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In this study Methanol (CH3OH) and Carbon tetrachloride (CCl4) extracts of P. jacquemontii were examined for 
antimicrobial properties. The stem and root bark extracts, which were experienced that produced invitro antimicrobial 
activity in assays against Hemophilus influenzae. The agar well diffusion method was used to determine the antimicrobial 
properties of the extracts. The results showed that the growth of the H. influenzae were inhibited by both Methanolic and 
Carbon tetrachloride (CCl4) extracts of P. jacquemontii, although the methanolic extracts of plant parts showed 
significantly lower zones of inhibition but at 1mg/ml the extract showed the lowest zone of inhibition as compare to the 5 
and 10mg/ml.  Higher inhibitory effects were seen with the stem and root bark extracts of the plant using Carbon 
tetrachloride (CCl4) extract at 10mg/ml 
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INTRODUCTION 

Bacterial infections remain the contributing sources of 
mortality throughout the universe, considering for 
approximately one half of all death in the tropical regions, 
which is still emerging as a significant issue in established 
nations (Ahmad and Beg 2001). The microorganisms were 
common environmental bodies, with which individuals had 
regular contact and against which they often had 
adequate immunity, and their pathogenic mechanisms 
were usually diffuse and badly differentiated (Costerton et 
al. 2003). Bacterial pathogens are usually studied 
individually, although in their natural condition they 
frequently compete with numerous other microbial 
species.  

The consequences of clinical investigations that 
examined the etiologic factors in cases of otitis media in 
children and chronic bronchitis in adults demonstrated that    
H. influenzae is the most widespread bacterial pathogen 
(Pericone et al. 2000). The human upper respiratory 
portion is a distinct community of commensals such as H. 
influenzae, which sometimes turn into pathogen causing 

communicable complications. (Bosch et al. 2013). H. 
influenzae are the most common otitis media pathogen 
(Pettigrew 2008). H. influenzae is a gram-negative 
coccobacillus with a shifting pattern (pleomorphic). It 
develops both aerobically and anaerobically. Aerobic 
growth requires the existence of X (hemin) and V 
(nicotinamide adenine dinucleotide (NAD) factors. In the 
laboratory it is classically grown on chocolate agar (King 
2012). The epidemiology and clinical manifestations of H. 
influenzae infections have undergone dramatic variations 
in the last 2 decades. H. influenzae is isolated exclusively 
from humans, predominantly from the respiratory tract; no 
animal or natural sources have been determined (Agrawal 
and Murphy 2011). H. influenzae exists as summarized 
and unencapsulated (non-typeable) strains. Among H. 
influenzae serotypes, invasive H. influenzae type b 
disease has the most severe manifestations (Thorgrimson 
and Ulanova 2016).H Influenzae infections that are 
transported predominantly via the droplet route severe 
acute respiratory syndrome (SARS), and many others, are 
among the most common infectious disorders (Salathé et 
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al. 2010). Infection caused by encapsulated strains 
(including type b and other serotypes) involves invasion of 
the bloodstream and hematogenous dissemination. 
Capsular polysaccharide is the critical virulence factor that 
mediates invasion (Agrawal and Murphy 2011). Long 
before mankind invented the occurrence of microbes, the 
conclusion that various plants had healing power, really, 
that they consisted of what we can presently explain as 
antimicrobial principles, was well received. Since ancient 
times, society has used plants to deal with common 
communicable diseases and some of these traditional 
remedies are yet counted as part of the regular treatment 
of diverse maladies (Rios and Recio 2005). Plants are the 
richest source of drugs by bringing new chemotherapeutic 
agents. Traditional healers are the economical source of 
therapy to the population. Several plants show 
antibacterial activities (Ahmad et al. 2015). Numerous 
researches have been reported on the antimicrobial 
actions of plant extracts against various sorts of 
microorganisms, including food borne pathogens (Shan et 
al. 2007). In view of increasing resistance to existing 
antimicrobial agents, herbal drugs are being examined as 
very importance source for determination of different 
agents for dealing with different elements related bacterial 
infections (Roopashree et al. 2008). Antibiotics provide the 
primary source for the analysis of microbial (bacterial and 
fungal) infections. Since the discovery of these antibiotics 
and their uses as chemotherapeutic agents there was a 
presumption in the medical fraternity that this would 
contribute to the eventual eradication of infectious 
diseases. However, over use of antibiotics has become 
the dominant cause for the emergence and dissemination 
of multi-drug resistant strains of various groups of 
microorganisms.  The development of resistance in animal 
antibodies against commonly used antibiotics has 
necessitated a search for other antimicrobial substances 
from plants as well as separate organisms. Plants 
maintain a variety of their own pathogens and can 
therefore be viewed as possible origins of several classes 
of antimicrobial substances (Kumar et al. 1997). The 
presence of antimicrobial compounds in plant tissues has 
long been acknowledged as an essential factor in disease 
protection (Lirio et al.1998). Even though pharmacological 
activities have provided a quantity of new antibiotics in the 
last three decades, resistance to these drugs by 
microorganisms has expanded (Nascimento et al. 2000). 
Phytochemical and pharmacological analyses of 
numerous plants have previously led to the isolation of 
some of the natural antimicrobials (Kaur et al 2009). Initial 
screening of plants for possible antimicrobial activities 
typically begins by using crude aqueous or alcohol 
extraction and can be followed by various organic 
extraction methods. Since nearly all of the identified 
components from plants are active against microorganism 
are aromatic or saturated organic compounds, they are 
often obtained through initial ethanol or methanol 
extraction (Parekh et al. 2006). Parrotiopsis 

