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In this study, we evaluated antibacterial and antifungal
analysis of different extract and fractions of Heliotropium europeaum
such as methanolic extract, n-hexane fraction, aqueous fraction and
butanol fractions. For extraction and fractionation, different solvents
were used such as methanol, n-hexane, aqueous and butanol. Agar
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well diffusion method was used for antibacterial and antifungal
bioassay. The different strains which were used for analysis are gram
negative bacteria E. coli, Salmonella typhi and gram positive bacteria
Staphylococcus aureus while the fungi which were used for antifungal
activity, are Aspergillus flavus, Aspergillus parasiticus, and
Aspergillus ochraceus. Antibacterial activity of methanolic extract of
Heliotropium europeam revealed substantial activity in which zone of
inhibition ranged from 8mm to 12mm while other fractions also
revealed antibacterial activity for instance n-hexane fraction, zone of
inhibition from 8mm to 14dmm, aqueous fraction, from 9mm to 11mm
and the zone of inhibition for butanol is from 8mm to Ilmm.
Substantial antifungal activity shown by methanolic extract in which
zone of inhibition ranged from 22mm to 32mm while other fractions
also shown antifungal activity such as n-hexane fraction in which zone
of inhibition ranged from 2Imm and 31mm, aqueous fraction from
18mm to 22mm and butanol fraction exhibited activity in which zone
of inhibition ranged from 21mm to 23mm.

Key words: Heliotropium europeaum; Extraction; Fractionation;
Antibacterial; Antifungal activity; Agar well diffusion method

INTRODUCTION

From the traditional time, plants are the most supply of
treatment and today they are hub of healthful supply not solely
in developing countries, however conjointly in developed
Countries wherever fashionable medicines are preponderantly
used [1]. Medicinal plants are rich wellsprings of safe and
powerful medications [2] and are used all through the history of
humans either within the form of plant extracts or natural
compounds towards numerous infectious diseases [3]. Medicinal
plants are regularly used for treating diseases of the
gastrointestinal tract and skin in countries having poor socio-
economic [4]. Pakistan has different climate and is rather
wealthy in medicinal herbs, although scattered over a
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significant discipline [5]. Boraginaceae, family contains 100
genera and 1800 species and they are distributed by way of
temperate regions however disbursed extra sufficiently in the
Middle East. [6].

Heliotropium is a genus of flowering plants within the
borage family, Boraginaceous. Heliotropium europaeum
(Borginaceac), basic heliotrope, is a late spring developing
yearly plant. The plant Heliotropium europaeum is a major
plant from the medicinal point of view. This ethno medicinal
plant is an erect or semi-prostrate expanded yearly growing 10
to 50 cm tall and produces an all-around created taproot [8, 9].
It is local to the Mediterranean and in Middle Eastern regions.
Numerous types of Heliotropium other than H.europaeum are
found in Iran and Iraq [10]. The Heliotropium is famous for its
toxicity [11]. Seeds are scattered by water and creatures [12]
and by individuals in trade as both a contaminant and
wanderer [13, 14]. Boraginacea family plants are well known
for the production of Pyrrolizidine Alkaloids and these pure PAs
and PAs extracts inhibit the growth of many bacterial species
such as Bacillus Subtilis, E.coli, Staphylococcus and Bacillus
etc. and some Fungal species [15, 16]. Phytochemicals
investigation of unrefined and parts of the plants uncovered the
nearness of alkaloids, saponin, tannins, steroids, terpenoids,
flavonoids, glycosides and phenols [17].

This medicinal and toxic plant is innately present in
Mediterranean region countries such as Spain, France, Turkey,
Italy, Greece, Monaco, Bosnia, Croatia, Albania and Middle
Eastern region countries such as Syria, Saudia Arabia, Iran,
Iraq, Egypt and accidently introduced in the region of Australia
where this therapeutic plant is a significant weed [18, 19]. This
plant H.Europaeum is weed economically because it contains
toxic element to sheep, horses, poultry and pigs [20]. Many
chemical components were separated from restorative plants of
the Boraginaceae groups and family plants. These incorporate
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Pyrrolizidine alkaloids, naphthoquinone, flavonoids, trepenoids,
triterpenoids and phenols. These parts display antiviral,
antitumor, antimicrobial, injury mending, prophylactic and
calming [21]. In this study, we, the researchers in the Institute
of Biochemistry, University of Balochistan, Quettan, Pakistan,
extracted and fractionated Heliotropium europaeum and
evaluated antibacterial and antifungal activities.

