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ABSTRACT
The ethanol extract and ethyl acetate fraction of Mangifera indica kernel seed cake inhibited the growth
of Staphylococcus aureus and Pseudomonas aeruginosa. The bioactive compounds were isolated and
identified by NMR, UV and mass spectrometry as methyl gallate, gallic acid and penta-O-galloylglucose. The
isolated methyl gallate and penta-O-galloylglucose also showed significant antibacterial activities against
Staphylococcus aureus and Pseudomonas aeruginosa.
© 2014 International Formulae Group. All rights reserved.
Keywords: Mangifera indica, kernel seed cake, antibacterial activity, gallic acid, penta-O-galloylglucose,
methyl gallate.

INTRODUCTION
Mango (Mangifera indica Lam), which
belongs to the family of Anacardiaceae, is one
of the most popular tropical fruits, followed
by banana, pineapple, papaya, and avocado
(FAO, 2002). In food processing industry
after the extraction of mango pulp and kernel
butter, a considerable quantity of kernel seed
cake is discarded as waste (Ahmed et al.,
2007).
The mango plant has been the focus of
attention of many researchers for potent
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antioxidants. Mango parts, such as stem bark,
leaves, and pulp are known for various
biomedical
applications,
including
antioxidative and free radical scavenging
(Gabino et al., 2008), and anticancer activities
(Susan et al., 2006).
Mango seeds are used traditionally
against gastric pathogens, especially in
children treatment, or in anti-diarrhoeal cure
(Sairam et al., 2003). Ethanolic or methanolic
extract of mango seed showed antibacterial
and antioxidant activities (Ahmed et al., 2007)
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quadruple time-of-flight instrument (WatersMicromass).

as well as antimicrobial ones (Thoshihide et
al., 2000).
Mango kernel butter and cocoa butter
were almost identical in several of their
constants, as triglycerides, fatty acids, effects
on taste and odour (Djenontin et al., 2006).
Aqueous-methanolic extracts of pulp,
peel and seed kernels were a rich source of
phenolic compounds (Ribeirio et al., 2008 ;
Sunday, 2000), though several investigations
have been made on the medicinal properties of
mango fruit pulp and peel (Hana et al., 2010).
In the present paper, we report the
isolation and identification of phenolics
compounds of mango kernel seed cake, and
we evaluate its antibacterial activity. To our
best knowledge, no study has been carried out
on the identification of the bioactive
compounds obtained by fractionation of
ethanolic bioactive fractions of mango kernel
seed cake.

High-Performance Liquid Chromatography
(HPLC) Analysis
Analytic HPLC were performed using
a RP-18 (5 µm) Lichro CART® 150-4.6 mm
at 25 °C. The binary elution system was
composed of acetonitrile (solvent A) and 0.2%
TFA/water (solvent B). Separations were
performed at room temperature by solvent
gradient elution: 10-20% B during 40 min, 2030% B during 5 min, 30-40% B during 5 min,
40-45% B during 5 min and turning to the
initial conditions (10% B) during 5 min to reequilibrate the column prior to another run.
The flow rate for both analysis and washing
cycles was 0.8 mL/min. The concentration of
each sample was 0.1 mg/mL in methanol,
detection wavelengths being 254, 280, 325
and 530 nm.
Plant material
Ripe fruits of Mangifera indica were
collected in April 2009 at the end of dry
season in Yamoussoukro city in the center of
Côte d’Ivoire. A voucher sample was
identified by Prof. Aké-Assi Laurent, Faculty
of Science and Technology, Félix HouphouëtBoigny University where the sample was
deposited. The seed kernel was isolated from
the fruits, dried during 5 days at 40 °C and 2
days at 50 °C. The seed kernels were
powdered and stored at – 10 °C until use.

MATERIALS AND METHODS
Background
NMR experiments were recorded with
a Bruker Avance 400 spectrometer at 400
MHz for 1H and at 100 MHz for 13C at 23 °C.
The spectra were acquired in MeOH-d4 or
DMSO-d6. The chemical shifts are expressed
in part per million (ppm) relative to TMS (δ =
0 ppm) and the coupling constant J in hertz
(Hz) or residual solvent peak. Flash column
chromatography was performed using
Macherey-Nagel Silica gel 60 (15-40 µm).
TLC plates (Macherey-Nagel, ALUGRAM®
SILG/UV254, 0,2 mm silica gel 60 Å) were
visualized under 254 nm UV light and/or by
dipping the TLC plate into a solution of
phosphomolibdic acid (3 g) in EtOH (100 mL)
followed by heating with a heat gum. ESI-MS
were recorded on a Shimadzu GC MS-QP
2010 Gas Chromatograph Mass Spectrometer
and reported in units of mass over charge
(m/z). The mode of ionization used was
electron-impact one (EI, 70 eV). Highresolution electrospray mass spectra (HRESIMS) in the positive ion mode were performed
using a Q-TOF Ultima Global hybrid

