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ABSTRACT: Using of antimicrobial compositions from medicinal plants against bacteria is growing up 
with respect to resist the bacteria in relation to derived antibiotics from microorganisms.  Hence, 
identification of chemical compounds of herbal oils, which are natural elements, are necessary to create 
scientific fundaments. In exchange for this matter, antimicrobial effects of Artemisia scoparia and A. 
Aucheri, which saliently are used in modern and traditional medicine, on Staphylococcus aureus, S. 
epidermidis, Escherichia coli, and Salmonella typhimurium were studied. Aerial parts of these species 
were phonologically collected at flowering period and after shrivelling in vitro setting, extracting of essence 
was done by Hydrodistilation method. Identification and analysis of chemical compositions of the essential 
oils were done by measuring the Retention Index and Mass spectrums using GC and GC/MS. The 
antimicrobial effects of the essential oils on bacteria were surveyed by micro-dilution broth method to 
determine the MIC and MBC and diffusion disk method to determine the areola diameter of lack of bacteria 
growth. The most and least effective components were accordingly detected in A. scoparia with 97.83% 
and A. Aucheri with 97.22%, respectively. The essential oil of A. scoparia was more effective on S. aureus 
and S. typhimurium bacteria while the resistance of E. coli in contradistinction to the essential oils of A. 
Aucheri was more than other species. The result showed that the essences of these herbs had 
considerable antimicrobial effects on growing of bacteria or equal to synthetic antibiotics at the minimum 
assumed situation. 
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INTRODUCTION 
 

 Necessity to produce healthy and organic food materials and using of modern antimicrobial compounds is 
growing up because of diseases outbreak due to fast-food services which accompany socioeconomic problems on 
account of infection with alimental origins (Tassou , 2000). Since the trophic health is a basic issue to both producers 
and industries, new approaches hence are necessary to reduce or weed out toxicant pathogens elements from foods 
using synthetic methods such as multi-preservers (Burt, 2004; Holley and Patel, 2005). Anxiety to use of some 
chemical preservers and negative feedback from consumers to them is caused to note more to natural preservers 
replacing to them. Attention of producers and users of nutrient matters to apply the essential oils of medicinal plants 
are growing toward to these natural products which are the most antibacterial and antifungal effects in odds with 
pathogenous microorganisms in foods and decaying of alimental matters (Valero and Salmeron, 2003). Furthermore, 
the essential oils of medicinal plants, as of important natural preservers, have so less harm to human health and 
environments in respect to the chemical preservers (Beuchat, 2001). 
 The species of Artemisia scoparia and A. Aucheri belong to Artemisia genus and Asteraceae family (Ghahraman, 
1994). As traditional medicine, aerial parts of A. Aucheri are used to remedy the blood sugar and inflammation. 
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Methanolic extraction of the herb is used to treat the fever, earache, and liver injuries due to acetaminophen. This 
species has evacuant nature and has chemical elements is called Scoparone which is useful to self-immune diseases 
(Habib and Vahid, 2013). ). The herb is also used to treat the icterus and hepatitis as it has bactericidal trait (Tan , 
1998). ). A. Aucheri is a perennial species which has disinfectant property and antimicrobial, parasiticidal, and anti-
poisoning effects (Azad’bakht , 2003). 
 Ali  (2000) have researched about chemical composition of the essential oils in A. scoparia and set forth that γ-
terpinene, Ogenol, Eugenyl valerate, Limonene, and P-cimene were the main elements in the essence. Kapoor  
(2004) have also given an account of the main compounds of the essential oil in A. scoparia species including β-
Myrcene, γ-terpinene, Neral, and Cis-p-mentha-2-en-1-ol elements as it was p-cimene, Di-limonene, and β-Myrcene 
elements in the report of Sing  (2008) from India. Some studies have showed different chemical compositions in the 
essential oils of A. Aucheri species such as 1,8-Cineole, Chrysanthenone, α-pinene, and Mesitylene (Hashemi , 
2007); and Camphor and 1,8-Cineole (Khorsand Mohammad Poor , 2002). Another research also showed that the 
Methyl eugenol in A. scoparia and 1,8-Cineole in A. balchanorum, Camphor in the A. leucodes and A. rhodantha 
species were the most chemical components in the essential oils (Basher , 1997).  
 Hadian  (2007) have reported that the essential oil of A. Aucheri is of more inhibitory effect than that in A. scoparia 
species. Antimicrobial effects of A. Aucheri were studied that negative gram bacteria were much resister than positive 
gram bacteria under the herb’s essential oil (Mahboobi and Ghazian’Bidgoli, 2009). On the one hand, Cha  (2005) 
have given an account of Camphor, 1,8-Cineole, and β-Caryophyllene elements in A. scoparia and β-Pinene, β-
Caryophyllene, and Capilene elements in A. capillaries as the main chemical compounds of the essences and they 
showed on the other hand that the essential oils of the herbs had considerably affected to control the bacterial growth 
in mouth and teeth. Some main elements such as α-Thujone, β-Thujone, Linalool, Terpinen-4-ol, and Nerol in the 
essential oil of A. absinthium species had substantially inhibitory effect on bacterial growth (Nin , 1995). El-Massry  
(2002) from Egypt studied about antibacterial effects of the essential oil of A. judaica and reported that the essence 
had antioxidant trait and can be used as flavours matter in food industries. The antibacterial effects of essential oils 
in A. spicigera and A. santonicum were more than A. absinthium and A. dracunculus species as Kordali  (2005) 
reported. Lopes-Lutz  (2008) studied about inhibitory effect of the essence in different species of Artemisia and 
claimed that the essential oils of all species held back to growing of E. coli, S. aureus, and S. epidermidis bacteria. 
Staphylococcus aureus was the most asthenic bacteria to essential oils of A. absinthium, A. arborescens, A. 
campestris, A. scoparia, A. vulgaris, and A. santonicum species (Baykan Erl , 2012). 
 Existing of microorganisms, especially bacteria, in the alimental matters has copious concern with the goal of 
public health and hygiene and in order to control the quality of food matters (Brunelle, 2001). Inasmuch as existing 
components in essential oils has important role against bacteria because of creation of synergistic effects, therefore, 
this research has concerned on quality and quantity of the essential oils in A. scoparia and A. Aucheri species and 
consequently their antibacterial traits were studied. 
 

