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ABSTRACT

Since ancient times several diseases have been treated with natural products, such as plants. Heliotropium
europaeum L., commonly known as Akrepotu, is an important taxa of the Boraginaceae family. There are
antimicrobial researches about H. europaeum in the literature and results are promising. Therefore this medical
plant investigated against 41 microorganisms by using disk diffusion method according to show its antimicrobial
potential more clearly. A wide range of Gram positive and Gram negative bacteria and yeast were selected to test
the antimicrobial effect of H. europaeum. Most of these strains are standard and MDR, some of the strains are
clinic isolated and the rest are food isolated. These microbial species are Bacillus subtilis DSMZ 1971, Candida
albicans DSMZ 1386, Enterobacter aerogenes ATCC 13048, Enterococcus faecalis ATCC 29212, Esherichia coli
ATCC 25922, Listeria monocytogenes ATCC 7644, Pseudomonas aeruginosa DSM 5071, Pseudomonas
fluorescens P1, Salmonella enteritidis ATCC 13076, Salmonella typhimurium SL 1344, Staphylococcus aureus
ATCC 25923, Staphylococcus epidermidis DSMZ, E. coli (MDR), K. pneumonia (MDR), A.baumannii (MDR), E.
aerogenes (MDR), S. odorifera (MDR), P. vulgaris (MDR), S. pneumonia (MDR), S. aureus MRSA, S. aureus
MRSA+MDR, P. rustigianii (MDR), A. species (MDR), Staphylococcus hominis (Cl), Staphylococcus
haemolyticus (Cl), Staphylococcus lugdunensis (CI), Shigella boydi (Cl), Acinetobacter boumanii (CI), Shigella
flexneri (CI), Staphylococcus aureus (Cl), Enterococcus faecalis (CI), Klebsiella pneumoniae (Cl), Candida
tropicalis (Cl), Enterococcus durans (FI), Enterococcus faecium (FI), Klebsiella pneumoniae (FI), Listeria
innocua (FI), Salmonella infantis (FI), Salmonella kentucky (FI), Esherichia coli (FI), Staphylococcus aureus (FI).
The results were presented that H. europaeum ethanol extract has antimicrobial activity against some tested
microbial strains.
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I. INTRODUCTION

It is known that many plants in the world have been used
for medicinal purposes since antique ages. The first
information on medicinal plants and their uses come
from the history of China, Egypt and Greece. It is known
that some drugs were produced and exported in Anatolia
during the Hittite period.™

The plants that have been used primarily for therapeutic
purposes together with the existence of humanity have
been the foundation of many of today's synthetic drugs.
However, in the last 25 years of the 20th century there
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was a return to herbal remedies due to the considerable
side effects of synthetic drugs.?

Heliotropium is one of the important genera of the
Boraginaceae family. Boraginaceae has hundred genera
and eighteen hundreds species which are distributed
through temperate re?ions but more abundantly in the
Mediterranean region.?!

The genus Heliotropium is represented by 18 taxa in the
Turkish flora and four of which are endemic. H.
europaeum L. is an annual herb distributed in European
Turkey and North, South, East and Inner Anatolia.!

113



Bozyel et al.

World Health Organization (WHO) has predicted
increasing antimicrobial resistance as a major threat for
the public health for the 21st century. In order to prevent
spreading of antibiotic resistant infections, scientists
have been conducting intensive researches to determine
new antimicrobial agents. One way to prevent antibiotic
resistance of microorganisms is by using new
compounds that are not based on existing antimicrobial
agents.>®!

In recent years, antimicrobial activity related experiment
have been applied by using plant extracts.”**! Although
the antimicrobial activity of many natural plant species
were determined until today, the broad range
antimicrobial activity of H. europaeum ethanol extract
haven’t been analysed by disk diffusion method yet.

The purpose of this research was to detect the
antimicrobial activity of H. europaeum ethanol extract
against 41 microorganisms by disk diffusion method.

Il. MATERIALS AND METHODS

Plant sample

H. europaeum L., commonly known as Akrepotu, is an
important taxa of the Boraginaceae family.[*! Flowers
were used to give relief from constipation and piles.
Powder of leaves was used to treat skin problems.™™! The
juice of the crushed H. europaeum was used topically to
treat dermatophytosis of hair, nails and skin in domestic
animals, while boiled leaves were applied on skin to treat
pimples and eruption.**" H. europaeum were collected
from Canakkale/Turkey, and identified by Dr. Mustafa
Eray Bozyel.

