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Abstract: Phytochemical screening is an important step for the isolation of bioactive chemical constituents.
Quercus robur L. aerial parts have been selected to analyse for bioactive natural products. The phytochemical
screening showed the presence of different classes of bioactive secondary metabolites. The in vitro
antimicrobial activity of hexane, chloroform, ethyl acetate and methanolic fraction of Q. robur were evaluated
against selected pathogens showing moderate activities against Escherichia coli, Staphylococcus aureus,
Klebsiella  pneumonia,  Staphylococcus  epidermidis  and  Bacillus   subtilis   while   antioxidant    activity
(2,2-diphenyl-1-picrylhydrazyl radical scavenging assay) indicated moderate scavenging activity among the
entire fractions.
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INTRODUCTION chemical constituents to act against multi-resistant

Medicinal plants are a rich source of producing wide plants, one of the well know Quercus (Fagaceae) species
number of chemical constituents in most efficient way and is Q. Robur which has been used for the treatment of
with precious selectivity. According to the World Health various diseases such as haemorrhages, chronic
Organization more than 80% of the world’s people depend diarrhoea, dysentery and asthma. Certain species of
on traditional medicine for their primary healthcare needs. Quercus are used for treatment of gonorrhoea, diarrhoea,
The medicinal value of the plants is due to their chemical indigestion, asthma, astringent, anti-diabetic, anti-tremor,
constituents that bring a definite physiological action on local anaesthetic, antipyretic, anti-inflammatory, anti-
the human body to prevent from the diseases. In our Parkinson and hepatoprotective [2-4]. The present study
continuing studies on medicinal plants; need to screen a deals with preliminary phytochemical screening and
number of medicinal plants for promising biological biological evaluation of aerial parts of Q. robur L. 
activity [1]. In the recent years, phytochemicals in fruits
and vegetables have received a great deal of attention MATERIALS AND METHODS
mainly to prevent human diseases caused by oxidative
stress which releases reactive oxygen species involved in Collection of Plant Material: Quercus robur aerial parts
a number of disorders such as cardiovascular breakdown, were collected from Razagram District Dir, Khyber
tissue injury, DNA damage and develop such tumor. Pakhtunkhwa, Pakistan, during the month of February,
Several studies suggest that antioxidant could prevent 2011. The plant was recognized by Prof. Dr. Abdur Rashid
accumulation of these reactive oxygen species and be and a voucher specimen (No. R.A 763) was deposited in
beneficial for the treatment of these pathologies. Human the herbarium, Department of Botany, University of
diets which contain vegetables and fruits reduced risk of Peshawar, Peshawar, Pakistan. 
a variety of tumors, especially epithelial cancers of
respiratory and gastrointestinal tract. The systemic Extraction  and   Fractionation   of   Plant   Material:
screening of antimicrobial plant extracts represents a Shade dried aerial parts of Q. robur was successively
continuous effort to explore new biologically active extracted with methanol (x3). The combined methanolic

pathogenic bacteria. As a part of our research studies on
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extract was concentrated under vacuum into thick syrup RSA % = [(A-B)/A)] × 100
and fractionated into n-hexane, chloroform and ethyl
acetate fractions. where,

Micro-Organism Assortment and Preservation: Three B = Absorbance of the test solution.
selected strains of Gram-positive bacteria
(Staphylococcus epidermidis, Staphylococcus aureus Phytochemical Screening: The phytochemical tests were
and Bacillus subtilis) and two of Gram-negative bacteria performed to assess the qualitative chemical composition
(Klebsiella pneumonia and Escherichia coli) were of different fractions of Q. robur followed by the standard
obtained from stock culture PNRL laboratories, Institute procedures illustrated by [7-10] for detection of the
of Chemical Sciences, University of Peshawar, Peshawar, phytochemicals.
Pakistan and stored in Müller-Hinton agar at low
temperature (4°C) prior to subculture. Alkaloids: 0.2 g of each fraction was warmed with 2%

