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Abstract

Background: Acalypha indica Linn.(Al) is a herbaceous annual catkin-like inflorescences belonging to the
Euphorbiaceae family. Al has a wide range of therapeutic effects including laxative properties, anthelmintic, wound
healing, antiseptic etc. Objectives: This study was to carry out the comparative standardisation study for a siddha
source herb Acalypha indica(Linn) aerial parts and marketed raw material by collection and authentication of aerial
parts of Al and to evaluate the physicochemical constants such as LOD, ash values, extractive values as per the
standard methods. Materials and Methods: The preparation of hydro alcoholic and ethyl acetate extract was carried
out by cold maceration extraction procedure for both fresh leaves and raw material of Al. Results: The preliminary
physicochemical screening tests, quantitative determination of total flavonoid and phenolic contents, hydrogel
preparation of Al was carried out. The HPTLC finger printing for ethyl acetate extract of fresh leaf was developed in
comparison with three standards Quercetin, Gallic acid and Beta sitosterol and were scanned under UV light at
397nm, 280nm, 580nm respectively. The number of peaks obtained in Al extract were observed to be 3, 8 and 28
respectively. Pesticide analysis regulations often require chemical testing using confirmatory techniques such as GC/
MS and about 26 compounds were identified under suitable gas chromatographic conditions. Conclusion: The
presence of phytoconstituents were analyzed and the studies were performed to aid further investigations for the
identification of therapeutic value.

Keywords: Acalypha indica L., Comparative standardization, HPTLC finger printing, UV Assay method, GC/MS
analysis.

Loss of the active constituent.

Presence of substandard species.
Presence of pesticide content.
Adulteration.

Mixture of some other species of herbs.

Introduction

A Monograph is a study document which projects
a complete information about the specified topic of
interest mentioned as a single species/ group/
categories. World Health Organization promotes - :
usage of Monograph to create a harmonization in herbal Hence the need for an established quality control

drug consumption with regards to Efficacy, Quality and profile for the herbal drugs is deemed to be essential (4).
Safety(1). Acalypha indica L. is an annual herb present in

the tropical regions. Medicinally it is used in siddha
polyherbal formulations.

ISANAIE I

Herbal Medicine system have been followed
through generations and is still practiced now in various
parts of the world (around 80% - according to WHO),
yet it fails when compared to the Allopathic system of
medicine in terms of its acceptance ratio. Though the
herbal drugs can be measured as comparatively safe to
allopathic drugs, the possible fear of toxicity cases on
usage of herbal drugs is predominant due to the
following reasons (2, 3).

Plant Uses
1. Leaves are converted into a decoction and used
as a laxative -alternative for senega.
2. When mixed with garlic, it’s treated as an
anthelmintic.
3. Given internally and topically for scabies

1. Method of handling the herbs during treatment. )
manufacturing. 4. Decoction 1s.1nst111'e.d into ear for treatment of
ear pains, anti-arthritic.
5. It’s also used to treat respiratory disease in the
* Corresponding Author: form of expressed juice.
Vinodhini C 6. Dry leaves are powdered and applied for bed
Associate Professor, Department of Pharmaceutical sores and methonolic extract as anti-ulcer.
Chemistry, Sri Ramachandra Faculty of Pharmacy, 7. For treating congestive headache, a cotton plug
Sri Ramachandra Institute of Higher Education and is saturated with the expressed juice and inserted
Research, Chennai-600116, India. into each nostril. Pain was said to be removed by
Email Id: vinpharma79@gmail.com causing hemorrhage from the nose.
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8. According to PATHARTHA GUNA
CHINTHAMANI it has the ability to cure teeth
& gum problem, burns, toxins, wheezing,
sinusitis and neutralizes ‘Kapha’ (7).

9. According to SIDDHA MATERIA MEDICA,

leaf powder in dose 950 — 1300mg can cure

respiratory diseases.

It is mainly used to treat burns as a topical

formulation!%and extract acts as anti-oxidant

(5-6).

