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Abstract

This experimental study focuses on
evaluating the combined medicinal properties of
Ficus religiosa (Pipal) and Azadirachta indica
(Neem) leaf extracts when mixed in equal
guantities. These two plants are highly regarded
in Ayurveda and traditional Indian medicine for
their therapeutic potential, including antibacterial,
antifungal, antioxidant, and anti-inflammatory
activities. While many studies have investigated
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) ¥ each plantindividually, this paper seeksto explore

, their synergistic effects when used together. The

Author research involved collecting fresh leaves of both

Akhilesh ChandraVerma species, drying, powdering, and extracting their
Department of Chemistry bioactive compounds using ethanol as the sol vent.
Government Naveen College, K i-Kukdur, The phytochemical composition of the combined
K abirdham, Chhattisgarh, INDIA extract wasanalyzed for the presence of alkaloids,

flavonoids, tannins, phenolic compounds, and
saponins. The extract was then tested for
antibacterial propertiesusing theagar well diffusion method against Escherichiacoli and Saphylococcus
aureus, and antioxidant activity using the DPPH assay. Results showed that the combined extract had
higher zones of inhibition against both bacterial strains compared to individual extracts. Antioxidant
activity al so showed significant improvement, indicating that the blend enhancesthe medicinal potency
of theindividual components. This paper concludes that the combined |eaf extract of Ficus religiosa
and Azadirachta indica can be an effective, natural, and affordable solution for treating bacterial
infections and preventing oxidative stress. These findings support its future application in herbal
formulations.
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I ntroduction

Indiahasarichhistory of usng medicind plantsfor heathcare. Many plant speciesareused traditiondly
for treating various hed th problems. Among them, Ficusreligiosa (commonly called Pipa) and Azadirachta
indica (commonly called Neem) are known for their wide range of medicinal benefits. These plantsare
commonly foundinrural and urban areasand have spiritua, ecological, and medicina importance.
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Ficusreligiosa hasbeen usedintraditional systemsof medicinefor centuries. Itsleaves, bark, and
roots are used to treat asthma, ulcers, skin diseases, and inflammation. The phytochemicalsinitsleaves
includeflavonoids, tannins, and akaloidsthat contributeto its healing properties. Similarly, Azadirachta
indicais considered a “village pharmacy” due to its multipurpose medicinal use. Neem leaves have been used
for centuriesto curefever, infections, skin problems, and even asan insect repellent.

M odern scientific studieshave confirmed that both of these plants contain severa bioactive compounds.
Neem containscompoundslike azadirachtin, nimbin, and quercetin, which areresponsiblefor itsantimicrobia
and anti-inflammeatory effects. Pipa |eavescontain polyphenols, antioxidants, and tanninsthat provideprotective
benefitsto the body.

However, thereisvery limited research on the combined use of these plants. Theideaof combining
them comes from the possibility that their compounds may work better together—this is called a synergistic
effect. When two medicinal agents are mixed, they may enhance each other’s action. This paper aims to find
out whether mixing the extracts of Ficusreligiosa and Azadirachta indica leadsto better antibacterial and
antioxidant propertiesthan when used a one.

Review of Literature

Gupta & Bansal (2021) conducted astudy on theantibacterial and anti-inflammatory effectsof Ficus
reigiosaleaf extracts. They discovered that theextract hel ped reduce skininflammation and couldinhibit the
growth of common bacteriasuch asE. coli. Their study attributed these effectsto the presence of flavonoids
andtannins.

Rani et al. (2021) investigated the phytochemical and pharmacol ogical propertiesof Azadirachta
indica. Their sudy found that Neem | eavescontainimportant chemica condituentssuchasnimbidin, nimbolide,
and azadirachtin, which provide powerful antibacterial and antifungal activities. They recommended Neem
leaf extractsasapossibleherbal treatment for skin diseasesand gastrointestina infections.

