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Abstract
Background: Since early times, plants as a source of medicinal compounds, has been
playing a prominent role in the human health maintenance. They have been utilized in
traditional medicine containing a vast number of substances that can be considered in the
treatment of chronic diseases and a variety of infections.
Objective: To Antioxidant activity estimation of plant extraction, effect of the
antimicrobial activity and estimation of total tannin.
Patients and Methods: The leaves of Eucalyptus and the seeds of Quercus were collected
in Erbil and Shaglawa during September 2014. The leaf water extracted from Eucalyptus
globulus and Quercus persica plants were studied its antibacterial activity against two
types of bacteria Staphylococcus aureus and E. coli each plant was used in three different
concentrations (25%, 50% and 100%).
Results: It was recognized that both plant extracts have inhibitory effects against two tested
bacteria with the observations that the Eucalyptus has more anti-bacterial activity than Oak.
Conclusion: A significant effect on the growth inhibition of gram positive and gram negative
bacteria occur during use water extract of Eucalyptus globulus and Quercus persica Plants
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Introduction Plants that have been utilized for

Since early times, plants as a source of traditional medicine contain a vast number
medicinal compounds have been playing a of materials applicable for the treatment of
prominent role in the human health chronic diseases and variety of infections.
maintenance. According to reports from The substances capable of inhibiting
World Health Organization, plant extracts microbial growth or killing them are
or their active ingredients constitute about considered as promising candidates for the
80% of folk medicine in the globale treatment of various infectious diseases. As
traditional therapy. Indeed, more than 50% a traditional medicine, medicinal plants are
of modern clinical drugs are originated from well recognized in rural communities of
natural products [1]. many developing countries [2][3]. The

immunomodulatory and characteristics of
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antioxidant medicinal plants elucidate their
antibacterial activities. Their many-sided
immunomodulatory action is initiated by

stimulating  together non-specific and
specific immunity [4].

Implementing  plant  extracts and
phytochemicals combined with

antimicrobial properties, can be of great
implication in therapeutic actions. In latest
years, many types research have been
showed around the world to prove such
effectiveness. Numerous plants have been

applied in view of their antimicrobial
behaviours  which are  because of
compounds synthesized in the plant

secondary metabolism [5].

Human defence mechanism with its
enzymatic and non-enzymatic antioxidant
systems can limit and protect the body
against reactive oxygen species (ROS) [6].
Nonetheless, the innate defence may not be
enough for continued or severe oxidative
stress. Therefore, certain amounts of
exogenous antioxidants are constantly
wanted to preserve an adequate level of
antioxidants to re-equilibrium the ROS in

the human body. Numerous synthetic
antioxidants, such as Butylated
Hydroxyanisole (BHA) and Butylated
Hydroxyltoluene (BHT) are extremely

effective. However, due to side impacts of
synthetic antioxidants, the request for
natural antioxidants has been increased [7].
Escherichia  coli  are  facultative
anaerobic, rod shaped, motile, spore making
Gram-negative bacteria existing in the
lower intestine [8]. The bacteria belong to
the Entrobactreiaceae family. Though most
strains of E. coli are non-pathogenic they
may cause some diseases in the lower
intestine such as gastroenteritis, urinary

tract  infection,  mastitis,  vaginosis,
septicaemia, peritonitis. This
enterotoxigenic ~ bacterium  commonly

causes diarrhoea in children [9].

Staphylococcus aureus is a gram-
positive, non-spore making globular
bacterium from Staphylococcus genus.
S. aureus has the ability to producing a kind
of toxin known as staphylococcal
enterotoxin (SE) which is responsible for
nearly all staphylococcal food poisoning
[10]. Staphylococcus aureus is regarded as
facultative anaerobic that has the ability to
grow under aerobic and anaerobic
conditions [11].

It was recognized that the presence of the
antioxidative and antimicrobial agents in
Eucalyptus globulus and Quercus persica
can be effective on the growth inhibition of
gram positive and gram negative bacteria.