Extraction procedure

All H. europaeum samples were dried after collection
and the samples were ground by a mortar and a pestle. In
order to extract active substances, ethanol (Sigma-
Aldrich) was chosen as an extraction solvent. Ground
samples were shaken in ethanol at 140 rpm for 2 days at
room temperature.' 8 11 Al the extracts were filtered
through Whatman No. 1 filter paper into evaporation
flasks. The filtrate was evaporated by a rotary evaporator
(Heidolph Hei-Vap Value HL/HB-G1) at 45°C.1%! After
evaporation the residues were collected and used to
prepare 6, 12 and 24 mg extracts.

Microorganisms

A wide range of Gram positive and Gram negative
bacteria and yeast were selected to test the antimicrobial
effect of H. europaeum. The pathogenic microorganisms
were chosen for the analyses on the basis of their
significance because of potential for contamination of
food and human infection. Most of these strains are
standard and MDR, some of the strains are clinic isolated
and the rest are food isolated. Bacillus subtilis DSMZ
1971, Candida albicans DSMZ 1386, Enterobacter
aerogenes ATCC 13048, Enterococcus faecalis ATCC
29212, Esherichia coli ATCC 25922, Listeria
monocytogenes ATCC 7644, Pseudomonas aeruginosa
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DSM 5071, Pseudomonas fluorescens P1, Salmonella
enteritidis ATCC 13076, Salmonella typhimurium SL
1344,  Staphylococcus aureus ATCC 25923,
Staphylococcus epidermidis DSMZ, E. coli (MDR), K.
pneumonia (MDR), A.baumannii (MDR), E. aerogenes
(MDR), S. odorifera (MDR), P. vulgaris (MDR), S.
pneumonia (MDR), S. aureus MRSA, S. aureus
MRSA+MDR, P. rustigianii (MDR), A. species (MDR),
Staphylococcus hominis (Cn, Staphylococcus
haemolyticus (CI), Staphylococcus lugdunensis (ClI),
Shigella boydi (Cl), Acinetobacter boumanii (ClI),
Shigella flexneri (Cl), Staphylococcus aureus (ClI),
Enterococcus faecalis (Cl), Klebsiella pneumoniae (Cl),
Candida tropicalis (Cl), Enterococcus durans (FI),
Enterococcus faecium (FI), Klebsiella pneumoniae (FI),
Listeria innocua (FI), Salmonella infantis (FI),
Salmonella  kentucky (FI), Esherichia coli (FI),
Staphylococcus aureus (FI) were used in the study.

Preparation of inoculum

All bacterial strains were incubated at 37°C for 24 hours.
But since the requirements for C. albicans and C.
tropicalis are different, C. albicans and C. tropicalis
were inoculated at 27°C for 48 hours. Inoculum were
prepared by transferring morphologically similar
colonies of each organism into 0.9% sterile saline
solution until the visible turbidity was equal to 0.5
McFarland, thus standard inoculum is adjusted to contain
approximately 10® cfu/mL for bacteria and 10" cfu/mL
for C. albicans and C. tropicalis.*>

Disk diffusion method

Disk diffusion test was performed as described
previously by Andrews.”! The culture medium was
poured into 120 mm sterile petri dish to give a mean
depth of 4.0 mm + 0.5 mm.?2 30 pL, 60 pL and 120 pL
aliquots of each extract was applied on sterile paper disks
of 6 mm diameter end up with sample on each disk. To
get rid of any residual solvent which might interfere with
the results, disks were left to dry overnight at 30°C in
sterile conditions. The surface of the plates was
inoculated using previously prepared inoculum
containing saline suspension of microorganisms.
Inoculated plates were then left to dry for 5 min at room
temperature before applying the disks.??* Disks were
firmly applied to the surface of the plate which had an
even contact with the agar. Plates were incubated and
inhibition zone diameters were expressed in millimetres.

Controls

Empty sterile disks and extraction solvent (ethanol)
loaded on sterile disks which were dried at sterile
conditions to remove solvent as done in the study were
used as negative controls.

Statistics

The statistical analysis was executed using a non-
parametric method Kruskal-Wallis which is one-way
analysis of variance with p < 0.05.
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I1l. RESULTS AND DISCUSSION

Antimicrobial activity of H. europaeum ethanol extract
was analysed. In order to load extracts, empty sterile
disks were used. These disks were applied on a Mueller
Hinton Agar, after they were inoculated with
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microorganism. Inhibition zone was observed, when the
extracts had activity against these microorganisms. The
diameter of these zones were measured in millimetres as
Table 1.

