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Abstract 
The chloroform, methanol and aqueous extracts    of Mangifera indica seeds  were     subjected to 
preliminary    antimicrobial  activity against   two Gram- positive bacteria   (Bacillus subtilis, 
Staphylococcus aureus ) three Gram-negative bacteria Escherichia coli, Proteus vulgaris,  Pseudomonas 
aeruginosa  and two fungi, Aspergillus niger and Candida albicans.The seeds chloroform and methanol 
extracts showed high activity   against   all organisms tested. The aqueous   extract showed high activity 
against both Gram-positive    organisms   and    one   Gram-negative bacteria namely Proteus vulgaris, low     
activity     against Escherichia coli,  and was   inactive against Pseudomonas aeruginosa.   Therefore the 
active chloroform and  methanol extracts were further tested against sixty clinical ; Staphyllococcus aureus 
(n=15 ), Escherichia coli (n=15 ), Proteus vulgaris  (n=15 ) and  Pseudomonas aeruginosa (n=15 ) and the 
aqueous extract was tested against thirty clinical isolates of Staphyllococcus aureus (n=15 ) and Proteus 
vulgaris  (n=15 ) collected randomly from  specimens from Sudanese patients.  The clinical isolates 
exhibited low susceptibility compared to the standard organisms. The standard organisms were tested 
against reference antibiotics (Ampicillin and Gentamicin). It was found that the chloroform extract of 
Mangifera indica seeds at 200 mg/ml was more effective than 20g/ml Ampicillin and15ug/ml Gentamicin 
against the majority of the organisms tested.The methanol extract   at 200mg/ml was more effective than 
40g/ml Gentamicin against the organisms tested.The aqueous extract was more effective than 40g/ml 
Ampicillin against the majority of the organisms tested. All  extracts were inactive against Aspergillus 
niger.Both chloroform and methanol extracts were active  against Candida albicans while the aqueous 
extract was inactive. Therefore C.albicans is more susceptible than A.niger.The chloroform extract 
inhibited C.albicans with inhibitory action between 25-50g/ml  Nystatin and the methanol extract 
inhibited C.albicans with inhibitory action almost similar to 10g /ml Clotrimazole.Therefore the high 
activity of the plant might justify its uses in traditional medicine. 
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 :ملخص

تم اختبار خلاصةةةةةةةةةف ام وارايارم اامالماءال ااماال مماار امااءيا مةةةةةةةةةا ءاجلة اة امب ترلا اايبف اميرام او  ام صةةةةةةةةةالف امر ل فا 
أظهرت  امخلاصةةةةةةةف  (الاشةةةةةةةرل لو ام اماءلفا املانجف املءيارلف ا امات وبف الاجتلاالف )ام ء االف امذوبلف املامف أءااع اة امب ترلا سةةةةةةةامبف اميرام

خلاصةةةةةف اماال أظهرت ي املف جاملف مةةةةةا ءاجلة  اة امب ترلا ام لاسةةةةةلف  .م وارايارالف اامالماءاملف ي املف جاملف تياه  ل ام انءات اماختبرة ا
ملف اي املف اتاسةةةضف مةةةا الاشةةةرل لو ام اماءلف اجام ي ا ,اماايبف اميرام امةةةا ءاع ااما اة امب ترلا امسةةةامبف اميرام اوق امات وبف الاجتلاالف 

سةةرلرلفا لامفاة ارمةة  سةةاااءللة بضرل ف جشةةاانلف تم  امج امف تم اختباروا مةةا سةةتلة جلءف اة سةةلالات امخلاصةةات مةةا املانجف املءيارلف
ااة مم تم اختبار ام انءات اما لارلف  .اختبار امخلاصةةةات تياه ءاجلة اة امجضرلات ام لاسةةةلف اوق امرشةةةاشةةةلف امسةةةااال اامابلمةةةف امبلمةةةال 

 امءباتا ملالف  أاالف اري لف اتات ا ارءتها اع ي املف خلاصات .ااتتياه اما
Introduction 

 The purpose of the study was to evaluate the antimicrobial activity of Mangifera indica seeds extracts 

against different microbes using the agar plate diffussion method. 

Mangifera indica, locally known as  mango belongs to the family Anacardiaceae. The plant is native of 

India and has been dispersed in Africa during the last century .In Sudan , it is a cultivated fruit, free with 

short stocky bole and dense ovate crown . Leaves alternate. Lancelets 20-30 cm long and 3-6 cm broad with 

long petioles inflorescences in terminal panicles with numorous little flowers yellowish or pink. 

