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ABSTRACT. The study focused on the use of native plants as a source of raw materials to obtain
hydroalcoholic extracts by two extraction methods, percolation and respectively Soxhlet. The plants used in
the study were: ivy (Hedera helix), cocklebur (Xanthium strumarium), wormwood (Artemisia spp), sage
(Salvia officinalis) and rosemary (Rosmarinus officinalis). The extracts were chemically characterized to
identify bioactive compounds. It was determined their polyphenol acid content (expressed as gallic acid) and
flavonoid compounds content expressed in rutin. These are compounds with proven antifungal activity.
Observing these values can be seen that both the content in flavonoids and polyphenol acids is higher in
species of rosemary, wormwood and cocklebur, which explains their ruse in the Romanian traditional

medicine. This indicates that these extracts have major antifungal properties.
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INTRODUCTION

In recent years could be observed a remarkable
interest of the scientific community for herbs because
they are an inexhaustible source of raw material for
preparing some important phytochemicals. (Ateba et
al., 2003).

Importance of current agronomical technology lies
in increasing the share of vegetal products in the works
and treatments applied in agriculture to about 40-50%.
(Amorim et al., 2008; Wong et al., 2006).

Thus, we aimed to study the extracts obtained from
five species used in traditional medicine treatments
(Aqil et al, 2006), for the isolation of bioactive
compounds of plant or constituents that could be
exploited in the development of a natural antifungal
treatment for the horticultural crops (Dulger et al.,
2004; Popa et al., 2011). One of the main advantages of
the products that are based on plant extracts is the
ability to effectively control the emergence of plant
diseases (Sher, 2009). They also have a positive impact
on the environment and are not detrimental to plants
that undergo treatment. Extraction products have an
antifungal effect, in addition to their phytosanitary
protective effect (Shan et al., 2005).

Plant based products have a much lower impact on
plants and environment than synthetic products. These
natural products are particularly active, even when
using low concentrations (Nascimento et al., 2000).

Table 1. Caracteristics of the vegetal material used

The plants studied in this work were as follows
cocklebur (Xanthium strumarium), ivy (Hedera helix),
wormwood (Artemisia spp), rosemary (Rosmarinus
officinalis) and sage (Salvia officinalis). These are
native plants, cultivated or from wild flora, widespread
in our country. They began to be investigated in detail
in recent decades due to their complex action
(analgesics, antibiotics, antimicrobials) which is a
result of their constituent bioactive substances:
azulenes and procamazulenes, flavonoids, phytosterols,
sesquiterpenes, organic acids, vitamins and minerals.
Many of these secondary metabolites have proven
antifungal effect. (Katalini¢ et al., 2004; Farooq, 2005;
Li, 2008).

Selection of extracts to be used was suggested by
previous research results from the specialty literature,
obtained on a much larger number of species and
genera of plants (Mahesh et al., 2008).

MATERIALS AND METHODS

Vegetal material

We used five plant species namely: cocklebur (X.
strumarium), ivy (H. helix), wormwood (Artemisia
spp), rosemary (R. officinalis) and sage (S. officinalis)
purchased from Plafar Bucharest. These plants were
carefully selected based on observations and results of
previous research and bibliographic data (Liang et al.,
2004; Erdemoglu et al., 2006).

Nr.Crt. Common name Scientific name Family Part of plant used
1 Cocklebur Xanthium strumarium Asteraceae/Compositae Herba
2 vy Hedera helix Araliaceae Folium
3 wormwood Artemisia spp. Asteraceae/ Compositae Herba
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Rosemary

Rosmarinus officinalis

Lamiaceae Herba

5 Sage

Salvia officinalis

Lamiaceae Folium

Reagents and equipment

All chemicals and reagents used were of analytical
grade or of the purest quality purchased from certified
companies. Reagents for standard curves were from
ROTH (rutin) and Aldrich (gallic acid). For the Folin
reagent was used sodium tungstate, and phosphoric
acid (Merck). We have used sodium carbonate, sodium
acetate and aluminum chloride (Sigma) and double
distilled water.

Absorption spectra were recorded using UV-Vis
T60 PG Instruments Ltd spectrophotometer.
(Leicestershire, UK).

Plant extracts

In this study, we used two methods of obtaining the
plant extracts: percolation and Soxhlet extraction, in
order to obtain optimal extraction efficiency of total
content of phenolic compounds and flavonoid
compounds (Nackz et al., 2004).

The solvent used was ethanol at a concentration of
50 % and a mass of plant material: volume of solvent
was 1:10. For each method of extraction were carried
out three repetitions. At the end of each extraction
process, the extract obtained was filtered under vacuum
Buchner funnel using Whatman no.1 filter paper.

