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 Antibacterial, antifungal and antioxidant activities of ethanolic crude extracts and 

essential oil  from aerial parts Haplophyllum tenue Boiss  and  Dalbergia sissoo  were 

screened.Total phenolic contents were determined by the Folin - Ciocalteu procedure 
and ranged from 122/0±0.1(essential oil of D. sisso) to 457/0 ± 0.01 mg (extract of H. 

tenue Boiss) gallic acid µmol equivalent /g extract. The antioxidant activities were 
evaluated using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assays. 

H.  tenue Boiss polar extracts and essential oil showed high radical scavenging activity 

with an IC50 value of 103.882+1.3 µg/ml (Extract of H. tenue Boiss) and 101.98+0 
(Essential oil of H. tenue Boiss). The Results of DPPH assay in D.sisso showed average 

radical scavenging activity with an IC50= 63.882+0.3  µg/ml (extract of D. sisso) and 

59.84+1.3  µg/ml (essence of D. sisso). The antimicrobial activity of the two species 
was tested by using the determining the minimal inhibitory concentration (MIC) using 

the macro dilution broth technique. The tested plants showed an average antimicrobial 

activity against all nineteen tested strains. The best result belonged to the ethanolic 
extract of H.tenue Boiss against Clostridium perfringens and extract and essential oil 

this plant against, with MIC values of 16µg/ml. Ampicillin, gentamicin and 

ketoconazole were used as references. The results obtained indicate that tested plant 
species from two genus may become important in the obtainment of noticeable sources 

of compounds with health protective potential, antioxidant and antimicrobial activity. 
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INTRODUCTION 

 

   Increase of antibacterial resistor is a universal growing problem. Isolation of microbial agents less 

sensitive to antibiotics and recovery of increasing resistance isolates during antibacterial treatment is rising 

throughout the world which highlights the need for new principles. In treating diseases, plants and plant 

products have been used since the apparition of human beings on the land. Spaces are very much well known to 

anyone in the world and are used all over the world my many cultures in diverse food preparations as well as in 

many different medicinal preparations by various cultures. Many of the Species and plants used today have been 

valued for their antimicrobial effects and medicinal powers in addition to their flavor and fragrance 

qualities.Most of the food-borne bacterial pathogens examined were sensitive to extracts from plants such as 

cinnamon, clove, garlic, mustard, onion and oregano. The antimicrobial combination`s, in the various Species 

plant  are mostly in the essential oil fraction. 

 On the other hand, Higher and aromatic plants have traditionally been used in folk medicine as well as to 

extend the shelf life of foods [1]. Most of their properties are due to essential oils produced by their secondary 

metabolism [2]. Plant essential oils as antioxidants were researched in detail with the view to investigating their 

protective role for highly unsaturated lipids [3]. A great number of aromatic and other medicinal plants contain 

chemical compounds that exhibit antioxidant properties [4]. 

 Haplophyllum is one of the most species-rich, but a poorly known genus of Rutaceae. As currently 

circumscribed, it includes 68 species [5,6,7] and reaches maximum species di-versity in Turkey, Iran, and 
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Central Asia (the latter region being  bordered by the Caspian Sea in the west, China in the east, Iran and 

Afghanistan in the south, and Russia in the north. Many species of Haplophyllum exhibit a narrow geographic 

range (i.e., “narrow endemics”), a feature that makes them particularly vulnerable to extinction. Despite its 

importance for the characterization of the Irano-Turanian floristic region [8,9], the evolution of species diversity 

in Haplophyllum has never been examined in a phylogenetic and biogeographic context. Characteristic of many 

species of Haplophyllum is their highly restricted geographic distribution, sometimes consisting of a single 

mountain range [5]. For example, H.telephioides is found in a few mountains of central Anatolia; H. Viridulum 

occurs in a small area of the Fars province of I ran; and H.eugenii-korovinii is restricted to the Karatau 

mountains of Kazakhstan, where it is very rare [5].Overall, 54% of the species have a relatively narrow range as 

compared to the most widespread species, which constitute 18% of the total; the remaining species exhibit an 

intermediate distribution. Additionally, several endemic species of Haplophyllum occur in small, disjunct 

populations across their narrow range. 

 Dalbergia Sissoo known as sisu, shisham, Thalia, iruguduyam, Jag in different parts of the world.  It is 

native to the India, Pakistan, Burma, Sri Lanka and Mauritius. In India it is grown on the central Himalayas hill 

side.  The northern rang of India, in the state of Punjab at India and Pakistan both. It grows along the hilly area, 

beds of river banks with rich alluvium soil.  It grows as elevation of 3000ft.  Its trees are from 30 m to 80 m 

height .[10] Shisham is best known internationally for timber wood.  The wood differs by species.  On average 

account heartwood is golden to dark brown and the sapwood is while to brown which is durable, tough and 

resistant.  It is used for forestry as application of afforestation.  The tree is planted on roadsides and shade tree 

for tea plantations.  Its morphology had great variation in leaf, pods flowers. It has excellent coppicing ability. It 

has a long taproot system and surface root system with suckers for propagation [11]. 

