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Abrevieri: CSS — Cromatografie in strat subtire; GC/MS — gaz-cromatografie cuplatd cu
spectrometrie de masa; HPLC/MS — cromatografie de lichide de inalta performantd cuplata cu
spectrometrie de masa.

Introducere

Rubus caesius L., mur de miriste (Rosaceae) este 0 specie comuna in flora Romaniei, in
zonele de stepd pana in etajul fagului, pe razoare, pe langa garduri, prin araturi, livezi, tufarisuri,
margini de padure, zivoaie, marginea apelor, in special la cAmpie, mai rar la munte. Infloreste in
perioada mai—iunie, uneori pand in septembrie, si cuprinde numeroase varietati. In lucrarile de
specialitate exista foarte putine date cu privire la compozitia chimica si actiunea farmacologica a
speciei R. caesius. Pornind de la principiul de baza al chemotaxonomiei, si anume daca o specie
contine anumite principii active, ne putem astepta ca speciile inrudite filogenetic cu ea, mai ales
daca provin de la acelasi gen, sa prezinte o compozitic chimica similara din punct de vedere
calitativ.

Stadiul actual al cunoasterii

Din punct de vedere fitochimic, frunzele provenite de la specii de Rubus (Rubi caesii
folium, Rubi idaei folium, Rubi fruticosi folium) contin o diversitate de componente, cum ar fi: tanin
galic, flavonozide (heterozide cu agliconi cvercetolul si camferol), antocianozide (heterozide ale
cianidolului), triterpenoide pentaciclice, pectine, acizi organici (acid malic, acid citric, acid
izocitric, acid succinic, acid oxalic), oze, lipide, vitamine, saruri minerale.

Speciile de Rubus prezinta actiune astringentd, antidiareica, laxativa usoara, depurativa,
antisepticd, hipoglicemiantd, nutritiva, tonicd, hemostatica, diureticd, vulnerara, antiinflamatoare.
Produsele medicinale recoltate de la speciile de Rubus se utilizeaza in diarei, meno-metroragii,
afectiuni pulmonare, angind pectorald, inflamatii laringo-faringiene, hemoroizi, fisuri anale,
leucoree. Tn scop medicinal, de la speciile de Rubus se utilizeazi, cel mai adesea, infuziile si
decocturile din frunze, dar si siropurile obtinute prin presarea fructelor. Drupele recoltate de la
speciile de Rubus se folosesc in alimentatie, pentru dulceata, marmelada, sirop.

Contributii personale

Sectiunile transversale prin tulpina, rahisul foliar si frunza speciei R. caesius var.
mitissimus au fost cercetate si interpretate in scopul expertizei farmacognostice, pentru precizarea
caracterelor anatomice referitoare la produsul de interes medicinal Rubi caesii folium.

Tulpina prezintd structurd secundara incipienta la nivelul cilindrului central. Scoarta este
diferentiatd intr-o zona externa de colenchim tangential si 0 zona internd de parenchim, unele celule
fiind cristalifere, prezentand druze de oxalat de calciu. Toate fasciculele prezinta la periferia
liberului cate un cordon gros de fibre sclerenchimatice, cu peretii puternic ingrosati si lignificati.

Rahisul foliar prezinta in parenchimul fundamental trei fascicule libero-lemnoase de tip
colateral-deschis, cel median—abaxial fiind mult mai mare, toate avand structura celor din tulpina; in
plus, unele celule din parenchimul liberian sunt cristalifere.

Frunza are structurd bifaciald-dorsiventrala, cu limb hipostomatic, peri tectori lungi,
unicelulari si cristale sau druze de oxalat de calciu.

La analiza microscopica a pulberii din frunza speciei R. caesius var. mitissimus s-au
evidentiat drept elemente caracteristice perii tectori.

In cadrul cercetirilor de microscopie cantitativi asupra frunzelor de R. caesius var.
mitissimus, alaturi de numarul insulitei vasculare, forma si dimensiunile stomatelor anomocitice,
precum si aspectul celulelor epidermei inferioare constituie alte criterii de diferentiere fata de
celelalte specii, stabilite odata cu determinarea indicelui stomatic.

Pentru analiza fitochimica preliminara a produsului Rubi caesii folium s-au obtinut trei
extracte: eteric, metanolic si apos.



Analiza preliminard a extractului eteric a pus in evidentad prezenta acizilor grasi, a
agliconilor flavonici, a cumarinelor, celelalte sase reactii dand rezultate negative.

Analiza preliminard a extractului metanolic a pus in evidentd prezenta taninului galic,
compusilor reducatori, cumarinelor, a flavonozidelor, celelalte opt grupe de compusi cercetate dand
rezultate negative.

