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Michael: Phytochemical Analysis of Aerial Avicennia alba

The present study deals with phytochemical, pharmacological (In vitro antioxidant), purification and 
characterization studies of aerial parts of Avicennia alba. The phytochemical analysis for qualitative 
and quantitative investigation revealed the presence of more bioactive compounds in methanolic extract 
than hexane and chloroform extracts of Avicennia alba. The methanolic extract showed better activity 
on 2,2-diphenyl-1-picrylhydrazyl free radical than remaining free radical tests i.e hydrogen peroxide 
and hydroxyl radical. The methanolic extract was potent in inhibiting the free radicals upon comparison 
with standard ascorbic acid. The tuberculosis effect of the plant was not up to the mark when compared 
with standard control. The methanolic plant extract was subjected to column chromatography and three 
compounds were isolated. The isolated compounds were characterized by ultraviolet, fourier transform 
infrared spectroscopy, proton nuclear magnetic resonance, carbon nuclear magnetic resonance and mass 
spectral data studies and were identified as stigmasterol, beta-sitosterol and lupeol. The work carried out 
was distinctive as the source of plant was taken from coringa mangrove, Kakinada, first of its kind and the 
tuberculosis effect was also reported for the first time, though it was not up to the mark the work reported 
inspires the researcher to enlighten and save their time. The natural compounds selected were reported 
previously but an in depth characterization was reported for a thorough look.
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Nature is the best combinatorial chemist and possibly 
has answers to all diseases of mankind. Natural products, 
including plants, animals and minerals have been the 
basis of treatment of human diseases[1]. Till now, natural 
product compounds discovered from medicinal plants 
(and their analogues thereof) have provided numerous 
clinically useful drugs. World Health Organization also 
has recognized the importance of traditional medicine 
and has been active in creating strategies, guidelines 
and standards for botanical medicine[2]. The plant 
kingdom represents a treasure trove of structurally 
diverse bioactive molecules. It is estimated that around 
250 000 flowering plant species are reported to occur 
globally. Approximately half (125 000) of these are 
found in the tropical forests. Approximately one-
fourth of the world’s tropical coastline is dominated by 
mangroves and they extend over 15.5 million hectares 
world-wide. The use of the mangrove ecosystem are in 
the form of vital ecological functions such as control of 
coastal erosion, protection of coastal land, stabilization 

of sediment and natural purification of coastal water 
from pollution. The mangroves exist under stressful 
conditions such as extreme environments, high 
concentration of moisture, high and low tides of water 
and abundant living microorganisms and insects. They 
thrive in a very peculiar environment and serve as a 
bridging ecosystem between freshwater and marine 
systems. These have imposed several modifications in 
these plants. They possess modifications to establish 
water and salt economy. There are modifications or 
alterations in other physiological processes such as 
carbohydrate metabolism or polyphenol synthesis and 
due to these reasons; they possess chemical compounds 
which protect them from these destructive elements.
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The genus Avicennia (L.) is named after Avicennia 
or Abdallah Ibn Sina (980-1037 AD), a Persian 
physician[3]. The genus Avicennia belongs to the family 
Acanthaceae. The genus Avicennia is a pioneer group 
of dominant mangrove species having eight species 
including their varieties and synonyms with potential 
medicinal values[4]. They occur in tidal and intertidal 
zones of estuaries and seabed’s found in tropical and 
temperate regions spanning throughout the world[5]. 
Avicennia alba (A. alba) is found in south and south 
east Asia, the islands of the south Pacific Ocean and 
Australia. It is a native of India and is distributed in 
coastal regions of south Indian mangrove forests. It 
grows on tidal regions of riverbanks and on muddy 
portions of the seashore. It is a pioneering species being 
one of the first to colonize new ground[6]. Its widespread 
root system with large numbers of pneumatophores 
helps to stabilize new deposits of sediment and are 
highly tolerant to saline environment[7].

The mangroves exist under stressful conditions such 
as extreme environments, high concentration of 
moisture, high and low tides of water and abundant 
living microorganisms and insects. They thrive in a 
very peculiar environment and serve as a bridging 
ecosystem between freshwater and marine systems. 
These have imposed several modifications in these 
plants. They possess modifications to establish water 
and salt economy. There are modifications or alterations 
in other physiological processes such as carbohydrate 
metabolism or polyphenol synthesis and due to these 
reasons; they possess chemical compounds which 
protect them from these destructive elements.

