
 

http://www.inosr.net/inosr-experimental-sciences/ 

Nwankwo and Ewoh 

INOSR Experimental Sciences 6(1): 1-16, 2020.  

1 
 

©INOSR PUBLICATIONS  

International Network Organization for Scientific Research                                                                                                ISSN: 2705-1692 

 

Phytochemical and Microbiological studies of the Effect of the Root 

Extract of Mangifera indica (Mango) on Dental Caries Pathogens 

 

Nwankwo Joseph Igwe and Ewoh Anthonia Ngozi 

Applied Microbiology and Brewing Department, Enugu State University of Science, 

Nigeria. 

 

ABSTRACT 

The present study was carried out to find out the antibacterial activity and 

phytochemical study of Mangifera indica (cold water, ethanol, methanol and n-hexane) 

root extracts against some common dental carrier pathogens. In this study, the root 

extracts of Mangifera indica were subjected to screening against Staphylococcus aureus, 

Streptococcus mutans, Escherichia coli, Candida albicans and Lactobacillus acidophilus. 

Antimicrobial activity was done by using agar well diffusion at the concentrations of 

100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml and 6.25mg/ml and the MIC values were 

determined. The dialysed methanol extract produced the highest antibacterial activity 

on Streptococcus mutans (MIC 6.25mg/ml) followed by the ethanol extract (MIC 

12.5mg/ml), n-hexane extract (MIC 12.5mg/ml) and crude water extract (MIC 

12.5mg/ml), the dialysed ethanol has the least activity on Escherichia coli (MIC 

50mg/ml). The undialysed methanol fraction showed the highest activity on the tested 

organisms when compared to crude water extract, undialysed ethanol showed the least 

activity on Staphylococcus aureus and Lactobacillus acidophilus (MIC 100mg/ml). The 

phytochemical studies showed that the extract had the abundance of steroids, saponins, 

glycosides, terpenes, phenols and flavonoids.  
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INTRODUCTION 

Medicinal plants occupy an important 

position of being the paramount sources 

of the discovery of pharmacology in 

recent years [1], [2], [3]. Medicinal plants 

contain biologically active components 

which over the years have been 

exploited in the traditional medical 

practices for the treatment of various 

ailments [4]. For a long period of time, 

plants have been a valuable source of 

natural therapies [5]. Medicinal plants 

might be the best source to obtain 

variety of drugs [6]. About 80% of 

individuals from developed countries 

use traditional medicine containing 

compounds isolated from medicinal 

plants. Therefore, such plants should be 

investigated to better understand their 

properties, safety and efficiency [7], [8]. 

Many plants have been used because of 

their antimicrobial properties, which are 

compounds produced in the secondary 

metabolism of the plant [9]. These 

compounds are identified by their active 

substances for instance, the phenolic 

compounds which are part of the 

essential oils [10].  

The beneficial medicinal effects of plant 

materials typically results from the 

combination of secondary products 

present in the plant. Today, nearly 50% 

of the thousands of drug commonly 

used and prescribed are either derived 

from plants sources or contain chemical 

limitations of plant compounds [11].  

According to the world health 

organisation, the medicinal plants would 

be the greatest source to obtain a wide 

range of drugs with antimicrobial 

properties. Ethnobotanical surveys 

carried out in Nigeria and elsewhere in 

the world have reported a number of 

plants that are used in the treatment of 

infectious disease including mango 

(Mangifera indica) [12], [13]. The search 

for components with antimicrobial 

activity has gained increasing 

importance in recent times due to 

growing worldwide concern about the 

alarming increase in the rate of infection 

by antibiotic resistant microorganisms 

[14], [15].  

Mangifera indica commonly known as 

mango is easily recognisable [16]. It is a 
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large evergreen tree with heavy dome-

shaped crown. It is a native to Southern 

Asia especially Burma and Eastern India, 

it has been an important herb in the 

indigenous medical systems for over 

4000 years [17]. It belongs to the family, 

Anacardiaceae [18]. It is found in the 

tropics where it is used as a 

horticultural and medicinal plant [19]. It 

is widely used as a source of food, 

medicine and timber. In Nigeria, 

different parts of mango (Mangifera 

indica) are commonly used as herbal 

preparations in the treatment of tooth 

ache, gastrointestinal disorders, 

dysentery, diarrhoea, gastrointestinal 

tract infections, respiratory and urinary 

tract infections [20]. The root of mango 

(Mangifera indica) is astringent, anti-

inflammatory and anti-constipating [21]. 

