGHE: Correct; this should be fool stop.	Comment by FEGHE: Correct: should begin with Caps
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1. INTRODUCTION
Medicinal plants have long been a cornerstone of global healthcare systems, with extensive scientific evidence supporting their therapeutic potential. According to recent estimates, approximately 80% of the world’s population relies on traditional plant-based medicines for primary healthcare needs (WHO, 2021). Natural products derived from plants have played a critical role in drug discovery, with over 50% of clinically used medicines originating from natural sources (Atanasov et al., 2021; Newman & Cragg et al., 2020). Among these, Commiphora myrrha, a resin with profound historical and medicinal significance, has been widely utilized in traditional medicine across various cultures.	Comment by FEGHE: Most recent reference should be mentioned last.
Steam distillation is a crucial method for extracting essential oils from commiphora myrrha resin Preserving the bioactive compounds natural integrity, this technique is particularly effective in isolating volatile compounds, such as sesquiterpenes which are significant for their biological activities, (Naima Asid H. Alanazi et al., 2024). the essential oil derived from commiphora myrrha have demonstrated various bioactivities, including antioxidant and anti-inflammatory properties, making them both valuable in both medicinal and pest management applications.	Comment by FEGHE: Introduce a fool stop before this word.	Comment by FEGHE: Improve compounds’	Comment by FEGHE: Improve: it
Historically, C. myrrha has been employed for its therapeutic properties, particularly in treating inflammatory conditions, wounds, and infections (Shen et al., 2022). Modern pharmacological studies have corroborated these traditional uses, revealing that C. myrrha resin exhibits significant anti-inflammatory, antimicrobial, and antioxidant activities (El-Sherbiny et al., 2023; Tariq et al., 2021). The resin’s therapeutic efficacy is largely attributed to its complex phytochemical composition, particularly its rich content of terpenes, sesquiterpenes, and furanodienes (Wang et al., 2023). For instance, furanoeudesma-1,3-diene, a key component of myrrh oil, has been shown to exhibit potent anti-inflammatory and analgesic effects in preclinical models (Abdoul-Latif et al., 2022). Additionally, sesquiterpene lactones such as curzerenone and germacrene-D have demonstrated significant anticancer and antimicrobial properties (Li et al., 2023; Hassan et al., 2023).
Despite the extensive traditional use and preliminary scientific investigations, significant gaps remain in the comprehensive characterization of C. myrrha resin’s chemical composition. Existing studies have often focused on isolated aspects of the resin, lacking an integrated approach that simultaneously evaluates its chemical profile. Recent advancements in analytical techniques, such as ultra-performance liquid chromatography (UPLC) and nuclear magnetic resonance (NMR) spectroscopy, have enabled more precise identification of bioactive compounds in plant extracts (Khan et al., 2022; Li et al., 2023). However, the application of these techniques to C. myrrha resin remains limited.
The growing global interest in natural product-based therapeutics underscores the need for rigorous scientific validation of traditional medicinal claims. Natural compounds are increasingly recognized for their high biocompatibility and reduced toxicity compared to synthetic alternatives (Atanasov et al., 2021). For example, recent studies have demonstrated the potential of C. myrrha essential oil in combating multidrug-resistant bacterial strains, highlighting its relevance in addressing the global antibiotic resistance crisis (Alam et al., 2023; Hassan et al., 2023). This aligns with the demand for sustainable, plant-based therapeutic interventions that leverage the inherent complexity of natural molecular systems.	Comment by FEGHE: Should be in ilalics
This study aims to address these research gaps through a comprehensive, multidimensional investigation of C. myrrha resin essential oil. Specifically, the research objectives include: (1) conducting a detailed chemical composition analysis using advanced Gas Chromatography-Mass Spectrometry (GC-MS) techniques, this research seeks to provide robust empirical evidence supporting the traditional uses of C. myrrha and contributes to the advancement of natural product-based pharmaceutical research.	Comment by FEGHE: Change punctuation and start a new sentence.
2. MATERIAL AND METHODS 
The resin of Commiphora Myrrha was procured from the Bakaaro market in Somalia and authenticated by a botanical expert (Eng. Abdi Fatah Adam, 2024, Ministry of Agriculture of Somalia). the dried resin was cleaned, ground into a fine powder using a mechanical grinder, and stored in an airtight container at room temperature until further use. steam distillation was performed using steam distillation apparatus, 200 grams of powdered commiphora Myrrha resin was placed in the distillation chamber and the steam was passed through the material for the 3 hours. the resulting distilled was collected and essential oil was separated, dried over anhydrous sodium sulphate and stored at 4°C in amber vials until further use. the oil yield was calculated as a percentage of dry weight of the resin (Mahfud et al., 2017)	Comment by FEGHE: Correct: Commiphora myrrha
The chemical composition of the essential oil was analyzed using Gas Chromatography-Mass Spectrometry (GC-MS) on an Agilent 7890A GC system coupled to a 5975 Mass Spectrometer. Separation was achieved using a DB-5 MS column (30 m × 0.25 mm × 0.25 µm), with the oven temperature programmed to start at 50°C, held for 5 minutes, and then increased to 250°C at a rate of 5°C per minute. Helium was used as the carrier gas at a flow rate of 1.0 mL/min. the essential oil was diluted in hexane (1:10), and 1 µL of the solution was injected in split mode (1:20). Compounds were identified by comparing their mass spectra with the NIST Library and retention indices with literature values.
For physical properties, the color of the essential oil extracted from commiphora myrrha resin was determined visually using a standard method. A small sample of the essential oil was placed in a clean, clear glass vial and its color was assessed under natural daylight conditions; the color was compared to a standard color chart to classify it according to established color categories. for the density was measured by using pycnometer at 25 degrees, the pycnometer was first cleaned and weighed empty (W1), it was then filled with a known volume of essential oil, and the weight was recorded (W2). the mass of the essential oil was calculated by subtracting the weight of the empty pycnometer from the filled pyncometer , the density was calculated using the formula Density = Mass/Volume , where the volume was known the pycnometers  specifications , for the refractive index a digital refractometer was used , small drop of the essential oil was placed on the refractometers prism and the refractive index was directly recorded at 25 degree,  the measurements was carried out in triplicate to ensure accuracy and consistency.	Comment by FEGHE: Begin with a capital letter.	Comment by FEGHE: Introduce “a” before this word.	Comment by FEGHE: Close space
3. RESULTS 
[image: ]Figure 1. GC-MS chromatograph of Commiphora Myrrha essential oil extracted by Steam distillation
The above figure  shows the GC-MS result, where the highest peak appears at 5.3minute, showing the majority abundant compound. other notable peaks between 6- 14 minutes illustrate the major components of the essential oil, matching the compounds listed in table 1.	Comment by FEGHE: Improve: most
Table 1. Composition of commiphora myrrha essential oil extracted by Steam distillation 
	No
	Area%
	Name 

