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ABSTRACT:

The present study was undertaken to investigate the
preliminary phytochemical constituents and in-vitro
antioxidant potential of the combined ethanolic
extract of Aloe vera leaf and Prunus amygdalus
(almond) seed. Fresh Aloe vera leaves and almond
seeds were collected, processed, and extracted
separately, followed by combination of the extracts
to obtain a homogeneous preparation. The
combined extract was subjected to preliminary
phytochemical screening for major
phytoconstituents and evaluated for antioxidant
activity using the nitric oxide radical scavenging
assay. Total phenolic content was determined by
the Folin—Ciocalteu method using gallic acid as the
reference standard. Phytochemical screening
indicated the presence of alkaloids, flavonoids,
glycosides, phenolic compounds, tannins, saponins,
and terpenoids. The nitric oxide radical scavenging
assay  demonstrated  concentration-dependent
antioxidant activity, with mean inhibition
increasing from 46.088% at 10 pg/ml to 67.007%
at 500 pg/ml. The reported ICsq value of the
combined extract was 139.6 pg/ml, with an R?
value of 0.9911. The total phenolic content of the
extract was found to be 0.029 mg/g. These findings
suggest that the combined ethanolic extract of Aloe
vera and Prunus amygdalus possesses appreciable
in-vitro antioxidant potential, which may be
associated with its phenolic and flavonoid
constituents. ~ Further = pharmacological  and
experimental studies are required to establish its
therapeutic significance and mechanism of action.

KEYWORDS: Aloe vera; Prunus amygdalus;
Almond;  Ethanolic  extract;  Phytochemical
screening; Nitric oxide scavenging; Antioxidant
activity; Total phenolic content.

I. INTRODUCTION:

Peptic ulcers, a public health issue with
significant and mortality rates, have sparked
research due to their widespread presence in the
global population. Peptic ulcers are typically
caused by an imbalance of destructive and
defensive forces in the stomach. HCI, pepsin,
biliary reflux, lipid peroxidation, and the
production of reactive oxygen species (ROS) are
endogenous factors in the stomach, while
excessive ethanol consumption, indiscriminate use
of nonsteroidal anti-inflammatory drugs (NSAID),
stress, smoking, and Helicobacter pylori bacterial
infection are exogenous factors. Mucus-
bicarbonate barrier, mucin production, surface
phospholipids, prostaglandins (PGs), nitric oxide
(NO), mucosal blood flow, cell renewal, growth
factors, and antioxidant enzymes are the defensive
factors

Peptic ulcers occur when gastric or
duodenal mucosa becomes excoriated due to
gastric juice action. This chronic and recurring
disease is the most common among gastrointestinal
disorders. Helicobacter pylori infection, acid-
pepsin hypersecretion, NSAIDs, tobacco usage,
psychological stress, rapid stomach emptying, and
Zollinger-Ellison syndrome (marked by excessive
acid production) might upset the equilibrium and
cause ulcer formation.
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Fig 2: Causes of ulcer
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Fig 5: Proton Pump Inhibitors
II. PLANT PROFILE:
2.1 Aloe Vera:

Aloe vera is a medicinal plant widely used in traditional medicine. The gel extracted from its leaves contains
bioactive compounds that help protect the stomach lining and support the healing of ulcers. Aloe vera shows
gastroprotective and anti-ulcer properties, which help in preventing and healing gastric and peptic ulcers.

2.1.1 Family:
e Asphodelaceae

Fig 6 : Aloe vera
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2.1.2 Taxonomical Classification Of Aloe Vera:

Kingdom plantae
Division Magnoliophyta(Angiosperm)
Class Liliopsida(Monocotyledon)
Order Asparagales
Family Asphodelaceae
Genus Aloe
Species Aloe vera

Table 1-Taxonomical Classification Of Aloe Vera
2.1.3 Vernacular Name For Aloe Vera :

