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Abstract - The cold water, hot water, methanol
suspension, Methanol column & methanol soxhelt
extract of Mangifera indica peel powder was
subjected to antimicrobial bioassay. Antibacterial
activity was assayed against three pathogens
namely Pseudomonas aeruginosa.E.coli and
S.aureus for aqueous and methanolic extract of
dry powder of M.indica peel. Among all hot water
extract showed Maximum activity against

' S.aureus with 2.20 cm of zone of inhibition.
| Methanol suspension extract was best giving large
. zone of inhibitation against all the pathogens. The
i MIC of cold water was 4.28 mg/ml against
' Pseudomonas aeruginosa followed by metharol
- column was 10.71 mg/ml against E.Coli and
' S.aureus.
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Introduction

Mangifera indica (MI) also known as mango, aam,
has been an important tree in the Ayurvedic and
indigenous medical systems for over 4,000 years.
Mangoes belong to genus Mangifera which
consists of about 30 species of tropical fruiting
trees in the flowering plant family Anacardiaceae.
According to Ayurveda, varied medicinal
properties are attributed to different parts of
mango tree. Mango is one of the most popular of
all tropical fruits. Mangiferin, being a polyphenalic
antioxidant and a glucosyl xanthone, has strong
antioxidant, anti lipid peroxidation,
immunomodulation, cardiotonic, hypotensive,
wound healing, antidegenerative and antidiabetic
activities (Shankarnarayanan et. al, 1979). The
genus Mangifera originates in tropical Asia with
the greatest number of species found in Borneo,

Java, Sumatra and the Malay Peninsula, The most.-
Cultl\./ated‘Mangife,—a species, M. indica (mango)
has lt‘S origins in India and Myanmar. Chemical
constituents of Ml are always of an interest. The
different chemical constituents of the plant are
especially the polyphenolics, flavonoids,
triterpenoids, Mangiferin a xanthone glycoside
(major bio-active constituent) isomangiferin,
tannins & gallic acid derivatives. The bark is
reported to contain protocatechic acid, catechin,
mangiferin, alanine, glycine, y-aminobutyric acid,
kinic acid, shikimic acid and the tetracyclic
triterpenoids cycloart-24-en-3B,26diol, 3-
ketodammar-24 (E )-en-20S,26-diol, C-24 epimers
of cycloart-25 en 3B, 24, 27-triol and cycloartan-3p,
24, 27-triol.(Chen et. al, 2004). Indicoside A and B,
manghopanal, mangoleanone, friedelin,
cycloartan-3p-30-diol and derivatives, mangsterol,
manglupenone, mangocoumarin, n-tetacosane, n-
heneicosane, n-triacontane and mangiferolic acid
methyl ester and othersisolated from stem bark of
MI. Mangostin, 29-hydroxy mangiferonic acid and
mangiferin have been isolated from the stem bark
together with common flavonoids. The flower
yielded alkyl gallates such as gallic acid, ethyl
gallate, methyl gallate, n-propyl gallate, n-penty!
gallate, n-octyl gallate, 4-phenyl gallate, 6-phenyl-
n-hexyl gallate and dihydrogallic acid. Root of
mango contains the chromones, 3-hydroxy-2-(4'-
methylbenzoyl)-chromone and 3-methoxy-2-(4'-
methyl benzoyl)-chromone. The leaf and flower
yield an essential oil containing humulene,
elemene, ocimene, linalool, nerol and many
others. The fruit pulp contains vitamins A and C,j-
carotene and xanthophylls. An unusual fatty acid,
cis-9, cis-15-octadecadienoic acid was isolated
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from the pulp lipids of mango. Phenolic
antioxidants, free sugars and polyols isolated and
analyzed from Mango (MI) stem bark.

