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The seed essential oils of Eucalyptus tereticornis possess strong medicinal
properties. The aim of the current research study was to determine the
phytochemicals and medicinal properties of the seed essential oil of E.
tereticornis from Nigeria. The essential oil was extracted by hydrodistillation and
analyzed using GC and GC-MS. TPC, antioxidant, anti-inflammatory,
antinociceptive and antimicrobial activities were measured by Folin-Ciocalteu’s,
DPPH, FRAP, carrageenan, formalin and agar-well diffusion methods respectively.
The GC and GC-MS analyses revealed the presence of 33 phytochemicals making
up 97.2% of the total percentage composition of the essential oil. The most
abundant component were a-selinene (15.5%), a-pinene (13.0%), 1,8-cineole
(10.5%), B-pinene (8.0%), a-limonene (8.0%), a-terpineol (7.0%) ledol (5.0%) and
palmitic acid (5.0%). The TPC was 206.6820.00 ugmg™" GAE. The DPPH ICs, and
AAI values of the essential oil were 2.0 |ngl'1 and 20.0. The essential oil was
capable of scavenging free radicals in a range of 62.7-67.6%, while the reduction
antioxidant potential was ECso: 5.0 pgml'1. The essential oil gave high anti-
inflammatory with value of 99.76% and antinociceptive properties by inhibition in
both neurogenic (57.81%) and inflammatory pain (47.86%). The essential oil was
active against all the tested bacteria with high zones of inhibition (11.0-30.0 mm).
The seed essential oil of E. tereticornis has potential medicinal compounds that
may be of great use for the development of natural drugs.
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INTRODUCTION

Natural products such as essential oils have been the
object of growing interest because of their medicinal
properties; they provide unlimited opportunities for
novel phytochemicals and good additives and drug
treatments because of their unmatched range of
chemical diversity (Chikezie et al., 2015; Paul et al.,
2015; Sadgrove and Jones, 2015; Chouhan et al.,
2017). Essential oils have received much attention in
the prevention and treatment of diseases as well as for
preventing oxidative damage by reactive oxygen and
nitrogen species, essential oil inhalation helps in
mental stability and relaxation effect in human organs
(Varela-Lopez et al., 2015; Dzialo et al., 2016; Murillo
and Fernandez, 2016).

Eucalyptus essential oils are very useful
aromatherapeutic agents because of their various
phytochemicals with several medicinal properties
(Sadlon et al., 2010; Hamid et al., 2011; Nazzaro et al.,
2013; Dagli et al., 2015). Eucalyptus oils rejuvenate
the mind of people suffering from some disorders by
stimulating mental activity and increase blood flow to
the brain (Ali et al, 2015). They increase the blood
flow around the body and brain by relaxing the blood
vessels and allowing more blood to circulate due to
their vasodilatory properties. They are also employed
in form of causal aromatherapy to increase students’
performance. Eucalyptus essential oils help reduce
blood sugar level (Elaissi et al., 2012; Jaradat et al.,
2016; Ozkan et al., 2016). They are used in the
pharmaceutical and food industries as excipients,
preservatives and flavouring agents which are used to
improve the odour and taste of drugs and foods
(Jaradat et al., 2016; Chauhan, 2017).

To the best of our knowledge, there is dearth
of information on the phytochemical, total phenolic
content, free radical scavenging, antioxidant, anti-
inflammatory, antinociceptive and  antimicrobial
potentials of the seed of this E. tereticornis so far.
Therefore, the present study was aimed at looking into
the chemical and pharmacological properties of the
seed essential oils of E. tereticornis from Nigeria.

2. MATERIAL AND METHODS
Plant Materials and Isolation of the Essential Oil

The seeds of the plant were collected from
Afforestation Research Station Kaduna, Nigeria and it
was authenticated as E. tereticornis Smith and the
fresh seeds were pulverized and the essential oil was
extracted by hydrodistillation using all-glass clevenger-
type apparatus according to European
pharmacopoeia, 2004. The essential oil was then
stored in vial at low temperature to prevent
evaporation.