Phellandrene , Alpha  pinene , Ambolic  acid , Arginine Ascorbic– acid , Beta  carotene , Gallic acid , Gallo 

tannic acid , Mangifelic acid , mangifrol peroxidase , phenylalanin , proline – were isolated from the 

ethanolic extract of the seeds (Kabuki et al 2000).Two antifungal compounds known as di-2-ethyl hexyle 

phthalate and a mixture of various alkyl-phthalate compounds were isolated from the fruit peel of unripe 

mango (Supyen et al 1998) 

Traditionally the leaves are used to treat pertussis and diarrhoea.  

The roots are used for diarrhoea and dysentery. The fruit is used for diarrhoea. 

 

Plant Material 

The plant used in this study was Mangifera indica belonging to the family Anacardiaceae. The seeds were 

collected from a herbalist from Omdurman. (December 2002). 

The plant was identified and authenticated by Waeel Alsadig Abdalla ( Medicinal Aromatic Plants Research 

Institute, National Center for Research). A voucher specimen was prepared and deposited at the herbarium 

of the Institute. 
 

Method of extraction  

 Fifty grams of the air-dried and coarsely powdered plant material of Mango was exhaustively extracted for 

20 hours with chloroform in a Soxhlet apparatus .The chloroform extract was filtered and evaporated under 

reduced pressure. The extracted plant material was then air dried and repacked in the Soxhlet and 

exhaustively extracted with methanol. 

The residue of the chloroform extract was redissolved in a mixture of petroleum ether and methanol (1:2v 

/v) and the methanolic extract was filtered and evaporated under reduced pressure .The residue was 

redissolved or suspended in  methanol and the final volume was adjusted to give the specific concentration 

and kept in the refrigerator till used. 

Simultaneously, water extract was prepared by adding 10 ml of boiled distilled water to the coarsely 

powdered plant material in a beaker on a water bath with occasional shaking for 4 hours. 

The aqueous extract was then filtered and the marc was washed with a small volume of boiled distilled 

water and added to the filtrate, which  was then adjusted to 5ml volume and used immediately. 

Tested organisms  

The plant extracts were tested against two Gram- positive (Bacillus subtilis    NCTC 8236, Staphylococcus 
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aureus ATCC 25923), three Gram- negative (Escherichia coli ATCC 25922, Proteus vulgaris    ATCC 

6380, Pseudomonas aeruginosa   ATCC 27853), and two fungi  

(Aspergillus niger ATCC 9763, Candida albicans ATCC 7596)                   

 NCTC is the National Collection of Type Culture, Colindale England.  

 ATCC is the American Type Culture Collection. Rockville, Maryland, USA. 

Sixty clinical isolates of Staphylococcus aureus, Escherichia coli, 

Proteus vulgaris, and Pseudomonas aeruginosa were collected randomly from Sudanese patients attending 

Khartoum North Hospital, Khartoum Teaching Hospital Laboratory and the National Health Laboratory.   

The bacterial cultures were maintained on nutrient agar slopes and incubated at 37ºC for 18 hours and then 

kept in a refrigerator at 4ºC till used..            

        Testing of extracts for antibacterial activity   

The cup-plate agar diffusion method was adopted with some minor modifications to assess the antibacterial 

activity of the prepared extracts.  (Kavanagh 1972). Two ml of the standardized bacterial stock suspension 

(108-10 9 colony forming units per ml )were thoroughly mixed with 200 ml of sterile molten nutrient agar, 

which was maintained at 45ºC. 

Twenty ml aliquots of the inoculated agar were distributed into sterile petri dishes. The agar was left to set 

and in each of these plates ,four cups (10mm in diameter) were cut using a sterile cork borer (No 4) and the 

agar discs were removed. Alternate cups were filled with 0.1 ml sample of each of the extracts using 

adjustable pipette, and allowed to diffuse at room temperature for two hours. The plates were then incubated 

in the upright position at 37 ºC for 18 hours; two replicates were carried out for each extract against each of 

the tested organisms. 

After incubation, the diameters of the resultant growth inhibition zones were measured, averaged and the 

mean values were tabulated. 

Results and discussion 

The seeds extracts of Mangifera indica belonging to the family Anacardiacae were  screened  for   

antimicrobial activity   against   five  standard    organisms  two    Gram- positive      (Bacillus   subtilis,   

Staphylococcus  aureus) three Gram negative (Escherichia  coli, Proteus vulgaris, Pseudomonas    

aeruginosa )   and     against   two  fungi namely    Aspergillus  niger  and   Candida    albicans. 