Quantitative analysis of the compounds has been .

performed by HPLC and mangiferin was found to
be the predominant component. The natural C-
glucoside xanthone mangiferin [2-C-B-Dgluco-
pyranosyl-1, 3, 6, 7-tetrahydroxyxanthone] C19 H
18 O 11; Mw, 422.35; anhydrous has been reported
in“various parts of Ml leaves, fruits, stem bark,
heartwood and roots (Andreas et. al., 2000). The
presence of a phenolic compound from leaves of
MI was named as homomangifirin. The extract of
mango showed a powerful scavenging activity of
hydroxy radicals and acted as a chelator of iron. It
also showed a significant inhibitory effect on the
peroxidation of rat brain phospholipid and
prevented DNA damage caused by bleomycin or
copper-phenenthroline system (Maxwell, 1997).
In vitro, antioxidant and free radical scavenging
properties of a stem bark aqueous extract of
mango tree (MI), whose formulations are used in
Cuba as food supplements under the brand name
of Vimang. The potential anti-diarrhoeal activity of
methanolic (MMI) and aqueous (AMI) extracts of
seeds of Ml has been evaluated in experimental
diarrhoea, induced by castor oil and magnesium
sulphate in mice. The results illustrate that the
extracts of MI have significant anti-diarrheal
activity and part of the activity of MMI may be
attributed toits effect onintestinal transit.

Materialand Methods

Peels of Mangifera indica were purchased from
the local market of Gomti Nagar, Lucknow. The
mango peels were dried in the incubator and
grinded in electronic blender to fine powder and
were subjected to bioactive compounds
extraction. The extract was obtained with help of
various methods and solvents such as hot water
extract, cold water extract, organic suspension
extract, organic column extract and organic
Soxhlet extract. All the extracts were dried up to
crystal form and were dissolved in distilled water
atconcentration of 50o0mg/ml.

Bacterial cultures of Staphylococcus aureus (Gr-arg"esm
positive), Pseudomonas aeruginosa (Grarrwtr
negative) and Escherichia coli (Gram negativejlet
were obtained from IMTECH, Chandigarh, ané
were sub-cultured on to petri plate containing
nutrient agar media. Single colony was transferre(
in sterile 50 ml of nutrient broth and incubated at
37 °C in shaker incubator at 140 rpm for 14 hrs.
Bacterial cells were recovered by centrifugation
and were suspended in sterile distilled water;
concentration of pathogens was optimized by
maintaining ODto 0.1at 600 nm before use.

The antimicrobial activity of Mangifera indica peel
powder was determined by agar well diffusion
method against Staphylococcus aureus,
Pseudomonas aeruginosa and Escherichia col.
10.0 ml nutrient agar media was poured in a sterile
petridish, 100 pl of test organisms were spread on
the surface of media, wells were prepared with
help of sterile borer, which were aseptically filled
by 30ul plant extracts with positive (Tetracyclinejn
50pg/ml) and negative control (autoclavedp,
distilled water). Plates were incubated aerobically
at 37 °C for 14 hrs. The diameters of zones of
inhibition were measured.

Active extracts obtained by agar well diffusion
assay were further subjected to determine the
Minimum Inhibitory Concentration (MIC) required
for the bacterio-static effects by standard micro-
dilution agar double layer methodology. This is
carried out by double agar gradient plate method.
Nutrient agar (5.0 ml) was poured into sterilized
petri dishes, leaving the plate in slanted position.
After setting the media, another 5.0 ml of nutrient,
agar (along with plant extract; 5.0 mg/ml) was;
added to the plates to make the level unity; thusj‘
the plate contained an increasing concentration of |
plant extract along the diameter of the plate. Now|
the 70ul of prepared inoculums of cultures were|
spread. Plates were incubated in upright position;
at 37 °C for 14 hrs. Concentration gradient along,
with the diameter was calculated for each mm.j .
visible colonies were observed, distance was
measured from top end and concentration of the':fg
compound was calculated as MIC. ¥
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raction was carried out using hot water extraction, cold water extraction, Methanol column
thanol suspension and Methanol Soxhlet. '

Extraction Method Yield obtained Color of the
(grams) extract obtained

Hot water extraction 0.610 Dark yellow

Cold water extraction 1.138 Dark brown

Methanol suspension 0.610 Dark yellow

Methanol column 1.329 Blackish brown

Methanol Soxhlet 3.447 Dark brown

Table 1- Yield of each extract of Mangifera indica peel powder

ntibacterial activities of all the extracts were assayed against Pseudomonas aeruginosa, Escherichia coli
nd Staphylococcus aureus by agar well diffusion method.

