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ABSTRACT
Background and Objective: Whole plants or combinations of plants and herbal extracts are frequently
used as therapeutic preparations in traditional systems that take a holistic approach to health and illness.
The biologically active secondary metabolites of plants found in roots, leaves, flowers, stems, and bark are
called phytochemicals, and they have several pharmaceutical uses in human systems. The present study
evaluated the phytochemicals and antioxidant potentials of the herbal formulation of Carica papaya,
Azadirachta indica and Allium sativa. Materials and Methods: The herbal formulation was prepared by
combining the pulverized samples of Carica papaya, Azadirachta indica, and Allium sativa in the ratios
(1:1:1, 2:1:1, 1:2:1, and 1:1:2 w/w), respectively, to obtain four permutations, which were extracted using
ethanol. Phytochemicals and antioxidant potentials evaluations were carried out utilizing the extracts
obtained. Data were analyzed using ANOVA in SPSS version 20 (SPSS Inc., Chicago, IL, USA), with Duncan’s
multiple range test for post-hoc comparisons; results are expressed as Mean±SD, significance was set at
p<0.05, and charts were prepared using Microsoft Excel. Results: Total phenolic content shows a
decreasing  trend  as  D>C>B>A (149.5>98.25>20.78>8.47  GAE  mg/100  g)  across  the  different  ratios.
Also, a similar trend was noticed with the flavonoid content, D>C>B>A (271.95>178.77>37.91>15.54 QCE
mg/100 g) across the different ratios. The presence of tannins and saponins did not vary greatly across
the different ratios of the formulation. All the ratios showed reasonable ferric reducing antioxidant power
(FRAP), hydrogen peroxide and anti-lipid peroxidation inhibitions capacities. Conclusion: The various
ratios of ethanol extract of herbal formulation containing Carica papaya, Azadirachta indica and Allium
sativa exhibited pronounced antioxidant activity supported by the presence of potent free radical
scavenging and biologically active compounds.
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INTRODUCTION
Due to their possible pharmacological effects, medicinal plants are now the subject of extensive research.
In fact, several clinically beneficial therapeutic agents that are essential in the treatment of human illnesses
have been found as a result of the search for novel pharmacologically active molecules through the
screening of natural sources and plant extracts. Nowadays, 80% of people in industrialized nations utilize
traditional medicine, which contains substances made from therapeutic herbs1. Due to the wide range of
chemical ingredients available, natural products, whether as pure chemicals or as standardized plant
extracts, provide countless options for novel therapeutic lead molecules. Papaya (Carica papaya), neem
(Azadiracta indica) and garlic (Allium sativum) have long been used in traditional medicine and food as
anti-infective agents2.

The leaves of the Carica papaya have a long history of medical usage and have been used to cure a variety
of illnesses in many Asian and African nations. Corns, warts, constipation, weakness, amenorrhea,
menstrual issues, eczema, sinusitis, cutaneous tubercle, glandular tumor, diabetes, ulcers, hypertension,
dengue, etc. are all treated with them due to the existence of the previously indicated significant
functional elements3. Indigenous Australians have long used papaya leaf extract for its anti-cancer
properties4. The leaves of C. papaya are rich in nutrients that boost immunity in addition to their many
cancer-fighting properties. In addition to vitamins E, A, and C, they contain vitamin B-17, whose
concentrated version is utilized in traditional chemotherapy treatments to cure cancer patients. Papaya
leaf phytochemicals have been shown to stop platelet breakdown and bone marrow depletion5. Papaya
leaf juice can help normalize blood coagulation and mend the liver by increasing the platelet count and
red and white blood cells6.

In medical folklore, the neem tree including its leaves, bark, fruit, flowers, oil, and gum is used to treat a
number of illnesses, including diabetes, cancer, high blood pressure, and heart disease7. Cellular and
molecular mechanisms may be responsible for the potential effects observed when using these extracts.
These mechanisms may include immune surveillance, detoxification, DNA repair, cell cycle alteration, free
radical scavenging, anti-inflammatory, anti-angiogenic, and anti-metastatic activities, as well as the
capacity to modulate different signaling pathways8,9.