The present study deals with phytochemical screening 
that is qualitative and quantitative analysis on aerial parts 
of hexane chloroform and methanolic extracts of A. alba, 
In vitro antioxidant activity, anti-tuberculosis activity 
and purification and characterization analysis of A. alba 
methanolic extract using Liquid Chromatography-Mass 
Spectrometry (LC-MS), Fourier Transform Infrared 
Spectroscopy (FT-IR), Nuclear Magnetic Resonance 
(NMR) Spectroscopy.

MATERIALS AND METHODS

Collection of plant materials and Solvent extraction:

The aerial parts of A. alba were collected from Corangi 
mangrove forests, Kakinada, Andhra Pradesh, India. The 
plant material (species) was taxonomically identified 
and authenticated by Prof. G.Mohana Narasimharao, 
Department of Botany, College of Science and 

Technology, Andhra University, Visakhapatnam and 
the herbarium voucher specimen has been kept in 
Department of Botany, Andhra University for future 
reference. The aerial parts of plant (stem and leaves) 
were powdered mechanically and the material was 
separately extracted with different solvents like hexane, 
chloroform and methanol successively by maceration. 
After completion of extraction, the sample was filtered 
by a filter paper and the solvent was evaporated using 
a rotary evaporator under pressure resulting in a 
semi solid crude extract. All the crude extracts were 
preserved in desiccators for further studies.

Qualitative and quantitative phytochemical 
analysis[8-14]:

A spectrum of natural compounds like terpenoids, 
flavonoids, glycosides, alkaloids, tannins, essential oils 
and other similar secondary metabolites which exert 
physiological activities are synthesized in the plants. 
Different qualitative chemical tests and quantification of 
total phenolic and alkaloidal contents were performed 
for establishing the profile of a given fraction for its 
nature of chemical composition.

Quantification of total phenolic content: Total 
phenolic content was determined using the Folin-
Ciocalteau reagent. Folin-Ciocalteau colorimetry is 
based on a chemical reduction of the reagent, a mixture 
of tungsten and molybdenum oxides. The products 
of the metal oxide reduction have a blue absorption 
with a maximum at 765 nm. The intensity of the light 
absorption at that wave length is proportional to the 
concentration of phenols. By using standard Gallic 
acid calibration curve, measure the concentration of 
phenolic content in Gallic Acid Equivalents (GAE) 
using unit’s mg/gm. 

Quantification of total alkaloid content: The plant 
fraction (1 mg/ml) was dissolved in 2 N Hydrochloric 
Acid (HCl) and then filtered. The pH of phosphate 
buffer solution was adjusted to neutral with 0.1 N 
Sodium Hydroxide (NaOH). 1 ml of this solution was 
transferred to a separating funnel and then 5 ml of 
Bacillus Calmette Guerin (BCG) solution along with 
5 ml of phosphate buffer were added. The mixture 
was shaken and the complex formed was fractioned 
with chloroform by vigorous shaking. The fractions 
were collected in a 10 ml volumetric flask and diluted 
to volume with chloroform. The absorbance of the 
complex in chloroform was measured at 470 nm. All 
experiments were performed thrice; the results were 
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averaged and reported in the form of mean±standard 
deviation.

In-Vitro antioxidant activity:

The crude plant extract was evaluated for antioxidant 
activity by hydrogen peroxide, hydroxyl radical and 
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical’s 
inhibition.

