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ABSTRACT 

Essential oils are volatile compounds extracted from aromatic plants. They have antibacterial, antifungal and antioxidant 
properties. They are used in the pharmaceutical industry and in medical applications. Oil characterization, which is done using 
gas chromatography and mass spectrometry, is necessary because volatile aromatic compounds play a significant role in 
determining the flavor of foods. The extraction of essential oil from the vegetable occurred through the hydrodistillation process in 
a Clevenger apparatus. The effect of time and water/biomass mass ratio was evaluated, using an extraction time of 2.5h, with 
volume changes being observed every 30 minutes, using a mass ratio of 20%. The essential oil was characterized using gas 
chromatography with mass spectrometer (GC-MS) techniques. The essential oil extraction yield was 0.71%. GC/MS identified 30 
constituents with a similarity index above 90, corresponding to 89.29% of its composition, with Lemnalol, Mirtenal, Trans-
Pinocarveol having the greatest presence. The extraction method showed low yield, further studies are needed to increase yield. 
The profile of jambu essential oil showed potential antioxidant, anti-inflammatory, antimicrobial and analgesic activity due to its 
components with such properties. 
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1 INTRODUCTION 

Essential oils are volatile compounds extracted from aromatic plants that contain pathogen-inhibiting agents such as 
Escherichia coli, Salmonella and Staphylococcus aureus. Furthermore, its antibacterial, antifungal, antioxidant properties, anti-
inflammatory and anti-cancer biological activities make it possible to use it in medicine as a drug originating from nature, standing 
out from treatments with components of synthetic origin1,2. Extraction can be carried out from the parts where its chemical 
constituents are arranged: branches, seeds, fruits, roots, buds, flowers, leaves, stems, wood and bark, of aromatic plants3. By 
linking biodegradability and low environmental impact with their properties, the applications of essential oils take on broad 
directions. They are used in the pharmaceutical industry, in medical applications, in cosmetics and aromatherapy and as natural 
alternatives to biocides for domestic use4. 

Oil characterization is necessary because volatile aromatic compounds play a significant role in determining the flavor 
of foods, exerting a direct influence on the overall evaluation of these foods5. This procedure is carried out using gas 
chromatography with mass spectrometer (GC-MS), where retention time and mass spectra differentiate the volatile constituents, 
allowing the composition of the essential oil to be determined. Despite the long sample preparation time, the technique makes it 
possible to detect even small amounts of a compound, due to its high sensitivity4. 

2 MATERIAL & METHODS 

2.1 ACQUISITION OF RAW MATERIALS 

The jambu leaves were obtained at the Product Fair, located in the east of the city of Manaus. Leaf and stem separation 
was carried out, followed by cleaning and sanitization. The parts were reduced and frozen in plastic bags, immediately frozen and 
kept at -18 ºC until the experiments were carried out. 

2.2 EXTRACT FROM JAMBU ESSENTIAL OIL 

The procedure was developed at the Separation Processes Laboratory (LABPROS), at the Faculty of Agricultural 
Sciences, on the Manaus campus of the Federal University of Amazonas. The essential oil determination in the vegetable occurred 
through the hydrodistillation process, using the Clevenger equipment. The extractor design is calculated to operate in a closed 
system, being designed based on hydrodynamic calculations to maintain system balance. throughout the extraction procedure. 
The extraction of the essential oil was based on the work of Reis1, who studied the enzymatic extraction of ginger essential oil. 

3 RESULTS & DISCUSSION 

3.1 EXTRACTION AND PHYSICAL PROPERTIES OF JAMBU ESSENTIAL OIL 

The hydrodistillation of the leaves and stem of Acmella oleracea provided slightly viscous oil, yellowish and a highlighted 
characteristic aroma of the leaves. The essential oil extraction yield was 0.71%. 
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3.2 GAS CHROMATOGRAPHY AND MASS SPECTOMETRY (GC-MS) 

Through GC/MS analysis, 30 constituents were identified with a similarity index above 90, as seen in Figure 1. The 
highlighted constituents correspond to 89.29% of its composition. Lemnalol (14.6%) stands out, Myrtenal (13.03%), Trans-
Pinocarveol (11.21%), as they have a greater presence in the sample. 