10.

This paper involves the preliminary studies on a
traditional siddha source herb Acalypha indica in lieu of
development of monograph which is unavailable in the
herbal pharmacopoeia.

Materials and Methods

The colour and solubility of Acalypha india L.
Fresh Leaf (AIFL) and Acalypha indica L. Raw
Material (AIRM) were observed in different polarity of
solvents such as water, ethanol, ethyl acetate and
hexane in the unit concentration of Img/ml. IR
spectrum was recorded for samples by KBr pellet
method. Powder microscopy was performed as
mentioned in the standard procedure. Physicochemical
parameters such as total ash, water soluble ash, acid
insoluble acid, moisture content by LOD and Halogen
moisture analysis and extractive values such as water
soluble and ethanol soluble were determined according
to the procedures mentioned in WHO quality control
methods for herbal materials (8-10).

Preparation of Ethyl Acetate extract and
Hydroalcoholic extracts

About 25g of AIFL, and AIRM powders were
weighed and macerated with ethyl acetate and ethanol:
water (1:1) solvent mixture (hydroalcoholic) for 48
hours. It was shaken every 6 hours during maceration. It
was then filtered, and 25ml of the filtrate was taken in a
previously tared china dish and the solvent was
evaporated on a hot plate. The ethyl acetate fraction was
collected and weighed. The extract thus obtained was
designated as Ethyl Acetate extract of Fresh Leaf
(EAFL), Ethyl Acetate extract of Raw Material
(EARM) and Hydroalcoholic extract of Fresh Leaf
(HAFL), Hydroalcolohic extract of Raw Material
(HARM) respectively (11).

Phytochemical Screening

The tests for terpenoids, flavonoids, steroids,
anthraquinones, glycosides, carbohydrates, alkaloids,
quinone, phenols, tannins, saponins, proteins and amino
acids were performed for all the extracts (12-14).

UV - Visible Spectrophotometric Analysis

Standards selected for the analysis include, Gallic
acid, Elagic acid, Quercetin and the solvent used was
ethanol: water (1:1). The below working standard,
mixed standard and sample solutions were scanned in
the UV- Visible spectrophotometer in the range
200-800nm and the spectrum was recorded for its
absorbance at characteristic wavelength.
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*Preparation of standard stock solution

About 10mg of the standards were weighed
separately and transferred into a 10ml standard flask,
dissolved in diluent and the volume was made upto
10ml with diluent (1000ug/ml).

*Preparation of mixed standards

About 0.1ml of each standard solutions were
pipetted to 10ml standard flask and volume was made
up with diluent (10 pg/ml).

*Preparation of working standard solutions

Pipette out 0.1 and 0.5ml of the standard stock
solution into 10ml standard flask and volume was made
up with diluent (10 & 50 pg/ml).

*Preparation of sample Stock solution

About 10mg of AIFL, AIRM powder, EAFL,
EARM, HAFL, HARM, extracts were weighed
separately and transferred into a 10ml standard flask,
dissolved with diluent and made up the volume with
diluent (1000 pg/ml).

*Preparation of sample solutions

Pipette out 0.1 and 0.5ml of the sample stock
solution of AIFL, AIRM, EAFL, EARM, HAFL,
HARM into 10ml standard flask and volume was made
up with diluent (10 & 50 pg/ml) (15-16).

Quantitative Estimation of Phenolic and Flavonoid
Content:

The estimation of total phenol and flavonoid
content for the extracts were performed as per the
standard procedure (17-18, 24-25).

Preparation of Gel formulation

Carbopol was weighed in a beaker and 50ml
distilled water was added. It was allowed to soak for 8
hours allowing the Carbopol to swell. To 5ml of
distilled water methyl paraben and propyl paraben was
added and dissolved by heating it and cooled. To this
propylene glycol and the extracts were added. This
solution was poured into Carbopol with continuous
stirring and then triethanolamine was added dropwise
until a consistent gel was formed. The gel was stored in
a stored in a tightly packed container for further
evaluation. The composition is given in table 1.