MATERIALS AND METHODS 
 

A. Collecting of herbs and extraction of essential oils 
 In order to determine the chemical compositions of essential oils in two species and its antibacterial effects, the 
aerial organs of the species were phonologically collected at flowering period coincidentally from pristine habitat 
located in the central Alborz (Iran), and the freshly extracted herb was dried in vitro setting. A sample (80 g) of the 
aerial parts of the herbs, were extracted using a Clevenger apparatus (Trease and Evans, 1996) through 
Hydrodistillation for 3 hours (Goncalves , 2010). For the sake of the essential oil not to be mixed with water, 1 millilitre 
of pentane was poured into the storage inlet of the essential oil. Under the supposition that the moisture percentage; 
the essential efficiency was calculated in terms of weight (W/W). The extracted essential oils were collected and 
distilled using sodium sulphate, and kept at 4 °C in fridge until it was injected into GC device (Vagionas , 2007).  
 
B. Essential analysis 
 The extracted essential oil was firstly injected into GC apparatus and the most suitable programing of thermal 
column was then obtained for complete separation of compounds of the essential oil (Marriout , 2001; Mahzooni-
Kachapi , 2014). Additionally, the extracted essential oils were rarefied by dichloromethane and then injected into 
GC/MS device to obtain the mass spectrum and chromatograms of chemical components (Monthana , 2013) using 
deterrence indices, mass spectrometry, comparing of them with the standard compositions, and the data in the mass 
database of Wiley275L (Massada, 1976; Unwin, 1991; Davies, 1999; Adam, 2007). 
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C. Surveying of antibacterial effects of the herbs 
 In order for analysing of bactericidal effects of the extracted essential oils of the herbs, the gram-positive 
bacterium of Staphylococcus aureus (PTCC1431) and the gram-negative bacterium of Escherichia coli (PTCC1399) 
and Salmonella typhimurium (PTCC1609), which have been prepared from the Centre for Scientific and Industrial 
Research of Iran, were used (Mortazavi, 2009; Rezvanpanah , 2011). 
 
E. Preparing of McFarland 0.5 standard  
 The standard of McFarland 0.5 was prepared by mixing 0.05 ml of 1% H2SO4 (Sulphuric Acid) and 9.95 ml of 
1% BaCl2 (Barium Chloride) (Saha , 2013) which its turbidity was 1×108 Colony Forming Unit per ml (CFU/ml) 
(Tavassoli , 2011). 
 