One of the most sought-after botanicals, garlic is a fragrant herb and spice made from tubers that is used
in both cooking and traditional medicine to treat a wide range of illnesses worldwide. Previous
investigations have demonstrated a variety of pharmacological characteristics of this species, including
its anticancer, antibacterial, anti-inflammatory, anti-hyperlipidemic, antioxidant, hypoglycemic, and
hepatoprotective properties10. Allicin, diallyl disulfide (DADS), vinyldithiins, ajoenes (E-ajoene, Z-ajoene),
diallyl trisulfide (DATS), micronutrient selenium (Se), and other sulfur-containing phytochemical substances
are found in Allium sativa. Modulations in its antioxidant activities are associated with organosulfur
compounds11,12. The chemicals found in garlic have also been reported to serve as strong
immunostimulants or as promising immune-boosters. Cardiovascular conditions, cancerous growth,
rheumatism, diabetes, intestinal worms, flatulence, colic, dysentery, liver diseases, facial paralysis, TB,
bronchitis, hypertension, and a number of other illnesses are all treated by A. sativa10.

In the present study, we evaluated the phytochemicals and antioxidant of herbal mixture of Carica papaya,
Azadirachta indica and Allium sativum.

MATERIALS AND METHODS
Study area: The study was conducted at Federal University Wukari, Taraba State. Wukari is a town and
Local Government Area (LGA) in the Southeastern part of Taraba State, Nigeria, situated along the Katsina-
Ala road, near the Benue River Basin, known as a historic Jukun kingdom center. It is approximate
coordinates  are  7°51'N Latitude  and  9°47' E Longitude.  This  study  was  conducted  over  a  period of
10 months, from November, 2024 to August, 2025.
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Collection and identification of plant materials: Matured and healthy-looking leaves of Carica papaya
(Pawpaw), Azadirachta indica (Neem) and Allium sativa (garlic) bulb were collected within Wukari, Taraba
State, Nigeria. The plants were identified and authenticated at University of Agriculture Makurdi, Benue
State where a voucher was deposited. 

Preparation and extraction of herbal formulation: The collected plant materials were rinsed in clean
water and air dried at room temperature under the shade to constant weight. The dried leaves were
pulverized into powder using Thomas-Wiley laboratory mill (model 4) before being extracted by cold
maceration. The herbal formulation was made by combining the pulverized samples of Carica papaya,
Azadirachta Indica and Allium Sativa parts in the ratios (A-1:1:1, B-1:1:2, C-2:1:1, and D-1:2:1) respectively
to obtain four permutations of the herbal formulation. 

Exactly 500 g of each of the herbal formulated ratio was suspended in 2.5 L of absolute ethanol and the
solution was left standing for 72 hrs in large amber bottles with intermittent shaking. At the end of the
extraction, the crude ethanol extract was filtered using Whatman No. 1 filter paper (1 mm mesh size) and
concentrated using water bath maintained at 45EC until dark residue was obtained. The concentrated
ethanol extract was stored in an air-tight sample container in a refrigerator for further analysis.

Determination of total phenolic content: Total phenolic content was estimated by Folin Ciocalteu’s
method as described by Molole et al.13.

A 1 mL of aliquots and standard gallic acid (10, 20, 40, 60, 80, 100 μg/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 colour was developed.
After incubation, absorbance was measured at 750 nm spectrophotometer using UVvisible Jasco V-630
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 C. maxima leaves were expressed as mg of gallic acid equivalent weight
(GAE)/100 g of dry mass. 

Determination of total flavonoid: Total flavonoid content was measured with the aluminium chloride
colorimetric assay described by Kalita et al.14. 

