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 Clove (S. aromaticum) is one of the most valuable spices (Phytother. Res.

21, 2007).

 Cloves are a very useful herb that has many uses for the body and the

aroma.

 Clove is native of Indonesia but nowadays is cultured in several parts of

the world (Phytother. Res. 21, 2007).

 The term ‘Clove’ is derived from the ‘Clou’ (French word) and the ‘Clout’

(English word) (Chaieb et al., 2007a).

 This plant represents one of the richest source of phenolic compounds

such as eugenol, eugenol acetate (D. Francisco et al., 2014).
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Main components of clove bud oil such as eugenol, caryophyllene were

identified by GC-MS (Nazrul et al., 2010).

 The high levels of eugenol contained in clove essential

oil responsible for strong antimicrobial activity

(Huang et al., 2002; Velluti et al., 2003).

 Eugenol act as a natural antioxidant.

Antioxidants are effective for inhibiting different human diseases

(Zengin and Baysal, 2014).
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 Clove has been used as food preservative and for many medicinal purposes

(Parle and Khanna, 2011).

 Cloves can effectively prevent the lung cancer as well as the skin cancer

(Parle Milind et al., 2011).

 Cloves benefit the diabetic patients by controlling the blood glucose levels.

(Chaieb K et al., 2007).
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Clove is used as strength against gastro-intestinal spasm, stomach distension

and flatulence (Elujoba et al., 2005).
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 Clove essential oil used as an antimicrobial, anticancer, antibiotics (David

& Gordon, 2012).

 The proximate chemical composition of clove as follows: moisture

10%, fiber 20%, ash 5.2%, protein 1.2%, fat 12.1% and carbohydrates

51.5% (Abdel M. 2007).

 Clove has physical, mental and emotional health benefits.

 Cloves represent one of the Mother Nature’s premier antiseptic (Parle

Milind et al., 2011).
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 Extraction and proximate analysis of three brands clove.

 To quantify the bioactive compounds (phenolic content, flavonoid

content and anthocyanin content) and antioxidant activity (AOA) of clove

essential oil.

 To determine antimicrobial activity of essential oil of clove.

 To identify the unknown compounds in clove oil by GC-MS.
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Experimental work was conducted using solvent extractor. In solvent

extraction process, petroleum ether was used as a solvent.
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Determination of Acid Value

The no. of mg of KOH needed to neutralize the free fatty acids

present in1g of oil.

Acid Value of oil samples were determined by standard

method described in AOAC (2016) for oils and fats.

Determination of Saponification Value

The weight of KOH expressed in mg, required to saponify of 1

g of the oil or fat.

Saponification values of oil samples were estimated according

to AOAC (2016).
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Determination of Peroxide Value

The content of peroxide oxygen per 1 kilogram of fat or oil. 

Peroxide value was determined according to AOAC Official 

Method.

Determination of Iodine value

Iodine value is expressed in g of iodine absorbed by 100 g of 

oil. 

Iodine value was determined according to AOAC (2016) 

Official Method. 

Titration with 0.1N Na2S2O3 solution

Titration with unknown Na2S2O3 solution
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Weighting sample burne placed in muffle furnace 

placed in an oven  Weighting burned sample
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 The sample solution is injected into the

GC inlet where it is vaporized and swept

onto a chromatographic column by the

carrier gas (He).

 The sample flows through the column

and compounds mixture are separated by

virtue of their relative interaction with the

coating of the column ( stationary phase)

and the carrier gas (mobile phase).
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Antioxidant capacity of the extracts was determined using DPPH assay.

 The absorbance was read at wavelength 517 nm using UV-VIS

spectrophotometer (UV-2600, Shimadzu Corporation, USA).

 Trolox used as standard.

 TEAC composite (Trolox equivalent antioxidant capacity) was used for

the calibration standard curve.
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Figure : Antioxidant activity (AOA) determination procedure 
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The term "bioactive" is consisting of two words: bio- and -active.

A bioactive compound is just a constituent that has a biological action.

Bioactive compounds are not nutrients they are contained in foods or their 

constituents.

"Bioactive compounds" are essential and non-essential composites that 

occur in nature.

Bioactive compounds like total flavonoids content (TFC), total phenolic

content (TPC) and total anthocyanin content (TAC).
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Total Flavonoids Content (TFC) of the clove oil samples were determined by

using the aluminum chloride colorimetric process reported by Chang et al.

(2002) with slight modifications.

Reagents FC reagent Na2CO3 solution Quantification with UV-visible 

spectrophotometer
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Antibiotic as originally defined was a chemical substance produced by

various species of microorganisms that was capable of inhibiting the growth

or kill the microorganism .

 The ability that a drug kills or suppresses the growth of

microorganisms.

 Protect against pathogenic insects, bacteria, fungi or protozoa.

 Volatile gas combination of cinnamon and clove oil inhibit growth of

spoilage fungi, yeast and bacteria.
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Density (ρ) for three brands cloves essential oil are measured at six different

temperatures between 25οC and 50οC maintaining 5οC interval.

The following are the observations regarding density (ρ):

At a particular temperature, ρ of the cloves essential oil decreases in the order:          

CId > CSl > CIs 

The ρ vs. T curves for three brands CEO follow a similar trend - ρ decreasing almost

linearly with the temperature.
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Viscosity (η) for three brands cloves essential oil are measured at six different

temperatures between 25οC and 50οC maintaining 5οC interval.

At a particular temperature, η of the cloves essential oil decreases in the order:

CSl > CId > CIs

The η vs. T curves for three brands cloves essential oil follow a similar trend - η

decreasing slowly with the temperature.
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Figure: MS spectra of the Eugenol (CId)
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Results of total flavonoids, total phenolics and total anthocyanin contents

of three brands clove essential oil.

Figure: Bioactive Compounds of CIs, CId & CSl sample at different concentrations
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This study includes that clove powder has high amount of

carbohydrate, dietary fiber and low in fat.

Density (ρ) and Refractive Index (nD) were decreasing almost linearly with

increasing temperature but viscosity (η) decreasing slowly with increasing

temperature.

Analysis using GC-MS was found to be the best

method to identify even the minor components.

Phenolic compounds are known to have

antioxidant and antimicrobial properties.

The high concentration of eugenol in buds oil makes it potentially useful in

the medicines because they exhibit antibacterial and antioxidant properties.
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In this study, I investigated the proximate analysis, physicochemical

properties, phytocomponents, antioxidant activity, bioactive compound

and antimicrobial activity of the essential oil isolated from S. aromaticum

buds of Indonesia (CIs), India (CId) and Sri Lanka (CSl).

Eugenol is the main component of clove essential oil.

The study implied that clove and clove oils can be used as antibacterial 

and antiseptic agent.

Cloves can be used as a food preservative due to improve shelf life of 

foods.
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 I will give a chance and long period of time, minerals and broad microbial 

analysis may be considered for further analysis.

 Chemical constituents, antifungal and antimutagenic activities may be 

considered for further analysis.

 Clove bud essential oil Eugenol application for anti-oxidation. 

 Investigation of temperature, solvent type and other factors.
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