Table 1: Composition of AI Hydrogel
Weight to

S.No Ingredient Name be taken Use
1 ExtraIE;:tAsFFiAFHIX IEQRM, 0.05¢ Tradi.tipnal
, medicine.

2 Carbopol 940 g Gelling agent.
3 Methyl paraben 0.2g Preservative.
4 Propyl paraben 0.1g Preservative.
5 Triethanolamine 1.2ml  pH neutralizer.
6 Propylene glycol Sml Solubiliser.
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Evaluation of Gel
The pH, extrudability, irritancy test was carried
out as per the standard procedure. (26-29)

Drug content by UV Spectroscopy

A quantity of gel equivalent to 50mg of extracts
of HAFL, HARM, EAFL, EARM, were weighed and
transferred to a 100ml volumetric flask. 20ml of
methanol was added and stirred for 30 minutes. It was
made up to 100ml and filtered. 1ml was pipetted and
made upto 10ml using alcohol. The above solutions
were scanned at 200-400 nm and the absorbance was
measured at the wavelength 303nm (22,23).

HPTLC Analysis
Preparation of Standard Marker Solutions

CAMAG® TLC Scanner 3 was used for the
densitometric evaluation of TLC/HPTLC plates,
spectral range of 190 to 900 nm, plate sizes up to 20 x
20 cm, absorbance and fluorescence mode,
CAMAG vision CATS controlled.

The standard markers quercetin, gallic acid, beta-
sitosterol were selected for HPTLC finger printing
given in Table 2 and the chromatograms are illustrated
in figure 4,5,6. (21)

Table 2: Requirements for HPTLC finger printing
Wave

Standards Concentration length Mobile Phase
Img/ml in me.thanol Toluene: Ethyl
concentration acetate:
Gallic (100 g,200 g, 300 Formic acid:
. ng,400 pg,500 pg) 280
Acid Methanol
CONTROL: Methanol
EXTRACT:IOmg/ml 33 0.4: 0.1
methanolic extract
Img/ml in chloroform
concentration
Bet (100 pg,200 pg,300 Toluene: Ethyl
Sit eta 1 ng,400 pg,500 pg) 580 acetate
1tosterol  cONTROL: methanol 8:2
EXTRACT: 10mg /1ml
methanolic extract
Img/1ml in ethanol
Concentration Hexane:
(10 pg,50 pg, 100 pg, Toluene: Ethyl
i 150 pg, 200 pg) 397 tate:
Quercetin )\ TROL: Methanol+ acefate:
ethanol Methanol
5:3:1.5:0.5

EXTRACT: 5 mg/1 ml
methanolic exctract

GC-MS ANALYSIS OF ETHYL ACETATE
EXTRACT OF Acalypha indica L.

GC-MS analysis was carried out in a §90B GC
5977B gas chromatograph system (Agilent
Technologies) and mass spectrophotometer. Helium gas
was used as a carrier gas and was adjusted to column
velocity flow of 1.0mL/min. Other GC-MS conditions
include injector and transfer line temperature at 280°C;
pressure 8.2317 psi with a spectrum purge flow at 3 ml/
min. the oven temperature was fixed at 60°C and
reached maximum of 325°C.
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Sample Preparation Procedure

50uL or 50 mg of liquid or powder sample dissolved in
ImL of GC grade ethyl acetate and vortexed. Filter the
sample through 0.45 filter cartridge & inject in to GC-
MS. Volume of 3.0 pL was injected. Pre injection
solvent washes were carried out 3 Times and the Post
injection solvent washes were carried out 4 Times.

