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Summary 

Most of rural people even today depend on plants for medicines. The use of complentary and alternative medicine (CAM) 

has become increasingly popular worldwide, such that an estimated 38% of American adults reported using a form of 

CAM in 2006. The study of herbal remedies is common because many diseases and infections are known to have been 

treated with natural medicinal plants throughout the history of humanity.  

Ruta graveolens is aromatic shrub belong to family rutaceae and is commonly known as rue, cultivated as ornamental and 

medicinal herb in gardens. Due to its cultural and medicinal value, rue has been introduced in various countries of North, 

Central and South America, China, India, Middle East and South Africa. This plant also contains glucoside rutin. The 

flavonoids are a part of primary chemical components of Ruta graveolens Linn. The most important analyzed flavonoids 

are rutin (quercetin-3-β- rutinoside) that belongs to flavonol glycoside. Quercetin is other major flavonoids found in Ruta 

graveolens and can also be obtained by rutin hydrolysis. 
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Introduction

Medicinal plant components still play very important role in the treatment 

of many infectious diseases and primary health care in many occidental 

countries. The plant based chemical compounds are classified into two 

classes [1-3]: 

A. Primary and  

B. Secondary metabolites based on their chemical, biosynthetic 

origin and functional groups.  

Primary metabolites are involved in growth and development and 

secondary metabolites are involved in defense mechanism against 

harmful pests and infectious agents. The latter class exhibit medicinal 

properties. Plant derived chemicals such as terpenoids, phenolics, 

alkaloids, flavonoids, glycosoids, diterpenes, tri terpenes and minor 

chemicals are having better compatibility with human body. 

It is estimated that 30% of the worldwide sales of drugs are based on 

plants products .The increasing antibiotics resistant by any pathogens and 

failure of many chemotherapeutics has led the screening of medicinal 

plants for their antimicrobial activity. The existence of saponin, tannins 

and glycosides has also been proven. The main active compound of Ruta 

graveolens are flavonoid and glycosides, and the structure of Ruta 

graveleons analogs:  

 

 

Figure -1. Formation of Graveoline analogs 
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Decoction of ruta graveolens is used to promote menstruation. Plant 

contains various volatile compound and oils. Fresh leaves used to relieve 

headache. In homeopathy this plant is used for the treatment of muscular 

pain, injuries, sprains, eye strain, joint and bone pain, arthritis, 

rheumatism, tennis elbow, back and head ache. Al awwadi N.J. et al, 

(2004) improved that the plants extract rich flavonoides have antihyper 

trophy cardiac and lowering blood pressure. 

Infectious diseases are the leading cause of global morbidity and 

mortality. In 1990, infections cause 16 million deaths, and in 2010, the 

number of deaths had fallen to 15 million. The spread of infectious 

diseases results as much from changes in human behavior--including 

lifestyles and land use patterns, increased trade and travel, and 

inappropriate use of antibiotic drugs--as from mutations in pathogens. 

Staphylococcus aureus and Escherichia coli are a major cause of various 

humans and animals infections. The first causes skin and soft ugh the 

numbers of the different E. coli O, K, and H antigens tissues infections, 

surgical site infections, and bone and joint infections. Staphylococcus 

aureus is a common cause of hospital-acquired bacteremia and it is 

associated with hospital-acquired respiratory tract infections. 

E. coli is the most common cause of urinary tract infections (UTIs) in 

humans, and is a leading cause of enteric infections and systemic 

infections. The systemic infections include bacteremia, nosocomial 

pneumonia, cholecystitis, cholangitis, peritonitis, cellulitis, osteomyelitis, 

and infectious arthritis. E. coli is also leading cause of neonatal 

meningitis. A wide range of antimicrobial agents effectively inhibit the 

growth of E. coli. The lactams, fluoroquinolones, aminoglycosides and 

trimethoprim-sulfamethoxazole are often used to treat community and 

hospital infections due to E. coli, but antimicrobial resistant isolates, 

especially those that are fluoroquinolone resistant and those producing 

extended-spectrum -lactamases have increased significantly during the 

2000’s and in certain areas many nosocomial and community-acquired E. 

coli are now resistant the several important antimicrobial classes. 