F. Providing of microbial suspension equivalent of McFarland 0.5 
 In order to prepare the suspension, each bacterium was settled in new culture medium. Stock culture was 
inseminated to gradient culture of nutrient agar 24 hours before to perform the test. Ringer solution was used to tub 
the grown culture surface and obtained dense microbial suspension. Some microbial suspension then was effused 
upon sterile tube covering Ringer solution and its turbidity was measured by spectrometer with 530 nm wavelength. 
It was rarefied by Ringer solution when soluble turbidity was equalled to turbidity of the McFarland 0.5 solution (Baron 
& Finegold, 1990; Katarina , 2002)   
 
G. Determining of MIC and MBC  
 The Minimum Inhibitory Concentration (MIC) was defined as the lowest concentration of the compound to inhibit 
the growth of microorganisms (Saha , 2013). Hence, in order to determine the MIC, 96-sink microplate with eight 
rows of 12-sink 250 microliter volume were used (Mahon , 2000). 175 µl sterile nutrient broths were added into first 
sink of each microplate row and 100 µl then were added to other sinks. 25 microliter of the essence in first sink of 
each row was dissolved in Dimethyl Sulfoxide (DMSO) resolvent (Karaman , 2001). Ultimately, prepared stock 
substance of bacteria with 25 µl consistency was included into all sinks excluding sinks number 11 and 12 because 
the sink number 11 in each row was evidence of the essential oils with just culture medium and sink number 12 in 
each row was also witness of bacteria to determine the bacterial inhibitory with culture medium and bacterial compost. 
The MIC values of the extracts against bacterial strains were determined based on the micro-well dilution method by 
means of incubating of the inoculated tubes at 37°C for 24 hours. In fact, turbidity of the substance inside of tubes 
demonstrates the bacterial growth and the MIC was determined when the first tube was entirely cleared without any 
turbidity (Ali’Khani and Mansouri, 2007).      
 Minimum Bactericide Concentration (MBC) was determined in quite sterile condition of the test tubes without any 
turbidity so that 10 µl of it was taken and put it to plates where nutrient agar culture substance had and then incubated 
at the appropriate temperature 37°C for 24 hours (Fatouma , 2010; Cetin , 2011). Growth and non-growth of bacteria 
were then followed and the first density, which did not have any bacterium growth, was considered as the MBC 
(Baron and Finegold, 1990).  
 
H. Determining of areola diameter of non-growth using diffusion disk method 
 1 milliliter Muller-Hinton broth culture was added to sterile test tube. A given volume of the essential oils of the 
herbs was added to blank disk and put on plates and these incubated at the appropriate temperature 37°C. After 18-
24 hours to grow the microorganisms, the disks were given out and the rate of areola diameter of non-growth were 
measured based upon millimetre. In order for comparing of the antimicrobial rate of the essence, evidence disks of 
positive Gentamycin and Ciprofloxacin with given density were used (Gradwohl , 1980). 
 

RESULTS AND DISCUSSION 
 

RESULTS  
A. Percentage and chemical composition of the essences 
 As qualitative view, the extracted essential oils were yellow colour with penetrative odour. Evaluation and 
analysis of achieved chromatogram and spectra showed that 74 elements as the chemical compositions in the 
essential oils of Artemisia scoparia that they were comprised about 97.83 % of the essence. The main compounds 
in the herb were 1,8-Cineole, Camphene, Bicyclo[2.2.1]heptan-2-ol,1,7,7, Spathulenol, and Cyclohexene,1-methyl-
3-(1-methy). Artemisia Aucheri had 57 chemical compositions (97.22% of the essence) which chrysanthenyl acetate, 
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camphor, beta-Myrcene, alpha-pinene, and 1,6,Dimethylhepta-1,3,5-triene were the most elements in the essential 
oils of the herb (Table 1).  
 