Table 3: Conditions for Pesticide analysis

Rate °C/ Hold Run
min Value °C Time min Time min
Initial 60 1 1
Ramp 1 40 120 0 2.5
Ramp 2 5 190 3 19.5
Ramp 3 2 210 0 29.5
Ramp 4 10 310 2 41.5

Results and Discussion

The colour and solubility characters of AIFL and
AIRM was found to be similar. The IR spectrum of
Acalypha indica L. FL and RM powder were scanned in
the range of 4000 — 400cm-! using FT-IR JASCO, 4100,
Model Spectrophotometer and was depicted in Fig 1.
The overlay spectra's reveal that the procured raw
material of AIRM has the characteristics peaks which
coincides with that of the fresh leaf powder of AIFL.

The powder characteristics of Acalypha indica L.
FL and RM powder has shown the presence of Large,
lignified fibers with moderately thickened walls,
bordered and spiral shaped xylem vessels, large number
of trichomes, multiseriate medullary rays. The results
were shown in Fig (2 — 2.7). The ash content was found
to be less in AIFL compared to AIRM but the extractive
values are on the higher side which may be due to the
enriched fraction of FL constituents compared to that of
procured raw material which might have lost its
constituents during manufacturing process. The
moisture content performed by two different techniques
revealed relatively low percentage of moisture in AIFL
compared to that of AIRM. The extraction of Acalypha
indica L. using ethyl acetate and hydroalcohol
(ethanol:water — 1:1) were performed. The percentage
yield of extracts was found to be high in fresh leaf of
both the extracts (EAFL and HAFL) compared to raw
material of both the extracts (EARM and HARM). On
the other way, the percentage yield was found to be
comparatively more in hydroalcoholic (ethanol:water -
1:1) extract than ethyl acetate extracts.

The UV- Visible spectrum was recorded for Al
samples such as FL, RM, EAFL, EARM, HAFL,
HARM and were scanned in the range of 200 - 800nm
and their absorption at different wavelengths were
tabulated in Table 3.

In comparison to the standards used, the sample
powder and extracts of Al has shown characteristics
absorption at different wavelengths. In particular AIFL,
EAFL, HAFL has characteristic strong absorption at
414nm (Abs- 0.295, 0.144, 0.178 respectively) but
wherein this characteristic absorption was missing in
case of HARM extracts, still intensely seen in EARM.
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Also the absorption at 303nm is found to be present in
all the samples of Al. This could be considered as a vital
absorption characteristic in the analytical perspectives.
Overall compared to RM, FL has more absorption peaks
but intensity at particular wavelengths varied
tremendously without supporting to result conclusion.

The phenolic content measured at 765 nm
revealed that the FL powder and ethyl acetate extract of
FL are moderately high compared to that of RM, where
in hydroalcoholic extract (ethanol:water) the procured
RM has shown high phenolic content as that of FL
powder. But overall, the sum of percentage content was
found to be 3.6% w/w for FL sample which is
moderately high compared to that of 3.15% w/w in
procured RM sample as shown in Fig 5.

The flavonoid content measured at 415 nm
revealed that the RM powder and ethyl acetate extract
of RM are moderately high compared to that of FL,
where in hydroalcoholic extract (ethanol: water — 1:1)
FL has shown high flavonoid content of that of RM
powder. But overall, the sum of percentage content was
found to be 0.73% w/w for procured RM sample which
is higher compared to that of 0.6% w/w in FL sample as
shown in Fig 6.

The colour of Al EAFL and Al EARM gels were
observed as dark green and pale green respectively
while the Al HAFL and AI HARM gels were pale
brown in colour. The pH of the gels Al EARM and Al
HARM were slightly higher than that of the Al EAFL
and AI HAFL gels but within the range of skin pH (3 -
9). In overall, there were no signs of redness and
oedema was observed in various extracts of Al gels.
Results for the above tests are given in Table 4.

