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ABSTRACT

The resistance of some bacterial strains to commonly used antibiotics in goat's mastitis made it necessary to search
some novel types of antimicrobial agents. The aim of this work was to investigate the antimicrobial activities of multi-
floral honey and the essential oil of Thymus fontanesii when used jointly by determining the MIC (Minimum
Inhibitory Concentration) against some bacterial agents isolated from goat's subclinical mastitis milk. The isolated
bacteria were Klebsiella sp, Staphylococcus xylosus, Pseudomonas aeruginosa and Bacillus sp. The inoculum
suspension of bacterial strains was taken from five colonies of 24 hours old cultures, grown on specific media. The
results indicated the efficiency of multi-floral honey and essential oil of Thymus fontanesii against the isolated
bacterial strains. -The MIC values for honey were 16%, 25%, 15% and 16% (vol/vol) for Klebsiella sp,
Staphylococcus xylosus, Pseudomonas aeruginosa and Bacillus sp., respectively, whereas for Thymus essential oil
these values were 0.03%, 0.03%, 0.03% and 0,01 (vol/vol), respectively. In this study when honey and essential oil
were used jointly, a decrease of the MIC values was noticed, which may be due to a synergetic effect. These results
suggested that multi-floral honey and essential oil of Thymus fontanesii could be used together to manage mastitis
in goats.
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INTRODUCTION as honey have currently got more attention

2].

Indiscriminate use of antibiotics has led

to the emergence of multidrug-resistant
bacterial strains and it is a global
public health problem [1]. To solve this
problem, alternative antimicrobial strategies
like plants and plant-based products such

A variety of plants and their extracts
have been used for the treatment requiring
antimicrobial activity, and some of the
popular natural antimicrobial substances
described in the ancient medicine are honey
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[3], and essential oils from aromatic plants
[4,5].

Many bacterial strains implicated in
goat's mastitis were resistant to commonly
used antibiotics in Tiaret region of Algeria
[6]. In recent years, there has been a
growing interest in researching and
developing new antimicrobial agents from
various sources to combat the microbial
resistance. The essential oil have been
reported to possess significant antiseptic,
antibacterial, antiviral, antioxidant,
antiparasitic, antifungal, and insecticidal
activities [7,8,9]. Therefore, essential oils
can serve as a powerful tool to reduce the
bacterial resistance [10]. The composition,
structure, as well as functional groups of the
oils, play an important role in determining
their antimicrobial activity [11]. The
antimicrobial activity of Algerian Thymus
genus essential oil as well as multi-floral
honey was also demonstrated [12,13]. The
aim of this study was to evaluate the
antimicrobial capacity of Thymus fontanesii
oil and Algerian multi floral honey, when
used jointly, against goat’s subclinical
mastitis bacterial agents.

MATERIALS AND METHODS

Bacterial Strains and the Inoculum

Standardisation

The bacterial strains were isolated from
goat’s subclinical mastitis milk. The isolated
strains were Klebsiella sp, Staphylococcus
xylosus, Pseudomonas aeruginosa and
Bacillus sp. The inoculum suspensions of
bacterial strains were taken from
five colonies grown on specific media
and 24 hours old cultures. It was
suspended in 5 ml 0.85%. NaCl solution.
The obtained inoculum  suspensions
were shaken for 15 seconds and the
density was adjusted to a turbidity of

0.5 MacFarland Standard (equivalent to 1-5
x 106 CFU/ml).

Honey Samples

Honey sample was collected from the
beekeepers in the region of Tiaret (Algeria).
It was stored in dark at 4°C temperature.

The Extraction of Essential Oil

Thyme was collected from the region of
Tiaret (Algeria), washed with water, and
leaves were removed and weighed. 100g of
Thymus fontanesii were subjected to
hydrodistillation process for 3 hours. After
distillation, the obtained oil was isolated from
water and dried over anhydrous sodium
sulfate [14]. The essential oil was kept at
4°C until further tests.

The Minimum Inhibitory Concentration
(MIC)

MIC of honey and thymus were
determined separately by using an agar
incorporation technique method. Honey and
essential oil of Thymus fontanesii were
added in increasing quantities (vol/vol) into
media for a final volume of 5 ml, after that,
the mixture was shaked with a vortex then
poured into plates. Petri dishes were
inoculated by the tested bacterial strains and
then incubated at 37°C for 24 hours. The
lowest concentration of honey and thymus
that inhibited the growth of the tested
organisms was recorded as the MIC.

Minimum Synergistic
Concentration (MSIC)

Inhibitory

In aseptic condition, the volumes lower
than the MIC, determined in the first step of
honey and the essential oil of Thymus
fontanesii, were mixed and then
incorporated with Agar agar media. The
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mixture was shaked moderately and poured
into plates then standard inoculums of 0.5
McFarland of bacterial strains were poured
in the plates and incubated at 37°C for 24
hours.

RESULTS AND DISCUSSION

The results indicated that honey and
essential oil of thyme had an antibacterial
property. Antibacterial activities of honey
against  Klebsiella sp., S. Xylosus,
Pseudomonas aeruginosa and Bacillus sp
isolated from mastitis goat’s milk were found
at the concentrations of 16%, 25%, 15% and
16%, respectively. The concentration of
thyme essential oil was 0.03% for all the
strains except Bacillus sp. which was 0.01%.