The aim of this study was to appraisal of
antibacterial activities of Eucalyptus and
Oak plants, also to determine antioxidant
activity estimates of plant extraction and
estimation of total tannin.

Patients and Methods
Collection of plant

The leaves of Eucalyptus globulus and
fruit of Quercus persica were collected in
Erbil and Shaglawa during September 2014,
The identification of plants was by senior
taxonomist: Dr Yasin A. Rashid, Salahaddin
University, College of Sciences, Biology
Department, and Erbil, lIraq. The fresh
samples of Eucalyptus globulus and Quercus
persica were the first washed by tap water to
remove the undesired particles and the most
important thing to do with freshly collected
material to dry it as fast as possible to
prevent fungal infection and preserve colour.
Therefore, plants had been dried in ventilated
an oven at 40 °C for three days. The dried
examples were differently crushed into fine
powder by using an electric blender and
stored at 2- 4 °C in dark containers [12].
Preparation of extracts

The sample of (Eucalyptus and Oak) were
separated and dried in an oven at 40Co for 72
hrs. Then samples were powdered by a
grinder. Then samples sieved through a mesh
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2 mm, and then put ten grams (10 g) of each
powder into mortar and pistil and added
solvent (table 1) into it. After that collect
mixture in a conical flask. Then put conical
flask sample on a shaker for 24 hours. Next,
it was filtered by vacuum Buchner funnel.
Finally, collected sample into a cylinder to
complete to 100 extracts. Extract sample was

they stored in wide mouth dark glass
bottles and kept in deep freeze to avoid
degradation until use [13]. At this volume,
the solution considered as 100% which was
diluted to the concentration of (100%, 50%
and 25%). and the control gets distilled
water.

Table (1): Properties of solvent that used in this study.

Solvent Formula | Boiling Melting M. weight | Density | Polarity | pH
point (°C) | point (°C) | (g/mol) (9/mL) | Index
Distil Water | H20 100 0.00 18 0.998 9.0 7.00

Yield determination

The extraction yield is a measure of
solvent efficiency to extract specific
components from the original material and it
was defined as the amount of extract
recovered in mass compared with the initial
amount of dry sample [14]. Powder roots (0.5
g) were extracted with 50 ml ethanol
separately by using varies extraction methods
described before. The yield percentage of the
extract was determined by using the
following formula:
Yield percentage (%)=X/Y*100
X is the oven dry weight of extract (g),
Y is the oven dry weight of the sample (g).
Determination of total condensed tannin

This assay was carried out by Shimadzu
UV-visspectrophotometer.Extraction solution
was prepared by mixing 0.05 g of Fe2S04,
95 ml N-butanol and 5 ml Hydrochloric acid
(35%). For determining the condensed
tannin, 0.01 g of both Eucalyptus and Oak
plants and mimosa tannin put separately in a
test tube and 10 ml of extraction solution was
added and placed in water bath for heating 1
h. The absorbance was measured at 580 nm
wavelength [15].
DPPH radical scavenging activity

The plant extracts of free radical
scavenging activity of Eucalyptus and Oak
had been determined by means of the DPPH
assay described by the moderate amendment

[16]. In its radical form, 1,1-diphenyl-2-
picrylnydrazyl (DPPH) absorption level
decreases at 517 nm with reduction of an
antioxidant or a radical specie. Briefly, 0.1
mM DPPH was once prepared for plant
extraction. Then 0.1, 0.2 and 0.3 ml of
pattern solutions combined with solvent up to
3 ml in a test tube, individually. Next, 1 ml of
DPPH was added. The mixture was then
shaken vigorously by Vortex and placed in a
dusky room temperature for 30 min. Later,
Shimadzu UV-vis 1240 spectrophotometer at
517 nm used for measuring the absorbance of
samples. Butylated hydroxyltoluene (BHT)
was used as a reference. Radical scavenging
effectiveness was expressed as the inhibition
percent of free radical through the pattern
and calculated with the following equation
[17].

