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INTRODUCTION
The term “natural oil” refers to a biochemical product 
or group of biochemical products that are produced 
in the cytoplasmic fluid and are present in the space 
between cells in the form of minute droplets. It has 
a strong, highly volatile odor and is composed of 
aromatic or non-aromatic compounds.[1] Natural oil 
is an aromatic product from highly volatile plants 
that, due to its volatility, can be easily extracted from a 
variety of natural sources using a range of distillation 
methods, the most common of which is the steam 
distillation method.[2]

The natural oil is organic, highly concentrated, 
volatile, soluble in alcohol, colorless, hydrophobic, less 
viscous than oil, less dense than water, has a watery 
texture, and is highly aromatic, with specific aromas 
from the plants that supply those.[3] The chemical 
properties of natural oils vary greatly depending on 
temperature, soil conditions, altitude, and country 
of origin.[4] Oregano oil is a product made from the 
oregano plant, Origanum vulgare is a common herb. It 
contains a higher concentration of naturally occurring 
plant beneficial chemicals.[5] Oregano oil is a natural 
oil extracted from O. vulgare L. It is used worldwide 
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as a raw material for medicinal and health products. 
Previous studies have indicated that more than 50% 
of oregano oil is composed of phenolic compounds 
(mainly carvacrol and thymol). This oil also 
contains sesquiterpene, terpenes, terpineol alcohol, 
flavonoids, and other compounds.[6-7] Oregano 
oil has many properties that deserve further 
characterization and confirmation. The chemical 
components of oregano can inhibit the growth of a 
wide variety of microorganisms in the laboratory. 
It will be particularly important to characterize the 
conditions under which its components can combat 
human infection.[8] The purpose of this study was 
to determine the physicochemical properties of 
oregano oil and to relate them to its chemical 
composition. Moreover, to examine its antibacterial 
activity against urinary tract pathogens.

MATERIALS AND METHODS
Oregano Oil Sample
Commercial natural oregano oil (purity ≥98%) was 
obtained from Bluray food products operating under 
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the brand name Bluray Food Products. It was extracted by distillation 
with water and steam for 6 hr by a Clevenger apparatus at 100°C.

GC-MS Analysis
GC-MS (Thermo Scientific GC Trace 1310 Equipped with Thermo 
Scientific MS TSQ 8000) using column (Agilent DB 5MS (30 meter X 
0.25 mm) s) was used to analyze oregano oil. With oregano oil, 10mg was 
reconstituted in 1000 μL hexane and injected (1 μl) for GC-MS analysis 
as the stationary phase. Helium was used as the carrier gas at a flow rate 
of 1.0 mL/min. The split ratio was 30:1 and the injected quantity was  
1 μL. The program temperature conditions were: the oven temperature 
was maintained initially at 60°C hold for 5 min ramp at 10°C to 240°C 
Ramp to 300°C hold for 5 min. The mass spectrometer was operated in 
the electron ionization mode at 70 eV and electron multiplier voltage was 
adopted at 1823.5 V. The ion source was established at a temperature of 
230°C, the maximum temperature was set at 250°C, and the quadrupole 
rod temperature was employed at 150°C, with the maximum temperature 
of 200°C. The mass range for this scanning was 50.0- 550.0 amu. All 
components were identified by matching the recorded mass spectra with 
the standard mass spectra provided by the NIST11.L database.

Saponification Value
Saponification is the hydrolysis of fats or oils to extract glycerol and 
the resulting fatty acid salt under simple conditions.[9] 1g of oregano 
oil was taken into 250ml clear round bottom flask. 10ml of ethanol/
ether mixture (2:1v/v) and 25ml of 0.5N alcoholic KOH were added 
to it. The mixture was refluxed for 1hr. Then the contents were cooled 
to room temperature. Simultaneously another flask without adding oil 
was processed as blank. The reaction mixtures were titrated against 0.5N 
HCL using a 2-3 drops phenolphthalein indicator. From the difference 
between the titer values of the blank flask and the flask containing oil, 
the amount of KOH (in mg) that was used by 1g of oil during the reflux 
reaction was calculated and reported as saponification value.

Peroxide Values
Peroxide value is commonly used as an indicator to measure peroxides 
in the early stages of oxidation in fats and oils.[10] 500µL sample (450mg) 
was reacted with a 3ml acetic acid-chloroform solvent mixture. 
3 volumes of glacial acetic acid were mixed with two volumes of 
chloroform). A saturated KI solution (50µL) was added and allowed 
to stand for 1 min in dark, and then 3ml of water was added. 0.01 N 
sodium thiosulphate pentahydrate was filled in a 25ml burette. Sodium 
thiosulphate pentahydrate solution was slowly titrated to the liberated 
iodine solution, with vigorous shaking until the yellow color was almost 
gone. Starch solution (50µL) was added as an indicator and titration was 
continued by shaking vigorously to release all iodine from the CHCI3 
layer until the blue color disappears. One blank was conducted with each 
sample determination.