This study is aimed at determining the 

phytochemical constituents and 

antimicrobial efficacy of the root 

extracts of Mangifera indica. 

MATERIALS AND METHODS 

Collection of sample 

Fresh root of Mangifera indica (mango) 

was collected from Enugu State 

University of Science and Technology 

(ESUT) in the month of July, 2016. 

           Preparation of plant materials 

The freshly collected root of the mango 

was dug from the soil and washed with 

running water, dried under shade at 

room temperature for 14 days. Upon 

drying, the plant materials were 

macerated using mortar and pestle into 

smaller pieces and the powdered extract 

was stored in air tight containers and 

then pulverized using mechanical 

grinder and stored under normal room 

temperature until it is required. 

Extraction procedure 

Crude water extract 

About 100g of ground fine powder of 

the root sample was weighed using a 

weighing balance and 400ml of distilled 

water was measured in a measuring 

cylinder and mixed in 500ml conical 

flask. It was soaked for 24 hours, sieved 

with mosaic sieve, after which the 

solution was carefully filtered using no 

1 Whatman filter paper into a sterilized 

conical flask. The filtrate obtained was 

stored in the refrigerator until required. 

Methanol extract 

About 100g of ground fine powder of 

the root sample was measured and 

dispersed into a beaker containing 

400ml of methanol which was wrapped 

with aluminium foil to avoid 

evaporation. It was left to soak for 24 

hours sieved with mosaic sieve, after 

which the solution was carefully filtered 

using no 1 Whatman filter paper into a 

sterilized conical flask and the filtrate 

which is the resulting supernatant was 

poured into a conical flask and stored in 

the refrigerator. 

 

Ethanol extract 

About 100g of the grounded fine powder 

of the root sample was measured and 

dispersed into a beaker. 400ml of 

ethanol was measured and poured into 

the same beaker. The mixture was 

agitated and covered with aluminium 

foil to avoid evaporation, this was 

soaked for 24 hours and the filtrate 

which is the resulting supernatant was 

poured into a conical flask and stored in 

the refrigerator. 

N- hexane extract 

About 100g of ground fine powder of 

the root sample was measured and 

dispersed into a beaker containing 

400ml of n-hexane which was wrapped 

with aluminium foil to avoid 

evaporation. It was left to soak for 24 

hours sieved with mosaic sieve, after 

which the solution was carefully filtered 

using no 1 Whatman filter paper in a 

sterilized conical flask and the filtrate 

which is the resulting supernatant was 

poured into a conical flask and stored in 

the refrigerator until required. 

Preparation of media 

Mueller Hinton Agar 

Compositon    g/L. 

Beef, infusion form  300.00 

Casein acid hydrolysate 17.50 

Agar                         17.50 

Starch    1.50 

pH     7.3 ± 0.2 at 25◦C 

Distilled water  1 litre 

Exactly 38g of the commercial medium 

was dissolved in 1 litre of distilled 

water, it was gently heated to dissolve 

the medium completely and sterilized 

by autoclaving at 121°C for 15minutes. 

It was then cooled to room temperature 

prior to dispense into petri dishes. 
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Nutrient Agar 

Composition   g/L. 

Agar    15.00 

Peptone              5.00 

Sodium chloride   5.00 

Beef extract    1.50 

Yeast extract    1.50 

pH   7.4 ± 0.2 at 25◦C 

Distilled water  1 litre 

About 28.0g of the commercial powder 

was  dissolved in 1 litre of distilled 

water and gently heated to dissolve the 

medium completely. It was then 

sterilized by autoclaving at 121◦C for 

15minutes and dispensed into petri 

dishes. 

Saboutraud Dextrose Agar 

Composition                g/L. 