MATERIAL AND METHODS

Plant Material

Heliotropium europeam were collected from Dera Bhugti,
Balochistan, Pakistan and was identified by Prof. Dr. Rasool
Bakhsh Tareen, Taxonomist, Department of Botany, University
of Balochistan, Quetta, Pakistan.

L
Fig. Dera Bhugti, Balochistan, Pakistan

Extraction and fractionation of Heliotropium europeam

This research of extraction and fractionation was completed in
the Institute of Biochemistry, University of Balochistan,
Quetta, Pakistan. 12.169 kg plant was soaked into extraction
containers having methanol [22]. These containers containing
soaked plant set aside for the duration of six days. Throughout
six days container was shaken two times in 24 hours. After six
days, the solvent such as methanol containing compounds
extracted from the plant was filtered with the help of suction
filtration. The filtered methanol containing plant extract was
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with the help of rotary evaporator vaporized. Semisolid crude
methanolic extract was removed and was 287.4gm [23, 24].

Formation of Fractions

The main extract due to methanol was separated for into 2
portions. 1 portion (3gm) has been screened for antibacterial
and antifungal activities whereas 2 portions (284.4 gm)
relocated in the separatory funnel for the formation of different
fractions with the help of solvents such as water, n-hexane, and
butanol. In a separatory funnel with 284.4gm extract two
solvents such as water and n-hexane have been added. With
thorough shaking two layers have been created n-hexane layer
and water layer. Both layers have been alienated, though;
water layer has been three times extracted with n-hexane. n-
hexane was with the help of rotary evaporator vaporized.
Semisolid n-hexane fraction was removed and was 20gm while
water layer was with the help of rotary evaporator vaporized.
Semisolid water fraction was removed and was 121gm and
further fractionated with butanol solvent.

Formation of Butanol Fraction

In a separatory funnel with water extract two solvents such as
water and butanol have been added. With thorough shaking
two layers have been created water layer and butanol layer.
Both layers have been alienated, though; water layer has been
three times extracted with butanol. Butanol was with the help
of rotary evaporator vaporized. Semisolid butanol fraction was
removed and was 26gm and screened for antibacterial and
antifungal activities.

Test microorganisms used

The microorganisms consist of gram negative bacteria E. coli,
Salmonella typhi and gram positive bacteria Staphylococcus
aureus while the fungi which were used for antifungal activity,
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are Aspergillus flavus, Aspergillus parasiticus, and Aspergillus
ochraceus. The strains were in the labs at CASVAB, University
of Balochistan, Quetta, Pakistan.

Preparation of extracts

The crude extracts were dissolved in 30% dimethyl sulphoxide
(DMSO) and further diluted to obtain of each extracted sample
of 100mg/L concentration was used for the determination of
antibacterial and antifungal activity.

Preparation of media and inoculum

Nutrient Agar/broth was used as the media for culturing of
strains. A loopful of pure culture was inoculated in 20ml sterile
nutrient broth medium in the test tubes aseptically and this
process was repeated for all the strains. The tubes were
incubated at 37 C° for 24 hrs. Growth was observed in all the
test tubes and this was further used in the experiment.

Standard antibiotics: Ciprofloxacin 0.3% w/v

Antibacterial and antifungal activity Agar well diffusion
method

About 1ml of the inoculum was poured in the sterilized nutrient
agar media. When media attains a temperature of 30-40 C°,
mixed well, and 20ml of this media was poured in all the
petriplates and allowed to solidify. Then four wells of 6mm were
made in each petriplate with the help of a sterile cork borer,
50ul of the plant extract was poured in each well using
sterilized micropipettes. For each bacterial and fungal strain,
negative controls were maintained where pure solvents were
used instead of the extract. The control zones were subtracted
from the test zones, for positive control, standard antibiotic
ciprofloxacin (30mcg) was used. The plates were incubated
overnight at 37 C° Microbial growth was determined by
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measuring the diameter of zone of inhibition. The entire process
was carried out aseptically in the laminar airflow [25, 26].

