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ABSTRACT: Japanese knotweed (Polygonum cuspidatum) is currently appreciated as a source of 
resveratrol, a stilbene with exceptional potential in the management of cardiometabolic disorders and cancer. 
While the underground parts of plants growing in Asia are particularly researched for the extraction of 
resveratrol, plant populations growing in Europe have mostly received attention due to their highly invasive 
character. The potential use of invasive Polygonum cuspidatum is unclear. The aim of the study was to 
investigate invasive Japanese knotweed populations growing in Romania as a source of plant material for 
further research of its medicinal potential. Fourier-transform infrared spectroscopy (FTIR) and thermal 
analysis (TG/DSC) were employed to characterize the rhizome extract. Subsequently, the kinetic response 
upon treatment with DPPH was monitored as a measure of the antioxidant activity and related to the total 
phenolic content. The total phenolic content of the extract measured in the current study was 146.34±5.36 
mg/g extract expressed as gallic acid equivalents. Our results establish a useful background for the potential 
inclusion of wild growing knotweed in dietary supplements and cosmetic preparations. 
 
Keywords: Polygonum cuspidatum, FT-IR, DPPH, antioxidant, polyphenols  

 
INTRODUCTION: 

Polygonum cuspidatum Sieb. and Zucc. (syn. 

Fallopia japonica (Houtt.) Ronse Decraene, 

Reynoutria japonica  Houtt.), known as Japanese 

knotweed, is a herbaceous plant originating from Asia. 

It grows as well in Europe and North America where it 

is considered an invasive plant (Weston et al., 2005).  

Japanese knotweed is well-known for its content in 

resveratrol, a stilbene found in the underground parts. 

P. cuspidatum growing in Asia represents today the 

main source for the extraction of resveratrol (Wang et 

al., 2013). This molecule has intensely been researched 

in the context of cardiovascular and metabolic diseases 

(Petrovski et al., 2011; Poulsen et al., 2013), as well as 

an anticancer agent (Carter et al., 2014). It is one of the 

most promising natural compounds, displaying 

antioxidant, cardioprotective, anti-inflammatory, 

anticancer, neuroprotective (Smoliga et al., 2011), anti-

diabetic, and anti-obesity activities (Szkudelska et al., 

2010).  

Besides being a mere source of resveratrol, P. 

cuspidatum has a well-established history of traditional 

uses in Chinese medicine, where the roots and 

rhizomes are used in inflammatory diseases, hepatitis, 

diarrhea and tumors (Wang et al., 2013). Extracts from 

Japanese knotweed have been studied for several 

therapeutic activities, related to traditional indications 

of this plant or to common diseases encoutered 

nowadays (Ghanim et al., 2010; Zhang et al., 2013). 

Recent research suggests that the plant material 

may represent an interesting herbal remedy or dietary 

supplement due to its content in various flavonoids, 

anthraquinones (emodin), phenolic compounds and 

stilbenes (Sun et al., 2015) (Fig.1). In particular, the 

invasive varieties of knotweed provide a great biomass. 

To this end, studies have analyzed various parts of 

knotweeds growing all over the world (Fan et al., 2013; 

Kirino et al., 2012; Vrchotová et al., 2007). Flowers 

contain high amounts of quercetin, and the stems 

contain piceid and chlorogenic acid (Vrchotová et al., 

2010). Leaves contain neochlorogenic acid displaying a 

high antioxidant activity (Kurita et al., 2016). 

Furthermore, the resveratrol content of samples 

collected from different sites has been evaluated, 

revealing a lower amount in samples from Switzerland 

compared to those originating from China (Fan et al., 

2013).  

