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BACKGROUND

U Clove (S. aromaticum)s oneof the mostvaluablespices(Phytother Res
21, 2007).

U Clovesare a very useful herb that has many usesfor the body and the
aroma

U Cloveis native of Indonesiabut nowadayss culturedin severalpartsof
theworld (PhytotherRes 21, 2007).

U Thetermo C| oswderivedfrom the &Cloud(Frenchword) andthed C| o u f
(Englishword) (Chaiebetal., 2007a).

U This plant representone of the richest sourceof phenolic compounds
suchaseugenoleugenolcetatgD. Francisccetal., 2014).
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BACKGROUND

U Main component®f clove budoil suchaseugenol, caryophyllenevere
identifiedby GC-MS (Nazruletal., 2010.

CH>
| U Thehighlevelsof eugenokontainedn clove essential |
oil responsibldor strongantimicrobialactivity
(Huangetal., 2002 Velluti etal., 2003.
~CHs
O
U Eugenolactasanaturalantioxidant OH Eugenol

U Antioxidants are effective for inhibiting different human diseases
(ZenginandBaysal,2014).
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BACKGROUND

U Clove hasbeenusedasfood preservativeand for many medicinal purposes
(ParleandKhanna 2011).

U Cloves can effectively preventthe lung canceras well as the skin cancer
(ParleMilind etal., 2011).

U Clovesbenefitthe diabetic patientsby controlling the blood glucoselevels
(ChaiebK etal., 2007).
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BACKGROUND

u Clove is usedas strengthagainstgastroeintestinalspasm.stomachdistension
andflatulence(Elujobaetal., 2005.
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BACKGROUND

U Clove essentiabil usedasanantimicrobial,anticancerantibiotics(David
& Gordon,2012.

U The proximate chemical composition of clove as follows: moisture
1%, fiber 20%, ash 5.2%, protein 1.2%, fat 12.1% and carbohydrates
51.5% (Abdel M. 2007).

U Clovehasphysical,mentalandemotionalhealthbenefits

U Cloves representone of the Mother N a t u premiesantiseptic(Parle
Milind etal., 2011).
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HEALTH BENEFITS OF CLOVES

Anti -Bacterial

Anti -fungal Antiseptic
Cancer Prevention Powerful germicidal
| '
Cardiovascular Health * Reduce Hypertension
Cholera Prevention Mosquito Repellent
Blood Purifier Indigestion
Toothache Headaches
Nausea
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AIMS & OBJECTIVES

U Extractionandproximateanalysisof threebrandsclove

U To quantify the bioactive compounds (phenolic content, flavonoid
contentandanthocyanirconten} andantioxidant activity (AOA) of clove
essentiabil.

U To determineantimicrobialactivity of essentiabil of clove

U To identify theunknowncompoundsn clove oil by GC-MS.
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EXPERIMENTAL DESIGN
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EXPERIMENTAL DESIGN

Sample Collection

v ¢
Characterization Solvent Extraction
of Clove v
v y v v h
Proximate Characterization Identification of Antioxidant Antimicrobial
analysis of the extracted oil| | Components by activity analysis| | activity analysis
GC-MS
v
Moisture content
Total ash
Crude protein
Crude fat
Crude Fiber
Carbohydrate
2 2 2 v )
Density Kinematic Refractive Acid Saponification Peroxide Iodine
. viscosity Index value value value Value
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MATERIALS & METHODS



Experimentalwork was conductedusing solvent extractor In solvent
extractionprocesspetroleumetherwasusedasa solvent

Clove powder Measuring Immersion Washing Recovery  Oilcollection
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Physicochemical properties of CEO

Determination of Acid Value
U Theno. of mg of KOH neededo neutralizethe freefatty acids

preseninlg of oil.
U Acid Value of oil sampleswere determinedby standard
methoddescribedn AOAC (2016 for oils andfats

Determination of Saponification Value
U Theweightof KOH expressedh mg, requiredto saponifyof 1

g of theoll or fat.
U Saponificationvaluesof oil samplesvereestimatedaccording
to AOAC (2016.
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Physicochemical properties of clove essential oil "

Determination of Peroxide Value

V The content of peroxide oxygen per 1 kilogram of fat or oill
V Peroxide value was determined according to AOAC Officig ~

Method.

Determination of lodine value Titration with unknown N&S,04 sdlution
Vlodine value is expressed in g of iodine absorbed by 100 ¢ 5 ’ :

b )

oil.

