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Aegle marmelos (L.) Correa (Rutaceae) is a traditionally used

medicinal plant known for siddha and ayurvedic formulations. The
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objective of this study was to identify and examine the bioactive
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phytochemical screening revealed the presence of essential therapeutic
components such as alkaloids, flavonoids, terpenoids, tannin,
glycosides, phenolic compounds, etc. The methanol and aqueous leaf

extracts showed maximum active phytochemical compounds compared to the other solvents.
TLC (Thin layer chromatography) profiling of leaves provides a clear sketch about the
presence of potential phytoconstituents in the extract. The Ag" ion reduction for silver
nanoparticles synthesis was done using 1 mM silver nitrate (AgNO3) solution. The reduction
was recorded at 418 and 422nm using UV-Visible spectrophotometer and SEM imaging
confirmed the presence of cluster of spherical nanoparticle with the size of 20nm using
ZEISS EVO 40 EP Electron microscope. Thus, the current research may be considered for
selection of solvent for an ideal bioactivity studies and pharmacological research and also to

obtain novel drugs using A.marmelos leaves.
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INTRODUCTION

Since ancient times, medicinal plants have been recorded as the primary source of active
ingredients used for treating different diseases. They also serve as food supplements,
pharmaceutical formulations, lead compounds for synthetic drugs.™ Herbal drugs are the
source of traditional system of medicine in India viz., Ayurveda, Unani, Siddha, Homeopathy
and Naturopathy.!”! Herbal drugs are significantly important because of their effectiveness,

consistency, low cost and minimal side effects.!

Aegle marmelos (L.) Correa (Rutaceac) commonly known as ‘Bael’ or ‘Bengal quince’
(English), ‘Vilvam’ (Tamil) and has been employed in folk therapy since ancient time for
curing human ailments.! It is a sacred tree for Hindu Religion, native to India.”®! Leaves,
fruits, stem and roots of this plant have been used in ethno medicines for several medicinal
properties. The leaves possess astringent, expectorant, anti-catarrhal, anti-asthmatic,
antioxidant, anti-ulcerous and ophthalmic properties.””! The leaves are widely used to treat
diarrhea, dyspepsia, dysentery, seminal weakness, diabetes, snake bite, skin and eye diseases.
Leaf juice is boiled with coconut oil and massaged on the head for headache.[? Extraction,
characterization and evaluation of the bioactive plant constituents has been a challenging task
for the researchers. Silver nanoparticles are nanoparticles made of silver ions widely applied
to various fields in day-to-day life such as household and personal care products due to its
medicinal properties. Nanoparticles synthesized using plant extracts serves as natural

encapsulation film and are toxic free.

The present investigation was initiated to explore the essential bioactive compounds profile in
the leaves of A.marmelos and thereby to provide the knowledge about utilization of this

natural flora as therapeutic agents.

MATERIALS AND METHODS

Fresh leaves of A.marmelos were collected, shade dried and ground into fine powder (Fig. 1).
The powdered leaves were dissolved in benzene, chloroform, ethanol, methanol and distilled
water (aqueous) separately. The mixtures were kept in dark for 24hrs at room temperature,
then filtered and kept in water bath at 40°C till all the solvents had completely evaporated.

The crude extracts obtained were stored for further use.
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Fig. 1: A.marmelos leaves powder

QUALITATIVE PHYTOCHEMICAL ANALYSIS
The benzene, chloroform, ethanol, methanol and aqueous extract of the A.marmelos leaves

were screened for the presence of essential phytoconstituents using the standard method

(Table 1).©

Table 1: Procedure for phytochemical screening

S.NO. | REAGENTS USED OBSERVATION INFERENCE | REFERENCES
Iml extract+ 1ml Glacial acetic acid+ :
. ) . Cardiac [9]
1. Few drops of 2% Ferric chloride + 1ml | Brown ring lvcosides
Conc. H,SO, (Keller killiani test) aly
0.5ml extract + 2ml Chloroform+ . . .
2. Conc. H,SO, (Salkowski test) Reddish Brown ring | Terpenoides -
Green color (upper .
3 0.2ml extract+ 2ml acetic acid+ Conc. | layer) Steroids )
' H,SO, (Liebermann-Burchard test) Deep red color . .
Triterpenoids
(lower layer)
1ml extract+ 2ml 10% NaOH + dilute . 8]
4. HCI (Sodium hydroxide test) Yellow color Flavonoids
0.5ml extract+ 10ml distilled water+ Blue-black or blue- . 8]
5. . . Tannin
few drops 1% Ferric chloride green
5 —
6. g.nS]mLextract + 1% HCI - boiled for Red precipitate Phlobatannin [
0.5ml extract+ 5ml distilled water-
7. | shaken vigorously for 15mins (Foam | Stable foam Saponin [10]
test)
0.5ml extract+ Few drops Molisch’s .
8. | reagent+ Conc. H,SO,+ Cooled+ 1ml ;ei?]g rr dﬁglse\/lolet Carbohydrate [11]
distilled water (Molisch’s test) P
1ml extract+ few drops of
9. | Dragendorff’s reagent (Dragendorff’s | Orange precipitate | Alkaloids 101
test)
10. | 1ml extract+ 1ml Conc. H,SO4 Red color Quinone -
1ml extract+ 1ml distilled water+ 1ml .
11. of NaOH solution Yellow Glycosides -
WWW.wijpr.net Vol 5, Issue 4, 2016. 1382