P- Anisidine Value
Anisidine value (AV) determines the quantity of the aldehyde in an oil or 
fat, in particular, those that are unsaturated.[11] 500µL of the fat solution 
was taken in a test tube. Isooctane (500µL) taken in a separate test tube 
served as blank. Samples and blank were reacted with P-Anisidine 
reagent (100µL) and mixed thoroughly. Absorbance at 350nm was 
recorded after 10 min of incubation.

Organoleptic Characterization
Within the scope of essential oil assessment and testing, the term 
organoleptic refers to using our five senses to observe the physical 

properties of essential oil: Color, Odour, Consistency, Nature (Viscosity), 
Solubility, and pH.

Agar Well Diffusion Method
The antibacterial activity of oregano oil was screened against 
uropathogen isolates by the agar well method described by.[12-14] All the 
bacterial cell suspensions were prepared and grown on tryptone broth 
and cultures were incubated for 24 hr at 37°C. The cell suspensions of 
all the cultures were adjusted to 1-2x 106cells/mL as follows:  E. coli, 
P. aeruginosa, K. pneumoniae, P. mirabilis, E. aerogenes, E. faecalis,  
A. baumanni, N. gonorrhoeae, S. aureus, and S. epidermis were inoculated 
on Soya bean casein digested agar plates 90 mm. Test compounds: 
sample (20µl), and Standard Ciprofloxacin (20µl) were added to the 
5mm well on agar plates. The treated plates with E. coli, P. aeruginosa, 
K. pneumoniae, P. mirabilis, E. aerogenes, E. faecalis, A. baumanni,  
N. gonorrhoeae, S. aureus, and S. epidermis were incubated in an 
incubator at 37°C for 24 hr. After incubation, the treated plates were 
observed for a zone of inhibition around the wells as shown in Table 1.

RESULTS
Physicochemical Characteristics of the Oregano Oil
The physicochemical characteristics of oregano oil were determined 
using different techniques. Analysis of saponification value, peroxide 
value, p- anisidine value, pH value, and organoleptic properties (color, 
odor, consistency, nature, and solubility) were performed according to 
Torres-Alvarez et al.

Gas Chromatography - Mass Spectrometry (GC–MS) 
Analysis
The oregano oil sample was subjected to GC-MS analysis and a total of 
66 separated peak compounds were identified in oregano oil accounting 
for 100% of the whole composition shown in Figure 1. In this study, the 
mass of the compounds and fragments recorded were matched with the 
NIST database for the identification of probable compounds present in 
the oregano oil sample. The most abundant ingredient major content 
found in oregano oil was (7.76%) Benzene, 1-methyl-2- (1-methyl 
ethyl).  While, (2.56%) 1, 4-Cyclohexadiene, 1-methyl-4- (1-methyl 
ethyl).  As well as (15.26%) 1, 6-Octadien-3-ol, 3, 7-dimethyl.  Bicyclo 
rated (3.17%), [2.2.1] heptane-2-ol, 1, 7, 7-trimethyl-, (1S-endo).While, 
(22.23%)  Phenol, 2-methyl-5-(1-methyl ethyl), (2.33%)  Dodecane, 
2, 6, 11-trimethyl-, (2.83%)  Bicyclo [5.2.0] nonane, 2-methylene-4, 8, 
8-trimethyl-4-vinyl-, (2.84%) Octadecanoic acid, 3-[(1-oxododecyl) 
oxy] -1, 2-propanediol ester, (4.90%)  Dodecanoic acid, 1, 2, 3-propane 
triol ester, (4.17%) Methylenebis (2, 4, 6-triisopropyl phenyl phosphine), 
and (3.12%) 1, 4-Epoxynaphthalene-1(2H)-methanol, 4, 5, 7-tris  
(1, 1-dimethyl ethyl)-3, 4-dihydro. Furthermore, some studies have 
agreed with our results where some studies indicated more than 50% 
of oregano oil consists of phenolic compounds (primarily carvacrol 
and thymol). The oregano oil also contains sesquiterpene, terpinene, 
terpineol alcohol, flavonoids, and other compounds.[6-7]

The results of the physicochemical properties of oregano oil are shown 
in Table 1. The saponification values of oregano oil revealed 187.94 
mg KOH/g, this value is relatively higher than that of beeswax (93 mg 
KOH/g), which is commonly used for soap making.[15] This justifies that 
the oregano oil used in this study would be of good use in the production 
of soap.
Additionally, the peroxide value of oregano oil appears at 6.22. This fact 
suggests that the oil under study is highly susceptible to rancidity at 
room temperature. Therefore, the high values contribute to an increase 
in the rancidity rate.[16]
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The result for the p-anisidine values of oregano oil was shown with an 
anisidine value of 3.645. Aldehydic compounds in fats and oils react with 
p-anisidine, in the presence of acetic acid, to form yellowish reaction 
products. According to the method, the intensity of the yellowish 
compounds is not related only to the number of aldehydic compounds 
present, but also to their structure. A double bond in the carbon 
chain conjugated with the carbonyl double bond increases the molar 
absorbance four to five times, and p-anisidine determines the number 

of aldehydes (principally 2-alkenals and 2,4-denials) present in oils and 
fats. 
In addition, the results of organoleptic characteristics of the oregano oil 
obtained (color, odor, flavor, solubility) are analyzed as shown in Table 1.

