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INTRODUCTION 

Aromatic plants have been used for centuries for their 

pleasant fragrances and therapeutic properties.
[1]

 

Aromatic plants, also known as herbs or fragrant plants, 

are a diverse group of plant species that are valued for 

their pleasant fragrances and essential oils. These plants 

have been used for thousands of years in various cultures 

for culinary, medicinal, cosmetic, and spiritual purposes. 

The importance and uses of aromatic plants are vast, 

ranging from flavoring foods to treating ailments and 

providing aromatherapy, due to various parts of the plant, 

such as leaves, flowers, seeds, and roots.
[2]

 

 

Tulsi, also known as holy basil
[3]

, is a widely used 

aromatic plant in traditional Indian medicine
[4-5]

 due to 

its numerous therapeutic properties.
[1]

 The essential oil 

extracted from tulsi leaves contains various volatile 

compounds, including terpenes and phenylpropanoids, 

eugenol, rosmarinic acid, apigenin, luteolin, and ursolic 

acid. Tulsi is also rich in essential oils that contribute to 

its aromatic properties which contribute to its 

characteristic aroma and flavor.
[6]

 

 

 

METHODOLOGY 
COLLECTION OF TULSI SAMPLE The sampling of 

tulsi leaves was collected from the local spice market of 

the city. 200 grams of tulsi leaves were taken for 

sampling purposes. The tulsi leaves were later grinded 

into smaller fragments for oil extraction purposes. 

 

 
Figure 1: Actual image of the apparatus used during 

the extraction of tulsi oil. 
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ABSTRACT 

Tulsi, or Holy Basil (Ocimum sanctum L.), is renowned for its complex phytochemical profile, comprising a 

diverse array of bioactive compounds with significant medicinal properties, including antioxidant, antimicrobial, 

anti-inflammatory, and adaptogenic activities. The chemical composition varies depending on the plant part used, 

geographical origin, and extraction method, yet generally divides into volatile components (essential oil) and non-

volatile phenolic compounds. Extracts, particularly those derived from leaves and stems, are rich in polyphenols, 

flavonoids, and triterpenoids. The volatile oil, primarily extracted from leaves via steam distillation, is heavily 

dominated by phenylpropanoids and terpenes. While eugenol is the defining active constituent of commercial tulsi 

oil responsible for its spicy aroma and antiseptic properties, the overall therapeutic efficacy of tulsi extract is 

attributed to a synergistic combination of eugenol, rosmarinic acid, and flavonoids like orientin and vicenin. 
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EXTRACTION OF TULSI OIL 

Clevenger Apparatus: Clevenger apparatus is a 

laboratory device used to carry out the extraction of 

essential oils from the plant materials. It works on the 

principle of steam distillation. The apparatus usually 

consists of a round bottom flask, a heating mantle with 

regulator to regulate temperature, water cooled 

condenser, water supply and a collection tube which has 

a knob fitted on it. 

 

Extraction of Tulsi oil using Clevenger apparatus 

The extraction of tulsi oil using Clevenger apparatus is 

done through following steps. 

 

Preparation of the tulsi leaves sample: The collected 

sample of tulsi oil is crushed or grinded into smaller 

pieces. The process of crushing/grinding is very 

necessary as it increases the surface area of tulsi leaves 

for easy extraction. It helps to release the essential oil 

more effectively. For our research study we have took 

200 grams of fresh tulsi sample. 

 

Addition of water: Fill the round bottom flask with 

grinded tulsi leaves and then water is added to the 

sample. Before putting the sample, it is checked whether 

the round bottom flask is clean or not in order to reduce 

the chances of impurities in the sample. For a 200 grams 

sample of tulsi, approximately 1200ml of water is added 

to cover the plant material. 

 

Setting up the apparatus: After mixing water in the 

tulsi sample the Clevenger apparatus is assembled. The 

round bottom flask is placed on the heating mantle and 

the condenser tube and collection tube are fitted above it. 

