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Background: Considering the continuous need to fi nd new sources of polyphenolic compounds, we performed a pharmacognostical exami-

nation of the species Fallopia dumetorum (L.) Holub sin. Polygonum dumetorum L. (Polygonaceae). The plant is common in the plain regions 

of Romania and has not been exploited therapeutically.

Materials and method: Microscopic examination was performed on cross-sections, surface preparations and on powder obtained from 

the aerial parts of the fl owering plant. Qualitative chemical analysis was realized by phytochemical screening and thin layer chromatography 

(TLC). Phenolic compounds were assayed by spectrophotometric methods: fl avonoids expressed as rutin (with aluminium chloride), phenol-

carboxylic acids expressed as chlorogenic acid (Arnow’s method) and proanthocyanidins expressed as cyanidin chloride (in acidic medium, 

by conversion to anthocyanins). 

Results: The species has the following microscopic characters: anomocytic stomata, druses of calcium oxalate, sessile, pluricellular glandular 

hairs and pollen grains with smooth exine. Polysaccharides, reducing compounds, coumarins, sterols/triterpenes, phenol-carboxylic acids, 

fl avones, proanthocyanidins, tannins and carotenoids were identifi ed by phytochemical screening; chlorogenic acid, caffeic acid, quercetin 

and stigmasterol/beta-sitosterol were detected by TLC. F. dumetori herba has a content of 1.49 ± 0.105 g% polyphenol-carboxylic acids, 0.40 

± 0.087g% fl avonoids and 0.18 ± 0.002 g% proanthocyanidins. 

Conclusions: We have characterized pharmacognostically the native species F. dumentorum. Due to its content in phenolic compounds it 

might serve as a source of polyphenols.
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Introduction
Polyphenolic compounds are of a particular interest lately 
due to the numerous pharmacological actions attributed 
to them. Recent research on the antioxidant properties of 
polyphenols have demonstrated several therapeutic actions: 
anti-infl ammatory [1–3], hepatoprotective [4], anticancer 
[3], hypoglycemic [5], of prevention of atherosclerosis [3] 
and Alzheimer's disease [6]. Furthermore, the research of 
their antiulcer, antimicrobial and antiviral actions have 
yielded positive results [7,8].

Studies of the pharmacological activity of phytocom-
plexes obtained from diff erent Fallopia genera species indi-
cated their usefulness in diabetes, liver disease, hypercho-
lesterolemia and other diseases. Extracts from F. japonica 
(Houtt.) Ronse Decr. have hypoglycemic activity by in-
hibiting the activity of -D-glucosidase, invertase, and 
lactase, and to a limited extent by inhibiting the activity 
of -amylase [9,10]. Th e hepatoprotective activity of F. 

japonica and F. multifl ora (Th unberg) Haraldson was evi-
denced in several studies on CCl4-induced liver injury in 
rats and mice and on liver cell cultures [11,12].

Fallopia dumetorum (L.) Holub sin. Polygonum dume-
torum L. is a herbaceous annual plant, with voluble stem, 
native to Europe, Northen Africa, Turkey, the Caucasus, 
Northen Iran, Southern and Western Siberia, Central Asia, 
Japan and introduced in Northern America [13–15]. 

Th e chemical composition has been scarcely investigat-
ed and only the fl avonoid fraction has been characterized 
from a qualitative point of view, for taxonomic purposes; 
the aerial parts contained heterosides of kaempferol (3-O-
galactoside, 3-O-glucoside), quercetin (3-O-galactoside, 
3-O-glucoside), apigenin (6-C-glucoside, 8-C-glucoside) 
and luteolin (8-C-glucoside)[16]. 

Th e species is traditionally used for its laxative and pur-
gative action in the Srinagar region (Himalayas) [17,18]. 
Bibliographic sources do not mention neither the part of 
the plant, nor the mode of administration. 

Th e plant is common in the plain regions of Roma-
nia and has not been exploited therapeutically. Having in 
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mind its relatedness to the species mentioned above and 
the continuous need to identify new sources of polyphe-
nols, we performed a botanical, qualitative and quantita-
tive chemical analysis of polyphenolic compounds of the 
species F. dumetorum (L.) Holub.

Methods
Th e plant material was collected from Zimnicea, Teleor-
man county, Romania, in June 2011, during the blooming 
period.

Microscopic examination
Th e microscopic examination was performed on manually 
executed cross sections of the root, stem, petiole and leaf 
and surface preparations from leaf and fl ower. Th e cross 
sections were clarifi ed with Javel water and double stained 
with iodine green and alum-carmine; the surface prepara-
tions were clarifi ed with a 5% NaOH solution [19]. Th e 
microscopic preparations were analyzed using a Labophot 
2-Nikon microscope (ocular 10×, ob. 4×, 10×, 40×) cou-
pled with a Nikon 70D digital camera.

