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 تيپل مورد مطالعه به روش پور يهاسميکروارگانياه سرخارگل بر ميگ يو اتانول يآب يهاعصاره يکروبيم : اثر ضد2جدول 

 

II

RI

RI

RR

R R 

RR

RR

RR

R: Resistant    I: Intermediate  

گرم يليبر حسب مMBC يو حداقل علظت کشندگ MICي، حداقل غلظت مهار کنندگمتريليبر حسب م ن قطر هاله عدم رشديانگي: م3جدول 

 مطالعه مورد  يهاسميکروارگانيبر ماه سرخارگل يگ يو اتانول يآب يهاعصاره تريليليبر م

 

MIC MBC

a*bcde
 

abcde

abcde

abbcd

**abb

abc

abc

abb

abcde

abcde

aabcd

abbcd

abbcc

abbcd

aabcd

abcde

*

**



 

 

 
172 
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 مورد مطالعه يهاسميکروارگانيبر م اه سرخارگليگ يو اتانول يآب يها: برهمکنش عصاره5جدول 

MICAMICEFIC (AE/A) FIC (EA/E)FICI (A+E)

FIC<≥FIC≥≥FIC

FIC>

 بحث 

ويعف نووضوودويد نی کسووويآنتوووجوو خواوو   و

 زوع  ملوت جو وبو وووويخرمانويعلاوهوبرو ثرهاويکنندگ

بوو خهووریوو اويهواوخروسوا وویويوخ روواهوا ویبو وگوويسونتو

ویويوخ روواها یگوخرو یثان ويها یوج خوترک(.و31 ست)

ر ووي ژهیووت جو ووووریوو اويهايسب وشدهوک وخروبررس

ويهووا یوووجوو خوترکوژهیووواوو خوج وو وکننوود.وبوو وبوو 

واهووا یم جوو خوخروگويکروبیضوودمووويد نی کسووويآنتوو

ويهاستیپاخزودیت لوير وبر واها یگونی وتی همویيخ رو

ويهواود  ی کسووويووآنتووويخروع  موپزشکودیووجدويعیبب

ونیووباو ،وخووچند  وساات و ستویيعوغذ یخروصناويعیبب

ويهواووهواومااوموتووخ رونیووحودو وو زوشی سوتفاخهوبووووحا 

خ نشومند  ووونیبنوابر و.وا  هدوخ شتوير وخروپويکروبیم

واهووا یمخت ووگوگويهوواقسوومتويبووروروویيهوواقیووتحا

ر ووياهیووباومنشاوگودیجدويکشگوخ روهاويبر و،یيخ رو

(،32 نود)وتوقر روخ خهیخرو ول 
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Abstract: 
Background & aim: The study of medicinal plants in order to discover new medicinal sources against 

microbial infections in recent years has received much attention. The aim of this study was to determine the 
antioxidant and antimicrobial properties of aquatic and ethanolic extracts of redheads on some gram-positive 
and gram-negative bacteria. 
 

Methods: The present experimental study was conducted in 2018 at BuAli Sina University. The Maceration 

method and solvent of water and ethanol at a ratio of 1 to 5 was used for extraction. The total phenolic 
contents of the extracts were measured by Folin-ciocalteau method. Then, the amount of cichoric acid of 
purple coneflower was determined using by high performance liquid chromatography. Antioxidant activity of 
different concentration of extracts were assessed by diphenyl picrylhydrazyl radical-scavenging activity and 
compared with synthetic antioxidant butylated hydroxyl toluene (BHT). The micro-organisms investigated in 
the present study were:  Staphylococcus aureus, Staphylococcus epidermidis, Listeria innocua, Bacillus 
cereus, Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium and Shigella flexneri. The 
antimicrobial activity of aqueous and ethanolic extracts was tested by pour plate, agar well diffusion, minimum 
inhibitory concentration (MIC), and minimum bactericidal concentration (MBC) methods. Also interaction of 
these extracts was also studied by FICindex determination using modified dilution checkboard method. 
Experimental data were analyzed using ANOVA by the SPSS version 20 software and mean comparison were 
done using the t-test and Duncan's multiple range test. 
 

Results: The results indicated that the ethanolic extract had the highest total phenolic content and cichoric 

acid. The ability of purple coneflower aqueous and ethanolic extracts in scavenging free radicals was found to 
be higher in the ethanolic extract with a concentration of 3000 μg/ml. The aqueous extract of purple 
coneflower at the concentrations of 25 and 50 mg/ml has no inhibitory effect on gram negative bacteria 
growth. The maximum diameter of inhibition zone of aqueous or ethanolic extracts of this plant in a 
concentration of 400 mg/ml pertained to the bacterium Staphylococcus aureus. The minimum zone diameter 
in this concentration was associated with Pseudomonas aeruginosa. Furthermore, purple coneflower extracts 
showed greater inhibitory effect on gram positive bacteria in comparison with gram negative bacteria. Also the 
results showed that ethanolic extract had greater inhibitory effects on the strains studied compared to aqueous 
extract. The MIC of purple coneflower ethanolic extract ranged from 16 to 256 mg/ml, depending on the type 
of bacteria (gram positive or gram negative). 
 

Conclusion: These findings revealed that ethanolic extract of purple coneflower has antimicrobial effects on 

gram positive bacteria and can substitute for chemical preservatives. Also according to the results of this 
study, further research on the antimicrobial compounds of the purple coneflower is suggested to be used in 
the treatment of infectious diseases. 
 

Keywords: Purple coneflower extract, Phenolic compounds, Cichoric acid, Antimicrobial activity, Antioxidant 

properties 
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