Table 1. Chemical compositions of the essential oils of A. scoparia and A. aucheri in the area 
 

Retention Index Artemisia aucheri Artemisia scoparia     Compound Row 

911 0.21 - Cyclopentane,2-ethyl-1,1-dimethyl- 1 
915 - 0.46 4-Methyl-1,5-heptadiene 2 
917 - 0.48 Cyclohexane,1,1,3-trimethyl 3 
921 - 0.21 Octyne 4 
958 - 0.25 Cyclopenthane,bromo 5 
962 - 3.36 Santolina triene 6 
966 0.21 1.25 Tricyclene 7 
980 0.77 - Bicyclo[3.1.0]hex-2-ene,2-methy… 8 
982 4.8 2.3 Alpha-pinene 9 
998 4.19 6.74 Camphene 10 
1013 - 0.29 (1.Alpha.,4.beta,.6.alpha)-and…. 11 
1023 3.92 2.7 Sabinene 12 
1037 - 0.72 (Z)-2-(Aminomethylene)-3,3-dimet… 13 
1039 4.98 - Beta-myrcene 14 
1048 0.22 - Octen-3-ol 15 
1066 0.43 - Alpha-terpinene 16 
1067 - 0.51 3,3,6-Trimethyl-1,4-heptadien-6-ol 17 
1070 2.79 13.08 1,8-Cineole 18 
1094 0.22 - Benzene acetaldehyde 19 
1100 2.49 1.32 Gamma-terpinene 20 
1102 0.79 - 1,3,6-Octatriene,3,7-dimethyl-,… 21 
1109 - 0.51 Butanoic acid 22 
1113 - 0.69 Trans- sabinene hydrate 23 
1116 - 1.00 1,5-Octadiene-3,7-diol,3,7,dime… 24 
1117 1.32 - 2(3H)-Naphthalenone,4,4a,5,6,7,… 25 
1125 3.77 - Bicyclo[3.1.0]hexan-2-ol,2-meth 26 
1127 - 0.8 Artemesia alcohol 27 
1131 0.69 - Alpha-terpinolene 28 
1134 0.42 - 3-Methyl-2-(2-methyl-2-butenyl)-… 29 
1149 0.48 - Filifolone 30 
1170 4.31 - 1,6,Dimethylhepta-1,3,5-triene 31 
1175 - 0.8 Pinpcarvone 32 
1217 - 3.74 Cyclohexene,1-methyl-3-(1-methy… 33 
1225 - 1.82 2-Cyclohexen-1-ol,3-methyl-6(1… 34 
1226 6.04 - Camphor 35 
1227 0.53 - Myrtenol 36 
1235 0.41 - Trans-carveol 37 
1243 2.92 5.2 Bicyclo[2.2.1]heptan-2-ol,1,7,7… 38 
1247 3.72 - 1,3-Cyclohexadiene,1-methyl-4-(… 39 
1264 2.31 - Bicyclo[3.1.1]hept-2-en-4-ol,2… 40 
1266 - 1.82 1-(Pent-4-enyl)cyclopentene 41 
1292 0.81 - Phenol,2-methyl-5-(1-methylethy… 42 
1294 - 2.05 6-methylbicyclo[2.2.2]oct-5-en-2… 43 
1296 1.34 1.29 Ethanone,1-(1,4-dimethyl-3-cycl… 44 
1300 0.28 - Cyclohexane,1-methylene-4-(1-me… 45 
1301 - 0.69 Delta-terpinyl acetate 46 
1310 - 0.26 Myrtenyl acetate 47 
1314 - 0.25 1,4-Cyclohexadiene-1-methanol,4… 48 
1319 - 1.01 2-Cyclohexen-1-ol,2-methyl-5-(1… 49 
1320 - 1.33 7-Azatricyclo[4.2.2.0(2,5)]decan 50 
1321 1.83 - Alpha-terpinenyl acetate 51 
1325 - 1.94 2-Carene 52 
1332 - 0.79 Phenol,2-methoxy-4-(2-propenyl) 53 
1337 6.29 - Chrysanthenyl acetate 54 
1345 - 1.02 Bornyl ester of propanoic acid 55 
1348 0.45 - R-limonen 56 
1349 - 0.57 1-(1H-Imidazol-2-yl)=ethanone 57 
1350 0.46 - Copaene 58 
