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Abstract Over the last decade there are more and more researches
involving natural therapies.The plants which are the main instrument in these
therapies have beneficial properties to the organism due to the secondary
metabolic compounds they synthesize. In this work a comparison has been
made between the biological activity of the extracts of the Mentha spicata var
viridis and Mentha smithiana. The bacterial cultures tested were Escherichia
coli and Salmonella spp., the negative Gram bacteria belonging to the
Enterobacteriaceae family. The alcoholic extracts were obtained from different
parts of the plants (roots, leaves, flowers). The young bacterial suspensions
were inoculated on specific nutrient media and the biological potential
assessment of mint extracts was carried out by the diffuse method. The data
obtained were reported on solvent (ethyl alcohol) and two antibiotics
(ampicillin and ceftaxim). Experimental results have shown that alcoholic
extracts from the two species of mint may inhibit bacterial growth, but the
zones of inhibition are lower than those caused by the two
antibiotics. Bacterial cultures have shown a slight sensitivity to the solvent. It
may be estimated that flower and leaf extracts from both mint species have
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biological activity.

Throughout the world, numerous studies emphasize a
significant increase in the number of bacterial species
that are capable of developing mechanisms for
resistance to the action of  antimicrobial
agents. Concernment is that most researches indicates a
progressive trend in levels of microbial resistance [21].
Escherichia coli is a common but complex gastro-
intestinal bacterium in the form of Gram negative
bacilli, produces infections and in the last period has
gained increasing resistance to antibiotics [20].
Salmonella species are of high public health interest, as
they cause diseases in humans and animals [10] and
according to data provided by several authors are
responsible for thousands of deaths worldwide [1, 6, 9,
13].

Salmonella spp. together with Escherichia coli are part
of the family Enterobacteriaceae. Salmonella spp. is a
Gram negative bacterium rod-shaped, which are
optional anaerobic, the vast majority of species are
mobile, with some exceptions [11, 19].

The discovery of new antimicrobial substances with
different chemical structure and new mechanisms for
action in the infectious diseases is a necessity [16].
Infectious diseases have become a major problem in

the world, especially in more developed societies [3].
Also, the increasing frequency of micro-organisms in
food leads not only to a decrease in the nutritional and
organoleptic value of food products, but also to the
generation of more toxins that are harmful to human
health. Therefore, our studies were focused on
microbial species with implications in the food and
medical fields.

Today more than once, the scientific world has
appealed to alternatives to inhibit the activity of
microbial agents that have exceeded the limits imposed
by classical medication [12]. The study of plant
extracts for the isolation of compounds is a widespread
concern in the medical and food world. Thus, a
multitude of herbal bio-active extracts or constituents
are investigated for their valorisation and the
development of effective chemotherapeutic instruments
applicable to the management or therapy of infections
caused by certain bacterial species [4, 14]. These bio-
active products may be phenolic compounds, which
form part of essential oils [7] but also tannins.

One of the plants that is an inexhaustible source of
such compounds is mint. Mint is part of the
Lamamiaceae family, it is a perennial grass with a rich
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chemical composition, characterized mainly by high
menthol content, used in the food, cosmetic and
medical industries [5, 18].

Mint has antibacterial properties. Studies carried out by
Dixit (2013) have shown that mint extracts have a
higher or lower biological activity depending on the
bacterial species. For example, the effect of mint
extracts was more pronounced on Gram-positive
bacteria compared to Gram-negative bacteria. It was
also pointed out that the reaction of bacteria depends
on solvent. Even if bacteria are of genetic similarity
and are assigned to the same taxonomic group, their
response to the same antimicrobial compounds may be
different depending on the solvent.

Kazemi et al. (2012) studied the antibacterial and
antifungal activity of some medicinal plants, including
Mentha piperita and Mentha spicata and demonstrated
that Mentha piperita has good antifungal and
antibacterial activities.

The same authors pointed out that the antibacterial and
antifungal activity of M. piperita leaves is due to the
tannins and flavonoids in its chemical composition. [§].
It is known that Escherichia coli and Salmonella spp.
also cause gastrointestinal problems. Therefore, it
should be mentioned that the usefulness of mint is not
limited to certain bacteria and some authors have
directed the evaluation of the antimicrobial potential of
mint on different gastrointestinal pathogens [15].