Inhibition of DPPH radical scavenging
activity (%)=A-B/*100 where, A is the
absorbance of DPPH, B is the absorbance in
the presence of sample and BHT.
Microorganisms

All the microorganisms had been obtained
from microbiology laboratory at Salahaddin
University, College of Sciences, Department
of Biology, Iraq including: Escherichia coli
G- bacteria and Staphylococcus aureus G+
bacteria.
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Antimicrobial activity ampicillin and gentamicin (10 pg/ml)

Two pathogenic bacteria had been used for were used as comparative for antibacterial
the antimicrobial activity. Eucalyptus and activity (6 mm in diameter).
Oak extracts had been validated separately Statistical analysis
against all microorganisms using  well The data for antimicrobial activity were
diffusion method [18]. The nutrient agar analysed by ANOVA using SPSS (version
(NA) media were disinfected by autoclaving 18) statistical program. The mean differences
for 15 min at 121 °C. The medium had been were compared as significant with (LSD)
transferred aseptically into each sterilized Least Significant Difference.
petri plate. The Petri plates of nutrient agar Results

were inoculated by bacterial suspensions
(Escherichia coli and Staphylococcus aureus)
prepared from 24 hours’ cultures, using
sterile Swabs. The effect of extracts on
bacteria had been studied utilize well
diffusion method through making four holes
on each plate then the holes were filled with
extracts. The plates had been incubated at
37C for 24 hours for each test, respectively.
After that, the outcomes were obtained by
measuring the diameter of inhibition zones
by millimetre. Total tests had been performed
in triplicate. For more confirmation,

Table (2): Inhibition zones (cm) of the root extracts against the microorganisms.

The various extract of the Eucalyptus and
Oak. They were statically significant by the
different diameters of inhibition zones of
most the activities against the organisms
tested were given in Table 2. The mean
inhibition zones against all test bacteria
ranged from 1.1-23 cm. The lowest
inhibitory zone 1.1 mm of Quercus extract at
concentrate 25 % was against Escherichia
coli. Whereas, the highest inhibitory zone 2.3
cm of Eucalyptuses extract at concentrate
100 % was against Staphylococcus aureus.

Inhibition zone (cm)
. Eucalyptus extract LSD uercus extract LSD
Organisms w Q
100
25% [ 509% | 100% | 0.1 0.5 25% | 50 % y 0.1° | 0.5
0
Mean 1.85 2 2.25 0.26 0.3 1.1 1.525 145 | 0.19 | 0.23
B1
SD +0.57 | +0.57 | +0.57 0.3 +0.57 +1.0
Mean 1.675 | 1.825 2.3 0.3 0.4 1.15 1.325 | 1.625 | 0.34 | 0.39
B2
SD 0.33 +1.0 +0.57 +0.57 | +0.57 | #0.57

Note: Blrepresents Escherichia coli and B2represents Staphylococcus aureus.
The values presented as mean + SD of three replication.

Table (3): Synthetic antibiotic activities against the microorganisms.

Inhibition zone (mm)*
Organisms
Ampicillin 10pg/ml Gentamicin 10pg/ml
Escherichia coli - 34.3£1.52
Staphylococcus aureus 6.3+0.57 36.3+£1.52
Figure (1) indicated that all treatments; t1 of leaf Eucalyptus caused a significant effect
(25%), t2 (50%), t3 (100%) aqueous extract on the growth of Escherichia coli in
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compared with control respectively. Figure
(2) clearly manifested all treatments;
treatment 1 (25%), treatment 2 (50%), and
treatment 3 (100%) aqueous extract of leaf
Eucalyptus showed the significant effect on
the growth of pathogenic bacteria
Staphylococcus aureus in compare to control
respectively. It is shown in figure (3) the
result of all treatments; t1 (25%), t2 (50%),

t3 (100%) aqueous extract of Oak
seed had a significant impact on the growth
of Escherichia coli respectively. It is
obvious from figure (4) the significant effect
of all treatments; t1 (25%), t2 (50%), t3
(100%) aqueous extract of Oak seed caused
a significant effect on the growth of
Staphylococcus aureus respectively.
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50% 100%
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Figure (1): Effect of Eucalyptus on E. coli.
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Figure (2): Effect of Eucalyptus on Staphylococcus aureus.
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Figure (3): Effect

of Quercus on E. coli.
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Figure (4): Effect of Quercus on S. aureus.