	1
	0.22
	2.56. alpha.-Thujene

	2
	24.54
	1.76. alpha. –Pinene

	3
	0.23
	3.88Camphene

	4
	1.02
	1.90Sabinene	Comment by FEGHE: Check spacing

	5
	0.39
	1.78. beta. –Pinene

	6
	0.83
	1.60. beta. –Myrcene

	7
	11.80
	1.55. beta. –Ocimene

	8
	0.09
	1.54Terpinolene

	9
	0.02
	1.44o-Cymene

	10
	3.15
	1.43o-Cymene

	11
	1.24
	1.38D-Limonene

	12
	0.40
	1.41Sabinene

	13
	0.78
	1.30Eucalyptol

	14
	0.63
	1.45. gamma. –Terpinene

	15
	0.04
	1.47Isoterpinolene

	16
	0.63
	1.56Terpinolene

	17
	0.21
	1.36 2-Nonanone

	18
	0.09
	1.43 p-Cymenene

	19
	0.42
	1.54 Linalool

	20
	1.26
	1.43 Propanoic acid, 2-octyl ester, (R or S)

	21
	0.03
	1.24Thujone

	22
	0.06
	0.96 trans-Sabinene hydrate

	23
	0.48
	1.63L-camphor

	24
	0.07
	1.52cCamphene hydrate

	25
	0.07
	1.64 p-Mentha-1,5-dien-8-ol

	26
	0.05
	1.48 Pinocarvone

	27
	1.22
	1.68 Umbellulone

	28
	0.29
	1.59 endo-Borneol

	29
	13.21
	1.75 L-terpinen-4-ol

	30
	0.39
	1.64 1-(2,4-Dimethylphenyl) ethanol

	31
	1.39
	1.93Terpineol

	32
	0.31
	1.36 Propanoic acid, 2-octyl ester, (R or S)

