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Abstract

This work presents the spectophotometric determination of flavonoids and polyphenols from
vegetable products Hibisci Trioni herba, radix and fructus. The determinations were done on
methanolic extract of herba taken in 2011 and dried herba, roots and fruits taken in 2010. The
quantitative spectophotometric analysis was performed according to the officinal method. The
content of flavonoids for the analyzed samples was expressed in rutozide and the polyphenol content
of the analyzed samples was expressed as caffeic acid. The herba contains the most abundant
polyphenols 0.98 g% (expressed as caffeic acid). Concentrations determined in herba for 2010 are
higher than those for 2011. There is a higher concentration of polyphenols and flavonoids in the airy
parts than in fruit.
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INTRODUCTION

Medicinal plants have been a readily available source of drugs since
ancient times and even today almost 50% of the new drugs have been
patterned after phytochemicals (Saleem, et al.,, 2008). Recognizing the
medicinal significance of indigenous plants, World Health Organization
(WHO), in its 1997 guideline, states that “effective locally available plants
can be used as substitutes for drugs” (Govindarajan, et al, 2003).

Plants have almost limitless ability to synthesize aromatic substances, most
of which are phenols or flavonoids (Geissman, 1963; Papuc, et al., 2008;
Papuc, et. Al. 2008). Polyphenols and flavonoids exhibit several biological
effects such as anti-inflammatory, anti-microbial, anti-carcinogenic, anti-
HIV, cardio-protective and neuro-protective.

Lately numerous studies have been conducted on the antioxidant effect of
flavonoids (Dumitrescu, et al. 2009) and their content in different plants,
fruits and vegetables (Palaghicius, et al. 2009; Condrat, et al. 2009) and
polyphenols (Popescu, et al. 2011; Lungu et al. 2010; Papuc, et al. 2010).
Hibiscus Trionum L. (Zamosita) species of the family Malvaceae,
widespread in spontaneous flora of Romania is mentioned in the literature as
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the descriptive botanical information: area of distribution, species
description, its variability and empirical uses, known in traditional
medicine (Silva, 1987). Farmacognostically speaking, the plant was studied
(Récz, Racz-Kotilla, 1965; Szabo, et all. 2006).

Hibiscus Trionum is considered by most biologists and farmers generally
just a weed". Wheat and corn are invaded by this undesirable species
(Ceausescu, et al. 1984). It produces the most damage in dry years, being
extremely resistant, it competes the other crops especially potato and maize
(Ianosi, 2002).

Genus Hibiscus 1s best known for ornamental species (Beffa Della, 2003;
Petulengro, 1994), and the species Hibiscus Esculentus (Okra) appreciated
as a food in many countries in the Balkans and the Middle East (Bonnier, du
Sablon, 1919; Jussieu, 1759). Okra is grown mainly in countries with warm
climates, the green fruit called "gombo" being edible.

In the Romanian flora the Hibiscus genus is represented by Hibiscus
trionum L. as native species with four subspecies: H. Longilobus, H.
Prostratus, H. Cordifolius, H. Ternatus. Hibiscus Trionum L. - Zamosita is
the only species with known therapeutic use (***, 1979; ***,1993).
Frequent in the plains and hills, in fields, gardens, ruderal places, dry to
moist rich soil (Butura, 1979).

The plant product used is Hibiscus Ttrionii herba harvested in early
flowering. The literature mentions therapeutic use and underground organ
Hibisci radix (Cav. Cavanilles A. J., 1791-1801; Bojor, Alexan, 1981).
Hibiscus Trionum appears in different blends of tea, but so far we know
only a few standard pharmaceutical products derived from plants (Bojor,
Alexan, 1981).

Romanian products are used in Diuretic tea preparations no.2 and no. 3 and
between all conditioned abroad stands a mixture of herbs which has
included in the formula the Hibiscus Trionum species, produced by Kneipp.

MATERIALS AND METHODS

The plant material is the herba, root and fruit of Hibiscus Trionum L.,
harvested from Oradea in 2010 respectively 2011.The fresh vegetable
products were dried at room temperature, then were crushed and pulverized
to fine powder size. The phytochemical analysis was carried out on
ethanolic extracts obtained from the conditioned product.

Preparation of extracts

Methanolic extract of herba harvested in 2010 (sample A):

10 g herba shredded at the sieve I is extracted with 50 mL methanol with
stirring, for 15 minutes, then separated at about 1000 rotations / minute. The
extract is filtered and brought to 50 mL with methanol.
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Methanolic extract of serba harvested in 2011 (sample B):

10 g herba shredded at the sieve I is extracted with 50 mL methanol with
stirring for 15 minutes then separated at about 1000 rotations / minute. The
extract is filtered and brought to 50 mL with methanol.

Methanolic extract of roots harvested in 2010 (sample C):

5 g of shredded root in sieve II is extracted with 25 mL methanol with
stirring for 15 minutes then separated at about 1000 rotations / minute. The
extract is filtered and brought to 25 mL with methanol.

Methanolic extract of the fruit harvested in 2010 (sample D):

10 g chopped fruit in sieve IV are extracted with 50 mL methanol with
stirring for 15 minutes then separated at about 1000 rotations / minute. The
extract is filtered and brought to 50 mL with methanol.