Phytochemical tests
A phytochemical screening was
performed for testing the presence of
secondary metabolites. The tests were carried
out according to Harborne method (Harborne,
1998). The chemical constituents of the seed
kernel cake extracts were tested for the
presence of flavonoids (cyanidine test),
anthraquinones (ammonium test), alkaloids
(Dragendorff test), terpenoids and steroids
(Liberman Buchard test), tannins (ferric
chloride test), saponins (formation of
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persistent foams during plant extraction or
during concentration of plant extract).

Antibiotics Unit of Natural Substances and
Survey of Resistance of Micro-organisms for
Anti-Infective (ASSURMI), Department of
Bacteriology at Pasteur Institute of Côte
d'Ivoire (IPCI). The strains used in the present
work were: Staphylococcus aureus sensitive
to methicillin (Sa S), Staphylococcus aureus
resistant to methicillin (Sa R), referenced
strains of Staphylococcus aureus ATCC
25923 (Sa AT), Pseudomonas aeruginosa
sensitive to ceftazidime and imipenem (Pa S),
Pseudomonas
aeruginosa
resistant
to
ceftazidime and imipenem (Pa R) and
referenced
strains
of
Pseudomonas
aeruginosa ATCC 27853 (Pa AT).

Extraction procedure
The dried seed kernels powder (500 g)
was extracted to exhaustion with Hexane (3x1
L) at room temperature. The residue (obtained
cake) was extracted with 70% EtOH (3 x 1 L)
at room temperature at constant stirring during
24 hours. After filtration on cotton then
watmann paper, the extract was concentrated
under reduced pressure at 40 °C to afford the
ethanolic extract (85 g). The residue was
suspended in water and partitioned
successively with dichloromethane (3 x 200
mL) and ethyl acetate (3 x 200 mL). The
obtained extracts were separately dehydrated
with anhydrous sodium sulfate and evaporated
under vacuum after filtration to afford
dichloromethane (CH2Cl2) extract (1.27 g) and
ethyl acetate (AcOEt) extract (6.54 g).

Efficiency test substances
The efficiency test was used to detect
biological activity of a substance. For this test,
the agar and Mueller Hinton broth were the
main culture media (Zakaria et al., 2006a).
The mixture of DMSO / distilled water in
proportion 1:1 (v/v) was used as solvent to
prepare the solution of seed kernel cake
extracts. Biorad® non-impregnated discs of 6
mm diameter were also used. The tests were
performed on bacterial inoculums of 5.106
CFU/ mL. Each disc was impregnated with 40
µL of extract or fractions solutions at 200
mg/mL concentration. The choice of 200
mg/mL concentration for this test was
literature guided. After drying, the discs were
placed on the agar previously seeded with
micro bacterial strains and incubated at 37 °C
during the period from 18 to 24 hours
(Zakaria et al., 2006a). The observation of an
inhibition zone reflected the existence of
antimicrobial activity. Observation of an
inhibition zone can be used to judge the
efficiency of substances in extract or fractions.
Control tests were carried out using
impregnated discs with 40 µL of appropriate
solvent used to prepare extract or fractions.
To confirm the resistance of bacteria,
tests on young colonies using oxacillin (OX-5

Isolation and purification of ethyl acetate
fraction
The ethyl acetate fraction (6.54 g) of
Mangifera indica kernel seed cake was
subjected to flash chromatography on silica
gel 60 with solvents gradients CH2Cl2-AcOEt
and AcOEt-MeOH to give 5 fractions (F1-F5).
Fraction F2 was purified by flash
chromatography on silica gel 60, eluting with
CH2Cl2-MeOH (10-1) to give compound 1
(457 mg). Fraction F4 was also purified by
flash chromatography on silica gel 60, eluting
with CH2Cl2-MeOH (10-2) to give
compounds 2 (261 mg) and 3 (986 mg). The
different fractions were checked by TLC and
HPLC. Another aliquot was dissolved in
Methanol-d4 and analyzed by NMR for
chemical structure determination of each
compound. The 1H and 13C NMR assignments
of the three compounds were determined on
the basis of the 1H,13C, 1H–1H COSY, HMQC,
and HMBC spectra.
Microorganism strains
The microorganism strains used for
biological tests were obtained from the
1887
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µg) and cefoxitin (FOX-30 µg) for S. aureus
and ceftazidime (CAZ-30 µg) and imipenem
(IMP 10 mg) for P. aeruginosa were
performed under the same conditions.

