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Abstract: The main purpose of this research was conducted to investigate the chemical constituents of
Heliotropium bacciferum forssk leaves and stem to evaluate its potential antimicrobial and antifungal activities.
Results showed that different plant extracts contains high amount of flavonoid, tannin, carbohydrate, amino
acid polyphenol and moderate amount of alkaloid, sterol, triterpens and saponins. The extraction diethyl ether,
ethyl acetate and methanol solvents evaluated against four bacterial strains and one fungal, two gram positive
bacteria and two gram negative bacterial using minimum inhibitory concentration by disc  diffusion  method.
The H. bacciferum extracts exhibited a strong activity antibacterial action for diethyl ether leaf extract against
Bacillus subtilis (19mm) and methanol leaf extract against Escherichia coli (19mm). Moderate antifungal
activity was obtained from Ethyl acetate leaf extract against Candida albicans (14mm) followed by methanol
leaf extract (13mm). The MIC of the H. bacciferum leaves and stem extracts was showed all extracts have 12.5
mg/ml against four bacterial and fungal except methanol stem extracts have 25 mg/ml against Staphylococcus
aureus.
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INTRODUCTION Boraginaceae, with distribution in the Sudan found

Medicinal plants are an important part of our natural Sudan (Gezeira) is Heliotropium bacciferum [11], it
Health. They serve as important therapeutic agents as contains pyrrolizidine alkaloids [12] has antioxidants
well as valuable raw material for manufacturing numerous properties [13].
traditional and modern medicines [1, 2]. The beginning of The present study concerned with determination of
human civilization considered as historical start point of the chemical components and phytochemical screening of
utilization of medicinal plant [3-5]. Boraginaceae is a Heliotropium bacciferum forssk leaves and stem with
family of flowering plants consisting of about 156 genera
and 2500 species [6-7]. The general characteristics of this
family, the color of corolla change dairy aging develop
actinomorphic corollas, with zygomorphic corolla [8], a
characteristic brought about pH change in the cell sap.
Some of these family members are used as garden flowers
(e.g. Heliotrpium,  myosotis  and   Lithospermum)  and
the majority of this group is poisonous [9]. Pyrrolizidine
alkaloids are common in Boraginaceae and these
alkaloids exhibit pronounced toxic effect on the liver and
lungs, whereas cytotoxic mutagenic and carcinogenetic
activities [10]. One of the plants belonging to the family

across the Nile  River  and  especially  in  the  central

reference to its antimicrobial and antifungal activities.

MATERIALS AND METHODS

Collection and Identification of Plant: The leaves and
stem of the Heliotropium bacciferum forssk were
collected from soba  region,  southwest  Khartoum
(Sudan).  The  plant  samples  were  identified in
Medicinal and Aromatics Plants Research institute
(National Centre for Research) Figure 1. The plant
materials were dry under shade and after optimum drying,
coarsely powdered.
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Fig. 1: General morphology of Heliotropium bacciferum forssk.

Table 1: Quality of Yield extracts from Heliotropium bacciferum forssk leaf and stem

Solvent used Part of plant Characteristics Color Yield Yield %

Diethyl ether Leaf Greasy gummy-semi solid Green 0.34 34%
Diethyl ether Stem Oil-semi-solid Green 0.511 51.1%
Ethyl acetate Leaf Oil-solid Green 0.599 59.9%
Ethyl acetate Stem Solid-Honey smell Brown 0.590 59%
Methanol Leaf Semi solid Green 0.619 61.96%
Methanol Stem Semi solid Pink-Green 0.661 66.1%

Preparation of the Extracts: One hundred grams of Mayer’s Test (Potassium Mercuric  Iodine  Solution):
Heliotropium bacciferum forssk were dried ground The acid layer was treated with few drops of Mayer’s
powdered leaves and stem defatted with Diethyl ether for reagent. Formation of creamy white precipitate indicates
4 hours and extracted successively by cold method using the presence of alkaloids [14-18].
magnetic stirring apparatus, at room temperature, the
residual of the powdered plants materials were extracted Hager’s Test: The acid layer was treated with few drops
again with ethyl acetate for 18 hours and finally extracted of Hager’s reagent. Formation of yellow precipitate
with methanol. The leaves and stem were air dried indicates the presence of alkaloids [14, 15].
between each extraction that has involved different
solvents. Each extracts were filter and concentrated under Flavonoids: Two ml of the extract was added few drops of
reduced pressure using the rotary evaporator. The yields 10% lead acetate solution. Appearance of yellow
of extracts were tabulated in Table 1 [13-14]. precipitate indicated presence of flavonoids.

