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 Dental biofilm considered as the primary etiology for periodontal diseases 

and its early colonizers are of great importance in the succession stages of 

biofilm formation such as Streptococcus oralis. Nowadays there is a need 

to find natural substances from plants with antibacterial activity as an 

alternative to Chlorohexidine. To determine in vitro antibacterial effects of 

alcoholic Commiphora Myrrha and Ziziphus spina-christi leaves extracts 

alone and in Combination against Streptococcus oralis. Supragingival 

dental plaque samples were taken from 15 subject with dental plaque 

induced gingivitis then morphological, microscopical examination, 

biochemical tests and Vitek 2 were used to confirm identification of 

Streptococcus oralis. The Commiphora Myrrha and Ziziphus spina-christi 

leaves extracted by using ethanol alcohol. The susceptibility of bacteria 

against the extracts, the minimum bactericidal concentration and the 

minimum inhibitory concentration were determined separately and in 

Combination compared with chlorhexidine gluconate 0.2% and deionized 

water. Commiphora Myrrha and Ziziphus spina-christi leaves ethanol 

extracts had considerable antibacterial effects against Streptococcus oralis 

with various degrees of growth inhibition zones. It was shown that 

Combination extracts was the most effective compared to Chlorohexidine 

then Myrrha and lastly Ziziphus leaves extracts. The minimum inhibitory 

concentrations of the extracts ranged from (0.2-0.6 g/ml). The minimum 

bactericidal concentration of alcoholic extracts ranged from (0.4- 0.8 g/ml). 

The antibacterial activity of Alcoholic combination extracts was the highest 

antibacterial activity with all concentration against Streptococcus oralis 

than Myrrha and Ziziphus leaves extracts were even higher than 

Chlorohexidine when used at higher concentration, so it can be used as an 

alternative to Chlorohexidine. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The periodontal disease can be defining as an inflammatory disease with a destructive ability to the tissues 

that surrounding the teeth and is caused by a group of specific microorganisms, [1].  
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Periodontal diseases are one of the major dental pathologies that affect human populations worldwide at high 

prevalence rates, [2] and affecting more than 30% of the human race, [3]. 

 

Dental biofilm-induced gingivitis is the most common form of periodontal diseases, It is initiated by 

accumulation of Dental plaque at or near the gingival sulcus [4], gingivitis affect more than 90% of the 

population [5]. Inflammation of the gingiva is considered the risk factor for the initiation of periodontitis, 

thus control of gingivitis is essential for the primary prevention of periodontitis [6]. The early colonizers of 

dental plaque are of great importance in the succession stages of dental biofilm formation and maturation. 

[7]. Streptococci Species (S.S) can colonize tooth surface early and initiate dental biofilm formation. The S. 

oralis is a facultative anaerobe and α-hemolytic reaction can be detected when colonies are grown on blood 

agar plates, [8]. Brushing and using the other forms of mechanical plaque control cannot completely remove 

all dental biofilm and its periodontal pathogens from. 

 

the tooth surface [9], therefore the chemical control of supragingival dental plaque is important, chlorhexidine 

gluconate (CHX) can be used as first agent. But it has many side effects like brown staining of teeth and 

tongue, alteration in the taste and oral desquamation and others [10]. Plant derived products have been used 

for medicinal purposes for centuries as they are a reservoir of chemical agents with antimicrobial properties, 

[11], hence herbal medicines are increasingly used for treatment against different human disorders with their 

safety and efficacy [12], [13]. 

 

Herbal extracts of great importance and have received attention because of being natural, non-synthetic, non-

chemical and they have been long used in traditional medicine [14]. Many Plants used in traditional medicine 

contain substances, these includes flavonoids, polyphenols. and alkaloids such as, Commiphora Myrrha (C. 

Myrrha) which used as an antiseptic in toothpastes and mouthwashes. It can be used as an analgesic for 

toothaches (powders) [15]. The antimicrobial activity showed by these, plants are potential sources for new 

antibiotics preparation [16- 18]. Ziziphus spina-christ (ZSC) is one of the most widespread native plant that 

provides wide and cheaply available source for new antimicrobial agents [19- 21], and used for toothaches 

and as a mouth wash [22]. This study investigate the possible anti-bacterial effects of herbs on Streptococcus 

Oralis, the primary colonizers of dental plaque. Considerably, it has been interested to determine the effects 

of C. Myrrha and Ziziphus spina-christi leaves (ZSCL) extracts as antibacterial agents against. 