Yield Determination

The yield percentage of the Eucalyptus and
Oak extracts prepared by using ethanol is

summarized in Table 4.1.

Table (4): Yield percentage in the root extracts of Eucalyptus and Oak.

Yield (%)
Solvent Mean' SD?
Eucalyptus 19 +0.1
Quercus 8 +0.15

1Values presented as mean + SD of three measurements.
2SD: Standard deviation

Total Condensed Tannin

Total condensed tannin concentration of
the Eucalyptus and Oak is presented in
Table 4.2. The tannin concentration was

calculated by using standard calibration
curve (R2= 0.999) with concentration
ranged from 6.25 mg/L to 50 mg/L
detailed in Table 4.3 and Figure 4.2.

Table (5): Total condensed tannin concentration in roots of Eucalyptus and Oak.

. Standard | Variation (V)
Plants Condensed Tannin (mg/L) Average o
deviation mg/g
Eucalyptus 223.83 247.11 255.85 241.29 +16.33 6.77
Quercus 0.44 1.03 1.17 0.84 +0.37 44.35

Tannins are water-soluble antioxidant
with molecular weight of 500-3000 g/mol.
Tannins  are  natural  polyphenols
ubiquitously distributed in plants, such as

vegetables, fruits and seeds. Tannins are
widely used in wine industry for color
stabilizer; balancing the complexity in
wines, inhibit certain enzymes in infected
fruits and act as wine fining agents [19].
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Figure (5): Mimosa tannin calibration curve.
Table (6): DPPH scavenging activities.
DPPH Radical Scavenging activity (%)
Plants Extract volume (ml) BHT volume (ml)
0.1 0.2 0.3 0.1ml 0.2 0.3
Eucalyptus 97.63 % 93.77% 93.69% 67.4 65.6 78.3
Quercus 98.74% 98.45% 98.67 67.4 65.6 78.3
Discussion essential extract of E. globulus leaves

The current medicine has successfully
been used for years in the treatment of
infectious diseases [20]. Many pathogens are
becoming resistant to antibiotics increasing
the alarm for a mounting threat. This, in turn,
urges for placing strategies upon which new
pharmaceutical improvements are envisaged
[20]. Investigating the antibacterial activity
of extracts has shown that a great number of
these plants contain active compounds. The
occurrence of antifungal, antibacterial and
additional biological activities has been
confirmed in various plant extracts from
diverse traditional medicine practices [22].

The leaves essential extract added into
culture media inoculated with S. aureus and
E. coli inhibited the development of bacteria.
The inhibition zone was greater, on gram
negative bacteria (i.e. E. coli) than on gram
positive bacterium (i.e. S. aureus) which
might be due to their difference in cell wall.

These findings are incredibly similar to
those demonstrated by other researchers
working on the antimicrobial activity of

[23][24]. The growth of tested bacteria in the
presence of high concentrations of essential
leave’s extract was extremely inhibited.
Thus, it was assured that both bacterial
species were sensitive to the extract. In fact,
the chemical compound of extract leads to
growth inhibition of bacteria.  This
characteristic of extract needs further
investigations in terms of constituents and
antimicrobial contents.

Some scientists have been observed that
gram-negative microorganisms are extra
sensitive to essential oils than gram-positive
[25][26]. In view of this fact, gram-positive
and gram-negative are different in several
aspects particularly their cell walls mainly
with regard to the occurrence of lipoproteins
and lipopolysaccharides in gram-negative
bacteria that form a fence to hydrophobic
compounds [27][28].

