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ABSTRACT

The present study was conducted to characterizowsrbioactive phytoconstituents in leaf aqueousaek of
Abutilon indicum using FTIR and UV-Vis spectroscdplyytochemical profiling of leaf aqueous extraessvearried
out and the total phenolic compounds and flavonoidse determined spectrophotometrically followirge t
standard methods. FTIR and UV-Vis profiles showet gresence of phenolic compound and flavonoideah
extract. The peaks at 304.0 nm and 278.0 nm in ¢petrum confirmed the flavonoids and their deiixeg. In
addition to this, FTIR peaks obtained at 2171.736.8, 1407.1, 1347.6, 1130.4, 1254.5, 1047.1 art396m"
thereby confirming the presence of alcohol, phealdanes, amino acids, aldehyde, aromatic composedondary
alcohol, sulfur compounds, carboxylic acid, and dngroups in the extract. An intense peak obseat&i136.20
cmi' in FTIR spectra correspond to the OH group. A spehotometric analysis of leaf extract showed #2815
pg of total phenolic compound (TAE per mg of daf)land 9.13 +£0.32 pg of flavonoids (QE per mglof leaf).
The results obtained in the present study produbed=TIR and UV-Vis spectrum profile of medicinathportant
plant A. indicum which is helpful to screen andlag® various important phytoconstituents which aed for
different kind of biological activities depending their medicinal applications in pharmaceuticadurstries by
herbal drugs manufacturers. Quantitative analysidicates the presence of an appreciable amounhefhlic and
flavonoids content in leaves thus, this plant carubed as a potent natural phenolic antioxidarthim treatment of
various oxidative stress related diseases.
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INTRODUCTION

Plants are the good sources for the discovery afpaceutical compounds and medicines which are tgsedre
ailments of human beings and other animals wittside effects compared with synthetic drugs. Thexehaany
secondary metabolites which confer specific charétics and properties to plants [1]. Phytochefsiespecially
polyphenols constitute a major group of compouhds$ act as primary natural antioxidants [2] andsthan interest
has been increased considerably among scientistgs cand food manufacturers [3]. More than 4000nphe

compounds (flavonoids, monophenols and poly ph¢rasks found in vascular plants. Phenolic compowswuth as
quercetin, rutin, narigin, catechin, caffeic agdllic acid and chlorogenic acid are very imporfalaint constituents
[4]. Medicinal plants are known to produce divessdstances possessing antioxidant properties hadiiligy to

protect the human body against cellular oxidatiBecent research suggested that diets rich in pehglic

compounds and flavonoids are associated with lolifgeexpectancy [5] and found effective in manyalte-related
properties, such as anticancer, antiviral, antemimatory activities, effects on capillary fragiliand an ability to
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inhibit human platelet aggregation [6]. Deshpantleale[7] have correlated natural phenolic antioxigawith
reduced coronary heart disease.

Thus, detection of the chemical nature of phytodbaehwill provides information regarding differefunctional
groups responsible for their medicinal propertisvariety of techniques are used to determine amalyae the
presence of such in phytoconstituents in medigieaits.

Chromatography and spectroscopic techniques anmdiseuseful popular tools used for this purposée T
determination of phytoconstituents is mostly perfed using relatively expensive and often laboritachniques
such as LC-MS, GCMS, HPLC, HPTLC, NMR. However, gie cost-effective and rapid tests for detecting
phytocomponents are necessary. Spectroscopic neetlileel UV-Vis and Fourier Transform Infrared (FTIR)
together or separate can be used to determinehifiegonstituents in plants. FTIR analysis is maes#tive, rapid,
selective and authenticate method than spectroptedtyg (UV-Vis), to characterize and identify furarial groups
of phytoconstituents [8][9]. Ultraviolet- visiblgosctrophotometry (UV-Vis) related to the spectrgscof photons
in the UV-visible region. The color of the chemi# directly affects the absorption and the mdepresent in
colored solution undergo electronic transitionsisible ranges of spectrum [10]. In the presentigt we recorded
both UV-Vis and FTIR profiles of plant leaf extract know the various phytoconstituents presenf.irndicum
plant leaf extract.