 

2. MATERIALS AND METHODS 

The present in vitro study conducted at the Laboratory Unit at AL Shaheed Alsader Hospital in Baghdad. The 

study protocol was approved by the Medical Ethical Committee, College of Dentistry, University of Baghdad. 

 

Preparation of culture media according to manufacturer's instructions include; Blood agar (Oxoid, England), 

Brain Heart Infusion Broth (BHI-B) (Himedia, India), Mitis Salivarius Agar (MSA) (Himedia, India), 

Nutrient Broth (Himedia, India), MuellerHinton Agar(MHA) (Neogen, England). The dental biofilm samples 

were collected from subjects with supragingival dental biofilm, subjects should informed about purpose of 

the study, should not take antibiotics or mouth wash medications within at least one month before the study 

and the consent form and approvals were obtained from each sujectss prior to collecting the samples. Samples 

were taken from supragingival dental plaque by a sterilized Gracy curette, after the tooth was isolated by 

cotton roll and dried by air spray to prevent contamination from saliva and other tissues, the collected samples 

of dental plaque  were immediately transferred to 3 ml of (BHI-B) then immediately transporting to laboratory 

and incubated anaerobically for 4 hrs., at 37°C [23], then inoculate the bacteria from BHI-B to blood agar 

and culturing sample by streaking method and incubated for 48 hrs. at 37°C. in the anaerobic incubator  after 

that each isolated colony was subcultured on the selective agar media for Streptococci which is MSA to be 
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inoculated under anaerobic conditions using anaerobic gas pack and anaerobic jar at 37°C for 48 hrs,[24]. 

 

The colonies of S. Oralis were identified and diagnosed according to their morphological characteristics on 

the agar plates [25], Gram stain [26], biochemical test (catalase test) [27], hemolytic ability [28], antibiotic 

sensitivity test [28], and Vitek 2 test [30]. 

 

The present study involved two in vitro experiments, 

 

2.1 The first experiment 

Concerning to test the effects of alcoholic Commiphora Myrrha (C. Myrrha) and Ziziphus spina-cristi 

leaves(ZSCL) extracts separately and in Combination on the sensitivity of S. oralis. isolated from 

supragingival plaque. 

 

2.2 Second experiment 

Determination of the minimum inhibitory concentration (MIC) and the minimum bactericidal concentration 

(MBC) [28] of alcoholic C. Myrrha and ZSCL extracts separately and in Combination extracts against S. 

Oralis, in comparison to 0.2% CHX. As a positive control and deionized water as a negative control. 

 

Test tubes were labelled by the No. of the different conc. of the Myrrha and ZSCL extracts separately and 

together and arranged in a rack, after that 1 ml of bacterial suspension (5th dilution) were added to each tube 

then 0.5 ml of the tested agents were added to its designated tube. Then tubes anaerobically incubated for 48 

hrs at 37ºC. Then tubes were examined to see if there was any turbidity (turbidity indicated bacterial growth), 

the tubes that lack the turbidity were identified as the MIC. 

 

Swab was taken from each tube and spread on a blood agar plate using a sterile spreader and incubated 

anaerobically for 48 hrs. at 37ºC, then examined for bacterial growth, the plates that showed no growth were 

identified as MBC [34]. 

 

2.3 Extraction procedures 

The extraction procedure of alcoholic ZSCL and C. Myrrha was conducted in the Ministry of Industry and 

Minerals, Corporation of research and Industrial Development, Ibn- AL-Betar research Centre, in Baghdad – 

AL-Iraq.  The oleo-gum-resin of C. Myrrha was collected from local herbal market. Plant materials were cut 

into smaller pieces and washed with distilled water, dried in incubator at 37°C and then grinded into fine 

powder using electric blinder [31]. 

 

Plant Material of ZSCL were collected from the farms in Baghdad city and prepared according to previous 

procedure [21] as follows: The leaves of ZSC were washed under tap water followed by distilled water and 

air- dried at room temperature. Dried leaves were grinded into coarse powder using electric blinder and 

packed in clean and dry containers for further use. The 100 gm of ZSC leaves were dissolved in 500 ml of 

70% ethanol concentration (conc.). The solution was shaken for 8 hrs at room temperature using shaker and 

then filtered by using Whitman ™ no.1 filter paper. The remaining solvent traces were evaporated by leaving 

the filtrate at room temperature until completely dry, the resulted powder was collected and kept in tightly 

closed dark glass container at room temperature. 