http://www.wjpr.net/

Manjula et al. World Journal of Pharmaceutical Research

12. ?glrﬁ)ét(r;aﬂ;r%?tgse{)”c Chloride Blue or Black color | Phenols [12]
1ml extract+1ml 1N NaOH solution Blue-green .
13. Coumarins -
(Fluorescence test) fluorescence
14 2ml extract+ 2% Ninhydrin - boiled for Blue color Protein & i
" | 5mins (Ninhydrin test) Amino acid
15 1ml extract+ 15ml absolute alcohol — | Precipitate Gums & i
" | constant stirring formation Mucilage
16 1 drop extract spotted between filter Oil staining Fixed oils &
" | paper (Spot test) Fats
17 1ml extract+ 5ml Chloroform+ 1ml Reddish brown Phytosterols i
" | Conc. H,SO, (Salkowski test) color
18 2ml extract+ 1ml 2N NaOH —heated Bluish green color | Anthocyanin )
~ | for 5mins at 100°C Yellow color Betacyanin
10, 0.5ml extract+ 10ml distilled water- Turbidity formation | Resin i
shaken for 5mins
20. ](c)_.SmI extract+ 5ml Ether- pressed on | Transparence Fatty acid [13]
ilter paper & evaporated appearance

THIN LAYER CHROMATOGRAPHY STUDIES

The presence of bioactive secondary metabolites from the leaves of A.marmelos was
qualitatively analyzed by thin layer chromatography.™** **!

Extract preparation: The aqueous and methanolic extracts of leaves of A.marmelos were

prepared freshly by grinding in mortar and pestle.

Slurry preparation: The leaves extracts were subjected to thin layer chromatography to
separate the active compounds. The glass slides were prepared using slurry of silica gel G in
distilled water. The uniform silica gel slurry with thickness of 0.25mm was made and allowed
to dry at room temperature and placed in the oven at 100°C for 30 minutes to activate the

silica gel. The plate was then cooled to room temperature for 15 minutes.

Using a microcapillary tube, a small drop of methanol and aqueous extract of leaves of
A.marmelos was placed on the glass slide, 1cm above the bottom. This spot was allowed to
dry and the glass slide was then placed in a glass chamber covered with lid and allowed for
saturation with the solvent mixture. When the solvent reached 1 cm below the top, the plates

were taken out of the chamber and detected with the respective spraying reagents.

1. TLC study of alkaloids: The alkaloids were separated using the solvent mixture

chloroform and methanol (15:1). The color and Ry value of the separated alkaloids were
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recorded both under Ultra Violet (254nm) and visible light after spraying with Dragendroff’s
[16]

reagent.
2. TLC study of flavonoids

The flavonoids were separated using chloroform and methanol (19:1) solvent mixture. The
color and R¢ value of these spots were recorded under ultraviolet light (254nm) and visible
light after spraying with Aluminium chloride solution (1 gm aluminum chloride in 100 ml
95% ethanol).[*®!

3. TLC study of saponins

The saponins were separated using chloroform, glacial acetic acid, methanol and water
(64:34:12:8) solvent mixture. The color and R¢ values of these spots were recorded under
ultraviolet light (254nm) and visible light after spraying with formaldehyde-phosphoric acid
reagent (0.03g formaldehyde in 100ml of 85% phosphoric acid).!*®!

4. TLC study of sterols

The sterols were separated using chloroform, glacial acetic acid, methanol and water
(64:34:12:8) solvent mixture. The color and Rs values of these spots were recorded under
ultraviolet light (254nm) and visible light after spraying with vanillin- H,SO, spray reagent
(10% vanillin in ethanol: conc. H,SO, in 2:1 ratio).™®!