English Aloe / True aloe
Tamil Sotrukatralai
Hindi Ghritkumari

Sanskrit Kumari

Malayalam Kattarvazha

Telugu Kalabanda

Kannada Lolesara
Marathi Korphad
Gujarati Kunvar pathu

Table 2-Vernacular Name For Aloe Vera

2.1.4 Chemical Constituent: e Other Constituents: Lignins, Saponins,
e Anthraquinone  Glycosides:  Aloin Sterols  (Lupeol,  Campesterol, B-
(Barbaloin), Isobarbaloin, Aloe-emodin , sitosterol) , Salicylic acid
Emodin , Aloetic acid
e Chromones: Aloesin, Aloeresin A, B, and 2.1.5 Medicinal Uses:
C
e Polysaccharides: Acemannan, . Anti-ulcer
Glucomannan , Pectic substances . Wound Healing
e Enzymes: Amylase, Catalase, Oxidase, . Skin Care
Lipase 3 Anti-inflammatory
e Vitamins: Vitamin A ,C, E, B12 & Folic . Laxative
acid . Antimicrobial
e Minerals: Calcium, Magnesium, Zinc, ° Antioxidant
Sodium, Potassium . Immunomodulatory
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2.2. Almond:

Fig :7 Prunus Amygdalus

2.2.1 Biological Source:
Almond consists of the dried ripe seed (kernel) of Prunus dulcis
2.2.2 Family:
e Rosaceae
2.2.3 Taxonomical Classification Of Almond:

Kingdom Plantae

Division Magnoliophyta(Angiosperm)
Class Magnoliopsida(Dicotyledon)
Order Rosales
Family Rosaceae
Genus Prunus
Species Prunus dulcis

Table 3-Taxonomical Classification Of Almond

2.2.4 Vernacular Name:

English Almond
Tamil Badam/Vathumaiparuppu
Hindi Badam
Sanskrit Vatada/Badam
Malayam Badamkaya
Telugu Badampappu
Kannada Badami

Table 4-Vernacular Name
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2.2.5 CHEMICAL CONSTITUENTS:

e Fixed Oil (40-60%): Mainly
oleic acid and linoleic acid.

e Proteins: About 20-25% protein.

e Carbohydrates: Sugars and
dietary fiber.

e Vitamins: Vitamin E
(tocopherol), Vitamin B complex
(riboflavin, niacin).

e  Minerals: Calcium, magnesium,
potassium, phosphorus, iron.

e Cyanogenic Glycoside:
Amygdalin (mainly in bitter
almond).

e Enzymes: Emulsin enzyme.

2.2.6 Medicinal Uses:

III.

Anti-ulcer Agent
Nutritional Tonic
Skin Care

Brain Tonic
Mild Laxative
Heart Health
Emollient

MATERIALS AND METHODS:

3.1 Preparation Of Ethanolic Extract Of
Aloevera (Leaf) And Prunus Amygdalus
(Almond) Seeds:

DOI: 10.5281/zenodo.22068252

Collection of Aloe vera Gel - Fresh Aloe
vera leaves were collected and washed
thoroughly with clean water. - The outer
rind was removed carefully, and the inner
gel was collected.

Purification of Aloe vera Gel - The
collected gel was washed with distilled
water to remove impurities. - The purified
gel was transferred into a clean glass
beaker containing distilled water and
allowed to soak for 24 hours at room
temperature.

Preparation of Almond Seed Powder -
Almond seeds were collected, cleaned,
and dried completely. - The dried seeds
were ground into a fine powder using a
grinder.

Preparation of Almond Seed Extract -
The almond seed powder was transferred
into a clean glass beaker containing
ethanol. - The mixture was kept for 24
hours for extraction.

Mechanical Stirring - After 24 hours,
both the Aloe vera gel suspension and the
almond seedethanol mixture were stirred
separately using a mechanical stirrer for
20 minutes.

Extraction - The Aloe vera extract and the
almond seed ethanolic extract were
filtered separately to obtain clear extracts.
Preparation of Combined Extract - The
almond seed extract was added slowly to
the Aloe vera extract with continuous
stirring. - The combined mixture was
stirred using a mechanical stirrer for 30
minutes to obtain a homogeneous
formulation.

Storage - The final formulation was
transferred into a clean, airtight container
and stored under appropriate conditions
until further use.

Fig 8 : Ethanolic extraction of Almond and Aloe vera.
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3.2 Preliminary Phytochemical Screening of
Ethanolic Extract Of Aloevera (Leaf) And
Prunus Dulcis(Almond) Seeds:

The freshly prepared alcoholic extract of Aloe vera
(leaf) and Prunus dulcis (almond)seeds was
subjected to phytochemical screening tests for
various constituents.