Beside well known methods for the separation and 

characterization of bioactive compounds in plant 

extracts such as thin-layer chromatography (TLC), 

high-performance liquid chromatography (HPLC) or 

column chromatography, non-chromatographic 

techniques like Fourier-transform infrared 

spectroscopy (FTIR) have been proposed to facilitate 

the identification of compounds or functional groups 

that are found in these plant products (Sasidharan et al, 

2011). FTIR has emerged as a simple and rapid method 

to point out the main groups of compounds from the 

plant extracts (Kamble and Gaikwad, 2016). It has 

been applied for the investigation of plant extracts from 

Hippophae rhamnoides (Ahmad and Ali, 2013), Urtica 

dioica (Maobe and Nyarango, 2013), Gymnema 

sylvestre (Subashini et al, 2015), Embelia ribes 

(Kamble and Gaikwad, 2016) or plants used in wound 

healing (Oliveira et al, 2016).  
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Fig.1. Chemical structures of representative compounds from Polygonum cuspidatum. (a) resveratrol; (b) quercetin; (c) 

emodin; (d) chlorogenic acid. 
 

Thermogravimetry – Differential Scanning 

Calorimetry (TG - DSC) has as well been employed for 

the characterization of plant extracts in previous 

studies. Fernandes et al. (2012) used this technique for 

the thermal characterization of extracts from Ximenia 

americana and Schinopsis brasiliensis, da Costa et al. 

(2013) evaluated the thermal behavior of Heliotropium 

indicum extract.   

The aim of the present study was to investigate 

invasive Japanese knotweed population growing in 

Romania as a source of plant material for further 

research of its medicinal potential. Thermal analysis 

(TG/DSC) and infrared spectroscopy (FTIR) were used 

in order to characterize the crude methanol extract from 

rhizomes. Subsequently, we assessed the total 

polyphenol content and the antioxidative activity. Our 

results create a background for the utilization of wild 

growing knotweed as an ingredient of herbal remedies 

and cosmetic preparations.  

 

MATERIALS AND METHODS: 
Plant material and extraction procedure 
The plant material (young rhizomes with a diameter 

of 0.5 - 1 cm) was collected in spring 2016 from the 

wild flora of Bihor county, Romania. The identification 

was done according to the Flora by Ciocârlan (2000). 

A voucher specimen was deposited in the Herbarium of 

the Department of Pharmaceutical Botany, Faculty of 

Pharmacy „Victor Babes” University of Medicine and 

Pharmacy, Timisoara, Romania. The rhizomes were 

washed, dried at room temperature in a dark place and 

grinded. Fifty grams of plant material were extracted 

with 1 L methanol for 20 min in an ultrasonication 

bath. The procedure was repeated three times. 

Methanol was removed under reduced pressure in a 

rotary evaporator at 35˚C.  

 

Chemicals and standards 
Gallic acid and 1,1-diphenyl-2-picrylhydrazyl 

(DPPH) were purchased from Sigma Aldrich 

(Germany). Folin Ciocalteu reagent was from Scharlau 

(Spain), and ascorbic acid was purchased from Lach-

Ner (Czech Republic).  

 

Fourier Transform Infrared Spectroscopy 
(FT-IR) analysis 

The FT-IR spectrum was recorded using a 

Shimadzu Prestige-21 spectrometer in the range 400-

4000 cm
-1

, with a resolution of 4 cm
-1

 using KBr 

pellets.  

 

Thermogravimetric – Differential Scanning 
Calorimetry (TG-DSC) analysis 

Thermal analysis was performed with a Netzsch 

STA 449C instrument, employing air atmosphere at a 

flow rate of 20 mL/min. The TG/DSC curves were 

recorded in the range 25-1000ºC with a heating rate of 

10 K/min, using alumina crucibles. 

 

Determination of total phenolic content 
Total phenols in the extract were calculated using 

Folin-Ciocalteu assay (Singleton and Rossi, 1965) with 

some modifications. A 1mg/mL extract solution in 

50% ethanol was prepared. To 0.5 mL of this sample 

were added 2.5 mL Folin Ciocalteu reagent (diluted 

1:10) and 2 mL of 7.5% sodium carbonate solution. 

The samples were kept at room temperature and in the 

dark for two hours, then the absorbance was read at 

750 nm using a Uvi Line 9400 Spectrophotometer. The 

phenolic content was calculated using a standard curve 

of gallic acid (Fig.2). The results were expressed as 

milligrams of gallic acid equivalents (GAE)/g extract. 
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Fig.2. Calibration curve for gallic acid. 