5. TLC of tannins

The tannins were separated using chloroform, methanol and water (65:35:10) as mobile
phase. The color and R¢ values of these spots were recorded under ultraviolet light (254nm)
and visible light by spraying plate with a freshly prepared solution of Fast Blue B (0.5g Fast

Blue B in 90ml acetone and 10ml water).[”

After detection, the plates were examined to locate the compounds. The plates were first
viewed under normal light and the separation zone is marked. Then, the plate is examined

under UV light (254nm) and the fluorescence is marked.

The R; values of the spots were calculated by the formula,

_ Distance travelled by the sample

f Distance travelled by the =olvent
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SILVER NANOPARTICLE SYNTHESIS

Synthesis of silver nanoparticles (SNP): The fresh leaves of A.marmelos (20g) was washed
thoroughly and finely cut into pieces and added to 100 mL of sterilized double distilled water.
The mixture was boiled for 15 min, left undisturbed overnight and then decanted using
Whatman filter paper no 1. The filtrate was treated with aqueous 1 mM AgNQOj; solution and
incubated at room temperature. As a result, a brown-yellow solution was developed
indicating the formation of silver nanoparticles and it was further confirmed by UV-Vis
spectrum analysis and SEM imaging.[*®

Characterization of the synthesized silver nanoparticles using UV-Vis spectroscopy
Synthesis of silver nanoparticles solution with leaves extract may be visualized by
Ultraviolet-Visible spectroscopy. The bio-reduction of the Ag+ ions was monitored and UV-
Vis spectra absorption peak were recorded on a Perkin EImer UV Spectrophotometer in 400-

600 nm range operated at a resolution of 1 nm.!*%!

SEM imaging: The prepared SNPs were characterized using high resolution. The samples
were prepared by a coating a drop of suspended silver solution on to a copper grid and
allowing the solvent (water) to evaporate. The samples were left to dry at room temperature.
SEM observations were carried out on a ZEISS EVO 40 EP Electron microscope and the

image was photographed and recorded.!”!

RESULTS AND DISCUSSION
Based on the literature, A.marmelos was selected for its enviable pharmacological properties

and the active medicinal constituents in the plant.

Qualitative phytochemical analysis: Qualitative phytochemical analysis was performed to
detect the active components in the plant which play an important role in drug discovery and
chemical biology. The phytochemical analysis of leaves of A.marmelos was done with
Benzene, Chloroform, Ethanol, Methanol and Aqueous extracts (Table 2). The following

results were observed.

The phytochemical screening has revealed the presence of essential secondary metabolites in
the leaves which are considered as active medicinal chemical constituents. The most of the
active phytochemical constituents were found to be higher in the methanol and aqueous

extracts compared to the other extracts. It was also reported in literature, that different
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organic extracts of the leaves of A.marmelos possess alkaloids, cardiac glycosides,
terpenoids, saponins, tannins, flavonoids and steroids.?! Each phytocompound has its own
medicinal and economical benefits such as Alkaloids as anesthetics; Glycosides aid in
digestion; Flavonoids and other phenolic compounds as antioxidants, antimicrobial;
Terpenoids for acute inflammation; Saponin for soap and anticancer activity; Tannin for

dyeing; Steroids for asthma, chronic inflammation, etc.,

Table 2: Phytochemical analysis of A.marmelos leaves - Results

Phytochemical Tests Benzene Chloro-Form Ethanol Methanol Aqueous
Extract Extract Extract Extract Extract

Alkaloids - ++ ++ ++ ++
Anthocyanin & A(-) A(++) A(-) A(--) A(++)
Betacyanin B(--) B(--) B(--) B(--) B(--)
Carbohydrate ++ -- ++ ++ ++
Cardiac Glycosides - - ++ ++ ++
Coumarin ++ -- ++ ++ ++
Fatty Acid -- - -- ++ --
Fixed Qil -- - -- ++ --
Flavonoids -- ++ ++ ++ ++
Glycosides - ++ ++ ++ ++
Gum & Mucilage - - ++ ++ ++
Phenols ++ ++ ++ ++ ++
Phlobatanin -- ++ -- -- --
Phytosterol - ++ - ++ ++
Protein & Aminoacid - - ++ ++ ++
Quinone -- -- -- ++ --
Resin ++ ++ -- ++ ++
Saponin ++ ++ ++ ++ ++
Steroids & S(++) S(++) S(--) S(++) S(++)
Triterpenoids T(--) T(-) T(+4) T(++) T(--)
Tannin ++ - ++ ++ ++
Terpenoids - - ++ ++ ++