Peptone      5.0 

Tryptone      5.0 

Dextrose    40.0 

Agar    15.0 

pH             7.4 ± 0.2 at 25◦C 

Distilled water                        1 litre 

About 65.0g of the powder was 

dissolved in 1 litre of distilled water and 

mixed thoroughly, it was then boiled 

with frequent agitation to dissolve the 

powder completely and sterilized by 

autoclaving at 121◦C for 15minutes. It 

was dispensed into petri dishes. 

Demos, Rogos and Shape (MRS) Agar 

Composition    g/L. 

Dextrose             20.00 

Proteose peptone  10.00 

Beef extract     5.00 

Yeast extract     5.00 

Sodium acetate    2.00 

Ammonium citrate    2.00 

Disodium phosphate    2.00 

Tween 80     1.00 

Magnesium sulphate    0.10 

Manganese sulphate                0.05 

pH      6.5 ± 0.2 at 25◦C 

Distilled water   1 litre 

About 67.15g of the commercial 

medium was dissolved in 1Litre of 

distilled water and gently heated to 

dissolve the medium completely. It was 

then sterilized by autoclaving at 121◦C 

for 15minutes and dispensed in petri 

dishes. 

MacConkey Agar 

Composition     g/L. 

Peptic digest animal tissue     20.00 

Agar                 12.00 

Lactose     10.00 

Bile salts       5.00 

Neutral red      0.075 

pH   7.4 ± 0.2 at 25◦C 

Distilled water    1 litre 

About 47g was dissolved in 1litre of 

distilled water and gently heated to 

dissolve the medium completely. It was 

then sterilized by autoclaving at 121°C 

for 15minutes and dispensed into petri 

dishes. 

Phytochemical analysis of the root 

extract 

Qualitative phytochemical analysis of 

the plant extract was carried out to 

determine the presence of active 

biochemical constituents such as 

flavonoids, tannins, saponins, alkaloids, 

phenols, glycosides and steroids. 

Test for alkaloids 

About 1ml of each solvent were added 

in test tubes and evaporated to dryness 

and 5mls of 1% aqueous hydrochloric 

acid was added, shaken and filtered. 

Few drops of dragendoff, Mayer’s and 

Wagner’s reagent were added to the 

mixture. Turbidity of the resulting 

precipitate was taken as the presence of 

alkaloids. 

Test for saponins 

About 1ml of each of the extract was 

added to 5ml of distilled water and 

shaken vigorously to observe foam at 

the upper layer of the mixture. 

Test for tannins 

About 2ml of the crude extract was 

added to 2ml of distilled water and few 

drops of FeCl3 solution were added. A 

formation of blue or greenish black 

indicates the presence of tannins. 

Test for phenols 

One drop of 5% ferric chloride (FeCl3) 

was added to 2ml of the crude extract. 

Blue colour indicates the presence of 

phenol. 

Test for steroids 

About 2ml of chloroform was added to 

2ml of the crude extract and 3-4 drops 

of acetic dihydride was added and then 

few drops of sulphuric acid were added 

to the mixture. A greenish blue colour 

indicates the presence of steroid and 

violet colour indicates the presence of 

terpenoids. 

Test for glycosides: 

About 2ml of the crude extract was 

added to 2ml of glacial acetic acid, few 

drops of ferric chloride (FeCl3) was 

added, 0.5-1ml of H2SO4 was added to 

the mixture and observed for brown ring 
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at the interphase and bluish green at the 

top of the mixture. 

Test for flavonoids 

About 1.5ml of 50% ethanol was added 

to 1ml of the crude extract and heated 

for 5minutes, little quantity of metal 

magnesium was added and shaken. 1ml 

of conc. HCl was added, colour change 

to red indicates presence of flavonoids. 

Concentration of extract by dialysed 

method 

Half of the extracts were dialysed using 

dialysis bag. Each extract was poured 

into different dialysis bag, tied with 

thread across a stick and soaked in 5 

molar sucrose solution and allowed to 

dialyse for 3 days in the refrigerator. 

The dialysed extracts were stored in 

airtight containers and equal volume of 

phosphate buffer solution (pH 6.8) was 

added and stored in the refrigerator 

until it is required.  