Organisms P. aeruginosa E. coli S. aureus J
Tetracycline(avg) 1.88 cm 220 cm 2.50 cm \
Extracts (500mg/ml) _x

Hot water extraction 1.40 cm .30 cm 2.20 cm _}
Eold water extraction 1.60 cm .80 cm .50 cm J

i \Tvlethanol suspension 2.00 cm 2.10 cm 2.00 cm J
- | Methanol column 1.80 cm 1.70 cm 1.90 cm J
Methanol Soxhlet 1.70 cm 1.60 cm 1.50 cm J
| Distilled water 0.00 cm 0.00 cm 0.00 cm ‘\

Table 2- Antibiogram of aqueous and methanolic extract against P.
aeruginosa, E. coli and S. aureus.
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Extracts found to have inhibitory effects were tested for determination-of MIC by agar double layer methqgf,ga

against susceptible bacterial species.
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Test organisms/ Minimum Inhibitory Concentration (in mg/ml) ?a;r:
Extracts(500mg/ml) ellé:
P. aeruginosa E. coli S. aureus P:“

Xre

jupt

Hot water extraction 16.71 15.00 17.57 o8

U

Cold water extraction 4.28 12.85 12.00 :orr:
Methanol column 17.14 10.71 10.71 gi
Methanol Soxhlet 15.00 25.00 19.28 ‘:ﬁ
\nal

Table 3- MIC (in mg/ml) of Mangifera indica peel extract (aqueous and methanolic) against P. aeruginosa, Wd.
coliandS. aureus. nai
7-‘

Discussion

Results of present investigation reveal the
antibacterial nature of methanolic and aqueous
extract of peel of Mangifera indica. The peel of
Mangifera indica was extracted in the dry powder
form using aqueous and methanol solvent. Data of
Table 1 demonstrates that maximum yield was
obtained by using methanol Soxhlet extraction
method.

Antibacterial activity was assayed against all three
pathogens namely, P. aeruginosa, E. coli and S.
aureus for aqueous and organic extracts of M.
indica peel and among all, hot water extract
proved maximum activity against S. aureus with
2.20cm of zone of inhibition. While methanol
suspension extract was best extraction procedure
by giving large zone of inhibitions against all the
pathogens selected in the study (Table 2, fig 3, fig
4, fig 5). The Minimum Inhibitory Concentration of
hot water extract, cold water extract, methanol
column and methanol soxhlet was carried out.
Cold water recorded MIC of 4.28mg/ml against P.
aeruginosa followed by methanol column with
MIC of 10.71 mg/ml against E. coliand . aureus.
Sterile distilled water which was used as negative
control showed no zone of inhibition in any test
organism. The efficacies of all extracts were less

faf
than that of the standard antibiotic tetracyclinf,,

Tetracycline showed average zone of inhibition tar
2.50cm againstall the test organism. ac
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Fig 3- photograph showing antibiogram of the meth
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Fig 4-Photograph showing antibiogram of the methanolic extract of Mangifera indica peel

E .coli and S .aureus vespectively. (A-Methanol columu. B-Methauol

against P. aeruginosa,
soxhlet. C- Tetracycline. D- Distilled water)

Fig 5-Photograph showing antibiograimn of the Aqueous extract of Mangifera indica peel
.against P. aeruginosa, E. coli and S. aureus vespectively. (A-Cold water extract. B-
Tetracycline. C-Distilled water. D - Hot water extract)
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Fig6- Graph showing comparative study of MIC of hot water extract. Cold water extract.
Methanol column and Methanol soxhlet against P. aeruginosa, E. coli and S. aureus
respectively
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