jacquemontiana belong to the family of Hamamelidaceae 
and Vernacular name is Poush and Poh, Stem & 
Branches are used for making fire pots locally called as 
‘‘Kangri”, and for making baskets. Older branches and 
stems after cutting and slight burning are used for making 
handles of axes and handles of agricultural tools like 
shovels, spades, rakes etc and in the other work they 
show us medicinal importance of this plant, like skin 
infection and eruptions; general body pain (Lone et al. 
2012). 
  
MATERIALS AND METHODS 

Plant collection 
Plants materials were collected from fresh 25 sample 

of plant (parratiopsis jacqquemontiana) from the hills of 
District Swat, Khyber Pakhtunkhwa, Pakistan during the 
months of April– June 2017 and were brought to 
Parasitology Lab, Abdul Wali Khan University Mardan. 
The Plants were identified after critical examination and 
the stems and roots were separated for further 
experimental work. 

Preparation of crude extract  
  The stems and roots were washed 2-3 times 

thoroughly with water to remove dirt and soil particles and 
then bark of the root and stem were removed and dried it 
in shade for 10 days. After drying plant materials was 
ground into powder by grinding machine. 

The powdered stems having weight (346 gm) and 
roots having weight (380 gm) were dissolved in 100% 
different organic compounds such as methanol and 
carbon tetrachloride (CCl4) for 15 days. The solutions 
were filtered and the filtrate was then subjected to rotary 
evaporation to separate methanol and carbon 
tetrachloride, leaving semisolid extract solution (Crude 
extract). These crude extract were dissolved in Dimethyl 
sulphoxide (DMSO) as neutral solvent to make final 
concentration (Mativandlela et al. 2006). 

Bacteria 
The bacteria used in this investigation H. influenzae 

were clinical isolate which were obtained from the 
Parasitology lab Department of Zoology, Abdul Wali Khan 
University Mardan. 

Haemophilus influenzae culture 
Haemophilus influenzae were cultured in culture 

plates on chocolate agar supplemented with 5% blood and 
incubated overnight at 370C. 

Microscopy 
After incubation H. influenzae were identified through 

microscopic examination using grams staining procedure 
and different biochemical tests. 
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Application of plant extract to H. influenzae culture 
LB agar media were prepared to test the activity of 

plant extracts against H. influenzae. For the application of 
plant extracts to LB agar media. Well (6 mm) were made 
with the help of sterile borer in the petri dishes in which 
the plant extracts were applied through micro pipette. The 
inhibition zones of each extract were noted carefully and 
the percent zone of inhibition were measured by following 
formula (Ahmad et al. 2015). 
 
RESULTS  

One of the major problem faces by the science in 
current situation is resistance to antimicrobial drugs. 
Finding new antimicrobials will help us to get rid of such 
problems (Freeman, 1997).  Crude methanol and CCl4 
extract of parratiopsis jacqquemontiana were screened for 
possible antimicrobial activity against Haemophilus 

influenzae. The results of present study are encouraging 
as all the tested parts of the plant showed antibacterial 
potential. Carbon tetrachloride extract were found to be 
more effective than methanolic extracts. Roots and stem 
bark of parratiopsis jacqquemontiana were evaluated for 
their antimicrobial potential against microorganism in this 
study. The results at concentration 1mg/ml, 5mg/ml and 
10mg/ml and the zone of inhibition was shown in Table 
1.1. In the present study highest zone of inhibition were 
observed at concentration of 10mg/ml in all extracts. The 
CCl4 extract of root bark shows highest zone of inhibition 
14mm at concentration of 10mg/ml but as compared to 
standard (Oxytetracycline dihydrate) its effect is very low. 
The methanolic extract of stem barks shows minimum 
zone of inhibition 4.25mm at 1mg/ml concentration. 

