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Introducere. Aronia melanocarpa (Michx.) Elliot, cunoscuta si sub denumirea de scorus
negru, este o specie de planta din familia Rosaceae, renumita pentru continutul sau ridicat
de polifenoli, In special antociani si flavonoide. Acesti compusi bioactivi au atras atentia
cercetatorilor datorita multiplelor proprietati antioxidante, antiinflamatoare si de
protectie cardiovasculard. In ultimele decenii, interesul pentru produsele naturale cu
activitate biologica semnificativa a crescut substantial, iar A. melanocarpa a devenit un
subiect de cercetare important pentru dezvoltarea suplimentelor alimentare si a
produselor farmaceutice[1]. Pentru analiza compusilor bioactivi din produsele vegetale
si extractive sunt necesare metode instrumentale, care asigura o separare precisa,
identificare si cuantificare a compusilor de interes, permitand o evaluare riguroasa a
potentialului terapeutic al acestei specii [2].

Scopul lucrarii. Evaluarea aplicabilitatatii si performantelor metodelor instrumentale in
analiza polifenolilor din organele plantei sp. A. melanocarpa.

Material si metode. Studiul a fost realizat pe baza unei cercetari bibliografice extinse,
axata pe evaluarea celor mai recente si avansate metode instrumentale utilizate in analiza
polifenolilor. Pentru aceasta evaluare, au fost selectate si analizate articole stiintifice (cca
50), publicate in reviste recunoscute international si indexate in bazele de date PubMed,
Scopus si Web of Science, in perioada 2013-2023. Selectia articolelor s-a realizat pe baza
urmatoarelor criterii: (1) relevanta metodologica pentru analiza polifenolilor, (2)
utilizarea tehnicilor instrumentale moderne pentru diferite scopuri, (3) validitatea si
reproductibilitatea rezultatelor raportate. Au fost excluse studiile care nu prezentau
detalii metodologice suficiente sau care utilizau tehnici considerate depasite. Cuvintele-
cheie folosite pentru cautare au inclus: ,,A. melanocarpa polyphenols,” ,HPLC polyphenols
analysis,” ,mass spectrometry polyphenols,” si ,spectroscopic methods for polyphenols.”
Articolele au fost analizate comparativ, in functie de metodele utilizate, sensibilitatea,
specificitatea si aplicabilitatea acestora in determinarea si cuantificarea polifenolilor din
A. melanocarpa. S-a pus accent pe identificarea avantajelor si limitarilor fiecarei metode
instrumentale, cu scopul de a oferi o evaluare critica a tehnologiilor aplicate in acest
domeniu de cercetare.

Rezultate. Evaluarea articolelor selectate a identificat o varietate de tehnici analitice,
fiecare oferind avantaje specifice in functie de Scopul lucrarii si tipul de polifenoli tintiti.
Principalele metode instrumentale identificate au fost: cromatografia de lichide de inalta
performanta (HPLC), metoda cel mai des intalnita in studiile analizate, utilizata in 63%
dintre articole. HPLC cu diferite tipuri de detectie (UV, DAD, MS) a permis separarea si
cuantificarea eficienta a principalilor polifenoli din Aronia melanocarpa, precum
flavonoidele si acizii fenolici. Majoritatea studiilor au folosit HPLC cu detectare UV, oferind
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o metoda rapida si reproductibila pentru evaluarea compusilor fenolici din extracte.
Aplicarea spectroscopiei de masa (MS), in special tehnicile cuplate HPLC-MS si LC-MS/MS
a fost frecvent raportata in studiile avansate de metabolomica, oferind o sensibilitate
crescuta si capacitatea de a identifica polifenolii cu precizie Tnaltd, chiar la concentratii
foarte mici. Aceste metode au fost utilizate in caracterizarea detaliata a profilului
polifenolic al fructelor si derivatelor din A. melanocarpa. Spectrofotometria UV-Vis a fost
utilizata in aproximativ 20% dintre articolele revizuite, fiind o metoda simpla si accesibila
pentru determinarea totald a continutului de polifenoli si a capacitatii antioxidante. Desi
are limitari in ceea ce priveste specificitatea, aceasta metoda a fost apreciata pentru
costurile reduse si aplicabilitatea In screening-ul initial al extractelor. Tehnicile
electrochimice, desi mai putin utilizate (raportate in 12% studii), au oferit o alternativa
promitatoare pentru detectarea polifenolilor din extractele de A. melanocarpa, avand
avantaje 1n analiza rapida si capacitatea de a evalua activitatea antioxidanta in timp real.
O mica parte din articole (cca 5%) au utilizat metode precum spectroscopia de rezonanta
magnetica nucleara (RMN) si infrarosu cu transformata Fourier (FTIR) pentru
caracterizarea structuralda a polifenolilor. Aceste metode au fost utile in confirmarea
structurii chimice si In investigarea interactiunilor dintre polifenoli si alte molecule din
matricea complexa a extractului.