One mL of aliquots and 1 mL standard quercetin solution (100, 200, 400, 600, 800, 1000 μg/mL) was
positioned into test tubes and 4 mL of distilled water and 0.3 mL of 5% sodium nitrite solution was added
into each. After 5 minutes, 0.3 mL of 10% aluminium chloride was added. At 6th minute, 2 mL of 1 M
sodium hydroxide was added. Finally, volume was made up to 10 mL with distilled water and mix well. An
orange-yellowish colour was developed. The absorbance was measured at 510 nm using a UV-visible Jasco
V-630 spectrophotometer. The blank was performed using distilled water. Quercetin was used as a
standard. The samples were performed in triplicate. The calibration curve was plotted using standard
quercetin. The data of total flavonoids of the leaf powder were expressed as mg of quercetin equivalents/
100 g of dry mass14.

Determination of tannins: Sharma et al.15 made modest adjustments to Swain’s (1979) approach for the
quantitative measurement of tannins. In a parafilm-covered beaker with 20 mL of 50% methanol, finely
ground C. maxima leaves were heated to 80°C in a water bath for one hour while being constantly stirred.
A double-layered Whatman Number 1 filter paper was used to quantitatively filter the extract, and 50%
methanol was used to rinse it. Twenty milliliters of distilled water, 2.5 milliliters of Folin-Denis reagent, and
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10 milliliters of 17% Na2CO3 were added to one milliliter of sample extract to produce a bluish-green color.
The mixture was then let to stand for 20 minutes. The amount of tannin was determined by comparing
the absorbance, which was measured at 760 nm, with a standard curve that was constructed in the range
of 0-10 ppm.

Determination of saponins: The Saponin analysis was carried out using the Mujeeb et al.16 method. One
gram of the finely powdered sample was mixed with precisely 100 milliliters of isobutyl alcohol and swirled
for 5 hours. After adding 20 milliliters of a 40% saturated magnesium carbonate solution, the liquid was
filtered. As 1 mL of colorless solution was mixed with 2 mL of 5% FeCl3 solution and 50 mL of distilled
water, and the mixture was left for 30 minutes to develop color (blood red). At 380 nm, the absorbance
of the samples  and  the  standard  was  measured  and  expressed  in  milligrams  per  gram.  A  reference 
range of 0-10 ppm was used to prepare the standard saponin solution.

Determination of antioxidant activity using the ferric reducing/antioxidant power (FRAP): The FRAP
assay was conducted following the method described by Chaves et al.17. Aliquots of 0.2 mL of sample (at
four different concentrations: 0.1, 0.5, 1, and 2 mg/mL; two replicates per sample and concentration) had
3.8 mL of FRAP reagent added. This reagent was previously prepared by mixing 10 parts of 300 mM
sodium acetate buffer solution at pH 3.6, 1 part of 10 mM TPZT, and 1 part of 20 mM FeCl3 hexahydrate.
The resulting mix was incubated for 30 min at 37°C. The absorbance increase was measured at 593 nm
in a UV-30 spectrophotometer. The blank was prepared by substituting the same amount of diluted
extract with methanol. The results were expressed in milligram equivalents of FeSO4 per milligram of dry
weight. 

Hydrogen peroxide scavenging activity: The ability of the herbal mixture to scavenge hydrogen
peroxide was determined according to the method of Güder and Korkmaz18. Hydrogen peroxide solution
(40 mM) was prepared in phosphate buffer (pH 7.4) . Herbal mixture extract (100 µg/mL) in distilled water
was added to hydrogen peroxide solution (0.6 mL, 40 mM). Absorbance of hydrogen peroxide at 230 nm
was determined against a blank solution containing the phosphate buffer without hydrogen peroxide. 

c s

c

A - AScavenging (%) = ×100A

Ac = Absorbance of control that contains H2O2 and PB
As = Absorbance of sample

Determination of antioxidant activity by DPPH: The antioxidant activity of fractions of methanol extract
of the plant was assayed by the 1,1-Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging method
described by Karadag et al.19.