 

1,1-Diphenyl-2-hydrazyl (DPPH) radical 
scavenging assay 

The antioxidant activity of the extract was 

evaluated using DPPH radical scavenging assay which 

was first described by Blois (1958). A 1 mmol/L DPPH 

solution in ethanol 96% (m=0.0395 g/100 mL ethanol) 

was prepared and stored at 4ºC in a dark place. Sample 

solutions of different concentrations (1mg/mL, 0.5 

mg/mL, 0.25 mg/mL, 0.1 mg/mL in ethanol 50%) were 

prepared. At the same time, it was prepared a solution 

of ascorbic acid 0.167 mmol/L in ethanol 96% (v/v) in 

order to use it as blank control. 0.5 mL of the sample 

solutions (including the ascorbic acid solution) were 

mixed with 0.5 mL DPPH (1 mmol/L) and 2 mL 

ethanol 96%. The absorbance was monitored at 516 nm 

for 10 minutes (600 seconds) using a Uvi Line 9400 

Spectrophotometer from SI Analytics. 

Antioxidant activity was calculated using the 

following formula: 

AAO % =  100 – A516 (t) / A516 (t=0) x 100
 Where:  AAO     - Antioxidant activity;
 

A516 (t)    - Absorbance measured at 516 nm 

at a specific time; 

A516 (t=0)  - Absorbance measured initially at 

516 nm (without sample). 

RESULTS AND DISCUSSION: 
  FT-IR analysis 

 FT-IR is a spectroscopic method appreciated 

in the pharmaceutical analysis. Recently, it is 

increasingly exploited for the characterization of plant 

extracts (Fernandes et al., 2012; Ighodaro et al., 2016). 

In our study, spectral data enabled the identification of 

several absorption bands originating from specific 

structural elements (Fig.3). In the range 3200-3600 cm
-

1
, indicative of the stretching vibration of H-bonded 

intermolecular OH groups, νOH,, the spectrum displays a 

representative peak at 3373.50 cm
-1

. The band at about 

2950 cm
-1

 can be attributed to the asymmetric 

stretching vibration of methyl group. 

At 700-900 cm
-1

 and at 950-1225 cm
-1

 there are 

bands characteristic for the C-H vibrations in aromatic 

ring. The bands at 1450 cm
-1

, 1520 cm
-1

, 1610 cm
-1

 

correspond to C=C stretching vibrations of the 

aromatic ring. The bands at 1520 cm
-1

 and 1450 cm
-1

 

can  be also assigned to the condensed aromatic 

hydrocarbons, to the C=O stretching of ketone and of 

the O-H bending. The band at about 1060 cm
-1

 can be 

related to the C-O-C stretching vibrations from ethers 

(Nakanishi and Solomon, 1977). 

 
Fig. 3. FTIR spectrum of Polygonum cuspidatum extract. 
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Upon comparison of our data to the FTIR spectrum 

of P. cuspidatum roots of samples from Japan 

performed by Machmudah and co-workers (2009), 

several similarities can be pointed out concerning the 

general aspect of the spectra and bands from specific 

ranges. This fact confirms the usefulness of the FTIR 

method to identify the chemical constituents and the 

structures of P. cuspidatum.  

 

 Thermal analysis by DSC/TG 
Information regarding the stability and thermal 

behavior of P. cuspidatum were provided by thermal 

analysis. 

The thermal behavior of the sample is shown in 

Fig.4. It can be noticed a series of endothermic and 

exothermic effects on DSC curve, accompanied by 

mass loss on the TG curve. The endothermic effect at 

about 120°C can be assigned to water evaporation. The 

broad exothermic effect in the range 450-670°C 

accompanied by important mass loss on TG curve 

(54%) can be related to the  oxidative degradation of 

some compounds from the extract (Fig. 4, blue curve). 

A continuously weak exothermic effect can be 

observed on the DSC curve up to 950°C accompanied 

by a small mass loss of 5.63% on TG curve. This effect 

can be assigned to the burning of organic residues from 

the sample. 

 

 
Fig. 4. DSC and TG curves of Polygonum cuspidatum extract.  
 