1354 - 0.29 Beta-elemene 59 
1363 2.96 - Geranyl propionate 60 
1369 - 1.36 Cis-jasmone 61 
1370 - 0.31 Ethyl tetra methyl cyclopentadiene 62 
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Retention Index Artemisia aucheri Artemisia scoparia     Compound Row 
1371 0.32 - Davana furan 63 
1374 2.81 2.6 Trans-caryophyllene 64 
1383 0.45 - 1,7,7-Trimethyl-2-vinylbicyclo[2… 65 
1384 - 0.45 5-Octen-2-one,3,6-dimethyl- 66 
1390 - 0.6 1H-3a,7-methanoazulene,2,3,4,7,… 67 
1395 0.47 - Alpha-humulene 68 
1401 1.62 - 4-(4-Methoxyphenyl)oxazole 69 
1407 - 1.42 Gymnomitr-3(12)-en-15-oic acid 70 
1409 - 0.25 Beta-selinene 71 
1413 1.68 3.68 Germacrene-D 72 
1421 - 0.84 Naphthalene 73 
1428 - 2.81 Bicyclogermacrene 74 
1431 - 0.38 Germacrene A 75 
1438 - 0.55 Alpha-amorphene 76 
1441 3.01 - Davana ether 77 
1443 - 0.2 Delta-cadinene 78 
1461 - 0.35 Caryophyllene oxide 79 
1469 - 0.33 Nerolidol 80 
1481 - 1.00 2-Octyn-1-ol,7-[(tetrahydro-2H-… 81 
1488 - 3.84 Spathulenol 82 
1490 - 0.45 Salvial-4(14)-en-1-one 83 
1501 - 1.62 Cyclohexene,6-ethenyl-6-methyl-… 84 
1507 - 0.31 Trans-z-alpha-bisabolene epoxide 85 
1509 - 0.69 (1RS,2SR,4SR,9RS)-1,6,6-trimethy… 86 
1516 - 0.32 Farnesol 87 
1520 0.52 - 1H-Cycloprop[e]azulene,decahydr… 88 
1523 - 3.39 Diepi-alpha-cedren I 89 
1528 - 0.93 2H-2a,7-methanoazuleno[5,6,b]oxi 90 
1530 - 0.26 Sinularene 91 
1532 0.57 - Trans-isolimonene 92 
1534 - 0.55 Germacrene B 93 
1539 - 0.95 Caryophyllenol-II 94 
1551 3.19 - Ethanone,1-(2-hydroxy-4,6-dimet… 95 
1552 - 0.22 Alpha-bisabolol 96 
1558 - 1.13 (3S,4R,5S,6R,7S)-Aristol-9-en-3-… 97 
1568 1.76 - 1,4,6,7,8,9-Hexahydro-2-methoxy-… 98 
1575 - 0.35 Bicyclo[7.2.0]undec-4-ene,4,11,… 99 
1578 1.51 - 1,1-Cyclohexane diacetic acid 100 
1584 1.61 - (4S,5R)-5-Hydroxycaryophyll-8(13… 101 
1586 - 0.22 Gamma-costol 102 
1589 0.74 - 3-Carene,4-acetyl- 103 
1596 - 0.38 Alloaromadendrene oxide-(1) 104 
1598 3.03 - 5-Heptan-3-one,2-(5-ethenyltetr… 105 
1601 - 0.27 Caryophylla-3,8(13)-dien-5-alpha 106 
1622 1.06 - Dimethyl(n-pentyl)chlorosilane 107 
1632 - 0.34 3-Octyne,2,2,7-trimethyl- 108 
1639 1.2 - 2-Octyn 109 
1648 0.3 0.25 2-Pentadecanone,6,10,14-trimeth… 110 
1653 - 0.32 4-[(Trimethylsilyl)ethynyl]benza… 111 
1730 - 0.22 Dibutyl phthalate 112 
1806 0.23 - Phosphonic acid 113 
1817 0.6 0.33 Phytol 114 
1864 0.28 - 1,8-Anhydro-cis-alpha-copaene 115 
2082 2.33 1.82 1,2-Benzenedicarboxylic acid,bi… 116 
2214 0.28 - Eicosane 117 
2247 0.29 - Hexadecane 118 