Antibiotic resistant staphylococci are major public health concern since 

the bacteria can be easily circulated in the environment. Infections due to 

methicillin-resistant Staphylococcus aureus (MRSA) have increased 

worldwide during the past twenty years. However significant reports are 

available about the antimicrobial activity of Ruta graveolens; therefore, 

present investigation was undertaken to examine the antimicrobial 

activities of stem extraxt of Ruta graveolens using Staphyiococcus aureus 

and Escherichia coli and isolate glycoside and flavonoids from Ruta 

graveolens extract and examine antibacterial activity and compare result 

with antibiotics drug that frequently used for treatment of infection caused 

by this bacteria [6,8,11-22]. 

Material and Methods 

Chemical Study :  Ruta  graveolens flowers were purchased from the 

local market of Nasiriya and grounded to a powder then kept in dry 

container. 

The ethanolic extract was prepared by mixing 50 gm of Ruta  graveolens 

powder with 200 ml of 70 % ethanol. Then the extraction process done 

by Soxhlet extractor condenser for 5 hours. This mixture was filtered by 

filter paper and then cooled. The filtrate was dried and concentrated using 

rotary evaporator at 50°C. Water based Ruta graveolens extract was 

prepared in the same way except that distilled water was used instead of 

alcohol. 

Steps : 

 Maceration 50 gm.of the powdered leaves in 500 ml of 

petroleum ether for 24 hr. or overnight. (Prepared previously)   

 The residue was dried 

 Soxhlet again with 70 % aqueous ethanol   

 Filter 

 Concentrated the extracted to small volume 

 Add 5 ml of 5% HCL 

 Boil for 2 min. 

 Cool & transfer to a separators funnel  

 Shake with 15ml of chloroform to give 

 

Aqueous layer Fraction B & chloroform layerFraction A 

A. Fraction A:  Contain the aglycone part (flavonoid).  

B. Fraction B  :  Contain the glycone  part  

 

Stock solution preparation: The stock solution of flavonoid extract done 

by dissolving 1 gm of the extract in 10 ml of ethanol to get a concentration 

of 100 mg/ml which was the highest concentration tested. Sterilization 

was done by filtration wares through a Millipore 0.45 mm and 0.22 mm. 

The concentration tested were (100, 200, 400) mg/ml. 

 

Table 1: Identification tests of Ruta graveolens chemical constituents 

Code No Chemical structure Chemical test Test result Chemical note 

1 Glycoside Benedict +Ve Formation of red precipitate 

2 Tannin Fecl3 +Ve Formation of bluish green 

color 

3 Saponin Shaken of the extraction -Ve No formation of foam 

4 flavonoids Alcohol KOH +Ve Formation of yellow 

precipitate 

5 Coumarin Filter paper soaked by diluted NaoH -Ve No formation of yellowish 

green color on filter paper 

6 Terpenoids Liebermann burchard chloroform 

+A.A.A+ H2SO4 

+Ve Formation of pale brown 

color 

7 Steroids Liebermann burchard +Ve Formation of green color 

8 Resins Ethanol 95% +boiling + 4% HCL -Ve No formation of turbidity 

9 Alkaloids Dragendroff reagent +Ve Formation of orange 

precipitate 

10 Carbohydrate Molish reagent +Ve Formation of violet ring 

11 Flavonoids Magnesium +hydrochloric acid 

+ethanolic solution 

+Ve Formation of bright pinkish 

violet colour 



J. Pharmaceutics and Pharmacology Research                                                                                                                                                  Copy rights@ Najim A. Jabir et.al. 