Determination of antimicrobial activity
The ethanolic (70%) extract of the airdried Mangifera indica kernel seed cake was
partitioned between CH2Cl2 and water, and
then between AcOEt and water.
The tests of efficiency (Golly et al.,
2012) conducted prior to the determination of
microbiological parameters of extract at 200
mg/mL give the results summarized in Table
2. This preliminary investigation on the
antimicrobial activities of ethanolic extract
and ethyl acetate fraction was found to be
significantly sensitive against Staphylococcus
aureus and moderately sensitive against
Pseudomonas aeruginosa.
These interesting preliminary results
on the antibacterial activity of mango seed
kernel cake encouraged us to isolate and test
the biomolecules.

Determination of antimicrobial activity
Antimicrobial activity of the isolated
compounds from Mangifera indica seed
kernel cake was evaluated via the
microdilution broth method (Oussou et al.,
2008). Concentration range of compounds
was prepared by the method of double dilution
with the concentrations ranging from 25 to
0.0244 mg/mL for each compound. The
antimicrobial tests were performed by
introducing into a series of hemolysis tubes 1
mL of the solution of compound 1-3 and 1 mL
of bacterial inoculums (Moroh et al., 2007).
At the same time, in control tube, 1 mL of the
solvent used to solve the extract (DMSO /
distilled water to 1: 13 v/v) and 1 mL of
bacterial inoculums were introduced. All the
tubes were incubated at 37 °C for 18 to 24
hours.
The results of antimicrobial screening
were evaluated with naked eye estimating
transparency/turbidity of the test tubes at
daylight (Koné et al., 2006). The transparency
of the tubes indicated the antimicrobial effect
of the tested extract, while turbidity shows its
ineffectiveness (a sign of bacterial growth).
The Minimum Inhibitory Concentration
(MIC) will correspond to the concentration of
the extract in the first tube with a clear
content.

Isolation and identification of major
compounds
The HPLC analysis (Figure 1) of the
ethyl acetate fraction Mangifera indica seed
kernel indicated the presence of three (3)
majors compounds (compounds 1, 2 and 3).
A preliminary study of the UV spectral
(Table 3) of the peaks gave a first indication
of the family of phenolic compounds (Pretsch
et al., 2009). UV spectra of compounds 1, 2
and 3 showed an absorbance bands at 270,
271 and 279 nm.
The ethyl acetate fraction was purified
by chromatography on silica gel to obtain
compounds 1, 2 and 3 as crystalline
compounds. The UV, 1H NMR, 13C NMR and
EI-MS spectral data with reported values lead
to the identification of compound 1, 2 and 3 as
Methyl gallate, Gallic acid and Penta-Ogalloylglucose.
Compound 1: Methyl gallate; Yellow powder;
HPLC Rt 14.30 min ; UV vis λmax: 271 nm
(methanol) ; HREI-MS m/z 207.0271
[M+Na]+ ; m/z 184.0271[M]+, C8H8O5 (calcd

RESULTS
Phytochemical screening
Phytochemical screening tests of the
air-dried kernel seed cake of Mangifera indica
evaluated in this work revealed appreciable
amount of tannins, triterpenes, steroids and
alkaloids and traces of flavonoids, saponins,
anthraquinones (Table 1).
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184.0372); 13C NMR (100 MHz, Methanold4): 121.43 (C-1), 110.02 (C-2/C-6), 146.51
(C-3/C-5), 139.77 (C-4), 169.02 (C=O), 61.68
(O-CH3). 1H NMR (400 MHz, Methanold4):7.06 (H-2/H-6, d, J=1.7Hz), 3.83(O-CH3,
s).
Compound 2: Gallic acid; White powder;
HPLC Rt 3.91 min; UV vis λmax: 270 nm
(methanol) ; HREI-MS m/z 193.0142
[M+Na]+ ; m/z 170.0142[M]+, C7H6O5 (calcd
170.0215). 13C NMR (100 MHz, Methanold4): 120.57 (C-1), 108.66 (C-2/C-6), 145.34
(C-3/C-5), 137.91 (C-4), 167.58 (C=O). 1H
NMR (400 MHz, Methanol-d4): 6.97 (H-2 /H6, s).
Compound 3: Penta-O-galloylglucose ; White
powder; HPLC Rt 47.30 min ; UV vis λmax:
279 nm (methanol) ; HREI-MS m/z 963.1079
[M+Na]+ ; m/z 940.1079[M]+, C41H32O26

