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Potential use of Euphorbia hirta and Euphorbia jolkinii extracts as
antimicrobial agents agaisnt Pseudomonas aeruginosa, Morganella
morganil, and Klebsiella pneumoniae

A. Perez-Vazquez !, P. Barciela !, T. Ferreira F. da Silva %7, D.B. Rodrigues %, T.C. Pires >3, M. Carpena !, M.A. Prieto !~

%
and L. Barros 23
I Universidade de Vigo, Nutrition and Bromatology Group, Department of Analytical Chemistry and Food Science, Faculty of Science, E32004 Ourense, Spain.

2 Centro de Investigacio de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa Apolonia, 5300-253 Braganca, Portugal.

SLaboratorio para a Sustentabilidade e Tecnologia em Regioes de Montanha, Instituto Politécnico de Braganca, Campus de Santa Apolonia, 5300-253 Braganca, Portugal
Corresponding authors: M.A. Prieto (mprieto@uvigo.es) and L. Barros (lillian@ipb.pt)

I. Introduction

Euphorbia hirta and Euphorbia jolkinii are two plants belonging Phenolic

to the FEuphorbiaceae family. FEuphorbia hirta has been / compounds \

traditionally used in the folk medicine of different cultures,

awakening the interest of the scientific community because of the Unsaturated

link of 1ts bioactivities to the compounds present in this species. fatty acids

Therefore, this study was run considering the need to find novel

natural antimicrobial extracts to be used in the industry replacing \ Organic _—

the synthetic ones by testing both E. hirta and E. jolkinii ethanol Euphorbia hirta acids Euphorbia jolkinii

extracts.

I1. Objective and methodology

Considering the need of society to find new By a colorimetric assay, minimum inhibitory concentration
antibacterial extracts and the potential use of (MIC) and minimum bactericidal concentration (M BC) were

these plants for this goal, the antibacterial activity determined, being streptomycin (1 mg/mL), ampicillin (10 =~~~ = 44
of ethanol extracts (10 mg/mL) against eight food mg/mL), and methicillin (1 mg/mL), the antibiotics used as 4444444994
and nine clinical bacteria have been characterized.  controls. ad 06

I11. Results

Table 1. Antibacterial activity of E. hirta and E. jolkinii tested in both
clinical and food contaminant bacteria

ANTIBACTERIAL ACTIVITY

As 1t 18 shown 1n Table 1, results showed an
antibacterial activity comparable to or superior to
ampicillin when extracts were tested against three
clinical  bactenia (Pseudomonas  aeruginosa,
Morganella morganii, and Klebsiella pneumoniae).

Clinical bacteria

E. hirta E. jolkinii Ampicillin  Imipenem Vancomycin : :
(10 mg/ml)  (10mg/ml) (10 mg/mL) (I mg/ml) (I mg/mL) Thus, the MIC values obtained when E. hirta §Xtract
Escherichia coli ﬁ‘é% jo 3150 ;gig zg-gg;g Eg was used were: 5, 1.25, and <10 for K. pneumoniae, M.
Klebsiella mmewmoniae MIC 5 1.25 10 <0.0078 ND morganii, and P. aeruginosa, respectively. For the E.
P MBC >10 >10 >10 <0.0078 ND a7 .
Morganella morganii MIC 1.25 1.25 ~>10 <0.0078 ND ] olkinii extract, MIC values were 1.25 for the three
Vou Y v S B N bacteria, while MIC values for ampicillin were 10, <10,
Proteus mirabilis MBC < <] bk <Lk AL and <10 for K. pneumoniae, M. morganii, and P.
. > : > : : :
Fseudomonas aeruginosa  pmc >10 >10 >10 I ND aeruginosa, respectively.
| MIC 0.6 1.25 <0.15 ND <0.0078 :
Enterococcus faecalis MBC 10 10 P ND <0.0078 These results open a new potential use of ethanol
o MIC 2.5 1.25 <0.15 <0.0078 ND : : Ilinii 4
Llstena monocytogenes MBC >10 >10 <015 <OOO78 ND .CXtI'aCtS Of bOtn E. hll”ta aI:ld E. .]Olklnll 1n tl.le fOOd
MRSA MIC 2.5 0.3 <0.15 ND 0.25 industry as natural inhibitors of different
MBC >10 >10 <0.15 ND >0.5 . .
Propionibacter MIC 2.5 2.5 ND ND 0.07 microorganisis.
ropionioacierium acnes MBC >10 ~10 ND ND 5
o Mechanism
Food contaminant bacteria > 4@ Inhibition of
E. hirta E. jolkinii Streptomycin Methicillin  Ampicillin DNA gyrase
(10 mg/mL) (10 mg/mL) (I mg/mL) (I mg/mL) (10 mg/mL) 5
Fnterohacter of MIC 5 2.5 0.007 ND 0.15 , i .fm A N
nterobacter cloacae MBC >10 >10 0.007 ND 0.15 Epigallocatechin RNA 4
Fecherichia coli MIC 5 10 0.01 ND 0.15 gallate ADNN> @9, oo Ribosome\ 2&
schericia cot MBC >10 >10 0.01 ND 0.15
. MIC >10 >10 0.06 ND 0.63 Froteins
Pseudomonas aecruginosa MBC ~10 ~10 006 ND 063
y MIC 10 10 0.007 ND 0.15
Salmonella enterocolitica MBC ~10 ~10 0.007 ND 015
— - MIC 25 25 0.007 ND 0.15 Inhibitic |
ersinia enterocolitica MBC >10 >10 0.007 ND 0.15 N of efflux Interaction .
, enzymes Myricetin
Listeria monocytogenes 1511];% >?O ifg ggg; Eg 812 . . o .
- MIC y s 0.6 ol 0.007 0.15 Figure 1. Antibacterial activity mechanism of both plant extracts
apfiytococcus aureus MBC >10 >10 0.007 0.007 0.15

IV. Conclusions and future directions

Considering the data provided, both extracts could be used as
natural antimicrobial alternatives since they showed high
antibacterial activity against three clinical bacteria, with E.

jolkinii having the best results.
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