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Abstract 

This experiment was carried out in the Laboratory of 

Postgraduate Studies / Biotechnologies / College of Science 

/ University of Kufa / for the period from 10/1/2022 to 1/ 

4/2023.This study was conducted to alcoholic extract the 

active ingredients and essential oils in the leaves of the mint 

plant (Mentha spicata). The essential oils were extracted 

from the fresh leafs of plant using the Clevenger hydro-

distillation method and oils were detected using sulfuric acid 

reagent and crystallization method. Characterize their 

chemical and physical properties of these oils (the degree of 

acidity, Color, taste, and specific density of essential oils. 

Also, evaluate the cellular toxicity of essential oils and leafs 

extracts using the method of blood lysis of healthy human, 

and study their biological activities against bacteria that 

cause gingivitis isolated from infected male gums. Four 

concentrations of Oils and alcoholic leafs crude extract were 

tested 1:1, 2/1, 5/1, 10/1 (v/v) ml of oil /ml of distilled 

water, in addition to the standard substance as menthol(S1) 

as a control agent, and Crude Oil as standard (S2) and 

Kanologe as Positive control (P ⃰) to evaluate the 

antibacterial activity that causes gingivitis, using the agar 

diffusion method, at a rate of three replicates for each 

concentration and 9 replicates for each treatments. The 

bacterial samples that cause gingivitis were obtained from 

Al-Ameen Center for Research and Advanced 

Biotechnology in Al-Najaf City. The diagnosis of bacteria 

isolate was also confirmed with the Vitek2 Compact. The 

results showed that there was a conformity with the ideal 

specifications of the oils with international standards or 

close to them, where the acidity value was pH: 2.87. The 

results of blood hemolysis tests showed that there was no 

clear hemolysis in all concentrations used of essential oils in 

compare with control groups (P ⃰) which gave a percentage 

of hemolysis of blood cells. The results showed that all the 

concentrations used gave an area of bacterial inhibition 

growth rate that increased with increasing oil and leafs 

extract concentration. The highest inhibition rate S.mutans 

was for oils at a concentration of (1/10) v/v ml Oils: Water, 

with an average inhibition rate of (26), and that the highest 

inhibition rate was for leafs extracts at a concentration of 

(1/10) v/v ml extract: Water, with an average inhibition rate 

of (21). While the lowest inhibition rate was for the Oils and 

leafs extracts at a concentration of (1/1) v/v ml Oils: Water 

with an average inhibition of (16 and 4) mm respectively. 

However, the highest inhibition rate E.coloi bacteria was for 

oils at a concentration of (1/10) v/v ml Oils: water, with an 

average inhibition rate of (26), and that the highest 

inhibition rate was for leafs extracts at a concentration of 

(1/10) v/v ml extract: Water, with an average inhibition rate 

of (21). While the lowest inhibition rate was for the Oils and 

leafs extracts at a concentration of (1/1) v/v ml Oils: water 

with an average inhibition of (16 and 4) mm respectively. 
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Introduction 
Medicinal plants possess a rich source of phytochemicals that are a successful alternative to many manufactured antibiotics 

that are resistant to pathogenic microorganisms [4, 17] indicated that about 80% of the world's population uses traditional herbal 

preparations as primary treatment. Essential oils are good alternatives that are gaining more attention in the treatment of a wide 

range of periodontal diseases [15]. Some strategies to combat periodontal disease have been improved mainly through 

phytochemicals. Gum disease is one of the most common infectious diseases that destroy gum tissue and is an important public 

health problem. New research and studies aim to discover alternative, effective and natural materials extracted from safe and 

effective medicinal plants for the prevention and treatment of these diseases. The plant Mintha spicata (L) is one of the most 

important types of medicinal aromatic plants used against bacteria that cause gum disease through its biochemical content  [22]. 