GC and GC-MS Analyses

The seed essential oil of E. tereticonis was analysed
using Shimadzu GC-MS-QP2010 Plus (Japan). The

separations were carried out using a Restek Rix-5MS
fused silica capillary column (5%-diphenyl-95%-
dimethylpolysiloxane) of 30 mx 0.25 mm internal
diameter (di) and 0.25 mm in film thickness. The
conditions for analysis were set as follows; column
oven temperature was programmed from 60-280 °C
(temperature at 60 °C was held for 1.0 min, raised to
180 °C for 3 min and then finally to 280 °C held for 2
min); injection mode, Split ratio 41.6; injection
temperature, 250 °C; flow control mode, linear velocity
(36.2 cm/sec); purge flow 3.0 ml/min; pressure, 56.2
kPa; helium was the carrier gas with total flow rate
45.0 ml/min; column flow rate, 0.99 ml/min; ion source
temperature, 200 °C; interface temperature, 250 °C;
solvent cut time, 3.0 min; start time 3.5 min; end time,
24.0 min; start m/z, 50 and end m/z, 700. Detector was
operated in El ionization mode of 70 eV. Components
were identified by matching their mass spectra with
those of the spectrometer data base using the NIST
computer data bank, as well as by comparison of the
fragmentation pattern with those reported in the
literature (Ololade et al., 2014).

Determination of Total Phenolic Content

Total phenolic content of the seed essential oil of E.
tereticornis was determined using the Folin-Ciocalteau
reagent. 1 ml of Folin-Ciocalteu reagent was added to
1 ml of the sample solution, then the entire solution
was diluted with 46 ml distilled water and the content
was mixed thoroughly, then 3 ml of (2% w/v) Na,COs
solution was added after 3 mins and the mixture was
allowed to stand for 2 hrs for incubation in dark with
intermittent shaking, the absorbance was then
measured at 760 nm using SM 7504 UV-vis
spectrophotometer. Gallic acid was used as a
reference; the index of TPC was expressed as pgmg”
gallic acid equivalents (Mnayer et al., 2014).

Determination of Free Radical Scavenging and
Antioxidant Activities

In vitro DPPH Assay: The free radical scavenging
and antioxidant activities of the seed essential oil
against the stable free radical DPPH were measured.
Briefly, Three different concentrations (1000, 100 and
10 ugml'1) of the essential oil in methanol were
incubated with a methanolic solution of DPPH. After 30
minutes of incubation at room temperature in the dark,
the absorbance at 517 nm was measured with SM
7504 UV-visible spectrophotometer. Ascorbic acid was
used as reference compound. The assay was carried
out in triplicate. Scavenging effect was calculated by
the percentage (1%) of faded purple DPPH solution
colour into yellow by the tested sample against the
control (DPPH solution only). The ICs, of DPPH assay
represents the concentration of the tested sample
needed to reduce the DPPH by 50% where the value
obtained from linear regression graph

1% = [(Ablank - Aeo)/AbIank] x 100
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Where: Apank is the absorbance of blank solution and
Ae is the absorbance of the essential oil. The dose-
response curve was plotted and ICs, value for the
essential oil and the standard were calculated (Oloade
etal., 2014).

Antioxidant Activity Index: The antioxidant activity
index (AAI) was calculated using Scherer and Godoy’s
criteria:

AAl = [DPPH initial concentration]/[ICs]

where the AAl depending on whether the essential oil
showed weak antioxidant activity (AAl < 0.5),
moderate antioxidant activity (AAl, between 0.5 and
1.0), strong antioxidant activity (AAl, between 1.0 and
2.0) and very strong antioxidant activity when AAIl >
2.0 (Foe et al., 2016).

