
AntimicrobialAntimicrobial andand antioxidantantioxidant activityactivity ofof diferentdiferent

extractsextracts ofof MenthaMentha cervina cervina fromfrom PortugalPortugal

Joana Rocha1, Susana Carvalho1, Matteo Politi1, Paula M L Castro1, Manuela Pintado1
1Escola Superior de Biotecnologia − Universidade Católica Portuguesa, Porto, Portugal
* e-mail: joanarocha31@hotmail.com

Mints (Menthaspp.) is an aromatic plant used in food industry,  for flavouring,  in perfumery and for pharmaceutical preparations. Some species of  this genus are used in folk 
medicine as antispasmodic, choleretic, carminative and its essential oils are used as an anti-inflammatory, and, since antiquity, it has been known to have antimicrobial proprieties. 
Metha cervina(L.) Opiz (Lamiaceae),is a type of mint that grows wild in river banks, in the north-western regions of Iberian Peninsula. It is an aromatic plant used for culinary 
purpose, especially to aromatize fish dishes, and for its medicinal properties, infusions with digestive properties (Gonçalveset al.2007; Politiet al. 2008). Antioxidant are frequently 
found in plants, mostly in herbs. They are defined as, “compound which, when present at a concentrations much lower than those oxidisable substract(s), delays to a significant 
extent, or even inhibits, oxidation of the substract” (Gião et al. 2007b). Antioxidants have been employed in food industry, for their ability to preserve food, and the plant extract 
containing mainly phenolic compounds (antioxidants), are being used for their beneficial health effects (Gião et al. 2007a). The main objective of this work was to analyze the 
antimicrobial and antioxidant activity of Mentha cervinaextracts in order to assess its potential for the development of functional ingredients that may be applied in the food or 
cosmetic industries. 
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• Essential oil showed antimicrobial activity against 
a broad group of microorganisms (Gram negative 
and positive bacteria and yeasts).

• The 65% tincture showed the best antioxidant 
activity via both assay and did not reveal pro-
oxidant activity
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Antioxidant activity :

Total antioxidant capacity and total phenol content assay, according to 
Gião et al. (2007a)

10 µµµµl of sample
ABTS•+

solution 
diluted  in 
ultra-pure

water

+ 1 ml of ABTS•+

solution

Absorbance
of the sample

by 6 min of 
reaction

Total antioxidant capacityTotal antioxidant capacity

0.5 mL of sample 

+ 0.5 ml of Folin–Ciocalteu reagent 
+ 10 ml sodium carbonate

+ 14 ml water

Absorbance
of the sample

by 1 hr of 
reaction

Total phenol contentTotal phenol content

------0.941+0.033

PAPAPATEAC (g L−1 TROLOX equivalent)*
Essential Oil

-+----0.011 +0.0020.044 +0.005Aerial Parts

-+--0.154 +0.0030.160 +0.009Powder
Infusion

-+0.247 +0.017 0.259+0.0330% Ethanol

-+0.341 +0.0210.270 +0.01220% Ethanol

-+0.474 +0.0630.423 +0.02340% Ethanol

-+0.724 +0.0250.571 +0.01765% Ethanol

ND
ND

-+0.204 +0.0300.096 +0.008100% Ethanol

Aerial 
Parts 

Tinctures

PAPAPA

80 mg/ml of 
sample

60 mg/ml of 
sample

40 mg/ml of 
sample

Protection of DNA from Degradation 
Folin–Ciocalteu (g 

L−1 gallic acid 
equivalent)

ABTS•+ (g L−1

ascorbic acid 
equivalent)

Sample

Table 2.   Total antioxidant capacity, total phenol content (average +standard deviation) and anti- and pro-oxidant effects on DNA 
(qualitative) of diferent extracts 

Note: - no effect, + effect, ND no data.