	33
	0.07
	1.39 trans-Sabinene hydrate

	34
	0.39
	1.37 Verbenone, (L)-

	35
	0.10
	

	36
	0.21
	1.47 Bergamol

	37
	0.57
	1.64   1-Bromo-3,7-dimethyl-2,6-octadiene

	38
	0.11
	1.50 Car-3-en-5-one

	39
	2.96
	1.63 Bornyl acetate

	40
	0.05
	1.16 Camphene hydrochloride

	41
	0.66
	1.55 4-Terpinenyl acetate

	42
	0.33
	1,83   2-Propionyloxytetradecane

	43
	0.55
	

	44
	0.26
	1.66 Car-3-en-5-one

	45
	0.73
	1.79   4-Terpinenyl acetate

	46
	2.26
	1.57. alpha. -Terpinyl acetate

	47
	0.18
	1.42 cis-Geranyl acetate

	48
	0.35
	1.69 Isobornyl propionate

	49
	0.27
	1.46. beta.-Elemene

	50
	4.50
	1.74 Caryophyllene

	51
	0.48
	1.83 cis-Thujopsene

	52
	4.11
	1.68nHumulene

	53
	2.64
	1.72 cis-Muurola-4(15),5-diene

	54
	0.50
	2.07. gamma. –Amorphene

	55
	0.57
	1.74. beta. –copaene

	56
	0.67
	1.59. alpha. –Elemene

	57
	0.49
	1.37. alpha. –Muurolene

	58
	0.28
	1.78 (1S,2S,4S)-Trihydroxy-p-menthane

	59
	2.67
	2.01 Cadina-1(10),4-diene

	60
	1.26
	1.76 cis-Calamenene

	61
	0.16
	1.85. alpha. –Cadinene

	62
	0.10
	1.22. alpha. –Calacorene

	63
	1.06
	1.71 Elemol

	64
	0.92
	1.86 Caryophyllene oxide

	65
	0.63
	1.90 Humulene-1,2-epoxide

	66
	0.07
	1.33 Cedrol

	67
	0.10
	1.85 Di-epi-1,10-cubenol

	68
	0.32
	1.73 epi-. gamma. –Eudesmol

	69
	0.46
	1.61 Di-epi-. alpha. –cedrene

	70
	0.34
	1.57. gamma. –Muurolene

	71
	0.88
	1.73. tau. –Muurolol

	72
	0.61
	1.63. beta. –Eudesmol

	73
	0.58
	2.01 Muurol-5-en-4-one <cis-14-nor->

	
	100.00
	


 
The above table shows the composition of commiphora myrrha essential oil obtained by steam distillation the major components include α-Pinene (24.54%), L-terpinen-4-ol (13.21%), and β-Ocimene (11.80%), while several minors constituents (<1%) such as Thujone, trans-Sabinene hydrate, and Cedrol are also present, this summary shows that monoterpenes are the dominant class in this essential oil.



Table2. Physical properties of commiphora Myrrha essential oil extracted by steam distillation. 	Comment by FEGHE: Correct: Commiphora myrrha
	Extraction Method
	Essential Oil Yield
	Essential Oil Yield (v/w%)
	Color
	Density (g/cm3 )
	Refractive index

	
	
	
	
	
	

	Steam distillation 
	6.5ml
	3.25%
	Golden yellow
	         0.8791       
	    1.483 -       1.485