In vitro FRAP assay: This method was based on the
reduction of the Fe(lll)/ferricyanide complex to the
ferrous form by one-electron-donating antioxidant.
Different concentrations of E. fereticornis seed
essential oils (1000, 100 and 10 pgml™) was dissolved
in 1.0 ml of distilled water, followed by the addition of
2.5 ml of 0.2 M sodium phosphate buffer (pH 6.6) and
2.5 ml of 1% w/v potassium ferricyanide [KsFe(CN)g],
and the resultant mixture was incubated at 50 °C for
20 mins. After addition of 2.5 ml of 10% trichloroacetic
acid, the mixture was centrifuged at 3000 rpm for 10
mins. The upper layer (2.5 ml) was mixed with 2.5 ml
of deionised water and a freshly prepared 0.5 ml of
0.1% ferric chloride, and the absorbance was
measured at 700 nm using SM 7504 UV-vis
spectrophotometer. The activity of ascorbic acid was
used as a standard over the same concentrations. The
assays were analysed in triplicate and the results are
expressed as mean * standard deviation. Effective
concentration at 50% (ECsg) of FRAP value is the
sample concentration required to reduce Fe* to Fe**
(Omoregie et al., 2014).

Experimental Animals

Healthy albino rats (200 +30 g) were used for the
present study were kept in controlled cycles (12/12 hrs
light/dark) with free access to food and water. All
experiments were carried out in strict compliance with
the principle of laboratory animal care (OECD, 2001).

Carrageenan-Induced Anti-inflammatory Assay

This test was carried out on the basis of inhibition of
paw oedema induced by the injection of 0.1 ml of
freshly prepared 1% carrageenan (an oedematogenic
agent) into the subplantar region of the right hind paw
of the rat. Three groups of five animals each were
used. The 10% seed essential oil was subjected at a
dose of 0.1 ml each of 1000 pgkg' and was
administered orally 30 mins before carrageenan
injection. Indomethacin 1000 pgml" was used as
reference drug. Control group received the vehicle
only. The paw size was measured before and
immediately after the administration of carrageenan

using a digital vernier calliper. Paw sizes were
measured at time intervals of 0-4 hrs. Increases in the
linear diameter of the hind paws were taken as an
indication of paw oedema. Results were expressed as
the increase in paw volume (mm) calculated after
subtraction of basal paw volume prior to carrageenan
irritant injection. The inhibition percentage (1%) of the
inflammatory reaction was determined for each rat by
comparing each group with controls and calculated by
the formula below:

1% = Ag-A/A.x100

where, A, was the average inflammation (hind paw
oedema) of the control group at a given time 0. A; is
the average inflammation of the drug treated (i.e.,
essential oil or reference indomethacin) rats at time (t)
(Iroanya et al., 2010).

Formalin Licking /n vivo Antinociceptive Activity

This test was based on the method described by
Sofidiya et al. (2014) with slight modification. Rats (n =
5 per group) were treated respectively with 1000 ugkg'

of the seed essential oil and 1000 pgkg of
indomethacin. 30 min later, the pain was induced by
injecting 0.05 ml of 2.5%v/v formalin (formaldehyde) in
distilled water into the sub-plantar right hind paw of rat,
immediately placed in a transparent plastic cage
separately. The time (sec) spent in licking the paw and
the biting responses of the injected paw were taken as
an indicator of pain response. The mice were observed
for 30 min after the injection of formalin and the
amount of time spent licking the injected hind paw was
recorded. The first 5 min post formalin injection is
referred to as the early (neurogenic) phase and the
period between 15 and 30 mins as the late
(inflammatory) phase. The test was performed at room
temperature and strict actions were taken to exclude
environmental disturbances (high temperature, noise
and excessive movement) that might interfere with the
animal’'s response. The percentage inhibition (1%) of
pain was calculated as the reduction in the number of
licking compared to the control using the formula
below:

[% = Bo-By/Box100

where, B, represents the vehicle treated control group
value for each phase and B; represents the treated
groups value for each phase.