The sample solutions were obtained by adding 1 mL methanolic extract of 5
mL sodium acetate (Merck) 100 g/ and 3 mL of aluminum chloride
(Fluka) 25 g/L, filled to 25 mL with methanol and homogenized
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The sample solutions were obtained by adding 1 mL methanolic extract of 5
mL sodium acetate (Merck) 100 g/ and 3 mL of aluminum chloride
(Fluka) 25 g/L, filled to 25 mL with methanol and homogenized.

RESULTS AND DISCUSSION

The quantitative analysis of flavonoids was performed according to the
officinal method ((***, 1979), the result being expressed in rutozide, % g/g
After the first measurement, solutions were diluted 1:50 relative to the
results, to be included on the scale of values. The absorbance of sample
solutions was determined at a wavelength of 340 nm. The fluid for offset
methanolic extract was prepared from 1 mL methanolic extract, 8 mL water,
filled to 25 mL with methanol and homogenized. The apparatus used: Jasco
spectrophotometer.

The calculation of concentration in flavonoids was performed by using a
calibration curve, made by processing solutions rutozide (Roth) of known
concentration under identical samples. Figure 3 shows the calibration curve
and Table 1 shows the content of flavonoids expressed in rutozide for the
analyzed samples.
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Fig. 3.The calibration curve in rutozide
The equation of the calibration line is:
Absorbance = 0,22 + 4,71 x concentration, and the correlation factor is r =
0,992.

Tabel 1
The flavonoids content expressed in rutozide

Absorbance Concentration of
Sample[ | — — S Medium total
etermination| Determination Determination| ahsorbance | flavonoids, expressed|
1 2 3 in rutozide, %
A 0,996 0,993 0,996 0,995 2,060,025
B 0,932 0,928 0,928 0,929 1,88+0,025
D 0,592 0,592 0,593 0,592 0,99+0,007
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The quantitative determination results presented in Table 1 show a
significant variation depending on the concentration of flavonoids extracted
from different plant organs and crop years.
The quantitative determination of flavonoids in plant products analyzed the
fact that methanolic extract of herba harvested in 2010 (sample C) contains
the highest percentage of flavonoids 2.06 g% (as rutozide).

The quantitative spectrophotometric analysis of total polyphenols

The quantitative analysis of total polyphenols was achieved by
spectrophotometric method, the total polyphenols expressed as caffeic acid.
The quantitative determination of total polyphenols was done after the
technique described in the monography Cynarae folium, by a
spectrophotometric method based on color reaction time of these
compounds with Arnow reagent (R) (***,1993).

0.5 mL of methanol extracts is diluted with alcohol 50% vol to 50 mL in a
volumetric flask. To 1 mL add 1 mL of dilute HCl (Merck) 0.5 N, 1 mL
reagent Arnow, 1 mL sodium hydroxide (Fluka) and N make up to 10 mL
by adding purified water in portions and stirring continuously. After 10
minutes read absorbance at a wavelength solution A = 500 nm in 1 cm
cuvette, using as evidence in a white mixture of 0.1 mL undiluted
extraction, 1 mL 0.5 N hydrochloric acid, I mL N sodium hydroxide in 10
mL supplemented by adding purified water.
The polyphenol content of the analyzed samples was determined using a
calibration curve built on values corresponding to absorbances of solutions
at different concentrations of the caffeic acid (Roth). Measurements were
performed with Jasco spectrophotometer.
Figure 4 presents the calibration curve in caffeic acid, the equation of the
curve and the correlation coefficient, and Table 2 presents the polyphenol
content of the analyzed samples expressed as caffeic acid.

.
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Fig. 4.The calibration curve in caffeic acid
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The equation

of the calibration line: Absorbance = 0,56 +
66,32xconcentration, and the correlation factor ris 0,996.

Tablel 2
The polyphenol content expressed in caffeic acid

Absorbance Medium Concentration of total
Sample | Determination| Determination| Determination bsorbanc polyphenol expressed
1 2 3 a in caffeic acid, %, g/g

A 0,601 0,600 0,601 0,601 0,98+0,074

B 0,591 0,590 0,590 0,590 0,73+0,074

C 0,640 0,641 0,641 0,641 0,012+0,0002
D 0,584 0,582 0,584 0,583 0,56+0,124
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Fig. 5. The evolution of the concentration in total polyphenols and total flavonoids
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Fig. 6. The variation of concentrations in different parts of the plant and in time

The chlorogenic acid is an important representative of the class
of phenylcarboxylic acids present in the plant studied and is a
representative class rutoside flavonoids present in plants.

The histograms presented in Fig. 5 and 6 present the evolution of the
concentration of total flavonoids, total
polyphenols and chlorogenic acid. The evolution refers to different plant
parts for the same vegetable, but harvested in different years. It can be
observed that 1s a higher concentration of
polyphenols and flavonoids in the airy parts than in fruit.

CONCLUSIONS

After analyzing the results, it was found that herba contains the most
abundant polyphenols 0.98 g% (expressed as caffeic acid).

