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ABSTRACT

Elephant foot yams (Amorphophallus paeoniifolius (Denst.) Nicolson) are an important part of
the diet in many parts of Asia. This study aims to analyse the physiochemical, phytochemicals, and
In vitro antioxidant properties of different alcoholic and aqueous extracts. HPTLC and HPCL profile
of ethanolic extract tubers of A. paeoniifolius was also investigated. Important secondary metabolites
were detected through physicochemical analysis and phytochemical screening. In a laboratory, the
antioxidant activity of A. paeoniifolius extracts was evaluated using standard free radical scavenging
assays. HPLC testing showed that Gallic acid, Quercetin, and Rutin could be used to standardise
A. paeoniifolius. The study's results showed that it would give information that could be used to
identify and verify this medicinal plant correctly and may help prevent its adulteration. The extracts
of A. paeoniifolius have the potential to be a powerful antioxidant that can get rid of free radicals.
The parameters for characterising A. paeoniifolius described in this paper could be used as a quality
control standard for this plant.

Keywords: Elephant foot yams, Amorphophallus paeoniifolius (Dennst.) Nicolson,
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INTRODUCTION fitness maintenance and disease treatment, is

primarily concerned with the healing potential of

More than 75% of the world's population  plants. Ayurveda focuses on restoring balance by

uses traditional medicine for basic health problems’.  eliminating the root cause of disease with a mix of
More than 45,000 plant species are native to India,  natural substances and preventing imbalance from
which is renowned for its ayurvedic medicine. Seven  happening again by encouraging a healthy lifestyle?.
thousand five hundred of these are utilised in healing?2. ~ Ayurvedic texts like the Sarngadhara Samhita talk
Ayurveda, a holistic science that emphasises  about how importantitis to mix herbs in a certain way
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to reduce toxicity and make medicines work better®.
According to the kwatha, vidhi of Samhita, kashayam
or kwath is the filtered decoction made by boiling a
mixture of herbs with 16 times their weight in water
until an eighth of the volume is lost. It is both a drug
precursor and a drug in its right®.

The increased demand for ayurvedic
medicines results from their natural composition
and lack of adverse side effects®. Due to the
unavailability and high cost of original conventional
pharmaceuticals, many people use cheap fillers and
substitutes because traditional medicines are now
for sale. To standardise and assess the quality of
polyherbal formulations, it is necessary to test them
following the most recent research guidelines’.

Integral to conventional medicine is
the quality assurance that the correct dosage
of a prescribed medication is administered®.
Organoleptic and physical evaluations of drugs
and comparing them to standard values can help
prove that they are high-quality and not fake®.
The ability of chromatographic fingerprinting to
characterise the chemical composition of herbal
medicine preparations makes it a suitable tool for
evaluating consistency from batch to batch'. To
evaluate and standardise the quality of plant extracts,
physicochemical parameters, and phytochemical
analysis, the HPTLC and HPLC fingerprint profile
are used as indicators’.

Amorphophallus paeoniifolius (Dennst.)
Nicolson, a member of the Araceae family, is a
tuberous plant utilised in Ayurvedic and tribal
medicine in India'. Due to their high nutritious
content and wonderful flavour, tubers are often
used as vegetables in savoury dishes. The plant's
tuberous roots have long been used to cure
piles, gastrointestinal ailments, tumours, spleen
enlargement, asthma, rheumatism, and other
conditions because of their blood purifier effects. They
have been used for centuries to treat a wide range of
conditions, including pain and inflammation caused by
arthritis or elephantiasis, tumours and inflammation,
haemorrhoids and haemorrhages, vomiting, cough,
bronchitis, asthma, anorexia, dyspepsia, flatulence,
colic, constipation, helminthiasis, hepatopathy,
splenopathy, amenorrhea, dysmenorrhea. There is
evidence that the plant's tuberous roots can be used
as a tonic, stomachic, and appetiser'®'4. Information

is scarce regarding the scientific analysis of
A. paeoniifolius. An attempt was made to characterise
A. paeoniifolius to validate its quality and purity.

EXPERIMENTAL

Collection of Plant Materials

An Amorphophallus paeoniifolius (Dennst.)
Nicolson tuber was gathered in the Tiruchirappalli
District of Tamil Nadu, India. Dr. Arulanandam,
director of the Rapinat Herbarium and centre for
molecular systematics at St. Joseph's college in
Trichy, Tamil Nadu, India, confirmed the plant's
taxonomic identity. The voucher specimen was sent
to the Rapinat Herbarium at St. Joseph's College in
Thiruchirappalli, Tamil Nadu, India.

Determination of foreign matter

After accurately weighing 250 g of
A. paeoniifolius tuber, we spread it out into a thin
layer and used a magnifying glass to visually sort the
foreign matter into groups. To remove any remaining
dust, which was deemed to be a mineral admixture,
the remaining sample was sieved through a size 250
mesh. The percentages of each category's content
were determined in terms of air-dried sample weight'.