DSC/TG analysis has previously been employed for 

the characterization of plant extracts (Fernandes et al., 

2012). Plant extracts contain mixtures of compounds 

that can interact. For this reason, the degradation 

products can be produced in different quantities, 

depending on the sample (da Costa et al., 2013).  

 

Total phenolic content 
Polyphenols represent a large group of secondary 

plant metabolites with high medicinal interest (Dai and 

Mumper, 2010). Best known for their antioxidant 

properties, they modulate the activity of a variety of 

enzymes, receptors and metabolic pathways 

(Obrenovich et al., 2011). The Folin-Ciocalteu method 

was initially developed for the determination of 

tyrosine and tryptophane in proteins (Folin and 

Ciocalteu, 1927) but gained a large popularity after its 

employment in the analysis of total phenolic substances 

(Singleton and Rossi, 1965). The method is widely 

used in most studies concerning plant extracts with 

therapeutic potential and correlated with their 

antioxidant activity (Proestos et al., 2013; Krishnaiah 

et al., 2011). The total phenolic content of the extract 

measured in the current study was 146.34±5.36 mg/g 

extract expressed as gallic acid equivalents.  

This result is comparable to data from other studies 

investigating P. cuspidatum in samples from Asia. Lin 

et al (2010) identified a phenolic content of 

276.78±39.31 mg/mL expressed as gallic acid 

equivalents for the ethanolic extract from P. 

cuspidatum roots. The high phenolic content was also 

observed in other studies. The results of Pan et al. 

(2007) indicated a content of 104.83±8.58 mg 

pyrocatechol equivalents/g dry weight and Hsu et al 

(2007) 641.1±42.6 mg/g sample as gallic acid 

equivalents.  

 

Antioxidant activity 
 In order to evaluate the antioxidant activity of 

Japanese knotweed extract obtained from invasive 

plants, the DPPH - radical scavenging effects were 

monitored at different concentrations (1mg/mL, 0.5 

mg/mL, 0.25 mg/mL and 0.1 mg/mL) (Fig. 5). We 

chose to monitor the scavenging effect in time, an 

approach that allows to point out the duration required 

to attain the steady state since different antioxidants 

can react differently (Mishra et al., 2012). Ascorbic 

acid was used as standard. 

P. cuspidatum extract exhibited significant 

concentration-depending scavenging effects on DPPH 

radical. The highest antioxidant effect (92 %) was 

observed for the sample with the highest concentration 

(1 mg/mL). The antioxidant activity of this sample was 

close to that of ascorbic acid (92% vs 95 %), a well-

↑ exo  
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known antioxidant. The time required to reach the 

steady state (Fig. 5) was also dependent on the 

concentration, a longer time was needed for the 

samples with a lower concentration.  

Antioxidants are considered important agents in the 

prevention of several disorders (Alam et al., 2013), and 

the plant extracts rich in antioxidant compounds have 

been intensively studied (Butu et al., 2013; Krishnaiah 

et al., 2011). DPPH assay is widely employed for the 

evaluation of antioxidant activity in plant samples 

(Alam et al., 2013; Toma et al., 2013).  

 

 
Fig. 5. Antioxidant activity of ascorbic acid and Polygonum cuspidatum extract solutions. 
  

The antioxidant activity observed is in accordance 

with previous studies focusing on P. cuspidatum root 

extracts in samples from Asia. Hsu et al. (2007) 

observed an important antioxidant effect of P. 

cuspidatum root extract evaluated by DPPH assay, that 

was correlated with the high phenolic and flavonoid 

content of this extract. A significant DPPH radical 

scavenging effect was also noticed for ethanol and 

ethyl acetate root extracts depending on the 

concentration (Lin et al., 2010). Pan et al (2007) 

evaluated the DPPH radical scavenging activity in time 

and observed an antioxidant effect of P. cuspidatum 

ethanolic extract higher than that of resveratrol. The 

antioxidant activity evaluated by DPPH method was 

higher than that observed for sage (82%), but lower 

than that of pomegranate extract (94%) at the same 

concentration (1mg/mL) (Oliveira et al, 2016).  