Some researchers considered that wild mint does not

have the biological potential of cultivated mint. Thus,
in this paper we made a comparison between the
antibacterial activity of cultivated mint extracts
(Mentha spicata var. viridis) and the wild one (Mentha
smithiana) against Escherichia coli and Salmonella

Spp.

Material and Method

Obtaining bacterial suspensions

The behavior of Gram-negative bacterial culture
Escherichia coli and Salmonella spp. Was monitored in
the presence of the 5 alcoholic extracts of Mentha
spicata var. viridis si Mentha smithiana. The tested
enterobacteria were under-cultured on nutrient broth
for 24 hours at 37°C.

Obtaining mint extracts

Alcoholic extracts of Mentha smithiana (fig. 1A), and
Mentha spicata var. viridis (fig. 1B), were obtained
from different parts of the plants by the team of
Inorganic and Organic Chemistry disciplines from the
Faculty of Food Engineering Timisoara.

For M. smithiana 3 extracts were prepared, namely:
E2- extract from the roots; E3-extract from leaves and
E4-extract from flowers.

For M. spicata var. viridis 2 extracts were prepared
namely: ES5-extract from leaves and E6-extract from
flowers. Ethyl alcohol (E1) was used as a control.

Fig. 1. Alcoholic extracts of Mentha smithiana (A) Mentha spicata var. viridis (B), (original photo)
Legend: 1- ethyl alcohol 96%; 2-mint root extract; 3,5-mint leaf extracts; 4.6-extracts of mint flowers
Sensitivity was reported to two antibiotics: ampicillin (E7) and cefotaxime (ES8).

Diffusion method for testing the biological activity
of enterobacteria

The testing of alcoholic mint extracts was performed
by the diffusimetric method (CLSI). This is a fast and
efficient method to establish the simple or multiple
resistance of a microorganism to the action of a
substance. The advantage of this method is that the
degree of sensitivity or resistance to a wide range of
substances can be determined.

The 6 mm diameter biodiscs, impregnated with
alcoholic mint extracts were placed on the surface of
the Mueller Hinton nutrient medium, inoculated with
the 2 bacterial cultures. In parallel, the antimicrobial
effect of the solvent (control wvariant: E1) and
antibiotics was studied. The microbial suspensions
were inoculated in two repetitions. The inoculated Petri

dishes were incubated in a thermostat for 24 hours at
37°C. The effect of the extracts was assessed
depending on the diameter of the inhibition area (mm).

Results and Discussions

The experimental results obtained from the
microorganism — plant alcohol extract interaction were
reported to the control variant (E1) and to the two
antibiotics. Both bacterial species tested showed a
slight sensitivity to solvent (E1), but a greater
sensitivity to mint extracts. These results were shown
in Figures 2-5.
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Effect of mint extracts on the species Escherichia
coli

From studies carried out so far, it can be claimed that

extracts of Mentha smithana have a better anti-bacterial
activity against micro-organisms involved in human
pathology compared with other plants [5].

Escherichia coli

Fig. 2. Effect of extracts of Mentha smithiana and M. spicata var. viridis on the bacterial species E. coli
Legend: E1 - ethyl alcohol; alcoholic extracts of M. smithiana: E2- root extract, E3-leaf extract; E4 - flower extract;
alcoholic extracts of M. spicata var. viridis: E5- leaf extract; E6-flower extract; antibiotics: E7-ampicillin, E8-
cefotaxime

Mint extracts inhibit E. coli bacteria compared to
solvent (E1). Relative to antibiotics (E7, E8), alcoholic
mint extracts have a lower inhibitory effect. Depending
on the inhibitory activity, the extracts can be placed in
descending order as follows: E4>E3>E2, for M.

Salmonella

smithiana and E5>E6 for M. spicata var viridis (Fig.
2).

The effect of mint extracts on Salmonella

From the results contained in figure 3, it is observed
that there are no differences between the control variant
(E1) and the E2 extract of M. smithiana (fig. 3).