Concentrations determined in  herba for 2010 are higher than those for
2011; the difference is greater than that
determined for flavonoids 0.25 to 0.18 g/g %

There is ahigher concentration ofpolyphenols and flavonoids in the airy
parts than in fruit.

The vegetable products harvested in 2010 had the content in polyphenols
and flavonoids higher than in 2011.

REFERENCES

1.Beffa Della M.T., 2003, Plante de apartament, Ed. ALL, 2003, pp. 168-169.

2.Bojor O., M. Alexan, 1981, Plantele medicinale, izvor de sanatate (Utilizarea plantelor medicinale
in farmacia casnica). Ed. Ceres, Bucuresti, pp. 137, 143.

3.Bonnier G., L. du Sablon, 1919, Cours de Botanique, Librairie Générale de L’enseignement, Paris,
pp. 773, 775, 776, 780, 781, 812, 813.

4.Butura V., 1979, Enciclopedie de etnobotanica roméneasca, Ed. Stiintifica si Enciclopedica,
Bucuresti, pp. 253.

5.Cav. Cavanilles A. J., 1791-1801, Icones et descriptiones Plantarum, quae aut sponte in Hispania
crescunt, aut in hortis hospitantur, I — V1. Matriti, pp.236.

79



6.Ceausescu 1., M. Balasa, V. Voican, S. Savitchi, P.G.Radu, N. Stan, 1984, Legumicultura generala
si speciala. Editia a II-a revizuita, Ed. Didactica si Pedagogica, Bucuresti, pp. 555-582.

7.Condrat D., F. Crisan, M-R Szabo, D.R. Chambru, A-X Lupu, Rev. Chim. (Bucuresti), 2009,
60(11), pp. 1129-1134.

8.Dumitrescu C., R.L. Olteanu, M. Bumbac, M. Gorghiu, 2009, Rev. Chim. (Bucuresti), 60(4), pp.
329-331.

9.Geissman T.A., Flavonoid compounds, tannins and relatedcompounds,
Florkin, M. and Stotz, E.H., Pyrole Pigments, Isoprenoid Compounds and Phenolic Plant
Constituents, Elsevier, New York, 1963, pp. 265.

10.Govindarajan, R., S. Rastogi, M. Vijayakumar, A. Shirwaikar, Biol. Pharmaceut. Bull., 26, nr. 10,
2003, pp. 1424.

11.Janosi L. S.,2002, Bazele cultivarii cartofului pentru consum, Editura Phoenix, pp. 191.

18. 19.

12.Jussieu B., 1759, Bernardi et Jussieu ordines naturals in Ludovici XV horto Trianonesi dispositi.
13.Lungu L., C.V. Popa, M. Savoiu, SA.F. Danet, V. Dinoiu, 2010, Rev. Chim. (Bucuresti), 61(10),
pp- 911-914.

14. Mathe J., Racz G., 1965, Studiul omogenitatii mucilagului din frunzele de Hibiscus trionum
(Malvaceae). Farmacia XXIII, 2, pp. 73-78.

15.Palaghicius G., I. Baicu, E. Oprea, C. Bradu, 2009, Rev. Chim. (Bucuresti), 60(5), pp. 435-438.
16.Papuc, C., C. Diaconescu, V. Nicorescu, 2008, Roum. Biotechnol. Lett., 13, pp. 4049.

17.Papuc, C., C. Diaconescu, V. Nicorescu, C. Crivineanu, 2008, Rev. Chim. (Bucuresti), 59, no. 4,
pp- 392.

18.Papuc C., M. Crivinenau, G. Coran, V. Nicorescu, N. Durdun, 2010,Rev. Chim. (Bucuresti),61(7),
pp. 619-622.

19.Petulengré L.,1994, Csillagzatok, csodafiivek, Edesviz Kiado, Budapest, pag. 78.

20.Popescu M., T. Danciu, E. Danciu, G. Ivopol, S. Manea, 2011, Rev. Chim. (Bucuresti), 62(8), pp.
761-765.

21.Réacz G., E. Racz-Kotilla, 1965, Studiul farmacognostic al partilor aeriene de zamosita. Farmacia,
XIIL, 2, pp. 81-85.

22.Saleem, R., R. Rani, R., M. Ahmed, F. Sadaf, 2008, Phytomedicine, 15, pp. 231.

23.Silva F.,1987, Din retetarele farmaciei verzi, Editura Caleidoscop, pp. 16.

24.Szabo 1., G. Vonhaz G., A. Pallag, S. Nemeth, 2006, In vitro specific antimicrobial properties of
Hibiscus trionum L. extractive solutions, The 4™ Conference on Medicinal and Aromatic Plants of
South-East European Countries, lasi-Romania, 28-31 of May 2006.

25.*** Biogeografie Ecologica, 1979, Vol. II.. Ed. Dacia, Cluj Napoca, pp. 26, 173, 203.
26.***Farmacopeea Romana, 1976, Edition IX, Ed. Medicala, Bucuresti.

27.***Farmacopeea Romana, 1993, Edition X, Ed. Medicala Bucuresti.

80