Table 1: Disk diffusion test results for H. europaeum (Inhibition zones in mm).

30 uL 60 pL 120 pL
B. subtilis DSMZ 1971 7 7 8
C. albicans DSMZ 1386 - - -
E. aerogenes ATCC 13048 - - -
E. faecalis ATCC 29212 - - -
E. coli ATCC 25922 7 8 8
L. monocytogenes ATCC 7644 - - -
P. aeruginosa DSM 5071 7 7 8
P. fluorescens P1 - 8 8
S. enteritidis ATCC 13076 - - 7
S. typhimurium SL 1344 - - -
S. aureus ATCC 25923 7 8 9
S. epidermidis DSMZ 7 8 8
E. coli (MDR) - - -
K. pneumonia (MDR) - - -
A.baumannii (MDR) 7 7 7
E. aerogenes (MDR) 7 7 7
S. odorifera (MDR) 7 7 8
P. vulgaris (MDR) 7 7 8
S. pneumonia (MDR) 7 7 7
S. aureus MRSA 8 8 9
S. aureus MRSA+MDR 7 8 8
P. rustigianii (MDR) 7 7 7
A. species (MDR) 7 7 7
S. hominis (CI) - - 7
S. haemolyticus (CI) - - -
S. lugdunensis (CI) - - -
S. boydi (CI) - - -
A. boumanii (CI) - - -
S. flexneri (CI) - - -
S. aureus (CI) 7 7 7
E. faecalis (CI) 7 7 7
K. pneumoniae (CI) - - 8
C. tropicalis (Cl) - - -
E. durans (FI) - 7 7
E. faecium (FI) 7 8 8
K. pneumoniae (FI) 7 7 7
L. innocua (FI) - 7 7
S. infantis (FI) 7 7 7
S. kentucky (FI) 7 7 7
E. coli (FI) 7 7 7
S. aureus (FI) 7 8 8

“-”: No inhibition, MDR: Multiple drug resistant, CI: Clinic isolated, FI: Food isolated

In our study, H. europaeum ethanol extract antimicrobial
activity was determined against 41 microorganisms with
disc diffusion method at 6 mg 12 mg and 24 mg.
According to our result, H. europaeum has antimicrobial
activity against B. subtilis DSMZ 1971 (8 mm), E. coli
ATCC 25922 (8 mm), P. aeruginosa DSM 5071 (8 mm),
P. fluorescens P1 (8 mm), S. aureus ATCC 25923 (9
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mm), S. epidermidis DSMZ (8 mm), S. odorifera (MDR)
(8 mm), P. vulgaris (MDR) (8 mm), S. aureus MRSA (9
mm), S. aureus MRSA+MDR (8 mm), K. pneumoniae
(CI) (8 mm), E. faecium (FI) (8 mm) and S. aureus (FI)
(8 mm) at 24 mg. However there is no activity
determined against C. albicans DSMZ 1386, E.
aerogenes ATCC 13048, E. faecalis ATCC 29212, L.

115



Bozyel et al.

monocytogenes ATCC 7644, E. coli (MDR), K.
pneumonia (MDR), S. haemolyticus (Cl), S. lugdunensis
(CI), S. boydi (CI), A. boumanii (CI), S. flexneri (Cl) and
C. tropicalis (CI).

When compare to gram negative and gram positive
bacteria, gram negative bacteria have more resistance
than gram positive bacteria against bioactive
component.”™ Therefore, much greater activity was
obtained against gram positive bacteria in related
research. Our experiment has similar results and most of
the activity was observed against gram positive bacteria.

Saeedi and Morteza-Semnanil®! found that essential oil
of H. europaeum has antimicrobial activity against B.
subtilis by disk diffusion method. However it showed
weak activity against E. coli and no activity against S.
aureus and C. albicans. The results are in parallel with
our results except for S. aureus.

S. aureus is known one of the common nosocomial
infections in medical intensive care units.”! Several
researchers study antimicrobial activity of some plant
extracts on S. aureus strains. In our study, we observed 9
mm zone against standart and MRSA, 8 mm zone against
MRSA+MDR and food isolated, and 7 mm zone against
clinic isolated S. aureus strains. H. europaeum is active
against S. aureus when compared to some other higher
plants.®!

