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ABSTRACT 

Scrophulariakhorassanica (S. khorassanica), is a plant belonging to the Sccrophulariacea 

family that geographically grows wild only in Iran, Khorasan. Resources survey showed 

that there is no report of antibacterial activity of Scrophulariakhorassanica; therefore, this 

report can be considered as the first report on this subject. The aim of this study was to 

antimicrobial effect of aqueous and methanolic extracts of Scrophulariakhorassanicain 

"in-vitro" condition. The antimicrobial effect was studied on the growth of Salmonella 

typhi using micro-dilution method. The minimum inhibitory concentration (MIC) and 

minimum bactericidal concentration (MBC) were determined. Results of antibacterial 

analysis showed the aqueous extract (MIC=12.5 and MBC=12.5 mg/ml) was more 

effective than the methanol extract (MIC=25, MBC>50 mg/ml) on Salmonella typhi so 

forasmuch as aqueous extracts Scrophulariakhorassanica is a medicinal plant native in 

Iran (Sarakhs) may be used as an anti typhoid agent and natural antibacterial preservatives 

in food industry. 
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INTRODUCTION 

Typhoid fever is a global health problem 

with approximately 17 million cases and 

600,000 deaths occurring annually. It is 

caused by Salmonella typhi, that a gram-

negative pathogenic bacterium which is 

transmitted by ingestion of faecally-

contaminated food such as poultry, meats, 

milk products, eggs, vegetables and water 

[1]. Typhoid fever can be prevented and 

can usually be treated with antibiotics [2]. 

Resistance of salmonellas is increasing 

against current antibiotics, as in some of 

the studies salmonella resistance against 

antibiotics has been reported as 95%, the 

increasing resistance to antibiotics in food 

borne Salmonella drive much of the 

current interest on plant antimicrobial 

molecules [3]. At the same time, increasing 

consumer demand for more natural 

products has led to the food industry to 

consider the incorporation of the natural 

preservative in a range of products [4,5]. 

Plants are complex chemical storehouses 

of undiscovered biodynamic compounds 

with unrealized potential for use in modern 

medicine, then finding a new antimicrobial 

agent, especially an herbal one, is 

important [6]. Different species of the 

genus Scrophularia have long been used in 

Asian countries in traditional medicine to 

treat a wide diversity of disease such as 

eczema, wounds, goiter, ulcers, cancer and 

fistulae. Some of them are boiled in milk to 

prepare a poultice which is applied to the 

abdomen to remove or reduce abdominal 

pain, whereas their aqueous extracts have 

been used as a bath to alleviate rheumatic 

pains [7].The Scrophulariaceae, comprise 

approximately 5100 species belonging to 

275 genera. They have shown a number of 

biological activities such as anticancer, 

antioxidative, antimicrobial, antiprotozoal, 

antifungal, antidiabetic, anti-inflammatory, 

choleretic, hepatoprotective and 

neuroprotective activities 

[8,9].Scrophulariakhorassanica(S. 

khorassanica), is a plant belonging to the 

Scrophulariaceae family that 

geographically grows wild only in Eastern 

Iran,Khorassan (Mashhad), southwest of 

Sarakhsthat perennial or biennial, totally 

pruinose, up to 40 cm tall. Stem 

indistinctly striate, simple or branched. 

Basal  leaves in rosette, with up to 2 cm 

long petiole; lamina elliptic, irregularly 

dentate or parted; lower leaves opposite, 

shortly petiolate similar to basal; median 

leaves alternate, reduced, sessile [10]. 

Previous studies on the antimicrobial 

properties of the genus Scrophularia 

http://en.wikipedia.org/wiki/Scrophulariaceae
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showed a moderate to strong antimicrobial 

activity of this plant. Ardeshirylajimet al 

[11] and Abbasi et al [12] demonstrated 

the antibacterial effect of 

Scrophulariastriata against Gram-negative 

and Gram positive bacteria. Havasian et 

al., [13] and Ghasemipirbalouti et al [14] 

indicated the anti-candida activity of 

Scrophulariastriata. This study aimed to 

evaluate the antimicrobial activity of 

aqueous and methanol extracts of 

Scrophularia Khorassanica on Salmonella 

typhi. 