In the first case, extraction by percolation, the flow
rate must be so arranged that in the 24 hours to
percolate an amount of liquid equal to 1.5 x the amount
of plant material. In our case, the grounded plant
material came in contact with the solvent in
counterflow for 24 hours, the rate of leaching is a drop
to 5 seconds. To keep their therapeutic properties, the
hydro-alcoholic extracts were obtained at room
temperature.

Soxhlet extraction method is based on a large
difference between the boiling point of the solvent and
the extracted bioactive compounds. Based on this
property the mixture is brought to the boiling point of
the solvent, which will condense a refrigerant and
return back into the cartridge containing the vegetal
sample to be extracted.

Spectrophotometric analysis

We identified specific absorption areas for
wavelengths (Fan et al., 2006; Gong et al., 2009) and
were measured the intensity of absorption in
accordance with the specifications in the scientific
literature (Sakakibara et al., 2003; Wojdylo et al.,
2007).

- Range 390-420 nm is attributed to flavonoid
compounds and quinones derived by oxidation of
polyphenols - flavones

- Range 600-660 nm is attributed to polyphenolic
carboxylic acid (Stratil et al., 2006)

1. Determination of total polyphenolic compounds

Quantitative determination of polyphenol acids was
achieved by adapting the classical Folin- Ciocalteu
method (Singleton et al., 1965; Singleton et al., 1977;

Singleton et al., 1999) because it is simple, specific and
rapid. The method is based on oxidation reaction with
Folin phenol groups in a highly alkaline environment
(Vermerris et al., 2006).

Were used the following reagents: Folin reagent
and 20% Na2CO3 solution. The product obtained is
colored blue and the absorbance is measured at A = 660
nm. Concentration of polyphenolic compounds from
the extracts was calculated using a standard curve made
for gallic acid. Standard curve was established in
parallel and under the same conditions as the sample,
for 0,1 - Img GA / ml.

For each test sample were prepared dillution of 1:50
and were performed 3 repetitions.
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Figure 1. Standard curve for gallic acid

The standard curve of gallic acid:

Linear regression was Y = 0.00888 + 1.01063 * X

where Y is the absorbance and X is the
concentration of polyphenol acids (mg GAE/100ml) .

The calibration curve has good linearity with a
regression coefficient R = 0.99744, Standard deviation
SD = 0.02146 and difference statistically not
significant P < 0.0001.

2. Determination of the total concentration of
flavonoids

The total content of flavonoids was determined
using a colorimetric method based on their reaction
with aluminum chloride (Chu et al., 2000; Kim et al.,
2003; Martens et al., 2005; Dai et al., 2010)

The method involves incubation in the dark at room
temperature of 3 parallel samples, previously diluted
1:50. After incubation in the dark, at room temperature
for 45 minutes, the absorbance of the reaction sample
was measured spectrophotometrically at A = 420 nm
against a blank: 2,5 ml CH3COONa 10% with 2 ml
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AICI3 2,5% and 5,5 ml distilled water (Harbona et al.,
2000; Miliauskas et al., 2004).

The content of flavonoids in plant extracts was
calculated using a standard curve, established in
parallel under the same conditions with the sample
solution, for 0,1 - 1mg rutin/ml.
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Figure 2. Standard curve for rutin

Standard curve for rutin:

Linear regression equation was Y = 0.42551 +
0.46764 * X,

where Y is the absorbance and X concentration of
flavonoid compounds (mg RE/100ml).

The calibration curve has good linearity with a
regression coefficient R = 0.99884, standard deviation
SD = 0.08803, the difference statistically not
significant P <0.0001.

Statistical analysis

Each experiment was performed in triplicate. Mean
values and standard deviations were calculated using
Excel (MicroSoft USA) and the data obtained were
processed using programs UVWin5 Software v5.2.0
and Origin v 6.0 (MicroCal USA)

RESULTS AND DICUSSIONS

In the following are presented the results obtained
from the quantitative determination of total
polyphenols and total flavonoids of the hydroalcoholic
plant extracts studied, and the dry weight of the
extracts.