Once the nature of phytoconstituents presenceantplcharacterize, their quantification is necgssajustify its
usefulness in various nutritional supplements, wkiads and pharmaceutical formulations. As HPTLC,LEP
methods are very sophisticated and costly [11-48]dpectroscopic technique has becomes dominapibyvarful
analytical techniques for the qualitative and qitative analysis of biological materials of pharreatcal
importance [14][15]. Thus, in the present study esmaluated the total phenolic content and flavonocida
biocompatible antioxidant with least side effectpiant leaf extract using spectrophotometer.

A. indicumis an herbaceous plant belongs to family Malvaeeabcommonly known as ‘Atibala/ Thuthi/ Kanghi'.
It is a weed abundantly found in hotter part ofitndlong road sides. Thigant has been widely used in ayurvedic,
herbal and folk medicine for the treatment of mdiseases like diabetes, leprosy, ulcer, jaundiég Rlants ofA.
indicum possess many phytochemical with various bioa@kitincluding antioxidant, anti-inflammatory and
anticancer [17]The plant is widely used as hepato-protective [&8}i-inflammatory, analgesic [19], antioxidative
[20], hypoglycemic [21], antifungal [22], wounds &lieg [23], lipid lowering [24] and larvicidal [25properties.
The leaves are effective in ulcer [26], for theatreent of diabetes [27], diuretic infection andgguitis [28].

A survey of literature revealed that FTIR and U\s\dnalysis of this medicinal plant was not donéaspothus, the
present work has been aimed to produce UV-Vis ariR fprofiles of leaf extract to identify the phytmtstituents
and further, to evaluate the natural antioxidangs fotal phenolic compounds and flavonoids, presereaf
aqueous extract of. indicum,using simple and authenticate method spectrophdtgmeéue to its enormous
therapeutic uses.

EXPERIMENTAL SECTION

Collection and preparation of leaf aqueous extract

Plant leaves were collected from Green House, Dewgat of Botany, The Institute of Science, Mumbad a
authenticated in the Blatter Herbarium, Departn@nBotany, St. Xavier's College, Mumbai, where auc¢her
specimen (no- K.V.S. 1888 of K.V. Shenoy) is defambi Leaves were washed thoroughly in running tatemwand
followed by sterile distilled water to remove spdrticles and adhered debris. Then dried under fhratiree week
and grounded. 5 gm of dried and powdered samplenvixeesd with 100 ml of distilled water and kept dmaker for
24 hours at room temperature. After incubationgbleition was filtered through Whatmann No. 1 filpaper and
volume was maintained up to 100 ml with distilledter. The filtrate was collected (crude extraats) iglass vials
and kept at 4°C. All the studies were conducteth tits extract within 15 days.

Spectroscopic analysis:
FTIR spectrum analysis
Fourier Transform Infrared Spectrophotometer (FTiER)erhaps the most powerful tool for identifyitng types of
chemical bonds (functional groups) present in camplg. The aqueous extractsfofindicumwas mixed with KBr
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salt, using a mortar and pestle, and compresseaiittiin pellet and infrared spectra and peak waluere recorded
on a Perkin ElImer FTIR Spectrometer, between 4000-e4n".

UV-Vis analysis

For the UV- Vis profiling the leaf aqueous extraas diluted to 1:10 with the distilled water. Thdracts were
scanned in the wavelength ranging from 200-1100using spectrophotometer (Shimadzu, UV-1800) and the
characteristic peaks were detected.