Th e qualitative chemical analysis was performed on the 
fl owering aerial parts, through phytochemical screening 
and thin layer chromatograpy (TLC). 

TLC analysis and phytochemical screening
Sample preparation: 5.00 g of dry plant material were ex-
tracted with diff erent polarity solvents. First the product 
macerated for 24 h at room temperature with 25 mL di-
ethyl ether, then refl uxed for 30 minutes, fi rst with 50 mL 
methanol, then with 50 mL distilled water. Th e extractive 
solutions were coded as PDEth (the etheric solution), PDM 
(the methanolic solution) and PDA (the aqueous solution). 
Aliquots of 25 ml of the PDM and the PDA solutions were 
subjected to acid hydrolysis with HC1 1M, 1:1 (v/v), then 
extracted with diethyl ether (3 times with 10 ml). Th e 
combined etheric solutions, dehydrated on anhydrous 
Na2SO4 and fi ltered, were concentrated on the water bath, 
up to 5 ml. Th e obtained solutions were coded as PDMH 
and PDAH.

Th e chemical screening was performed through char-
acteristic chemical reactions described in the literature for 
the following classes of phytocompounds: polysaccharides, 
reducing compounds, coumarins, sterols/triterpenes, phe-
nol-carboxylic acids, fl avones, anthocyanidins, proantho-
cyanidins and tannins, carotenoids [20]. 

For the identifi cation of fl avonoids, phenol-carboxylic 
acids and sterols TLC was performed.

Chromatography conditions:
 – stationary phase: silica gel 60 F254 on an Al/plastic 
support (Merck);

 – mobile phase: chloroform – acetone, 80:20 (v/v), for 
the identifi cation of the sterols [21]; ethyl acetate –
formic acid – water, 1:1:8 (v/v) for the identifi cation 
of glycosides; toluene – ethyl acetate – formic acid, 
5:3:1 (v/v), for the identifi cation of the aglycones [22];

 – reference substances: (dissolved in ethanol 96%): 
-sitosterol, stigmasterol, caff eic acid, chlorogenic 
acid, quercetin, kaempferol, myricetin, rutin trihy-
drate (1 mg/mL) and hyperoside, isoquercitroside 
(0.2 mg/mL) (Sigma Aldrich).

 – reagents: acetic anhydride, sulfuric acid – ethanol, 
1:1 (v/v) (reagent 1) – for the sterols; Natural Rea-
gent Product (diphenylboric acid aminoethyl ester) = 
PEG (Neu/Peg. No. 28) (reagent 2) – for the fl avo-
noids [23,24].

Phenolic compounds assay
Sample preparation:

 – for phenol-carboxylic acids and fl avonoid assays: 
1.000 g plant material was extracted with 50 mL 
ethanol 50% at refl ux: after cooling, the solution was 
fi ltered and completed to 50 mL with solvent; 

 – for the proanthocyanidins assay: 1.000 g of plant ma-
terial were treated with 50 mL HCl 2N and refl uxed 
for 45 min; after cooling, the solution was fi ltered 
and twice extracted with 20 mL n-butanol in a sepa-
ration funnel and the volume of the two combined 
upper layers was completed to 50 mL with n-butanol.

Phenolic compounds content was determined by spec-
trophotometric methods with a UV/Vis Jasco V650 spec-
trometer. 

Th e assay of fl avonoids was performed according to 
the Romanian Pharmacopoeia, 10th Ed. – Cynarae folium 
monograph [25]. Th e total fl avonoids content was ex-
pressed as rutin by interpolating the results on a calibration 
curve. Th e calibration curve was plotted by preparing ru-
tin solutions at concentrations between 15 and 40 μg/mL 
in ethanol 50%, and registering the samples absorbance at 
 = 420 nm. 

Total phenol-carboxylic acids content was estimated ac-
cording to the European Pharmacopoeia 6th Ed. – Fraxini 
folium monograph [26]; the method is based on Arnow’s 
reaction with HNO2/HCl, and the measuring of the ox-
ime absorbance at  = 525 nm; results were expressed as 
chlorogenic acid (g%). 

Total proanthocyanidins content was assayed according 
to Lebreton method by converting the proanthocyanidins 
in acidic medium to anthocyanins, and measuring the 
samples absorbance at  = 550 nm; results are expressed as 
cyanidin chloride [27]. 

