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ABSTRACT

Eugenol is used as a taste withinside the meals
industry, has plenty of organic activities, and may
function a biomarker. Because eugenol is gift
withinside the leaves of Ocimum, which might be
used as natural medicine, a touchy and dependable
quantitative Ultraviolet spectroscopy and high-
overall performance liquid chromatographic
approach has been installed to quantify the
compound withinside the leaves of the plant. A
methanol extract of the powder of dried leaves of
Ocimum become noticed at the Merck aluminum
plate precoated silica gel F254 with 0.2 mm
thickness. Meoh: Chloroform ( 95:5) and MeOH:
H20: ACN (50:25:75) used as cellular section to
isolate the eugenol and to put together the pattern
for UV and HPLC evaluation respectively. The UV
and HPLC approach proposed for quantitatively
tracking of eugenol in Ocimum leaf powder is
rapid, simple, and precise. Hence from that UV and
HPLC evaluation, it become concluded that the
sanctum linn incorporates a better quantity of
Eugenol.

Keywords: Ocimum; Ultra-violet spectroscopy;
high-performance liquid chromatography; Merck
aluminium plate precoated silica gel.

l. INTRODUCTION

The spice called clove is the dried flower
bud of the clove tree, Eugenia Caryophylata.
Eugenol is derived from the species call Eugenia
Caryophyllata which includes excessive stage of
eugenol (45-90%). Clove has been utilized in
historic China as spice and fragrance. In Chinese
conventional medication, clove oil, has been used
as carminative, antispasmodic, antibacterial and
antiparasitic agent, while, the buds have been used
to deal with dyspepsia, acute, persistent gastritis
and diarrhea. Several clinical research had been
done on E.Caryophylata oil and its major risky
constituent eugenol, revealing pharmacological

homes including anesthetic, analgesic,
antimicrobial, antioxidant, antiinflammatory, and
anticonvulsant, anticarcinogenic, antimutagenic,
repellant and antifumigant activities. Eugenol and
its derivatives had been utilized in medication as
nearby antiseptic and anesthetic and in perfumeries
and flavorings. Eugenol is likewise cautioned to be
a useful antioxidant. In dentistry, it's miles utilized
in mixture with zinc oxide for surgical dressing,
transient fillings, and caving liners. Eugenol is
likewise utilized in meals enterprise in confined
concentrations. FDA has accredited clove oil to be
used in meals as a flavoring agent. Eugenol has
been categorized as “commonly identified as safe
(GRAS)’ through the U.S. Food and Drug
Administration. However, despite vast use and
availability of clove oil, cytotoxicity and
genotoxicity research of eugenol is lacking. The
intention of this observe is to analyze the cytotoxic
and genotoxic consequences of eugenol. For
toxicity V79 cells and Neutral Red Uptake Assay
are used as an in vitro cytotoxicity test. Single
mobileular Gel Electrophoresis (Comet) assay and
Micronucleus assay are used as genotoxicity tests.
Genotoxicity research are carried in lymphocytes.

USES OF EUGENOL

Clove has been utilized in remedy given
that historical times. In conventional Chinese
remedy clove oil has been used as an antimicrobial,
antispasmodic and anti-parasitic agent. In the
United States, clove oil has been advertised as a
dental analgesic and antiseptic, a flavoring agent in
meals, = mouthwashes, and  pharmaceutical
merchandise, and additionally as an element in
aromatherapy. Eugenol is likewise used as perfume
and flavoring agent and as an insect repellent (1).
Eugenol and its derivatives were utilized in remedy
as neighborhood antiseptic and anesthetic and in
perfumeries and flavorings. They are used
withinside the method of insect repellents and UV

DOI: 10.35629/5252-0501182186

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 182



&% International Journal of Advances in Engineering and Management (IJAEM)