Each and every analysis was repeated twice fotgh@rmation.
Quantitative spectrophotometric determination of phytochemicals present in leaf aqueous extract:

Estimation of the total phenolic content

Total phenolic content in leaf aqueous extract determined by standard method of Makkar et al [2®h little
modifications. Tannic acid was used as a standhshglic compound. Standard calibration curve (Rjgwas
plotted using known concentrations of tannic adid £ 100 pug/ml) at 760 nm. For analysis 250 ul afiiic acid/
leaf aqueous extract was mixed with 1 ml of distiliwater followed by the addition of equal amouhtolin-
Ciocalteu reagent. The mixture was mixed and in@dat room temperature for 5 min before the aoiditf 7 %
NaCOs. Then final volume was made up to 6 ml with distll water. Absorbance of blue colored mixture was
observed spectrophotometrically at 760 nm. The fit@nol content in the test samples was calculftad the
standard curve and expressed as [g tannic acidadepii (TAE) /mg of dry leaf. All the experiment svaonducted

in three replicates.

Tannic acid calibration curve for phenolic compound
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Figure 1: Calibration curve of tannic acid standardfor total phenolic content

Total flavonoids content

Aluminum chloride colorimetric method was used flawonoid determination based on Chang et al [JRaction
mixture containing 100 pl plant leaf extract in M0 of methanol followed by 0.1 ml of aluminum chtte, 0.1 ml

of potassium acetate and 2.8 ml of distilled watexs incubated at room temperature for 30 minutde T
absorbance of the colored reaction mixture was uoredsat 415 nm by spectrophotometer. Sample blaak w
prepared in similar way by replacing extract witktitled water. In this method quercetin was use@datandard to
make calibration curve (Fig. 2). 10 mg of quercetias dissolved in methanol and then diluted to ndikerent
concentrations (10 -50 pg / ml). Flavonoid conteat estimated as quercetin equivalent pug / mg yiaif. All
samples were run in triplicate.

207



Ranjana Singh and Vijay D. Mendhulkar J. Chem. Pharm. Res., 2015, 7(6):205-211

Calibration curve of quercetin for flavonoids
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Figure 2: Calibration curve of quercetin standard for flavonoids
RESULTS AND DISCUSSION

FTIR fingerprinting analysis for functional groups identification:

The FTIR spectrum was used to identify the funclagroup of the active components based on the palaie in
the region of infrared radiation. Results of FTIRestroscopic studies have revealed the presenceridus
chemical constituents in aqueous extrachoindicumwith various peaks values (Table 1 and Fig. 3)esponds to
3436.2, 2171.7, 1636.2, 1407.1, 1347.6, 1254.504131047.1 and 904.3 ¢chstretching frequency. The IR
stretching frequency at 2171.7 ¢his due to the amino acids stretching frequencygtrAng peak at 1636.2 ¢his

to assign carbonyl C=0 group which is primarilyasated with amides. The band at 1407.1 and 13&Tibwas
due to the -COOH and GHyroups, respectively. Nonappearance of any pedR@&® cm™ region indicates absence
of cyanide group in the extract which shows nortaxature of the plants. A peak at 2171 and 1047 comfirms
the presence of sulfur containing amino acids otgins ofA. indicumwhich are known to act as an antioxidant in
plants under oxidative stress conditions [31je intense bands occurring at 1254.4 and 113fcking indicate the
presence of esters and secondary alcohols. A gspenk at 3436.2 cinstretching in FTIR is correspond to OH
group which confirm the presence of phenolic conmaisuin leaf extract of. indicum Thus, The FTIR spectrum
confirmed the presence of phenols, amino acidsdesnicarboxylic acids, alkanes, aliphatic estegspisdary
alcohols, sulfur compounds and mono substituteerak in leaf aqueous extractfofindicum.

Table (1) FTIR peak values of leaf aqueous extract oibutilon indicum

Peak values Functional groups
3436.2 Phenols
21717 Amino acids
1636.: Amides
1407.1 Carboxylic acids
1347.6 Alkanes
1254.t Aliphatic ester
1130.4 Secondary alcohols
1047.1 Sulfur compounds
904.: Mono substituted alken
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Figure 3: FTIR spectra of leaf aqueous extract oAbutilon indicum

UV-Vis profile:
The qualitative UV-Vis spectrum profile of leaf amus extract was taken at the 200 to 1100 nm wagtieThe

profile showed two peaks at 321 nm and 270 nm thihabsorption 1.975 and 1.487 respectively (T2ded Fig.
4). UV-Vis spectrum has absorption bands at 321 2r@ nm which are characteristic for flavonoids atsd
derivatives. The flavonoids spectra typically cehgf two absorption maxima in the ranges 230-280(band [)
and 300-350 nm (band Il). The precise position iatdtive intensities of these maxima give valuahfermation
on the nature of the flavonoids. Our findings arad¢cordance with the previous studies [32][33].