Organoleptic evaluation

Samples were judged on their organoleptic
qualities using the Siddiqui et al., methodology.'s The
formulation's organoleptic qualities (its appearance,
smell, flavour, feel, etc.) are evaluated'®.

Physiochemical evaluation

The potency and safety of A. paeoniifolius
tuber powder are assessed through physiochemical
analyses. According to the Indian Pharmacopoeia,
total ash, acid-insoluble ash, the percentage of
moisture content (Loss of dry) and water-soluble ash
were all determined using this metric. Experiments
on a powdered tuber's extractive potential used
various solvents to prepare the extract. Powder and
extracts with different solvents were also subjected to
fluorescence analysis (Chloroform, Hexane, Ethanol,
Ethyl acetate and Water)™.

Extract preparation

After the plant's tuber had been exposed
to air and dried, it was mechanically ground into
a powder. The powder was then subjected to
successive extractions in a soxhlet apparatus using
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hexane, ethyl acetate, ethanol, and water. We used
a hot air oven set to 40 degrees Celsius to dry the
material before proceeding with the next solvent
extraction. The liquid was then concentrated to a dry
mass using a rotary evaporator after filtering through
aWhatman No.1 paper filter. Three separate times at
intervals, the extraction process was carried out. The
percentage yield and content of Phyto-constituents
thought to play an important role in biological
activities were statistically indistinguishable. Each
extract's yield was calculated, and the resulting
residues were placed in black glass tubes for later
examination'®. Different solvent extractions were
given their abbreviations: ApHe (hexane extract),
ApCh (chloroform extract), ApEa (ethyl acetate
extract), ApEt (ethanol extract), and ApAq (water
extract) (for water extract).

Preliminary phytochemical screening
Secondary metabolites such as glycosides,
saponins, alkaloids, phenolics, phytosterols, flavonoids,
terpenoids, sugars, steroids, and quinines were
analysed in the A. paeoniifolius tuber powder and
extracted using different solvents (ApHe, ApCh, ApEa,
ApEt, and ApAg). Lignin, starch, protein, and tannins
are some examples of qualitative chemical tests''8.

Determination of phytoconstituents
Estimation of total alkaloids'

0.1N HCl was used to treat a plant sample,
and chloroform was used to separate the acidified
water layer from the alcohol extract. The chloroform
layer was thrown away, and the water layer was made
alkaline with ammonium hydroxide and separated
with chloroform in a separating funnel. To confirm
the presence of alkaloids, we used dragendroff's
reagent after evaporating the Chloroform layer and
discarding the aqueous layer.

The percentage of total alkaloids is found
using the following formula:

Weight of Residue
Alkaloid = ————— — x 100
Total Weight

Estimation of total flavonoids®

Extracting the plant's aqueous extract
required the use of ethyl acetate. After being dried
over anhydrous sodium sulfate, the sections were
filtered and concentrated under a vacuum to yield an
extract with a concentration of 1 g/mL. Experiments
use a solution of 0.01 g/mL obtained by further
diluting them with ethyl acetate. Roughly 10 mL of the

solution was poured into a 25 mL volumetric flask,
and 1 mL of 2% aluminium chloride was added. The
answer was diluted with methanol-acetic acid to the
correct volume and set aside for 30 min before the
absorbance at 390nm was taken. An absence of
information was also preserved.

Estimation of total tannins?'

Follin-Denis analysis was used to compute
the total tannin content of the plant material.
Tannins can be estimated colourimetrically by
measuring the intensity of the blue colour produced
when a tannin-like compound is used to reduce
phosphotungstomolybdic acid in an alkaline medium.
Distilled water was added to 1 mL of plant extract
and a standard tannic acid solution (10-50 pg/mL) to
make a final volume of 7.5 mL.Then, 1 mL of Na,CO,
solution and 0.5 mL of Folin-Denis reagent were
added. The final volume was adjusted to 10 mL with
distilled water, and the absorbance was measured
at 700nm. The amount of tannic acid was stated in
equivalent milligrams per gram of extract.

Estimation of phenol??

A sample size between 0.5 and 1 g
was weighed and ground thoroughly with 80%
ethanol, which was ten times the volume of the
sample. Twenty minutes were spent centrifuging
the homogenate at 10,000rpm for 20 minutes.
After collecting the supernatant, the residue was
re-extracted using five times as much ethanol
(at 80% concentration). The supernatant was
centrifuged and collected. The liquid was then
evaporated to dryness. 5 mL of distilled water was
used to dissolve the resulting residue. Pipettes were
used to put different aliquots of 0.2 to 2.0 mL into test
tubes. To get to the right amount, 3 mL more water
was needed. After 3 min, 0.5 mL of Folin's reagent
and 2 mL of a 20% sodium bicarbonate solution
were added to each tube. After mixing the test tubes
well, they were heated in a boiling water bath for one
minute and then cooled. The colour that came out
was measured at 650nm. Using a standard graphing
method, the total amount of phenol was found.