A. baumannii has progressively been implicated in
serious nosocomial infections, including bloodstream

infection (BSI), nosocomial and ventilator-related
pneumonia, and meningitis. These infections are
particularly common in critically ill patients, with

mortalities as high as 40-64% for pneumonia and 17-
46% for BSL.*! The extensive use of broad-spectrum
antibiotic agents within hospitals has led to the rapid
emergence of multi drug resistant (MDR) A. baumannii
strains. Only a few antimicrobial agents are active
against MDR A. baumannii infections.” In our study,
we observed 7 mm zone against A. baumannii (MDR).

E. faecium has long been thought of as a harmless
commensal of the mammalian Gl tract. However, E.
faecium has become an important cause of nosocomial
infections. These infections are often difficult to treat
owing to the resistance of E. faecium to a large number
of antibiotics.E” Mojab et al.* identified that methanol
extract of Thymus daenensis caused 8 mm of inhibition
zone against E. faecium whereas llhan et al.*? identified
that methanol extract of Palustriella commutata
observed no activity. In our study, we observed 8 mm
zone against E. faecium (FI).

IV. CONCLUSION

As a result, it can be concluded that there is clear
antimicrobial activity of H. europaeum against 28 of the
strains tested. The results of our study clearly presents
that H. europaeum could have a possible medicinal uses
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specially against E. coli, E. faecium, P. fluorescens, S.
epidermidis, and all strains of S. aureus.

But further researches are needed to be conducted in
order to analyse the active substances and their activity
mechanisms in details.

REFERENCES

1. Baser KHC. Tibbi ve aromatik bitkilerin endiistriyel
kullanimi. TAB Biilteni, 1998; 13(14): 19-43.

2. Kizilarslan C. An ethnobotanical survey in the south
part of Izmit Gulf (Doctoral dissertation, MSc
Thesis, Istanbul University, Department of
Pharmaceutical Botany), 2008.

3. Hussain S, Jamil M, Farhat U, Khan A, Farman U,
Arfan M, Ahmad S, Khatoon L. Antimicrobial and
antioxidant activities of the plant Heliotropium
strigosum. Afr J Biotechnol, 2010; 9: 7738-43.

4. Gilner A, Aslan S, Ekim T, Vural M, Baba¢ MT
(eds). Turkiye Bitkileri Listesi (Damarl Bitkiler),
Istanbul; Nezahat Gokyigit Botanik Bahgesi ve Flora
Arastirmalart Dernegi Yayini, 2012.

5. Jamison DT, Breman JG, Measham AR (eds).
Washington (DC): The International Bank for
Reconstruction and Development / The World Bank,
New York; Oxford University Press, 2006.

6. Jenssen H, Hamill P, Hancock REW. Peptide
Antimicrobial Agents. Clinical Microbiology
Reviews, 2006; 19(3): 491- 511.

7. Canli K, Yetgin A, Benek A, Bozyel ME, Altuner
EM. In vitro antimicrobial activity screening of
ethanol extract of Lavandula stoechas and
investigation of its biochemical composition.
Advances in Pharmacological Sciences, 2019;
doi.org/10.1155/2019/3201458.

8. Canli K, Bozyel ME, Altuner EM.
antimicrobial activity screening of
pomifera  fruits against wide range of
microorganisms. International Journal of
Pharmaceutical Science Invention, 2017c; 6(8):
19-22.

9. Canli K, Simsek O, Yetgin A, Altuner EM.
Determination of the chemical composition and
antimicrobial activity of Frankenia hirsuta.
Bangladesh Journal of Pharmacology, 2017d; 12(4):
463-9.

10. Canli K, Yetgin A, Akata I, Altuner EM. In vitro
antimicrobial screening of Aquilaria agallocha
roots. African Journal of  Traditional,
Complementary and Alternative Medicines, 2016;
13(5): 178-181.

11. Canli K, Yetgin A, Akata [, Altuner EM.
Antimicrobial activity and chemical composition
screening of Epilobium montanum root. Indian
Journal of Pharmaceutical Education and Research,
2017a; 51(3s): 239-243.

12. Canli K, Yetgin A, Akata I, Altuner EM.
Antimicrobial activity and chemical composition
screening of Anacyclus pyrethrum root. Indian

In vitro
Maclura

116



Bozyel et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Journal of Pharmaceutical Education and Research,
2017b; 51(3s): 244-8.

Bozyel ME, Merdamert E. Antiurolithiatic activity
of medicinal plants in Turkey. Science, Ecology and
Engineering Research in the Globalizing World,
Sofia; St. Kliment Ohridski University Press, 2008;
152-167.