Evaluation of total polyphenol content of the extracts
obtained from selected Romanian plant species
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Figure 3. Total content of the polyphenolic acids from
the plant extracts obtained by the two extraction
methods

equivalents
o
S

1 Percolation
B Soxhlet

Totalflavonoid contentexpressed in rutin
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Vegetal material used

Figure 4. Total contet of flavones

Table 2. Total content of dry weight

o
Nrcrt. | Plant used Percola(t’i.:: l Soxhlet

1 cocklebur 4.84 4.32

2 ivy 3.98 3.67

3 wormwood 4.67 4.29

4 rosemary 3.87 3.24

5 sage 3.82 3.21
Generally, the results showed that the total

bioaccumulation of polyphenolic compounds expressed
in gallic acid are almost equal between the two
extraction methods, with a slight increase in Soxhlet
extraction.

Regarding the biosynthesis of flavonoid compounds
expessed in rutin equivalent the results were lower than
the values of polyphenolic acids, but almost equal
between the two extraction methods.
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Explanation would be that the flavonoids in plants
varly from year to year, even if the location is the
same, depending on the duration and intensity of solar
light because they are screen substances from UV. To
the extent that the plant does not require a high level of
flavonoids (in years with rainy summers and cloudy),
the amount of polyphenol acids increases, both groups
share the same active ingredients having biogenetic
precursors (Schmidt, 2008). Observing these values
can be seen that both the content in flavonoids and
polyphenol acids is higher in the species of rosemary,
wormwood and cocklebur, which explains their use in
Romanian traditional medicine.

CONCLUSIONS

Observing the results we were able to conclude the
following:

- extracts that presented the highest phenolic content
(300-400 mgGAE/100ml) showed also high
content in flavonoids (300-400 mg RE/100 ml) and
a correlation with antifungal activity (Rice-Evans
et al., 2003; Williams et al., 2004);

- the high content of bioactive compounds indicate
that they are major contributors to the antifungal
properties of these plants.

Our results suggest the high value of these species
studied for their use in phytoprotection. Based on this
information, it can be concluded that plants are natural
sources of antifungal substances of great importance.

ACKNOWLEDGEMENTS. This work has been
funded by the research contract PN-II-PCCA 106/2012.

REFERENCES

Amorim E. L. C., Nascimento J. E., Monteiro J. M.,
Sobrinho. Peixoto T. J. S., Aragjo T. A. S,
Albuquerque U. P., A simple and accurate
procedure for the determination of tannin and
flavonoid levels and some applications in

ethnobotany and ethnopharmacology.
Functional Ecosystems and Communities, 1:88-
94, 2008.

Aqil F., Ahmad I., Mehmood Z., Antioxidant and free
radical scavenging properties of twelve
traditionally used Indian medicinal plants. Turk
J. Biol., 30: 177-183, 2006.

Ateb D.A., ErdoUrul O.T., Antimicrobial activities of
various medicinal and commercial plant
extracts, Turk. J. Biol. 27, 157-162, 2003;

Chu, Y.H. Chang C.L. and. Hsu H.F, Flavonoid
content of several vegetables and their
antioxidant activity, Journal of the Science of
Food and Agriculture, 80, 561-566, 2000.

Dai, J. and Mumper R., Plant phenolics: extraction,
analysis and their antioxidant and anticancer
properties. Molecules, 15, 7313-7352, 2010.

Erdemoglu N., Turan N.N., Cakici 1., Sener B.and
Aydm A., Antioxidant activities of some
Lamiaceae plant extracts. Phytother. Res.,
20(1), 9-13, 2006.

U

Fan X.H., Cheng Y.Y., Ye Z.L., Lin R.C., Qian Z.Z.,
Multiple chromatographic fingerprinting and its
application to the quality control of herbal
medicine. Analytica Chim. Acta 555, 217-224,
2006.

Farooq S., 555 medicinal plants. Field and laboratory
manual: Identification with its phytochemical
and in vitro studies data, published by
International ~ Book  Distributors,  p.530,
Dehradun, India, 2005.

Gong F., Q., Zhang, J., Zhang, Quality Assessment of
Herbal Medicine with  Chromatographic
Fingerprint. Journal of Drug Addition,
Education and Eradication 4: 257-302, 2009.

Harbone J.B, Williams C.A, Advances in flavonoid
research since 1992, Phytochemistry, 55, 481-
504, 2000.

Katalini¢, V., Milo§, M., Kulisi¢, T., Juki¢, M.,
Screening of 70 medicinal plant extracts for
antioxidant capacity and total phenols. F ood
Chem. 94, 550-557, 2004.

Kim DO, Jeong SW, Lee CY, Antioxidant capacity of
phenolic phytochemicals from various cultivars
of plums. Food Chem, 81:321-326, 2003.

Li S, Han Q, Qiao C, J., Song J, Cheng C.L, Xu H,
Chemical markers for the quality control of
herbal medicines: an overview, Chinese Med
3(7): 18, 2008.

