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Abstract

Recently, flavonoids are compounds of great interest for food and pharmaceutical industries
due to their antioxidant effect. Rutin is one of the medicinally important flavonoids used in the
treatment of capillary fragility, retinal hemorrhages and venous insufficiency. Rutin may be useful for
the prevention and treatment of colorectal cancer and it can prevent the painful peripheral
neuropathy induced by antitumor drugs due to its antioxidant property.

The efficiency of rutin extraction from pharmaceutical products using methanol as solvent
was studied. Methanol is a very good solvent giving the rutin sample in an acceptable purity.
Organoleptic study, chemical identification, thin layer chromatography TLC and 'H-NMR
spectroscopy were used in order to study the identity and purity of rutin sample. Organoleptic study
and chemical identification were in agreement with Romanian Pharmacopoeia X" edition techniques.
The identity of rutin has been confirmed by 'H-NMR spectroscopy. TLC study of rutin showed the
best mixture of solvents as ethyl acetate-acetic acid 1:1.
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INTRODUCTION

Flavonoids are products of secondary metabolism in plants. The
increased interest of food and pharmaceutical industries for these
compounds is due to their antioxidant effect. Oxidative stress reflects an
imbalance in the normal redox state of cells which can cause toxic effects
through the production of free radicals. Flavonoids can interact with free
radicals to form less reactive products. In this way, these compounds are
able to prevent the damage of cell membranes and biomolecules (e.g. DNA,
proteins, lipids) caused by free radicals (Paniwnyk et al., 2001; Griffiths et
al., 1955).

Oxidative stress is suspected to play a key pathogenic role in the
development of different types of age-related cancer as well as
neurodegenerative diseases including Parkinson’s disease, Alzheimer’s
disease, Huntington’s disease, depression or multiple sclerosis (Halliwell,
2007; Patel, Chu, 2011). Even if the use of antioxidants to prevent some
diseases is controversial, flavonoids are currently the components of some
popular antioxidant supplements (Meyers et al., 1996; Bjelakovic et al.,
2007).
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Rutin (quercetin-3-O-rutinoside) is a flavonoid ubiquitously found in
nature. Commonly known in the begining as a mixture of flavonoids
extracted from plants under the name ,,vitamin P”, rutin is used today as a
single compound with chemical formula and biological activity very well
studied. Rutin can reduce the fragility and the permeability of capillaries
and it has been used in the treatment of capillary fragility, retinal
hemorrhages and venous insufficiency (varicose veins, haemorrhoids,
diabetic vascular disease, diabetic retinopathy) and for improving micro
vascular blood flow (tired legs, night cramps) (Stroescu, 2001; Kalinova,
Dadakova, 2009; Fathiazad et al., 2006). Rutin may be useful for the
prevention and treatment of colorectal cancer and it can prevent the painful
peripheral neuropathy induced by antitumor drugs due to its antioxidant
property (Kalinova, Dadakova, 2009; Azevedo et al., 2013). In addition,
recent researches report the semi-synthetic derivatives of rutin and quercetin
and the pharmacological screening highlights their biological potential
(Huang et al., 2009; Yuan et al., 2012; Wang et al., 2014).

MATERIAL AND METHOD

The literature reports different methods for the rutin extraction from
vegetal products: conventional extraction using dilute aqueous alkali,
methanol, 50% methanol in the presence of ascorbic acid as an antioxidant,
70% methanol or 95% ethanol as solvents (Paniwnyk et al., 2001; Kalinova,
Dadakova, 2009; Fathiazad et al., 2006; Sando, Lloyd, 1924) and ultrasonic
extraction using dilute aqueous alkali and methanol as solvents, respectively
(Paniwnyk et al., 2001).

Rutin (Fig. 1) sample used in this study comes from Tarosin tablets
produced by SC Zentiva SA (series AA/no 6030/18.10.2012). Taking into
account that rutin is slightly soluble in ethanol and water and practically
insoluble in chloroform and ether and considering the literature data
concerning the rutin extraction from vegetal products, methanol was chosen
as extraction solvent.

Fig. 1. Rutin chemical structure
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Ascorbic acid extraction

50 tablets of Tarosin (20 mg rutin/50 mg ascorbic acid/tablet) after
shredding to a fine powder were extracted at room temperature under
stirring using 100 mL of water. The mixture was filtered under vacuum and
the yellow residue was separated from the aqueous solution containing
ascorbic acid.

Rutin extraction

The yellow residue was extracted three times with 90 mL of methanol
and the mixture was filtered. The yellow filtrate was evaporated to dryness
and the solvent was removed using a rotary evaporator to give
approximately 2.1 g of rutin (out of 2 g rutin theoretically) on which the
following tests were performed: organoleptic study, solubility, chemical
identification, thin layer chromatography, 'H-NMR spectral study (Pop,
2016).