(calcd 940.1182). 13C NMR (100 MHz,
Methanol-d4): 121.07 ; 120.38 ; 120.26 ;
120.23 ; 119.75 (C-1), 110.65 ; 110.50 ;
110.44 ; 110.41 ; 110.37 (C-2/C-6), 146.56 ;
146.48 ; 146.45 ; 146.39 ; 146.29 (C-3/C-5),
140.78 ; 140.37 ; 140.32 ; 140.14 ; 140.03 (C4), 167.95 ; 167.32 ; 167.04 ; 167.94 ; 167.24
(C=O), 93.92 (C1’-gluc), 74.54 (C3’-gluc),
74.20 (C2’-gluc), 72.29 (C5’-gluc), 69.89
(C4’-gluc), 63.23 (C6’-gluc). 1H-NMR (400
MHz, Methanol-d4): 6.92 ; 6.97 ; 7.00 ; 7.07 ;
7.13 (H-2 /H-6, s), 6.15 (d, J=9.0 Hz, H-1’),
5.82 (d, H-3’), 5.54 (t, J=9.0 Hz, H-2’), 5.51
(m, H-5’) et 4.35 (m, H-4’) et 4.31/4.42 (dd,
J=10.2 Hz/4.5 Hz, H-6a’/H-6b’).
The data on antibacterial activity of
compounds 1 and 3 against variety of
Staphylococcus aureus and Pseudomonas
aeruginosa is summarized in Table 4.

Table 1: Phytochemical screening of Mangifera indica seed kernel.

Phytochemical substances

Tests

Results

Flavonoids

Cyanidine

+

Tannins
Tanins cath.

Ferric chloride
Stiasny

++++
-

Tanins gall.

Stiasny

+++

Dragendorff

++

Liberman Buchard

++

Formation of persistent

+

Ammonium

+

Alkaloids
Terpenoids and steroids
Saponins
Anthraquinones

++++: Very appreciable amount, +++: appreciable amount, ++: moderate amount, +: trace, - : absence
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Table 2: Results of effectiveness tests of ethanolic extract and ethyl acetate fraction of Mangifera
indica seed kernel cake, and antibiotics.
Tested substances
Observed inhibition diameter (mm)
Bacterial strains

EtOH
extract

AcOET
fraction

Ox

Fox

Caz

Imp

S. aureus Méti S

19

14

43

32

-

-

S .aureus Méti R

15

10

0

0

-

-

S. aureus ATCC 25923

16

-

28

30

-

-

P. aeruginosa Cefta & Imp.S

13

10

-

-

30

30

P. aeruginosa Cefta & Imp.R

13

11

-

-

0

0

P. aeruginosa ATCC 27853

-

-

-

-

26

25

Not tested (-); Oxacillin (Ox); Cefoxitin (Fox); Ceftazidime (Caz); Imipenem (Imp). Ethanolic (EtOH) extract; Ethyl acetate
(AcOET) fraction

Table 3: UV analysis of ethyl acetate fraction of the Mangifera indica seed kernel.

Compound 2

2000

Compound 1

2000

300

47.30 Min
F AcOEt MI

Lam bda Max

Lambda M ax

Lambda Max
1500

1500

1000

1000

mAU

279

200

mAU

mAU

mAU

mAU

1000

271

200
1000
mAU

UV analysis

300

13.97 Min
GM

270

4.63 Min
KAP-AG

Compound 3

100

100

500

552
566

0

477

435

563

500

0

221

0

250

300

350

400

450

500

550

600

0

250

nm

300

350

400

450

nm

500

550

600

0

0

250

300

350

400

450

nm

Rt (min)

3.91

14.30

47.30

λmax (nm)

270

271

279

1890
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Table 4: Antibacterial activity of compounds isolated from Mangifera indica seed kernel cake.