It is ensured that cold water supply is maintained in the 

cooling condenser tube. 

 

Heat application: Once the assembly of apparatus is 

done, the heating mantle is turned on and the temperature 

is slightly increased. The mixture of tulsi leaves and 

water started to boil and evaporate after some time. The 

steam carries the extract of tulsi oil. 

 

Collection of tulsi oil extract: The steam containing the 

tulsi oil extract starts evaporating, it rises and goes 

through the water cooled condenser tube and gets cooled 

and condenses. The condensed droplets of tulsi oil start 

accumulating on the collection tube of the apparatus. 

 

Collection and storage of tulsi oil: In the collection 

tube, we obtain the mixture of tulsi oil and water. The oil 

droplets and water are immiscible due to their different 

densities. The tulsi oil obtained is collected carefully 

using the knob present in collection tube in air tight 

bottles in order to maintain their purity. The tulsi oil 

extracted from the above process must be stored in cold, 

dry and dark place. 

 

 
Figure 2: Tulsi oil extracted using Clevenger 

apparatus. 

 

GC-MS ANALYSIS OF TULSI OIL 

GC-MS Instrumentation: Gas chromatography and 

mass spectrometry analysis of tulsi oil extract helps in 

identification and quantitative analysis of various organic 

compounds present in oil. Agilent 8890/5977B is the 

instrumentation used for Gas Chromatography-Mass 

Spectrometry (GC-MS) analysis of tulsi oil. The 

compound identification was conducted using Mass 

hunter GCMS acquisition software by comparing the 

Wiley library data. 

 

Procedure And Analysis: First of all the tulsi oil sample 

is prepared by dilution using suitable solvent such as 

hexane, ethanol etc. This is done to ensure that the 

sample vaporises properly when injected in the GC 

system. The prepared sample is injected to the GC 

system where it undergoes separation based on their 

different volatile nature. Compounds in the tulsi essential 

oil vaporise
[7-9]

 and travel through the GC column at 

different rates which results in their separation. As the 

separated compounds elute from the gas chromatography 

column it enters to the mass spectrometer. In the mass 

spectrometer the compounds are bombarded by high 

energy electrons causing them to fragment into smaller 

ions. 

 

The resulting mass spectrum provides information about 

the mass to charge ratio (m/z) of the compounds which is 

used further for identification of compounds. 

Compounds present in the tulsi essential oil are identified 

by comparing their retention times (RT) in the GC 

column and their mass spectra are compared from the 

reference databases present in the Wiley library data. 

 

RESULT AND DISCUSSION 

We got the data from GCMS it shows us the entire 

runtime of SNR 30.357 mins. Got 140 peaks, as shown 

in graph and readings. 
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As we see that we got 140 peaks but most of the 

compound has less then 0.1% so we will eliminate those 

compounds, and forms a new table of compound which 

has mainly the average sum % more then 0.50%. The 

table is given below with reference from above table, 

formatted in descending order of Average Sum %. 

 

 
 

These 18 peaks carry approx. 95% of the oil constituent, 

the top 5 peaks carry approx. 70 % of the compound. 

And some of the peaks are ionized form of same of the 

compound. and the rest of the peaks covered very less 

area and and their % composition is less then 0.1%, so 

we can say that these peaks shows presence of either 

trace compounds or impurities in extract of tulsi. 

 

On summarizing all 140 peaks we got 18 major peaks 

which carry over 94% of the sample, tulsi oil is given 

below. 
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The list of compounds obtained from GC-MS analysis of 

Tulsi essential oil is represented in table above. Now we 

will discuss in detail about the observed chromatograms 

of these organic compounds. The chromatogram 

obtained from the GC-MS analysis of sample oil is given 

below. 
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PRIMARY CONSTITUENTS OF TULSI OIL 

Tulsi oil, extracted from Ocimum sanctum (Holy Basil), 

contains a diverse array of primary constituents, each 

contributing to its therapeutic properties. Research 

conducted in India has extensively studied these 

constituents, shedding light on their chemical 

composition and pharmacological effects. Eugenol, the 

principal constituent of tulsi oil, constitutes 

approximately 70-80% of the oil and presents as a pale 

yellow liquid with a potent, spicy aroma. It boasts 

antiseptic, analgesic, and anti-inflammatory 

properties
[10]

, as evidenced by research in India which 

highlights its effectiveness in relieving pain and 

inflammation associated with conditions such as arthritis 

and dental ailments. 