Estimation of Ascorbic acid®

The plant sample was weighed to a
milligram and then ground with a mortar and pestle
in 10 mL of 4% oxalic acid before being centrifuged
for 10 minutes. For this calculation, the supernatant
was used. The pipette transferred 5 millilitres of the



BHUVANESWARI, SIVASUBRAMANIAN., Orient. J. Chem., Vol. 39(1), (2023) 59

standard working solution to the conical flask holding
100 mL. Then, titrate against a dye standard after
adding 10 mL of 4% oxalic acid (V1 mL). The final
stage is the introduction of a pink hue that lasts
a couple of minutes. Consumption of the dye is
proportional to intake of ascorbic acid. After removing
5 mL of the supernatant with a pipette, 4 mL of 4%
oxalic acid was added and titrated against the dye
(V2 mL). In this case, the amount of ascorbic acid in
the plant was reported in milligrams per one hundred
grams of plant material.

In vitro antioxidant assay

Antioxidant screening and evaluation can
be done In vitro and using various methods. However,
due to oxidative processes, the total antioxidant
activity of an antioxidant can't be evaluated with just
one or two methods. Therefore, this study measured
total antioxidant activity in three different ways. The
most common techniques are the ABTS free radical
scavenging assay, the ferric-reducing power assay,
and the DPPH free radical scavenging assay.

DPPH radical scavenging assay®*

DPPH was used to measure the aqueous
extract of A. paeoniifolius for its capability to
scavenge free radicals. A DPPH solution (0.04%
W/V) comprised 95% methanol. Concentrations of
20 pg/mL to 100 pg/mL were achieved by serially
diluting 0.2-1.0 mL of the stock solution in five
test tubes. A spectrophotometer measured the
absorbance at 517nm 10 min after mixing the test
drug with a freshly made 0.5 mL solution of DPPH.
Ascorbic acid from vitamin C was used as a measure.

Calculation

The following equation was used to
determine how much of the DPPH free radical was
being taken.

AControl B ATest

DPPH scavenging activity (%) = X 100

ACnnt‘ml

With the IC, value, the scavenging activity
of the leaf extracts was compared to the gold
standard. The extract concentration needed to stop
50% of DPPH radicals from forming was used to
figure out the half-inhibitory concentration (IC,).

ABTS radical scavenging assay?®
The ABTS solution was made from scratch
by mixing 5 mL of 14mM of ABTS with 5 mL of a

4.9 mL of potassium persulphate. The solution
that resulted was stored for 16 h at 25+1°C in the
dark. This solution was diluted with methanol for
the antioxidant assay to achieve an absorbance
of 0.70+0.02 at 734nm. Standard and extract
reaction mixtures were prepared using 950 pL
of ABTS solution and 50 pL of the samples to
make a total volume of 1 mL. Using a UV-Visible
spectrophotometer (Shimadzu UV-1800, Kyoto,
Japan), the absorbance of this solution at 734nm
was measured after 6m and compared to that of a
control ABTS solution had been vortexed for 10s.
A calibration curve was generated by comparing
the inhibition percentage with increasing vitamin C
concentrations (5-100 g mL"). The following formula
was used to determine the percentage of inhibition:

A -4

Percentage inhibition of vitamin C and extracts = % 100

0

Assuming that A is the reference
absorbance and A, is the sample absorbance. The
data was reported as the amount of antioxidant
capacity per gram of extract in milligrams of vitamin
C (mg VCEAC).

Ferric Reducing Antioxidant Power (FRAP) assay?®

The FRAP test examined how plant
extracts could eliminate ferric ions (Benzie and
Strain, 1996). In a test called the ferric-reducing
power assay, antioxidants in the sample would give
up an electron to change Fe®* to Fe?* (FRAP). 90L
of distilled water, 30L of the test sample, or 30L of
methanol were added to 900L of FRAP reagent
that had just been made and kept at 37°C (for the
reagent blank). The samples and the blank reagent
were put in a water bath for 30 min at 37°C. 1/34
of the test sample was left in the reaction mixture
at the end. In 25 mL, 20mM TPTZ in 40mM HCI,
20mM FeCl,. 6H,0 and 25ml of 0.3M acetate buffer
were mixed to make a FRAP reagent (pH-3.6). After
incubation, the absorbance was measured with
a spectrophotometer at 593nm against a reagent
blank. Known concentrations of Fe(ll) in methanolic
solutions from 100 to 200uM were used to make
the calibration curve (FeSO,.7H,0). The equivalent
parameter concentration was set as the antioxidant
concentration that can reduce ferric-TPTZ by the
same amount as one mM FeSO,.7H,0.The increase
in absorbance seen in the FRAP assay due to the
presence of antioxidants was calculated to equal the
theoretical absorbance value of a 1mM concentration
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of Fe(ll) solution. This value was used to figure out
the equivalent concentration.