Microorganism strains (MIC, mg/mL)
Compounds
Sa S

Sa R

Sa AT

Pa S

Pa R

Pa AT

Gallate de méthyles 1

1.6963

1.6963

1.6963

0.8481

1.6963

1.6963

Penta-O-galloyle-glucoside 3

0.0488

0.0488

0.0488

0.0976

-

0.0976

Sa S (Staphylococcus aureus sensitive to methicillin), Sa R (Staphylococcus aureus resistant to methicillin), Sa
AT (referenced strains of Staphylococcus aureus ATCC 25923), Pa S (Pseudomonas aeruginosa sensitive to ceftazidime and
imipenem), Pa R (Pseudomonas aeruginosa resistant to ceftazidime and imipenem) and Pa AT (referenced strains of
Pseudomonas aeruginosa ATCC 27853).

Figure 1: HPLC profiles for the ethyl acetate fraction of Mangifera indica seed kernel, measured at
280 nm.
OH
HO

OH
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OCH 3
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1
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4
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OH
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O

HO
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6

2

HO
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HO 5

4
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Figure 2: Structure of compounds isolated from seed kernel cake of Mangifera indica.
1891

A. B. B. KASSI et al. / Int. J. Biol. Chem. Sci. 8(4): 1885-1895, 2014

al., 2006) and Penta-O-galloylglucose (Cho et
al., 2010) respectively (Figure 2).

DISCUSSION
The presence of various active
secondary plant metabolites (Harborne, 1998)
as revealed by the phytochemical screening
(Table 1) supports the resourcefulness of the
plant and can justify medicinal properties of
mango plant. For example, tannins have
antibacterial and antiseptic properties whereas
triterpenes and steroids have analgesic and
anti-inflammatory effects (Ahmed et al., 2007;
Hana et al., 2010). Flavonoids are known to
be synthesized by plants in response to
microbial infection (Dhanabalan et al., 2008).
The results of this preliminary
investigation on the antimicrobial activities
indicated that the ethanolic extract and ethyl
acetate fraction have significantly sensitive
against Staphylococcus aureus with inhibition
diameters varying from 15 mm to 19 mm and
from 10 mm to 14 mm respectively. The
ethanolic extract and ethyl acetate fraction
have
moderately
sensitive
against
Pseudomonas aeruginosa with inhibition
diameters of 13 mm and 10-11 mm
respectively. The ethanolic extract is more
reactive than ethyl acetate fraction probably
because many secondary plant metabolites
present in the ethanolic extract have been lost
in water during ethyl acetate/water partition
operation. Many researches have shown that
the ethanolic extract from some plants posses
antimicrobial properties (Adegoke et al.,
2010; Golly et al., 2012).
The HPLC analysis (Figure 1) of the
ethyl acetate fraction Mangifera indica seed
kernel from the ethanolic extract of the dried
powdered indicated the presence of three (3)
major compounds 1, 2 and 3. A preliminary
study of the UV spectra (Table 3) of
compounds 1, 2 and 3 showed absorbance
bands at 271, 270 and 279 nm respectively,
characteristics of phenolic compounds (Soro
et al., 2012). The UV, 1H NMR, 13C NMR and
EI-MS spectral data with reported values lead
to the identification of compound 1, 2 and 3 as
Methyl gallate (Ekouya et al., 2006;
Ekaprasada et al., 2009; Javid et al., 2012),
Gallic acid (Korul’kina et al., 2004; Soong et

