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ABSTRACT

The present study was carried out to analyse the physicochemical and fluorescence profile of leaf extracts of Alternanthera
brasiliana (A brasiliana) and Alternanthera bettizicikiana (A bettizicikiana). Medicinal plants have been used as a major source of
treatment for various forms of human ailments. The pharmacognostic evaluation of the plant material was an important parameter
to detect any adulteration or improper handling of drugs. In the present study, ash values of leaves of A brasiliana and A
bettizicikiana were analysed. Extractive yields of six different solvent extracts (petroleum ether, chloroform, acetone, ethanol,
hydroethanol and water) of leaves of A brasiliana and A bettizicikiana were estimated. Fluorescence analysis was carried out on the
solvent extracts and leaf powder. In both leaf studied, the total ash values were found to be higher followed by acid insoluble and
water soluble ash. Extractive yields were high in the hydroethanol solvent extracts of the two leaf extracts studied. The highest
percentage of extractive yield, total ash, water soluble ash and acid insoluble ash were found in A bettizicikiana when compared

with A brasiliana. Fluorescence analysis of leaf extracts and leaf powder of A brasiliana and A bettizicikiana showed characteristic

coloration with various chemicals.
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INTRODUCTION

atural products either as pure compounds or as
standardized plant extracts act as vast source for
the development of new medicines’. The use of
herbal medicines has been on the rise in recent years,
because of low prices and of a common perception
among people that herbal medicines have little side
effects. They are also believed as “being natural in origin,

herbs are safe.” These medicines are providing long-term
effectiveness against various chronic iliness®. Medicinal
herbs have been known for centuries and are highly
valued all over the world as a rich source of therapeutic
agents for prevention and treatment of diseases and
ailments®. Plants, besides providing nutrition, are an
important source of chemical compounds such as
secondary metabolites, which can be used for medicinal
purposes”.

Reliable methodologies are required for the correct
identification, standardization and quality assurance of
herbal drugs’. For confirmation of the identity and
determination of quality and purity of the crude drugs,
the major and reliable criteria are pharmacognostical
parameterss. Complete information of the crude drug can
be obtained by using a simple and reliable tool,
Pharmacognosy’. These studies are valuable in the
identification and authentication of plant material.
Correct identification and quality assurance of the
starting materials are an essential prerequisite to ensure
the reproducible quality of herbal medicine. This will
contribute to the safety usage and efficacy’. Ash value
determination can be used for the detection of low-grade

products, exhausted drugs and excess of sandy or earthy
matter present in it. This property was more applicable
to powdered drugsg. Determinations of extractive values
are primarily useful for the evaluation of crude drug and
for determination of exhausted or adulterated drugslo.

Amaranthaceae is a cosmopolitan family consisting of 64
genera and about 800 species, mostly abundant in
tropical regions of America, Africa and India™. The genus
Alternanthera, an important representative of the family
Amaranthaceae was established by Forsskal in 1775. The
genus comprises approximately 80 species which are
widespread in the tropical and subtropical regions of New
World. Alternanthera brasiliana and Alternanthera
bettzickiana are herbaceous plants belonging to the
family Amaranthaceae. The genus is widespread with
cosmopolitan distribution®®. A brasiliana is native to
different countries such as Brazil, Australia, and India. It is
commonly known in Brazil as Penicillin, Brazilian Joy
Weed, grows easily on poor, and deforested soil®. A
bettzickiana Regel. is a species of flowering plant, known
as red calico plant. The plant is used as an edible
vegetable in Southeast Asia'’. The present work was
carried out to analyse the pharmacochemical properties
and fluorescence characteristics of A brasiliana and A
bettzickiana.

MATERIALS AND METHODS
Collection of plant materials

Whole plant of A brasiliana and A bettzickiana were
collected from SKM Siddha and Ayurvedha, Erode. The
plant specimens were identified and botanically
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authenticated by Dr G.V.S.Murthy, Botanical Survey of
India, and Coimbatore with voucher number
BSI/SRC/5/23/2015/Tech/100 for Alternanthera brasiliana
(L). Kuntze - AMARANTHACEAE and
BSI/SRC/5/23/2015/Tech/101 for Alternanthera
bettzickiana (Regel) Voss — AMARANTHACEAE. The leaves
of A brasiliana and A bettzickiana were separated and
were air dried thoroughly under shade (at room
temperature) for 2- 3 weeks to avoid direct loss of
phytoconstituents from sunlight. They were coarsely
powdered using a mechanical grinder. The powdered leaf
samples were stored in air tight and light resistant
containers to be used for further analysis.

