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ABSTRACT

Acalypha fruticosa Forssk. [Family Euphorbiaceagjmamonly known as ‘Chinnichedi’ and
‘Birch-leaved Acalypha’ is a strong smelling busttyub traditionally used to treat dyspepsia,
stomachache, skin diseases, wounds and poisontass Ini the present study the aerial parts of
Acalypha fruticosa were analysed for phytochemiaatsl minerals. Qualitative analysis of
phytochemicals of the various extracts of the dgvarts of Acalypha fruticosa indicated the
presence of triterpenoids, steroids, saponins, it@)n phenols, flavonoids, alkaloids,
anthraquinones and sugars. Quantitative estimatadnphytoconstituents in the powdered
samples of Acalypha fruticosa showed that flavamoikre present in high amount when
compared to alkaloids, tannins, phenols and stexoid 2- Benzenedicarboxylic acid diisooctyl
ester, n-Hexadecanoic acid, 9, 12-octadecadienad dz, z], a-D-glucopyranoside and
eicosyltrichlorosilane were identified by Gas Chaiogram-Mass spectrometry [GC-MS]
analysis of the extract®0otassium, sodium, calcium, magnesium, sulphucg, zZiapper, iron,
manganese, boron and molybdenum were estimated agimic absorption spectrophotometer.
Phytochemicals and minerals analysed in the prestmiy may account for the medicinal
properties of Acalypha fruticosa.

Keywords: Acalypha fruticosa phytochemicals, minerals, GC-MS, atomic absorptio
spectrophotometer

INTRODUCTION

Acalypha fruticosaForssk. [Family Euphorbiaceae] commonly known'G@sinnichedi’ and
‘Birch-leaved Acalypha’ is a strong smelling andshy shrubAcalypha fruticosas used to treat
dyspepsia, stomachache, skin diseases, woundsagswhpus bites. [1-7]. In Yemen, leaf and
stem have been used to treat skin diseases, matatimwound [8]. In Tanzania, it is used to treat
fungal infections and a leaf decoction is drunkréat epilepsy. A leaf infusion is taken to treat
stomach problems and swellings of the body. Lea€eration is used in eye infections. Leaf
sap is used as nose drops to treat cough andmioédeéms. Leaf paste is applied to scabies and
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sores. Stems ground in water are applied to wowhdsimals [9]. Several pharmacological

studies have revealed its antidiarrhoeal [10],axidiant, anti-inflammatory [11], anticancer [12],

antiplasmodial [13], wound healing [14] and cytatoproperties [15]. However there are no

reports on the detailed chemical investigationhi$ potent medicinal plant. The present study
was undertaken to analyze the phytochemicals amtkerails present in the aerial parts of
Acalypha fruticosa

MATERIALS AND METHODS

Plant material

Aerial parts ofAcalypha fruticosavere collected from Courtallam hills, Western Ghatt South
India, Tamil Nadu. The plant was identified by M. Chelladurai, Research officer (Botany),
Survey of Medicinal and Aromatic Plants Unit-Siddi2CRAS, Palayamkottai, Tirunelveli
District, Tamil Nadu, India. A voucher specimen§M-38) has been kept in the Herbarium of
the Department of Pharmaceutical Chemistry, Manonmani&undaranar University,
Tirunelveli, Tamil Nadu, India.

Preparation of powder and extract

The aerial parts were shade-dried and pulverizgobteder in a mechanical grinder. The powder
(1kg) was successively extracted with various stlvesuch as petroleum ether {4D°C),
chloroform, ethanol and water. The extracts weayacentrated under reduced pressure in a
rotary evaporator (Buchi, USA). The powder and aots of the plant were used for
phytochemical studies.

Qualitative phytochemical analysis

The qualitative phytochemical tests for steroidsducing sugars, triterpenoids, alkaloids,
phenolic compounds, flavonoids, saponins, tannims anthraquinones were carried out on the
concentrated extracts using the standard procedaoneentify the constituents as described by
Brindaet al. [16].