Principle: 1,1-Diphenyl-2-picrylhydrazyl (DPPH) contains an odd electron in its structure. Its deep purple
colour is reduced to a colourless compound, 2,2-diphenyl-1-picryhydrazine, when it reacts with an
antioxidant, which can donate a hydrogen atom or an electron to it. The colour change was measured
spectrophotometrically at 517 nm using a UV/Visible light spectrophotometer.

The assay mixture contained 2 mL of 1.0 mM DPPH radical solution prepared in methanol and 1 mL of
standard or extract solution of different concentrations (10-500 µg/mL). The solution was rapidly mixed
and incubated in the dark at 37EC for 20 min. The decrease in absorbance of each solution was measured
at 517 nm using a spectrophotometer. Ascorbic acid was used as a positive control, while 2 mL of 1.0 mM
DPPH radical solution with 1 mL of ethanol was taken as a blank.
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The percentage of radical scavenging (%) was calculated by:

c s

c

A - AFree radical scavenging activity (%) = ×100A

Where:
Ac = Absorbance of control at 517 nm
As = Absorbance of sample at 517 nm

The concentration of sample required to scavenge 50% of DPPH free radical (IC50) was determined from
the curve of percentage inhibition plotted against the respective concentrations.

β-carotene bleaching inhibition assay: In this assay, antioxidant activity was determined by measuring
the inhibition of conjugated dienehydroperoxides arising from linoleic acid oxidation20.

A stock solution of β-Carotene/Linoleic acid mixture was prepared as follows: About 4 mg of β-Carotene
was weighed and dissolved in 2 mL of chloroform. Exactly 50 μL of linoleic acid was added, followed by
400 μL of Tween-40. The solution was mixed thoroughly and kept in a hot air oven to evaporate
chloroform from the mixture. About 200 mL of distilled water was added. The test for β-Carotene was
taken as follows. 

Exactly 5 mL of stock solution was added to 100 μL of each fraction. It was incubated for 120 minutes at
50EC. The absorbance was measured at 520 nm. It was zeroed using distilled water, while 5 mL of the
stock solution was taken as absorbance of the blank.

120 120

0 120

AS - ACAnti linoleic acid peroxidation (%) = ×100AC - AC

Where:
AS120 = Absorbance of test sample after incubation for 120 minutes
AC120 = Absorbance of control after incubation for 120 minutes
AC0 = Absorbance of control before incubation for 120 minutes

Statistical analysis: The data were analysed by the Analysis of Variance (ANOVA) using SPSS program
(version 20 SPSS Inc., Chicago, IL, USA). The differences in parameters between the various animal groups
were compared using the Duncan multiple comparison test (post hoc test). The results were expressed as
Mean±Standard Deviation (SD). A p value less than 0.05 was considered as significant (p<0.05). Results
were presented in charts using Microsoft Excel. 