The plant contains 50% menthol oil and 25% to 28% of tannin, the chemical compound Punicallin, Granatine C, and Tanic 

acid, which are potent antimicrobial agents [19]. Gum disease is one of the most common diseases caused by gram-negative 
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anaerobic bacteria. Due to the occurrence of periodontitis, 

the increased resistance of oral bacteria to antibiotics and the 

negative effects of some antibacterial currently used in 

dentistry, there is a need to search for safe and effective 

alternative products, so the current study aims to:  

Extraction of essential oils from the leaves of the mint plant 

and qualitative detection of the oils and testing the inhibitory 

ability of essential oils against the bacteria that cause 

gingivitis to Production of natural antibiotics that may 

replace chemicals antibiotic. 

 

Material and Methods 

Plant Collection and Oils Extracts Preparation  

The fresh leafs of Mintha spicata, was collected from the 

growing plants in the home garden in the Najaf city in 

October 2022 and kept in the laboratory at room temperature 

even use. Leafs crude extracts were done by maceration 

methods for 24 hours over night. The essential oil was 

extracted or separated from the leaves according to the 

method used by [16], using the method of hydro distillation 

using the Apparatus Clevenger by immersing 80g of fresh 

leaves with distilled water in a 1-liter glass flask. 

 

Physical and Chemical Properties 

Color and taste of Essential oils 

The Essential oils color was determine on the naked eye, 

and a sensory evaluation was conducted to determine the 

taste of the aromatic oils. The volatile oils differ in the 

degree of their natural colors after extraction [2]. 

 

Specific density 

Is the ratio between the weight of a certain volume of 

volatile oil and the weight of an equal volume of water at a 

temperature of 11 ° C [14]. 

 

Acidity 

Is the number of milligrams of potassium hydroxide (KOH) 

needed to neutralize the free fatty acids present in one gram 

of oil or fat. The acidity was calculated as follows:  

 

   
 

Where, 

IA= Acidity 

V= Volume of KOH  

N= molarity of KOH solution 

m= The mass of the oil sample. [8] 

 

Qualitative Detection of Oils 

H2SO4 Reagent 

Take 21 drops of oil and mixed with 1-3 ml of sulfuric acid 

to be colorless with peppermint oil. 

 

Crystallization 

Oil samples were placed in glass tubes at a low temperature 

of 4 °C, which leads to crystallization of oil particles or their 

transformation into colorless crystals. [20]. 

 

Cytotoxicity test 

The cytotoxicity of essential oils was tested according to the 

method by [22] was followed in the toxicological tests of the 

studied Bloods sample mixed with 30 µL of the mint plant 

extract at different concentrations (10:1,5:1,2:1 and 1:1 v/v, 

O:W.with (control treatment S1) representing crude oil and 

(control treatment S 2) representing menthol oil, and 

Positive control (P ⃰) representing Kanologe drug.The blood 

suspension was incubated at room temperature for 1 hours, 

After the incubation period, the suspension was centrifuged 

at 10,000 r/min within 5 min. The supernatant was read in a 

96-hole plate using a Mark X microplate scanning 

spectrophotometer (Beurad, USA) at 550 nm The hemolysis 

ratio was calculated as follows: 

 

  
 

Where, 

H = Hemolysis rate 

OD = optical density 

 

Samples Preparation  

To prepare the concentrations used in this study, the 

volumetric dilution method used by [1] was followed by 

dissolving a specific volume of oil or crude leafs extracts 

into a specific volume of water and achieving complete 

dissolution using 10% DMSO, where concentrations of 1:1, 

1/2. 1/5, 1/10 (v/v) ml of distilled water/ ml of oil or leafs 

extracts were prepared, in addition to the standard substance 

menthol (S1), standard of crude oil or leafs extracts (S2) 

were placed in tightly closed glass tubes, labeled, and kept 

in the refrigerator at a temperature of 10 °C until subsequent 

experiments were carried out. 

 

Bacteriological Tests  

The test bacteria included two types of bacteria, one of 

which were Gram-positive, namely Streptococcus. Mutans, 

and the same were Gram-negative, namely Escherichia coli. 