Antimicrobial Assay against Selected Bacterial Strains: and added few drops of Dragendroff’s reagent to each
Modified agar well diffusion method was adopted to test filtrate. Orange red precipitate indicates the presence of
the antibacterial activity of the fractions with the use of alkaloids moiety.
Müller-Hinton agar (MHA) as medium. The cultures were
equipped  in triplicates  at  37°C  incubation  temperature Tannins: A small quantity of each extract was mixed with
for  a  period  of  24  to  72 hours. 0.6 ml of the broth water and heated on water bath then filtered. A few drops
culture  of  the  tested  organism  was  put  in a sterile of ferric chloride were added to each filtrate. A dark green
Petri-dish and added 20 ml of the sterile molten MHA. solution indicates the presence of tannins.
Wells were jaded into the medium using 0.2 ml of each
fraction while Streptomycin (2 mg/ml) was used as a Anthraquinones: 0.5 g of each extract was boiled with 10
standard of the antimicrobial agent. Inoculation was done % HCl for few minutes on water bath. The reaction
for an hour ensure the diffusion of the antimicrobial agent mixtures were filtered and allowed to cool. Equal volume
into the medium.  The inoculation  plates   were of CHCl  was added to each filtrate and few drops of 10%
incubated    for 24 hour at 37°C and the diameters of the ammonia was also added to each reaction mixture and
zone of inhibition of microbial growth were measured in heated for few minutes. Rose-pink colour formation
millimetres. indicates the presence of anthraquinones.

Antioxidant Activity: The hydrogen atom or electron neutralized with NaOH solution. Few drops of Fehling’s
donation abilities of the corresponding extracts/fractions solution A and B were added to each mixture. Formation
and standards were measured from the bleaching of the of red precipitate indicates the presence of glycosides.
purple-colored methanol solution of 2,2-diphenyl-1-
picrylhydrazyl (DPPH.) Assay was carried out according Reducing Sugars: Each extract was shaken with distilled
to the standard method of Blois [5, 6] with a slight water and filtered. The filtrates were boiled with few drops
modification. Briefly, a 1 mM stock solution of DPPH of Fehling, s solution A and B for few minutes. An orange
radical solution in methanol was prepared and 1 ml of red precipitate indicates the presence of reducing sugars.
stock  solution  was  mixed  with  3  ml  of  sample
solutions in ethanol (containing 20-100 µg) and control Saponins: 0.2 g of each extract was shaken with 5 ml of
(without sample). The resultant mixture was briefly shaken distilled water and heated to boiling. Frothing (appearance
and maintained at room temperature for 30 min. of creamy miss of small bubbles) shows the presence of
Absorbance  was  measured  spectrophotometrically at saponins.
517 nm. Decreasing of the DPPH solution absorbance
indicates an increase of the DPPH radical-scavenging Flavonides: 0.2 g of each extract was dissolved in diluted
activity. Radical scavenging activity (RSA) was expressed NaOH and few drops of conc. HCl were added. A yellow
as the inhibition percentage and calculated by using the solution that turns colourless indicates the presence of
following equation, flavonoids.

A = Absorbance of the control solution and

H SO  for two minutes. The reaction mixtures were filtered2 4

3

Glycosides: Each extract was hydrolyzed with HCl and
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Phlobatanins: 0.5 g of each extract was dissolved in
distilled water and filtered. The filtrate was boiled with 2
% of HCl solution. Red precipitate shows the presence of
phlobatanins.

Steroids: 2 ml of acetic anhydride was added to the
mixture of 0.5 g of each extract and conc. H SO  (2 ml). The2 4

colour change from violet to blue or green in some
samples indicates the presence of steroids

Terpenoids: 0.2 g of the each extract was mixed with 2 ml
of chloroform and conc.H SO  (3 ml) was carefully added2 4

to form a layer. The formation of a reddish brown
coloration at the interface indicates positive results for the
presence of terpenoids. Fig. 1: DPPH radical scavenging activity of Q. robur

RESULTS AND DISCUSSION

The weight percentage yield of n-hexane, chloroform,
ethyl acetate and methanol fractions of Q. robur aerial
plant are shown in Table 1. The ethyl acetate fraction
contains a greater proportion by mass of the polar
phytoconstituents.