Radical scavenging activity mechanism of
herbal extracts could be related to the
occurrence of polyphenolic compounds. It
has previously been showed that the
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polyphenolic compounds are in charge of
radical scavenging activity because of their
hydrogen atom endowment to active free
radicals [29]. Phenols are high significant
plant constituents as of their scavenging [30].
or antioxidative abilities [31]. Similarly, in
this study, the antioxidative characteristic of
Eucalyptus globulus and Quercus persica
have demonstrated a significant effect on the
growth inhibition of Gram positive and Gram
negative bacteria.

References

[1] Kirbag SEV, Zengin F, Kursat M.
Antimicrobial activities of extracts of some
plants. Pakistan Journal of Botany.2009;
41(4): 2067-2070.

[2] Catalano S, Cioni PL, Panizzi L, Morelli
I. Antimicrobial activity of extracts of
Mutisia acuminata var. acuminata. Journal of
Ethnopharmacology. 1998; 59(3): 207-209.
[3] Martinez MJ, Betancourt J, Alonso-
Gonzalez N, Jauregui A. Screening of some
Cuban medicinal plants for antimicrobial
activity. Journal of Ethnopharma-cology.
1996; 52(3): 171-174.

[4] Pandey AK, Chowdhry PK. Propagation
techniques and  harvesting time on
productivity and root quality of Withania
somnifera. Journal of Tropical Medicinal
Plants. 2006;7:79-81.

[5] Nascimento GG, Locatelli J, Freitas PC,
Silva GL. Antibacterial activity of plant
extracts and phytochemicals on antibiotic-
resistant bacteria. Brazilian Jour-nal of
Microbiology. 2000; 31(4): 247-256.

[6] Anderson D. Antioxidant defences
against reactive oxygen species causing
genetic and other damage. Mutation
Research. 1996; 350 (1): 103-108.

[7] Anagnostopoulou MA, Kefalas P,
Papageorgiou, VP, Assimepoulou AN,
Boskou D. Radical scavenging activity of
various extracts and fractions of sweet orange
peel (Citrus sinensis). Food Chemistry.2006;
94 (1): 19-25.

[8] Jann K, Jann B. Capsules of
Escherichia coli, expression and biological
signifi-cance. ~ Canadian ~ Journal  of
Microbiology.1992; 38(7), 705-710.

[9] Hossain FMA, Hossain MDT Hossain,
MDM, Buying MDE. Character-ized-ion of
Escherichia coli isolated from migratory
water  fowls in Hakuluki Haor,
Bangladesh.2012; 2:30.

[10] Montville TJ, Matthews KR. Food
microbiology: an introduction. ASM Press.
2005

[11] Stewart CM, Hocking AD.
Staphylococcus aureus and staphylococcal
entero-toxins. Foodborne Microorganisms of
P Health Significance, (Ed. 6). 2003:359-
379.

[12] Odey MO, Iwara IA, Udiba UU,
Johnson JT, Inekwe UV, Asenye ME et al.
Preparation of Plant Extracts from
Indigenous Medicinal Plants. International
Journal of Science and Technology.2012; 1
(12): 688-692.

[13] Hagerman AE. Extraction of Tannin
from fresh and preserve leaves. J. Chem.
Ecol.1988; 14: 453-461.

[14] Zhang SQ, Bi HM, Liu CJ. Extraction of

bioactive  components from  Rhodiola
sachalinensis under ultrahigh hydrostatic
pressure.  Separation and  Purification

Technology.2007; 57 (2): 277-282.

[15] Makkar HP, Bummel MS, Becker K.
Formation of complexes between polyvinyl
pyrrolidones or polyethylene glycols and
tannins, and their implication in gas
production and true digestibility in vitro
techniques. The  British  Journal  of
Nutrition.1995; 7 (6): 897-913.

[16] Blios MS. Antioxidant determinations
by the use of a stable free radical.
Nature.1958; 26: 1199-1200.