Isolation of test microorganisms: 

The organisms used for the research 

were Streptococcus mutans, 

Staphylococcus aureus, Lactobacillus 

acidophilus, Escherichia coli and 

Candida albicans. The isolates were 

obtained from the Department of 

Applied microbiology and Brewing, 

Enugu State University of Science and 

Technology (ESUT). All the isolates were 

sub cultured thrice to obtain pure 

culture. The isolate colonies were 

subjected to gram staining and the 

colonies showed morphological and 

cultural characteristics of (Escherichia 

coli, Streptococcus mutans, 

Staphylococcus aureus, Lactobacillus 

acidophilus, Candida albicans). All the 

test bacteria and fungus were cultured 

and properly identified following 

standard methods. 

Determination of antimicrobial 

activity of the extract 

Antimicrobial activity of the aqueous, 

ethanol, methanol and n- hexane 

extracts were carried out using Agar well 

diffusion method. The prepared agar 

Mueller Hinton agar was aseptically 

poured into different sterile petri dishes 

and allowed to gel. Using a sterile swab 

stick, the test organisms were 

inoculated and spread evenly on the 

surface of the medium. Afterwards, 

holes were bored in the petri dishes 

using a sterilized cork borer. Five holes 

were bored in each petri dish for 

different concentrations namely; 6.25%, 

12.5%, 25%, 50%, and 100% of extract 

(aqueous, ethanol, methanol and n- 

hexane), 0.2ml of each of the 

concentration of the extract were 

introduced into the holes by using 

sterile strings. The petri dishes were 

incubated at 37◦C for 24hours and 

antimicrobial activity was expressed as 

the diameter of the clear zone (mm) 

produced by the root extracts. 

Determination of Minimum Inhibitory 

Concentration (MIC) 

The Minimum Inhibitory Concentration 

(MIC) is defined as the lowest 

concentration of the antimicrobial agent 

that will inhibit the visible growth of a 

microorganism after incubation, 

therefore the lowest concentration of 

the plant extract that shows inhibitory 

effect on the test organism were taken 

as the MIC. The organisms which are 

sensitive tend to move away from the 

region around the extract, thereby 

showing signs of inhibition while those 

that are resistant do not show signs of 

inhibition

RESULTS 

Table 1 shows the phytochemical 

properties of Mangifera indica (mango) 

root of Methanolic, Ethanolic, N-Hexane 

and Aqueous extracts.  Ethanol extract 

was the best extract because it 

contained all the phytochemical 

constituents except steroids, followed 

by methanol and aqueous extracts which 

also contained all the phytochemical 

constituents except saponins and 

steroids. N-hexane extract had the 

lowest result having only the presence 

of steroids and glycosides in little 

amount. None of the four extracts 

contained steroids while all of the 

extracts contained alkaloids. The 

aqueous extract had the highest positive 

result of alkaloids while the ethanol, 

methanol and n-hexane extracts had 

little quantities of alkaloids. Saponins 

were only present in ethanol extract. 

Flavonoids were present in all extracts 

in equal amounts except n-hexane 

extract.  
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Table 1: Phytochemical result of the root of Mangifera indica of Methanolic, 

Ethanolic, N-Hexane and Aqueous extracts. 

 

Constituents       Methanol              Ethanol       N-Hexane    Aqueous 

Alkaloids    +       +        +                +++ 

Saponin             -      +++                   -                  - 

Tannin           +++                +++                   -                ++ 

Glycoside                 +++                +++                  +                ++ 

Steroid                   -        -         -                  - 

Terpenoids            ++                +++                   -        + 

Phenol   +++                +++                   -                 +++ 

Flavonoids            +++      +++                   -       +++ 

 

Key 

+++ = Adequately present 

++ = Moderately present 

+ = Present in small quantity 

- = Not present 

The effects of the different extracts on 

the test organisms were determined and 

the inhibition zone diameters (IZD) of 

the isolates measured in millimetres are 

illustrated in tables 1-8. The 

effectiveness of the extract was more 

significant on Streptococcus mutans 

(32mm) at the concentration of 

100mg/ml and least activity on 

Escherichia coli (2mm) at a 

concentration of 6.25mg/ml.