Determination of In vitro Antimicrobial Potentials

The antibacterial potentials of the seed essential oil
were evaluated by agar-well diffusion method against
representative multi-drug resistance Gram-positive
organism (Streptococcus agalactiae and
Staphylococcus aureus), Gram-negative organisms
(Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis and Pseudomonas aeruginosa). The bacteria
isolates were first sub-cultured in Nutrient agar and
incubated at 37 °C for 24 hrs. All the bacteria cultures
were adjusted to 0.5 McFarland standards, 20 ml of
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sterilized Nutrient agar medium was poured into each
Petri dish aseptically and plates were then swabbed
with inocula of the test organisms, and kept for 15
mins for adsorption. Using sterile cork borer of 6 mm
diameter wells were bored into the seeded agar plates,
and these were loaded with 10 pl of different
concentrations (1000, 100 and 10 ugml™) of the
essential oil in dimethylsulfoxide (DMSO). The plates
were allowed to stand in the refrigerator for 1 hr to
allow proper diffusion of the essential oil into the
medium and incubated at 37 °C for 24 hrs before
visual assessment of the inhibition zones. Antibacterial
potential of the essential oil was evaluated by
measuring the clear zones of growth inhibition against
the test organisms. Amxoxicillin (AMX), Augmentin
(AUG) and Cefixime (CEF) were used as control
(Opawale et al., 2014).

3. RESULTS AND DISCUSSION
Chemical Constituents of the Essential Qil

The seed essential oil of E. tereticornis analysed
showed 33 components, representing 97.2% of the
seed essential oil were identified (Table 1.). The major
component of seed essential oil was a-selinene
(15.5%), The other main compounds identified were a-

pinene (13.0%), 1,8-cineole (10.5%), B-pinene (8.0%),
a-limonene (8.0%), a-terpineol (7.0%) ledol (5.0%) and
palmitic acid (5.0%). Previous studies on the E.
tereticornis leaf essential oil from Nigeria showed that
a-pinene (21.4%) was the major constituent but 1,8
cineole was absent (Ogunwande et al., 2003; Ghaffar
et al., 2015). It was also reported that leaf essential oil
of E. tereticornis from Brazil showed that the
composition was dominated by 1,8-cineole (54.8%)
(Silva et al., 2006). Moreover, the leaf essential oil of
E. tereticornis from India analyzed by Kaur et al.,
(2011) gave a-Pinene (32.5%) and 1,8-cineole (22.4%)
as the two major constituents. E. tereticornis leaf
essential oil from Pakistan showed 24 components
with 1,8-cineole (15.2%), a-pinene (12.1%), myrtenal
(8.1%), linalool, (7.4%) and paraldehyde nitrile (7.1%)
as the most abundant (Ghaffar et al., 2015). The leaf
essential oil of E. tereticornis from Benin and Argentina
were characterized by the presence of p-cymene,
cryptone, spathulenol, caryophyllene oxide with low
percentage of 1,8-cineole (Alitonou et al., 2004; Lucia
et al., 2008; Toloza et al., 2008; Bossou et al., 2013),
Likewise, the major constituents of the leaf essential oil
of E. tereticornis from Algeria, Ethiopia, India and
Pakistan were 1,8-cineole and a-pinene (Dagne et al.,
2000; Benayache et al.,, 2001; Singh et al., 2009;
Ghaffar et al., 2015).