The cultures were activated on broth nutrient at a 

temperature of 37˚C for 24 hours, then compared with 

McFarland's standard solution prepared as mentioned by the 

diffusion well agar method was used. 

 

Results and Discussions 

Physical and Chemical Properties of Oils 

Color and Taste of Essential Oils  

The color of the essential oils was measured based on the 

naked eye, and a sensory evaluation was performed to 

determine the taste of the essential oils [13]. Table 1, reveled 

that the color and taste of the essential oils under study, 

which was light yellow and a pungent taste, which is 

agreements with to what was found by [27]. Essential oils 

have a distinctive fragrant smell because they contain some 

compounds with small partial weights that volatilize at room 

temperatures, such as aldehydes, alcohols, ketones, esters, 

and other oxygen compounds [3]. It was found from studies 

that the oils are rarely colored, (with some exceptions) and 

take a gradient to a light blue color due to the presence of 

the chamazulene compound. The essential oils differ in the 

degree of their natural colors after extraction, which are 

either colorless or pale yellow, light yellow, greenish 

yellow, yellowish brown or greenish blue, which indicates 

the high quality and purity of the oils and their closeness to 

international standards for volatile oils [12]. 

 

Specific density  

According to the results in the same table, the specific 

density of essential oils was 1.0876 compared to the specific 
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density of menthol oil, which was 0.8898. It is less than one, 

and this confirms that the plant extract is naturally oily resin. 

[26]. When the specific density of the essential oil is less than 

0.9, it means that the oil carries ordinal and aliphatic 

compounds, and if they are more than the correct one, then 

the oil contains compounds with many aromatic rings that 

are chemically different. From knowing the value of the 

specific density of the oils, can be known the degree of oil 

purity. This result agrees with the international standards for 

vegetable oils according to [4] which amounted to 0.990. 

 

Acidity 

Results in the same table show that, the pH of the oil 

extracted from the leafs of the M. specata was 2.87. This 

value indicates that the components of the oil did not 

partially decompose during distillation. The pH of an 

essential oil is an important criterion for estimating its 

quality. [11] indicated that the acid number indicates the 

percentage of free fatty acids in the oil, and whenever the 

percentage is low in the extracted oil, it is less than pH: 

(3)indicates that the essential oils are stable and not 

oxidized. 

 
Table 1: Some physical and chemical properties of essential oils 

 

Results Properties 

light yellow The color 

stinging Taste 

aromatic The scent 

1.0876 Specific density 

0.8898 Menthol specific density 

2.87 Acidity 

 

 
 

Fig 1: Sulfuric acid reagent 

 

Qualitative Oil Test 

H2SO4 reagent  

A few drops of the aromatic oil obtained by the distillation 

in a test tube mixed with 3 ml of concentrated sulfuric acid. 

It is noted that the light-yellow oil turns into a completely 

colorless transparent oil (Fig. 1). This indicates the high 

purity of the oils [23]. 

 

Crystallization 

When the studied essential oil was exposed to the low 

temperature of 4 ° C for 72 hours, a crystallization state 

appeared for the oil [21]. Found that oil crystallization 

processes require less time, approximately 48 hours at -

45 °C. 

 

Human Erythrocyte Lysis (%)  

The optical absorption spectrum of leafs extract and 

essential oils suspended with RBC blood cells was measured 

at concentrations (1:1, 2:1, 5/1, 10/1 (v/v) O: W using Triton 

X-100% and (tyrode (v/v), respectively as a positive control 

and a negative control, wavelength 550 nm was adopted for 

the assay. The value of the optical absorbance throughout 

the experiment period in 60 minutes. Determination of 

hemolysis is based on the degree of absorption of the 

hemoglobin spectrum at 550 nm using a spectrophotometer, 

compared to the control treatment.  