 

Table 2: The effect of concentrations of dialyzed methanol fractions on different 

isolates. 

Parameter         IZD          IZD       IZD       IZD        IZD 

Concentration (mg/ml)     100          50         25        12.5      6.25 

Log concentration                2.00        1.70       1.40     1.10      0.80 

Staphylococcus aureus     26           22         16        15         13 

Streptococcus mutans     32          27         24        18         14 

Escherichia coli                8          5           5           4      2 

Candida albicans      15          13         12         0.0        0.0 

Lactobacillus acidophilus     20          17         11         10          7 

Key 

IZD = Inhibitory Zone Diameter (mm) 

 
The effects of concentration of dialyzed 

ethanol fraction on different test 

organisms were carried out as shown in 

table 3. The inhibition zone diameters 

(IZD) of the various concentrations of 

the dialysed ethanol extract were 

recorded. It was observed that 

Escherichia coli showed the least activity 

of (0.00mm) at the concentration of 

25mg/ml, 12.5mg/ml and 6.25mg/ml 

while Streptococcus mutans showed the 

highest activity of (19mm) at the 

concentration of 100mg/ml.  
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The effects of concentrations of 

dialyzed n-hexane fraction on different 

test organisms were carried out as 

shown in table 4. The inhibition zone 

diameters (IZD) of the various 

concentrations of the dialysed n-hexane 

extract were recorded. It was observed 

that Candida albicans showed the least 

activity at the concentration of 

6.25mg/ml while the highest was shown 

on Streptococcus mutans at the 

concentration of 100mg/ml.  

The effects of concentrations of 

dialyzed aqueous extract fraction on 

different test organisms were carried 

out as shown in table 5. The inhibition 

zone diameters (IZD) of the various 

concentrations of the dialysed aqueous 

extract were recorded. It was observed 

that Staphylococcus aureus and 

Streptococcus mutans showed the 

highest activity with the inhibitory zone 

diameter (IZD) of 22mm at a 

concentration of 100mg/ml while the 

lowest activity was observed in Candida 

albicans with the inhibitory zone 

diameter (IZD) of 0.00mm at the 

concentration of 6.25mg/ml.  

Table 3: The effects of concentrations of dialyzed ethanol fraction on the test 

organisms. 

Parameter                        IZD     IZD          IZD  IZD        IZD 

Concentration (mg/ml) 100      50          25  12.5    6.25 

Log concentration  2.00      1.70       1.40       1.10      0.80 

Staphylococcus aureus 14       12         10           9           5 

Streptococcus mutans         19      18         16  13         12 

Escherichia coli            5      4         0.0          0.0     0.0 

Candida albicans  17      12          8             4           0.0 

Lactobacillus acidophilus 11      9            5             3           0.0 

Key 

IZD= Inhibitory Zone Diameter (mm) 

Table 4: The effect of concentrations of dialyzed n-hexane fraction on the test 

organisms. 

Parameter                IZD         IZD      IZD       IZD        IZD 

Concentration (mg/ml)  100       50        25        12.5      6.25 

Log concentration   2.00      1.70      1.40     1.10      0.80 

Staphylococcus aureus  20      18        16        13          5 

Streptococcus mutans  28      24         22        19 17 

Escherichia coli  11       7         5          3           2 

Candida albicans  11        7         4          3          0.0 

Lactobacillus acidophilus 14      12         10         7 5 

Key 

IZD= Inhibitory Zone Diameter (mm) 

Table 5: The effects of concentrations of dialyzed aqueous extract fraction on the 

test organisms. 

Parameter                           IZD       IZD        IZD     IZD       IZD 

Concentration (mg/ml)    100       50         25     12.5      6.25 

Log concentration     2.00       1.70     1.40     1.10      0.80 

Staphylococcus aureus    22        17         15     12         9 

Streptococcus mutans            22       18         14     13          12 

Escherichia coli              18       9         6                4         2 

Candida albicans              13       1          18     50           0 

Lactobacillus acidophilus     16           13         9                5             3 

Key 
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The effects of concentrations of 

undialyzed methanol extract fractions 

on different test organisms were carried 

out as shown in table 6. The inhibitory 

zone diameters (IZD) of the various 

concentrations of the undialysed 

methanol extract were recorded. It was 

observed that Staphylococcus aureus 

and Streptococcus mutans showed the 

highest activity of inhibitory zone 

diameters (IZD) of 26mm at the 

concentration of 100mg/ml and the 

lowest activity was shown in Candida 

albicans with the inhibitory zone 

diameters (IZD) of 0.0mm at the 

concentration 6.25mg/ml. 