Table (2): UV- Vis peak values of leaf aqueous exict of Abutilon indicum

S.No. Wave length (nm) Absorbance
1. 270 1.975
2. 321 1.487

0,000 L !
000 A0eD, D 00,00 00,00 pplerios]
i

Figure 4: UV-Vis spectra of leaf aqueous extract oAbutilon indicum
UV-Vis and FTIR spectroscopy is proved to be authful and sensitve method for the

detection of biomolecular composition. The FTIRIddV-Vis spectra of leaf extract confirmed the mmese of
phenols and flavonoids. As FTIR and UV —Vis prdfilgroved the presence of phenolic and flavonoidspounds
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in leaf aqueous extract dk. indicum,the quantitative analysis is aimed to know the amoof these natural
antioxidants in the leaf extract.

Quantitative spectrophotometric analysis for phendt content and flavonoids:

Total phenolic content and flavonoids leaf aqueextsact were determined spectrophotometrically gigive tannic
acid and quercetin standard calibration curveqeaesvely, (Fig. 1 & 2). Both standard curves shdviaearity
with R? value 0.993 and 0.986. The total phenolic contexg found to be 7.28 + 0.18 pg of tannic acid eajeint
(TAE) / mg of dry leaf. The flavonoids content wasserved as 9.13 + 0.32 pg of quercetin equivdl@g) /mg of
dry leaf (Table- 3)

Table (3): Total phenolic content and flavonoids catent in leaf aqueous extract ofA. indicum
Results are expressed as mean *standard error. (SE)

Phytochemicals Amount (ug/mg dry leaf)
Total phenolic content (TAE) 7.28+0.18
Flavonoids content (QE) 9.13+0.32

Spectrophotometric analysis showed an appreciabteiat of phenolic compounds (7.28 pg/mg dry leafjvall as
flavonoids (9.13 pg/mg dry leaf) iA. indicumleaf aqueous extract which make this plant suitagurce of
flavonoids and phenolic compounds. Various studieewed that flavonoids and polyphenols act as ahtur
antioxidants. Antioxidant activity is directly reé¢al to the total amount of phenolics and flavondasd in plant
leaves extracts as reported by Dai et al [4], Dastlp et al [7] and Selvam et al [34]. The imporéaotantioxidant

in plants materials for the treatment of variouarhdiseases and cancer is increasing interest gsmaentists, food
manufactures and consumers. Tanaka et al [35] texpdhat polyphenol compounds had inhibitory effech
mutagenesis and carcinogenesis in humans, whemw Up0g was ingested daily from a diet rich in fuénd
vegetables.

CONCLUSION

Present study produced the UV-Vis and FTIR spdotranedicinally important plam. indicumwhich can be used
as an analytical tool for phytochemical biomarletdst not only the quality of the powder but &lse presence of
adulterants in pharmaceutical industry.

Further advanced spectroscopic  studies are uireely for the structural elucidation and
identification of compound#loreoveythe leaf extracts of. indicumis rich source of phenols and flavonoids,
hence, it may be used as an antioxidants of natwigih in various drugs and pharmaceutical forrtiates against
treatments of different oxidative stress relatexstdses.

SATISTICSL ANALYSIS

The results were recorded after repeating the @rpets three times. The experimental results wgpeessed as
mean % standard error (SE) of (3n) measurements. Sthtistical analysis of the data were carried wsihg
student’s t-test and the results were considegdfiiant when p<0.005.
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