Chromatographic conditions for High-Performance
thin layer chromatography

With the help of an HPTLC instrument,
we could conduct an analysis (CAMAG, Switzer
Land). The stationary phase was precoated
with 0.2mm thick silica gel 60 F254 TLC plates
(E.Merck KGaA, Darmstadt, Germany). The CAMAG
Nanomat 4 semiautomatic TLC sampler was used
to apply 5 L of standard and sample solutions to
the chromatographic plates. At room temperature,
a solvent system consisting of chloroform, ethyl
acetate, methanol, and formic acid (88:2:2:8 v/v/v/v)
was used to conduct a linear ascending development
in a saturated twin-chamber mode. Once the plate
had dried at room temperature, it was scanned using
densitometry. To scan the HPTLC plate, a wavelength
of 254nm was used. Densitometric scanning of the
plate was performed using CAMAG TLC scanner 3.
The CAMAG REPROSTARS software generated this
Densitogram. Peak area was used alongside Linear
regression for assessment?’.

Chromatographic conditions for High-Performance
liquid chromatography

The high-performance liquid chromatography
(HPLC) technique was carried out on a Shimadzu
(Kyoto, Japan) Liquid chromatography system
outfitted with a model LC-20 AD pump and UV-
Vis SPD M-20A Diode detector. We successfully
separated the components using a Shimadzu®
Shimp-pack VP-ODS equipped with a C18 column
with a 5m particle size (4.6x250mm). The mobile
phase consisted of an isocratic mixture of methanol
and water flowing at a rate of 1 mL per minute. Each
day, the mobile phase was made, filtered through
0.22pum, and degassed before use. The column
was pre-saturated with the first mobile phase for
30 min before the first injection. A steady 25°C was
kept in the column. There was a total of 14 min of the
operation time, 20 L of the sample was injected, and
254nm was the wavelength detected by the UV-Vis
detector. CLASS VP software was used to determine
the compound's exact concentration?®.

Preparation of standard stock solution of Gallic acid

After dissolving 1 mg/mL of standard gallic
acid and 10 mg/mL of sample in the mobile phase, a
20L injection was made while monitoring the elution
at 254nm.

Preparation of standard stock solution of rutin

After dissolving 1 mg/mL standard rutin and
10 mg/mL sample in the mobile phase, an injection
volume of 20L is made while monitoring the elution
at 272nm.

Preparation of standard stock solution of
quercetin

After dissolving 1 mg/mL standard
quercetin and 10 mg/mL sample in the mobile phase,
an injection volume of 20l is made while monitoring
the elution at 272nm.

Preparation of sample for HPTLC analysis

After precise weighing, the A. paeoniifolius
tuber chloroform: methanol extract (11.2 mg) was
poured into a 10 mL volumetric flask. The volume was
then adjusted by adding methanol, bringing the total
concentration to 1120 pg/mL. Diluting a 1 ml aliquot
of the solution with methanol in a 10 mL volumetric
flask yielded a final concentration of 112 pg/mL.

Preparation of sample for HPLC analysis

The dichloromethane extract of
A. paeoniifolius stem bark was made by dissolving
10.4 mg of extract in 50 mL methanol to achieve
a 208 g/mL concentration. Before injection, a final
concentration of up to 50 g/mL was reached by
dissolving 1 mL of the stock solution in 20 mL of
the mobile phase.

Validation of method

Following the guidelines established by the
international Conference on Harmonisation (ICH,
1995), 11, the technique was validated for Linearity,
precision, accuracy, specificity, Limit of detection
(LOD), and Limit of quantitation (LOQ).

Statistical analysis

The values in this table are given as a
mean and standard deviation. One-way analysis of
variance (ANOVA) and Tukey's test (P0.05) were
used to determine the statistical significance.

RESULTS AND DISCUSSION

Analyses of physiochemical,
phytochemical, and In vitro antioxidant activity, as
well as HPTLC and HPLC analysis, were performed
on a sample of A. paeoniifolius leaves as part of
the standardisation process.
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Organoleptic evaluation

Organoleptic research has shown that
certain features, like a specific chemical taste
that can make the tongue sensitive and various
odours, can be used as diagnostic tools?®. Based on
analyses of organoleptic parameters, we know that
A. paeoniifolius tubers have a brown powder with an
aromatic odour and a bitter taste Table 1.

Table 1: Organoleptic characteristics
of A. paeoniifolius

S. No Characteristics Observation
1 Appearance Powder
2 Colour Brown
3 Odour Aromatic
4 Taste Bitter

Physiochemical evaluation

Before our investigation can begin, all
organisms and their byproducts must be eliminated,
along with any mineral admixtures that aren't already
affixed to the medicinal plant materials (soil, stones,
sand, dust, etc.)®. It may be challenging to evaluate
medicinal plant materials because of foreign stuff
throughout the study?'. However, microscopy is
crucial when dealing with powders. Table 2 showed
a total foreign matter content of 2.41+0.65% w/w,
indicating that it was theoretically possible to lack
any detectable levels of foreign matter.