 

Table 6: The effects of concentrations of undialyzed methanol fraction on the test 

organisms. 

Parameter               IZD      IZD        IZD      IZD           IZD 

Concentration (mg/ml) 100      50         25      12.5         6.25 

Log concentration  2.00      1.70       1.40            1.10         0.80 

Staphylococcus aureus 26      23          20       17            15 

Streptococcus mutans    26       24         21       18            13 

Escherichia coli  11      10         8                   5              4 

Candida albicans  16      11          6                   3             0.0 

Lactobacillus acidophilus 7       6           4                   2              2 

Key 

IZD= Inhibitory Zone Diameter (mm) 

 

The effects of concentrations of 

undialyzed ethanol extract fractions on 

different test organisms were carried 

out as shown in table 7. The inhibitory 

zone diameters (IZD) of the various 

concentrations of the undialysed 

ethanol extract were recorded. It was 

observed that Lactobacillus acidophilus 

showed little or no activity at the 

concentration of 100mg/ml while 

Streptococcus mutans showed the 

highest activity with inhibitory zone 

diameter (IZD) of 27mm at the 

concentration of 100mg/ml.  

 

 

 
 

The effects of concentrations of 

undialyzed n-hexane extract fractions 

on different test organisms were carried 

out as shown in table 8. The inhibition 

zone diameters (IZD) of the various 

concentrations of the undialysed n-

hexane extract were recorded. It was 

observed that Streptococcus mutans 

showed the highest activity at the 

concentration of 100mg/ml with a little 

IZD= Inhibitory Zone Diameter (mm) 

Table 7: The effects of concentrations of undialyzed ethanol fraction on the test 

organisms. 

Parameter               IZD     IZD       IZD   IZD    IZD 

Concentration (mg/ml) 100     50         25             12.5    6.25 

Log concentration  2.00     1.70     1.40           1.10      0.80 

Staphylococcus aureus        25     21        18             14     12 

Streptococcus mutans          27     26       23             21          19 

Escherichia coli   9     5            2             0.0         0.0 

Candida albicans   6     4            3              2           2 

Lactobacillus acidophilus    3     0.0        0.0            0.0        0.0 

Key 

IZD= Inhibitory Zone Diameter (mm) 
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or no inhibition on Lactobacillus acidophilus. 

The effects of concentrations of 

undialyzed aqueous extract fractions on 

different test organisms were carried 

out as shown in table 9. The inhibition 

zone diameters (IZD) of the various 

concentrations of the undialysed 

aqueous extract were recorded. It was 

observed that Escherichia coli has the 

highest inhibitory activity with 

inhibitory zone diameter (IZD) of 16mm 

at the concentration of 100mg/ml with 

little or no effect on Staphylococcus 

aureus and Lactobacillus acidophilus. 

 

The effect of Minimum Inhibitory 

Concentration (MIC) of the dialysed 

extract fractions against the test 

organisms was determined and the least 

sensitivity to the tested organisms was 

recorded as shown in table 10. Dialysed 

ethanol extract showed the least activity 

on Escherichia coli. 

The effect of the Minimum Inhibitory 

Concentration (MIC) of the undialysed 

extracts against the test organisms were 

determined and the least concentrations 

Table 8: The effects of concentrations of undialyzed n-hexane fraction on the test 

organisms. 

Parameter     IZD       IZD       IZD      IZD          IZD 

Concentration (mg/ml) 100       50         25        12.5        6.25 

Log concentration  2.00       1.70      1.40     1.10        0.80 

Staphylococcus aureus 20       18         17        16    15 

Streptococcus mutans      22       21         19         18           17 

Escherichia coli  13       11          8           5     3 

Candida albicans  7        5           4 3            0.0 

Lactobacillus acidophilus 4        2           0.0        0.0         0.0 

Key 

IZD= Inhibitory Zone Diameter (mm) 

Table 9: The effects of concentrations of undialyzed aqueous fraction on the test 

organisms. 