Volume 5, Issue 1 Jan. 2023, pp: 182-186 www.ijaem.net

IJAEM

absorbers, analgesics, biocides, and antiseptics (3).
Eugenol is likewise utilized in meals enterprise
inclusive of ice cream, baked items and sweet in
constrained concentrations. Although the primary
herbal compound which used withinside the
synthesis of vanillin changed into eugenol, these
days vanillin is made from lignin or phenol.
Eugenol is likewise used as an commercial supply
withinside the manufacturing of isoeugenol and
methyleugenol (6). Eugenol has additionally been
proven to decorate pores and skin penetration of
numerous drugs. This agent is broadly utilized in
agricultural packages to shield ingredients from
microorganisms inclusive of Listeria
monocytogenes and Lactobacillus all through
storage, as a pesticide and fumigant (7). Eugenol
has been used to deal with pores and skin infections
and digestive disorders. Ingested eugenol is
likewise a useful antioxidant. In mild amounts, a
few reviews recommend that immoderate doses of
undiluted oil can reason symptoms. In fact, an
immoderate dose of eugenol changed into taken
into consideration as a poison (2,7). The US Food
and Drug Administration (FDA) authorized clove
oil to be used in meals as a flavoring agent, in
dentistry as an analgesic and in dental cements, as a
perfume in private care merchandise and in
aromatherapy oils (8). In the United States, eugenol
and clove oil are commonly diagnosed as safe
(GRAS) meals additive and were authorized to be
used in ingredients and dental merchandise.
Eugenol is likewise authorized to be used
withinside the manufacture of textiles and fabric
fibers that touch meals surfaces. Additionally,
eugenol and clove oil are authorized to be used as
perfume (9, 10).

AGRICULTURAL APPLICATIONS

New capacity secure techniques for
manipulate of postharvest decay in plants are
wished because of the troubles associated with
artificial fungicides. Postharvest illnesses reason
heavy losses of culmination all through storage.
Species along with Phlyctema vagabunda,
Penicillium expansum, Monilia fructigena and
Botrytis cinerea are suggested to harm apples in
lots of areas of the world. The in vitro and in vivo
sports of eugenol formulations (eugenol-Tween®;
eugenol- ethoxylate) in opposition to the 4 apple
pathogens discovered boom inhibition of the
pathogens included in malt extract agar medium
with a minimal inhibition awareness (MIC) price of
two mg/ml. In addition, the mycelia boom of the 4
check pathogens turned into absolutely inhibited
while dealt with with a hundred and fifty ul/L of
unstable eugenol (11).

Combrinck and et al (12), investigated the
consequences of eugenol on numerous pathogens
inflicting postharvest decay of culmination. The
lowest awareness required accomplishing 100%
inhibition for Lasodiplodia Theobromae, Alternaria
citri, Penicillium Digitatum and B. Cinerea turned
into 500 pM/L. Studies have been carried out to
decide the cappotential of eugenol to manipulate
spore germination of Alicyclobacillus
acidoterrestris. The outcomes indicated that spore
germination might be inhibited thru the usage of
eighty ppm of eugenol or rather thru the mixture of
forty ppm of eugenol with 20 ppm of
cinnamaldehyde.

The impact of eugenol by myself and in
mixture with cinnamaldehyde in opposition to the
timber decay fungi, white-rot fungus and brown-rot
fungus turned into additionally evaluated the usage
of the MIC technique which worried serial
dilutions of the compound with sterilized potato
dextrose agar. Eugenol exhibited desirable hobby
in opposition to white-rot fungus. Synergistic
interactions have been cited while eugenol and
cinnamaldehyde have been blended in a 1:1 ratio.
This synergistic impact turned into attributed to the
interference in fungal mobileular wall synthesis and
mobileular wall destruction further to an intensive
scavenging impact. The mixture of eugenol (0.five
mg/ml) and thymol (0.a hundred twenty five
mg/ml) turned into observed to set off a good sized
growth withinside the quantity of broken cells in
contrast to the corresponding unmarried awareness
of the 2 molecules after four hours incubation
period (13).

Inhibition of the wheat seed germination
via way of means of clove oil turned into
additionally investigated and eugenol turned into
observed to be chargeable for its sturdy inhibitory
hobby (14).

In latest years herbal pesticides were
advanced because of the worldwide problem
approximately air pollutants due to the usage of
artificial pesticides. Crude vital oils and a number
of their parts were diagnosed as a supply of herbal
pesticides. The repellent consequences and
fumigant efficiency of Ocimum gratissimum oil
(64% of methyleugenol) and eugenol have been
evaluated in opposition to the rice weevil, one of
the maximum extreme stored-grain  pests
worldwide, named Rust Red Flour Beetle, and the
Chinese Bean Weevil. The outcomes confirmed
that fumigant hobby and repellency of the oil and
eugenol have been substantially encouraged via
way of means of awareness and time after
treatment (15).