The results shown in Fig (2A) indicated that the percentage 

of human erythrocyte lysis (%) caused by the effect of 

essential oils extracted from the peppermint plant in cubated 

after 1 hour at concentrations of (1:1, 2/1,5/1,10/1 (v / v), 

O:W notes that all concentrations of the M. spicata plant 

Oils recorded different low hemolysis rate (0.0006, 

0.0008,0.0002 and 0.0041) respectively and also the control 

treatment S1,S2 and P ⃰ recorded the high percentage of the 

hemolysis rate was (0.0089, 0.0163 and 0.0005) 

respectively. A significant hemolytic effect was recorded. In 

addition, an increase in the percentage of hemolysis was 

observed reached (0.0163) in the control treatment S2 

(Crude extracts) after 1 hour of incubation. Similarly, for the 

control treatment P ⃰ (Drugs), noticed that the percentage of 

red blood dissolution reached (0.0005).  

Also, the hemolytic effect of the crude leafs extract showed 

that represented a very weak toxic effect on isolated red 

bloods erythrocytes, with a hemolysis rate not exceeding at 

two concentrations of 5:1, 10:1 (v/v), O: W (0.0022, 0.0032) 

compared to hemolysis in the control treatment. Fig 2B) 

 

  
 

Fig 2: Hemolysis percentage of tubes containing red blood cells in 

the presence of various concentrations of oil, leafs for mint plant at 

37 ° C (A: Oils B: leafs) 

 

This result shows that there are no clear indications of 

hemolysis with increasing the concentration of the studied 

oils, except for the concentration of 1:10 v/v after 1 hour of 

incubation, which was 0.0041% compared to the control 

treatments. The presence of a small percentage of hemolysis 

in blood cells. This may be because in whole blood plasma 

adsorption occurs, it may affect hemolytic properties. Also, 

the results obtained through hemolysis tests conducted in the 

laboratory on red blood cells isolated from human blood, 

indicated that the extracts of Oils of the mint plant showed 

very low toxicity, so they can be important natural sources 

in treatment and in the pharmacological fields to alleviate 

various diseases. The hemolysis percentage for essential oils 

showed that they had almost no 

Hemolysis in low concentrations of the tested oils. It is 

known that the interactions of the chemical components of 

essential oils with the membranes of RBCs depend mainly 

on the presence of silanol groups on the surface of the 

particles [18]. 
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Table 2: hemolysis percentage of red blood cells in the presence of 

various concentrations of oil, leaves for mint plant at 37 ° C 
 

 

Average 

Extracts  

Conc. Oils leafs 

0.0005 0.0005 0.0005 P  ⃰

0.0089 0.0089 0.0089 S1 

0.0082 0.0001 0.0163 S2 

0.0007 0.0006 0.0008 T1 

0.0014 0.0008 0.0021 T2 

0.0012 0.0002 0.0022 T3 

0.0036 0.0041 0.0032 T4 

P ⃰: Kanaloge, S2: Crude, S1:Menthol; T1(1:1), T2(1:2), T3 (1:5), 

T4(1:10) W:O 

 

The results of studies by [23] have shown that lipophilic 

substances can often induce hemolysis because they are 

capable of destabilizing the lipid bilayers present in cell 

membranes, causing lysis of erythrocytes and increasing 

plasma hemoglobin levels. However, many natural 

compounds have properties that cause the reduction in the 

membrane fluidity of erythrocytes, reducing hemolytic 

processes that lead to lower blood viscosity. This property 

has a potential for pharmaceutical use. 

 