Preparation of the different solvent extracts from the
leaves of A brasiliana and A bettzickiana using soxhlet
apparatus

The shade dried coarsely powdered leaf samples of (250
g) A brasiliana and A bettzickiana were extracted with
solvents of increasing polarity like petroleum ether,
chloroform, acetone, ethanol, hydroethanol and water by
using hot continuous percolation process (Soxhlet) and
the different extracts were concentrated by using rotary
vacuum evaporator (Buchi) at 50 'C, dried in a vacuum
dessicator and stored at — 20 C till further use.

Ash value Determination

Total ash, Acid Insoluble and Water soluble ash content
were done as per standard procedurels.

Determination of total ash

Three grams of the powdered leaf samples of A brasiliana
and A bettzickiana were accurately weighed separately in
silica crucible, which was previously ignited and weighed
(350 °C for 1 hour). Dried leaf materials were spreaded
like a fine layer on the bottom of the crucible. The
crucible was incinerated at a temperature not exceeding
450 °C in a muffle furnace (Nabertherm) until it was
white, indicating they are free from carbon. The crucible
was cooled and weighed. The percentage of total ash was
calculated with reference to the air-dried powder.

Determination of acid insoluble ash

The ash obtained as described in the determination of
total ash was boiled with 25 ml of 2 N HCL for 5 minutes.
The insoluble ash was collected on an ashless filter paper
and washed with hot water. The insoluble ash was
transferred to pre-weighed silica crucible and ignited for
15 minutes at a temperature not exceeding 450 °C. The
percentage of acid insoluble ash was calculated with
reference to the air dried powder.

Determination of water soluble ash

The ash obtained in the determination of total ash was
boiled for 5 minutes with 25 ml of water. The insoluble
matter was collected on an ash less filter paper and
washed with hot water. The insoluble ash was transferred
into a pre-weighed silica crucible and ignited for 15
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minutes at a temperature not exceeding 450 °C. The
procedure was repeated to get the constant weight. The
weight of the insoluble matter was subtracted from the
weight of the total ash. The difference in weight was
considered as the water soluble ash. The percentage of
water soluble ash was calculated with reference to the
air-dried powder.

Determination of extractive values

The coarsely powdered leaf samples of A brasiliana and A
bettzickiana were subjected to extraction. The extractive
yield was expressed as:

Weight of the Dry extract (g)
Extraction yield (%) = *100

Weight of the Sample used for extraction
Fluorescence analysis of leaf extracts

The petroleum ether, chloroform, acetone, ethanol,
hydroethanol and water extracts of leaves of A brasiliana
and A bettzickiana were subjected to fluorescence
analysis in daylight and in UV- light (365 nm).

Fluorescence analysis of leaf powder

A small quantity (1 gm) of dried and finely powdered leaf
of A brasiliana and A bettzickiona were treated with
freshly prepared aqueous NaOH, alcoholic NaOH, 1N HCI,
conc. H,S04(1:1), conc. HNO;(1:1), ammonia, iodine,
5%FeCl; and acetic acid. They were subjected to
fluorescence analysis in daylight and in UV- light (365
nm). The colours observed in different radiations were
recorded™®.

RESULTS AND DISCUSSION

Medicinal plants have been used over the millennia for
human welfare in the promotion of health. The World
Health Organization (WHO) estimates that 80% of the
people living in developing countries are almost
completely dependent on the traditional medicine as
therapeutic remedies for their primary health care
needs’’. All over the world, herbal medicines as potential
source of therapeutics aids has attained a significant role
in health system of both humans and animals not only in
the diseased condition but also as potential material for
maintaining proper health.

Ash values

Ash value is a validity parameter to assess the degree of
purity and in evaluating the quality of crude drugsls. Ash
constitutes the inorganic residues obtained after
complete combustion of a drug. It indicated the presence
of various impurities like carbonate, oxalate and silicate.
Total ash represents the total content of physiological ash
and non-physiological ash. Water soluble ash was the
content of total ash soluble in hot water and acid
insoluble ash was represented by the non-physiological
ash especially sand and soil™.
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The purpose of ashing plant material was to remove all
traces of organic matter that might otherwise interfere in
analytical determination.

In the present investigation, the ash value of the leaf
powder of A brasiliana and A bettzickiana were evaluated
and the results were given in Table 1.