M aniprabha (2020) focused on the synergistic effect of mixed plant extracts. They reviewed severa
herbal combinationsand concluded that when two or more plant extracts are used together, the resulting
mixture often showsstronger medicind activity. They emphasized theimportance of exploring combinations
scientificaly to devel op new formulations.

Shiromani (2020) explored the antioxidant capacity of combined herbd extracts. Their research proved
that certain combinationsof leaf extracts showed better freeradicd scavenging activity thanindividua ones.
Theauthorshighlighted that antioxidant propertiesarecrucid in preventing cell damage caused by oxidative
sress.

Fromtheexigting literature, it isclear that both Ficusredigiosa and Azadirachta indica possessimportant
medicinal properties. Yet, thereisalack of direct scientific sudy onthe combination of thesetwo plantsin
equal ratios. This paper addressesthat gap and attemptsto provide acomparative and experimenta andysis
of their combined effects.

M ethodology

1. SudyType
The present research is an experimental |aboratory-based study focused on phytochemical analysis

and biologicd activity testing of combined | eaf extracts.

2.  Materialsand Chemicals
» Freshleavesof Ficusreligiosa and Azadirachtaindica.
»  Ethanol (95%) —as solvent.
> Peri dishes, filter paper, beakers, Soxhlet apparatus.

JunetoAugust 2025 www.amoghvarta.com Impact Factor 163
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and SJIF (2025): 7.842
Bilingual Research Journal



ISSN : 2583-3189 (E), 2583-0775 (P)
Year-05, Volume-05, |ssue-01

Akhilesh ChandraVerma
AMOGHVARTA ‘ Page No. 162 - 169

3

. SampleCallection and Extraction
Fresh, healthy leaves of Ficus religiosa and
Azadirachtaindicawere collected fromlocal treesin

YV V V V

Microbia cultures: Escherichia coli and Saphylococcusaureus.
Muller HintonAgar.

DPPH reagent for anti oxidant assay.

UV-Vis spectrophotometer.

Fhirmikales

Figure 1 Soxhlet Apparatus for Ethanolic
Extraction of Laaf Powvwdar

Raipur. Theleaveswere cleaned with distilled water, Micus religioss e Tever=i
shade-dried for 7-10 days, and powdered. Equal e 0N Snes
welights (10 g each) of the powdered leavesweremixed

and extracted using Soxhlet extraction with ethanol for [ ""*;{:f,:;:;':;'“' J

48 hours. The extract wasfiltered and evaporated to l

obtain asemi-solid mass, stored in airtight containers

for further andysis. ! ! ]
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Figure 2 Phytochamical Analys:is of
Ficus roligiose and Aradirachta indice Extracata

Phytochemical Screening

Standard quditativetestswere performed to detect thefollowing:

Alkaloids (Mayer’s test).

Flavonoids (Shinodatest).

Tannins(Ferric chloridetest).

Saponins (Foam test).

Terpenoidsand phenols.

Antibacterial Testing

Agar well diffusion method was used. Two bacterial strains(E. coli and S aureus) wereinoculated on

agar plates. Wellswerefilled with extract and incubated for 24 hours. Zones of inhibition weremeasuredin
millimeters
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6. Antioxidant Assay
Theextract wasmixed with DPPH solution / \ / \
andkept inthedark for 30 minutes. The absorbance
wasread a 517 nm. Percentageof DPPH scavenging S inciica € xtract
wascalculated. -
[ Antioxidant ]

Activity
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Analysisand I nterpretation
Table 1: Phytochemica Componentsin Combined Extract

Phytochemical | Presence
Alkdoids Present
Flavonoids Present
Tannins Present
Saponins Present
Terpenoids Present
Phenols Present

I nterpretation

The phytochemical screening of the combined ethanolic extract of Ficusreligiosaand Azadirachta
indicaleaves revealed the presence of six major bioactive compounds—alkaloids, flavonoids, tannins, saponins,
terpenoids, and phenols. The presence of these phytochemica sindicatesastrong medicinal potentid, aseach
of these compounds contributes distinct therapeutic properties, enhancing theoverall biologicd activity of the
extract. Below isadetailed interpretation of eachidentified component:

1. Alkaloids—Present: Alkdoidsarenaturaly occurring nitrogen-contai ning compoundswidey recognized
for their potent pharmacol ogica actions. Inthisextract, their presence suggeststhe potentid for analgesic,
antibacterid, and anti-inflammeatory effects. Alka oids have been historicaly used indrug formulations
targeting microbial infections, high blood pressure, and neurol ogica disorders. Their presenceinthe
combined extract enhancesthe therapeuiti c efficacy againgt bacterial infectionsand may support centra
nervoussystemactivities.

2. Flavonoids—Present: Havonoidsare powerful antioxidantsfound in many plant-based extracts. The
detection of flavonoidsindicatesthat the combined extract may have strong freeradical scavenging
properties. Thesecompounds hel p reduce oxidative stress, whichisamgor factor in agingand chronic
diseaseslike cancer, diabetes, and cardiovascul ar disorders. The presence of flavonoidsexplainsthe
high antioxidant activity observed inthe DPPH assay results, confirming their essentia contributionto
themedicina valueof theextract.

3. Tannins-Present: Tanninsare polyphenolic compoundsknown for their astringent properties. They
arehighly effectivein wound healing and reducing i nflammeation by contracting tissuesand forming a
protectivelayer. Their antimicrobial propertiesaso help inhibit bacterial growth. Inthisstudy, the
detection of tannins supportsthe antibacterial effectiveness of the extract against both E. coli and
Saphyl ococcusaureus, indicating asynergi stic enhancement i n defense mechanisms.

4.  Saponins—Present: Sgponinsareglycosdeswith distinctivefoaming characteristicsand areassociated
withvarioushedth benefitsincluding immune-boosting, cholesterol-lowering, and antifungd activities.

JunetoAugust 2025 www.amoghvarta.com Impact Factor 165
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and SJIF (2025): 7.842
Bilingual Research Journal



Akhilesh ChandraVerma
ISSN : 2583-3189 (E), 2583-0775 (P)
Year-05, Volume.05, Issue-01 AMOGHVARTA Page No. 162 - 169

Their presenceintheextract suggeststhe potential to modul ateimmuneresponsesand combat microbia
infections. Additionally, saponins are known to enhance the absorption of other phytochemicals,
potentialy improving thebioavailability of alkaoidsand flavonoidsinthemixture.

5. Terpenoids—Present: Terpenoidscontributeto thefragranceand color of plants, but moreimportantly,
they play significant rolesin anti-inflammatory and anticancer activities. In medicina formulations,
terpenoidshe pininhibiting the growth of pathogensand modulating enzymefunctions. Ther detection
indicatesthat theextract may exhibit anti-inflammatory effects, aligning with thetraditiona useof both
Ficusreligiosa and Azadirachtaindicainthetreatment of skin disordersand joint pain.

6. Phenols—Present: Phenolic compoundsare oneof the most important groupsof natural antioxidants.
Their presence contributes significantly to the extract’s capacity to neutralize free radicals. This further
explainsthe high antioxidant performance of the combined extract in DPPH assays. Phenolsarea so
known to exhibit antimicrobia, anti-carcinogenic, and anti-diabetic properties, making them va uable
componentsin plant-based therapeutics.

Summary

Thepresenceof all six phytochemical classesin the combined extract confirmsarich and diverse
chemical profile. Thisindicatesthat the mixture of Ficusreligiosa and Azadirachtaindicaleavesoffersa
broad spectrum of therapeuti c effects. The phytochemica swork synergistically to enhance antimicrobid and
antioxidant functions, supporting thetraditiona useof these plantsin treatinginfections, wounds, inflammetion,
and oxidative stress-rel ated diseases. Thisdetailed phytochemical composition servesasthefoundational
evidencefor further devel oping herba formulationsor nutraceuticalsusing thisextract.