  
B. The rate of MIC and MBC in the herbs’ oils 
 The results showed that inhibitory and lethality effects of the essential oils of herbs on bacteria were optimal and 
the rate of effectiveness on microorganisms was different (Table 2). The maximum required density of the essence 
of A. scoparia to control the growth (MIC) and death of bacteria (MBC) influenced on E. coli and the minimum of it to 
S. aureus and S. typhimurium. While the maximum amount of the required essence of A. Aucheri to MIC and MBC 
was used to S. epidermidis and E. coli as the least one was to S. aureus and S. typhimurium. On the other hand, S. 
aureus and S. typhimurium were more sensitive to the essence of A. Aucheri than A. scoparia species while reversely 
E. coli was much resistance to the essence of A. scoparia than A. Aucheri.   
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Table 2. the rate of MIC and MBC (mg/ml) in the essential oils of A. Aucheri and A. scoparia 

 
Bacteria Gram Artemisia scoparia Artemisia Aucheri 

MIC MBC MIC MBC 

Staphylococcus aureus Positive 0.2 0.46 0.04 0.09 
Staphylococcus epidermidis Positive 0.93 1.86 0.18 0.36 
Escherichia coli Negative 3.73 7.46 0.18 0.36 
Salmonella typhimurium Negative 0.2 0.46 0.04 0.09 

 
C. Areola diameter of non-growth of bacteria using the herbs’ essences 
 The bacterium of E. coli with the minimum areola diameter of non-growth was the most resistant bacteria in 
respect to the essences of both herbs while the S. aureus was the most sensitive bacteria to them (Table 3). The 
results also showed that the essences of herbs able to control the bacteria growth more than synthetic antibiotics or 
equivalent of them.    
 

Table 3. the inhibition diameter (mm) of non-growth of the essence of herbs on bacteria and comparing to the antibiotics 
 

Bacteria Gram Essential oil Gentamycin Ciprofloxacin 
A. scoparia A. Aucheri 

Staphylococcus aureus Positive 18 39 12 30 
Staphylococcus epidermidis Positive 16 20 21 31 
Escherichia coli Negative 14 19 22 32 
Salmonella typhimurium Negative 17 21 19 28.25 

 
DISCUSSION 
 Unharmful consumption ability of essential oils of plants and their antimicrobial effects is caused to conduct 
resent researches toward to investigate the microbicidal effects of the essential oils of medicinal plants in vitro for 
the sake of controlling of food borne microorganisms (Ultee , 1999; Bhurinder Sing , 2001). Although both species, 
A. scoparia and A. Aucheri, were found same habitat, their chemical components were different which refer to 
inconsistency in herbal genomes and environmental factors as Basher  (1997), Ali  (2000), Kappor  (2004), and Sing  
(2008) have claimed similar arguments on A. scoparia and the other species of Artemisia. 
 The essential oil of A. scoparia has more effects on S. aureus and S. typhimurium than the A. Aucheri’s essence. 
Reversely, the essential oil of A. Aucheri has more ascendancy on E. coli than the other species. It seems that less 
sensitivity of negative gram bacteria in contrast with antimicrobial effects of the essence refers to external membrane 
of cellular walls of bacteria which has hydrophilic structure and for abundant porin protein that soluble small 
hydrophile matters can go by membrane as it holds back other big molecule and hydrophobic matters (Azaz , 2002). 
Since the most components of the essence are formed by hydrophobic elements, hence exterior membranes limit 
infiltration of hydrophobic matters through liposaccharide layer. These compounds therefore cannot effortlessly go 
over the wall. Direct contact of the hydrophobic elements of the essences in positive gram bacteria takes place to 2-
layer phospholipid where the elements can put their affections include increasing of ions infiltrability, leaking of 
cellular vital compounds, or as disability of enzymic system of bacteria (Sandri , 2007).          
 Chemical structures of essential oils have antimicrobial effects as have been reported by some researches such 
as Hadian  (2007) have pointed out that the inhibitory effect of A. Aucheri was more than A. scoparia. Mahboobi and 
Ghazian’Bidgoli (2009) have also reported that negative gram than positive gram bacteria were more resistant in 
respect to the essential oil of A. Aucheri. Nin  (1995) and El-Massry  (2002) about the essential oil of A. absinthium 
and A. judaica have respectively drawn attention to the inhibitory effects of them on bacteria. The study of Lopes-
Lutz  (2008), Kordali  (2005), and Baykan Erel  (2012) have also showed the inhibitory effects of different species of 
Artemisia on bacterial growth.  
 
Conclusion 
 For as much as the essential oils of A. scoparia and A. Aucheri can robustly control the growth of different 
bacteria even more than synthetic antibiotics or in the region of them, using of the herbs’ essences therefore can be 
suggested to food industries. 
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