To our knowledge there is only one study that 

evaluates the antioxidant properties of Polygonum 

cuspidatum growing in Romania, but it investigates 

other plant organs (buds). In their research, Lazurca 

and co-workers (2012) identified high amounts of 

phenolic compounds (1048±13 to 1426±15 mg gallic 

acid equivalents/100 g fresh buds) and a significant 

DPPH scavenging activity of Japanese knotweed bud 

extracts in different solvents. 
 

CONCLUSIONS: 
Characteristic bands in the FT-IR spectrum are in 

accordance with structural elements of main compound 

classes cited in the literature for P. cuspidatum 

rhizomes: stilbenes, flavonoids, antraquinones, 

phenolic acids. The polyphenol content and the 

antioxidant activity of the analyzed plant product 

highlights the interest of invasive Japanese knotweed in 

pharmaceutic and nutraceutical applications. To our 

knowledge this is the first characterization of the 

extract of Polygonum cuspidatum growing wild in 

Romania, associating the FTIR spectroscopy and 

DSC/TG thermal analysis. 
 

REFERENCES: 
Ahmad B, Ali J, Physiochemical, minerals, 

phytochemical contents, antimicrobial activities 

evaluation and Fourier transform infrared 

(FTIR) analysis of Hippophae rhamnoides L. 

leaves extracts. Afr J Pharm Pharmacol, 7(7), 

375-88, 2013 

Alam MN, Bristi NJ, Rafiquzzaman M, Review on in 

vivo and in vitro methods evaluation of 

antioxidant activity. Saudi Pharm J, 21(2),143-

52, 2013 

Blois MS, Antioxidant determinations by the use of a 

stable free radical. Nature, 181, 1199-1200, 

1958 

Butu M, Golea D, Rodino S, Butu A, Comparative 

study of the antioxidant activity and of the 

polyphenolic content for Thymus vulgaris leaves 

and Pinus sylvestris shoots. Studia Univ. VG, 

SSV, 23(2), 223-227, 2013 

Carter LG, D’Orazio JA, Pearson KJ, Resveratrol and 

cancer: focus on in vivo evidence. Endocr Relat 

Cancer, 21(3), R209-25, 2014 

Ciocârlan V, Flora Ilustrată a României Pteridophyta et 

Spermatophyta. Editura Ceres, București, 2000  

da Costa RS, Negrão CA, Camelo SR, Ribeiro-Costa 

RM, Barbosa WL, da Costa CE, Júnior JO, 

Investigation of thermal behavior of 



 
Ardelean F., Moacă E.A., Păcurariu C., Antal D.S., Dehelean C., Toma C-C, Drăgan S. 

Studia Universitatis “Vasile Goldiş”, Seria Ştiinţele Vieţii 
Vol. 26 issue 4, 2016, pp.415- 421 

© 2016 Vasile Goldis University Press (www.studiauniversitatis.ro) 

420 

Heliotropium indicum L. lyophilized extract by 

TG and DSC. J Therm Anal Calorim, 111(3), 

1959-64, 2013     

Dai J, Mumper RJ, Plant phenolics: extraction, analysis 

and their antioxidant and anticancer properties. 