Analiza preliminara a extractului apos a dat rezultate pozitive pentru poliuronide, compusi
reducdtori, oze simple, tanin galic, reactiile pentru saponozide, acizi triterpenici si alcaloizi saruri
fiind negative.

Tn frunzele si tulpinile de R. caesius, prin spectrometrie de absorbtie atomica, procedeul cu
flacara, au fost identificati si s-a stabilit continutul n unii cationi metalici.

Tn cazul speciei R. caesius, in scop medicinal sunt utilizate doar frunzele si fructele,
produse in care nu se acumuleaza concentratii ridicate de Pb**.

Mn%*, Ni?* si Pb*" au prezentat concentratii mai ridicate in tulpini, comparativ cu frunzele,
pe cand Ca®*, Zn*", Fe?** si Cr*" au atins concentratii mai ridicate in frunze, avand rol, probabil, in
procesul de inflorire.

Analiza prin spectrometrie de absorbtie atomicd a confirmat prezenta cationilor metalici
divalenti sau trivalenti, specifici produselor vegetale recoltate de la exemplare de R. caesius aflate la
maturitate (inflorire).

In toate probele analizate au fost determinati cationii Pb®* si Cr**, indicatori ai poluarii
solului si aerului din zonele de recoltare. Prezenta Pb%*, mai ales in tulpini, fara insa ca valorile
determinate sa se apropie de limita maxima admisa, se datoreaza faptului ca zonele de unde au fost
recoltate probele de R. caesius sunt supuse poluarii prin relativa apropiere de circulatia
automobilelor.

Pentru analiza HPLC a polifenolilor din Rubi caesii folium au fost utilizate 18 standarde de
compusi polifenolici: acid caftaric, acid gentizic, acid cafeic, acid clorogenic, acid p-cumaric, acid
ferulic, acid sinapic, hiperozida, izocvercitrozida, rutozida, miricetol, fisetind, cvercitrozida,
cvercetol, patuletina, luteol, camferol si apigenol.

Analiza HPLC a confirmat prezenta, in frunza speciei Rubus caesius a urmatoarelor
componente: trei acizi polifenolcarboxilici (acid cafeic, acid p-cumaric, acid ferulic), doi flavonoli
(cvercetol, camferol) si patru heterozide flavonolice (hiperozida, izocvercitrozida, rutozida,
cvercitrozida).

Dintre componentele sus-mentionate, doar acidul p-cumaric, cvercetolul, camferolul si
cvercitrozida au putut fi determinate cantitativ, celelalte substante fiind in concentratii foarte mici.

Concentratia de camferol din probele analizate este de cca. 4 ori mai mare decat cea de
cvercetol. In proba hidrolizata, concentratia de acid cafeic este de cca. 9 ori mai mare decat in proba
nehidrolizata ceea ce denota prezenta esterilor acestui acid in produsul vegetal medicinal. Raportata
la produsul vegetal, concentratia totald de acid cafeic este de 30 de ori mai mare decat concentratia
de acid clorogenic.

Din analiza rezultatelor acestor determindri se poate concluziona ca derivatii polifenolici se
gasesc intr-o cantitate mica in Rubi caesi folium.

Tincturile din Rubi caesii folium si Rubi caesii cauli, obtinute prin percolare simpla, dupa
F.R. X, au fost caracterizate fizico-chimic. Flavonozidele au fost analizate calitativ prin CSS, iar
cantitativ prin metoda spectrofotometrica, in VIZ.

Prin GC/MS, dupa derivatizare, au fost analizati carbohidratii (alcooli glucidici, mono- si
dizaharide) din tinctura de Rubi caesii folium, pe baza modelelor de fragmentare din spectrele de
masa standard si pornind de la indicii de retentie Kovats. Avand in vedere cad extractia ozelor si
alcoolilor glucidici din produse naturale prevede utilizarea unui mediu hidroalcoolic, concentratiile
relative mari de fructoza si dulcitol din tinctura de Rubii caesii folium ar putea fi corelate cu
prezenta acestor compusi in concentratii ridicate in produsul vegetal supus extractiei.

Pentru trei extracte (eteric, metanolic si apos) din frunzele si tulpinile de R. caesius s-a
testat actiunea fitobiologica asupra germinatiei si alungirii radiculare medii a cariopselor germinate
de grau. Din analiza datelor experimentale, s-a evidentiat inhibitia alungirii radiculare medii, fata de
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martor, pentru toate extractele supuse testarilor. Efectul inhibitor cel mai puternic s-a inregistrat in
cazul extractului metanolic din tulpini.