Determination of hydroxyl radical scavenging 
activity[15]: Hydroxyl radical scavenging activity 
was measured by studying the competition between 
deoxyribose and the extract for hydroxy radicals 
generated from the Ferrous Ion/Ethylenediamine 
Tetraacetic Acid/Hydrogen Peroxide (Fe+2/EDTA/H2O2) 
system (Fenton reaction). Fenton reaction mixture 
consisting of 200 μl of 10 mM Ferrous Sulphate 
(FeSO4.7H2O), 200 μl of 10 mM EDTA and 200 μl of 
10 mM 2-deoxyribose; and was mixed with 1.2 ml of 
0.1 m phosphate buffer (pH 7.4) and 200 μl of plant 
extract. Thereafter, 200 μl of 10 mM H2O2 was added 
before incubation at 37° for 4 h. Then 1 ml of this Fenton 
reaction mixture treated with 0.2 ml of 8.1 % sodium 
do-decyl sulphate, 1.5 ml of 0.8 % thiobarbituric acid, 
1.5 ml of 20 % acetic acid. The total volume was made 
to 5 ml by adding distilled water kept in water bath 
at 100° for 1 h. After that mixture has been cooled, 5 
ml of 15:1 v/v butanol-pyridine mixture were added. 
Following vigorous shaking the tubes were centrifuged 
at 4000 rpm for 10 min and the absorbance of organic 
layer containing thiobarbituric acid reactive substances 
was measured at 532 nm. A control was prepared using 
0.1 ml of vehicle in the place of plant extract/ascorbic 
acid.

H2O2 radical scavenging activity[16]: The ability 
of plant extract to scavenge H2O2 was determined 
according to the method of Gulcin. A solution of H2O2 
(40 mm) was prepared in phosphate buffer (pH 7.4) and 
concentration was determined spectrophotometrically at 
230 nm (Schimadzu Ultraviolet (UV)-Vis 1700). Plant 
extract (20-150 μg/ml) in distilled water was added to 
a H2O2 solution (0.6 ml, 43 mM) and the absorbance 
of hydrogen peroxide at 230 nm was determined after 
10 min against a blank solution in phosphate buffer 
without hydrogen peroxide.

DPPH radical scavenging activity[17]: The scavenging 
activity for DPPH free radicals was measured according 
to the procedure described by BloisMS.1958. An aliquot 
of 3 ml of 0.004 % DPPH solution in ethanol and 0.1 ml 
of plant extract at various concentrations were mixed. 
The mixture was shaken vigorously and allowed to 

reach a steady state at room temperature for 30 min. 
Decolorization of DPPH was determined by measuring 
the absorbance at 517 nm. A control was prepared using 
0.1 ml of respective vehicle in the place of plant extract/
ascorbic acid.

The percentage inhibition by the extract was calculated 
by using the formula:

Percentage inhibition=Average control Optical Density 
(OD)-Test sample OD/Average control×100

Calculation of 50 % inhibition concentration: The 
OD obtained with each concentration of the extracts 
and the ascorbic acid was plotted on a graph taking 
concentrations on X-axis and percentage inhibition on 
Y-axis. The graph was extrapolated to find the 50 % 
inhibition concentration of test sample and ascorbic 
acid.

Anti-Tuberculousis (TB) activity using Alamar Blue 
Dye[18]: 

The anti-mycobacterial activity of compounds 
was assessed against Mycobacterium tuberculosis  
(M. tuberculosis) using Microplate Alamar Blue 
Assay (MABA). This methodology is non-toxic, uses 
a thermally stable reagent and shows good correlation 
with propotional and BACTEC radiometric method. 
Briefly, 200 µl of sterile deionzed water was added 
to all outer perimeter wells of sterile 96 wells plate 
to minimized evaporation of medium in the test wells 
during incubation. 

The 96 wells plate received 100 µl of the Middlebrook 
7H9 broth and serial dilution of compounds were 
made directly on plate. The final drug concentrations 
tested were 100 to 0.2 µg/ml. Plates were covered 
and sealed with parafilm and incubated at 37° for 5 d. 
After this time, 25 µl of freshly prepared 1:1 mixture 
of Almar Blue reagent and 10 % tween 80 was added 
to the plate and incubated for 24 h. A blue color in the 
well was interpreted as no bacterial growth and pink 
color was scored as growth. The Minimum Inhibitory 
Concentration (MIC) was defined as lowest drug 
concentration which prevented the color change from 
blue to pink. 

Purification and characterization by various 
methods employed:

A cylinder shaped glass column containing stationary 
phase (silica gel 60-120 mesh) was encountered slowly 
from the top with a liquid solvent that flows down the 
column with the help gravity. This technique is used 
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for the purification of compounds from the mixture  
(10 g A. alba plant extract). Once the column is ready, 
the sample was loaded inside the top of the column. 
The mobile solvent (hexane, ethyl acetate and methanol 
ratios) was then allowed to flow down through the 
column.