3.3 IN-VITRO MODELS:

Assay Of Antioxidant:

1. Nitric oxide radical scavenging assay.

2. Determination of total phenol content.

3.3.1 Nitric Oxide Radical Scavenging Assay
Introduction: Nitric oxide (NO) is free radicals
that are derived from the interaction of NO with
oxygen or reactive oxygen species. Nitric oxide is
classified as a free radical because of its unpaired
electron and displays important reactivity with
certain types of proteins and other free radicals
such as superoxide. NO is synthesized by three
isoforms of the enzyme nitric oxide synthase
(NOS), endothelial NOS, neuronal NOS, and
inducible NOS (iNOS). Nitric oxide (NO) is
generated from amino acid L-arginine by the
enzymes in the vascular endothelial cells, certain
neuronal cells, and phagocyte.

Principle: The procedure is based on the principle
that sodium nitroprusside in aqueous solution at
physiological pH spontaneously generates nitric
oxide which interacts with oxygen to produce
nitrite ions that can be estimated using Griess
reagent. Scavengers of nitric oxide compete with
oxygen, leading to reduced production of nitrite
ions.

Materials: 96 well flat bottom plate, Deionized
water and Griess Reagent

Procedure: The extracts were prepared from a
50 mg/mL crude extract (01). These were then
serially  diluted with DMSO to make
concentrations from 500-10 pg/mL of the (HI).
These were stored at 4°C for later use. The 500,
250, 100, 50 and 10ug/mlextract was mixed with
an equal volume of freshly prepared Griess reagent
(150pl). Control samples without the extracts but
with an equal volume of buffer were prepared in a
similar manner as was done for the test samples.
After 30 minutes of incubation period,100 uL of
the reaction mixture was transferred to a 96-well
plate. The absorbance was measured at 540 nm

using a UV-Vis microplate reader (Molecular
Devices, GA, USA).
Formula:
Nitic Oxide Scanenge (%) = A control -
A test/ A control X 100

3.3.2 Determination Of Total Phenol Content:

Principle: Phenolic Quantification Assay is based
on Folin-Ciocalteu method. The FC reagent
contains phosphomolybdic/ phosphotungstic acid
complexes. The method relies on the transfer of
electrons in alkaline medium from phenolic
compounds to form a blue chromophore
constituted by a phosphotungstic/
phosphomolybdenum  complex  where  the
maximum absorption depends on the concentration
of phenolic compounds. The reduced Folin-
Ciocalteu reagent is detectable with a
spectrophotometer in the range of 690 to 750 nm.
The reaction temperature has been used to reduce
the time necessary to attain the maximum colour
(T= 37°C). Generally, gallic acid is used as the
reference standard compound and results are
expressed as gallic acid equivalents (mg/ml).

Materials required: Folin-Ciocalteu reagent,
sodium carbonate, Gallic acid was purchased from
Merk, USA.

Procedure: Total phenolic content was estimated
by Folin Ciocalteu’s method. 1 ml of aliquots and
standard gallic acid (0.007 mg/ml to 1mg/ml) was
positioned into the test tubes and 5 ml of distilled
water and 0.5 ml of Folin Ciocalteu’s reagent was
mixed and shaken. After 5 minutes, 1.5 ml of 20 %
sodium carbonate was added and volume made up
to 10 ml with distilled water. It was allowed to
incubate for 2 hours at room temperature. Intense
blue color was developed. After incubation,
absorbance was measured at 750 nm
spectrophotometer using uv visible
spectrophotometer instrument. The extracts were
performed in triplicates. The blank was performed
using reagent blank with solvent. Gallic acid was
used as standard. The calibration curve was plotted
using standard gallic acid. The data for total
phenolic contents of sample were expressed as mg
of gallic acid equivalent weight (GAE)/ 100 g of
dry mass (Bhalodia et al., 2011; Patel et al., 2010).
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IV.  RESULTS AND DISCUSSION:

4.1 Phyto — Chemical Test:

REAGENT / TEST COLOUR CHANGE / COMBINED
POSITIVE RESULT EXTRACT
INFERENCE
Mayer’s reagent: To the filtrate, potassium White/cream ppt (Mayer) Alkaloids present
mercuric iodide solution was added.
Mg + conc. HCI (Shinoda test): Pink/Red coloration Flavonoids present