RESULTS

Antibacterial Activity of Heliotropium europeam
Fractions

Antibacterial activity of Heliotropium europeam extract and
fractions was performed against gram negative bacteria E. coli,
Salmonella typhi and gram positive bacteria Staphylococcus
aureus, the results are listed in table 1. Methanolic extract of
Heliotropium europeam revealed substantial activity in which
zone of inhibition ranged from 8mm to 12mm while other
fractions also revealed activity for instance n-hexane fraction,
zone of inhibition from 8mm to 14mm, aqueous fraction, from
9mm to 11lmm and the zone of inhibition for butanol is from
8mm to 11mm. This result shows that methanolic extract and
n-hexane fraction give significant activity against
Staphylococcus aureus in which zone of inhibition is 12mm and
14mm. Methanolic extract also shown activity against E.coli
and in which zone of inhibition is 12mm.

Antifungal Activity of Heliotropium europeam Fractions
Antifungal activity of Heliotropium europeaum extract and
fractions was performed against Aspergillus flavus, Aspergillus
parasiticus, and Aspergillus ochraceus. Substantial antifungal
activity shown by methanolic extract in which zone of inhibition
ranged from 22mm to 32mm while other fractions also shown
activity such as n-hexane fraction in which zone of inhibition
ranged from 21mm and 31mm, aqueous fraction from 18mm to
22mm and butanol fraction exhibited activity in which zone of
inhibition ranged from 21mm to 23mm. this is tabulated in
table 1.
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Table 1: Antibacterial and antifungal activities of extracts and
fractions of Heliotropium europeaum

S.NO | Bacterial and Fungal Strains Zone of inhibition (mm)
Methanol | n- Aqueous | Butanol
hexane
1 E. Coli 12mm 8Smm 9mm 8Smm
2 Salmonella typhi 8mm 9mm 10mm 8mm
3 Staphylococcus aureus. 12mm 14mm 11mm 11lmm
4 Aspergillus flavus 25mm 31lmm 22mm 23mm
5 Aspergillus parasiticus 32mm 28mm 17mm 23mm
6 , Aspergillus ochraceus 22mm 21mm 18mm 21mm
ACKNOWLEDGEMENT

The authors are thankful to Institute of Biochemistry,

University of Balochistan, Quetta, Pakistan for providing lab
facilities for extraction and fractionation and CASVAB,

University of Balochistan, Quetta, Pakistan for antibacterial
and antifungal activities.

REFERENCES

Dwivedi, A and Sharma, G.N. A review on Heliotropism
plant: Helianthus annuus L. The journal of
phytopharmacology. 2014; 3: 149-155

Tiwari, S. Plants a rich source of herbal medicine.
Journal of natural products. 2008; 1:27-35.

Parekh, J and Chanda, S. V. In Vitro antimicrobial
activity and phytochemical analysis of some Indian
medical plants. Turkish journal of biology. 2007; 31:1:
53-58.

Teklehaymanot, T and Giday, M. Ethnobotanical study
of medicinal plants used by people in Zegie Peninsula,
Northwestern Ethiopia. Journal of .Ethno biology and
Ethno medicine. 2007; Doi: 10.1186/1746-4269-3-12.
Qureshi, A. Z and Ghufran, M. A. Indigenous knowledge
of selected medicinal wild plants of district attack,

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 5/ August 2017

2420




Rehana Yousaf, Mehnaz Mengal, Muhammad Anwar Panezai, Nelofer Jamil, Abdul
Manan Kakar, Javed Khan, Zahoor Agha, Jahangir Khan Achakzai- In vitro
Antibacterial and Antifungal Activity of Heliotropium europeaum

10.

11.

12.

13.

14.

15.

Punjab, Pakistan. Pakistan journal botany. 2007; Vol,
39:7: 2291-2299.

Gilani, S. A., Shinwari, Z. K., and Watanabe, K. N.
Monograph on Rhazya stricta. Plant Genetic Resources
Monograph Series 1. Mimatsu Corp., Tokyo, Japan.
2007; 81. ISBN 978-4-903242-21-7.

Weed Risk Assessment for Heliotropium europaeum L.
(Boraginaceae) — European heliotrope. (2014) United
States Department of Agriculture. Plant Protection and
Quarantine Animal and Plant Health Inspection Service
Holm, L., Pancho, J., Herberger, J & Plucknett, D. A
Geographical Atlas of World Weeds. New York, USA:
John Wiley & Sons. 1979

Parson, J.E., Payne, A., Culeno, C.C. Noxious weeds of
Australia (2rd Ed). CSIRO Publishing, Collingwood,
Victoria, Australia. 2001; 698

Riedl, H. Isotope of Myosotis albicans. United States
National Herberium. Smithsonian Institution (US). 1967
Burrows, G. E and R. J. Tyrl. Toxic Plants of North
America. Iowa State University Press, Ames. 2001; IA:
1342.

