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Abstract 

Syzygium aromaticum L. (Clove) is used in Indian traditional medicine to cure various diseases. In the 

present study, phytochemical and its chemical constituents were analyzed by GC-MS. The phytochemical 

analysis of the three extracts showed the presence of alkaloids, flavonoids, steroids, terpenoids, protein, 

carbohydrates and phenolic compounds. The GC-MS analysis of the ethanol extract of S. aromaticum 

revealed the presence of fourteen compounds. The study revealed that higher percentage of phenol, 2-

methoxy-3-(2-propenyl) (64.44%) followed by eugenol (14.97%). Eugenol is the major component 

present in ethanol extract of S. aromaticum and also could be used for the advancement in developing 

different drugs in Pharmaceutical industries. 
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1. Introduction 

S. aromaticum commonly known as clove belongs to the family Myrtaceae and it has 

numerous medicinal properties. The flower buds are carminative, stimulant and antimalarial 

and it is used in dyspepsia, gastric trouble, nausea and vomiting. Its oil is a strong germicide, 

antiseptic, analgesic, local anaesthetic, antioxidant, emetic and spasmolytic. It contains 

eugenol which is an effective local anaesthetic and has long been used in dentistry [1-3]. Cloves 

are also said to be a natural anthelmintic and also applied to a decayed tooth cavity and it 

relieves a toothache reported [4]. 

Traditional medicine is an important source of potentially useful compounds for the 

development of chemotherapeutic agents. Phytochemicals are non‐nutritive plant chemicals 

that have protective or disease preventive properties. They are organic substances and could be 

obtained in both primary and secondary metabolic process; they also provide a source of 

medicine since the earliest time. The plant kingdom has proven to be the most useful in the 

treatment of diseases and they provide an important source of all the World's pharmaceuticals. 

The most important of these bioactive constituents of plants are steroids, terpenoids, 

carotenoids, flavonoids, alkaloids, tannins and glycosides. Plants in all facet of life have served 

a valuable starting material for drug development [5].  

 

2. Material and Methods  

2.1 Collection of plant material  
S. aromaticum was collected from the nearby market of Saibaba colony, Coimbatore Tamil 

Nadu, India. The authenticity of the plant confirmed in Botanical Survey of India 

(BSI/SRI/5/23/2017/TECH/3447), Tamil Nadu Agricultural University, Tamil Nadu, 

Coimbatore.  

 

2.2 Preparation of extracts  
The S. aromaticum were washed with water to remove the dirt and shade drying for four 

weeks. The shade dried samples were powdered separately using an electric grinder. The 

powder was stored in screw cap bottles until further analysis. 10 g each S. aromaticum powder 

was weighed using an electronic balance (Denver XS-210) and made into packets using zero 

haze filter paper (A Grade, SD's). These powders subjected to extraction with 500 ml of the 

solvents for 8 h using a Soxhlet apparatus [6, 7]. Petroleum ether (60-800C) extraction was 

followed by chloroform extraction and ethanol extraction so that the powders subjected to 

extraction with solvents of increasing polarity (Fig 1 & Fig 2). The S. aromaticum extracts 

thus obtained were concentrated by distillation and dried by evaporation in a water bath at 

400C. The residue thus obtained was stored in tightly closed glass vials in the refrigerator for 

further use. 
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Fig 1: S. aromaticum 

 

 
 

 Fig 2: Powder of S. aromaticum 

 

2.3 Phytochemical screening  

2.3.1 Qualitative analysis 

The phytochemicals screening of S. aromaticum extracts were 

carried out to determine the alkaloids, phenols, flavonoids, 

terpenoids, steroids, anthraquinones, proteins, quinines and 

carbohydrate using standard methods [8]. 

 

 

2.4 GC-MS analysis 

Mass experiments were performed on GC (T8000 Top CE) 

combined with Mass Spectrometer (Md 800 FIS ONS). The 

sample was dissolved in methanol and introduced into the 

column TR-5-MS capillary standard non-polar by splits 

injection system. Ultra high purity helium was introduced as 

the buffered collision gas with the flow rate of 1.0 ml/min. 

The source temperature for ionization was set at 250 0C. All 

the experiments were performed on the positive ion mode. 

 

3. Result and Discussion 

3.1 Phytochemical screening 

In the present study, preliminary phytochemical screening of 

S. aromaticum extracts showed the presence of phytochemical 

constituents. The phytochemicals screening of petroleum 

ether extract of S. aromaticum revealed the presence of 

alkaloids, flavonoids, steroids, terpenoids, proteins, phenols 

and carbohydrates. Alkaloids, steroids and proteins were 

observed in chloroform extract. Presence of alkaloids, 

flavonoids, steroids, proteins, phenols and carbohydrates were 

in ethanol extract of S. aromaticum (Table 1). Similar 

observations were made by [9, 10] as stated that alkaloids, 

flavonoids, protein, steroids, phenols, carbohydrates and 

quinine were present in Brassica oleracea leaf and stem 

extracts. Biologically active components have always been of 

huge interest to scientists working on infectious diseases [11]. 

Chemical constituents from natural sources have contributed 

significantly to the development of new drugs from medicinal 

plants [12, 13]. Medicinal plants have therapeutic properties due 

to the presence of various complex chemical substances of 

different composition which are found as secondary 

metabolites.  