Molecules, 15(10), 7313-52, 2010    

Fan P, Zhang T, Hostettmann K, Anti-inflammatory 

activity of the invasive neophyte Polygonum 

cuspidatum Sieb. and Zucc. (Polygonaceae) and 

the chemical comparison of the invasive and 

native varieties with regard to resveratrol. J 

Tradit Complement Med, 3(3), 182-187, 2013   

Fernandes FH, Santana CP, Santos RL, Correia LP, 

Conceição MM, Macêdo RO, Medeiros AC, 

Thermal characterization of dried extract of 

medicinal plant by DSC and analytical 

techniques. J Therm Anal Calorim, 113(2), 443-

7, 2012 

Folin O, Ciocalteu V, On tyrosine and tryptophane 

determinations in proteins. J Biol Chem, 1927, 

73(2), 627-650 

Ghanim H, Sia CL, Abuaysheh S, Korzeniewski K, 

Patnaik P, Marumganti A, Chaudhuri A, 

Dandona P, An antiinflammatory and reactive 

oxygen species suppressive effects of an extract 

of Polygonum cuspidatum containing 

resveratrol. J Clin Endocrinol Metab, 95(9), E1-

8, 2010  

Hsu CY, Chan YP, Chang J, Antioxidant activity of 

extract from Polygonum cuspidatum. Biol Res, 

40(1), 13-21, 2007   

Ighodaro OM, Akinloye OA, Ugbaja RN, Omotainse 

SO, Faokunla O, FT-IR analysis of Sapium 

ellipticum (Hochst) pax ethanol leaf extract and 

its inhibitory effects on pancreatic α-amylase 

and intestinal α-glucosidase activities in vitro. 

EJBAS, 3(4), 343-9, 2016 

Kamble V, Gaikwad N, Fourier transform infrared 

spectroscopy spectroscopic studies in Embelia 

ribes Burm.F.: a vulnerable medicinal plant. 

Asian J Pharm Clin Res, 9(3), 41-47, 2016 

Kirino A, Takasuka Y, Nishi A, Kawabe S, Yamashita 

H, Kimoto M, Ito H, Tsuji H, Analysis and 

functionality of major polyphenolic components 

of Polygonum cuspidatum (Itadori). J Nutr Sci 

Vitaminol (Tokyo), 58(4), 278-86, 2012 

Krishnaiah D, Sarbatly R, Nithyanandam R, A review 

of the antioxidant potential of medicinal plant 

species. Food Bioprod Process, 89, 217-233, 

2011    

Kurita S, Kashiwagi T, Ebisu T, Shimamura T, Ukeda 

H, Identification of neochlorogenic acid as the 

predominant antioxidant in Polygonum 

cuspidatum leaves. Ital J Food Sci, 28(1), 25-31, 

2016  

Lazurca M, Lazurca D, Fetea F, Ranga F, Socaciu C, 

Evaluation of the phenolic content in the buds 

of Polygonum cuspidatum Sieb. et Zucc. 

Bulletin UASVM Agriculture, 69(2), 273-280, 

2012  

Lin YW, Yang FJ, Chen CL, Lee WT, Chen RS, Free 

radical scavenging activity and antiproliferative 

potential of Polygonum cuspidatum root 

extracts. J Nat Med, 64(2), 146-52, 2010   

Machmudah S, Kamogawa T, Sasaki M, Goto M, 

Extraction of antioxidant compounds from 

Polygonum cuspidatum roots in subcritical 

water. In: 9
th

 International Symposium on 

Supercritical Fluids. 2009 

http://www.isasf.net/fileadmin/files/Docs/Arcac

hon/posters/. Accesed on 05.10.2016. 

Maobe MA, Nyarango RM, Fourier transformer 

infrared spectrophotometer analysis of Urtica 

dioica medicinal herb used for the treatment of 

diabetes, malaria and pneumonia in Kisii region, 

Southwest Kenya. World Appl Sci J, 21(8), 

1128-35, 2013 

Mishra K, Ojha H, Chaudhury NK, Estimation of 

antiradical properties of antioxidants using 

DPPH assay: a critical review and results. Food 

Chem, 130(4), 1036-43, 2012   

Nakanishi K, Solomon PH, Infrared Absorption 

Spectroscopy. Second Ed. Holden-Day Inc, San 

Francisco, 1977 

Obrenovich ME, Li Y, Parvathaneni K, Yendluri BB, 

Palacios HH, Leszek J, Aliev G, Antioxidants in 

health, disease and aging. CNS Neurol Disord 

Drug Targets, 10(2), 192-207, 2011 

Oliveira RN, Mancini MC, Oliveira FC, Passos TM, 

Quilty B, Thiré RM, McGuinness GB, FTIR 

analysis and quantification of phenols and 

flavonoids of five commercially available plants 

extracts used in wound healing. Matéria (Rio de 

Janeiro), 21(3), 767-79, 2016 

Pan Y, Zhang X, Wang H, Liang Y, Zhu J, Li H, 

Zhang Z, Wu Q, Antioxidant potential of 

ethanolic extract of Polygonum cuspidatum and 

application in peanut oil. Food Chem, 105(4), 

1518-24, 2007  

Petrovski G, Gurusamy N, Das DK, Resveratrol in 

cardiovascular health and disease. Ann N Y 

Acad Sci, 1215, 22-33, 2011    

Poulsen MM, Jørgensen JO, Jessen N, Richelsen B, 

Pedersen SB, Resveratrol in metabolic health: 