 

The ground resin (100 gm) of C. Myrrha was extracted by percolation in 70% ethanol at (40–60°C) using 

sonic bath at room temperature for 8 hrs. and filtered by using Whitman™ no. 1 filter paper. 
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The solvent was removed under vacuum using rotary evaporator device, then placed in hot air oven at 40ºC 

to complete the dryness and the resulted thick sticky paste preserved in a refrigerator [32]. 

 

2.4 Mixing procedure of alcoholic C. Myrrha with ZSCL extracts 

According to method demonstrated previously [33], the mixing procedure for 20% conc. started by the 

addition of 1ml from 20% conc. of alcoholic Myrrha extract and 1ml from 20% conc. of ZSC leaves extract, 

then vortex mixer was used to obtain homogenous solutions and the same procedure followed for every conc. 

 

Plant sample deionized water was evaluated by the disc diffusion method. Sterile filter paper discs (6 mm in 

diameter) impregnated with 0.1 ml of different conc. 

 

from extracts were then sited on the surface of MHA plates. Plates were incubated anaerobically for 72 hrs. 

Zone of inhibition was measured by using ruler. 

 

Statistical analysis; was done using mean(mm), standard deviation S.D., One-way Analysis of Variance test 

ANOVA test least significant difference LSD and Independent sample t-test. Significance of all the statistical 

tests were determined by using SPSS (Statistical Package for Social Science). 

Non-significant (NS): P>0.05, 

 Significant (S): 0.05 ≥ P>0.01 and Highly 

significant (HS): P<0.01. 

 

3. THE RESULTS 

The S. oralis colonies were examined and diagnosed in reference to their morphological characteristics on 

MSA plates, and appeared as spherical or ovoid in shape with raised or convex smooth surfaces, light blue in 

color, and about 1-2μm in diameter, The characteristics of S. oralis colonies were shown under 

stereomicroscope as concentric circle structure inside colonies of S. oralis, circular slightly raised surfaces 

and non-adherent agar surface. 

 

The cells of S. oralis were Gram-positive, spherical, and arranged in short chains. Catalase negative, with 

Alpha hemolytic ability and it was resistant to Optochin, also was Arginine dihydrolase test negative. 

According to report of Vitek 2 test, results identified S. oralis 

 

For S. oralis sensitivities, the diameter of inhibition zones were found to increase as the conc. of extracts 

increased and no inhibition zones at 20% and 40% conc. of ZSCL extract. 

 

Myrrha extract at all conc. showed higher mean values of inhibition zones than CHX except at 20% conc. 

which revealed mean value less than CHX. The ZSCL extract showed that mean values of all conc. less than 

for CHX, except at 100% conc. that showed almost comparable mean values of inhibition zones but 

Combination extracts showed higher mean values of inhibition zones than CHX at all conc., hence, 100% 

conc. of Combination mixture extracts revealed a maximum mean value of inhibition zone was (10.27 mm), 

while D.W. showed no inhibition zones. One-way ANOVA test revealed highly significant differences among 

different conc. of extracts separately and in combination with CHX and D.W. All conc. of combination 

extracts revealed the highest mean values of inhibition zones against S. oralis followed by Myrrha then ZSCL 

extracts as shown in table (1). By using LSD test between each pair of different conc. of Myrrha, ZSCL and 

Combination extracts, table (2), the following results were demonstrated: Highly significant differences were 

found with all conc. of extracts except for ZSCL between 20% and 40% conc. there was a non- significant 

difference, while Combination extracts revealed a significant difference between 20% with 40% conc. 
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Using LSD test to compare each conc. of Myrrha, ZSCL and Combination extracts with CHX and D.W., table 

(3). Highly significant differences were found between CHX, D.W. with each concentration of Myrrha, ZSCL 

and Combination extracts, except between CHX with Myrrha at 40% conc. there was non-significant 

difference, also between CHX with ZSCL at100% conc. and between CHX with Combination extracts at 20% 

conc. there were non-significant differences, hence between D.W. and ZSCL extract. there were non-

significant differences at 20% and 40% conc. 

 

Generally, by using t-test the comparisons between mean values of S. oralis inhibition zones for the same 

conc. of each pair of extracts as shown in tables (4), (5) and (6) demonstrated that highly significant 

differences presented at all conc. of extracts. 

 

The MIC and MBC of alcoholic C. Myrrha were 40% (0.4 g/ml) and 60% (0.6 g/ml) respectively, while for 

ZSCL extract were 60% (0.6 g/ml) and 80% (0.8 g/ml) conc. respectively.  