Concluzii Rezultatele studiul denota cd, metodele cromatografice si spectrometrice au
fost dominante in analiza polifenolilor din A. melanocarpa, HPLC fiind metoda de
referintd. Metodele spectrofotometrice si electrochimice au fost apreciate pentru
simplitate si eficientd, in timp ce tehnicile avansate, precum HPLC-MS si FTIR, au oferit o
caracterizare mai detaliata si precisa a compusilor fenolici specifici.

Cuvinte cheie: A. melanocarpa, polifenoli, dozare, metode de analizd, cromatografie,
spectrofotometrie.
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Introduction. Aronia melanocarpa (Michx.) Elliot, also known as black chokeberry, is a
plant species within the Rosaceae family, renowned for its high polyphenol content,
especially anthocyanins and flavonoids. These bioactive compounds have attracted
researchers' attention due to their potent antioxidant, anti-inflammatory, and
cardiovascular protective properties. Over recent decades, interest in natural products
with significant biological activity has substantially increased, and A. melanocarpa has
become a pivotal research focus for the development of dietary supplements and
pharmaceutical products [1]. To analyze the bioactive compounds in plant-based and
extractive products, instrumental methods are essential, ensuring precise separation,
identification, and quantification of targeted compounds, thereby allowing a rigorous
evaluation of the therapeutic potential of this species [2].

Aim of the study. The assessment of the applicability and performance of instrumental
methods in the analysis of polyphenols from the organs of A. melanocarpa species.

Material and methods. This study was based on an extensive literature review, focusing
on evaluating the most recent and advanced instrumental methods used in polyphenol
analysis. For this evaluation, approximately 50 scientific articles, published in
internationally recognized journals and indexed in the PubMed, Scopus, and Web of
Science databases from 2013 to 2023, were selected and analyzed. Article selection was
conducted based on the following criteria: (1) methodological relevance for polyphenol
analysis, (2) utilization of modern instrumental techniques for various purposes, and (3)
validity and reproducibility of reported results. Studies lacking sufficient methodological
details or employing outdated techniques were excluded. The search Key words included:
»A. melanocarpa polyphenols,” ,HPLC polyphenols analysis,” ,mass spectrometry
polyphenols” and ,spectroscopic methods for polyphenols.” The articles were
comparatively analyzed based on the methods used, sensitivity, specificity, and
applicability in determining and quantifying polyphenols from A. melanocarpa. Emphasis
was placed on identifying the advantages and limitations of each instrumental method to
provide a critical evaluation of the technologies applied in this research area.

Results. The evaluation of the selected articles identified a variety of analytical
techniques, each offering specific advantages depending on the study's purpose and the
targeted polyphenols. The main instrumental methods identified included high-
performance liquid chromatography (HPLC), the most frequently encountered method,
utilized in 63% of the articles. HPLC with various types of detection (UV, DAD, MS)
enabled efficient separation and quantification of the primary polyphenols from A.
melanocarpa, such as flavonoids and phenolic acids. Most studies used HPLC with UV
detection, providing a rapid and reproducible method for assessing phenolic compounds
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in extracts. Mass spectrometry (MS) spectroscopy, particularly HPLC-MS and LC-MS/MS
coupled techniques, was frequently reported in advanced metabolomic studies, offering
enhanced sensitivity and the ability to identify polyphenols with high precision, even at
very low concentrations. These methods were employed in the detailed characterization
of the polyphenolic profile of A. melanocarpa fruits and derivatives. UV-Vis
spectrophotometry was used in approximately 20% of the reviewed articles as a simple
and accessible method for determining the total polyphenol content and antioxidant
capacity. Although it has limitations in specificity, this method was valued for its low costs
and applicability in the preliminary screening of extracts. Electrochemical techniques,
though less utilized (reported in 12% of studies), provided a promising alternative for
polyphenol detection in A. melanocarpa extracts, offering advantages in rapid analysis and
the ability to evaluate antioxidant activity in real time. A small portion of the articles
(approximately 5%) utilized methods such as nuclear magnetic resonance (NMR)
spectroscopy and Fourier transform infrared (FTIR) spectroscopy for the structural
characterization of polyphenols. These methods were useful in confirming chemical
structures and investigating interactions between polyphenols and other molecules
within the complex matrix of the extract.

Conclusions. The study results indicate that chromatographic and spectrometric
methods dominated in the analysis of polyphenols from A. melanocarpa, with HPLC
serving as the reference method. Spectrophotometric and electrochemical methods were
appreciated for their simplicity and efficiency, while advanced techniques such as HPLC-
MS and FTIR provided more detailed and precise characterization of specific phenolic
compounds.

Key words: A. melanocarpa, polyphenols, quantification, analysis methods,
chromatography, spectrophotometry.
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