DOI: 10.35629/5252-0501182186

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal ~ Page 183



&’/\E International Journal of Advances in Engineering and Management (IJAEM)

Volume 5, Issue 1 Jan. 2023, pp: 182-186 www.ijaem.net

THE COMPOSITION, STRUCTURE,
SOURCES, AND APPLICATIONS OF
EUGENOL

What do cloves, cinnamon, nutmeg, and
basil have in not unusualplace? Maybe you
understand every of them as not unusualplace
culinary herbs, which they are, however there's
virtually a function molecule this is determined to a
degree in every, known as eugenol. Eugenol is an
natural molecule together with a six carbon ring of
alternating double-bonds; oxygen atoms are
singlybonded to carbons withinside the ring, one of
the oxygen atoms is single-bonded to any other
carbon with 3 hydrogen atoms and the alternative is
bonded most effective to hydrogen; any other
carbon atom is singly-bonded to a closing carbon
withinside the ring, that's bonded to 2 different
carbons every of which might be additionally
bonded to hydrogen atoms. Whew, that become
plenty of words. The exceptional manner to
recognize how the atoms match collectively is to
peer its skeletal system and a ball and stick model,
every of which might be withinside the public area
and may be determined on Wikipedia [1] , however
are proven withinside the margin for convenience.
It is taken into consideration a phenylpropene
molecule [1] , the “phenyl” a part of the phrase
which means that it consists of a changed benzene
ring (6 carbon atoms with hydrogen commonly
connected to every) with an allyl institution
connected (a facet institution H2C=CH-CHZ2R,
wherein R is the relaxation of the molecule [2] ).
The terminology given and the way all this suits
collectively could be exciting to study in natural
chemistry. Its molecular system is C10H1202.
Cloves, cinnamon, nutmeg, and basil are a number
of the widely known natural (plant) reassets of
eugenol. It varies in attention in every form of plant
from which it could be extracted as an important
oil, that's stated to have the “essence” of the plant
that offers it its flavor and smell. For instance, the
essence of cloves may be commonly extracted the
usage of an natural solvent consisting of olive oil if
you want to dissolve a number of the eugenol
withinside the plant matter [3] . This could
paintings given the precept of like molecules
dissolving like molecules. The smaller the plant
may be damaged up the better, which will increase
the floor region of the debris being dissolved. The
olive oil can have the essence of cloves, however
this isn't natural eugenol.
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Fig. 1 Pictured are the spices cloves, cinnamon,
and nutmeg with a basil plant.

H4CO 7

HO

Fig. 2 Skeletal formula of eugenol.

To similarly refine the plant in the
direction of natural eugenol, distillation and
selective precipitation approaches could want to be
employed. If purification become needed,
distillation could take the region of the olive oil.
Eugenol has a boiling factor of 254°C and may be
steam distilled from freshly floor clove, which
appears like a a laugh natural chemistry experiment
(there seems to be numerous instance experiments
to be had online) [4] . Cloves’ one-0f-a-kind flavor
is stated to hold the taste of eugenol [5] , which
makes experience given the continuously excessive
attention of eugenol in cloves, that is at the order of
72-89% withinside the extract [6][7] . The cloves
that we devour come from the flower a part of an
evergreen tree, Syzygium aromaticum, local to
Southeast Asia [8] . The flower is dried (see discern
5) after which frequently floor to a powder to be
paired with well matched foods, like coupled with
apple cider and cinnamon!

The one-of-a-kind and acquainted taste of
cinnamon isn't always because of eugenol, which
has a completely one of a kind flavor than cloves.
This can be because of the a part of the plant we
devour, that is from the internal bark of a tree (see
discern 6), as eugenol is stated to be located in
general withinside the leaves of a cinnamon tree [9]
. There is likewise a whole lot of variant withinside
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the genus Cinnamomum that appears to have a big
have an effect on at the attention of eugenol located
in its leaves, from hint degrees to approximately
80% in its vital oil [10] . Given the overall
affiliation that eugenol tastes like cloves, whilst in
comparison to cinnamon or to even nutmeg and
basil which usually include smaller quantities of
eugenol, the massively one of a kind flavors
characterize that the variations in flavor are because
of different chemical substances gift withinside the
components of the flora we devour. In mild of the
facts we've along with the incredibly continuously
excessive attention of eugenol in cloves, and the
usage of flavor as a guide, plainly the maximum
green supply of eugenol is cloves.

1. CONCLUSION

This evaluate article explicates the
effectiveness of eugenol as a healing device that
may be integrated to diverse ingredients and natural
drug treatments for contending tremendous
metabolic  disorders. It additionally carries
tremendous antimicrobial homes and may be hired
to inhibit the boom of microbial populations in lots
of ingredients. In conclusion, the outcomes of this
take a look at recommend that eugenol may have
cytotoxic consequences in a dose based manner.
However, eugenol withinside the concentrations
used underneath the IC50 values confirmed no
sizable genotoxic consequences. Our outcomes of
MN assay additionally confirmed that eugenol may
shield towards H202-brought on genotoxicity. As
our take a look at consists handiest an in vitro
experiments, in addition in vivo animal research are
required to recognize the genotoxic and
antigenotoxic homes of eugenol in detail.
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