Figure 5: Phytochemical Components Present in Combined Extract

Present Present Present Present Present Present

Presence (1 = Present)

Alkaloids Flavonoids Tannins Saponing Terpenoids Phenols
Phytochemical

Table2: Antibacterid Activity (Zoneof Inhibitionin mm)
Bacterial Srain Neem Only | Pipal Only | Combined Extract
E. coli 12mm 10mm 16 mm
Saphylococcusaureus 14mm 11 mm 18mm

I nter pretation

Table 2 providesacomparative analysisof the antibacterial activity of Azadirachtaindica (Neem)
extract, Ficusreligiosa (Pipal) extract, and their combined extract, tested agai nst two common bacterial
strains Escherichiacoli (E. coli) and Saphylococcusaureus. The datareflectsthe measurement of inhibition
zonesinmillimeters(mm), whichindicatesthe effectiveness of each extract in preventing bacteria growth.
Larger zonesof inhibition correspond to stronger antibacteria action.
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1.  Activity Against Escherichia Coli
» Neem Extract (Azadirachtaindica): 12mm
» Pipal Extract (Ficusreligiosa): 10mm
» Combined Extract: 16 mm

The combined extract demonstrated asignificantly higher inhibitory effect (16 mm) against E. coli
compared totheindividua extractsof Neem (12 mm) and Pipa (10 mm). Thisclearly indicatesasynergistic
antibacterial effect, wherethe phytochemicals present in both plantsinteract to enhance microbia inhibition.
E. coli, beingaGram-negative bacterium, istypically moreres stant to antibiotics; thus, a16 mminhibition
zone suggests promising potentia for the combined extract asan effectiveherba antibacterial agent.

2. Activity Against SaphylococcusAureus
» Neem Extract (Azadirachtaindica): 14 mm
»  Pipal Extract (Ficusrdigiosa): 11 mm
» Combined Extract: 18 mm

Similar to E. coli, the combined extract showed the highest zone of inhibition (18 mm) against S
aureus, which isaGram-positive bacterium commonly respons blefor skininfections, abscesses, and post-
operative wounds. While Neem and Pipal individually showed moderate activity (14 mm and 11 mm
respectively), their combination s gnificantly enhanced antibacteria performance. Thissupportsthehypothesis
that the combined phytochemicals, such asflavonoids, tannins, alkal oids, and saponins, work together to
disrupt bacteria cell membranesmoreeffectively.

The experimenta datastrongly supportsthat the equal -proportion mixture of Azadirachtaindicaand
Ficusreligiosaleaves producesastronger antibacterial effect than either plant alone. The enhanced activity
against both Gram-negative (E. coli) and Gram-positive (S. aureus) bacteriaconfirmsthat the combined
extract hasbroad-spectrum antimicrobial potential.

Suchfindingsarevauablefor the devel opment of :

>  Natura antibacterial creamsor ointments.
» Herbd disnfectants.
»  Ord herba supplementsfor immunity.
Thesynergitic outcomeencouragesfurther in-depth research, including dose optimi zation, testing against

other microbes, and possi ble gpplicationin pharmaceutical formulationsasasafe, cost-effective, and natural
dternativeto synthetic antibiotics.

Figure 6: Antibacterial Activity of Extracts (Botanical Names)

— s s
m— Combired Extract

Zone of inhidition (mem)

Staphylococcus aureus
Bacterial Strain
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Table3: Antioxidant Activity (DPPH Assay)

Sample % ScavengingActivity
Neem Extract 58.2%
Pipa Extract 49.5%
Combined Extract 72.6%

I nterpretation

Table 3 presentsthe antioxidant potentia of threetypesof |leaf extracts Azadirachtaindica (Neem),
Ficusreligiosa(Pipd), and their combined extract asevd uated using the DPPH (2,2-diphenyl-1-picrylhydrazyl)
freeradica scavenging assay. Theresultsare expressed intermsof percentage of DPPH scavenging activity,
whichreflectstheability of theextract to neutraize harmful freeradicals. Higher percentagesindicate greater
antioxidant activity.