RESULTS
Phytochemical constituents  of  herbal  formulation  of  Carica  papaya,  Azadirachta  indica  and
Allium sativa (A-1:1:1, B-1:1:2, C-2:1:1, and D-1:2:1): The result of phytochemical constituents of
different  ratios  of  Carica  papaya: Azadirachta indica: Allium sativa  herbal  formulation  is  represented
in Fig.  1(a-d). Total  phenolic  content shows a decreasing trend as D>C>B>A (ie 149.5>98.25>20.78>8.47
GAE  mg/100 g) across  the  different  ratios  in  Fig.  1a  with  D  displaying  the  highest  value  of  total
phenolic contengt. Also, a similar trend was noticed with the flavonoid content, D>C>B>A (ie
271.95>178.77>37.91>15.54 QCE mg/100 g) across the different ratios as seen in Fig. 1b. The presence
of tannins (Fig. 1c) and saponins (Fig. 1d) did not vary greatly across the different ratios of the
formulations. However, B tends to be higher (36.58 mg/mL) in tannins as shown in Fig. 1c while C was
higher  (23.63  mg/mL)  in  saponins  as  displayed  in  Fig.  1d.  The  result  puts  it  obviously  that
flavonoids  and  phenolics  were  more  abundant  in  the  herbal  formulation  of  Carica  papaya:
Azadirachta indica: Allium sativa. 
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Fig. 1(a-d): Phytochemical  constituents  showing  (a)  Total  phenolic  content, (b) Total flavonoid content,
(c) Tannins  and   (d)  Saponins  in  combined  herbal  formulations  of  Carica  papaya,
Azadirachta indica and  Allium sativa prepared in different ratios (A = 1:1:1, B = 1:1:2, C = 2:1:1,
D = 1:2:1, w/w)
Bars  with  different letters indicate significant differences at p<0.05, (a-b) significant differences (p<0.05) were
observed  among  A,  B,  C,  and  D,  (c) B was significantly  higher  than  A  and  C,  but  not  ignificantly  different 
from D (p>0.05), (d) A was significantly lower than B, C, and D (p<0.05), whereas B, C  and D were statistically similar.
Values are expressed as Mean±SD of triplicate readings, GAE: Gallic acid equivalent and QCE: Quercetin equivalent

Antioxidant  potential  of  herbal  formulation  of  Carica  papaya,  Azadirachta  indica,  and 
Allium sativa (A-1:1:1, B-1:1:2, C-2:1:1, and D-1:2:1): Figure 2(a-e) presents the result of different
antioxidant potentials of different ratios of Carica papaya: Azadirachta indica: Allium sativa herbal
formulation. All the ratios showed reasonable ferric reducing antioxidant power (FRAP), hydrogen
peroxide, and anti-lipid peroxidation inhibition capacities. There was a decreasing trend that followed the
order of D>C>B>A in the  FRAP  concentration  as  presented  in  Fig.  2a.  The  percentage  inhibitions 
of  hydrogen  peroxide  in  Fig.  2b  show  that  A,  B,  and  C were closely related, while B displayed the
highest value of 84.83%. In Fig. 2c, the DPPH scavenging activity was clearly higher in C (83.1%) as
compared to other ratios. The β-carotene bleaching inhibition did not show significant variation among
the ratios, as shown in Fig. 2d. Anti-lipid peroxidation activity of B, C and D was above 50% except for A,
which was 38.58% as shown in Fig. 2e. There was a moderate performance in 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) and β-carotene bleaching inhibition antioxidant activity except for ratio C-2:1:1 that
displayed  excellent  DPPH  activity  as  compared  to  the  other  ratios  of  the  herbal  formulation  in
the present study.
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Fig. 2(a-e): Antioxidant potential showing (a) Ferric reducing antioxidant power (FRAP), (b) Hydrogen
peroxide inhibition, (c) DPPH inhibition, (d) ß-carotene bleaching inhibition and (e) Anti-lipid
peroxidation of combined herbal formulations of Carica papaya, Azadirachta indica and Allium
sativa prepared in different ratios (A = 1:1:1, B = 1:1:2, C = 2:1:1, D = 1:2:1, w/w)
Bars  with  different  letters  indicate  significant  differences  at  p<0.05,  (a)  No  significant  variation  (p>0.05)  was
observed among A, B, C, and D, (b) B was significantly higher than A, C, and D (p<0.05), whereas D did not differ
significantly from A and C (p>0.05), (c) C was significantly higher than A, B, and D (p<0.05), while A, B, and D were not
significantly  different  (p>0.05),  (d) No  significant  variation  (p>0.05)  was  observed  among  all  formulations  and
(e)  A  and D differed significantly (p<0.05) from B and C,  Values are expressed as Mean±SD of triplicate readings.
FRAP: Ferric reducing  antioxidant  p ower,  DPPH: 2,2-diphenyl-1-picrylhydrazyl,  BIA: ß-carotene  bleaching  inhibition 
assay and  APIA: Anti-lipid peroxidation inhibition assay
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DISCUSSION
Phytochemicals are bioactive compounds of plant origin that are usually secondary metabolites, which
are crucial for therapeutic effects like antioxidant and anti-cancer activities. Analyzing these constituents
provides a scientific basis for traditional medicinal uses, reveals synergistic interactions, and identifies
potential adulteration21,22. Studies often involve qualitative and quantitative screening to determine the
presence and concentrations of these compounds to substantiate evidence for the efficacy and safety of
herbal products. The present result obtained through spectrophotometric assay shows that the various
herbal combinations of Carica papaya, Azadirachta indica, and Allium sativa are rich in phenolics,
flavonoids, tannins, and saponins. 