Table 1: Ash Value

Alternanthera Alternanthera
brasiliana bettzickiana
Total ash 10.98% 11.11%
Acid insoluble ash 0.29% 1.66%
Water soluble ash 0.10% 0.52%

The total ash value represents both physiological and
non-physiological ash. Physiological ash is the ash
inherent in the plant due to biochemical processes and
the non-physiological ash is the contaminants from the
environment. These may be carbonates, phosphates,
nitrates, sulphates, chlorides and silicates of various
metals which were taken up from the soil®. For the
evaluation of purity of drugs, total ash value was
particularly important. A high percentage of total ash
value revealed the presence of inorganic constituents and
very low value of acid insoluble ash indicated the
presence of negligible amount of siliceous matter.

The acid insoluble ash was a part of total ash that was
insoluble in dilute HCIl. Water soluble portion of the total
ash constitutes the water soluble ash®’. Water soluble
ash can be used as an important indicator for the
presence of exhausted material®>.

In this evaluation, in both leaf extracts, total ash value
was higher followed by acid insoluble ash and water
soluble ash. The total ash, acid insoluble ash and water
soluble ash were found to be higher in A bettzickiana
than A brasiliana.

Appreciable amount of ash values obtained for leaf
powder of A brasiliana and A bettzickiana implied that
the leaf powder of the two plants had higher organic
content and fairly low inorganic content.

Extractive values of leaf extracts of A brasiliana and A
bettzickiana

Determination of extractive values aids in the evaluation
of chemical constituents present in the crude drug. This
value also helps in the estimation of specific constituents
soluble in a particular solvent. The formations of the
bioactive principle of the medicinal plants are influenced
by number of intrinsic and extrinsic factors. High alcohol
soluble and water soluble extractive values are indicatives
for the presence of polar substance like phenols, tannins
and glycosides®. Six different solvent extracts of leaf
samples of Alternanthera brasiliana and Alternanthera
bettzickiana were analysed to estimate the percentage
yield of individual extracts (Table 2).
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Table 2: Extractive values of leaf extracts of Alternanthera
brasiliana and Alternanthera bettzickiana

ot e betuickana
Petroleum ether 3.32% 4.52%
Chloroform 3.95% 4.16%
Acetone 4.56% 5.02%
Ethanol 10.25% 12.68%
Hydroethanol 16.73% 18.42%
Water 11.68% 14.61%

The extractive yield was found to be abundant in
hydroethanol leaf extracts of A brasiliana and A
bettzickiana than other extracts. Next to hydroethanol
extract, the water and ethanol extracts obtained good
yield of percentage. The petroleum ether, chloroform and
acetone extracts of A brasiliana and A bettzickiana
showed least yield in the leaves of both plants. Due to the
high polarity of hydroethanol, most of the chemical
constituents of extracts would be dissolved in it, thus the
percentage yield was increased tremendously than other
solvents. In the hydroethanol leaf extracts, A bettzickiana
showed a highest extractive yield when compared to A
brasiliana.

In the present study, the higher percentage of extractive
values of crude drugs in hydroethanol, water and ethanol
extracts implied that hydroethanol, water and ethanol are
better solvents for extraction than petroleum ether,
chloroform and acetone. The variation in the extractive
values may be possible due to the presence of specific
compound according to the solubility, soil condition,
atmospheric condition and water content of the sample.

Extractive values of a number of medicinal plants with
different solvents has been carried out by many
workers® .

Fluorescence analysis of leaf extracts of A brasiliana and
A bettzickiana

Fluorescence is the phenomenon exhibited by various

chemical constituents present in the plant material under

UV light. This can be used to characterize the crude
26 . .

drugs™. ltis also one of the pharmacognostic procedures

useful in the identification of authentic samples and

recognizing adulterants®’.

Fluorescence studies helps in the identification of drugs
that are more or less difficult to distinguish. In a mixture
of drugs of two or more species, fluorescence studies
helps to identify a particular drug by the use of estimates
of intensity of fluorescence. The comparison of the
unknown should be made with a sample of known
identity.

The fluorescence analysis of petroleum ether, chloroform,
acetone, ethanol, hydroethanol and water extracts of
leaves of A brasiliana and A bettzickiana were observed
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under visible light and also under UV light (365 nm) and
the results were recorded in Table 3.

Table 3: Fluorescence analysis of leaf extracts of A
brasiliana and A bettzickiana

Alternanthera Alternanthera
brasiliana bettzickiana
Solvent
Visible UV Light Visible UV Light
Light  (365nm) Light (365nm)
Petroleum Dark Blackish Dark Blackish
ether green green green green
Chloroform DTS DTS D13 Dark green
green green green
Blackish Dark Brownish
Acetone Green
brown green green
Ethanol Green Dark Light Brownish
brown green green
Ligh Ligh Brigh
Hydroethanol Green ight ight right
green yellow yellow
Water Green Light Light Dark
green brown brown

A correlation exists between a compound present in the
drugs and their fluorescent behaviour under different
conditions. Fluorescent study of petroleum ether,
chloroform, acetone, ethanol, hydroethanol and water
extracts of A brasiliana and A bettzickiana leaves showed
characteristic colouration under visible light and UV light
(365 nm). Florescence analysis of different extracts of A
brasiliana and A bettzickiana leaves gives a clue whether
these extracts are in adulteration, thus can be used as a
diagnostic tool for testing the adulteration. Such studies
were done previously in Morinda tinctoria®® and Abutilon
indicum®®.