Preliminary Phytochemical Screening: General aluminum chloride solutions in ethanol was added.
phytochemical screening for the active constituents was Formation of a yellow color indicated the presence of
carrying out for all extracts [14-18]. flavonoids [15].

Akaloids, Dragendroff's Test: Various extracts of the ml  of  1% potassium   hydroxide   solution  was  added.
herbal drug were dissolved in chloroform. Chloroform was A dark  yellow  color  indicated  the   presence
evaporated and the residue was acidified by adding few flavonoids.
drops of Dragendroff's reagent (Potassium bismuth Two ml  of  the  extract  0.5  ml  of magnesium
iodide). Appearance of orange red precipitate indicated turnings  were  added.  Producing  of  defiant  color to
presence of alkaloids by Evans and Sofowora [14, 15]. pink or red is taken as presumptive evidence that

Wagner’s Test (Iodine in Potassium Iodide): The acid
layer was treated with few drops of Wagner’s reagent. Tannins: About 2ml of the extract was added ferric
Formation of reddish brown precipitate indicates the chloride solution drop by drop, Appearance of bluish
presence of alkaloids [17]. black precipitate indicated presence tannins [19].

Two ml of the extract in test tubes 1ml of 1%

Two ml of the  extract  in  a  test  tube  1  was added

flavanones [15].
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Sterols, Salkowski Reaction Test: About 0.5 mL of plant min at 121°C with 15 psi pressure. The media was poured
extract in the chloroform was added 1 mL of concentrated into petri dishes under aseptic conditions and allowed to
(conc.) H SO  in the test tube. Appearance of reddish solidify [23-25].2 4

brown colour in chloroform layer indicates presence of
phytosterols [20]. Minimum Inhibitory Concentration (MIC): For this

Triterpenoids, Liebermann-burchard's Test: Extract was in DMSO. The upper limit was 100 mg/ml and subsequent
treated with few drops of acetic anhydride, boiled in water ones were as 50, 25mg/ml with the lower being 12.5 mg/ml.
bath and then cooled. Conc. sulfuric acid was added from Firstly, Muller Hinton agar media was prepared and
the sides of the test tube which showed a brown ring at cooled to 45°C. After complete solidification of the media,
the junction of two layers and formation of deep red color the four bacteria and one fungal were inoculated as points
indicated the presence of triterpenoids [21]. on the media containing the sample at different

Saponins, Foam Test: Small amount of extract was taken recorded [26, 27].
in a test tube with little quantity of water and shake
vigorously. Appearance of foam persisting for 10 min RESULTS
indicated presence of saponins [22].

Carbohydrates, Molisch's Test: The extract was mixed Heliotropium bacciferum forssk leaf and stem was gave
with Molisch reagent and then added conc. H SO  along highest yield with methanol, ethyl acetate and diethyl2 4

the sides of the test tube to form layers. Appearance of ether extracts (66.1%, 61.96%, 59%, 59.9%, 51.1% and
reddish violet ring the interference indicated the presence 34%) respectively. Variation was observed in colors of
of carbohydrates [23]. extracts to the different parts of plant, the colors variation

Phenolic Test: Two ml of extract in a test tube was added of plant used. The results of the extraction and
ferric chloride solution (10%) drop by drop. Appearance fractionation yields are shown in Table 1.
of bluish black precipitate indicated presence of phenolic Results obtained for qualitative screening of
compounds [19]. phytochemicals carried out on the Heliotropium

Amino Acid: Few drops of ninhydrin added to the 1 ml of presence of medicinal active constituents. The
the extracts. Appearance of blue color indicated presence phytochemical active compounds of Heliotropium
of amino acids [19]. bacciferum forssk were  qualitatively  analyzed  for leaf

Proteins, Biuret Test: Small quantity of plant extract was Table 2. The Diethyl ether extracts of leaf, showed
treated with 2 ml of Biuret reagent and observed for the moderate amount of alkaloids, flavonoids and sterols and
formation of violet color which indicates presence of absence of triterpens, tannins, saponins, phenol,
protein [19]. carbohydrates, proteins and amino acids. Whereas the