Table 1: Chemical Composition of the seed Essential Oil of Eucalyptus tereticornis

Compound Retention Percentage
Index Composition

pentacosane 395 1.0
octacosane 442 1.0
o-xylene 907 1.0
camphene 933 0.5
B-pinene 943 8.0
a-pinene 948 13.0
y-terpinene 998 1.0
a-limonene 1018 8.0
o-cymene 1021 1.0
m-cymene 1042 1.0
1,8-cineole 1059 10.5
pinocarvone 1114 0.4
fenchol 1125 1.0
L-trans-pinocarveol 1131 1.0
endo-borneol 1138 1.0
a-terpineol 1143 7.0
myrtenol 1191 1.0
2-(1,1-dimethylethyl)-1,4-dimethoxybenzene 1386 1.0
n-tetradecane 1400 1.0
allo-aromadendrene 1458 4.0
(+)-ledene 1505 1.0
a-selinene 1513 15.5
germacrene D 1515 0.5
spathulenol 1528 2.0
ledol 1530 5.0
1-pentylheptylbenzene 1731 0.5
1-butyloctylbenzene 1736 0.5
1-propylnonylbenzene 1747 1.0
1-pentylocylbenzene 1822 0.5
1-butylnonylbenzene 1825 0.3
palmitic acid 1968 5.0
n-hexadecanoic acid 1975 1.0
oleic acid 2175 1.0
Percentage Total 97.2
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Total Phenolic Content (TPC)

Total phenolic content analysis revealed the presence
of high quantity phenolic compounds in the seed
essential oil. This was found to be 206.6820.00 ugmg™
gallic acid equivalents. The essential oil gave a higher
TPC, when compared with the previous study on the
related species such as the leaf extract of E. globulus
from Portugal with 67.92 + 2.39 mgg' gallic acid
equivalents which was found to contain a relatively low
concentration of phenolic compound compared with
the seed essential oil of E. tereticornis investigated in
this study (Pombal et al., 2014). Moreover, literatures
showed that the TPC for the commercial Eucalyptus
leaf extract from the Japan Food Additive Association
was 11.9 mgg"' GAE (Amakura et al., 2002; Hasssine
et al., 2012). The seed essential oil of E. tereticornis
exhibited the high TPC due to the presence of low
molecular mass terpenoid and phenolic compounds.
This report indicates that TPC is directly proportional to
antioxidant and pharmacological properties of the seed
part of the plant. Phenolic compounds have aroused
considerable interest recently because of their
potential beneficial effects on human health (Lincy et
al., 2017).

In vitro Free Radical Scavenging and Antioxidant
Potentials

The essential oil was able to inhibit the formation of
DPPH radicals in a concentration dependent manner.
The percentage inhibitions of the essential oil at
various concentrations (1000, 100 and 10 pgml™) were
67.60+0.09, 64.89+0.03 and 62.7110.06 %
respect|vely, while the ICsy value was found to be 2.0
ugml™ in comparison to ascorbic acid which gave
96+0.00 69+0.00 and 54+0.00, as the percentage
inhibitions  with ICs, value of 9.0 pgml'. The
percentage of free radical scavenging of the seed
essential oil was similar to what was reported for the

leaf essential oil of E. tereticornis from Pakistan
(81.8%) (Ghaffar et al, 2015). The DPPH radical
scavenging capacity of the seed essential oil of E.
tereticornis was higher than that of ascorbic acid. The
free radical scavenging and antioxidant properties of
the seed essential oil were found to be four times more
active than the synthetic antioxidant (ascorbic acid).
Moreover, the seed essential oil of E. tereticornis
inhibited the DPPH free radicals than the leaf essential
oil of E. tereticornis from India with ICso: 146.3 pgml™
(Kaur et al., 2011) and the leaf extract of E. globulus
from Portugal with 1Csq: 426.8 ugml (Pombal et al.,
2014).

Antioxidant Activity Index (AAl)

The seed essential oil had a very strong AAIl value of
20.0 (Table 2), indicating that the presence of phenolic
compounds and terpenoids increasing the antioxidant
potential of the seed essential oil. AAl by the DPPH
method is considered appropriate for comparing
extracts and pure compounds. There used to be no
difference in AAl values when different solutions of
DPPH and concentrations of the compounds or
extracts were used (Scherer and Godoy, 2009; Takao
et al., 2015).