P
Vlodine value was determined according to AOAC (2016) i »

Official Method. e
Titration with 0.1N N3S,0O; solution
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Proximate composition analysis

Determination of moisture:

b

Weighting sample Keeping oven at 105°C for 24 hr Placed in desiccators

Chattogram Veterinary And Animal Sciences University 10/17/2020



DETERMINATION OF ASH

| ey l} }
| ,!‘ Hn=o &

Weighting burned sample 4 placed in an oven
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Weighting Muffle furnace placed in an oven Taking residue
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DETERMINATION OF PROTEIN

Titration

TaFi'ﬁg beakér Distillation
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GC-MS ANALYSIS

U Thesamplesolutionis injectedinto the

GC inlet whereit is vaporizedand swept i

onto a chromatographiccolumn by the T regulated oven

carriergas(He). _-

o @ Mass

U The sampleflows throughthe column spectrometer
Column: delector

and compoundamixture are separatedy ﬁ:sh y acked or
virtue of their relativeinteractionwith the B
coatingof the column ( stationaryphase)
andthe carriergas(mobile phase)

open tubular
(capillary)
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ANTIOXIDANT ACTIVITY (AOA) o)

U Antioxidantcapacityof theextractswasdeterminedusingDPPHassay

U The absorbancewas read at wavelength 517 nm using UV-VIS
spectrophotomet€lJV-2600 ShimadzuCorporation USA).

U Trolox usedasstandard

U TEAC composite(Trolox equivalentantioxidantcapacity)was usedfor
thecalibrationstandarcturve
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DETERMINATION OF ANTIOXIDANT ACTIVITY (AOA)

Methanolic DPPH
Methanolic DPPH ‘ solution (2 mL)
solution (2 mL) | < <

%w, A g \
U U U Methanol

Methanolic Extract (1 mi) | ML Methanol Blank

Sample Contjol/

Left at room temperature for 30 min

|

Quantification with UV-visibe
spectrophotometer
at wavelength 517 nm

Figure : Antioxidant activity (AOA) determination procedure
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_ P

Adding methanolic [eft for 30 min UV-Visible QuaSt\i;f,?stii&re] o
DPPH solution spectrophotometer spectrophotometer
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BIOACTIVE COMPOUNDS

V The term "bioactive" is consisting of two wordiso- and-active
V A bioactive compound is just a constituent that has a biological action.

V Bioactive compounds are not nutrients they are contained in foods or the
constituents.

V"Bioactive compounds" are essential and-eseential composites that
occur in nature.

V Bioactive compounddike total flavonoidscontent(TFC), total phenolic
content(TPC)andtotal anthocyanircontent(TAC).
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Stock solutions

of Extract
\ Adding Adding 1.5 Q_uantificqtic_)n
Diluted FC __, Left __, ML of sodium =8 Left — With UV-visibe
/ reage (L5 for 3 carbonate (75 for specttrophtotome
mL min . 60 min er a
) g/L) solution 260 nm

T

Standard solutions
of gallic acid
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TOTAL FLAVONOIDS CONTENT

Total FlavonoidsContent(TFC) of the clove oil samplesveredeterminedoy
using the aluminumchloride colorimetric processreportedby Changet al.
(2002 with slight modifications

Reagents FC reagent  Na,CO;solution

spectrophotometer
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U Antibiotic as originally defined was a chemical substanceproducedby
variousspecieof microorganismshatwas capableof inhibiting the growth

or kill themicroorganism
®
U Theability thata drugkills or suppressethe growth of BIOTIQUE

microorganisms

‘ BIO CLOVE
ﬂ purifying Anti-Blemish
Pack

U Protectagainsipathogeniensects pacteriafungi or protozoa | =g

Jily & Acne

ly
Sk

U Volatile gas combinationof cinnamonand clove oil inhibit growth of
spoilagefungi, yeastandbacteria
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Matching with Mueller

; ia| \Vortex mixture
Bacterial culture 1 loop bacterial Mac Farland Hinton Agar

Sterile saline

solution culture

After incubation incubation -
at 37C for 24 h at 37C CST of CEO on MH Agar

Streaking
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RESULIS AND DISCUSSION
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PHYSICOCHEMICAL PROPERTIES OF THREE