Color variation was observed in visible light and UV light
and it can be used as a standard parameter for quality
control of the drug. The quality control is necessary if
plant products are to fill the needs for cheap and reliable
medicines or when natural products are to be used as
template for new drug molecules.

Fluorescence analysis of dried
brasiliana and A bettzickiana

leaf powder of A

The fluorescent colour is specific for each compound.
Plant materials give different coloration when treated
with various chemicals. Some plant constituents showed
characteristic fluorescence in the visible range in daylight.
The ultra violet light produces fluorescence in many
natural products which do not visibly fluoresce in
daylight. If substance themselves are not fluorescent,
addition of different reagents results in the conversion
into fluorescent derivatives or decomposition products.
Crude drugs are often assessed qualitatively in this way
and fluorescence analysis was an important parameter
for pharmacognostic evaluation of crude drugs®. The
color formation with respect to the particular reagents
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was noted and was aid in the determination of quality
and purity of the leaf powder.

For fluorescence analysis, the powdered samples of
leaves of A brasiliana and A bettzickiana were treated
with various chemical agents and were observed under
visible light as well as under UV light (356 nm). The
results obtained are reported in Table 4.

Table 4: Fluorescence analysis of dried leaf powder of A
brasiliana and A bettzickiana

Alternanthera Alternanthera
brasiliana bettzickiana
Visible UV Light Visible UV Light
Light (365nm) Light (365nm)
Plant+1N NaOH i i
Yellow B L Green
Aqueous yellow green
Plant+1N NaOH Light Bright Dark
. Green
Alcoholic yellow  yellow green
Plant+1N Hcl e 2T Green DELS
green green green
Li Li D
Plant+H,50,(1:1) 8" Green i 18
yellow green green
D Li
Plant+HNOs(1:1) ark Yellow ight Yellow
yellow green yellow green
Plant+Ammonia VLT VLT Green 2ELS
green green green
Plant+lodine i Brown i DELLS
green green brown
Plant+5%FeCl;3 i Brown i Brown
green green
Plant+Acetic acid it Green Green B
green green

The crude drug when viewed under UV light showed
different fluorescence at different wavelengths. This is
due to the presence of different phytochemical
constituents in the drug *' Flavones which are light
yellow in aqueous condition, under UV light, turns to
bright yellow under alkaline conditions. Phytosterols,
when treated with 50% H,SO, shows green fluorescence
under UV light. Coumaric acid appears yellowish green in
alkaline condition under UV radiation. Terpenoids,
exhibits yellow green fluorescence under short UV
Iightaz. Berberin showed light vyellow colour of
fluorescence™.

The results of the fluorescence analysis of various extracts
and powder of A brasiliana and A bettzickiana leaves
showed characteristic colouration on treatment with
various chemical reagents. The major bioactive
compounds present in the crude drugs of A brasiliana and
A bettzickiana were found to be flavones, sterols,
terpenoids and berberin.

Proper control of starting material was most essential one
for ensuring the reproducible quality of herbal drugs. In
recent years there has been a great emphasis in the
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standardization of medicinal plants because of
therapeutic benefits. Pharmacognostical studies are more
reliable, accurate and inexpensive means for the
identification and evaluation of plant drugs. According to
World Health Organization (WHO), the macroscopic and
microscopic description of a medicinal plant was the first
step towards establishing its identity and purity and
should be carried out before any tests are undertaken™.

Pharmacognosy is a simple and reliable foot, by which
complete information of the crude drug can be obtained.
The present investigation revealed the ash values,
extractive yields and fluorescence characteristics of
leaves of A brasiliana and A bettzickiana.

CONCLUSION

Pharmacochemical analysis ofmedicinal plants are a
parameter of quality control. So it becomes a necessary
step in the study of pharmacognostic characteristic of the
plant before its use in the field of research and also in
pharmaceutical formulation. From this study, it may be
concluded that the analysis showed the purity of A
brasiliana and A bettzickiana leaf powders. Moreover,
hydroethanol followed by water and ethanol extracts
yielded good results. So these extracts can be used for
further studies of this plant material as potential source in
pharmaceutical preparations.
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