 

The MIC and MBC of the combination extract were 20% (0.2g/ml) and 40% (0.4g/ml) respectively.   

 

Table (1): The statistical analysis of S. oralis inhibition zones by different conc. of alcoholic Myrrha, 

ZSCL, Combination extracts, CHX and D.W. 

Agents Conc. NO. Mean ±S.D. ANOVATest 

CHX 0.2% 4 4.02 0.81  

D.W.  4 0.00 0.00  

Myrrha 

extract 
20% 4 2.08 0.099  

40% 4 4.30 0.408 F= 286.402 

60% 4 5.10 0.07 P=0.000 H.S. 

80% 4 7.24 0.245 d.f.= 21 

100% 4 9.26 0.12  

CHX 0.2% 4 4.02 0.81  

D.W.  4 0.00 0.00  

Ziziphus 

extract 
20% 4 0.00 0.00  

40% 4 0.00 0.00 F=111.938 

60% 4 1.02 0.05 P=0.000 H.S. 

80% 4 2.77 0.45 d. f.=21 

100% 4 4.05 0.10  

CHX 0.2% 4 4.02 0.81  

D.W.  4 0.00 0.00  

Combination 

extracts 
20% 4 4.10 0.08 F=212.150 

40% 4 5.04 0.04 P=0.000 H.S. 

60% 4 7.05 0.06 d.f.=21 

80% 4 9.30 0.29  

100% 4 10.27 0.92  

 

Table (2) Comparisons of mean values of S. oralis inhibition zones between each pair of different conc. for 

alcoholic Myrrha, Ziziphus and Combination extracts by LSD test. 

 

Conc. 
Myrrha extract Ziziphus extract Combination extracts 

Mean 

difference 

P- 

value 

Desc. Mean 

difference 

P - 

value 

Desc. Mean 

difference 

P - 

value 

Desc. 
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20 % 40 % -2.21 0.000 H.S 0.00 1.00 N.S 0.94 0.012 S 

 60 % -3.01 0.000 H.S 1.02 0.001 H.S 2.95 0.000 H.S 

80 % -5.16 0.000 H.S 2.77 0.000 H.S 5.20 0.000 H.S 

100% -7.17 0.000 H.S 4.05 0.000 H.S 6.17 0.000 H.S 

40 % 60 % -0.80 0.005 H.S 1.02 0.001 H.S 2.01 0.000 H.S 

 80 % -2.94 0.000 H.S 2.77 0.000 H.S 4.26 0.000 H.S 

100% -4.96 0.000 H.S 4.05 0.000 H.S 5.23 0.000 H.S 

60 % 80 % -2.14 0.000 H.S 1.75 0.00 H.S 2.25 0.000 H.S 

 100% -4.16 0.000 H.S 3.02 0.00 H.S 3.22 0.000 H.S 

80 % 100% 2.01 0.000 H.S 1.27 0.00 H.S 0.96 0.010 H.S 

 

Table (3): Comparisons of mean values of S. oralis inhibition zones between each conc. of Myrrha, 

Ziziphus and Combination extracts with CHX and D.W. by LSD test. 

 

Extract 

 CHX 0.2% D.W. 

Conc. Mean 

differences 

P- 

value 

Desc. Mean 

differences 

P- value Desc. 

 

Myrrha 
20% 1.94 0.000 H.S -2.08 0.00 H.S 

40 % -0.27 0.302 N.S -4.30 0.00 H.S 

60 % -1.07 0.000 H.S -5.10 0.00 H.S 

80 % -3.21 0.000 H.S -7.24 0.00 H.S 

100 % -5.23 0.000 H.S -9.26 0.00 H.S 

 

Ziziphus 
20 % 4.02 0.000 H.S 0.00 1.00 N.S 

40 % 4.02 0.000 H.S 0.00 1.00 N.S 

60 % 3.00 0.000 H.S -1.02 0.001 H.S 

80 % 1.25 0.000 H.S -2.77 0.00 H.S 

100 % -0.02 0.930 N.S -4.05 0.00 H.S 

Combination 20 % -0.07 0.834 N.S -4.10 0.00 H.S 

40 % -1.01 0.007 H.S -5.04 0.00 H.S 

60 % -3.02 0.000 H.S -7.05 0.00 H.S 

80 % -5.28 0.000 H.S -9.30 0.00 H.S 

100 % -6.24 0.000 H.S -10.27 0.00 H.S 

 

Table (4): Descriptive statistics and comparisons between mean values of S. oralis inhibition zones for the 

same conc. of Myrrha and Ziziphus extracts by using t- test. 