Compound 1
Compound 1, isolated as yellow
powder, was soluble in methanol. The HREIMS spectrum of compound 1 revealed a
molecular ion peaks M+ at m/z 184.0271
corresponding to the molecular formula
C8H8O5 (calcd 184.0372). The 13C-NMR
spectrum of compound 1 showed six carbon
signals: the methyl group at δC 61.68 ppm (OCH3), two equivalent aromatic carbons at δC
110.02 ppm (C-2/C-6), one carbonyl group at
δC 169.02 ppm (C=O) and four aromatic
carbons at δC 121.43 ppm (C-1), 139.77 ppm
(C-4) and 146.51 ppm (C-3/C-5). The
comparison of the UV, H-NMR and EI-MS
spectra data with reported values leads to the
identification of compound 1 as Methyl
gallate (Ekouya et al., 2006; Ekaprasada et al.,
2009; Javid et al., 2012). The compound 1 has
been found in the leaves of Toona sureni
(Ekaprasada et al., 2009) and in the roots of
Conyza canedensis (Javid et al., 2012).
Compound 2
Compound 2, isolated as white powder,
was soluble in methanol. The HREI-MS
spectrum of compound 2 revealed a molecular
ion peaks M+ at m/z 170.0142 corresponding
to the molecular formula C7H6O5 (calcd
170.0215). The 13C-NMR spectrum of
compound 2 showed six carbon signals: two
equivalent aromatic carbons at δC 108.66 ppm
(C-2/C-6), one carbonyl group at δC 167.58
ppm (C=O) and four aromatic carbons at δC
120.57 ppm (C-1), 137.91 ppm (C-4) and
145.34 ppm (C-3/C-5). The comparison of the
UV, H-NMR and EI-MS spectra data with
reported values leads to the identification of
compound 2 as Gallic acid (Korul’kina et al.,
2004; Soong et al., 2006).
Compound 3
Compound 3, isolated as white powder,
was soluble in methanol. The HREI-MS
spectrum of compound 3 revealed a molecular
1892
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ion peaks M+ at m/z 940.1079[M]+,
corresponding to the molecular formula
C41H32O26 (calcd 940.1182). The 1H-NMR
spectrum of compound 3 showed five signals
characteristic of ten aromatic protons at δC
6.92, 6.97, 7.00, 7.07, 7.13 ppm as singlet and
six signals at characteristic of glucose protons
at δC 6.15, 5.82, 5.54, 5.51, 4.35 and 4.31/4.42
ppm. The 13C-NMR spectrum of compound 3
showed five carbon signals characteristic of
carbonyl group of gallic acid at δC 167.95,
167.32, 167.04, 167.94, 167.24 ppm (C=O),
five carbon signals characteristic of aromatic
C-2/C-6 at δC 110.65, 110.50, 110.44, 110.41,
110.37 ppm, five carbon signals characteristic
of quaternary C-1 of gallic acid at δC 121.07,
120.38, 120.26, 120.23, 119.75 ppm, five
carbon signals characteristic of quaternary
aromatic carbon C-3/C-5 of gallic acid at δC
146.56, 146.48, 146.45, 146.39, 146.29 ppm,
five carbon signals characteristic of
quaternary aromatic carbon C-4 of gallic acid
at δC 140.78, 140.37, 140.32, 140.14, 140.03
ppm and six carbon signals characteristic of
glucose carbon at δC (ppm) 93.92 (C1’-gluc),
74.54 (C3’-gluc), 74.20 (C2’-gluc), 72.29
(C5’-gluc), 69.89 (C4’-gluc), 63.23 (C6’-gluc)
ppm. The COSY spectrum of compound 3
showed proton/proton correlations of glucose
between H-1’/H-2’, H-2’/H-3’, H-3’/H-4’, H4’/H-5’, H-5’/H-6a’, H-5’/H-6b’ and H-6a’/H6b’. The HSQC spectrum of compound 3
showed carbon/proton correlations of glucose
between C-1’/H-1’, C-2’/H-2’, C-3’/H-3’, C4’/H-4’, C-5’/H-5’, C-6’/H-6a’ and C-6’/H6b’. The comparison of the UV, NMR and EIMS spectra data with reported values leads to
the identification of compound 3 as Penta-Ogalloylglucose (Cho et al., 2010).
Compounds 1 and 3 have shown
antibacterial activity against variety of
Staphylococcus aureus and Pseudomonas
aeruginosa (Table 4). The minimum
inhibitory concentration (MIC) of compound
1 was in the range of 1.6963 mg/mL and
0.8481-1.6963 mg/mL for Staphylococcus
aureus and Pseudomonas aeruginosa
respectively. The minimum inhibitory

concentration (MIC) of compound 3 was in
the range of 0.0488 mg/mL and 0.0976
mg/mL for Staphylococcus aureus and
Pseudomonas aeruginosa respectively. These
data revealed that compound 1 showed
antibacterial activity but lesser when
compared to compound 3. These compounds
may be responsible to the medicinal properties
attribute to Mangifera indica kernel seed cake.
In this study, the phytochemical
screening tests of the air-dried kernel seed
cake of Mangifera indica revealed appreciable
amount of tannins, triterpenes, steroids and
alkaloids and traces of flavonoids, saponins,
anthraquinones. The antibacterial test
consisted in determining the minimum
inhibitory concentration (MIC). The results of
antibacterial activity studies showed that
compounds 1 and 3 exhibited significantly
antibacterial effects against the variety of
Staphylococcus aureus with MIC values of
1.6963 and 0.0488 mg/mL respectively.
Compounds 1 and 3 also showed an
antibacterial activity against the variety of
Pseudomonas aeruginosa with MIC values of
0.8481 – 1.6963 mg/mL and 0.0976 mg/mL
respectively. These activities may be due to
the presence of different classes of secondary
metabolites. For our best knowledge, there are
few studies on the plant which established
relation between an isolate compound and its
antibacterial properties.
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