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ABSTRACT

Cherryleaves (PrunusaviumL. and Prunus
cerasus L.) have been historically valued in
ethnomedicineand culinary traditions but remain
underexplored in scientific research. This study
investigates the phytochemical profile and dual
applications of cherry leaves using high-
performanceliquid chromatography (HPLC) and
gas chromatography—mass spectrometry (GC-MS).
Phytochemical screening identified significant
levels of flavonoids (quercetin and kaempferol),
coumarins (scopoletin), polyphenols, and aromatic
volatiles (benzaldehyde). P. avium leaves showed
higher quercetin (9.1 mg/g) and scopoletin (1.8
mg/g) concentrations than P. cerasus. Biological
assays reveal ed moderate COX-2 inhibition (30%)
and antimicrobial activity against E. coli and S
aureus. Culinary trials demonstrated that cherry
leaves enhanceflavor, aroma, and preservationin
pickled cucumbersand herbal teas. ThepH of brine
infermentation dropped from5.2to 4.0 with cherry
leaf addition, indicating improved preservation.
Whiletraditional usesin inflammation, digestion,
and mild sedation are supported by data, coumarin
content requires regulatory attention. The study
concludes that cherry leaves are promising
candidates for nutraceutical development and
culinary innovation. Sandardization of extracts
and safety assessments are essential for future
applications in food and pharmaceutical
industries.
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INTRODUCTION

Cherry trees, primarily Prunusavium (sweet cherry) and Prunus cerasus (sour cherry), arecultivated
for their fruits, which are appreciated for their taste and nutritional properties. However, theleavesof these
treeshave been traditionally used for their medicinal and aromatic benefitsin variouscultures, particularly
acrossEuropeandAsia. Despitethis, scientificandysisof their phytochemica content and bioactivity remains
limited.

Cherry leaves areknown to contain awide range of bioactive compounds, including polyphenals,
flavonoids, tannins, coumarins, and volatileoils. These compounds are believed to provideanti-inflammatory,
antimicrobia, antioxidant, and digestive benefits. M oreover, cherry leaveshave culinary gpplicationsin pickling
andteainfusion, largely dueto their benzal dehyde-derived aromaand preservation qualities.

Thisresearch exploresthe chemical profileand functiona usesof cherry leavesfrom P. aviumand P.
cerasus, using modern analytical techniquesto validatetraditional claimsand explorepractical culinary
applications. Thestudy isguided by three objectives:

1. Toidentify and quantify mgor phytochemicalsin cherry leaves.
2. Tovdidatemedicina clamsthrough phytochemica and biological testing.
3.  Toassessculinary applicationsfor food preservation and flavor enhancement.

Review of Literature
Numerous studies have reported the presence of potent phytochemica sincherry leaves:.
»  Flavonoidslikeguercetin and keempferol exhibit anti-inflammatory and antioxidant activities(Smith et
a., 2020).
»  Coumarins, especialy scopoletin, offer anti coagul ant, anti-inflammatory, and sedative properties (Jones
& Lee, 2019).
» Tanninsand polyphenolsaidinmicrobia resistance and digestion (Brown & Zhang, 2021).

» Benzaldehyde, akey voldtileail, providesalmond-like aromaand antimicrobid protection (Tanaka,
2020).

Ethnobotanica uses span across Europe (arthritis, skinwounds) and India (Ayurvedafor digestion and
respiration). Culinary applicationsinclude picklingin Eastern Europe and sakuramochi in Japan using closdy
related species (Prunusserrulata) (Kimet al., 2021).

Objectives of the Sudy
»  Toidentify and quantify key phytochemicalsin Prunusaviumand Prunus cerasus|eaves.
»  Toassessthebiologicd and medicina effectsof these phytochemicals.
»  Toevauaetheculinary effectivenessof cherry leavesinflavoring and preserving food.

M ethodology

Thisstudy employed acombination of phytochemical, biological, and sensory eva uation techniquesto
investigate themedicinal and culinary potential of cherry leaves (Prunusaviumand Prunus cerasus). A
systematic methodol ogy was designed to ensurereliability and reproducibility.