[17] Giillgmm I, Okay M, Kirecer E,
Kiifrevioglu OI, Screening of antioxidant and
antimicrobial activities of anise (Pimpinella
anisum L.) seed extracts. Food Chemistry.
2003; 83: 371-382.

Diyala Journal of Medicine

72

Vol. 12, Issue, June 2017



http://www.translational-medicine.com/sfx_links?ui=1479-5876-12-177&bibl=B27

Anti-Microbial and Antioxidant Effect of Water Extract of Eucalyptus globulus And Quercus persica

Plants on Gram Positive and Gram Negative Bacteria

Lajan Qasim Rahman

[18] Clinical and Laboratory Standards
Institute (CLSI). 2012. Methods for dilution
antimicrobial susceptibility tests for bacteria
that grow aerobically; approved standard
Ninth Edition. CLSI document MO7-A9.
Wayne, PA.

[19] Sanz LM, Martinez-Castro I, Moreno-
Arribas MV. Identification of the origin of
commercial enological tannins by the
analysis of monosaccharides and
polyalcohols. Food Chemistry.2008; 111 (3):
778-783.

[20] Wilson ME.Infectious diseases: an
ecological perspective. British Medical
Journal.1995; 311 (7021): 1681-1684.

[21] Dannaoui E, Borel E, Monier MF, Piens,
MA, Picot S, Persat F. Acquired itraconazole
resistance in Aspergillus fumigatus. Journal
of Antimicrobial Chemotherapy.2001; 47 (3):
333-340.

[22] Masoko P, Picard J, Eloff JN.
Antifungal activities of six south African
Terminalia species (Combretaceae). Journal
of Ethnopharmacology.2005; 99 (2): 301-
308.

[23] Ait-Ouazzou A, Loran S, Bakkali M,
Laglaoui A, Rota C, Herrera A, et al.
Chemical composition and antimicrobial
activity of essential oils of Thymus
algeriensis,  Eucalyptus  globulus  and
Rosmarinus officinalis from Morocco. J Sci
Food Agric. 2011; 91(14):2643-2651.

[24] Elaissi A, Hadj SK, Mabrouk S,

Mohamed LK, Chemli R, Skhiri FH.
Antibacterial ~ activity and  chemical
composition of 20 FEucalyptus species’
essential  oils. Food Chem. 2011;
129(4):1427-1434.

[25] Chaudhry NMA, Tarig P. In vitro

antibacterial activities of Kalonji, Cumin and
Poppy seed. Pakistan J Bot. 2008; 40: 461-
467.

[26] Ravikumar S, Gokulakrishnan R, Boomi
P. In vitro antibacterial activity of the metal

oxide nanoparticles against urinary
tract infectious bacterial pathogens. Asian
Pac J Dis.2012; 2(2): 85-89.

[27] Wang J, Chen C. Biosorbents for heavy
metals removal and their future. Biotechnol
Adv.2009; 27(2):195-226.

[28] Mazutti M, Mossi AJ, Cansian RL,
Corazza ML, Dariva CJ, Oliveira V.
Chemical profile and antimicrobial activity
of Boldo (Peumus boldus Molina) extracts
obtained by compressed carbon dioxide
extraction. Braz J Chem Eng. 2008; 25: 427-
434.

[29] Ho CT, Osawa T, Huang MT, Rosen,
RT. Food phytochemicals for cancer
prevention Il. teas, spices, and herbs.
American Chemical Society. Washington.
1994; 547: 132-143.

[30] Hatano T, Edamatsu R, Mori A. Effects
of interaction of tannins with coexisting
substances. Chemical and Pharmaceutical
Bulletin. 1989; 37 (8): 2016-2021.

[31] Duh PD, Tu YY, Yen GC, Antioxidative
activity of water extracts of Harng Jyur
(Chrysanthemum morifolium). Lebnesmittel—
Wissenschaft Food Science and
Technology.1999; 32 (2): 269-277.

Diyala Journal of Medicine

73

Vol. 12, Issue, June 2017