Antimicrobial Activity
The result of the antibacterial activity of oregano oil was tested by 
measuring the radius of the inhibition zones (mm) using the agar well 
diffusion method as a qualitative screening test. The oregano oil had 
antimicrobial activity against all of the bacteria tested, Figure 1-10. Here, 
the level of bacterial growth inhibition by E. coli has an inhibitory zone 
of 29 mm, P. aeruginosa had an inhibitory zone of 27 mm, K. pneumoniae 
has an inhibitory zone of 20 mm, P. mirabilis has an inhibitory zone of 
22 mm, E. aerogenes has an inhibitory zone of 21 mm, E. faecalis has 
a 21-mm inhibitory zone, A. baumannii has a 22-mm inhibitory zone,  
N. gonorrhoeae has a 24-mm inhibitory zone, S. aureus has an inhibitory 
zone of 26 mm, and S. epidermis has a 20-mm inhibitory zone. This finding 
confirms the previous findings which revealed that the antibacterial 
activity of oregano oil against highly resistant bacterial isolates E. coli,  
P. mirabilis, K. pneumoniae, and P. aeruginosa implicated in urinary tract 
infections.[17] As well as, researcher found that oregano oil inhibited the 
growth of bacillus amyloliquefaciens, Bacillus brevis, Bacillus subtilis, 
S. aureus, corynebacterium xerosis, E. coli, K. pneumoniae, P. Vulgaris, 
and Mycobacterium smegmatis, among other gram-positive and gram-
negative bacteria.[18]

CONCLUSION
In this study, the natural oil of oregano (Origanum vulgare) was 
extracted by steam distillation by a Clevenger apparatus at 100°C for 
6 hr and obtained from Bluray Food Products operating under the 
brand name Bluray Food Products. The main compounds of oregano oil 
were analyzed by GC-MS technique as well as the saponification value, 
peroxide value, p-anicidin value, pH value, and organoleptic properties 
(color, odor, consistency, nature, and solubility) were determined. Finally, 
the oil of oregano was found to have antibacterial activities against  
E. coli has an inhibitory zone of 29 mm, P. aeruginosa has an inhibitory 
zone of 27 mm, K. pneumoniae has an inhibitory zone of 20 mm,  
P. mirabilis has an inhibitory zone of 22 mm, E. aerogenes has an inhibitory 
zone of 21 mm, E. faecalis has a 21-mm inhibitory zone, A. baumannii 
has a 22-mm inhibitory zone, N. gonorrhoeae has a 24-mm inhibitory 
zone, S. aureus has an inhibitory zone of 26 mm, and S. epidermis has a 
20-mm inhibitory zone. As a result, it can be said that oregano oil may 
be suitable in medical applications, especially as an antibiotic against 
harmful microorganisms. Moreover, it is useful in soap making and 

Table 1: Physicochemical properties of oregano oil.

Sample Oregano oil

Sample weight in (gms) Blank titration value (ml) Sample titration valu e (ml) Blank - Sample (ml) Values 

Characterizations Saponification value (mg KOH/g)

1 35 28.3 6.7 187.94

Peroxide value(mEq/kg)

0.45 0.2 3.0 2.8 6.22

P- Anisidine value

0.16 0.302 0.788 0.486 3.645

Characterizations Organoleptic properties

color Odor Consistency Nature Solubility pH

Golden brown terpene woody Homogenous viscous chloroform 3.52

Figure 1: Chemical composition of the oregano oil.
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Plate: 1-10: Inhibitory activity of oregano oil against organisms tested.

companies/pharmaceutical industries due to its saponification value of 
187.94, peroxide value of 6.22, and p-anicidin value of 3.645.
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GRAPHICAL ABSTRACT SUMMARY

This study revealed that the oregano oil evaluated have varying  
degrees of antibacterial activity. It found oregano oil has moderate 
antagonistic activity against uropathogen bacteria. It displayed the 
maximum growth inhibition zone at 29 mm and 27 mm against E. 
coli and P. aeruginosa, respectively and minimum zone of growth  
inhibition of 20mm against K. pneumoniae, and 21 mm against E. 
aerogenes, S. aureus and E. faecalis, respectively. While, GC-MS 
analysis detected 67 volatile chemical compounds in oregano oil.