Detecting impurities and incorrect
drug administration require the determination of
physiochemical parameters®. From Table 2, we
can deduce that the overall percentage of ash
was 5.75+0.83% (w/w). According to the findings,
there was 7.24+0.52 (w/w) water-soluble ash and
2.28+0.20 (w/w) acid-insoluble ash. A powdered
drug's ash content is a reliable gauge of its quality
and purity. The ash comprises inorganic radicals
like carbonates, phosphates, silicates, and silica
of sodium, potassium, magnesium, and calcium.
Because they are soluble in HCI, inorganic factors,
including calcium oxalate, silica, and carbonate
content, might affect some crude medications' “total
ash" value. These factors are eliminated by treating
the pharmaceuticals with acid, and the resultant
"acid insoluble ash" value is then calculated®:.
The values provide a standard for evaluating illicit
compounds and have a wide range. If you try to
extract total ash with HCI, you will be left with
insoluble ash as the residue. Ashes with an acid-

insoluble value like this are likely contaminated
with siliceous materials like dirt or sand, giving the
sample an incorrect overall pH value of3¢. Ash with
a low acid insoluble content (2.28+0.20) contains
less siliceous materials than the average, such as
earth or sand. Whichever percentage of total ash
content dissolves in water is called "water soluble
ash." It's a red flag that the drug wasn't properly
prepared or its water-soluble salts weren't properly
extracted. Carbonates may be transformed into
oxides® at temperatures above 650 degrees
Celsius, which could affect the accuracy of the
total ash measurement. The ash value of a drug
can be used to estimate the amount of inorganic
material, earth, and other contaminants in it%.
A. paeoniifolius leaves have a moisture content
(Loss on drying) of 1.89+10.14% w/w Table 2. Both
water and volatile matter are subject to lose on
drying. Hydrolysis will hasten the growth and decay
of microorganisms in medicinal plant materials
that contain too much water®. This is especially
crucial for substances that quickly deteriorate when
exposed to water or absorb large amounts of it. Less
moisture in the air means less chance of mould,
yeast, and bacteria developing.

Table 2: Physiochemical Analysis of
A. paeoniifolius

S. No Particulars % (W/W)
1 Foreign matter 2.41+0.65
2 Moisture content 1.89+.0.14
3 Total Ash 5.75+0.83
4 Acid Insoluble Ash 2.28+0.20
5 Water Soluble Ash 7.24+0.52

The crude drug's extractive value
determines the drug's quality and purity®’. The
present study established chloroform, Hexane,
Ethanol, Ethyl acetate and Water of tubers of
A. paeoniifolius values from extraction. Extremely
more polar constituents than non-polar ones
were found in A. paeoniifolius leaf extracts
Table 3. The extractive value of a medicinal plant
is the number of active constituents that can be
extracted from the plant using a solvent®. They
can help assess the quality of raw drugs and
provide insight into their chemical components'
composition. The yield of an extract of a drug
in a given solvent is a rough indicator of the
concentration of a given component or family
of components in the drug®.
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Table 3: Extractive Values of
A. paeoniifolius

S. No Solvent used Yo(W/w)
1 Hexane 1.74+0.31
2 Chloroform 3.38+.38
3 Ethyl Acetate 4.39+0.43
4 Ethanol 7.95+0.85
5 Water 22.71+1.50

The amount of a drug that dissolves in a
given solvent can be used as a proxy for its purity.
The extraction solvent should be strong enough to
dissolve sufficient amounts of the target material.
Extractive values® are calculated using several
different solvents due to the wide range in chemical
nature and properties of drug contents. Standard
values were determined by performing these
experiments thrice. Water, ethyl acetate, chloroform,
ethanol, and hexane all had higher extractive values,
which suggests that chemical compounds in the
plant had an effect.

Qualitative phytochemical screening
Table 4 shows preliminary phytochemical
results that show whether or not the drug has certain

phytochemicals*. Also, they had to harmonise
the raw drugs because this is now a key part of
identifying and proving the authenticity of drugs.
Alkaloids, phenol, glycosides, flavonoids, steroids,
starch, terpenoids, and protein were detected
in A. paeoniifolius leaf powder. Extracts of
A. paeoniifolius leaves showed the presence of
phenol, alkaloids, and glycosides. All extracts
besides hexane extract contain saponins, and
all extracts besides methanol extract contain
alkaloids. Both ethyl acetate, ethanol, and
water extracts contained phenolics. Flavonoids
are present in chloroform, ethanol, and water
extracts. Extracts made with chloroform and
ethanol yielded carbs. Extractions in hexane
and water both contained glycosides. Gum and
mucilage can be extracted from ethanol and
water. In addition to chloroform, the extract also
contained tannins and terpenoids. Extracts from
any of the options do not contain any protein.
The phytochemical study's findings may one day
lead to effective medicines for people suffering
from various conditions. More research into the
pharmacological effects of A. paeoniifolius leaf
extracts is needed.