1. Neem Extract (Azadirachtaindica) — 58.2%

Neem extract exhibited amoderate anti oxidant capacity, with 58.2% DPPH radica scavenging activity.
Thissuggeststhat Neem containsasignificant amount of antioxidant compounds such asquercetin, nimbin,
and azadirachtin, which help reduce oxidative stressin biological systems. Neem hasbeentraditionaly used
to protect againgt infectionsand support skin hed th, and thisanti oxidant capacity contributesto those protective
effects.

2. Pipal Extract (Ficusreligiosa) — 49.5%

Pipd extract showed alower antioxidant activity compared to Neem, with 49.5% scavenging capacity.
Whiledtill effective, thisresult suggeststhat the concentration or strength of freeradica neutrdizing compounds
in Ficusreligiosa is somewhat less than in Azadirachta indica. Nonetheless, the presence of tannins,
flavonoids, and phenolic acids contributesto itsantioxidant properties, and Pipa remainsavauablemedicina
plant.

3. Combined Extract—72.6%

The combined extract of Neem and Pipal |eaves demonstrated the highest antioxidant activity, with
72.6% scavenging. Thisisasgnificant improvement over theindividuad extracts, indicatingasynergistic effect
when both plant leaves are used in equa proportion. Thisresult isespecially important, asit highlightsthat the
combination of thesetwo plantsnot only retainstheir individual strengths but al so enhancestheir ability to
neutralizefreeradicas.

Scientific Significance
Antioxidantsplay avitd rolein protecting the human body from oxidative stress caused by freeradicas.
Oxidative stressislinked to numerous chronic conditions such as cancer, cardiovascul ar diseases, diabetes,

neurodegenerativedisorders, and aging. A plant extract with over 70% DPPH scavenging activity isconsdered
highly effectiveand may be suitablefor usein:

»  Herbd dietary supplements.
»  Anti-agingskinformul&tions.
>  Liver-protective and heart-protective natura products.
Theincreased antioxidant efficiency of the combined extract can be attributed to the diverse and

complementary phytochemica ssuch asflavonoids, phenaols, and tanninsfoundin both plants. Thesecompounds
likely work together to stabilize and neutralize freeradicalsmore effectively than when used done.

Thefindingsfrom Table 3 confirm that the combination of Azadirachtaindicaand Ficusreligiosa
resultsinasgnificant enhancement of antioxidant properties. Thissupportstheuseof mixed herbd extractsin
developing natural, plant-based anti oxidant therapiesfor health maintenance and disease prevention. Further
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research, including in vivo studies and toxicity assessments, would be valuabl e to establish dosage and
goplicationinred-world medicind or nutritional products.

50, Figure 7: Antioxidant Activity of Extracts (DPPH Assay)
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Conclusion

Thisstudy provides evidencethat combining leaf extractsof Ficusreligiosaand Azadirachtaindica
resultsin better medicind efficacy comparedtoindividua extracts. Phytochemica testsconfirmed the presence
of mgjor bioactive compounds such asflavonoids, tannins, and akal oids. These compoundsareresponsible
for their antibacteria and anti oxidant effects.

The extract showed enhanced zones of inhibition against both E. coli and S. aureus, indicating its
potential to combat bacterial infections. Moreover, the DPPH assay confirmed that the combination has
stronger antioxidant activity, which may help prevent cellular damageand delay aging-rel ated di seases.

Thissupportstheideathat traditiona knowledge of mixing herbshas scientific validity. Thestudy paves
theway for futureresearch to develop herba formulations such as ointments, capsules, or ora supplements
using thisextract. However, more studiesincluding toxicity tests, dosage optimization, andclinical tridsare
recommended.
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