Fig 1:IR overlay spectrum of AIFL and AIRM using
KBr pellet method
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Figure 3: Test for Flavonoids and Phenols for AIFL,
AIRM, EAFL, EARM, HAFL, HARM
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Table 3: Characteristics Absorption of AI Samples
FL RM EAFL EARM HAFL HARM
A Abs A Abs A Abs A Abs A Abs A Abs
666 0.128 666 0.040 780 0.027 666 0.062 666 0.069 303 0.215
613 0.053 414 0.153 701 0.037 608 0.016 608 0.037 237 0.296

Acalypha 536 0053 303 0.840 667 0058 536 0017 209  0.616
indica L. 414 0.295 267 1.125 607 0.038 503 0.020 412 0.178
Samples 303 0.869 536 0.043 412 0.166 320 0.201
269 0.952 475 0.083 357 0.236 303 0.192
414 0.144 303 0.226 239 0.250
326 0.159
303 0.170
Fig 5: Linearity graph of Gallic acid standard Fig 6: Linearity graph of Quercetin standard
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Table 4: Summary of AI samples and extracts
Fresh leaf Raw material

S.No Parameters powder powder EAFL EARM HAFL HARM
1 Colour Green Green to pale brown Dark Dark Dark Dark
green green brown brown
Soluble in
Ethanol, ether = Soluble in Ethanol, . .
2 Solubility but insoluble in ether but insoluble in . Soluble | Soluble in| Soluble in . Soluble
water and water and hexane 11 ethanol ethanol ethanol  in ethanol
hexane
The fresh leaf IR spectrum overlayed with the raw material IR spectrum of Acalypha
3 Infra Red Spectroscopy indica L
Lignified fibres,  Lignified fibres,
) xylem vessels, xylem vessels,
4 Powder Microscopy trichomes, trichomes, medullary . } . )
medullary rays rays
5 PHYSICO-CHEMICAL ANALYSIS
Total ash 9.6%w/w 13.28%w/w - - - -
Water soluble ash 8.2%w/w 10.88%w/w - - - -
Acid insoluble ash 1.4%w/w 7.47%w/w - - - -
Alcohol extractive value 2% 1.5% - - - -
Water extractive value 5% 3% - - - -
Loss on drynllﬁsat 105°C for 3 6.48% 912% ) ) i )
Moisture content (Halogen
moisture Analyser) 4.33% 7.68% ) ) ) )
¢  Fxtraction ('i’,/i gfe'ﬁiiwacerat“’“ } ; 0332% 0216%  0.768%  0.464%
7 PRELIMINARY PHYTOCHEMICAL SCREENING
Terpenoids - - - - - -
Flavonoids + + + + + +

461


http://ijam.co.in

Published online in http://ijam.co.in ISSN No: 0976-5921

Teshini S et.al., Acalypha indica Linn. - An Insight to Develop Monograph

Steroids - + - + - -
Carbohydrates + + - - - -
Alkaloids + + - - - -
Phenols + + + + + +
Tannins + + + + + +
UV VISIBLE SPECTROSCOPY
QUERCETIN GALLIC ACID ELLAGICACID
Scannin of standards and
mixed standards 373, 301, 256, 203 259, 214 360, 255
(200-800 nm) i
MIX(}?])- STA'.NDARDS (‘Que‘rcetm, 369, 256, 213
8 alic acid and Ellagic acid)
AIFL AIRM EAFL EARM HAFL HARM
780,701,6
. 0 e 666, 608,
Scanning of smaples 666, 613, 536, 67.607.53 666,608, 15" 375" 303,237,
(200-800 nm) 414. 303. 269 666, 414, 303, 267 6, 536, 503, 320, 303 209
2T 475,414,3 412,303 239 >
26,303
Quantitative Content (% w/w)
9 estimation of Gallic acid
total phenols by standarad 0.79 0.58 2.02 0.51 0.79 2.06
colorimetry
Quantitative Content (% w/w)
10 estimation of Quercetin
total flavonoid standard 0.06 0.27 0.07 0.12 0.47 0.34
by colorimetry
.. . . EAFL EARM HAFL HARM
Acalypha indica L. Gel formulation and evaluation GEL GEL GEL GEL
Dark Pale Pale Pale
Colour - -
green green brown brown
1 pH - - 6.05 6.18 6.07 6.40
Extrudability (%) - - 93.64 96.03 95.68 95.80
Drug content by UV
spectroscopy at - - 9.73 29.16 87.05 93.95
303 nm (%ow/w)
Table 5: Summary of estimated concentration of
HPTLC Figerprinting standards in AIFL
Natural product substances have historically .
.. Peak Concentratio
served as the most significant source of new leads for Standard Rf value
. area(AU) n (ng/ml)
pharmaceutical development. The TLC chromatogram
was run for Al along with standards for various profiles Quercetin 0.76 6544.3 157.26
such as Galhp acid, Quercetin, Betg-sﬁostergl. The Gallic acid 0.26 1255.3 31.64
results of densitogram of Acalypha indica L. aerial parts
in fresh leaf extract is given in Table 5 Beta sitosterol 0.39 2001.7 208.65