Table 4: Qualitative Phytochemical screening of A. paeoniifolius

S. No Phytochemicals Hexane extract ~ Chloro form extract ~ Ethy lacetate extract ~Ethanol extract ~ Water extract
1 Alkaloids - + + + +
2 Carbohydrates - + -

3 Glycosides + - - - +
4 Saponins + + + + +
5 Proteins -

6 Phenolics - + + +
7 Flavonoids - + - + +
8 Gum and Mucilages - + +
9 Tannins + - - -
10 Terpenoids + - -

+: Present;-:Absent

Quantitative analysis of secondary metabolites

Plants' secondary metabolites are crucial
in determining the authenticity of illicit substances.
Alkaloids, flavonoids, phenolic compounds, saponins,
and Terpenoids are all therapeutically and industrially
useful compounds that can be identified through
phytochemical quantification. The results of the
quantitative analysis of key organic components
are recorded in Table 5. The alkaloids are larger
plant secondary metabolites with various structural
forms, biosynthetic routes, and pharmacological
effects*!. The results show that the alkaloid content

of each solvent extract decreases from ethanol
(7.60+0.52 mg/g) to water (4.79+0.43 mg/g) to ethyl
acetate (4.69+0.69 mg/g) to chloroform (1.45+0.20
mg/g) to hexane (0.74+0.05 mg/g). These data
suggested that the ethanol extract contains a high
concentration of alkaloids, suggesting that it may
possess anticancer and free radical scavenging
properties*?. The flavonoid family is a class of
polyphenolic molecules with well-established roles
as antioxidants, anti-inflammatories, and inhibitors of
hydrolytic and oxidative enzymes. Protecting against
diseases related to oxidative damage to membranes,
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proteins, and DNA* is made easier by flavonoids'
ability to superoxide anion radicals, scavenge
hydroxyl radicals, and lipid peroxyl radicals, essential
health-promoting roles in organisms are highlighted.
Total flavonoid concentration is detected in ethanol

extract. (18.03+0.81 mg/g dry weight) followed by
water extract (11.23+0.59 mg/g), chloroform extract
(3.27+0.20 mg/g dry weight), ethyl acetate extract
(2.63+0.24 mg/g dry weight) and hexane extract
(1.72+0.16 mg/g dry weight).

Table 5: Quantitative analysis of secondary metabolites of A. paeoniifolius

S. No Solvents Alkaloids (mg/g)  Flavonoids (mg/g)  Phenols (mg/g) Saponin (mg/g)  Terpenoids (ug/g)
1 Hexane 0.74+0.05 1.72+0.16 2.44+0.36 0.19+0.04 0.29+0.05
2 Chloroform 1.45+0.20 3.27+0.20 4.70+0.48 0.32+0.05 0.45+0.04
3 Ethyl acetate 4.69+0.69 2.63+0.24 6.15+0.49 0.68+0.09 1.48+0.21
4 Ethanol 7.60+0.52 18.03+0.81 25.85+2.34 3.85+0.41 2.68+.0.43
5 Water 4.79+0.43 11.23+0.59 18.78+1.24 2.08+0.23 1.69+0.23

When protecting human cells from damage
caused by free radicals, flavonoids are invaluable*.
The major connection between a high dietary
intake of flavonoids and reduced cardiovascular
and carcinogenic risk* is supported by numerous
epidemiological studies. An increasing number of
recent studies*® has questioned the widely held
belief in flavonoids' antioxidant and anticancer roles.
Among the flavonoids tested, apigenin, luteolin,
trans-chalcone, and 4-methoxychalcone exhibited
the highest cytotoxicity without extensive DNA
damage. However, genistein showed low cytotoxicity
but induced high DNA damage*’. Epidemiological
research has shown that apigenin, epigallocatechin
gallate, delphinidin, and genistein positively affect
cancer development at different times*. According
to previous reports, Flavonoids have been studied as
chemopreventive agents in human cancer therapy“®
due to their antioxidant, anti-inflammatory, and
anticarcinogenic properties.

Phenols are a class of bioactive plant
compounds that have been shown to have various
biochemical activities, including antimutagenic,
antioxidant, and anticarcinogenic properties and the
capacity to alter gene expression®. To summarise,
the total phenolic content of the ethanol extract is
25.85+2.34 mg/g, while that of the water extract is only
18.78+1.24 mg/g. Then, the dry weight concentrations
of the extracts are as follows: 4.70+0.48 mg/g for the
chloroform extract, 2.44+0.36 mg/g for the hexane
extract, and 6.15+0.49 mg/g for the ethyl acetate
extract. Phenolics also can neutralise free radicals
to act as antioxidants®'. Researchers have found that
phenolic compounds can significantly reduce the
chance of getting cancer, heart disease, and diseases
that come with getting older®2.

To some extent, the antioxidant properties
can be attributed to the abundance of phenolic
compounds. Clinical research suggests that these
beneficial components, saponins, affect the immune
system in ways that protect the body from cancer and
lower cholesterol levels®. Saponins are found to be
most abundant in ethanol extract (3.85+0.41 mg/qg),
followed by water extract (2.08+0.23 mg/g), ethyl
acetate extract (0.68+0.09 mg/g), chloroform extract
(0.32+0.05 mg/g), and hexane extract (0.19+0.04
mg/g). Saponins reduce lipids in the blood, the risk
of cancer and the body's response to insulin. A diet
high in saponin can stop tooth decay and platelet
clumping, treat hypercalciuria in people and cure
acute lead poisoning®.