Antibacterial and Antifungal Assay: Antibacterial and of alkaloids, flavonoids, triterpenes, sterols and absence
Antifungal activity of crude extract was determined by of saponins, tannins, phenols, carbohydrates, proteins
using Disc diffusion assay and minimum inhibitory and amino acids. However, Ethyl acetate leaf and stem
concentration   (MIC)   methods.   Four   bacterial   and extracts showed moderate amount of alkaloids,
one fungal, Staphylococcus aureus (ATCC 25923), flavonoids, steroids, saponins, phenols and tannins and
Bacillus sublitles  (NCTC  8236),  Escherichia  coli absence of carbohydrates, triterpenes, proteins and amino
(ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) acids. The Methanol extracts of leaf and stem were
and (Candida albicans ATCC 7596) were used. Media showed high amount of flavonoids, tannins,
was prepared in conical flask according to directions of carbohydrates and moderate amount of saponins,
manufacturer. The media along with petri dishes, pipette steroids, triterpenes, alkaloids, phenols, proteins and
and metallic borer were sterilized in an autoclave for 15 amino acids.

method, different dilutions of the extracts were prepared

concentrations. After 24 h incubation at 37°C, results were

Quality of Yield Extracts: Successive extraction of

were reflection to types of solvent, plant species and part

bacciferum forssk leaf and stem extracts revealed the

and  stem separately and the results are presented in

Diethyl ether extracts of stem, showed moderate amounts
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Table 2: Phytochemical Screening of Leaf and Stem of Heliotropium bacciferum forssk
Leaf Stem
------------------------------------------------------------------- ----------------------------------------------------------------------------

Test names Diethyl ether Ethyl acetate Methanol Diethyl ether Ethyl acetate Methanol
Flavonoids
1- lead acetate - + ++ - + ++
2- NaOH + + + + + +
3- FeCl + + ++ + + +++3

4-magnesium turnings + + - + + +
Alkaloids
 1- Wagnor + + + + + +
2- Dragendroff - + + - + +
 3- Hager + + + + + +
 4- Mayer - + + - + +
Steroids
 1- Sakowski + + + + + +
2- Liebraman + + + + + +
Triterpens
 1- Salkowski - - + + - +
2- Libermman + + - + - -
Saponins
 Foam test - + + - + +
Tannins
 Ferric chloride - + ++ - + ++
Phenols
 Ferric chloride 5% - + + - + +
Carbohydrates
 Molish’s test - - ++ - - ++
Amino Acids
 Ninhydrin test - - + - - +
Protein
 Biuret test - - + - - +
+ = present; - = absent
Evaluation of antibacterial effect by the Agar Disc Diffusion Method
Antimicrobial activity of the Diethyl ether extract

The Diethyl ether extract of Heliotropium bacciferum while ethyl acetate extract of Heliotropium bacciferum
leaves at 100 mg/ml gave a high antibacterial activity stem at 100 mg/ml gave inactivity against, Bacillus
against B.S with inhibition zone (19mm) and in activity sublitles with inhibition zone (12mm) and inactivity
against Staphylococcus aureus, Escherichia coli and against  Pseudomonas  aeruginosa,  Escherichia  coli
Pseudomonas aeruginosa with inhibition zones, 12, 11,
11mm respectively. The diethyl ether extract of
Heliotropium bacciferum stem at 100 mg/ml gave no
activity against Pseudomonas aeruginosa, Escherichia
coli and Bacillus sublitles with inhibition zones: 11, 10, 10
mm respectively (Figure 2)

Antimicrobial Activity of  the  Ethyl  Acetate  Extract:
The ethyl acetate extract of Heliotropium bacciferum
leaves at 100 mg/ml gave a moderate antibacterial activity
against Escherichia coli, Bacillus sublitles, with
inhibition zone (14, 13 mm) respectively and inactivity
against Staphylococcus aureus and Pseudomonas
aeruginosa with inhibition zone (11, 12 mm) respectively.

with inhibition zone (9, 8 mm) respectively (Figure 2) and
Table 3.