The preliminary phytochemical screening of  Q.
robur fractions showed the presence of bioactive
secondary metabolites constituents such as alkaloids,
anthraquinones, saponins, tannins  and  terpenoids
(Table-2). The literature revealed that medicinal plants are
backbone of traditional medicine and biological activities
of the plants extracts/fractions are due to the presence of
primary and secondary metabolites which were classified
as antimicrobial chemical constitutes. Phenolic chemical
constituents such as phenolic acids, flavonoids and
tannins are played the major role of antioxidant capacity
of plants and biological activities may be related to their
antioxidant  activity  [11]  while tannins contributed a
major role as antihaemorrhagic, antihyper cholesterol,
hypotensive and cardiac depressant agent [12]. Steroids,
terpenoids and saponins have analgesic,
hypocholesterolemic,  anti-diabetic  properties [13-15].
The antimicrobial activity of Q. robur fractions were
evaluated for their antibacterial potential against selected
bacteria strains; Staphylococcus aureus, Staphylococcus
epidermidis, Bacillus subtilis, Escherichia coli and
Klebsiella pneumonia (Table 3). Most of the fractions
have moderate antimicrobial activity against selected
bacteria due to the presence of antimicrobial substances
in the plant. Plants derived phytochemicals have
significant contribution to human health. Tannins are
phenolic substances which is a major group of  secondary

fractions

Table 1: Total weight and percentage yield of each fraction of Q. robur. 

Solvent Weight of fraction Percentage yield

n-Hexane fraction (g) 0.99 15
Chloroform fraction (g) 1.7 21
Ethyl acetate fraction (g) 3.5 30
Methanolic fraction (g) 7.1 1.89

Table 2: Phytochemical assortment of Q. robur fractions

Chemical components n-Hexane Chloroform Ethyl acetate Methanol

Alkaloids - - - -
Steroids + - --
Terpenoids + + + +
Flavonides - - - -
Anthraquinones - - - -
Tannins - - + +
Phlobatanins - - - -
Saponins - - + +
Glycoside - - - -
Reducing sugars - - + +

Key= – absent, + = present

metabolites have a potent antioxidants and free radical
scavenger which can act as hydrogen donor, reducing
agents and singlet oxygen quenchers [16]. Based on the
medicinal value and phytochemicals of the plants;
antioxidant activity was evaluated of the various fractions
of methanolic extract of Q. Robur by DPPH radical
scavenging assay which showed moderate activity
against the standard drug querceitin while chloroform
fraction was the least active among all fractions (Figure 1).
Further study is needed to isolate, characterize and
elucidate of the bioactive components responsible for
antimicrobial and antioxidant properties. 
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Table 3: Antibacterial activity of Q. robur fractions
Microorganism Gram Hexane CHCl EtOAc MeOH Streptomycin3

Escherichia coli  – 0 14 14 12 28
Staphylococcus aureus  + 0 0 16 18 30
Klebsiella pneumonia  – 0 12 12 0 30
Staphylococcus epidermidis  + 18 20 20 0 28
Bacillus subtilis  + 0 14 12 0 0
Key world: Well size: 6mm

CONCLUSIONS 8. Uddin,  G.,  W.  Ullah,  A.   Rauf,   B.S. Siddiqui, T.U.

It has been concluded that Q. robur contained screening and antimicrobial activity of Cornus
interesting biological active phytoconstituents which microphylla Wall,ex Roxb, 2011, Middle-East Journal
exhibited moderate antimicrobial and antioxidant activity. of Scientific Research, pp: 516-519.
After toxicological studies on some eventual harmful 9. Uddin,  G., A. Rauf, M. Qaisar, A, Latif and M. Ali,
chemical constituents present in the extracts or their 2011. Preliminary Phytochemical Screening and
fractions and suggest using plant extract as natural Antimicrobial Activity of Hedera helix L, Middle-
antioxidant and antimicrobial for nutraceutical. East Journal of Scientific Research, 8(1): 198-202.
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