an overview of the current evidence and 

perspectives. Ann N Y Acad Sci, 1290, 74-82, 

2013   

Proestos C, Lytoudi K, Mavromelanidou OK, 

Zoumpoulakis P, Sinanoglou VJ, Antioxidant 

capacity of selected plant extracts and their 

essential oils. Antioxidants (Basel), 2(1), 11-22, 

2013   

Sasidharan S, Chen Y, Saravanan D, Sundram KM, 

Yoga Latha L, Extraction, isolation and 

characterization of bioactive compounds from 

plants’ extracts. Afr J Tradit Complement 

Altern Med. 8(1), 1-10, 2011 

Singleton VL, Rossi JA, Colorimetry of total phenolics 

with phosphomolybdic-phosphotungstic acid 

reagents. Am J Enol Vitic, 1965, 16, 144-158 

Smoliga JM, Baur JA, Hausenblas HA, Resveratrol and 

health – a comprehensive review of human 

clinical trials. Mol Nutr Food Res, 55(8), 1129-

41, 2011   



 
Invasive Polygonum cuspidatum: physico-chemical analysis of a plant extract with pharmaceutical potential 

 

Studia Universitatis “Vasile Goldiş”, Seria Ştiinţele Vieţii 
Vol. 26 issue 4, 2016, pp.415- 421 
© 2016 Vasile Goldis University Press (www.studiauniversitatis.ro) 

421 

Subashini MS, Rajendran P, Ashok G, Kanthesh BM, 

TLC, FTIR and GCMS analysis of leaves of 

Gymnema sylvestre R.Br from Kolli Hills, 

Tamil Nadu, India. Int J Curr Microbiol App 

Sci, 4(7), 757-64, 2015 

Sun Y, Qi Y, Mu Z, Wang K, Quantitative 

determination of resveratrol in Polygonum 

cuspidatum and its anti-proliferative effect on 

melanoma A375 cells. Biomed Res, 26(4), 750-

754, 2015   

Szkudelska K, Szudelski T, Resveratrol, obesity and 

diabetes. Eur J Pharmacol, 635(1-3), 1-8, 2010   

Toma CC, Pribac GC, Neag TA, Câmpean RF, Olah 

NK, Correlation between the polyphenol 

content and antioxidant effect of Cynara 

scolymus L. mother tincture. Studia Univ. VG, 

SSV, 23(1), 95, 2013   

Vrchotová N, Šerá B, Dadáková E, HPLC and CE 

analysis of catechins, stilbens and quercetin in 

flowers and stems of Polygonum cuspidatum, P. 

sachalinense and P. x bohemicum. J Indian 

Chem Soc, 87,1-6, 2010  

Vrchotová N, Sera B, Triska J, The stilbene and 

catechin content of the spring sprouts of 

Reynoutria species. Acta Chromatogr, 19, 21-

28, 2007   

Wang DG, Liu WY, Chen GT, A simple method for 

the isolation and purification of resveratrol from 

Polygonum cuspidatum. J Pharm Anal, 3(4), 

241-7, 2013    

Weston LA, Barney JN, DiTommaso A, A review of 

the biology and ecology of three invasive 

perennials in New York State: Japanese 

knotweed (Polygonum cuspidatum), mugwort 

(Artemisia vulgaris) and pale swallow-wort 

(Vincetoxicum rossicum). Plant Soil, 277(1-2), 

53-69, 2005    

Zhang H, Li C, Kwok ST, Zhang QW, Chan SW, A 

review of the pharmacological effects of the 

dried root of Polygonum cuspidatum (Hu 

Zhang) and its constituents. Evid Based 

Complement Alternat Med, 2013, 208349, 2013 

 

 

 

 
 
 
 