The additive effect between honey and
essential oil of thyme against all tested
strains showed that the MIC was decreasing
as shown in Table 2. The MIC of both honey
and essential oil of Thymus fontanesii

against the bacterial strains isolated from
subclinical goat's mastitis are reported in
Table 1 and Table 2. This indicated the
synergistic effect of honey and thyme
powder when used jointly.

Great attention has been paid to the
screening of antimicrobial activity and its
evaluation methods. Several bioassays such
as well diffusion, disk-diffusion, and broth or
agar dilution are well-known and commonly
used methods [15].

The lowest concentration of
antimicrobial agent that completely inhibits
the growth of the organism in microdilution
wells or tubes as detected by the unaided
eye is called minimum inhibitory
concentration (MIC) [16]. In the present
study, the MIC value of honey against
Klebsiella sp., S. xylosus, Pseudomonas
aeruginosa and Bacillus sp., isolated from
mastitis goat’s milk was 16%, 25%, 15% and
16%, respectively.

Table 1. MIC values of honey and essential oil of Thymus fontanesii

Bacterial strains

MIC of honey, %

MIC of essential oil, %

Klebsiella sp.

S. xylosus

Pseudomonas aeruginosa
Bacillus sp.

16% 0.03%
25% 0.03%
15% 0.03%
16% 0.01%

Table 2. Values of MSIC against bacterial strains

Klebsiella sp. S. xylosus Pseudomonas Bacillus sp.
aeruginosa

Honey Essential Honey Essential Honey Essential oil Honey Essential
(%) oil (%) (%) oil (%) (%) (%) (%) oil (%)
11 0.001 15 0.001 14 0.001 15 0.001
11 0.08 14 0.001 14 0.08 14 0.001
11 0.06 12 0.08 13 0.08 14 0.06
11 0.04 10 0.08 12 0.08 13 0.06
10 0.04 9 0.06 12 0.06 12 0.04
9 0.04 9 0.04 12 0.04 10 0.04
9 0.04 8 0.04 11 0.04 7 0.02
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Honey and essential oil are among the
natural products, that are widely used in the
treatments of infections that show resistance
to conventional drugs [17,18]. The
antibacterial activity of honey is attributed to
its high osmolarity, low pH, hydrogen
peroxide and the presence of other
uncharacterised compounds [19]. The major
antimicrobial properties are correlated to the
hydrogen peroxide level determined by
relative levels of glucose oxidase and
catalase [20] whereas, other factors such as
antioxidant, lysozyme, phenolic acids and
flavonoids contribute to honey antibacterial
activity [21]. In human medicine, bees’
products have been researched for
their antimicrobial, antifungal, antiviral,
anticancer and antioxidant properties [22].
These reports are in concordance with our
results.

In this study, the essential oil of Thymus
fontanesii had shown a strong antibacterial
effect and the MIC value was 0.03% for all
the strains except Bacillus sp., for which the
value was 0.01%. This activity could be due
to the active components present in it, which
may act synergistically against the bacteria.
The factors determining the activity of
essential oils are composition, functional
groups present in active components, and
their synergistic interactions [23]. The
antimicrobial mechanism of action varies
with the type of essential oil or the strain of
the microorganism.

It is well known that in comparison to
Gram-negative  bacteria,  Gram-positive
bacteria are more susceptible to essential oil
[24,25]. This can be attributed to the fact
that Gram-negative bacteria have an outer
membrane which is rigid, rich in
lipopolysaccharide  (LPS) and more
complex, thereby limiting the diffusion of
hydrophobic compounds through it. This
extra complex membrane is absent in Gram-

positive bacteria which instead are
surrounded by a thick peptidoglycan wall not
dense enough to resist small antimicrobial
molecules, facilitating the access to the cell
membrane [26]. It was reported that the
carvacol and thymol, the main com-pounds
of Thymus, have antibacterial properties
[27].

It is expected that the antimicrobial
action of phenolic compounds such as
thymol and carvacrol is attributed to the
structural and functional damages in the
cytoplasmic membrane [28]. In another
study, an enhancement in the antimicrobial
activity of carvacrol loaded in polylactic
glycolic acid nano-capsules was reported
due to a significant transformation in the
rheological characteristics of bacterial
biofilm that potentially facilitated the activity
of carvacrol [29].

The results of the present study are
supported by many previous studies testing
the synergistic effect of honey and other
compounds [30]. An overview pertaining to
synergism between plant metabolites and
antibiotics has been provided and promising
adjuvants of antibiotics may be represented
by phytochemicals [31]. According to
in vitro studies, essential oils and their
components form a part of the group of
phytochemicals that are said to have such
effects, [32].

CONCLUSION

In this work, it can be concluded that
thyme essential oil and honey acted
synergistically against some bacterial strains
isolated from subclinical goat’s mastitis and
can be used in alternative therapy. This
mixture is natural, easy-to-prepare and it
can replace some resistant drugs and
medicines.
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DISCLAIMER

This paper is based on preliminary dataset.
Readers are requested to consider this
paper as preliminary research article.
Authors are aware that detailed statistical
analysis is required to get a scientifically
established conclusion. Readers are
requested to use the conclusion of this
paper judiciously as statistical analysis is
absent. Authors also recommend detailed
statistical analysis for similar future studies.
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