 

 

 

Conc. 

Descriptive 

statistics 

Descriptive 

statistics 

 

Mean differences 

Myrrha extract Ziziphus extract 

Mean ±S.D. Mean ±S.D. t-test P- 

value 

Desc. 

20 % 2.08 0.09 0.00 0.00 41.877 0.000 H.S 

40 % 4.30 0.40 0.00 0.00 21.066 0.000 H.S 

60 % 5.10 0.07 1.02 0.05 149.632 0.000 H.S 

80 % 7.24 0.24 2.77 0.45 13.388 0.001 H.S 
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100 % 9.26 0.12 4.05 0.10 74.555 0.000 H.S 

 

Table (5): Descriptive statistics and comparisons between mean values of S. oralis inhibition zones for the 

same conc. of Myrrha and Combination extracts by using t- test. 

 

 

 

 

Conc. 

Descriptive 

statistics 

Descriptive 

statistics 

 

Mean differences 

Myrrha extract Combination 

extracts 

Mean ±S.D. Mean ±S.D. t- test P- 

value 

Desc. 

20 % 2.08 0.09 4.10 0.08 -45.42 0.000 H.S 

40 % 4.30 0.40 5.04 0.04 -3.527 0.009 H.S 

60 % 5.10 0.07 7.05 0.06 38.526 0.000 H.S 

80 % 7.24 0.24 9.30 0.29 14.474 0.001 H.S 

100 % 9.26 0.12 10.27 0.92 -2.019 0.007 H.S 

 

Table (6): Descriptive statistics and comparisons between mean values of S. oralis inhibition zones for the 

same conc. of Ziziphus and Combination extract by using t- test. 

 

 

 

 

Conc. 

Descriptive 

statistics 

Descriptive 

statistics 

 

Mean differences 

Ziziphus extract Combination 

extracts 

Mean ±S.D. Mean ±S.D. t-test P- 

value 

Desc. 

20 % 0.00 0.00 4.10 0.08 -100.4 0.000 H.S 

40 % 0.00 0.00 5.04 0.04 -231.8 0.000 H.S 

60 % 1.02 0.05 7.05 0.06 -253.3 0.000 H.S 

80 % 2.77 0.45 9.30 0.29 -26.01 0.000 H.S 

100 % 4.05 0.10 10.27 0.92 -12.19 0.001 H.S 

 

4. Discussion 

Herbal drugs are used by physicians for hundreds of years old as indigenous systems of medicine and about 

80% of the world population still use them for primary health care, [35]. 

 

Among single herbal preparations, many studies [14], [31], have focused on C. Myrrha or ZSCL alone as 

antibacterial. 

 

Myrrha has been approved in the United States of America by Food and Drug Administration as a safe natural 

flavoring agent in foods and beverages and as fragrance in cosmetics, [36]. 

 

Myrrha are effective in preventing and treating gingivitis. Topically, Myrrh was also applied to bacterial and 

fungal skin infections [37]. On the other hand, because of the biological benefits of ZSCL extract It was used 

as an anti inflammatory eye wash, and treat toothache [38], and in ethno medicine. 

 

There were no previous studies that researched the antibacterial effect of alcoholic C. Myrrha and ZSCL 



Z. M. Obaid and M. A.-A. Ahmed, 2022                                                                      Teikyo Medical Journal 

 

7048 

 

extracts on the primary dental plaque colonizer (S. oralis), thus it is often quite difficult to compare the results 

obtained also the herbal mixture introduced in this study, has not been previously prepared and investigated 

for its effect on primary colonizer of dental plaque thus the results of the present study may be considered as 

the first report. In this study, it was found that the diameters of the inhibition zone (IZ) were found to increase 

when the conc. of the extracts increased because of the increase in the amount of the active antimicrobial 

components of the extracts that are dissolved causing increased antimicrobial activity of the extracts 

 

The mean values of IZ revealed that all conc. of Combination extracts against S. oralis was the most efficient 

antimicrobial agent followed by Myrrha (40%,60%, 80% and 100% conc.) as compared to CHX and lastly 

Ziziphus. 

 

Sensitivity of S. oralis to different conc. of alcoholic Myrrha by disk diffusion method had been tested in this 

study and results showed that Myrrha extract were able to inhibit the growth of S. Oralis. 