Testarea microbiologica a tincturilor din Rubi caesii folium si Rubi caesii cauli a fost
realizata pe tulpini de Escherichia coli, Staphylococcus aureus, Proteus vulgaris, Pseudomonas
aeruginosa, Candida albicans. Rezultatele testarilor microbiologice au evidentiat o actiune
antimicrobiana si antimicotica slaba a celor doua tincturi. Totusi, se remarca efectul bacteriostatic
de intensitate medie asupra tulpinilor de Escherichia coli.

Concluzii finale

Rubus caesius este o specie comuna in flora Romaniei, in zonele de stepa pana in etajul
fagului, pe razoare, prin araturi, livezi, tufarisuri.

In lucrarile de specialitate existd foarte putine date cu privire la compozitia chimica si
actiunea farmacologica a speciei R. caesius.

Pentru prima data, prin tehnica microfotografica au fost redate sectiunile transversale prin
tulpina, rahisul foliar si frunza speciei R. caesius var. mitissimus. Tot pentru prima data s-au
efectuat si cercetarile de microscopie cantitativa asupra frunzelor provenite de la specia R. caesius
var. mitissimus, cu privire la determinarea indicelui stomatic si @ numarului insulitei vasculare.

In scopul identificarii grupelor de principii active, s-a realizat analiza fitochimici
preliminara a produsului Rubi caesii folium, recoltat de la specia R. caesius var. mitissimus, din
flora Romaniei, zona Olteniei.

Prin spectrometrie de absorbtie atomica, procedeul cu flacara, au fost identificati si s-a
stabilit continutul in unii cationi metalici (Ca2+, Zn**, Mn?*, Fe?" ¥ Ni?*, Pb*, Cr3+) al frunzelor si
tulpinilor recoltate de la specia R. caesius.

Polifenolii din Rubi caesii folium au fost analizati prin cromatografie de lichide de nalta
performanta cuplatd cu spectrometrie de masa (HPLC/MS). Au fost analizate, in paralel, doud probe
din fiecare extract vegetal, una ca atare si cealaltd hidrolizata.

Tincturile din Rubi caesii folium si Rubi caesii cauli au fost obtinute prin percolare simpla,
conform F.R. X, si apoi caracterizate fizico-chimic. Din punct de vedere calitativ, flavonozidele au
fost analizate prin cromatografie pe strat subtire, iar cantitativ, prin metoda spectrofotometrica, in
VIZ. Carbohidratii din compozitia tincturii de Rubi caesii folium au fost analizati prin GC-MS,
dupa derivatizare, pe baza modelelor de fragmentare din spectrele de masa standard si pornind de la
indicii de retentie Kovats.

S-a testat actiunea fitobiologicd asupra germinatiei si alungirii radiculare medii a
cariopselor germinate de grau, pentru trei extracte (eteric, metanolic si apos), obtinute din frunzele
si tulpinile de R. caesius.

Tincturile din Rubi caesii folium si Rubi caesii cauli au fost testate din punctul de vedere al
actiunii antimicrobiene, pe tulpini de Escherichia coli, Staphylococcus aureus, Proteus vulgaris si
Pseudomonas aeruginosa, dar si al actiunii antifungice, pe tulpini de Candida albicans.

In conditiile in care nu s-au realizat cercetiri ample asupra speciei R. caesius, rezultatele
obtinute in cadrul tezei de doctorat au in vedere caracterizarea farmacognostica si standardizarea
produsului vegetal medicinal Rubi caesii folium.
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mass chromatography; HPLC/MS — high-performance liquid chromatography coupled with mass
spectrometry.

Introduction

Rubus caesius L., blackberry (Rosaceae) is a common species from the Romanian flora, in
the steppe areas to the beech level, on balks, near fences, through plough lands, orchards, bush-like
trees, forest edges, riverside coppices, water sides, especially in plain areas, rarely in mountainous
areas. It blossoms in May-June, sometimes until September and has numerous varieties. Specialized
papers include very few data regarding the chemical composition and pharmacological action of R.
Caesius species. Starting from the main principle of chemo-taxonomy, that is if a species includes
some active principles, we can expect that its phylogenetically related species, especially if they
come from the same genus, have a similar chemical composition from qualitative point of view.

Current knowledge stage

From phytochemical point of view, the leaves coming from the species of Rubus (Rubi
caesii folium, Rubi idaei folium, Rubi fruticosi folium) include a variety of components like: Gallic
tannin, flavonosides (heterosides with aglycons of quercetol and campherol), antocianosides
(cyanidol heterosides), pentacyclic triperpenoids, pectines, organic acids (malic acids, citric acid,
isocitric acid, succinic acid, oxalic acid), oze, lipids, vitamins, mineral salts.