 
Figure 3: Structure of Eugenol. 

 

Methyl eugenol, a methyl ether derivative of eugenol, 

enhances the aromatic profile of tulsi oil and enriches its 

fragrance. Research conducted in India indicates its 

potential as a natural insect repellent and antimicrobial 

agent. 

 
Figure 4: Structure of Caryophyllene. 

 

Caryophyllene, a sesquiterpene hydrocarbon, exhibits 

notable anti-inflammatory and analgesic properties, 

rendering it valuable for pain management. Studies 

conducted in India have underscored its capacity to 

modulate the body's endocannabinoid system, suggesting 

its potential therapeutic efficacy in addressing pain and 

inflammation. 

 

 
Figure 5: Structure of Caryophyllene. 

 

We have discussed in detail about the major and minor 

components present in the extracted Tulsi essential oil, 

discussed about the structures of obtained compounds 

and have done quantitative analysis of Tulsi essential oil. 

Now we will study about the commercially available 

Tulsi oil and compare the results of GC-MS analysis of 

the extracted Tulsi oil with the commercial Tulsi oil. 

 

COMPARISON WITH COMMERCIAL OIL 

CONSTITUENTS 

The GC-MS analysis of tulsi (Ocimum sanctum) 

revealed the presence of two major compounds: eugenol 

(34.81%) and caryophyllene (37.87%). These 

concentrations indicate significant contributions to the 

chemical profile of tulsi. In a study of commercial Tulsi 

oil, the GC-MS chromatogram showed very sharp and 

clear peaks. This sharpness is due to the purification 

processes that commercial Tulsi oils undergo, resulting 

in minimal impurities. Both extracted Tulsi oil and 

commercial Tulsi oil share common compounds such as 

eugenol, caryophyllene, Methyl eugenol, Hydroxy 

caryophyllene, Humulene, Camphor, beta.-Acorenol. 

However, the eugenol content is significantly higher in 

commercial Tulsi oil compared to extracted Tulsi oil. 
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CONCLUSION 

Through a comprehensive quantitative analysis utilizing 

gas chromatography-mass spectroscopy (GC-MS), we 

have conducted a detailed analysis of the essential oil 

extracted from Tulsi (Ocimum sanctum) leaves. 

Employing the steam distillation method with the 

Clevenger apparatus, we obtained a pure Tulsi oil 

extract, which underwent rigorous analysis to elucidate 

its chemical composition. 

 

The GC-MS analysis unveiled a rich array of 

constituents within Tulsi oil, highlighting key 

compounds such as eugenol, methyl eugenol, 

caryophyllene, among others. These compounds 

contribute not only to the characteristic fragrance but 

also to the therapeutic properties associated with Tulsi 

oil. The eugenol content of our tulsi oil sample is about 

33.13% while some other studies conclude that the 

eugenol concentration of tulsi essential oil ranges from 

60-70%. It is noteworthy that the concentration of 

eugenol, a predominant constituent in Tulsi oil, may vary 

depending on factors such as geographical location, 

cultivation practices, and extraction methods. Our 

findings contribute to the understanding of these 

variations and underscore the importance of 

standardization in Tulsi oil production. In conclusion, our 

study underscores the profound significance of Tulsi oil 

as a valuable natural resource with multifaceted 

applications. From traditional remedies to modern 

pharmaceutical formulations, Tulsi oil emerges as a 

potent agent with the potential to enhance health and 

well-being across diverse populations. 
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