Quantitative estimation of phytoconstituents

Quantitative estimation of phytoconstituents likkadoids [17], flavonoids [18], tannins and
phenols [19], saponins [20] and steroids [17] weaeried out in the powdered samples of
Acalypha fruticosa.

Isolation and characterization of chemical compound by GC-MS analysis
The fraction of the extract of petroleum ether°¢60° C) and the ethanolic extract Atalypha
fruticosaextract were subjected to Gas Chromatogram- Masst®ometry (GC-MS) analysis.

GC-MS analysis of the extracts was carried out @8CGaMS Clarus 500 Perkin Elmer system
comprising a AOC- 20i autosampler and gas chromapginterfaced to a mass spectrometer
(GC-MS) instrument employing the following conditg column Elite-1 fused silica capillary
column (30mm x 0.25mm ID x 1 uMdf, composed of 20@imethyl poly siloxane), operating
in electron impact mode at 70 eV; helium (99. 99%94¥ used as carrier gas at a constant flow
of Iml/min and an injection volume of 0.5 pl was moyed (split ratio of 10:1); injector
temperature 258C. The oven temperature was programmed fronf@{&othermal for 2 min),
with an increase of EC/min, to 200C, then 5°C / min to 280C, ending with a 9 min
isothermal at 28@. Mass spectra were taken at 70 eV; a scan intefvA.5 seconds and
fragments from 40 to 550 Da. Interpretation on ngextra of GC-MS was conducted using the
database of National Institute of Standards andiii@ogy (NIST). The mass spectrum of the
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unknown component was compared with that of thewkneomponents stored in the NIST
library. The name, molecular weight and structuréhe components of the test materials were
ascertained.

Estimation of mineral elements

The amount of potassium, sodium, calcium, magnesauiphur, zinc, copper, iron, manganese,
boron and molybdenum in the powdered sample wastigai@ely estimated using atomic
absorption spectrophotometer (Solaar AA seriesiiitAbsorption Spectrophotometer).

RESULTS AND DISCUSSION

The qualitative analysis of the phytochemicals lué various extracts of the aerial parts of
Acalypha fruticosandicated the presence of triterpenoids, ster@dppnins, tannins, phenols,
alkaloids, flavonoids, anthraquinones and sugar&calypha fruticosaTable 1). Quantitative
estimation of phytoconstituents present in the parned samples ohcalypha fruticosashowed
that flavonoids were present in high amount whemmared to alkaloids, tannins, phenols and
steroids (Table 2). These phytoconstituents arevknio show medicinal activity [21]. Soladoye
et al [22] reported the presence of alkaloids, tanrsaponins, and cardenolidesAnfimbriata,

A. hispida, A. ornata, A. racemosand A. wilkesiana. The presence of terpenoids and
flavonoids inA. fruticosais confirmed with the reports of Mothaatd. [12].

GC-MS chromatogram of the ethanolic extractPoffruticosa(Figure-1) showed three peaks
indicating the presence of three compounds. Thena compounds in the ethanolic extract of
Acalypha fruticosaare presented in Table 3, with their retentionetifRT), molecular formula,
molecular weight and peak area (%). The compoudeistified were 1, 2-Benzenedicarboxylic
acid diisooctyl ester, n-Hexadecanoic acid and ®Ottadecadienoic acid [z, z]. GC-MS
chromatogram of the fraction of the extract of pletnm ether (4860°C) showed 8 peaks
(Figure-2), of which, two peaks (peak-6 and peakv8je prominent. When the mass spectra of
these two peaks/compounds were compared with tledsthe compiled data for known
compounds, peak with Retention time 12.29 was fdarigk identical with

a-D-glucopyranoside and the peak with Retention tim&.85 was identified as
Eicosyltrichlorosilane. Presence of the anti-oxtdemmpounds like n-Hexadecanoic acid and 9,
12-Octadecadienoic acjd3] may possibly play a role in curing skin diseases.