The compounds in mixture have different interactions 
ability with stationary phase (silica gel) and mobile 
phase, thereby will flow along the mobile phase at 
different time intervals based on the polarity of the mobile 
phase. In this way, the separation of compounds from 
the mixture was achieved. The individual compounds 
were collected as fractions. Each fraction was collected 
separately in a test tube and numbered consecutively 
for further analysis on thin layer chromatography. 
Thin Layer Chromatography (TLC) provides partial 
separation of both organic and inorganic materials 
using thin-layered chromatographic plates especially 
useful for checking the purity of fractions.

Each fraction was applied on activated TLC plates 
with the help of capillary tube at a 1/2 inch apart from 
the lower edge of TLC plate and plate is kept in a 
developing chamber containing suitable solvent system 
for specific time until the developing solvent reaches 
top of the upper edge of TLC plate. Plate was taken 
out from developing chamber, dried and solvent front 
was marked by lead pencil. Compound bands/spots 
visualized on TLC chromatoplate can be detected by 
visual detection, under UV light (254 nm), in iodine 
chamber and by using spray reagent (vanillin-sulfuric 
acid) for the presence of specific compounds. 

Based on the nature of the compounds pure 
crystals obtained were characterized using different 
spectroscopic techniques like Infrared (IR), NMR and 
Mass Spectral Analysis (MS) for identification and 
determination of physical properties. The previous 
literature review was also studied and compared with 
the results obtained.

RESULTS AND DISCUSSION

The qualitative chemical testing indicated that the 
hexane, chloroform and methanolic extracts of  
A. alba stem and leaves were found to possess different 
phytochemical constituents like terpenoids, flavonoids, 
glycosides, carbohydrates, alkaloids and tannins. All the 
plant extracts (hexane, chloroform and methanol) gave 
negative report for amino acids. Hexane and chloroform 
extracts support only 7 of 11 phytochemicals tested 
which include phytosterols, terpenoids, glycosides, 
flavonoids, carbohydrates, alkaloids and phenols (fig. 1). 

The methanolic extract showed the presence of all the 
phytochemicals (phytosterols, terpenoids, glycosides, 
saponins, flavonoids, tannins, carbohydrates, alkaloids, 
essential oils and phenols) except amino acids on 
comparison with hexane and chloroform extract  
(Table 1).

The quantified phenolic content of A. alba extracts 
depicted that the methanolic extract have more 
phenolic content than other extracts. The total alkaloid 
content depicted that the methanolic extract has more 
alkaloid content than other extracts. Upon these results 
methanolic extract was selected for further studies. 
The methanolic leaf and stem extract of A. alba 
showed dose dependent hydroxyl radical, hydrogen 
peroxide and DPPH radical-scavenging activities 
from fig. 2-fig. 5. The standard drug ascorbic acid also 
showed similar dose-dependent activity and produced 
maximum scavenging activity at a dose of 150 μg/ml. 
The results of percentage protection of the methanolic 

Phytochemical 
Constituents

Avicennia alba

Hexane 
extract

Chloroform 
extract

Methanolic 
extract

Phytosterols + + +

Terpenoids + + +

Glycosides + + +

Saponins - - +

Flavonoids + + +

Tannins - - +

Carbohydrates + + +

Alkaloids + + +

Amino acids - - -

Esential oils - - +

Phenols + + +

TABLE 1: DETERMINATION OF QUALITATIVE 
PHYTOCHEMICAL TESTS FOR Avicennia alba 
PLANTEXTRACTS

 Fig. 1: Total phenolics and alkaloids of extracts of Avicennia 
alba; ( ): Total phenolic; ( ): Total alkaloid
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extract were well comparable with the standard drug 
and methanolic extract also showed the significant 
antioxidant activity on different free radicals. The 
IC50 values for hydroxyl radical, Hydrogen peroxide 
and DPPH radical scavenging activity of test extract 
depicts standard Ascorbic acid has higher strength than 
methanolic extract.