According to earlier studies, flavonoids and phenolics have a variety of biological actions, such as
cytotoxic, anti-inflammatory, antiviral, antibacterial, antiallergic, and anticancer effects23,24. Saponins have
a wide range of biological activities, such as lowering serum cholesterol, increasing cell membrane
permeability, abortifacient properties, immunomodulatory properties, cytotoxic effects on malignant
tumor cells, and participating in the synergistic enhancement of immunotoxin toxicity25 and anti-diabetic
properties26. Tanning agents have been used to treat non-insulin-dependent diabetes mellitus by
increasing glucose absorption and decreasing abiogenesis. Additionally, they have been shown to possess
anti-inflammatory, anti-carcinogenic, anti-mutagenic, and cardioprotective qualities.

Thus, the result of the present investigation proved that the presence of various phytochemicals such as
phenolic compounds, flavonoids, saponins, and tannins in the herbal formulations of Carica papaya,
Azadirachta indica, and Allium sativa may be responsible for pharmacological actions24. Therefore, it can
be affirmed that the polyphenolic content of the herbal mixtures would indicate their effective antioxidant
potentials because the phenolic constituents can react with active oxygen radicals such as hydroxyl radical,
superoxide anion radical and lipid peroxy radical27. Concomitantly, previous reports showed that there is
high correlation between antioxidant activity and polyphenolics content28. Similarly, the current finding
is in tandem with reports of Sharma et al.5, Rahmani et al.7 and Tudu et al.10 where the individual plant that
formed the component of the herbal formulations were reported to contain phytochemicals revealed by
the current investigation. However, report was not found on the phytoconstituents of herbal mixtures of
Carica papaya, Azadirachta indica, and Allium sativa.

Since  it  is  generally  acknowledged  that  lipid  peroxidation  occurs  via  the  free  radical  chain 
reaction, radical scavengers can directly interact with and quench peroxide radicals to stop peroxidation
chain events, which are important in the etiology of many diseases29. The reducing potential of an
antioxidant reacting with a ferric tripyridyltriazine (Fe3+-TPTZ) complex and generating a colored ferrous
tripyridyltriazine (Fe2+-TPTZ) is measured by the ferric reducing antioxidant power (FRAP) assay.

The  free  radical  chain  breaking  takes  place  through  donating  a  hydrogen  atom30.  Thus,  the evident
values of FRAP recorded in the herbal formulations show that the antioxidants present in the samples have
H-donating ability and may also contain methoxy and keto groups, triterpenes and acid groups31 relevant
to the FRAP antioxidant activity observed in the present study. The hydrogen peroxide (H2O2) inhibition
antioxidant assay measures a substance’s ability to neutralize H2O2, a reactive oxygen species (ROS)
involved in oxidative damage, by quantifying the decrease in H2O2 concentration over time32. Although
hydrogen peroxide may not be very reactive, however, it can be toxic because it may produce hydroxyl
radicals in the cells33, thus, removing H2O2 is very important in the cell. The scavenging ability of the herbal
formulations in the present evaluation showed a powerful activity on hydrogen peroxide and decreases
its concentration which is an indication of H2O2 removal potential34. 