MATERIALS AND METHODS 

Plant material 

The aerial parts of the S. khorassanicawere 

collected during the flowering stage of the 

plant, from sarakhs,Khorasan-Razavi 

province, Iran, in May 2014. The plant was 

identified by Mrs. Joharchi and voucher 

specimens (no. 45015) were deposited in 

the herbarium of Ferdowsi University, 

Mashhad, Iran. The plant material was 

dried at room temperature and used for all 

the extracts prepared. 

Preparation of plant extracts 

Maceration method was used for 

extraction. The air-dried plant materials 

were ground into fine powder in a grinder. 

A 50g Sample plant was soaked in 500 ml 

distilled water for aqueous extract and 

100% methanol for methanol extract. Each 

solvent was replaced 3 times with fresh 

solvent and was allowed to remain in 

contact with the plant material for 24 h, the 

extracts were filteredwith Whatman filter 

paper. After filtration, extracts were dried 

using a rotary evaporator at 50 °Cfor 

aqueous extracts and 35 
°
Cfor methanol 

extracts [15]. 

Bacterial strains and culture media 

The test organisms used in this study 

includedSalmonella typhi (PTCC 1609). 

Which were obtained Persian Type Culture 

Collection (PTCC), Iran. 

Determination of minimum inhibitory 

concentration (MIC) and minimum 

bactericidal concentration (MBC) 

The stocked pathogens, which were stored 

in a -70 °C refrigerator, were thawed at 

room temperature and after cultivation on 

Muller Hinton agar (Merck, Germany) and 

were incubated at 37 °C for 24 hours. In 

order to prepare the McFarland standard 

0.5 ml of 0.048MBaCl2 (Merck, Germany) 

was addedto 99.5ml of 0.18 M H2SO4. The 

observance of the standard was measured 

in a spectrophotometer to ensure that itwas 

in the acceptable range (0.08-0.13 at a 

wavelength of 625 NM)[16]. 

Determination of MIC was carried out using 

the micro-dilution method. One hundredµl 
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of the culturemedium with 100 µl of each 

extract concentration was inoculated with 20 

µl of the microbial suspension in a sterile 

96-well microtitre plate. The first well was 

filled by aqueous and methanolic extracts, 

respectively at 25 and 50mg/ml 

concentration. Then the concentration was 

half folded for the next well to the last. Two 

wells of each row were designated to be as 

positive (without the extract) and negative 

(without the organism) controls. After an 

overnight incubation at 37°C, 20 µl of 2,3,5 

triphenyltetrazolium chloride (TTC) (5 

mg/ml) was added to each well as a 

colorimetric indicator of bacterial growth 

and incubated for 60 min at 37°C. The MIC 

was determined as the lowest concentration 

of the extracts that showed no color change. 

The MBC were determined, 10 µl from 

each well (without any red dye production) 

was sub-cultured on the Muller Hinton 

agar plates and incubated at 37°C for 24 h. 

The lowest concentration without any 

bacterial growth represented MBC. 

RESULTS 

The antimicrobial effect ofextracts on 

Salmonella typhi is shown in Table 1. 

Results obtained from the microdilution 

method, showed the aqueous extract 

(MIC=12.5 and MBC=12.5 mg/ml) was 

more effective than the methanol extract 

(MIC=25, MBC >50 mg/ml) on 

Salmonella typhi. In Figure 1 showed the 

effect of aqueous extract on Salmonella 

typhi. 