In vitro Reduction Antioxidant Potential

Reduction antioxidant potential of the seed essential
oil of E. tereticornis (ECsy: 5.0 pgml™) was 55% higher
in reducing antioxidant potential than ascorbic acid.
The seed essential oil investigated were more effective
than the leaf essential oil of E. sideroxylon which
FRAP antioxidant potentials as 130.5 pM (Shahwar et
al., 2012). The presence of terpenoid and phenolic
compounds in the seed essential oil of E. tereticornis
contributed to its higher FRAP value since these
compounds are known to chelate metal ions (Ololade
and Olawore, 2017; Sivaramakrishnan et al., 2017).

Table 2: IC5, of the Antioxidant Properties of E. tereticornis Seed Essential Oil

Essential Oil and DPPH DPPH FRAP ICs, ugml'1
Reference Drug ICso ugml™ AAl
E. tereticonis 2.0 20.0 5.0

Data are presented as the mean value + S.D. of triplicate

Anti-Inflammatory Potential

The seed essential oil of E. tereticornis investigated
has a very high percentage anti-inflammatory property
of 99.76% at 1000 g, this showed that it has a
comparative properties as indomethacin (93.7%), but it
was more effective than the leaf essential oil of E.
tereticornis at concentration of 100 mgkg” which
caused inhibition of inflammatory by 80% (Silva et al.,
2003). This study has shown that the seed essential oil
of E. tereticornis investigated possessed a significant
anti-oedematogenic effect on paw oedema induced by
carrageenan due to the presence of terpenoids and
phenolics compounds in the essential oil. It is generally

accepted that tissue injury associated with
inflammation is attributed to infiltration of neutrophils
and macrophages followed by the release of
proinflammatory mediators such as eicosanoids, toxic
radical species and lytic enzymes. Therefore, inhibition
of the function of the macrophages and neutrophils
participates on the mechanism of action of a number of
anti-inflammatory drugs (Dinarello, 2010; Dalbeth et
al., 2014; Cruz et al., 2017). The seed essential oil
significantly inhibited some of the functions of these
cells, which may be implicated in the anti-inflammatory
action. The essential oil was able to scavenge free
radicals; therefore, they could also act as anti-
inflammatory agents, because one of the inflammatory
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responses is the oxidative burst that occurs in diverse
cells (monocytes, neutrophils, eosinophils, and
macrophages) (Juergens et al, 2003; Miguel, 2010;
Nagpal et al., 2010; Sa et al., 2013). This essential olil
can ease pain and discomfort, reduce swelling, and
relieve sore muscles. Therefore provides natural relief

for disorders such as muscular pains of fiboromyalgia,
bursitis, fibromyositis, rheumatism, inflammation,
osteoarthritis and phlogistic actions alleviates fatigue
and aids healing (Sumpton and Moulin, 2008, Bote et
al., 2013; Dolan et al., 2016).

Table 3: Anti-inflammatory Activities of E. tereticornis Seed Essential Oil

Essential Oil and % 1 (2 Hr) % | (4 Hr) Mean % |
Reference Drug
E. tereticornis 20.00 99.97 99.76
Indomethacin 87.50 99.70 93.70

Data are presented as the mean value + S.D. of triplicate

Antinociceptive Potential

The seed essential oil of E. tereticornis showed a
moderate antinociceptive properties by inhibition in
both neurogenic (57.81%) and inflammatory pain
(47.86%) induced by injection of formalin. The seed
essential oil inhibited the two phases of the formalin
response. This indicates the presence of analgesic
phytochemical(s) in the seed essential oil. The
antinociceptive of the seed essential oil investigated

had a higher antinociceptive activity as the leaf
essential oil of E. tereticornis at concentration of 10
mgkg” caused inhibition of neurogenic pain by 50%
(Silva et al., 2003). This result indicate antinociceptive
and anti-inflammatory properties of the seed essential
oil mediated via inhibition of prostaglandin synthesis
and other peripherally pathway. The seed essential oil
inhibited both phases of the formalin-induced
nociception because they act mainly centrally, but its
effect was more prominent in the second phase.