Clement, E. J., and M. C. Foster (eds.), Alien Plants of
the British Isles: A Provisional Catalogue of Vascular
Plants (excluding grasses). Botanical Society of the
British Isles, London, U.K. 1994; 590.

Buchwal, W. Pyrrolizidine alkolids-chemistry,
biosynthesis, pathway, toxicity, safety & perspective
usauage. Herba Polanica Journal. 2009; 55(4):127-147.
Ghorbel.S & Nabli M. A. Pollen, pistil and their
interrelations in Borago Officinalis and Heliotropium
europaeum (Boraginaceae). 1998; 37: 203-214.
Hamayun, M., Khan, S. A., Kim, H. Y., Leechae, I. J.
Traditional knowledge and ex-situ conservation of some

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 5/ August 2017

2421



Rehana Yousaf, Mehnaz Mengal, Muhammad Anwar Panezai, Nelofer Jamil, Abdul
Manan Kakar, Javed Khan, Zahoor Agha, Jahangir Khan Achakzai- In vitro
Antibacterial and Antifungal Activity of Heliotropium europeaum

16.

17.

18.

19.

20.

21.

22.

23.

24.

threatened medicinal Plants of Swat Kohistan. Pakistan
journal of Botany. 2006; 2(2): 205-209.

Haq I., Hussein, Z. Medicinal Plants of Manshera Dist.,
NWFP Pakistan. Hamd. Med.1993; 34(3):63-69.

Ahmad, S., Bibi. A, Ishaq, M.S. Phytochemical analysis,
antioxidants activity, fatty acids composition and
functional group analysis of Heliotropium Bacciferum.
The Scientific Journal. 2014

Riedl, H. Boraginaceae. In: Flora des Iranischen
Hochlandes und der unrahmenden Gebirge. Rechinger,
R. H. (Ed). Akad. Druk. Verlag. Graz 1967; 281

Everist, S. L. Poisonous Plants of Australia. Angus &
Robertson Publ., Sydney, Australia .1974; 684

Burrows, G. E., and R. J. Tyrl. Toxic Plants of North
America. Iowa State University Press, Ames. 2001; IA:
1342.

Sharma, A.A., Singh, B., Singh, D., and P. Chandrawat.
Ethno medicinal, pharmacological properties and
chemistry of some medicinal plants of Boraginaceae in
India,” Journal of Medicinal Plants Research. 2009; 3:13:
1153-1175.

Jehan Bakht, Shehla khan and Mohammad Shafi.
Antimicrobial potentials of fresh Allium cepa against
gram positive and gram negative bacteria and fungi.
Pak. J. Bot 2013; 45(51): 1-6.

Jahangir khan Achakzai and Muhammad Anwar. GC-
MS Analysis and Antileishmanial Activity of
dichloromethane fraction of Allium cepa (DFAC) in
Vitro. International Journal of Pharma and Bio
Sciences.2016; 7 (2):40-51.

Jahangir Khan Achakzai, Muhammad Anwar Panezai,
Abdul Manan Kakar, and dJaved Khan. In Vitro
Leishmanicidal Effect and Gas Chromatography Mass
Spectrometry analysis of Chloroform fraction of Allium

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 5/ August 2017

2422



Rehana Yousaf, Mehnaz Mengal, Muhammad Anwar Panezai, Nelofer Jamil, Abdul
Manan Kakar, Javed Khan, Zahoor Agha, Jahangir Khan Achakzai- In vitro
Antibacterial and Antifungal Activity of Heliotropium europeaum

25.

26.

cepa. European Academic Research. 2016:4(3): 2678-
2691.

Subban Murugesan, Annamalai Pannerselvam and
Arumugame Chanemougame Tangavelov.
Phytochemical screening and antimicrobial activity of
the leaves of Memecylonum bellatum burm. F. Journal
of Applied pharmaceutical science. 2011; 01(01):42-45.
Bibi S. F. B, Mehrangizk and Hamid R. S. In vitro
antibacterial activity of Rheum ribes extract obtained
from various plant parts against clinical isolates of gram
negative pathogens. Iranian J of pharmaceutical
research. 2005;2:87-91

EUROPEAN ACADEMIC RESEARCH - Vol. V, Issue 5/ August 2017

2423