Table 4 shows the results of quantitative estinmatibminerals in the dried powder Atalypha
fruticosa The concentration of macro elements (K, Na, Cg,avid S) ranged from 0.01% to
4.23%and that of the microelements (Zn, Cu, Fe, Mn, Bd Wo) ranged from 0.02 ppm to
87.62 ppm. Of the macro elements analyzed, caleua® present in high amount followed by
magnesium and potassium. Among the minor elem&s,and manganese were present in
higher concentrations. Minerals are essentialferntormal functioning of muscles, heart, nerves
and in the maintenance of body fluid compositioherBpeutic role of certain medicinal plant
materials has been correlated with the presencspetific elements in their composition.
Pereira and Felcman [24halyzed the concentration of five minerali,. silicon, manganese,
iron, copper and zinc in sixteen medicinal plantscly were used in wound healing to study
their possible role in the healing procesddmeral composition ofAcalyphawilkesianawas
investigated by lkewuchi and lkewuchi [25]. Topizanc-containing treatments, have improved
healing of wounds [26]. Magnhesium is a cofactor foany enzymatic reactions including
collagen synthesis. Copper is a cofactor in prosgimhesis and is essential for wound healing.
Iron is required for hydroxylations of proline ahd@ine, both the amino acids are essential for
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collagen synthesis [27]. The presence of magnesaapper, iron, manganese and zincAin
fruticosamay beresponsible for its wound healing activity.

In the present study the result on the analysiploftochemicals showed the presence of
bioactive compounds. 1, 2-Benzenedicarboxylic alisooctyl ester, n-Hexadecanoic acid, 9,

CONCLUSION

12-Octadecadienoic acid (z, a},D-glucopyranoside and Eicosyltrichlorosilane watentified

by Gas Chromatogram-Mass spectrometry (GC-MS) arsabf the extracts. Substantial amount
of macroelements and microelements were preseheinerial parts ohcalypha fruticosa.
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Table 1: Qualitative phytochemical analysis of thextracts of Acalypha fruticosa

Extracts
SI.No. Phytochemicalg Petroleum | Chloroform Ethanol Water
ether
(40-60°C)
1 Triterpenoids _ _ + +
2 Steroids - + +
3 Flavonoids _ + +
4 Phenols _ _ + +
5 Saponins + + +
6 Anthraquinones _ _ _ +
7 Alkaloids _ + _
8 Tannins _ _ + +
9 Sugars + + _ +

Table 2: Quantitative analysis of phytoconstituentsn the powder of aerial parts

of Acalypha fruticosa

SI.No Name of the Amount
phytoconstituents (mg/100q)

1 Alkaloids 0.36
2 Flavonoids 1.19
3 Tannins 0.56
4 Phenols 0.30
5 Saponins 0.06
6 Steroids 0.05
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Table 3: Chemical constituents of the ethanolic esdct of Acalypha fruticosa|GC-MS]

Compound | Retention | Name of the Compound | Molecular | Molecular | Peak
number Time Formula | Weight Area (%)
1 16.16 n-Hexadecanoic acid 16830, 256 5.45
2 18.74 9,12-Octadecadienoic Ci18H320, 280 3.33
acid (z,2)
3 24.70 1,2-Benzene dicarboxyli€;4H380, 390 91.23
acid, diisooctyl ester

Table 4: Estimation of minerals in the aerial partsof Acalypha fruticosa

S.No Name of the Quantity
minerals

1 Potassium 2.87%
2 Sodium 0.01%
3 Calcium 4.23%
4 Magnesium 3.16%
5 Sulphur 0.59%
6 Zinc 7.65ppm
7 Copper 0.46 ppm
8 Iron 87.62 ppm
9 Manganese 59.16 ppm
10 Boron 0.92 ppm
11 Molybdenum 0.02 ppm

Figure 1. GC-MS Chromatogram of the ethanolic extrat of aerial parts of Acalypha fruticosa
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Figure 2. GC-MS Chromatogram of the fraction of petoleum ether extract of Acalypha fruticosa
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