Table 4.0: Antinociceptive Activities of E. tereticornis Seed Essential Oil

Essential Oil and Reference Drug

Time of Licking and Biting Percentage Inhibition

Early Phase % Inhibition Late Phase % Inhibition
(0-5) min. (5-30) min.
E. tereticornis 40.50+1.41 57.81 61.00+7.59 47.86
Indomethacin 34.33+2.12 64.23 53.00+2.12 54.70

Data are presented as the mean value + S.D. of triplicate

Antibacterial Potentials

The antimicrobial potential of the seed essential oil of
E. tereticornis was tested against five bacteria (Table
5). The essential oil showed variable activities against
tested bacteria. The highest inhibitory effect of the
seed essential oil of E. tereticornis was observed
against E. coli (30 mm), S. aureus (20 mm), S.
agalactiae (19 mm) K. pneumoniae (18 mm) and P.
aeruginosa (11 mm). The tested bacteria were found
to be resistant to Cefixime (CEF), but some were
sensitive to Amxoxicillin (AMX) and Augmentin (AUG)
synthetic antibiotics (Table 6.0). The antibacterial
properties of this essential oil were more active than
that of leaf essential oils of other Eucalyptus species
such as leaves essential oils of leaves essential oils of
Eucalyptus species (E. bicostata, E. cinerea, E. exerta,
E. gigantea, E. gunnii, E. macarthuri, E.
macrorrhyncha, E. maidenii, E. odorata, E. pauciflora,

E. sideroxylon, E. tereticornis, E. viminalis, E.
cladocalyx, E. citriodora, E. diversicolor, E.
fasciculosa, E. grandis and E. ovata all from Tunisia
and E. botryoides var. botryoides from Morocco and
Italy) showed low inhibitions to E. coli, P. aeruginosa,
E. faecalis and S. aureus between 6.3—14.4 mm,
which are very low compared to the antibacterial
potentials of the seed essential oil investigated in this
study (Elaissi et al, 2011). The high antimicrobial
potentials were most likely due to the presence of
compounds which have antimicrobial properties,
particularly, 1,8-cineole which has very high
percentage in the seed essential oil investigated, and
which is known to have relatively strong antimicrobial
properties against many important pathogens and
respiratory and spoilage organisms including S.
aureus, E. coli and B. subtilis (Santos et al., 2004;
Sonboli et al., 2006; Rosato et al., 2007; Hassine et
al., 2012; Sa et al., 2013).
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Table 5.0: Zones of Inhibition (mm) showing the Antimicrobial Properties of E. tereticornis Seed

Essential oil
Seed Essential Oil AMX AUG CEF
Conc. (ugml™) 1000 100 10 25 ug 30 ug 5 ug
Organisms
E. coli 30 30 30 - - -
K. pneumoniae 18 18 18 10 07 -
P. aeruginosa 11 11 11 15 10 -
S. agalactiae 19 19 17 - - -
S. aureus 20 20 20 - - -

Key note: Resistant (-), not sensitive (<8 mm), sensitive (9—14 mm), very sensitive (15-19 mm)
and ultrasensitive (=20 mm)

CONCLUSION

The present study on the seed essential oil of E.
tereticornis contains potential medicinal compounds
that may be of great use for the development of natural
drugs as therapies against various diseases. The seed
essential oil of E. tereticornis possesses marked
antioxidant,  anti-inflammatory,  analgesic = and
antimicrobial potentials. All these activities might be
attributed to terpenoids and phenolic compounds
present in seed essential oil of E. tereticornis. Further,
the potential of these plants must be explored more
and more, in order to develop an alternate therapy for
the treatment of infections caused by reactive oxygen
species (ROS) and antibiotic multi-resistant bacteria.
Based on our findings we recommend the seed
essential oil for clinical trial to uncover the mechanism
of above mentioned activities.
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