 

MATERIAL AND METHOD 

 

Reagents Reagents and microbial strains: 

 Trolox (water soluble equivalent of vitamin E) and Quercetin were obtained from Acros Organics. Acetic 

acid glacial, dimethyl sulphoxide, FolinCiocalteau reagent,hexane, methanol, sodium acetate and sodium 

carbonate were purchased from Merck. Galic acid, 2,2-diphenyl-1-picrylhydrazyl (DPPH) and hydrochloric acid 

32% were obtained from Sigma–Aldrich. The bacteria that were used in this study were Salmonella typhi 

(PTCC 1319), Escherichia coli (PTCC 1533), Haemophilus influenzae (PTCC 1484), Pseudomonas aeruginosa 

(PTCC  1310), Klebsiella oxytoca (PTCC 1609), Antro bacter (PTCC 1298), Staphylococcus aureus, Listeria 

monocytogenes, Staphylococcus epidermidi, Staphylococcus haemolyticus, Streptococcus suis,Treptococcus 

dysgalactiae, Clostridium Perfringens, Actinomyces israelii, Clostridium botulinum, Actinomyces europaeus. 

The fungal strains that were used in this study were Aspergillus nige (PTCC 5154), Fusarium solani (PTCC 

5006) and Alternaria alternaria (PTCC 5297). All microorganisms were obtained from the Persian type culture 

collection (PTCC), Tehran, Iran. 

 

Plant samples: 

 The plant materials were collected in April 2014  from the south of Iran. Aerial parts of plants were air-

dried at room temperature (25°C) in the shade. They were cleaned and cut into small pieces before extractions. 

 

Extract and essential oils: 

 The dried powdered leaves were extracted by drenching in ethanol (100 g/2,000 mL, w/v) in a conical flask 

for 3 days at room temperature. Afterwards, the solvent was filtered, followed by distillation under reduced 

pressure in an Eyela rotary evaporator until excess solvent was evaporated [12]. For extraction of essential oils, 

Clevenger apparatus was used. Heating was achieved using a hemisphere heater with 200 W of power. For the 

experiments,350 g of distilled water and 50 g of dried leaves were placed in a flat bottom flask. The process was 

continued until no more essential oil was obtained. The essential oil samples were collected and stored in amber 

colored vials, dehydrated with anhydrous sodium sulfate, capped under nitrogen and kept at 4°C until being 

analyzed. 

 

DPPH Radical Scavenging Activity Assay: 

 The antioxidant activity of the ethanol extracts were determined using 1,1-diphenyl-2picrylhydrazyl 

(DPPH) radical based on the electron transfer reaction between DPPH reagent And the Plant  extracts. 

According to the method described by Gorinstein  [13,14] with minor modification, stock solution (1mg/1 mL) 

of the plant extracts and antioxidant standard (gallic acid) was prepared and then  diluted to get five different 

concentrations. A quantity of each plant extract (5µL) and standards were mixed with DPPH (195µL).The 

mixture was then incubated at 37 °C for 30 min. The absorbance value was  measured spectrophotometrically by 

a UV 1601 spectrophotometer (Shimadzu-Japan) at 517 nm. 
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Total Phenolic Content (TPC): 

 The total phenolic compounds of aqueous and ethanol plant extracts were determined by the  Folin-

Ciocalteu method [15] with slight modifications. Standard solution was prepared by dissolving gallic   (0.2 mg) 

in methanol (1 mL) then diluting with ddH2O to prepare different concentrations. The standards (10 µL), plant 

extracts (1 mg/1 mL DMSO) and positive control (quercetin at 1 mg/1 mL in DMSO) were added to Folin-

Ciocalteu reagent (500 µL). After 5 minutes, 115g/L Na2CO solution (300 µL) was added to the mixture and 

thoroughly mixed. The mixtures were incubated at room temperature for 2 hr then the absorbance was measured 

at 765 nm using the UV 1601 spectrophotometer. Total phenolic content of the samples were determined and 

the amounts of phenolic compounds in plant extracts were expressed in mg/g of extract, gallic acid equivalent 

(GAE). 

 

Statistical Analysis: 

 The data were analyzed by Statistical Package Social Science (SPSS) version 17.0. One-way ANOVA were 

used to show the mean differences between all samples. 

 

RESULTS AND DISCUSSION 

 

 Successful evaluation of botanical phyto-compounds from plant material is largely dependent on the type of 

solvent used in the extraction procedure. Hence our choice was ethanol as solvent for extraction. Ethanol 

showed  high percentage of extractability in antioxidant and antibacterial activity. The lowest extractive yield 

was obtained with essential oil in two plants. 

 

Antibacterial activities: 

 The wide spread and indiscriminate use of synthetic antimicrobials in the last few decades led to the 

development of multi drug resistant organisms which made this commercial drugs ineffective. The results of 

present study are revealed below .The antimicrobial activity was tested by using the determining the minimal 

inhibitory concentration (MIC) using the macro dilution broth technique. The tested plants showed a average 

antimicrobial activity against all Nineteen tested strains. The best result belonged to the ethanolic extract of 

H.tenue Boiss against Clostridium perfringens and extract and essential oil this plant against , with MIC value of 

16µg/ml. presented in Table 1. 