Upon considering the below data (fig. 2-fig. 5) 
methanolic extract of A. alba has high antioxidant 
activity due to the presence of various qualitative and 
quantitative phytochemicals. The results of percentage 
protection of the methanolic extract were well 
comparable with the standard drug and methanolic 
extract also showed the significant antioxidant activity 
on different free radicals. Upon considering the above 
data methanolic extract of A. alba has high antioxidant 
activity due to the presence of various qualitative and 
quantitative phytochemicals. 

The qualitative data based on calibrating blue colour 
was determined by Alamar Blue assay (fig. 6). Here 
the strain used was M. tuberculosis (H37 RV strain): 
ATCC No- 27294. The result depicts that A. alba 
doesn’t showed significant effect of anti-tuberculosis 
activity based on color sensitivity/resistant modes when 
compared to standard. In the current study methanolic 
plant extract was subjected to column chromatography 
and TLC and purified three pure compounds which 
were further characterized using FTIR, Proton NMR 
(H-NMR), Carbon NMR (C-NMR) and mass spectral 
techniques.

Upon investigation the three compounds separated 
were identified as Stigmasterol (AAS-1), Beta (β)-
Sitosterol (AAS-2) and Lupeol (AAS-3), which belong 
to phytosterol and terpenoid class of plant secondary 
metabolites[19-22]. AAS-1 was obtained in hexane:ethyl 
acetate (95:05) fraction as colorless crystalline solid 
and based on the m/z peak at 413.50 (negative mode 

Fig. 2: Hydroxyl radical activity; ( ): Methanolic extract; 
( ): Ascorbic acid

Fig. 3: Hydrogen peroxide activity; ( ): Methanolic 
extract; ( ): Ascorbic acid

Fig. 4: DPPH radical activity; ( ): Methanolic extract;  
( ): Ascorbic acid

Fig. 5: IC50 of different activities ( ): Methanolic extract;  
( ): Ascorbic acid (standard)
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of Electrospray Ionization-Mass Spectrometry (ESI-
MS)) and elemental analysis the molecular formula was 
confirmed as Stigmasterol (C29H48O). Upon considering 
the details from the fig. 7-fig. 10, the IR spectrum 
showed absorption bands at 1383.81, 1412.66, 1458.96, 
2862.10, 2944.01, 3435.45 cm-1 indicating its steroidal 
moiety. 

The ¹H NMR revealed six methyl groups at Delta (δ) 
0.94-0.96 (3H, t, CH3-23), 0.97 (3H, s), 0.99 (3H, s), 
1.00 (3H, s), 1.13 (3H, s) and 1.18-1.19 (3H, d, J=4 Hz) 
and one hydroxyl group at δ 3.40-3.44 (1H, m). The 
olefinic protons appeared as characteristic downfield 
signals at δ 5.22-5.23 and 5.46-5.49 as multiplets 
in the ¹H NMR spectrum. The ¹³C NMR spectrum 

showed 29 carbons, among which six are methyl 
(CH3), 9 methylene (CH2), 11 methylidyne (CH) and 
three quaternary carbons. On the basis of literature and 
NMR assignment of the compound AAS-1 revealed the 
compound was stigmasterol with molecular formula 
confirmed as C29H48O (Table 2).

Physical and spectral characteristics of isolated 
compound AAS-1 Stigmasterol is as follows. 
Compound AAS-1: Stigmasterol; Molecular formula: 
C29H48O; Elemental Analysis: Found C-84.76, H-11.82 
(%), calcd. C, 84.40, H, 11.72 (%); Retention Factor 
(Rf): 0.567 (hexane:Ethyl acetate-19:1); Yield: 10 mg; 
melting point: 140°-141°; UV (Methanol): λmax 257; 
FT-IR (KBr): 592.12, 693.30, 838.62, 905.18, 958.45, 

Fig. 6: Alamar Blue assay od standards and Avicennia alba
Note: S-Sensitive, R-Resistant; Strain used: M. tuberculosis (H37 RV strain): ATCC No- 27294. Here are the standard values for the 
Anti-Tb test which was performed. Pyrazinamide-3.125 μg/ml, Streptomycin-6.25 μg/ml, Ciprofloxacin-3.125 μg/ml

Fig. 7: Mass spectrum of the compound AAS-1, Stigmasterol
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1014.51, 1080.60, 1158.20, 1185.85, 1218.63, 1251.13, 
1285.59, 1383.81, 1412.66, 1458.96, 1519.55, 1554.17, 
1636.71, 1704.31, 2312.74, 2378.95, 2862.10, 2944.01, 
3081.48, 3435.45, 3745.87, 3859.41 cm-1; Mass (m/z): 
ESI-MS: 413.50 (negative mode).