Small quantity of extract was dissolved in
alcohol to those pieces of magnesium allowed
by concentrated Hydrochloric acid was added

drop wise and heated

Keller—Killiani test: Brown ring at the interface, Glycosides present
Sample + Glacial acetic acid + FeCl3 + conc. bluish-green below the ring
H2S04
Ferric chloride test: Green coloration Phenolic compounds
Sample + 5%FeCI3 solution present
Tannin test: Black coloration Tannins present

Sample + 1% Lead acetate / 5% FeClI3

Froth test: Persistent froth >10 min Saponins present
Sample + Distilled water
Salkowski test: Reddish-brown coloration at Terpenoids present
Sample+ Chloroform + conc. H2SO4 the interface

Table 5 : Phytoconstituents Identification of Ethanolic Extract of Aloe vera (Leaf) And Prunus
Amygdalus (Seed) Extracts.

Rantam, Cheyyar, SH 5,
Randam, Tamil Nadu 604407, India

Lat 12.777237° Long 79.473206°
Wl Thursday, 02/04/2026 03:45 PM GMT +05:30
. or & - . i ) 4
Fig 9: Phytoconstituents Identification of Ethanolic Extract of Aloe vera (Gel) And Prunus Amygdalus
(Seed) Extracts.
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4.2 Nitric Oxide Radical Scavenging Assay:
A. OD Value at 540 nm
Control Mean OD value: 0.980

Tested sample OD Value at 540 nm (in
S. No concentration triplicates)
(ng/ml)
1. Control 0.965 0.989 0.987
2. 500 pg/ml 0.316 0.329 0.325
3. 250 ug/ml 0.344 0.342 0.341
4, 100 pg/ml 0.485 0.482 0.489
3. 50 pg/ml 0.501 0.511 0.513
6. 10 pg/ml 0.524 0.529 0.532
Table 6: OD Value
1.57 -e- Control
= 01pg/ml
E 1.0 °
S
w
=
a 4
8 0.5 "‘H\.
u
0.0 T T 1
0 200 400 600
01 mg/ml
Fig:10 curve of OD value
B. Percentage of inhibition
Tested sample Percentage of inhibition Mean value (%)
S. No . IR
concentration (pg/ml) (in triplicates)
L 500 pg/ml 67.732 66.440 66.848 67.007
2. 250 pg/ml 64.898 65.102 65.204 65.068
3. 100 pg/ml
50.510 50.816 50.102 50.476
4. 50 pg/ml
48.878 47.857 47.653 48.129
5. 10 pg/ml
46.531 46.020 45.714 46.088

Table: 7 Percentage of inhibition

DOI: 10.5281/zenodo.22068252
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Percentage of inhibition

801

01 'g/ml

Fig:11 Percentage of inhibitionin graph
C. IC50 Value of tested sample: 139.6 pg/ml

log(inhibitor) vs. normalized response -- Variable slope

Best-fit values

LogIC50 ~4.005 2.145
HillSlope ~1.535 -3.691
IC50 ~10110 139.6
Std. Error
LogIC50 ~0.001839 0.01551
HillSlope ~0.001564 0.3146
95% CI (asymptotic)
LogIC50 (Very wide) 2.112t02.179
HillSlope (Very wide) -4.370 to -3.011
IC50 (Very wide) 129.3 to 150.8
Goodness of Fit
Degrees of Freedom 1 13
R squared 0.000 0.9911
Sum of Squares 0.0003547 240.6
Sy.x 0.01883 4.302
Number of points
# of X values 3 15
# Y values analyzed 3 15

DOI: 10.5281/zenodo.22068252

Table 8 : IC50 Value
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Fig:12 Nitric oxide sample 01

4.3 Total Phenol Content:

Gallic acid mg/ml OD at 750 nm (in triplicates) Mean value

5 2.832 2.842 2.839 2.832

25 2.047 2.024 2.012 2.047

1.25 1.246 1.233 1.234 1.246

0.625 1.067 1.047 1.057 1.067

0.312 0.864 0.868 0.869 0.864

0.156 0.685 0.682 0.683 0.685

0.078 0.419 0.421 0.425 0.419

0.039 0.275 0.276 0.267 0.275

Table 9: Total Phenol Content

Gallic Acid standard y = 0.4862x + 0.5703
R2=0.94

3.50 0.9465

3.00
g
g 2.50
(=]
on
™ 2.00
<
Q
.% 1.50 —@— Seriesl
5 1.00 | @ e Linear (Series1)
o

0.50

0.00

0 2 4 6

Concentration of Gallic acid (mg/ml)

Fig:13 Evaluation curve for Gallic Acid
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Name of the OD value at Total Phenol Mean value of
total phenol
sample 750 nm content
content (mg/g)
0.589 0.038
01 0.582 0.024
0.029
0.583 0.026
Table 9: Mean value of total phenol content
%) I
| 0

‘-Ai. - ¥ -

.