 
Table 1: Minimum Inhibitory Concentration (range of concentration: 8–512 µg/ml). 

Tested Bactria Essential oil Ethanolic extract Essential oil Ethanolic extract 

G
ra

m
-n

eg
at

iv
e Escherichia coli 64 32 128 128 

Salmonella typhi 256 128 256 128 

Haemophilus Influenzae 256 64 128 128 

Pseudomonas aeruginosa 32 32 32 64 

Klebsiella oxytoca 16 16 64 32 

Antro bacter 64 32 128 128 

G
ra

m
 P

o
si

ti
v
e 

Staphylococcus aureus 64 32 128 32 

Listeria monocytogenes 128 128 512 256 

Staphylococcus epidermidi 128 32 256 64 

Staphylococcus haemolyticus 256 128 512 256 

Streptococcus suis 512 256 256 256 

Treptococcus dysgalactiae 128 32 256 64 

Clostridium Perfringens 64 16 512 512 

Actinomyces israelii 128 32 256 64 

Clostridium botulinum 512 256 256 256 

Actinomyces europaeus 128 64 64 32 

fu
n
g

i Fusarium solani 256 - 64 - 

Aspergillus niger 128 - 64 - 

Alternaria alternaria 128 l - 128 - 

 

Antioxidant activities: 

 The next part of the study consisted of assessing the antioxidant activity of Haplophyllum tenue Boiss  and  

Dalbergia sissoo   extracts and essential oils combined, by DPPH radical scavenging assay. The IC50 for 

antioxidant activity was obtained by plotting the absorbances of the various concentrations of the extracts and 

the positive control. Linear regression was then used to Output the curves. It was also necessary to construct the 

DPPH analytical curve. The antioxidant activities were evaluated using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 

free radical scavenging assays. H.  tenue Boiss polar extracts and essential oil showed high radical scavenging 

activity with an IC50 value of 103.882+1.3 µg/ml (extract of H. tenue Boiss) and 101.98+0 (essential oil of H. 

tenue Boiss) , Also The Results of  DPPH assay in D.sisso showed average radical scavenging activity with an 

IC50 =63.882+0.3  µg/ml (extract of D. sisso) and 59.84+1.3  µg/ml (essence of D. sisso) presented in Table 2. 
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  Free radicals, called reactive oxygen species (ROS), are formed in the cells as a consequence of 

biochemical oxidation reactions. They participate in many body processes, such as the production of energy, 

phagocytosis and molecular synthesis. However, ROS can damage cells and the DNA if they are produced in 

excess under abnormal conditions, such as inflammation and external factors. ROS such as the hydroxyl radical 

(•OH), superoxide anion radical (O and hydroperoxyl radical (ROO•), can oxidize lipids and proteins and 

damage the DNA. Such damage can be associated with many diseases, such as early aging, heart disease, 

inflammation, neurodegenerative diseases and cancer. Many antioxidant compounds are responsible for 

stabilizing or deactivating free radicals and controlling their production in living beings in order to prevent 

damage to cell structures. The human body has some endogenous antioxidant substances but, when there is 

overproduction of ROS, oxidative damage may occur and accumulate. Thus, exogenous (dietary) sources of 

antioxidants become necessary [16,17]. The products of reactions between antioxidants and free radicals are not 

reactive, that is, they are stable and not involved in chain reactions [18,19,20,21,22].The phenolic compounds 

present in the extracts in this study are a class of antioxidants that occur in nature and act both at the beginning 

and during the propagation  of oxidative processes. The antioxidant activity of these compounds is associated 

with their reducing power and chemical structure, which can scavenge free radicals and chelate transition 

metals. Phenolic compounds form relatively stable intermediates in these reactions.The DPPH assay, a chemical 

assay used to determine the capacity of a substance to scavenge free radicals, is one of the most popular 

methods used to assess the antioxidant activity of plant extracts, since it is practical, fast and the reagents are 

stable [23,24,25]. All Tests were performed in triplicate. The IC50 for antioxidant activity was obtained by 

plotting the absorbances of the various concentrations of the extracts and the positive control. Linear regression 

was then used to Output the curves. It was also necessary to construct the DPPH analytical curve . 

 Total phenolic contents were determined by Folin-Ciocalteu procedure and ranged from 122/0±0.1 

(essential oil of D.sisso) to 457/0 ± 0.01 mg (extract of H. tenue Boiss) gallic acid µmol equivalent /g extract.  

 
Table 2: Result of  DPPH radical scavenging Activity and TPC  total phenolic contents in two plant. 

Dalbergia sissoo Haplophyllum tenue Boiss  

DPPH 
59.84+1.3 101.98+0.8 Essential oil 

63.88+0.3 103.88+1.3 Ethanolic extract 
TPC  

0.122 0.340 Essential oil 

0.136 0.457 Ethanolic extract 
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