Parameter                 IZD        IZD       IZD       IZD IZD 

Concentration (mg/ml)   100        50                  25         12.5       6.25 

Log concentration    2.00       1.70              1.40      1.10        0.80 

Staphylococcus aureus   0.0       0.0                 0.0        0.0          0.0 

Streptococcus mutans  15       14                  12         10 8 

Escherichia coli   16       14                 13         10           9 

Candida albicans    9        7                   5            5             3 

Lactobacillus acidophilus       0.0           0.0                0.0         0.0          0.0 

Key 

IZD= Inhibitory Zone Diameter (mm) 

Table 10: The effects of the Minimum Inhibitory Concentration (MIC) of the dialyzed 

extracts against on the test organisms. 

 

Test organisms             Methanol    Ethanol    N-Hexane  Aqueous(mg/ml)      

Staphylococcus aureus           6.25           6.25      6.25            6.25  

Streptococcus mutans            6.25           6.25      6.25  6.25 

Escherichia coli               6.2             50      6.25  6.25 

Candida albicans               6.25           12.5     12.5  12.5 

Lactobacillus acidophilus       6.25          12.5     6.25            6.25 
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of the various extracts that showed 

sensitivity to the tested organisms 

recorded as shown in table 11. The 

crude water extract and ethanol extract 

showed the least activity to 

Staphylococcus aureus and Lactobacillus 

acidophilus at the concentration of 

100mg/ml for both, while methanol 

showed the highest activity on the 

tested organisms. 

 

DISCUSSION 

The results in the study indicated that 

crude and guided extractions were 

prepared from the roots of Mangifera 

indica. The direct extract from the root 

yielded the crude water extract (CWE) 

and the solvent yielded the ethanolic, 

methanolic and n-hexane fractions. The 

analysis of the plant extract revealed the 

presence of phytochemicals which are 

known to exhibit medical and 

physiological activities [22]. 

The result of this study shows that 

ethanolic, methanolic and aqueous 

extract of Mangifera indica inhibited the 

growth of all the pathogenic organisms 

tested. This correlates with the 

observations of the previous work of 

[23]. In ethanolic extract of the root, 

higher antimicrobial activities were 

observed against Staphylococcus aureus 

followed by Streptococcus mutans, 

Candida albicans and Escherichia coli. 

Whereas, in the methanolic extract, 

higher antimicrobial activities were 

observed against Candida albicans 

followed by Staphylococcus aureus and 

Escherichia coli. While in the aqueous 

extract, the highest antimicrobial 

activity was observed against 

Staphylococcus aureus and Escherichia 

coli simultaneously then lower Candida 

albicans [24]. 

The antimicrobial effect of this plant 

extracts are attributable to the 

phytochemical constituents present in it 

[25]. These plant extracts are rich in 

phytonutrients such as flavonoids, 

tannins, saponin, glycosides and 

alkaloids. These secondary metabolites 

exert antimicrobial activities through 

different mechanisms: tannins are 

polyphenolic compounds that bind to 

prolin-rich protein that interferes with 

protein synthesis and have shown to 

have antimicrobial activities [26]. It was 

reported that tannins are known to react 

with proteins to provide the typical 

tanning treatment effect which is 

important for the treatment of inflamed 

or ulcerated tissues [27]. Herbs that 

have tannins as their main components 

are astringent in nature and are used for 

treating intestinal disorders such as 

diarrhoea, dysentery and inflamed 

mucous membrane [27]. Flavonoids are 

hydroxylated polyphenolic compounds 

known to be produced by plants in 

response to microbial infections to 

which this aspect has been extensively 

studied and found to have antimicrobial 

activity against array of microorganisms 

in vitro [28]. Flavonoids have biological 

function which includes protection 

against allergies, inflammation, free 

radicals, microbes, ulcers, hepatoxins, 

viruses and tumours [29]. These support 

the use of Mangifera indica in herbal 

cure remedies. This plant also contains 

alkaloids which are ranked the most 

efficient therapeutically significant 

plant substance. Pure isolated plant 

alkaloids and their synthetic derivatives 

are used as basic medicinal agents for 

their analgesic, antispasmodic and 

bactericidal effects. 