Effectiveness of Essential Oils and Crude Leafs Extracts 

against S. Mutans and E.Coli Bacteria 

The results in Fig 3 indicate that all concentrations of oils 

and crude alcoholic extracts of M. spicata leafs have 

antibacterial activity against S.mutans isolated from infected 

gums with different inhibition rates, which increases with 

increasing concentration. It was found that all the 

concentrations of M.spicata leaf extracts as shown in Fig 

(3A1, A2)gave differences in the inhibition zone between all 

concentrations, compared with the control group (S1) and 

(S2), as well as the antibiotic group used kenaloge (P )⃰ 

against pathogenic bacteria, which recorded an average of 

(2, 16, 17) mm, respectively, (Fig. 3), and the highest 

average inhibition zone at concentration 10/1 (v/ v) extract / 

distilled water was (21) mm, compared with the studied 

concentrations 1/1, 1/2, and 1/5 (v/v) with an average of (10, 

18, 20) mm respectively. 
[10] mentioned that phenolic compounds are among the 

largest phytochemical compounds in the mint plant that 

have clear activity against bacteria that cause gingivitis in 

humans, and the phenolic compounds cause destruction and 

damage at the level of the wall of bacteria, which shows an 

increase in the membrane permeability of potassium protons 

and ions. Decrease in ATP stock within the cell and cause 

damage to its cellular proteins.  

Also, the results from the same table show that all 

concentrations of essential oils of M. spicata plant have 

antibacterial activity against S.mutans isolated from infected 

gums with different inhibition zone rates, which also 

increases with increasing concentration. Where it was found 

that all concentrations gave clear differences in inhibition 

zone rate between all concentrations, compared with the 

control group S1 and S2, as well as the antibiotic group used 

kenalog (P )⃰ against pathogenic bacteria, which reached an 

average of (2, 18, 17) mm, respectively, and was higher the 

average of inhibition zone at concentration 10/1 (v / v) Oil / 

distilled water is (26) mm compared to the other 

concentrations studied 1/1, 2/1 and 5/1 (v /v) O/D.W with an 

average of (16, 19, 22) mm respectively and as shown in Fig 

(3B1, B2). 

Scientific studies have shown that volatile oils with MICs 

ranging from 19 to 100 μg/mL are potent antibacterial 

agents [8]. Essential oils (EOs) are composed of volatile 

compounds, such as terpenes, terpenoids, phenol-derived 

aromatic components, and aliphatic components. With 

strong aromatic molecules, EOs possess several biological 

properties, including antibacterial activities [6]. 

  

 
 

Fig 3: Inhibition zone of the growth rate of S.mutans bacteria using 

crude alcoholic extract of leaves (A1, A2) and essential oils (B1, 

B2) 

  

Meanwhile, the results showed in Fig (4A1, A2) that all 

concentrations of crude alcoholic extracts of mint leafs have 

antibacterial activity against E.Coli bacteria isolated from 

infected gums with different rates of inhibition. The 

antibacterial inhibitory also increases with increasing the 

concentration of the crude extract of M.spicata. It was found 

that all the studied concentrations gave significant effects 

compared with the control group S1 and S2, which 

amounted to (17 and 18) mm, respectively, as well as the 

antibiotic group used kenalog ((P ⃰ against bacteria and 

amounted to (00) mm and the highest average zone of 

inhibition rate was at concentration 1 /10 (v / v) distilled 

water / extract is (20) mm compared with the studied 

concentrations 1/1, 1/2 and 1/5 (v/v) with an average of 

(00.14 16) mm, respectively. The results from the same 

table also showed that there were significant differences 

between the raw concentrations of the oils and the control 

treatments S1 and S2, which gave the highest rate of 

inhibition and reached (18 and 17) mm, respectively. The 

results showed in the study of [9] that the alcoholic extracts 

of the mint plant M spicata is less biologically effective 

against E. coli than the effectiveness of essential oils. Fig (4 

B1, B2).  

 

 
 

Fig 4: Inhibition zone of the growth rate of E.Coli bacteria using 

crude alcoholic extract of leaves (A) and essential oils (B) 

 

The oils extracted from M.spicata plant no induced for 

hemolysis with all concentrations in present study (10:1, 

5:1, 2:1, 1:1) v/v, O:W. Hemolysis is a process of 

destruction of red blood cells (erythrocytes) in which the 
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rupture of the plasma membrane occurs. Hemolysis is 

caused not only by some types of antibiotics and anti-

inflammatory agents, but also by natural compounds. 

Several plant extracts with hemolytic activity have been 

described, some of which are cytotoxic or genotoxic, 

making it necessary to perform pharmacological and 

toxicological analyses of essential oils and plant extracts [5] 
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