Fig 6 Densitogram of Beta sitosterol

Fig 4 Densitogram of Quercetin Fig 5 Densitogram of Gallic acid standards

7.10: Coreret 00

14-beta sitosterol
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GC-MS Analysis:
GC-MS Spectrum of AIFL:
Fig 7: GC-MS of pesticides in AIFL extract

x106 |* TIC Scan201910CNFA_192.D

Table 6: Pesticides commonly observed in both
AIFL and AIRM extracts

RTIN RTIN
COMPOUND NAME AIFL AIRM
p-Xylene 3.116 3.116
Benzene, (azidomethyl)- 3.223 3.223
D-Limonene 4.023 4.023
Dodecane, 1-fluoro-
Nonane, 4,5-dimethyl- 4.501 4.497
Naphthalene 5.606 5.601
(R)—(-)-(Z)-14—Meg;y1-8—hexadecen-1- 2,796 2,796
Quinoline, .1,2-d1hydr0—2,2,4— 9.477 9.476
trimethyl-
2,5-di-tert-Butyl-1,4-benzoquinone 9.823 9.826
Heptadecane, 2,6,10,15-tetramethyl- =~ 10.247 10.247
3,7,1 1,15-Tetramegiylﬁ—hexadecen-1— 17.897 17.901
Hexadecanoic acid, methyl ester 19.575 19.575
n-Hexadecanoic acid 20.672  20.634
Phytol 25391  25.391
Methyl stearate 26.216  26.026
8-Hexadecenal, 14-methyl-, (Z)- 28.932 21.5
7-Hexadecenal, (Z)- 31.62 27.378
11,13-Dimethyl-12-tetradecen-1-o0l 34047 39.146
acetate
9-Octadecenoic acid, (E)- 34.925 35.96
i-Propyl 9-tetradecenoate 35985  36.702
1-Monolinoleoylglycerol
trimethylsilyl ether 38.359 | 38.355
Dasycarpidan-1-methanol, acetate 38437 37205
(ester)
Squalene 37.91 37.909
1,1,3,6-tetramethyl-2-(3,6,10,13,14-
pentamethyl- 38.619  38.618
3-ethyl-pentadecyl)cyclohexane
Campesterol 41.24 41.24
Conclusion

Standardization of the selected siddha source
herb Acalypha indica L. fresh leaf, procured raw
material powder and their extracts were carried out as
per the standard procedures. The study shows that the
investigations that are reported are not specified in the
standard literatures such as Ayurvedic Pharmacopoeia.
This could help in authentication of Acalypha indica L.
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GC-MS spectrum of AIRM:
Fig 8 GC-MS of pesticides in AIRM extract
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and also serves as reference monograph in the
preparation of Ayurvedic Formulations.

From the Pharmacognostic and Phytochemical
investigations it is quite possible to set the standards for
this plant as per the Pharmacopoeial guidelines and
further additional contributions like HPTLC Finger
printing, Isolation of active constituents and Wound
healing property are required for the fulfillment of
development of herbal Monograph.
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