Table 1: Minimum inhibitory concentration (mg/ml) and minimum bactericidal concentration (mg/ml) of extracts 

of S. khorassanicaon Salmonella typhi 

 

Microorganism 

Aqueous extract 

   MIC        MBC    

(mg/ml)    (mg/ml) 

Methanol extract 

MIC        MBC (mg/ml)     

(mg/ml) 

Salmonella typhi 12.5         12.5 25          >50 

 

Table 2: Effect of different plants on Salmonella typhiin other studies 

Plants Type of 

preparation 

Main finding References 

OcimumGratissimum, 

Vernoniaamygdalina, 

Aframomummelegueta 

Aqueous, 

ethanol and 

methanol 

extracts 

Ethanolic and methanolic 

extracts of  three plants 

profoundly inhibited the 

growth of S. typhi 

 

[18] 

Schreberaswietenoiides,                     

Wrightiatomentora 

Methanol      

extract 

The methanol extractof both plant 

showed a MIC value of 4 mg/ml 

for S. typhi. 

 

[19] 

Eucalyptus Ethanolic, 

aqueous extracts 

The extract of eucalyptus from 

root,  leave and stem had exhibited 

activity against S.typhi. 

 

[20] 

Phyllanthusamarus, 

parquentinanigrescens 

Ethanolic, 

aqueous extracts 

Ethanol extract of 

Phyllanthusamarushad the 

strongest activity against 

Salmonella typhiwith 8 mm zone. 

 

[21] 

Entada Africa & Mimosa Ethanol Ethanol extracts and other 
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pigra L extract 

 

solvent fractions from this 

plants inhibitory effect on S. 

typhi. 

[22] 

Sennasiamae Ethanol, acetone, 

aqueous extracts 

The ethanol extracts showed the 

highest activity, followed by 

acetone extracts , while the 

aqueous extracts showed 

the lowest activity. 

 

[23] 

 

 
Figure 1: Effect of aqueous extract on Salmonella typhi 

 

DISCUSSION 

The antimicrobial effects of S. 

khorasanicahad not been found, whereas 

the extracts of other species of 

Scrophulariaexhibited antibacterial and 

anti-inflammatory effects. Mahboubiet al 

[17] indicated higher activity of ethanol 

extract Scrophularia strata antimicrobial 

activitythan the other extracts (aqueous, 

methanol) against Salmonella 

typhi(MIC=6.4),and aqueous extract 

showed lower antimicrobial activity, and 

the positive relation between the total 

phenolic content and its antimicrobial 

activity and according Table 2methanol 

and ethanol extracts of other plants to have 

higher antibacterial activity against 

Salmonella typhi too, But in our research 

the aqueous extract of  S. khorassanica has 

higher antimicrobial activity than that of 

methanol extract. Fernandez et al., [24] 

reported activity of the phenolic acid 

fractions of Scrophulariafrutescens and 

Scrophulariasam bucifolia against 

Salmonella typhi, showed the results S. 

frutescens (MIC=3.5 mg/ml) and S. 

sambucifolia (MIC=4.5 mg/ml) and S. 

frutescensdemonstrated a more pronounced 

activity than S. sambucifolia. The species 

most rich in phenolic acid, were also found 

to be the most active species in the 

antibacterial assay. The highest proportion 

of the phenolic compounds detected in S. 

frutescenscould explain the more potent 

activity of this species. Medicinal herbs are 

rich in phenolic compounds and are widely 
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used to increase the shelf life of food and 

in traditional medicine to treat many 

diseases are used [25]. So, perhaps we can 

say that the important antimicrobial 

compound inS. khorassanicawas carvacrol 

and thymol that according to research 

Ulteeet al[26]showed carvacrol is active 

against S. typhi. This compounds 

permeation in the lipids of the bacterial cell 

membrane and mitochondria, disturbing 

the structures and rendering them more 

permeable [27]. 

CONCLUSION 

Aqueous extracts 

Scrophulariakhorassanica is a medicinal 

plant native in Iran (Sarakhs), so may be 

used as an anti typhoid agent and natural 

antibacterial preservatives infood industry. 
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