Table 1: Phytochemical constituents of S. aromaticum 
 

S. No. Test Petroleum ether Chloroform Ethanol 

1 Alkaloid 

Mayers + + + 

Wagners _ _ _ 

Hagers _ + + 

2 

 
Flavonoids 

NaOH _ _ _ 

H2SO4 + _ + 

3 Steroids Libermann-Burchard + + + 

4 Terpenoids Libermann-Burchard + _ _ 

5 Anthraquinone Borntragers _ _ _ 

6 Proteins 

Ninhydrin (Aqueous) + + + 

Ninhydrin (Acetone) _ _ _ 

Biuret + - - 

7 Phenols 
Ferric Chloride _ _ + 

Libermann + _ _ 

8 Quinones Conc HCl test _ _ _ 

9 Carbohydrates 
Molish + _ + 

Fehlings _ _ _ 

+Detected, – Not detected 

 

3.2 GC-MS analysis of ethanol extract of S. aromaticum 

The studies on the active principles in the ethanol extract of S. 

aromaticum by GC-MS analysis revealed the presence of 

fourteen major peaks at retention time 3.23, 5.39, 4.02, 5.46, 

7.10, 38.35, 8.50, 7.38, 5.03, 4.49, 11.38, 5.65, 8.19 and 23.82 

(Fig 3). The active principles with their retention time (RT), 

concentration of area %, molecular weight and molecular 

formula are presented in table 2. The results showed that the 

Phenol, 2-methoxy-3-(2-propenyl) (66.44%), Eugenol 

(14.97%), Caryophyllene (2.93%), Naphthalene (2.37%), 

Ethyl.alpha-d-glucopyranoside(1.39%),Stigmast-5-en-3-

Ol(1.28%), 2’,3’,4’, Trimethoxyacetophenone(1.02%), Cedr-

9-Ene (0.74%), Alpha-Farnesene (0.69%), 1,4,8-

Cycloundecatriene (0.63%), Farnesyl Acetate 3 (0.58%), 

Naphthalene (0.52%), 3-Methyl-5 and 1,2-

Benzenedicarboxylic acid (0.24%).  
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Table 2: Qualitative constituents of ethanol extract of S. aromaticum by GC-MS 

 

S. No. RT Area % Name of the compound Molecular Weight Molecular formula 

1. 3.23 66.44 Phenol, 2-methoxy-3-(2-propenyl) 164 C10H12O2 

2. 5.39 14.97 Eugenol 206 C12H14O3 

3. 4.02 2.93 Caryophyllene 204 C15H24 

4. 5.46 2.37 Naphthalene 204 C15H24 

5. 7.10 1.39 Ethyl.alpha-d-glucopyranoside 208 C8H16O6 

6. 38.35 1.28 Stigmas-5-en-3-Ol 414 C29H50O 

7. 8.50 1.02 2’,3’,4’, Trimethoxyacetophenone 210 C11H1404 

8. 7.38 0.74 Cedr-9-Ene 204 C15H24 

9. 5.03 0.69 Alpha-Farnesene 204 C15H24 

10. 4.49 0.63 1,4,8-Cycloundecatriene 204 C15H24 

11. 11.38 0.58 Farnesyl Acetate 3 264 C17H28O2 

12. 5.65 0.52 Naphthalene 204 C15H24 

13. 8.19 0.29 3-Methyl-5-(2,6,6-trimethyl-1-Cyclohexen-1-yl)-1-Pentyn-3-OL 205 C15H24O 

14. 23.82 0.24 1,2-Benzenedicarboxylic acid 279 C16H22O4 

 

 
 

Fig 3: Gas Chromatogram of ethanol extract of S. aromaticum 

 

The mass spectrum of fragmentation pattern showed (M-13),  

(M-14), (M-15), (M-18), (M-28) and (M-43) indicated the 

presence of hydrocarbon unit, methyl and methane group, 

hydroxyl group, carbonyl group and Mclafferty 

rearrangement in the compound that indicates the presence of 

organic compound group (Fig 4). Eugenol (82.6%), eugenol 

(89.2%), eugenyl acetate (8.6%) and eugenol (77.4%), 

eugenyl acetate (19.5%) and caryophyllene (2.01%) in 

essential oil contents of S. aromaticum was reported by [14-16]. 

 
a) RT: 3.23 

 
b) RT:5.39 

 
c) RT: 4.02 

 
d) RT: 5.46 
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e) RT: 7.10 

 
f) RT: 38.35 

 
g) RT: 8.50 

 
h) RT: 7.38 

 
i) RT: 5.03 

 
j) RT: 4.49 

 
k) RT: 11.38 

 
l) RT: 5.65 

 
m) RT: 8.19 

 
n) RT: 23.82 

 

Fig 4: Mass spectrum of ethanol extract of S. aromaticum 

 

The major component of eugenol were present in ethanol 

extract of S. aromaticum has been reported to diverse 

biological properties like antiseptic, antimutagenic, 

antiulcerogenic, antiviral, antioxidant, anti-inflammatory, 

antithrombotic, antifungal and antiparasitic [17-27]. S. 

aromaticum a potent chemopreventive agent used to 

traditional ayurvedic healers of India since ancient times to 

treat respiratory and digestive ailments [28, 29].  

The isolated and identified two components of eugenol and 

acetyl eugenol which inhibit platelet aggregation induced by 

arachidonate, adrenaline and collagen [30]. S. aromaticum have 

many therapeutic uses they control nausea, vomiting, cough, 

diarrhea, flatulence, dyspepsia, stomach distension, 

gastrointestinal spasm, relive pain, cause uterine contractions 

and stimulate the nerves [31-35].  

 

4. Conclusion 

To conclude S. aromaticum as an ayurvedic herbal medicinal 

product that shares pharmacological properties with anti-

inflammatory drugs. Eugenol has many potent activities and 

can be advised as a plant of phytopharmaceutical importance. 

This study results may also be of commercial interest to 

research institute and different pharmaceutical industries in 

the development of new medicinal and drugs.  
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