El
7% E2

Fig. 3 Effect of M. smithiana and M. spicata var viridis extracts on Salmonella bacterial species
Legend: E1 - ethyl alcohol; Alcoholic extracts of M. smithiana: E2- root extract, E3-leaf extract; E4 - flower extract;
Alcoholic extracts of M. spicata var viridis: E5- leaf extract; E6-flower extract; Antibiotics: E7-ampicillin, E8-
cefotaxime

Salmonella spp. was sensitive to the extracts of leaves
(E3) and flowers (E4) of M. smithiana and to both
extracts of M. spicata var viridis (E6, ES), (fig. 4B).
The degree of sensitivity of the bacterial species in the
presence of the two antibiotics was different, being
more accentuated in the case of the antibiotic ES.
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Among the tested extracts, E4 of M. smithiana and E6
of M. spicata var viridis showed the highest
antimicrobial activity on Salmonella.



Fig. 4. Effect of M. smithiana and M. spicata var viridis e

B —

xtracts on E. coli (A) and Salonella (B) species,

(selective, original pictures)

The evaluation of our results pointed out that mint
extracts had an inhibitory effect on the Gram-negative
bacteria studied, as demonstrated also by Shalayel et al.
(2017). They have shown that mint extracts negatively
influence the growth of bacterial cultures, but this
effect varies depending on the extraction solvent.
Ethanol extract has antibacterial activity, but the

Conclusions

The microbial species tested showed a slight sensitivity
to the control alcoholic solvent (E1).

Following the antibiogram, it is found that of the two
antibacterial antibiotics, E8 stands out, to which the
bacteria have a greater sensitivity.

All alcoholic extracts of M. smithiana tested, E2, E3,
E4 showed antimicrobial activity, but this was more
pronounced in the last two extracts.

Both alcoholic extracts of M. spicata var viridis
negatively influenced the bacteria, but the size of the
inhibition zone varied depending on the bacterial
species.

In conclusion, the use of mint extracts can be
recommended, because they have antimicrobial activity
against the tested microbial species, noting that the
inhibitory effects are not higher compared to
antibiotics.

Both plants may also be used with the specification that
it is preferable to take into account the component part
of the plant from which the extract is obtained and the
bacterial species under test. Following the tests, it can
be appreciated that the extracts from flowers and leaves
have the best biological activity.

References

1. Alzwghaibi A.B., Yahyaraeyat R., Fasaei B.N.,
Langeroudi A.G., Salehi T.Z. 2018. Rapid molecular
identification and differentiation of common
Salmonella serovars isolated from poultry, domestic
animals and foodstuff using multiplex PCR assay.
Arch. Microbiol., 200 (7): 1009-1016.

2. Bouyahya A., Lagrouh F., El Omari N., Bourais I.,
El Jemli M., Marmouzi 1., Bakri Y. 2020. Essential oils
of Mentha viridis rich phenolic compounds show

strongest effect against Gram-negative pathogens is
exerted by mint extract in ethyl acetate. Recent
research has also shown that the volatile compounds in
Mentha viridis have remarkable antibacterial and
antioxidant properties and could be used in the
pharmaceutical and food fields [2].

important antioxidant, antidiabetic, dermatoprotective,
antidermatophyte and antibacterial
properties. Biocatalysis and Agricultural
Biotechnology, 23, 101471.

3. Burt S.A., Reinders, R.D. 2003. Antibacterial
activity of selected plant essential oils against
Escherichia coli O157:H7. Letters in Applied
Microbiology, 36 : 162-167.

4. Delamare A.P.L., Moschen-Pistorelo 1.V., Artico L.,
Atti-Serafini L., Echeverrigary S. 2007. Antibacterial
activity of the essential oils of Salvia officinalis L. And
Salvia triloba L. cultivated in South Brazil. Food
Chem.,100: 603-608.

5. Dixit P. 2013. Comparative Screening Of
Antibacterial Activity Of Anisomeles indica With
Mentha  piperita Against Human Pathogenic
Microorganisms. Indian Journal of Fundamental and
Applied Life Sciences, 3 (1): 85-88/Dixit and Sharma.
6. Ed-dra A., Filali, F.R., Karraouan B., El Allaoui A.,
Aboulkacem A., Bouchrif B. 2017. Prevalence,
molecular and antimicrobial resistance of Salmonella
isolated from sausages in Meknes, Morocco. Microb.
Pathog., 105: 340-345.