Terpenes, saponins, glycosides have all 

been found to have inhibitory effects on 

gram positive organisms due to their 

inability to form complexes with 

extracellular and soluble proteins and 

bacterial cell walls [30]. 

Table 11: The effects of the Minimum Inhibitory Concentration (MIC) of the undialyzed 

extracts against on the test organisms. 

Test organisms     Methanol         Ethanol             N-Hexane      Aqueous (mg/ml)      

Staphylococcus aureus        6.25           6.25  6.25  100  

Streptococcus mutans          6.25           6.25  6.25  6.25 

Escherichia coli           6.25                  25  6.25  6.25 

Candida albicans                12.5                6.25  12.5  6.25 

Lactobacillus acidophilus    6.25                100  50  100 
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Furthermore, methanol showed the 

highest antimicrobial activities, 

followed by ethanol, while the lowest 

was s aqueous extract which might be 

due to insolubility of the active 

compounds in water. The antimicrobial 

effects of methanol and ethanol extract 

against these organisms may be due to 

the ability of the ethanol and methanol 

to extract some of the active properties 

of these plants like phenolic 

compounds, saponins, and other 

secondary metabolites which are 

reported to be antimicrobial [30]. 

From the results of the minimum 

inhibitory concentration (MIC), it was 

observed that the greater the inhibition 

zone diameter (IZD) produced, the lower 

the MIC and the more potent the agent. 

The dialysed methanol extract produced 

the highest antibacterial activity against 

on Streptococcus mutans (MIC 

6.25mg/ml) followed by the ethanol 

extract(MIC 12.5mg/ml), n-hexane 

extract (MIC 12.5mg/ml) and crude 

water extract (MIC 12.5mg/ml), the 

dialysed ethanol has the least activity 

on Escherichia coli (MIC 50mg/ml). The 

undialysed methanol fraction showed 

the highest activity on the tested 

organisms when compared to crude 

water extract, undialysed ethanol 

showed the least activity on 

Staphylococcus aureus and Lactobacillus 

acidophilus (MIC 100mg/ml). This 

proves the potency of the extracts or 

their high affinity to inhibit the growth 

of microorganisms especially the dental 

carrier pathogens [31]. 

The results in this study thus justified 

that the traditional therapeutic 

indication of some extracts of plants 

were positively correlated with their 

antimicrobial activities and the 

phytochemical screening revealed the 

active compounds involved in the 

anticariogenic activity of Mangifera 

indica [32]. 

CONCLUSION 

This study demonstrates that the root 

extract of Mangifera indica possesses 

active natural compounds that can 

inhibit the growth of oral disease 

causing bacteria and it can be used as an 

inexpensive source for the treatment of 

dental caries caused by some bacteria. 

Thus, these extracts have the potential 

for use in the preparation of toothpaste 

and other drugs related to various oral 

diseases. 

RECOMMENDATION 

This research work has proven that 

Mangifera indica (mango) root contains 

components which can be used to fight 

some oral bacteria. It is recommended 

that Mangifera indica (mango) should be 

used for the treatment of dental caries 

to prevent the misuse of antibiotics. 

Further research on the use of other 

botanical extracts can be rewarding to 

pursue in hunt for new herbal 

therapeutic agent. 
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APPENDIX 

 

Appendix 1: Mangifera indica (Mango) tree 
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Appendix 2: Mangifera indica (Mango) root 
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Appendix 3: Plates showing the zones of inhibition of Staphylococcus aureus, 

Streptococcus mutans, Escherichia coli, Lactobacillus acidophilus and Candida albicans of 

dialysed ethanol, methanol, n-hexane and aqueous extracts on Mueller-Hinton Agar 

using agar well method. 
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Streptococcus mutans, Escherichia coli, Lactobacillus acidophilus and Candida albicans of 
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using agar well method. 

 

  