 

Figure 1: Chromatographic profile of Acmella oleracea essential oil. 

The identified components point to the potential of jambu essential oil for antioxidant, anti-inflammatory, antimicrobial 
and analgesic activity due to its components with such properties. As is the case with Lemnalol, which demonstrates anti-
inflammatory and antitumor activities. This compound inhibits the expression of the pro-inflammatory protein inducible nitric oxide 
synthase (iNOS) and cyclooxygenase-2 (COX-2). In his study, Tai6, obtained data that exhibited significant antinociceptive effects 
in models of carrageenan-induced inflammation, chronic constriction injury neuropathy, and monosodium urate-induced gouty 
arthritis in rats. Jean9, complements the information, highlighting the report that lemnalol exhibits antitumor activity in several 
cancer cell lines. 

The second major component identified is common in essential oils from many plant species. The insertion of essential 
oil containing myrtenal helps in aromatherapy for upper respiratory tract infections as it has bronchodilating, anti-inflammatory, 
anti-aggregant, anti-hemolytic (in vitro) and antibacterial effects. In addition to presenting antidiabetic, antioxidant, antitumor, 
analgesic and neuroprotective potential, such activities enhance the favorable impact on various systems and organs10. Another 
prominent component was Trans-Pinocarveol, which is an α, β-unsaturated alcohol, which has reactivity and chemical structure 
favorable for transformation into a wide range of products with applications in fine chemicals. It is effective against coughs and 
can be included in the treatment of respiratory tract diseases 11,12. 

Some of the components identified are quite common and essential oils, such as: Limonene (D-limonene), Myrcene, 
Caryophyllene. We can find them in the compositions of other essential oils, such as Piedmont peppermint13, lavender14, guava 
(Psidium guajava L.)2 and Negramina, (Siparuna guianensis)3. 

D-limonene is a multifunctional compound found in abundance in citrus plants. It has antioxidant, anti-inflammatory, 
anticancer, antidiabetic, gastroprotective, and many other properties. Myrcene is a significant terpene commonly present in 
cannabis. The literature indicates that it has anti-inflammatory, analgesic, antibiotic, sedative and antimutagenic properties. While 
β-caryophyllene, a bicyclic sesquiterpene, has been associated with improving periodontal health, acting to reduce inflammation 
caused by lipopolysaccharide3,15,5. 
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In addition to these, some less common components in essential oils were identified, such as 10,10-Dimethyl-2,6-
dimethylenebicyclo [7.2.0] undecan-5.beta.-ol. In one study, this component was detected in clove essential oil (Syzygium 
aromaticum) and rosemary (Rosmarinus officinali). Another less common item is 1,2,4-Metheno-1H-indene, octahydro-1,7a-
dimethyl-5-(1-methylethyl)-, [1S-(1.alpha.,2.alpha. ,3a.beta.,4.alpha.,5.alpha.,7a.beta., which was also identified in another study 
carried out on essence oil extracted from the blue stem of the old world 'WW-B.Dahl' (Bothriochloa bladhii) 13,17. 

4 CONCLUSION 

The hydrodistillation method was presented as a possible means of extracting essential oil, however, with the low value 
of its result (0.71%), further studies on obtaining jambu essential oil are necessary, aiming at the application of methods or 
insertion of pre-treatments in the process to increase yield and reduce extraction time. Through GC/MS analysis, it was possible 
to identify 89.29% of the total composition of the studied material. Thus, the profile of jambu essential oil showed potential 
antioxidant, anti-inflammatory, antimicrobial, antitumor, antinociceptive, anti-aggregant, analgesic and neuroprotective activity, 
due to its components with such properties. 
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