It will be seen from table 1 that the chlorofrm, methanol and the aqueous extracts  of Mangifera indica 

(fam.Anacardiaceae) possed high antibacterial activity against one or more of the tested bacteria. 

Table 1:Preliminary screening for antimicrobial activity of Mangifera indica     against the  standard 

organisms. 
B.s=Bacillus subtilis; 

S.a=Staphyllococcus 

aureus;E.c=Escherichia coli; Pr.v=Proteus vulgaris; Ps.a=Pseudomonas  

aeruginosa; A.niger=Aspergillus niger; C.albicans=Candida albicans. 

Inhibition zone diameter in mm>15mm=Sensitive ; <15=Resistant. 

Test concentration used=200mg/ml,0.1ml/cup 

Inhibition zones are the mean of four replicates 

The chloroform extract of M.indica  seeds showed high activity (15-21mm) against all bacteria tested.The 

methanol extract showed very produced activity (24-30mm) against the bacteria tested . The aqueous 

extract showed variable activity (13-33mm) i.e high activity (17-19mm) against both Gram positive bacteria 
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  B.s S.a E.c Pr.v Ps.a A.ni

ger 

C.albican

s 

8.7 Chloroform  15 17 15 21 17 0 27 

7.5 Methanol 25 30 26 28 24 0 30 

8.7 Water 19 17 13 33 0 0 0 
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, low activity (13mm) against the Gram negative bacteria Escherichia coli, pronounced activity (33mm) 

against Proteus vulgaris while no activity against Pseudomonas aeruginosa. 

The invitro antibacterial activty of the methanol and the aqueous extracts showed variable results. This was 

in ageement with that obtained by Sariam et al 2003.On the controry, while our methanol extract of 

M.indica seeds showed high activity (26mm) against Escherichia coli and its aqueous extract  showed low 

activity (13mm) against the same organism,both extracts tested by Sariam etal  2003 did not show any  

significant effect on the growth of Escherichia coli .Most pronounced activities  of the extracts were 

observed against Proteus vulgaris. 

The methanol extract of M.indica seeds had a broad antibacterial activity and was more active against Gram 

positive than Gram negative bacteria with a few exception.This result was in agreement with that produced 

by Kabuki etal 2000. 

Table 2 :Screening for antibacterial activity of Ampicillin and Gentamicin against                                                    

standard organisms. 
 

Drug 

Drug concentration 

µg /ml 
*M.DI.Z (mm) 

B.s S.a E.c Pr.v Ps.a 

Ampicillin 40 

20 

10 

15 

15 

14 

13 

12 

30 

26 

22 

19 

0 

0 

0 

0 

25 

20 

17 

0 

0 

0 

0 

0 

Gentamicin 
40 

20 

15 

5 

24 

22 

17 

15 

18 

17 

14 

13 

24 

19 

16 

12 

26 

22 

20 

15 

22 

15 

12 

0 

Key: 

*M.D.I.Z = Mean diameter of growth inhibition zone (mm). 

Average of four replicates.  

B.s  = Bacillus subtilis.,                          S.a  = Staphylococcus aureus. 

E.c  = Escherichia coli.,                           Pr.v = Proteus vulgaris. 

Ps.a = Pseudomonas aeruginosa.,       0 =No activity 

 

 

The comparison of observation  given in tables 1 and2 showed that the chloroform extract of M.indica seeds 

at 200mg/ml was similar to 40g/ml Ampicillin against Bacillus subtilis, almost similar to 15g/ml against 

Staphyllococcus aureus and 20g/ml against Proteus vulgaris.With Gentamicin, the effect of chloroform 

extract of M.indica seeds  was similar to 5g/ml against Bacillus subtilis and 20g/ml against 

Staphyllococcus aureus, almost similar to 15g/ml against Escherichia coli  and Proteus vulgaris and 

20g/ml against Pseudomonas aeruginosa 

The methanol extract of the seeds of M.indica at 200mg/ml was more effective than 40g/ml Gentamicin 

and Ampicillin against the bacteria tested.With Ampicillin at the same concentration, the methanol extract 

was also more effective than 40g/ml against Bacillus subtilis, Proteus vulgaris and similar to 

Staphyllococcus aureus. 

The aqueous extract of M.indica at 200mg/ml was more effective than 40g/ml  

Ampicillin and Gentamicin against Proteus vulgaris, similar to 20g/ml Gentamicin against 

Staphyllococcus aureus ,15g/ml  Gentamicin against Bacillus subtilis and 5g/ml Gentamicin against 

Escherichia coli.With Gentamicin, the aqueous extract of M.indica at 200mg/ml was effective as 15g/ml 
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against Bacillus subtilis, Escherichia coli .The 20g/ml against Staphyllococcus aureus, 5g/ml against 

aqueous extract was also more effective than 40g/ml Ampicillin and Gentamicin against the bacterial 

strain of Proteus vulgaris. 