BRANDS CLOVE ESSENTIAL OIL

Sample ID | Acid value (ng Saponification Peroxide value | Iodine value
n=23) KOH /g oil) value (mg /g oil) | (meqO,/kgoil) | (gI,/100¢g of
4( Oil)
\ ” L~
Cls  |((52132001° Y  37.257+001° | 4.610+0.01 [ 51.457+0.01°)
Cld 6.087x0.01° @0.670i0.01a} 6.6670.012 | 49.507x0.01¢
CSl 6.457x0.012 38.056=0.01° 5.127+0.01° | 50.157=x0.01°
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"

DENSITY FOR THREE BRANDS CLOVES ESSENTIAL OIL S

Eesd
S

Density ( J fpr three brands cloves essentialoil are measuredat six different
temperaturebetweer?5°C and50*C maintaining5°C interval

The foll owing are the observations r
At a par ti c ubf#he cloves espeatial @itdecreases injthe order:
Cld > CSI > Cls

The] vs. T curvesfor threebrandsCEOfollow a similar trend- § decreasin@lmost
linearly with thetemperature

o 104 - sample-1
E 1.03- —l—sample-2
% 1.02 - —d—sample-3
< 101 \\‘

= 1 -

GC) 0.99 . . . .

a 20 30 40 50 60

Temperature in ¢C
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VISCOSITY FOR THREE BRANDS CEO

Viscosity ( dfgr threebrandsclovesessentiabil are measuredt six different
temperaturebetween25°C and50°C maintaining5¢C interval

At a particulartemperatureg| of theclovesessentiabil decreases theorder.
CSI>CId>Cls

Thed vs. T curvesfor threebrandsclovesessentiabil follow a similar trend- d
decreasinglowly with thetemperature

n 18
5-5 14 -
S
£ 10 - —o—samplel
2 = sample2
8 —&—sample3
2
> -2 ] T T T 1

20 30 40 50 60

Temperature in ¢C
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Sample % % Ash % % Fat % % CHO | Energy
ID | Moisture Protein Fiber (Kcal/g)
CIs | 12287 | 4877 | 4213 | 9.817 (16.694 52210 ™\
( +0.01> [£0.01¢| £0.01> |0.01cy +0.012 ¥ +0.012 §
cia | 13653 |5.177 | 4127 [10.187 | 15821 | '51.53
+0.012 | £0.01°| +0.01c |+0.01°| £0.01c [ +0.01°
cst TS5 5253 | 45557 | 11.187 | 15875 | 51.587
[ £0.01° ) +0.012| 0012 |£0.012| £0.01° | +0.01°
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Phytocomponents identified in clove essential oils

Hit#:1 Entry66605 Library:NIST17-1.hib
SI:79 Formula:C15H240 CAS:0-00-0 MolWeight:220 Retlndex:1531
CompName trans-Z-.alpha.-Bisabolene epoxide 33 4-[(1Z)-1,5-Dimethyl-1 4-hexadienyl |- 1-methyl-7-oxabicyclo[4.1 .0 Jheptane # §$
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Figure: MS spectra of the Eugenol (Cld)
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Concentration and absorbance of sample solution
for AOA

y “x_.( - -
> Sample ID Type Conc. (ppm) WL517.0 | Wgt. Factor
CIs EAls | (70.66 +0.01) |  0.001 1.000
( Cld EAId 70.14£0.01° 0.002 1.000
CSl EAS 69.74£0.01¢ 0.003 1.000
80‘003 _ \\
c0.002
®©
.001
o)
2 0 . . .
<
= 68ncentr§ﬂgn "
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Concentration & absorbance of sample Solution
for bioactive compounds

Sample | Type TFC TPC TAC Wit
ID Factor

Conc. | WL Conc. | WL Conc. | WL

(ppm) |415nm | (ppm) |(760nm | (ppm) |520nm

CIs EAIs |244.36 |1.603 59.44\n 1.725 ~ | 16071 10.233 | 1000

+0.01° \£0.012, +£0.01¢

Cld |EAId |161.13 [1.057 [142.82 |1.854 @.15%0.338 1.000
+0.01¢ +0.01° \£0.012

CSl  |EAS (621.95\)2.112 13511 [1.912 |17.942 |0.326 |1.000
£0.012, +0.01¢ +0.01°
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BIOACTIVE COMPOUNDS

Resultsof total flavonoids,total phenolicsandtotal anthocyanincontents
of threebrandsclove essentiabil .

"(( 300
\ 250
200 - OTFC
150 - = TPC
100 - mTAC
50 -
0
Cls Cld Csl

Figure: Bioactive Compounds of Cls, Cld & CSI sample at different concentrations
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