Step No. Procedure Description
4 B Samgle Coliasction Fresh cherry ltaves were collected from mature trees in USDA Zeee S5b.
iz Drying & Grindiry Ledves were shade-dried at 25°C and powdered using a stenie grinder.
23 Extraction Bioacthve compourds extracted using methanol and hydeo-distifation.
44 HALC 1 GC-MS Analysis HPLC quantified flavoncids: GC-MS identified volatile compounds.
ﬁ 5 Bioassays (CO0-2 | Antimicrobial) Tested antiinflammatory and antimicrobisl activity using COX.2 and agar diffusion methods.
H 6 Culinary Trials Used in pickling (2% wiw) 20 tea infusices (3 g/150 mi); evaluated for taste, aoma, and presenvation.
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1. SampleCollection and Preparation

Fresh, matureleaves of Prunusaviumand Prunus cerasuswere collected from orchard-grown trees
located in USDA Hardiness Zone 5b during the peak growing seasonin May 2023. Only healthy, disease-
freeleaveswere sdected to maintain uniformity inchemicd profiling. After manua harvesting, theleaveswere
rinsed thoroughly with distilled water to remove dust, spores, and other contaminants. They werethen shade-
dried & ambient temperature (approximately 25°C) for seven daysto preserve heat-sensitive phytochemicals.
Oncefully dried, theleaveswere ground using asterile stainless-steel grinder and stored in airtight amber
glasscontainersat room temperature until analysis.

2. Phytochemical Screeningand Analysis
2.1 High-PerformanceLiquid Chromatography (HPL C-DAD)

To quantify flavonoids such as quercetin and kaempferol, powdered |eaf sampleswere subjected to
extraction using 70% methanol under reflux for 60 minutes. Theextractswerefiltered and analyzed using
HPLC-DAD (Agilent Technol ogies). Separation was performed using a C18 reverse-phase column (250
mm X 4.6 mm, 5 um), with amobile phase of methanol :water (60:40, v/v), and detection was carried out at
280 nm. Calibration curveswere prepared using standard sol utions of quercetin and kaempferol.

2.2 Gas Chromatography—Mass Spectrometry (GC-MS)

Essentia oilswereisolated from the powdered samples using hydro-distillation (Clevenger-type
apparatus) for 3 hours. The extracted oilsweredried over anhydrous sodium sulfate and stored at 4°Cin
sealed vias. GC-M S analysiswas conducted on a Shimadzu GCM S-QP2020 system usingan HP-5M S
column. Volatile compoundswereidentified by comparing mass spectrawiththeNIST library. Key volatiles
such asbenzaldehyde, linalool, and eugenol were recorded and quantified.

3. Biological Assays
3.1 COX-2Inhibition Assay

To evauate anti-inflammatory potentia, the cyclooxygenase-2 (COX-2) inhibitory activity of ethanolic
leaf extractswastested usinganinvitro COX Inhibitor Screening Assay Kit (Cayman Chemical). Extract
concentrationswere standardized to 100 pg/mL, and inhibition percentage was cal culated in comparison to
thecontrol (ibuprofen).

3.2 Antimicrobial Activity (Agar Diffuson Method)

Theantimicrobid efficacy wasdetermined using theagar well diffusiontechniqueagaingt Gram-negative
Escherichia coli and Gram-positive Saphylococcus aureus. Sterile Mueller—Hinton agar plates were
inoculated with test organisms, and wellswerefilled with 100 uL of theleaf extracts. Zonesof inhibitionwere
measured after 24 hours of incubation at 37°C.

4.  CulinaryTrials
4.1 Pickling Experiment

To evauate preservation potential , cucumberswerefermented with abrine sol ution contai ning 2% (w/
w) dried cherry leaves. Thefermentation wascarried out in sterilized glassjars at room temperaturefor 21
days. BrinepH wasrecorded at O, 7, 14, and 21 daysusing acdibrated digital pH meter to track acidification
trends.
4.2 Tealnfusionand Sensory Evaluation

Cherry leef teawas prepared by infusing 3 gramsof dried powdered leavesin 150 mL of boiling water
for 10 minutes. A sensory panel comprising 10 semi-trained evaluatorswas asked to assessaroma, taste,
mouthfeel, and overall acceptability using a9-point hedonic scale. The dataweretabul ated for statistical
interpretation.
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Results

1.  Phytochemical Composition

Compound P.avium | P. cerasus
Quercetin 9.1mg/lg | 6.3mg/g
Kaempferol 32mg/lg | 27mg/g
Scopoletin 1.8mg/g | 0.9mg/g
Benzadehyde | 0.3%v/w | 0.2%v/w

Thequantitativeanaysisof cherry leavesfrom Prunusaviumand Prunus cerasusreved ed the presence
of four mgjor bioactive compounds quercetin, kaempferol, scopoletin, and benza dehyded |l of which contribute
significantly to the medicinal and sensory propertiesof theleaves.