Rubus species have astringent, antidiarrheic, easy laxative, depurative, antiseptic,
hypoglicemiant, nutritive, tonic, haemostatic, diuretic, vulnerary, anti-inflammation action.
Medicinal products taken from Rubus species are used in diarrhoeas, menometroraghias, pulmonary
diseases, angina pectoris, laryngeal-pharyngeal inflammations, haemorrhoids, anal fissures,
leukorrhea. For medicinal purposes Rubus species often serve as leaves infusions and decocts, as
well as for syrups resulted from fruits pressing. The fruits taken from Rubus species are used in
feeding, for making jam, marmalade, syrup.

Personal contributions

Transversal sections through the stem, foliar rachis and the leaf of R. caesius species var.
mitissimus were researched and interpreted for purposes of pharmacognostic expertise, in order to
indicate the anatomic features regarding the medicinal product Rubi caesii folium.

The stem has an incipient secondary structure at the level of the central cylinder. The
cortex is differentiated in the external area by tangential collenchymas and in the internal area by
the parenchyma, some cells being crystal like and have druses of calcium oxalate. All fascicles have
a thick string of sclerenchimatic fibres with strongly thickened and lignified walls in the peripheral
area of the bast.

The foliar rachis has three collateral-open type bast-ligneous fascicles in the fundamental
parenchyma, the middle-abaxial one being bigger, all of them having the same structure like the
ones in the stem; moreover, some cells from the Liberian parenchyma are crystal like.

The leaf has a bifacial-dorsiventral structure, with hipostomatic limb, long unicellular
rough hair, and calcium oxalate crystals or druses.

The microscopic analysis of the powder from the leaf of R. caesius species var. mitissimus
was performed for the first time, rough hair being the characteristic element.

Within quantitative microscopy researches on the leaves of R. caesius var. mitissimus,
along with the number of vascular island, the form and sizes of anomocytic stomata, as well as the
aspect of the lower are other criteria for differentiating them from the other species, established with
the determination of the stomatic index.

For the preliminary phytochemical analysis of the product Rubi caesii folium three extracts
resulted: ethereal, methanolic and aqueous.



The preliminary analysis of the ethereal acid revealed the presence of fat acids, flavonic
aglycons, cumarins, the other six reactions giving negative results.

The preliminary analysis of the metanolic extract revealed the presence of the Gallic tannin,
reducing compounds, cumarins, flavonosides, the other eight groups of compounds giving negative
results.

The preliminary analysis of the aqueous extract gave positive results for poli-uronids,
reducing compounds, simple monoglucides, Gallic tannin, the reactions for saponosides, triterpenic
acids and alkaloid salts being negative.

In the leaves and stems of R. caesius, through atomic absorption spectrometry, the flame
procedure, was used to identify and establish the content in some metallic.

In the case of R. Caesius species, for medicinal purposes, only leaves and fruits are used,
because they are products where high quantities of Pb?* cannot accumulate.

Mn?*, Ni?* and Pb”** had higher concentrations in stems as compared to the leaves, while
Ca®*, Zn?*, Fe?®* and Cr** reached higher concentrations in leaves and probably played a role in
the blossoming process.

The analysis through atomic absorption spectrometry confirmed the presence of bivalent or
trivalent metallic cations, specific to the vegetal products taken from samples of matured
(blossomed) R. caesius.

In all the analyzed samples Pb?* and Cr®" cations were determined, as indicators of soil and
air pollution in gathering areas. The presence of Pb®*, especially in stems, without values getting
closer to the maximum allowed limit, is due to the fact that the areas the samples of R. caesius were
gathered from are facing pollution due to their relative closeness to vehicle traffic.

For the HPLC analysis of the polyphenols of Rubi caesii folium 18 standards of
polyphenolic compounds were used: caftaric acid, gentisic acid, caffeic acid, chlorogenic acid, p-
cumaric acid, ferulic acid, sinapinic acid, hiperoside, isoquercitroside, rutoside, miricetol, fisetine,
quercitroside, quercetrol, patuletine, luteol, kaempferol and apigenol.

The HPLC analysis confirmed the presence in the leaf of Rubus caesius species of the
following components: three polyphenol-carboxylic acids (caffeic acid, p-cumaric acid, ferulic
acid), two flavonols (quercetol, kaempferol) and four flavonolic heterosides (hiperoside,
isoquercitroside, rutoside, quercitroside).

Of the above components, only the p-cumaric acid, the quercetol, the kaempferol and the
quercitroside could be quantitatively determined, the other substances being present only in very
low concentrations.