 
 

 
Table 1: Zone of inhibition of crude extracts of Parratiopsis  jacqquemontiana at different concentration in mm 
against  Haemophilus influenzae 
 

Concentration Methanol root Methanol stem CCl4 root CCl4 stem 
Oxytetracycline    

dihydrate 

1mg/ml 5.25  ± 0.870 4.25 ± 0.6009 8.5 ± 1.607 4.5 ± 1.258 13.75 ± 3.964 

5mg/ml 7 ± 0.870 4.75 ± 0.6009 10.5 ± 1.607 8 ± 1.258 17.25 ± 3.964 

10mg/ml 8.25 ± 0.870 6.25 ± 0.6009 14  ± 1.607 8.5 ± 1.258 27 ± 3.964 

Mean 6.833 5.803 11 7 19.33 

Standard Deviation 1.507 1.041 2.784 2.179 6.866 

 
 
 

—
                                   

Figure 1: Sample (concentration mg/ml) 
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DISCUSSION 

The present study revealed that the bacterial isolate 
used were susceptible to both the  methanolic and CCl4 
extracts of parratiopsis jacqquemontiana at varying 
degree using agar well diffusion method, although the 
effect of methanol extract was not as much as that of CCl4 

extract. 
It was found from the antibacterial assay that the 

methanol and CCl4 extracts were active at 10mg/ml 
against H. influenza. Kayser and Kolodziej (1997) found 
moderate activity of P. sidoides against H. influenzae at 
concentrations of 7.5x103, by ethanol (70%) root extracts. 
There have been few reports of these bacterial organisms 
being susceptible to other plant extracts. In contrast to this 
study, where highest zone of inhibition is 14mm, Sidat et 
al. (2016) found higher zone of inhibition (22 to 23mm) in 
the antibacterial activity of Nigella sativa oil against 04 
isolates of Haemophilus influenzae that were taken from 
respiratory tract infections. This is may be due to the 
different types of extracts used in the study.  In another 
study 10μg of ginger extract and bitter Kola extracts were 
used, there was no big difference between their zones of 
inhibition but both showed much lesser zone of inhibition 
as compared to this results, 4 and 3 mm respectively 
(Akoachere et al. 2002). 

In 2008 Crude S. cordatum water extract was used by 
Pallant and Steenkamp which showed 22.51mm zone of 
inhibition against H. influenza and standard used were 
Ampicillin showing 21.22mm zone of inhibition, which is 
much higher from the result we obtained. The differences 
in the results are due to different plants and solvents used 
in the study. In a study (Skočibušić et al. 2004) used the 
essential oil of the plant Achillea clavennae against H. 
influenzae and found the maximum zone of inhibition as 
high as 22mm. This may be due to the presence of more 
effective photochemicals present in the plant which were 
used in the study. Kumar et al. (2014) used the methanolic 
extract of the plant Terminalia arjuna and found 16.6mm 
maximum zone of inhibition which show little similarity to 
the plant used in present study. This may be due to the 
same methnolic extracts used in this studies.   

In a similar study in vitro antimicrobial properties of   
Bridelia  ferruginea were tested which showed  
significantly higher mean value of 10.0 mm  obtained for 
H. influenzae at 6.25 mg/ml. Isolates were not susceptible 
to the water extract of the bark at 6.25mg/ml, 12.5mg/ml 
and 100mg/ml. The ethonolic root extract showed the 
values of the zones of inhibition produced by H. influenza 
ranged between 3.33 mm and 4.0 mm. (Kareem et al. 
2010). Which is less than the values obtained in present 
studies. The difference between the zone of inhibition 
showed by the plants is due to different extracts used in 
present study. The plant (parratiopsis jacqquemontiana) 
used in our study has less influence in controlling the 
growth of Haemophilus influenzae but further studies 
required to clarify the possible role of parratiopsis 
jacqquemontiana Stem and root bark extracts in the 

treatment of respiratory tract infections are warranted 

CONCLUSION 
The growth of the Hemophilus influenzaee were inhibited 
by both Methanolic and Carbon tetrachloride (CCl4) 
extracts of parratiopsis jacqquemontiana, although the 
methanolic extracts of plant parts showed significantly 
lower zones of inhibition but at 1mg/ml the extract showed 
the lowest zone of inhibition as compare to the 5 and 
10mg/ml.  Higher inhibitory effects were seen with the 
stem and root bark extracts of the plant using Carbon 
tetrachloride (CCl4) extract at 10mg/ml. 
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