the above table highlights the physical properties of commiphora myrrha essential oil extracted by steam distillation, including yield, color, density and refractive index. these parameters give basic characterization of the oil and are useful for quality assessment. 
4. DISCUSSION 
The findings of this study provide valuable insights into the chemical composition of steam distilled essential oil derived from commiphora myrrh resin sourced from Somalia. The GC-MS analysis revealed a complex phytochemical profile dominated by terpenes, sesquiterpenes, and other bioactive compounds, which are Notably, α-pinene (24.54%), L-terpinen4-ol (13.21%), and Beta-ocimene (11.80 %) were identified as major constituents, which have been consistent with previous studies on Myrrha essential oils , these compounds likely contribute to the observed biological activities of the essential oil, underscoring the therapeutic potential of c. myrrh resin in traditional and modern medicine.	Comment by FEGHE: Improve: steam-distillation. 
It is acknowledged that the diversity or quantity of components differs between the current investigation’s findings and the chemical profile of the previously examined myrrha extract. Nevertheless, some literature reports such as those, (Naima Asid H. Alanazi et al.,2024), indicate that Saudian C.Myrrha essential oil, sesquiterpenes and aromatic hydrocarbons are the primary constituents ,such as Curzerene (33.57%) and 1-methoxy 3,4,5,7tetra methyl naphthalene ( 15.50%), similarly, the essential oil of ethopian C.myrrha as reported by (Marongiu et al., 2005) was characterized by furanoeudesma 1,3 diene ( 38.6%), curzerene ( 17.5%) and Alpha elemene (4.3%) being the primary constituents .	Comment by FEGHE: Begin this with small letter	Comment by FEGHE: Correct narrative citation: Marongui et al.,(2005)	Comment by FEGHE: Remove space: constitents.

According to (Baser et al.,2003), the primary components of Ethiopian myrrh oil are furanoeudesma-1,3-diene (34.0%), furanodiene (19.7%), and lindestrene (12.0%). Additionally, (Mohamed et al.,2014), identified major constituents in myrrh oil, including α-elemene (12.86%), 7-isopropyl-1,4-dimethyl-2-azulenol (12.22%), curzerene (11.64%), germacra-1(10)7,11-trien-15-oic acid, 8,12-epoxy-6-hydroxy-ç-lactone (6.20%), δ-elemene (5.57%), δ neoclovene (5.57%), germacrene B (3.97%), and eremophilene (3.35%).	Comment by FEGHE: Correct this: C. myrrha.

For the physical properties measured in this study showed a golden yellow essential oil, while other studies reported different oil colors for C. myrrha, such as yellow (Iranian sample), (Ayda Hosseini et al.,2017) and light yellow (Sudanese sample), (Hatil Hashim El Kamali et al.,2015). These differences may result from variations in resin sources, environment, or extraction methods.	Comment by FEGHE: Improve: The physical….
Significantly, the present investigation did not identify the presence of furanoeudesma-1,3-diene, furanoeudesma-1,4-diene, and lindestrene constituents. It is important to consider genetic variables and other environmental impacts during the developmental and growth phases of the wild plant, as these factors may influence the accumulation of active secondary metabo-lites.	Comment by FEGHE: Correct: metabolites

The study contributes to the growing body of scientific evidence supporting the traditional uses of C. myrrha resin in treating inflammatory, infectious, and oxidative stress-related conditions. The comprehensive chemical profiling and biological activity assessments provide a foundation for further research into the development of C. myrrha-based natural products for pharmaceutical and therapeutic applications. As the global demand for sustainable and biocompatible therapeutic agents continues to rise, C. myrrha essential oil represents a promising candidate for addressing contemporary healthcare challenges, including antibiotic resistance and oxidative damage.	Comment by FEGHE: Scientific name: C. myrrha
Since the study offers significant perception into the chemical composition of commiphora myrrha essential oil, it is crucial to acknowledge that the resin was sourced from a single market in Mogadishu. this limited sampling may not fully capture the natural chemical variability of the species.	Comment by FEGHE: Inprove: change this to “insight”
5. CONCLUSION AND RECOMMENDATIONS 
This study provides an important insight in to the chemical composition of commiphora myrrha essential oil from somalia, emphasizing a complex chemical profile led by terpenes and sesquiterpenes, with α-pinene (24.54%), L-terpinen4-ol (13.21%), and Beta-ocimene (11.80 %) as major constituents. the findings agree with previous reports, through variations in composition evaluated to other geographic sources and also agree the traditional therapeutic uses of commiphora myrrha and propose its potential for developing natural products with anti-microbial, anti-inflammatory and antioxidant activities. differences in chemical profiles compared to other regional studies highlight the influence of environmental and extraction methods. while this study is limited to a single resin source. for recommendations it is good to make future studies should include samples from multiple regions to know the full chemical diversity of commiphora myrrha. 	Comment by FEGHE: Correct: The findings	Comment by FEGHE: Clarify: I recommend that future studies sould include …..
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