The concentration of kaempferol from the analyzed samples is about 4 times higher than
the one of quercetol. In the hydrolyzed sample, the concentration of caffeic acid is about 9 times
higher than in the non-hydrolyzed sample which reveals the presence of this acid esters in the
medicinal vegetal product. Compared to the vegetal product, the total concentration of caffeic acid
is 30 times higher than the concentration of chlorogenic acid.

The analysis of these results leads to the conclusion that polyphenolic derivatives can be
found in small amounts in Rubi caesi folium.

Tinctures of Rubi caesii folium and Rubi caesii cauli were achieved through simple
percolation, according to F.R. X, and then characterized from physical and chemical point of view.
From qualitative point of view, flavonosides were analyzed through thin layer chromatography, and
quantitatively through spectrophotometric method, in VIZ.

Through GC/MS, after deritivization, carbohydrates were analyzed (glucidic alcohols,
mono- and bi-sacharides) from the composition of the tincture of Rubi caesii folium, based on
fragmentation patterns from standard mass spectra and starting from Kovats retention indices.
Considering that the extraction of oze and glucidic alcohols from natural products provides the use
of a hydroalcoholic environment, the relatively high concentrations of fructose and dulcitol from the
tincture of Rubii caesii folium could be correlated with the presence of these compounds in high
concentrations in the vegetal product undergoing extraction.

Phytobiological action was tested on germination and average radicular elongation of
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wheat germinated caryopsis, for three extracts (etheric, methanolic and aqueous), resulted from the
leaves and stems of R. caesius. The analysis of experimental data has revealed the inhibition of
average radicular elongation towards the witness, for all tested extracts. The most powerful
inhibiting effect was recorded in the case of methanolic extract from stems.

Microbiological testing of the tinctures of Rubi caesii folium si Rubi caesii cauli was made
on stems of Escherichia coli, Staphylococcus aureus, Proteus vulgaris, Pseudomonas aeruginosa,
Candida albicans. Microbiological tests results have revealed poor antimicrobial and antimicotic of
the two tinctures. Nonetheless, we notice the bacteriostatic effect of medium intensity on the stems
of Escherichia coli.

Final conclusions

Rubus caesius is a common species from the Romanian flora, in the steppe areas to the
beech level, on balks, through plough lands, orchards, bush-like trees.

Specialized papers include very few data regarding the chemical composition and
pharmacological action of R. Caesius species.

For the first time, the microphotographic technique was used to render transversal sections
through the stem, foliar rachis and the leaf of R. caesius var. mitissimus. For the first time as well,
quantitative microscopy researches were made on the leaves coming from R. caesius species var.
mitissimus, regarding the determination of the stomatic index and the number of the vascular island.

In order to identify the groups of active principles, a preliminary phytochemical analysis of
the product Rubi caesii folium was made, taken from R. caesius speciesvar. mitissimus, of the
Romanian flora, in the Oltenia area.

High-performance liquid chromatography was used to determine the content in some
metallic cations (Ca?*, Zn®**, Mn*", Fe?*®* Ni*, Pb*, Cr*") of leaves and stems taken from R.
Caesius species.

The polyphenols of Rubi caesii folium were analyzed through high-performance liquid
chromatography coupled with mass spectrometry (HPLC/MS). Two samples of every vegetal
extract were analyzed in parallel, one as such and the other hydrolyzed.

The tinctures of Rubi caesii folium and Rubi caesii cauli were achieved through simple
percolation, according to F.R. X, and then physically and chemically analyzed. From qualitative
point of view, the flavonosides were analyzed through thin layer chromatography, and
quantitatively through spectrophotometric method, in VIZ. Carbohydrates (glucidic alcohols, mono-
and bi-sacharides) from the composition of the tincture of Rubi caesii folium were analyzed through
GC-MS, after deritivization, based on fragmentation patterns from standard mass spectra and
starting from Kovats retention indices.

Phytobiological action was tested on germination and average radicular elongation of
wheat germinated caryopsis, for three extracts (etheric, methanolic and aqueous), resulted from the
leaves and stems of R. caesius.

Tinctures of Rubi caesii folium and Rubi caesii cauli were tested from the point of view of
their antimicrobial action, on stems of Escherichia coli, Staphylococcus aureus, Proteus vulgaris
and Pseudomonas aeruginosa, as well as their anti-fungi action on stems of Candida albicans.

Taking into consideration that there have not been any advanced researches on R. Caesius
species, the results achieved within the doctoral thesis refer to the pharmacognostic characterization
and standardization of the medicinal vegetal product of Rubi caesii folium.
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