Terpenoids, a class of important secondary
plant metabolites with many structures, are the most
common chemicals in natural products. Terpenoids
are crucial to a plant's development, environmental
responses, and biological processes®®. Terpenoids
were widely used in the pharmaceutical, nutritional,
and cosmetic industries as foundational components.
Terpenoids can be found in the highest concentration
in the ethanol extract (2.68+0.43 mg/g dry weight),
followed by the water extract (1.69+0.23 mg/g), the
ethyl acetate extract (1.480.21 mg/g dry weight),
the chloroform extract (0.45+0.04 mg/g dry weight),
and the hexane extract (0.29+0.05 mg/g dry weight).
Terpenoids improve transdermal absorption, treat
and prevent cardiovascular disorders, and have
hypoglycemic activity®. They also have anticancer,
anti-inflammatory, antibacterial, antiviral, and
antimalarial properties. According to previous
studies, terpenoids have shown to be effective in
various contexts, including insecticide resistance,
immunoregulation, antioxidation, antiaging, and
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neuroprotection. Terpenoids' complex structure,
broad scope, and varied action mechanisms make
them a fascinating class of compounds.

Analysis of In vitro antioxidant activity
DPPH free radical scavenging

A plant's ability to scavenge DPPH radicals
is commonly used as a measure of its antioxidant
power®s. Antioxidant studies /n vitro on A. paeoniifolius
showed that concentrations of 32.5, 62.5, 125,
250, and 500 g/mL of the extract were effective
at scavenging DPPH radicals. The ascorbic acid
reference standard was used to determine this. In
the DPPH assay®’, the antioxidants could change
the stable radical DPPH into the brightly coloured
diphenyl-picrylhydrazine. Because reaction® makes
the non-radical form DPPH-H, the method is based
on reducing an alcoholic DPPH solution in the
presence of an antioxidant that gives up hydrogen.
Extracts of A. paeoniifolius have a scavenging ability
that is both concentration and time-dependent
(as shown in Fig. 1). This ability allows for an
increase in inhibition of DPPH radical concentration.
Alcohol extract of A. paeoniifolius (402.01 4.32%)
had a greater scavenging effect than water
(310.42+5.72%), ethylacetate (253.83+7.2%),
chloroform (225.05+5.67%), hexane (153.19+2.33%),
and ascorbic acid(295.35+0.36%). Based on the
findings, ethanol extract from the plant leaves
may have the highest free radical scavenging
activity against DPPH. The data shows that the A.
paeoniifolius ethanol extracts with the highest total
phenolic contents also exhibited the highest radical
scavenging activities. This may be due to the intrinsic
nature of phenolic compounds, which aids in their
ability to transfer electrons or donate hydrogen. The
polarity of a compound and the rate at which it reveals
its antioxidant potential are strongly correlated, and
this correlation appears to be independent of the
solvent used,® as previously reported.
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Fig. 1. Effect of A. paeoniifolius on the percentage of DPPH activity

ABTS free radical scavenging

Based on how well ABTS (2,2'-azinobis-
3-ethyl benzothiazoline-6-sulfonic acid) radicals
get rid of light, the extract did a good job of
doing this®. Based on Fig. 2, the ethanol extract
had the most activity (216.8+83.12%), followed
by the water extract (163.97+2.74%), the ethyl
acetate extract (156.66+3.48%), the chloroform
extract (140.77+0.81%), and the hexane extract
(95.75+1.82%). Ascorbic acid is used as a control
and has an activity of 221.85+0.36%. So, the ability
of ethanol extract of A. paeoniifolius leaves to get
rid of ABTS radicals shows that it can get rid of
free radicals by oxidising lipids through a chain-
breaking reaction.
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Fig. 2. Effect of A. paeoniifolius extracts on the
percentage of ABTS activity

FRAP activity

When the concentration of different
extracts went up, the absorbance increased,
which showed that the ability to reduce went
up. /n vitro, antioxidant studies of five extracts
of A. paeoniifolius showed how much FRAP
activity there was at different concentrations of
A. paeoniifolius (32.5, 62.5, 125, 250, and 500
g/mL). Based on Fig. 3, the FRAP of the ethanol
extract at the highest concentration (500 g/mL)
was found to be 282.12+5.94%, followed by
the water extract (222.11+2.67%), ethylacetate
(207.79+3.89%), chloroform (159.13+1.15%),
and hexane extract (140.65+1.25%). Ascorbic
acid, used as a control, was found to have
290.51+£1.68% activity. The ferric-reducing
assay showed that water extract had more
power to get rid of iron than any other extract®'.
This shows that Fe®* is always being turned
into Fe?*, which shows the plant's ability to
reduce®. It looks like the aqueous leaf extract of
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A. paeoniifolius has more FRAP activity, which
could be because it has a lot of phenolics and
flavonoids.