 

 
Auctores Publishing – Volume 5(2)-048 www.auctoresonline.org  

ISSN: 2688-7517   Page 3 of 4 

Anti-bacterial effect study  

The determination of anti-bacterial activity of the two extracts was by 

using of the agar gel diffusion technique. Muller- hinton agar plates with 

0.1 ml of overnight culture were used which was allowed to incubate for 

24 hrs cup were made in petri plates using sterile corn borer{ 0.85 cm} 

and 50 µl of each extract was added into each well then the incubation of 

bacterial  plate at 37ºc 24 hrs .each test compound has two bores for which 

the diameter and mean values of inhibition zone were determine   

Result: 

In the first test, none of the discs in quantifies of alcoholic (ethanolic) 

extracts of Ruta graveolens inhibited the growth that showed no 

interdiction effect of extract with the values on the growth of 

Staphylococcus aureus and E.coli , In other words , all studied strains 

showed resistance to the extract in disc diffusion test (figure 1 and table1) 

and in serial concentration test up to1mg/ml concentration. 

In the second test, disks containing alcoholic extract compared with 

antibiotics disks showed no effect on the growth of Staphylococcus 

aureus and E.coli, whereas the inhibitory effect of antibiotics on bacteria 

showed growth .In the third test was performed to determine the inhibitory 

effect of two secondary metabolite obtained from Ruta graveolens. 

outside and flavonoids) on the grow of Staph. 

 

Figure 1: No inhibition zone on diffusion disk for Staphylococcus aureus bacteria 

 

Figure 2: No inhibition zone on diffusion disk for E.coli 

Discussion 

Ruta graveolens is known medical plant since many years and having 

several medical. Antimicrobial effect of the plant is studied before. Oliva 

et al (2003) reported antifungal effect of Ruta graveolens leave in two 

different studies. Antiparasitic effect of Ruta graveolens is reported in 

study of PM Guarrera (1999) and antibacterial effect of the plant is studied 

several times. A. Ivanova, et al, (2005), found antibacterial effect of the 

plant on Staphylococcus aureus, Staphylococcus epidermidis, and 

bacillus subtilis.  Study of Oliva et al (2003) showed antibacterial effect 

of the hydro-alcoholic extract of the plant on pseudomonas aeruginosa. In 

the study of Al zoreky NS (2009) and T. Ojala, et, al, ( 0020 ) the Ruta 

graveolens leaves showed antimicrobial effect against Staphylococcus 

aureus.  In another study, phenolic component, alkaloids, and trepnoides 

extracted from ruta graveolens showed antimicrobial effect on 

Staphylococcus aureus and Bacillus subtilis. Al zoreky NS (2009) 

reported that extracts of this plant has more effect on gram positive 

bacteria than gram negative pathogens. In this study we found that 

alcoholic extract of ethanol 70% of this plant has no antibacterial effect 

on main human pathogens even those bacteria that reported which are 

sensitive in previous studies 

 

Our finding are compatible with results of study of Saderi et al, (2006) 

showed that the ethanol extract of the Ruta graveolens has no inhibitory 

effect on staphylococcus aureus. The difference might be attributed to the 

type of extract. Al zoreky NS (2009) used methanol extract (80% 

methanol with 20% PBS) and he found the MIC was 2.6 mg/ml. In the 

study of T. Ojala, et al, (2000) that used methanol extract (pure methanol) 

MIC was lower (0.126mg/ml). It seems that there might be more 

antibacterial components in methanol extract and also in leaves extract 

and in pure ethanol extract. Saderi et al, (2006), used hydro extract of 

leaves of the plant on Staph. Aureus and found that MIC was 10% v/v that 

is similar to ethanol (pure) extract of leaves on P. aeroginosa . These 

differences might be due to different resistance of the bacteria. In our 

study, most used strains showed multidrug resistance to the all the 

antimicrobial agents used in our study (results are not shown). We more 

study in this issue. The tested crude extract from Ruta graveolens have 

proved to be promising treating agents against the tested pathogenic 

microbes but it need to be more concentrated and furthermore. 

 

Conclusions 

The tested crude extract from Ruta graveolens have proved to be 

promising treating agents against the tested pathogenic microbes but it 

need to be concentrated and furthermore evaluated; hence more studies 
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pertaining to the use of plants as therapeutic agents should be emphasized 

especially those related to the control of antibiotic resistance microbes. 
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