Results
Th e microscopic examination of the root cross sections 
revealed a secondary structure with sclerenchyma fi bers 
(Figure 1). Th e ridged circular stem presents the follow-
ing characteristics: lacunar collenchyma (under the ridges), 
cortical parenchyma with calcium oxalate druses and con-
tinuous sclerenchyma formation all round the stem (Figure 
2). Th e leaf blade has a dorsi-ventral structure with two 
collateral vascular bundles and unicellular trichomes on the 
surface of the epidermis (Figure 3). Th e petiole presents a 
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Fig. 1. The root cross-section (40x)

Fig. 3. The leaf cross-section (40x)

Fig. 5. Leaf surface preparation (400x)

Fig. 7. Flower surface preparation (400x)

Fig. 2. The stem cross-section (40x)

Fig. 4. The petiole cross-section (40x)

Fig. 6. Leaf surface preparation (100x)

Fig. 8. Flower surface preparation (400x)
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semicircular structure with two obvious margins, lacunar 
collenchyma and 6 vascular bundles (Figure 4). Th e exami-
nation of the surface preparations revealed: calcium oxalate 
druses, pluricellular sessile glandular trichomes (Figure 5), 
anomocytic stomata (Figure 6) – in the leaf; unicellular 
papillae (Figure 7) and pollen grains with smooth exine 
(Figure8) – in the fl ower.

By phytochemical screening, polysaccharides, reduc-
ing compounds, coumarins, sterols/triterpenes, phenol-
carboxylic acids, fl avones, proanthocyanidins and tannins, 
carotenoids were identifi ed. 

Th rough TLC, the following compounds were identi-
fi ed:

 – chlorogenic acid (green fl uorescence, Rf = 0.52, in 
PDA and PDM) (Figure 9);

 – caff eic acid (green fl uorescence, Rf = 0.97 in PDA) 
(Figure 9);

 – quercetin (orange fl uorescence, Rf = 0.45 in PDMh); 
 – stigmasterol/-sitosterol (Rf = 0.76) (Figure 10).

Phenolic compounds assay
A six point linear calibration curve of rutin in the 15–40 
μg/mL range with good linearity (R = 0.9997; y = 0.0230x 
– 0.0125) was obtained. 

Th e results (mean ± standard deviation, 95% confi dence 
interval) of quantitative determinations are shown in Table 
I.

Discussion
Th e analyzed species can be identifi ed by: sclerenchyma 
fi ber packages (root), continuous sclerenchyma forma-
tion (stem), lacunar collenchyma (stem, leaf ), unicellular 
trichomes and multicellular glandular sessile trichomes 
(stem, leaf ), calcium oxalate druses (stem, leaf ), anomo-
cytic stomata (leaf ) and pollen grains with smooth exine 
(fl ower). To the best of our knowledge, the microscopic 
characterization of this species has not been investigated. 
Th e elements observed in stem, leaf and petiole cross sec-
tions are similar with the ones described for F. aubertii, 
which is a related species. Th e anatomical particularities 
revealed in the leaves and fl owers surface preparations from 
the two species are also similar [28]. However, F. dume-
torum can be diff erentiated from F. aubertii by the shape 
of the stem cross sections (smooth at F. aubertii and with 
ridges at F. dumetorum) and the presence of lacunar col-
lenchyma under the stem ridges. 

Flavonoid aglycons in natural state (in the absence of 
hydrolysis) could not be detected in the plant material; 
they could be identifi ed only after acid hydrolysis. Rutin, 
hyperoside, kaempferol, apigenin and luteolin were not 
identifi ed in any of the extracts tested, altrough they are 
mentioned in the literature [16]. Instead, we have shown 
the presence of free phenolic acids (chlorogenic acid, caf-
feic acid) in the tested extracts, a fi nding not previously 
reported. Th e TLC analysis can be used for the diff eren-
tiation of F. dumetorum from the related species F. convol-
vulus and F. aubertii in which rutin, hyperoside, isoquer-

Fig. 9. Heterosides TLC plate: 1 – hyperoside , 2 – rutin, 3 – izo-
quercitrin, 4 – chlorogenic acid, caffeic acid, 5 – PDM , 6 – PDA

Fig. 10. Sterols TLC Plate: 1 – -sitosterol, 2 – stigmasterol, 3 – 
PDeth
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Table I. Phenolic content of F. dumetori herba

Phenolic compound Content (g%)

M ± , n = 5 95% CI

Total phenol-carboxylic acids 1.49 ± 0.105 1.224–1.748

Total fl avonoids 0.40 ± 0.087 0.288–0.503

Total proanthocyanidins 0.18 ± 0.002 0.175–0.185



71

citrin, myricetin and kaempferol were additionally found 
[28,29]. 

Th e content of fl avonoid compounds in the aerial part 
of F. dumetorum (0.4 g%) is considerably lower than that 
reported for F. multifl ora (2.74 g%)[30], but the phenol-
carboxyllic acid contents is relatively high (1.49 g%).

Conclusions
We have characterized pharmacognostically the native spe-
cies F. dumentorum. Th e main histo-anatomical elements 
are: continuous sclerenchyma formation, lacunar collen-
chyma under the ridges of the stem and unicellular tri-
chomes and multicellular glandular sessile trichomes on 
the epidermis of the leaf. A relatively high content of phe-
nolic acids was found and chlorogenic acid, caff eic acid 
and quercetin were identifi ed. Due to its content in phe-
nolic compounds, F. dumetorum may serve as a source of 
polyphenols. 
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