Compound AAS-2 on crystallization gave colorless 
to white needles. The compound was freely soluble in 

hexane chloroform and sparingly soluble in alcohol. 
The compound gave positive color reaction with 
Liebermann Buchard reaction and Salkowski reaction 
test for steroids. The compound showed melting point 
at 136°-137°, with Rf value: 0.50 (n-hexane:ethyl 
acetate-9:1). Based on the m/z peak at 415.30 (negative 
mode of ESI-MS) and elemental analysis the molecular 
formula was confirmed as C29H50O.

Fig. 8: FT-IR spectrum of the compound AAS-1, Stigmasterol

Fig. 9: ¹H NMR spectrum of the compound AAS-1, Stigmasterol
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Upon considering the details from the fig. 11-fig. 14 
the IR spectrum showed prominent bands at 596.02, 
660.91, 727.63, 756.03, 798.43, 861.89, 894.62, 953.06, 
1018.59, 1039.09, 1138.46, 1203.15, 1241.04, 1283.58, 
1311.71, 1353.07, 1425.20, 1458.95, 1610.97, 1644.68, 
1667.87, 2588.20, 2874.03, 2956.55 and 3440.69 cm-1. 

The compound gave good color reaction to sulphuric 
acid test. The ¹H NMR spectrum showed the presence 
of six methyl groups at δ 0.98-1.01 (3H, t, J=4, 8 Hz), 
0.97 (3H, s), 1.02-1.04 (9H, dd, J=2, 4 Hz) and 1.13 
(3H, s). The proton attached to C-3 carbon bearing the 
hydroxyl group appeared δ 3.40-3.44 as a multiplet. 

Fig. 10: ¹³C NMR spectrum of the compound AAS-1, Stigmasterol

Fig. 11: Mass spectrum of the compound AAS-2, β-Sitosterol
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Fig. 12: FT-IR spectrum of the compound AAS-2, β-Sitosterol

Fig. 13: ¹H NMR spectrum of the compound AAS-2, β-Sitosterol

The proton attached to the olefinic carbon appeared to δ 
5.46-5.49 as a mutiplet. The ¹³C NMR spectra showed 
the presence of 6 methyl, 11 methylene, 9 methine and 
3 tertiary carbons. Comparison of ¹H and ¹³C NMR data 
with literature reports the compound was identified as 
β- Sitosterol.

Physical and spectral characteristic of isolated 
compound AAS-2 is has follows. Compound AAS-2: 
β-Sitosterol; Molecular formula: C29H50O; Elemental 

Analysis: Found. C-83.63, H-12.48 (%), calcd. C, 
83.99, H, 12.15 (%); Rf : 0.5 (Hexane: Ethyl acetate, 
9:1); Yield: 10 mg; m.p: 136°-137°; UV (Methanol) 
: λmax 206; 1H and 13C NMR: FT-IR (KBr): 596.02, 
660.91, 727.63, 756.03, 798.43, 861.89, 894.62, 
953.06, 1018.59, 1039.09, 1138.46, 1203.15, 1241.04, 
1283.58, 1311.71, 1353.07, 1425.20, 1458.95, 1610.97, 
1644.68, 1667.87, 2588.20, 2874.03, 2956.55, 3440.69 
cm-1; Mass (m/z): ESI-MS: 415.30 (negative mode) 
(Table 3).
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Compound was obtained as white powder with melting 
point 210°. Based on the m/z peak at 427.90 (negative 
mode of ESI-MS) and elemental analysis the molecular 
formula was confirmed as C30H50O. 