Since the radical molecules can react directly with antioxidants27, the assay based on the use of DPPH
radicals is one of the most widely used spectrophotometric methods for determining the antioxidant
capacity  of  plant  extracts,  meals,  drinks,  and  vegetable  extracts.  Additionally,  because  the  DPPH
scavenging method is straightforward, quick, sensitive, and repeatable, it has been utilized to assess the
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antioxidant activity of compounds35. According to the current findings regarding the herbal formulations’
capacity to inhibit DPP, they appear to be effective free radical scavengers, particularly those of the peroxy
type, and they may also be able to prevent lipid autoxidation, which could help treat a number of illnesses
where lipid peroxidation is a key pathophysiological mechanism.This further claims that the herbal
formulations contain substances that can donate hydrogen to a free radical in order to eliminate the odd
electron that causes the radical’s reactivity. This suggests that the herbal formulations could help treat
pathological damage caused by radicals, particularly at varying concentrations36.

In contrast, the β-carotene bleaching method relies on the fact that β-carotene loses its yellow color as
a result of reacting with radicals created by the oxidation of linoleic acid in an emulsion37. Antioxidants
can slow down the rate at which β-carotene bleaching occurs.

The results of the present study implicated the herbal formulations to have displayed β-carotene
bleaching capacity and may have occurred as a result of antioxidative phytochemicals present in the
herbal formulations. Conversely, the anti-lipid peroxidation inhibition assay evaluates how well the herbal
extract protects lipids from oxidative damage by measuring the production of malondialdehyde (MDA)
or other lipid peroxidation products38

The ability of herbal preparations to scavenge hydroxyl radicals and hence reduce lipid peroxidation is
closely linked to their antioxidant potential39. Lipid hydroperoxides have the ability to bond with DNA,
causing strand breakage, carcinogenesis, and mutation40, and they can harm any molecule in the biological
system. Because hemoglobin and polyunsaturated fatty acids are heavily accumulated, erythrocytes are
inherently more susceptible to peroxidation. Erythrocytes are constantly exposed to high oxygen tension
during breathing, which can cause oxidative damage41. Additionally, when erythrocytes are exposed to
toxicants, free radicals are produced, which may cause membrane damage and hemolysis42. The herbal
formulations used in this investigation demonstrated scavenging action against hydroxyl radicals,
indicating the existence of primary antioxidants with the ability to prevent lipid peroxidation and
hemolysis7.

Furthermore, the results of in vitro antioxidant analysis recorded in the present investigation about the
herbal formulation of Carica papaya, Azadirachta indica and Allium sativa are in concomitance with results
of individual component of the herbal formulations that were presented in the reports of Sharma et al.5,
Rahmani et al.7 and Tudu et al.10. Although, no report on antioxidant potential of the herbal combinations
investigated in the present study was found.

CONCLUSION
Based on the observations from the present study, it can be concluded that the various ratios of ethanol
extract of herbal formulation containing Carica papaya, Azadirachta indica, and Allium sativa exhibited
pronounced antioxidant activity supported by the presence of potent free radical scavenging and
biologically active compounds. However, the herbal mixture containing Carica papaya, Azadirachta indica,
and Allium sativa in the ratio of 2:1:1 w/w, respectively was consistently viable in terms of photoconstituets
and antioxidant activity as determined when compared to the 1:1:1, 1:2:1 and 1:1:2 w/w ratios and hence
was selected for fractionation. 

SIGNIFICANCE STATEMENT
This  study  shows  that  herbal  formulations  of  Carica  papaya,  Azadirachta  indica,  and  Allium  sativa
affect  the  compositions  and  antioxidant  activity  of  the  mixture.  The  present  investigation  reveals
that the herbal formulation of Carica papaya, Azadirachta indica, and Allium in the ratio of 2:1:1 w/w,
respectively,  was  consistently  viable  in  terms  of  photochemical and antioxidant activity. By implication,
this study has opened up an opportunity for the utilization of a herbal combination of Carica papaya,
Azadirachta indica, and Allium sativa in the treatment and management of oxidative stress-related
pathological conditioms.
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