Among theflavonoids, quercetin was present in the highest concentration acrossboth species. Prunus
aviumcontained 9.1 mg/g of quercetin, substantialy higher than the 6.3 mg/g observed in P. cerasus. Quercetin
isawell-documented antioxidant and anti-inflammatory agent, known for itsability to scavenge reactive
oxygen species (ROS) and inhibit enzymeslike cyclooxygenase (COX). The elevated concentrationin P.
aviumsuggestsitsgreater pharmacologicd potential, particularly for anti-inflammatory applications.

Kaempferol, another flavonoid, wasa so moreabundant in P. avium (3.2 mg/g) compared to P. cerasus
(2.7mg/g). Kaempferal hasbeenlinkedto antihypertensive, anti-cancer, and cardioprotective properties. Though
the concentration differenceismodes, it still supportsthe enhanced medicind valueof P. aviumleaves.

Scopoletin, akey coumarin compound, wasfoundin P. aviumat 1.8 mg/gandin P. cerasusat 0.9 mg/
0. Scopol etin exhibits anticoagul ant, anti-inflammatory, and mild sedative properties. Thehigher contentin P,
aviumreinforcesitssuitability for traditional usessuch astreating joint inflammeation, respiratory disorders,
and hypertension. However, dueto the nature of coumarins, regulatory cons derationsareimportant when
exploring their usein therapeutic or edibleapplications, especialy regarding dosage.

Benza dehyde, aprominent aromatic volatile, wasidentified at 0.3% v/w in P. aviumand 0.2%v/win P,
cerasus. Thiscompoundisrespons blefor the characteristic d mond-like aromaassociated with cherry leaves
and contributes significantly to their rolein food flavoring and preservation. Benzal dehyde al so possesses
antimicrobid activity, whichexplainsthetraditiond practiceof usng cherry leavesin picklingandfood fermentation.

Insummary, Prunusavium|eaves cond stently showed higher concentrationsof al tested phytochemicas
compared to Prunus cerasus, indicating superior medicina and culinary value. The presence of both
pharmacol ogically activeflavonoi dsand sensory-enhancing vol atilesin significant amountspositions P. avium
asamore potent speciesfor nutraceutical and gastronomic applications. However, both species possess
beneficia propertiesand could be selectively utilized based on the desired end-usetherapeutic or culinary.

Phytochemical Composition of P. avium and P. cerasus Leaves
9.1
_— P cerasus

6.3

Concentration (mglg or % viw)
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2. Biological Activity
COX-2inhibition: P. aviumextract inhibited 30% of activity at 100 pg/mL.
Antibacterial zoneof inhibition: 12 mmfor E. coli, 10 mm for S aureus.

Y VvV

3. Culinary Outcomes

»  Pickling: Brine pH decreased from 5.2 to 4.0; enhanced aromanoted.

»  Tea: Sensory panel rated flavor as “refreshing,” “floral,” and “mildly bitter.”
- Pickling Brine pH Over 21 Days (With vs. Without Cherry Leaves)
50 "
as

) 4.4
42
40
38— . ” 5
Days of Fermentation
Discussion

Theresultsconfirm that cherry |eaves possess notabl e bioactive propertiesand support their traditional
uses. P. aviumexhibited higher flavonoid and coumarin content, contributing to stronger biol ogicd activity
compared to P. cerasus. The anti-inflammatory and antimicrobial effects of cherry leaf extracts provide
scientificvaidationfor their useintreeting inflammatory and infectious conditions.

Figure: Chemical structuresof magjor bioactive compoundsidentifiedin cherry leaf extracts.

Quercetin Kaempferol Scopoletin Benzaldehyde

Culinary gpplicationswereequdlly promisng. Pickling experimentsdemondrated the presarvativequdlities
of cherry leaves, whileteainfus onsreved ed high sensory gpped dueto aromatic volatileslike benza dehyde.
However, the presence of coumarins necessitates attention to safe dosagelevel s, asexcessiveintake could
pose hepatotoxicrisks.

CONCLUSION

Cherry leavesfrom Prunusavium and Prunus cerasus arerich in bioactive compounds, including
quercetin, keempferol, scopol etin, and benza dehyde. Their anti-inflammatory and antimicrobid effectsvdidate
traditiona medicind uses, whilether roleinenhancing flavor and preservation supportstheir culinary relevance.
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Thisstudy concludesthat cherry leaves are an underutilized but promising botanical resourcefor
nutraceutica and gastronomic applications. Further research should explore:

>  Standardized extraction methods.
> Invivoanddinicd trids.
»  Food-safeformulationsand dosage safety.
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