Liang, Y.Z., Xie P., Chan K., Review: Quality control
of herbal medicines, J. Chromatography B, 812,
53-70, 2004

Mahesh B. and Satish S., Antimicrobial activity of
some important medicinal plant against plant
and human pathogens, World J. Agri. Sci. 4 (S),
839-843, 2008.

Martens S., Mithofer A., (2005), Flavones and flavone
synthases. Phytochemistry 66, 20, 2399-2407

Miliauskas G., Venskutonis P. R., Vanbeek T. A.,
Screening of radical scavenging activity of
some medicinal and aromatic plant extracts.
Food Chem., 85, 231-237, 2004.

Nackz M, Shahidi F, Extraction and analysis of
phenolics in food. J. Food Chromatogr. A 1054:
95-111,2004.

Nascimento, G.G.F., Juliana, Locatelli, Freitas, P.C.,
Giuliana, L.Silva, Antibacterial activity of plant
extracts and phytochemicals on antibiotic-
resistant  bacteria, Brazilian Journal of
Microbiology, 31, 247-256, 2000.

Popa C.-V., Lungu L., Savoiu M., Bradu C., Dinoiu V.
and Danet A.F., Total antioxidant activity,
phenols and flavonoids content of several plant
extracts. Int. J.  Food Prop.,, DOI
10.1080/10942912.2010.498545, 2011.

Rice-Evan, C. A, Packer, L, Flavonoids in Health and
Disease, New York: Marcel Dekker Inc., 2003.

Sakakibara H., Honda Y., Nakagawa S., Ashida H.,
Kanazawa K., (2003). Simultaneous
determination of all polyphenols in vegetables,

470

Studia Universitatis “Vasile Goldis”, Seria Stiintele Vietii
Vol. 23, issue 4, 2013, pp. 467-471
© 2013 Vasile Goldis University Press (www.studiauniversitatis.ro)



U

fruits, and tea. J. Agric. Food Chem., 51, 571-
581.

Schmidt U., Struck S., Gruening B., Hossbach J., et.
Al., (2008), SuperToxic: a comprehensive
database of toxic compounds, Oxford Journals,
Life Sciences, Volume 37, Issue suppl.l, Pp.
D295-D299.

Shan B., Cai Y.Z., Sun M., Corke, H. J., Antioxidant
capacity of 26 spice extracts and
characterization of their phenolic constituents.
Journal of Agricultural and Food Chemistry, 53,
7749, 2005.

Sher A., Antimicrobial Activity of Natural Products
from Medicinal Plants, Gomal Journal of
Medical Sciences, 7, 72-78, 2009.

Singleton V L, Slinkard K, Total phenol analysis:
Automation and comparison with manual
methods. Am. J. Enol. Vitic. 28, 49-55, 1977.

Singleton, V. L., & Rossi, J. A, Colorimetry of total
phenolics with phospho-molybdic-
phosphotungstic acid reagents. American
Journal of Enology and Viticulture, 16, 144—
158, 1965.

Evaluation of total polyphenol content of the extracts
obtained from selected Romanian plant species

Singleton, V.L., Orthofer, R., Lamuecla-Raventos,
R.M., Analysis of total phenols and other
oxidation substrates and antioxidants by means
of Folin-Ciocalteu reagent, Methods in
Enzymology, 299, 152-178, 1999.

Stratil P., Klejdus B. and Kuban V., (20006),
Determination of Total Content of Phenolic
Compounds and Their Antioxidant Activity in
Vegetables Evaluation of Spectrophotometric
Methods. J. Agric. Food Chem., 54(3), 607-616.

Vermerris W, Nicholson R, Phenolic Compound
Biochemistry. USA: Springer. Nueva York,
EEUU. 3-16, 151-153, 2006.

Williams R.J.; Spencer, J.P.; Rice-Evans C,
Flavonoids:  Antioxidants  or  signaling
molecules?, Free Radic. Biol. Med., 36, 838-
849, 2004.

Wojdylo, J. Oszmianski and R. Czemerys, Antioxidant
activity and phenolic compounds in 32 selected
herbs. Food Chem., 105(3), 940-949, 2007.

Wong, S. P.; Leong, L. P.; Koh, J. H. W, Antioxidant
activities of aqueous extracts of selected plants.
Food Chem., 99, 775— 783, 2006.

Studia Universitatis “Vasile Goldis”, Seria Stiintele Vietii
Vol. 23, issue 4, 2013, pp. 467-471

© 2013 Vasile Goldis University Press (www.studiauniversitatis.ro)

471