FRAP activity was more related to the
total amount of phenols and flavonoids®. Our
results show that flavonoids and phenolics are very
important as antioxidants in the ethanolleaf extract of
A. paeoniifolius and make a big difference in
the total antioxidant capacity. But all of the
solvent extracts of the leaf of A. paeoniifolius
were much better at lowering the power than
ascorbic acid, which is made in a lab. This could
be because bioactive parts (especially phenols
and flavonoids) are more concentrated in water
than in any other extract®. Similar to this study,
A. paeoniifolius extracts made with ethanol
showed better results than extracts made with
other alcoholic solvents.
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Fig. 3. Effect of A. paeoniifolius extracts on the
percentage of FRAP activity

HPTLC fingerprint analysis

The necessary resolution of Gallic
acid, Quercetin, and Rutin with reproducible
peaks was achieved by employing Toluene: Ethyl
acetate: Formic acid (5:4:1) as the mobile phase
for the separation of ethanolic tuber extract of
A. paeoniifolius (ApEt) by HPTLC, with 5.0 |
and 5| volumes of ApEt. The regression results
show a strong linear relationship in the range
of concentrations from 2 to 20 I/spot. A strong
correlation coefficient value and an SD of less than
5%64 for the intercept value show that calibration
graphs are straight and that the system follows
Beer's law. There is no substantial difference
between the slopes of standard curves. To
determine the peak purity of ApEt, we compared
the reflectance spectra of ethanol extract with
the standard, as depicted in Figs. 4 through
6. The acquired TLC plate was seen in CAMAG

Visualizer, and Fig. 7 depicts the numerous vivid
colour spots found at 254nm. At 51 applied volume,
the Rf values of the test sample obtained from the
chromatogram correlated well with those of the
reference standards quercetin and rutin in the peak
display. Even though high-performance thin layer
chromatography (HPTLC) has some drawbacks,
such as a shorter developing distance and lower
plate efficiency than HPLC, it is still a useful tool
for judging the quality of medicinal plants because
it is easy to use, cheap, and has few requirements.
It has been used well to make the chromatographic
fingerprint for medicinal plants®. Furthermore,
the flaws above can be eliminated by generating
fractions of differing polarity on two or more thin
layer plates. The proposed HPTLC approach for
the simultaneous measurement of quercetin and
rutin in ApEt is relatively straightforward, sensitive,
cost-effective, and ideal for rapid routine quality
control analysis®®.

S$1-83-5 uL of Gallic acid, Quercetin, Rutin Standard,
T1-5 pL of test solution F3
Fig. 4. HPTLC Fingerprinting Profile of ApEt Photo
Documentation Under UV at
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Fig. 5. Chromatogram Image for ApEt
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HPLC analysis

Figures 8 and 9 depict the HPLC
chromatograms, which depict a good separation of the
peaks for all the analytes tested. The presence of the
selected compound's quercetin and rutin in ApEt was
determined by its retention time (R,), comparable to the
standard, as measured by HPLC. As seen in the HPLC

66

chromatogram, the interference of peaks demonstrates
the increased sensitivity of the improved method®”.
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1 2.9000 1189.1484 94.8272 0.0000
2 3.1167 886.8118 59.0599 0.0000
3 3.7333 1558.0273 198.3784 0.0000
4 4.1000 382.3586 32.3227 0.0000
5 9.2333 303.9771 19.3633 0.0000
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CONCLUSION

Numerous phytoconstituents with various
pharmacological effects are abundant in plants.
These types of plants are essential for medical
purposes. Before employing the plant in research
or to create medicines, pharmacognostic research
must be conducted. It also helps distinguish it from
other similar species and fakes. Amorphophallus
paeoniifolius (Denst.) Nicolson has been used
for centuries in traditional medicine. This study's
findings reveal the assessment of physicochemical
characteristics such as loss on drying at 105°C,
water-soluble extract, alcohol-soluble extract, and
total ash. Excellent was the ethanolic extract's strong
hot and cold extractive values. The physiochemical
analyses demonstrated that the leaves varied
from other members of the same family. The initial
phytochemical examination revealed that the
ethanolic extract contained a greater concentration
of Alkaloids, Carbohydrates, Glycosides, Saponins,
Proteins, Phenolics, Flavonoids, Gum, and

Mucilages than the other solvent extract. The
quantitative study demonstrated that the ethanolic
extract was rich in phenols, flavonoids, and tannins.
This made it more probable that the ethanolic
extract would be chosen as the primary extract. The
fraction contains Rutin, Gallic acid, and Quercitin,
as determined by HPTLC and HPLC analysis.
Periodic testing is essential for ensuring the safety
and efficacy of herbal medications. This research
on the plant's quality shows promise for facilitating
its recognition and standardisation for use in the
nutraceutical or herbal formulation industries, where
strict quality control of raw materials is essential.
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