RESULTS AND DISCUSSION

According to Romanian Pharmacopoeia X™ edition (RPh X), rutin is a
crystalline powder, yellow or yellow-green, odorless and tasteless, soluble
in 20 mL of methanol, soluble in 400 mL of water at 100°C (Romanian
Pharmacopoeia X" edition, 1993). Organoleptic study and solubility were
determined in accordance with working techniques provided by RPh X.
Thus, rutin obtained after extraction is a yellow odorless crystalline powder,
soluble in methanol and hot water, slightly soluble in ethyl acetate, freely
soluble in dimethylformamide DMF (Pop, 2016).

Chemical identification was determined in accordance with RPh X
(oxidation with Fehling’s reagent and reduction with zinc and hydrochloric
acid) and was in agreement with RPh X techniques (Pop, 2016).

Thin layer chromatography (TLC) used Merck chromatographic
plates (20x20 cm) with silica gel 60 F254 applied on aluminum layer. The
mixtures of solvents used are presented in table 1.

Table 1
Mixtures of solvents for TLC
MIXTURES OF COMPONENTS RATE
SOLVENTS
N dichloromethane-methanol 4:1
S, dichloromethane-methanol 2:1
S;3 acetic acid-water 1:1
S4 ethyl acetate-acetic acid 4:1
Ss ethyl acetate-acetic acid 1:1
S acetic acid-water 2:1
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A solution of rutin 1% in methanol was prepared. The samples were
spotted at a distance of 1 cm from the edge of TLC plates using micro
capillary. Migration was performed in a tightly closed flask saturated by the
vapors of solvents. The development over a distance of 10 cm led to the
separation of a single area in most cases. The identification of rutin in
samples was based on R¢ values after highlighting the spots in UV light at A
=254 nm. The ultraviolet light has been selected as visualizing agent due to
chromophore C=C-C=C-C=C-C=0 included in flavones ring. Rutin shows a
yellow spot in natural light and a yellow-brown fluorescence in UV light.
The results of TLC study are presented in table 2.

Table 2
Ry values for rutin
MIXTURES OF R;
SOLVENTS Rutin Other compounds

S, 0.11 -

S, 0.84

S3 0.78 -

S4 0.18 0.33

Ss 0.44 0.57

Se 0.72 -

The purity condition of a compound studied by TLC requires a single
spot on the chromatographic plate. The mixtures S4 and Ss showed a
supplementary spot on TLC plates and thus a compound different of rutin
was identified. We believe that this compound is a component of Tarosin
tablets (e.g. excipients) which accompanied rutin during the extraction
process. Among the developing mixtures, Ss (ethyl acetate-acetic acid 1:1)
is most recommended for the rutin study showing a round shaped spot and
Ry value of 0.44. In addition, this mixture was useful for the supplementary
compound separation. Anyway, the supplementary compound identified by
TLC showed a spot much smaller compared to rutin’s spot. S¢ mixture is
also useful for rutin identification (R¢ 0.72) but was unable to identify the
supplementary compound (Pop, 2016).

"H-NMR spectral study of rutin was performed by a Varian Mercury
300 MHz spectrometer using a sample of 10 mg rutin solved in deutherated
methanol. The '"H-NMR spectral data are reported in parts per million
downfield from the internal standard (tetramethylsilane, & 0.0).

'H-NMR spectrum of rutin was compared to 'H-NMR spectrum of
rutin-standard. Thus, in the rutin spectrum could be seen some
supplementary signals in the areas: 1.92-2.3 ppm, 2.89-3.05 ppm, 3.85-3.94
ppm corresponding to the supplementary compound identified also by TLC
analysis. The supplementary signals are very small which corresponds to an
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acceptable purity of the rutin obtained after extraction. The results of 'H-
NMR spectral study are presented in table 3 and figure 2.

Table 3
'H-NMR spectral data for rutin
o ppm Assignment
1.12 d, 3H, CH;3
3.38-3.56 m, 8H, rutinoside protons and CH,O
3.62 dd, 1H, CH-CH; ramnose
3.82 d, 1H, CH-CH,O0 glucose
4.51 d, 1H, OCHO ramnose
5.10 d, 1H, OCHO glucose
6.20 d, 1H, Ar-H
6.39 d, 1H, Ar-H
6.89 d, 1H, Ar-H
7.61-7.67 m, 2H, Ar-H
OH

7.61-7.67

Fig. 2. "H-NMR spectral data assignment for rutin

CONCLUSIONS

The analyzed compound, rutin, was purchased from Tarosin tablets
after separation of ascorbic acid and extraction with methanol and was
characterized in accordance with working techniques provided by RPh X
(appearance, colour, odour and solubility). Chemical identification was
determined through RPh X techniques. All these tests were in accordance
with the requirements of Romanian Pharmacopoeia X" edition.

Identification of rutin was performed by TLC using six mixtures of
solvents and UV light. TLC test served not only to identify rutin through R¢
values, but also to determine the purity of the extracted substance. The
mixture of solvents most recommended for rutin identification and purity
determination is ethyl acetate-acetic acid 1:1 (R¢ 0.44). This mixture was
useful for a supplementary compound separation.

Rutin structure was studied through "H-NMR spectroscopy. 'H-NMR
spectrum was compared to 'H-NMR spectrum of rutin-standard which
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allowed us to assign the extracted compound as rutin. 'H-NMR spectrum
gave also information about the purity of the sample.
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