Upon considering the details from the fig. 15-fig. 18 
the IR spectrum has shown a broad band at 1083.37, 
1204.44, 1273.79, 1356.55, 1395.78, 1456.68, 1519.46, 
1646.32, 2928.97, 3426.57, 3747.67 and 3858.20 cm-1 
indicating the presence of a 1-hydroxyl and 1-double 
bond in the molecule. The ¹H NMR spectrum showed 
the presence of seven methyl groups at δ 0.98 (3H, 
s), 1.00 (6H, s), 1.01 (9H, s) and 1.78 (3H, s). The 
proton attached to C-3 carbon bearing the hydroxyl 
group appeared δ 3.46-3.48 as a multiplet. The proton 
attached to the olefinic carbon appeared at δ 4.79 and 
4.54 as singlets. 

The ¹³C NMR data revealed 30 carbon signals where 
seven methyls, ten methylene, six methine carbons, 
five quaternary carbons and two olefinic carbons. The 
¹³C NMR data was also in complete agreement with the 
existence of an isopropenyl group. This supported the 
olefinic methylene protons seen as singlets at δ 4.54 
and 4.79 in the ¹H NMR spectrum was found to be 
consistent with known compound Lupeol.

Physical and spectral characteristics of isolated 
compound AAS-3 Lupeol is has follows. Compound 
AAS-3: Lupeol; Molecular formula: C30H50O; 

Elemental Analysis: Found C-84.63, H-11.39 (%), 
calcd. C, 84.44, H, 11.8 (%); Rf: 0.64 (hexane: ethyl 
acetate, 17:3); Yield: 10 mg; m.p: 210°-211°; UV 
(Methanol): λmax 350; 1H and 13C NMR: Tabulated 
in Table 4.26; FT-IR (KBr): 576.98, 702.11, 824.89, 
1023.35, 1083.37, 1204.44, 1273.79, 1356.55, 1395.78, 
1456.68, 1519.46, 1646.32, 2928.97, 3426.57, 3747.67, 
3858.20 cm-1; Mass (m/z): ESI-MS: 427.90 (negative 
mode) (Table 4).  

Upon phytochemical analysis the qualitative 
investigation revealed the presence of more bioactive 
compounds in methanolic extract than hexane and 
chloroform extracts of A. alba. The quantitative 
analysis revealed the substantial presence of total 
alkaloids and total phenolics in methanolic extract than 
hexane and chloroform extracts of A. alba. Antioxidant 
studies revealed that the selected plant extract produced 
concentration dependent inhibition on tested free 
radicals. The methanolic extract showed better activity 
on DPPH free radical than remaining free radical 
tests i.e hydrogen peroxide and hydroxyl radical. The 
methanolic extract was potent in inhibiting the free 
radicals upon comparison with standard Ascorbic acid. 
Methanolic plant extract was subjected to column 
chromatography and three compounds were isolated. 
The isolated compounds were characterized by UV, FT-
IR, H NMR, C NMR and mass spectral data studies and 
were identified as AAS-1, AAS-2 and AAS-3. 

Fig. 14: ¹³C NMR spectrum of the compound AAS-2, β-Sitosterol
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Qualitative anti-tuberculosis activity of the A. alba 
depicts that there was no significant effect of plant as 
an anti-tuberculosis upon comparing with standard 
Pyrazinamide-3.125 μg/ml, Streptomycin-6.25 μg/ml, 
Ciprofloxacin-3.125 μg/ml. which indicates clearly that 
the compounds present in the plant have no tubercular 
activity.

Further research has to be performed to explore more 
biological activities. Furthermore various active 
biochemical compounds of the plant have to be isolated 
and characterized to study and identify their molecular 
interactions that are vital for the assessment of their 
curative properties. The author have reported earlier 
the anti-cancer, acute toxicity studies and anti-diabetic 

Fig.15: Mass spectrum of the compound AAS-3, Lupeol

Fig. 16: FT-IR spectrum of the compound AAS-3, Lupeol
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Fig. 17: ¹H NMR spectrum of the compound AAS-3, Lupeol

Fig. 18: ¹³C NMR spectrum of the compound AAS-3, Lupeol

activity of the plant and further more activities have to 
be performed for a detailed profile of the plant to be 
established in future. 

The literature review and local data from the mangrove 
region suggests that the plant have folklore claims 
of various activities of no scientifically proven and 
recorded evidence and the author extends in-depth 
work in future course.
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