The data given in table 1 showed that the methanol and the aqueous extracts were inactive against 

Aspergillus niger while highly  active (27-30mm) against Candida albicans .The aqueous  extract was 

inactive against both Aspergillus niger and Candida albicans. 

Therefore 200mg/ml of the chloroform of the  seeds of M.indica was nearly as effective as 25-50g/ml of 

Nystatin against the ATCC  fungal strain of Candida albicans while the methanol extract of the seeds at 

the same concentration was as effective as10g/ml Clotrimazole against Candida albicans. 

It is further seen from table 4 that the chloroform and methanol extracts of the seeds of M.indica were active 

against a large number of clinical isolates of Escherichia coli. Staphyllococcus aureus, Proteus vulgaris 

and Pseudomonas aeruginosa. 

All the above results obtained  with standard chemotherapeutic agents against the same standard tested 

organisms (tables 2,3), and the plant extracts resulting in 15mm or more growth inhibition zones were 

considered to be active and those resulting in less than 15mm were inactive.(Barry et.al 1970 Cruickshank 

et.al 1975) . 

Table (3) Screening for antifungal activity of reference drugs against standard organisms  

Drug 
Concentration µg/ml *M.D.I.Z (mm) 

Asper.niger C.albicans 

Nystatin 50 

25 

12.5 

17 

14 

0 

28 

26 

23 

Clotrimazole 20 

10 

5 

24 

19 

17 

43 

30 

33 

Key : *M.D.I.Z = Mean diameter of growth inhibition zone (mm). Average of four replicates 

Asper.niger= Aspergillus niger. 

C.albicans=Candida albicans  ; 0 = No activity 

 

Table 4: Sensitivity of clinical isolates towards Mangifera indica L seeds                             extracts: 
Clinical isolates (n) Sensitive isolates(n) 

Seeds extracts 

Microorganisms Source   CHCL3        MeOH H2O 

E.coli          15 

Urinary tract (15) 11 15 0 

S. aureus.     15 

 

 Abscess     (2) 

Ear swab      (11) 

Sputum        (2) 

0 

8 

1 

2 

11 

2 

2 

11 

2 

Pr.vulgaris. 15  

 

Ear swab      (8) 

Urinary tract (7)  

8 

4 

8 

6 

8 

7 

Ps aeruginosa 15 Ear swab      (6) 

Urinary tract  (9) 

5 

9 

6 

9 

0 

0 

The sensitive organisms are those exhibiting 15mm inhibition zone and more extracts tested at200mg/ml. 

    E.coli  = Escherichia coli     .a  = Staphylococcus aureus                                        Pr.v = Proteus vulgaris.                             

Ps.a = Pseudomonas aeruginosa.,        0    =No activity 

Graph1: Showing the average of inhibition zone of Mangifera indica extracts                                     against 

clinical Isolates  
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Type of extract

AqueousMethanolChloroform
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ps.a

Pr.v

E.coli

S.a

22

27

12

28

13

19

24

15

26

17

 

 

 

 

 

 

 

 

 

 

 

 

 

Ps.a = Pseudomonas aeruginosa  ,                 E.c = Escherichia coli.,                            

Pr.v= Proteus vulgaris,                                  S.a= Staphylococcus aureus 

 

Univariate Analysis of Variance(SPSS) 

 
 

 

 

 

Post Hoc Tests 

Type of extract 

Tests of Between-Subjects Effects

Dependent Variable:   Mean Inhibition zone Diameter  (mm)

15024.861a 11 1365.896 30.442 .000

51850.139 1 51850.139 1155.588 .000

1580.061 3 526.687 11.738 .000

8259.478 2 4129.739 92.040 .000

5185.322 6 864.220 19.261 .000

7538.000 168 44.869

74413.000 180

22562.861 179

Source

Corrected Model

Intercept

Organisms

Extract

Organism * Extract

Error

Total

Corrected Total

Type II I Sum
of Squares df Mean Square F Sig.

R Squared = .666 (Adjusted R Squared = .644)a. 
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Means 

 

Conclusion 

The  methanol extract of the seeds of M.indica possessed more pronounced and diverse antibacterial activity 

than its chloroform and aqueous extracts.This suggests that the active principles may be relatively polar 

compound (s ) .These results support the uses of the seeds of Mangifera indica as antimicrobial therapy in 

folkloric medicine in Sudan and the neighbouring countries. 
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