Mahmood A, Qureshi RA, Mahmood A, Sangi Y,
Shaheen H, Ahmad | and Nawaz Z. Ethnobotanical
survey of common medicinal plants used by people
of district Mirpur, AJK, Pakistan. Journal of
Medicinal Plants Research, 2011; 5(18): 4493-8.
Yusufoglu H, Soliman GA, Abdel-Rahman RF, Al
Qasumi SI, Anul SA, Akaydin G and Tatli II.
Evaluating the antifertility potential of the ethanolic
extracts of Heliotropium europaeum and Taraxacum
serotinum in male rats. FABAD J Pharm Sci, 2013;
38(1): 11-23.

Bonet M, Valle’s J. Ethnobotany of montseny
biosphere reserve [Catalonia, Iberian Peninsula]:
Plants used in  veterinary  medicine. J
Ethnopharmacol, 2007; 110: 130-147.

Qureshi R, Bhatti R, Memon R. Ethnomedical uses
of herbs from northern part of Nora desert, Pakistan.
Pak J Bot, 2010; 42: 839- 851.

Altuner EM, Akata I, Canli K. In vitro antimicrobial
screening of Cerena unicolor (Bull.) Murrill
(Polyporaceae Fr. Ex Corda). Fresen Environ Bullet,
2012; 21(1B): 3704-10.

Altuner EM, Canli K, Akata I|. Antimicrobial
Screening of Calliergonella cuspidata, Dicranum
polysetum and Hypnum cupressiforme. Journal of
Pure and Applied Microbiology, 2014; 8(1): 539-45.

Canli K, Akata |1, Altuner EM. In vitro
Antimicrobial  Activity Screening of Xylaria
hypoxylon.  African Journal of Traditional,

Complementary and Alternative medicines, 2016;
13(4): 42-6.

Andrews JM. BSAC standardized disk susceptibility
testing method (version 6). Journal of Antimicrobial
Chemotherapy, 2003; 60: 20-41.

Canli K, Altuner EM, Akata I, Turkmen Y, Uzek U.
In vitro antimicrobial screening of Lycoperdon
lividum and determination of the ethanol extract
composition by gas  chromatography/mass
spectrometry. Bangladesh Journal of Pharmacology,
2016; 11(2): 389-394.

Canli K, Altuner EM, Akata I.
screening of Mnium stellare.
Pharmacol, 2015; 10: 321-5.

Canli K, Cetin B, Altuner EM, Tiirkmen Y, Uzek U,
Dursun H. In vitro antimicrobial screening of
Hedwigia ciliate var. leucophaea and determination
of the ethanol extract composition by Gas
Chromatography/Mass  Spectrometry  (GC/MS).
Journal of Pure and Applied Microbiology, 2014;
8(4): 2987-98.

Mc Cutcheon AR, Ellis SM, Hancock REW, Towers
GHN. Antibiotic screening of medicinal plants of

Antimicrobial
Bangladesh J

www.ejbps.com

26.

27.

28.

29.

30.

31.

32.

European Journal of Biomedical and Pharmaceutical Sciences

the British Columbian native peoples. Journal of
Ethnopharmacology, 1992; 37: 213-23.

Saeedi M, Morteza-Semnani K.  Chemical
composition and antimicrobial activity of essential
oil of Heliotropium europaeum. Chemistry of
Natural Compounds, 2009; 45(1): 98-9.

Richards MJ, Edwards JR, Culver DH Gaynes RP.
Nosocomial infections in medical intensive care
units in the United States: National Nosocomial
Infections Surveillance System. Crit Care Med,
1999; 27: 887-92.

Nair R, Chanda SV. Antibacterial activities of some
medicinal plants of the Western Region of India.
Turkish Journal of Biology, 2007; 31: 231-6.

Peleg AY, Seifert H, Paterson DL. Acinetobacter
baumannii: emergence of a successful pathoge.
Clinical Microbiology Reviews, 2008; 21(3):
538-582.

Willems Rob JL, Willem VS. Transition of
Enterococcus faecium from commensal organism to
nosocomial pathogen. Future microbiology, 2009;
4(9): 1125-35.

Mojab F, Poursaeed M, Mehrgan H, Pakdaman S.
Antibacterial activity of Thymus daenensis
methanolic extract. Pak. J. Pharm. Sci, 2008; 21(3):
210-3.

Ilhan S, Savaroglu F, Colak F, Iscen CF, Erdemgil
FZ. Antimicrobial activity of Palustriella
commutata (Hedw.) ochyra extracts (Bryophyta).
Turkish Journal of Biology, 2006; 30(3): 149-52.

117