7. Jansenn .MA. et al. 1987. Antimicrobial ativities of
essential oils. Pharmaceutische Week blad ( Scientific
Edition).

8. Kazemi M., Rostami H., Shafiei S. 2012.
Antibacterial and Antifungal Activity of some
Medicinal Plants from Iran. Journal of Plant Sciences,
7: 55-66.

9. Lee K.M., Runyon M., Herrmanm T.J., Phillips R.,
Hsieh J. 2015. Review of Salmonella detection and
identification methods: Aspects of rapid emergency
response and food safety. Food Control, 47: 264-276.
10. Mezal E.H., Sabol A., Khan M.A., Ali N,
Stefanova R., Khan A.A. 2014. Isolation and molecular
characterization of Salmonella enterica serovar

53



Enteritidis from poultry house and clinical samples
during 2010. Food Microbiol., 38: 67-74.

11. Montville T. J., Matthews K.R. 2008. Food
microbiology: An introduction (2nd ed.). United States
of America: ASM Press, Washington.

12. Nascimento G.G.F., Locatelli J., Freitas, P.C., Silva
G.L. 2000. Antibacterial activity of plant extracts and
phytochemicals on antibiotic-resistant  bacteria.
Brazilian Journal of Microbiology, 31: 247-256.

13. Newell D.G., Koopmans M., Verhoef L., Duizer E.,
Aidara-Kane A., Sprong H., Opsteegh M., Langelaar
M., Threfall J., Scheutz F., van der Giessen J., Kruse
H. 2010. Food-borne diseases the challenges of 20
years ago still persist while new ones continue to
emerge. Int. J. Food Microbiol., 139(1): S3-S15.

14. Niculae M., Spinu M., Sandru C.D., Brudasca F.,
Bolfa P. 2008. Studii preliminare asupra potentialului
antimicrobian al unor extracte vegetale. Analele SNBC
Vol. XIII.

15. Pramila D. M., Xavier R., Marimuthu K.,
Kathiresan S., Khoo M.L., Senthilkumar M., Sathya
Sreeramanan K. 2012. Phytochemical analysis and
antimicrobial potential of methanolic leaf extract of
peppermint Mentha piperita: Lamiaceae. Journal of
Medicinal Plants Research Vol. 6(2): 331-335.

16. Rojas J.J., Ochoa V.J., Ocampo S.A., Munoz J.F.
2006. Screening for antimicrobial activity of ten

54

medicinal plants used in Colombian folkloric medicine:
A possible alternative in the treatment of non-
nosocomial  infections, BMC  Complementary
Medicine, 6:2.

17. Shalayel M.H.F., Asaad A.M., Qureshib M.A.,
Elhussein  A.B. 2017. Anti-bacterial activity of
peppermint (Mentha piperita) extracts against some
emerging multi-drug resistant human bacterial
pathogens. Journal of Herbal Medcine, (7): 27-30.

18. Singh P., Pandey A.K. 2018. Prospective of
Essential Oils of the Genus Mentha as Biopesticides: A
Review. Front. Plant Sci. 9: 1295.

19. Yousef A.E., Carlstrom C. 2003. Salmonella. In
Yousef, A. E. and Carstrom, C. (Eds.). Food
microbiology: A laboratory manual, 167-205. New
Jersey: John Wiley & Sons, Inc.

20. Vila J., Saez-Lopez E, Johnson J.R., Romling U.,
U. Dobrindt, Canton R., Giske C.G., Naas T.,
Carattoli A., Martinez-Medina M., Bosch J., Retamar
P, Rodriguez-Ban™ J., Baquero F.., Soto S.M. 2016.
Escherichia coli: an old friend with new tidings. FEMS
Microbiology Reviews, fuw005, 40: 437-463.

21. https://www.oecd.org/health/health-systems/AMR-
Tackling-the-Burden-in-the-EU-OECD-ECDC-
Briefing-Note-2019.pdf