++ - PRESENT -- - ABSENT

A - ANTHOCYANIN B - BETACYANIN

S - STEROIDS T- TRITERPENOIDS

TLC Screening: The TLC was studied for aqueous and methanol extracts of leaves of
A.marmelos using different solvent phase for different secondary metabolites. Different
colored bands were observed under UV (254nm) and visible light and the Rf values were

calculated.
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The TLC study of alkaloids revealed the presence of 2 spots in aqueous leaf extract with R¢
value 0.218 and 0.327, while methanol leaf extract showed 2 spots with R¢ value of 0.200 and
0.236 (Table 3). The TLC study of flavonoids revealed presence of minimum of 1 spot in
aqueous leaf extract with R¢ value of 0.909, while methanol leaf extract showed 2 spots with
Rs value of 0.636 and 0.854 (Table 4). The TLC study of saponin shows presence of 1 spot in
aqueous leaf extract with R value of 0.836, while methanol leaf extract showed maximum of
3 spots with R¢ value of 0.836, 0.872 and 0.909 (Table 5). The TLC study of sterols reveals
presence of 1 spot in aqueous leaf extract with R value of 0.636, while methanol leaf extract
also showed onlyl spot with R¢ value of 0.654 (Table 6). The TLC study of tannin have
shown the presence of only 1 spot in aqueous leaf extract with R¢ value of 0.636, while
methanol leaf extract also showed only 1 spot with R¢ value of 0.654 (Table 7). Profiles
obtained for different samples using different solvent system showed difference in the
number of bands. When methanolic extract of A.marmelos was used, separation and intensity
of bands were more.'?? The variations in the Rf values helps in understanding the polarity of

the phytoconstituents and selection of suitable solvent system.

Table 3: TLC study of Alkaloid — A.marmelos leaves

S.NO. | SOLVENT TEST SAMPLE Rf VALUES
1 Aqueous extract 0.218
' Chloroform .| A 0.327
Methanol (15:1) . 0.200
2. Methanolic extract 0.236
Table 4: TLC study of Flavonoid — A.marmelos leaves
S.NO. SOLVENT TEST SAMPLE Rf VALUES
1. , Aqueous extract 0.909
Chloroform : 0.636
2. Methanol (19:1) | Methanolic extract 0.854
Table 5: TLC study of Saponin — A.marmelos leaves
S.NO. | SOLVENT TEST SAMPLE Rf VALUES
1. Aqueous extract 0.836
Chloroform : Glacial acetic acid: 0.836
2. Methanol : Water (64:34:12:8) Methanolic extract 0.872
0.909
Table6: TLC study of Sterols — A.marmelos leaves
S.NO. | SOLVENT TEST SAMPLE Rf VALUES
1. Chloroform : Glacial | Aqueous extract 0.636

acetic acid: Methanol :

Water (64:34:12:8) Methanolic extract 0.654
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Table 7: TLC study of Tannin — A.marmelos leaves

S.NO. | SOLVENT TEST SAMPLE Rf VALUES
1. Chloroform : Aqueous extract 0.636
Methanol : Water ]
2. (65:35:10) Methanolic extract 0.654

Silver nanoparticle synthesis: Reduction of Ag® ion into silver nanoparticles during
exposure of A.marmelos leaves extracts to silver nitrate solution and followed by a color
change of dark yellowish-brown in aqueous solution (Fig. 2). The color change is the
characteristic phenomenon for visual identification of the reduction property of the extract.
UV-Vis spectrograph of the colloidal solution of silver nanoparticles has been recorded with
the absorption peaks at 418 and 422nm for leaves extract (Fig. 3). The absorbance usually
depends on the nano size of the particle. The so obtained nanoparticles of A.marmelos from
SEM image were found to be highly dense and stable with an average size of 20nm in leaves

extract (Fig. 4). The nanoparticles are aggregated together during drying of sample.
[23]

Therefore, the morphology resembles colloidal nature.

AgNO; LEAVES AgNOg+
EXTRACT LEAVES

EXTRACT

Ab
o
&

Fig. 3: UV-Vis spectrum of synthesized SNP  Fig. 4: SEM image of synthesized extract
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CONCLUSION

The phytoconstituents in the leaves of A.marmelos provides pathway for pharmacological and
bioactivity investigations in finding solution for prevailing diseases and discovering new
drugs. Synthesis of silver nanoparticle is the latest approach in the medical application and
promising tool for diagnostic and therapeutic applications. A.marmelos act as a substrate for
silver nanoparticle synthesis. The investigations provide valuable knowledge of the plant on
Ethnomedicinal benefits. It is suggested that A.marmelos could be a potential natural drug for
various chronic diseases and pharmaceutical applications.
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