 

The results of comparisons about Myrrha in the present study revealed that the S. oralis at 40% conc. there 

were no significant differences in mean values of inhibition zones with positive control(CHX), hence, other 

study [39] proved that Myrrha extract caused inhibition of Enterococcus faecalis equal to 2% CHX, this 

might be attributed to the interaction of Myrrha extraction with the cell envelopes which in turn leads to the 

disruption of cell membranes and thereafter bacteriolysis. 

 

Phytochemical analyses of the oleo-gum resins [40] showed the presence of Sesquiterpenes and 

Furanosesquiterpenes as major constituents of the Myrrha, these results confirmed the antibacterial activity 

of gum resins, since a sesquiterpenoid detected in the Myrrha resin is reported to exhibit significant role in 

antibacterial activities, [41], [42]. The antimicrobial effects of the sesquiterpene(T‐cadinol) has a bactericidal 

rather than a bacteriostatic effect which interacted with the cell envelopes, causing bacterial lysis and 

subsequent fatal loss of intracellular material, [43], while phytochemical analysis [44] revealed the presence 

of the carbohydrates, Alkaloids and saponin detected in C. myrrha extracts may be responsible for the 

antibacterial activity of the plant species. Tannins is another important constituent, affect the microbial and 

enzyme activities [45]. Others proved the inhibitive effect of the Myrrha extract may be referred to the 

existence of the volatile oils that are large terpene single compounds, These oils have the ability to analyze 

the cell wall, also leads to the weakening of the biological activities in the cell through overlapping with the 

cytoplasmic membrane function represented by the process of synthesis of protein by inhibiting and stopping 

the process, this hindering the process of active transfer of the ions and salts through this membrane, [46]. 

 

In addition, an important studies [47], [48] concluded that the presence of secondary metabolites as 

flavonoids, alkaloids, tannins, glycosides and presence of secondary metabolites as flavonoids tannins, 

glycosides and saponin in the Myrrha would be marked a good anti-bacterial effect. Other Study suggested 

the occurrence of phenolic compounds in the plants that these plants may be anti-microbial agent [50]. 

 

An important study (14) about ZSCL revealed that the highest activity was demonstrated by the ethanolic 

Extract of Sider leaves at a conc. of 128 mg/L with (13mm) IZ against gram positive bacteria Streptococcus 

spp) and lowest activity with IZ  (8 mm) the results suggested that antibacterial activity of Sider ethanolic 

extract against tested bacteria increased when used in higher conc. others declared the action of ZSCL extracts 

was due to the presence of several active components like essential oils, alkaloids, flavonoids and phenolic 

compounds [44], these secondary metabolites may act on the cell membrane by altering its permeability or 

rupture the cell membrane of microorganisms causing its complete destruction [45]. 
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The results suggest that the herbal Combination improves the antibacterial effects of 2 herb. However, the 

main limitation of the present study is the lack of identifying the main constituent of the Myrrha and ZSCL 

extracts to know the actual mechanism of herbal action 

 

The MIC of alcoholic C. Myrrha extract was able to inhibit S. oralis growth in broth media, which represented 

the bacteriostatic effect against S. oralis. At 40% conc. 

 

On the other hand, the MIC for ZSCL leaves extract was 60% conc. and the MIC for Combination extracts 

was 20% conc. needed to inhibit S.oralis growth in broth media (bacteriostatic effect), so MIC of Myrrha and 

Combination extracts less than ZSCL leaves extract against all S.oralis. Chlorohexidine gluconate 0.2% used 

in this experiment as a positive control also showed bacteriostatic effect against S. oralis 

 

The MBC of alcoholic C. Myrrha extract was (0.6 g/ml) conc. needed to kill S. oralis, which indicated that 

the agent demonstrated bactericidal effect against S. oralis 

 

The MBC of ZSCL leaves extract that kills S.Oralis isolates was 80%(0.8 g/ml) conc. which indicated that 

the agent exhibited bactericidal effect, while the MBC of Combination extracts that kills S.Oralis isolates 

growth was 40% (0.4 g/ml) conc. (that demonstrated bactericidal effect of Combination extracts). 

 

The MBC of C. Myrrha and Combination extracts less than the MBC of ZSC leaves extract against S.Oralis. 

this could be due to active antibacterial compounds effects in the ZSCL extract may be appeared only in high 

conc. against tested bacteria. 

 

In summary, this study confirms that many plant extracts possess in vitro antibacterial activity., S. oralis are 

sensitive to different conc. Of alcoholic C. Myrrha and Combination extracts starting from 20% to 100% 

conc. and to alcoholic ZSCL extract starting from 60% to 100% conc. 
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