Antimicrobial  Activity   of   the     Methanol   Extract:
The methanolic extract of Heliotropium bacciferum leaf at
100 mg/ml gave a high antibacterial activity against E. coli
with inhibition zone (19mm) and inactivity aganist
Bacillus sublitles, Staphylococcus aureus with inhibition
zone (11, 11 mm) respectively and inactivity with
Pseudomonas aeruginosa with inhibition zone (9 mm).
While the methanol stem extract inactivity against
Escherichia coli, Pseudomonas aeruginosa and Bacillus
sublitles with inhibition zone (12, 12,11mm) respectively
(Figure 1).
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Fig. 2: Antibacterial and Antifungal Activity of Extracts
Red color = Escherichia coli
Green color = Pseudomonas aeruginosa
Violet color = Bacillus subtilis
Yellow color = Staphylococcus aureus
Brown color = Candida albicans
Antifungal activity of the Diethyl ether, Acetyl acetate and Methanol Extracts

Table 3: Antibacterial activity of Different Plant leaf Extracts

Mean diameter of growth inhibition zone (mm) Microorganisms
------------------------------------------------------------------------------------------------------------

Parts used Extracts % con. E. coli P.s S. a B. s C. a

Leaves
Di.ether 100% 11 11 12 19 10

50% 10 10 11 15 8
25% 8 9 10 13 8
12.5% 7 8 9 12 7

E.A 100% 14 12 11 13 9
50% 13 11 10 12 8
25% 12 10 8 11 7
12.5% 11 9 7 10 7

MeOH 100% 19 9 11 11 13
50% 8 8 10 10 12
25% 7 8 8 8 10
12.5% 7 7 7 7 8

Stems Di.ether 100% 10 11 - 10 -
50% 8 10 - 8 -
25% 8 9 - - -
12.5% 7 8 - - -

E.A 100% 8 9 - 12 14
50% 8 8 - 11 13
25% 7 7 - 10 12
12.5% 7 7 - 8 10

MeOH 100% 12 12 11 11 8
50% 10 11 8 10 7
25% 9 10 7 9 7
12.5% 7 8 - 8 7

M.D.I.Z = Mean diameter of growth inhibition zones in mm. Conce= Concentrations, Average of 2 replicates; 0 = No inhibition zone. Standard
microorganisms (E. c.= Escherichia coli, Ps.a.= Pseudomonas aeruginosa, B. s. = Bacillus subltilis, S. a.= Staphylococcus aureus and C. a.= Candida
albicans).
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The leaf methanol extract showed varying degrees of ACKNOWLEDGEMENTS
activity against Candida albicans with inhibition zone
13mm, diethyl ether with inhibition zone 10mm followed by
ethyl acetate with inhibition zone 9 mm. whereas the stem
extract of ethyl acetate with inhibition zone 14mm followed
by methanol extract with inhibition zone 8 mm. Figure 2.

Minimum Inhibitory Concentrations (MIC): The result of
the minimum inhibitory concentrations (MICs) of most
active extracts methanol, ethyl acetate and diethyl Ether
of Heliotropium bacciferum leaves [28-32]. MIC of the
different extracts was tested at different concentration by
serial dilution to give concentration (100, 50, 25 and 12.5).
The minimum inhibitory concentrations of the leaf extracts
are 12.5 mg/ml against Bacillus sublitles, Escherichia
coli, Pseudomonas aeruginosa and Staphylococcus
aureus and against Candida albicans. The minimum
inhibitory concentrations MIC of the stem extracts is 12.5
mg/ml against Bacillus sublitles, Escherichia coli and
Pseudomonas aeruginosa while minimum inhibitory
concentration of methanol extracts is 25 mg/ml against
Staphylococcus aureus as shown in Figure 2.

CONCLUSION

The current study showed that Heliotropium
bacciferum forssk leaves and stem extracts contain
polyphenols, carbohydrates, proteins, amino acids,
terponoids and alkaloids. The total phenols represent the
highest amount of all phytochemicals followed by sterols
and alkaloids. The polyphenols that were detected are
flavonoids, phenolic acids and tannins. The methanol
extract was the richest with polyphenols in contrast to the
ethyl acetate and diethyl ether. All the plant extracts have
broad spectrum activity on gram positive, gram negative
bacteria and fungi, except the diethyl ether stem extract
and ethyl acetate stem extract have no inhibition against
gram positive bacteria Staphylococcus aureus.

List of Abbreviations
MIC: Minimum inhibitory concentration 
ATCC: American Type Culture Collection
E. coli: Escherichia coli
P. aeruginosa: Pseudomonas aeruginosa 
B. subtilis: Bacillus subtilis
S. aureus: Staphylococcus aureus
C. albicans: Candida albicans
MDIZ: Mean diameters of inhibition zone
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