W w !

Fig:14 The total phenol content was present in the sample 01

Flg 15 Phenol 01

4.4 Discussion:

The present study was carried out to
evaluate the phytochemical constituents and in-
vitro antioxidant potential of the combined
ethanolic extract of Aloe vera leaf and Prunus
amygdalus (almond) seed. The plant materials
were collected and authenticated, followed by
preparation of the respective extracts and
combination to obtain a homogeneous formulation.

The extracts were subjected to preliminary
phytochemical  screening and  antioxidant
evaluation using nitric oxide radical scavenging
assay and total phenolic content estimation.
Preliminary phytochemical screening of
the combined extract revealed the presence of
several important phytoconstituents. Alkaloids
were indicated by the formation of a white/cream
precipitate with Mayer’s reagent, while flavonoids
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were indicated by pink/red coloration in the
Shinoda test. Glycosides showed a positive Keller—
Killiani reaction with the formation of a brown
ring at the interface and bluish-green coloration
below the ring. Phenolic compounds, tannins,
saponins and terpenoids were also found to be
present based on their respective characteristic
reactions. The presence of these phytoconstituents
is significant because several of them, particularly
phenolic compounds and flavonoids, are associated
with antioxidant activity.

The nitric oxide radical scavenging assay
demonstrated concentration-dependent antioxidant
activity of the combined extract. The mean
percentage inhibition increased from 46.088% at
10 pg/ml to 48.129% at 50 ug/ml, 50.476% at 100
pg/ml, 65.068% at 250 pg/ml and 67.007% at 500
pg/ml. Thus, the highest tested concentration of
500 pg/ml produced the maximum nitric oxide
scavenging activity. The corresponding absorbance
values decreased with increasing concentration,
supporting the observed increase in percentage
inhibition. The reported IC50 value of the tested
sample was 139.6 pg/ml, with an R? value of
0.9911 for the relevant fitted response, indicating a
good concentration-response relationship in the
reported analysis.

The total phenolic content was determined
using the Folin—Ciocalteu method with gallic acid
as the standard. The standard gallic acid
concentrations showed increasing absorbance
values with increasing concentration, providing the
basis for the calibration curve. The sample showed
absorbance values of 0.589, 0.582 and 0.583 at 750
nm, corresponding to individual calculated total
phenolic contents of 0.038, 0.024 and 0.026 mg/g.
The reported mean total phenolic content was
0.029 mg/g. The presence of phenolic compounds
in the phytochemical screening is consistent with
the detection of measurable total phenolic content
in the combined extract.

Overall, the findings indicate that the
combined ethanolic extract possessed appreciable
in-vitro antioxidant activity, as demonstrated by
nitric oxide radical scavenging, and contained
measurable phenolic constituents. The antioxidant
activity may be associated, at least in part, with the
phytoconstituents identified in the extract,
particularly phenolic compounds and flavonoids.
However, the present results are limited to
preliminary phytochemical screening and in-vitro

antioxidant assays, and therefore further studies
would be required to establish the pharmacological
significance and mechanism of action of the
combined extract.

V.  CONCLUSION:

The present study demonstrated that the
combined ethanolic extract of Aloe vera leaf and
Prunus amygdalus (almond) seed contains several
phytoconstituents, including alkaloids, flavonoids,
glycosides, phenolic compounds, tannins, saponins
and terpenoids. The combined extract exhibited
concentration-dependent  nitric  oxide radical
scavenging activity, with the maximum mean
inhibition of 67.007% observed at 500 ug/ml and a
reported IC50 value of 139.6 pg/ml. The extract
also showed a measurable total phenolic content of
0.029 mg/g.

Thus, the findings indicate that the
combined ethanolic extract possesses promising in-
vitro antioxidant potential, which may be
associated with its phenolic and flavonoid
constituents. The study provides preliminary
experimental support for the antioxidant properties
of the selected plant combination. However, further
detailed investigations, including additional
antioxidant models and appropriate
pharmacological studies, are necessary to confirm
its efficacy and establish its potential therapeutic
significance.
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