A, antioxidant; P, pro-oxidant

TEAC, TROLOX equivalent antioxidant capacity * (method improved in our laboratory)

Protection of DNA from degradation, according to Giãoet al. (2007b)

1º 0.800 ml PBS (pH 7.4)

2º 0.200 ml DNA 0.25 mg ml-1

1º 0.690 ml PBS (pH 7.4)

2º 0.200 ml DNA 0.25mg ml-1

3º 0.100 ml Ascorbic acid 100mM

4º 0.010 ml Cu2+ 10mM

1º 0.290 ml PBS (pH 7.4)

2º 0.200 ml DNA 0.25mg ml-1

3º 0.400 ml Sample

4º 0.100 ml Ascorbic acid 100mM

5º 0.010 ml Cu2+ 10mM

1º 0.400 ml PBS (pH 7.4)

2º 0.200 ml DNA 0.25mg ml-1

3º 0.400 ml Sample

I – Positive Control II – Negative Control III – Antioxidant effect IV – Sample effect (pro-oxidant activity)

Incubation 
(1h, 37ºC)

Agarose Gel Electrophoresis

Antimicrobial activity :

Screening for antimicrobial activity

50 µµµµl of Sample

50 µµµµl Positive Control

50 µµµµl Negative Control

10 µµµµl of Sample

10 µµµµl Negative Control

10 µµµµl Positive Control

Bacterial or yeast suspension 
of 0,5 McFarland scale

Spread in 
MHA or 

YMA

Incubation at 37 ºC or
30ºC for 24 h.

Disc diffusion assayDisc diffusion assay

WellWell--diffusion assaydiffusion assay

I – Positive Control

1º 0.980 ml MHB or YMB

2º 20 µµµµl inoculum of 108 cfu ml-1

II – Negative Control

1º 1.0 ml MHB or YMB 1º 0.980 ml MHB or YMB and 
sample

2º 20 µµµµl inoculum of 108 cfu ml-1

III – Sample effect

0.300 ml 0.300 
ml

0.300 ml

Incubation at 37 ºC or
30 ºC for 24 h.

Minimum inhibitory concentration (MIC) determinatio n

Plant extracts :
The tested samples in this work were tinctures obtained from different mixtures of 
ethanol/water (100%, 65 %, 40 %, 20 % and 0 %(v/v)), infusions and essential oil 
(hydrodistillation )
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Halo diam. 
(mm)*

5 µl ml-1Candida albicans(clinical isolate)

80 µl ml-1Listeria innocuaNCTC 11286

10 µl ml-1Bacillus cereus ATCC 11778

40 µl ml-1Staphylococcus aureusATCC 29213

40 µl ml-1Staphylococcus aureusNCTC 8532 

10 µl ml-1Salmonella sppATCC 3076

5 µl ml-1Escherichia coliNCTC 9001

MIC
(µl ml-1)

Strains

Table 1. Antimicrobial activity (MIC) of M. cervina essential oil

• Tinctures and infusions did not show any antimicrobial activity at 
concentration range of  40mg ml-1 and 80mg ml-1 .

• Essential oil inhibited all the tested microorganisms by disc 
diffusion assays. The extract showed the highest activity towards 
Candida albicansand the lowest upon Listeria innocua and S. 
aureus, as shown by halo diameter (Table 1).

• Results of MIC showed that the efficacy of essential oil was higher 
for Candida albicansand E. coli (Table 1) with the lowest MIC (5 µl 
ml1). Supporting  the disc diffusion test  the extract showed the 
lowest activity against S. aureusand Listeria innocua.

• The antioxidant capacity (Table 2) of tinctures and infusions 
determined by the ABTS.+ method ranged from 0,571 ± 0,017 for 
65% tincture, down to 0,044 ± 0,005 ascorbic acid equivalent (g L-1) 
for aerial part infusion. The phenolic acids contents range from 0,724 
± 0,025 for 65% tincture, down to 0,011 ± 0,002 gallic acid 
equivalent (g L-1) for aerial part infusion. The antioxidant capacity 
of essential oil was determined by TEAC method and showed a high
value (0.941 ± 0.033 TROLOX equivalent (g L-1)).

• The extracts of tinctures showed effective protection by DNA assay 
(Table 2) for 100%, 65%, 40%, 20% and 0% of ethanol/water 
mixtures at 40 mg/ml and absence of protection for essential oil at 40 
mg/ml. No extract revealed pro-oxidant activity (Fig. 1) 
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Fig 1. Electrophoretogram from DNA assay (positive 
control, lanes 1; negative control, lanes 2; 
antioxidant effect of sample, lanes 3; sample effect, 
lanes 4).
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