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ABSTRACT

Objective: This study was designed to estimate the quantity of the flavonoid glycoside (rutin) as an important active compound in rue plant grown in 
Iraq with the evaluation of its antioxidant activity.

Methods: The cultivated rue plant at the garden of medicinal plant in the pharmacognosy and medicinal plants department was collected and dried at 
room temperature. Total flavonoids content was determined using aluminum chloride method, and a standard calibration curve is used for estimation 
of rutin glycoside. Antioxidant activity of the ethanolic extract was measured using the (1,1-diphenyl-2-picrylhydrazyl radical).

Results: The results were showed that 100 g of the plant produced 7 g powdered extract, and each gram of the extract contains 133 mg rutin. The 
extract showed a positive antioxidant activity as compared with standard quercetin.

Conclusion: Ruta graveolens plant contains the flavonoid glycoside rutin which showed antioxidant activity; therefore, further studies are required 
to identify other constituents in this plant.

Keywords: Rue, Rutin, Flavonoids and antioxidant.

INTRODUCTION

Oxidative metabolism is essential for cells survival, but it resulted in 
the formation of free radicals and other reactive oxygen species  [1]. 
Increasing free radicals concentration in the body generates a 
phenomenon called oxidative stress, which will develop chronic and 
degenerative diseases such as autoimmune disorders, aging, cataract, 
rheumatoid arthritis, cancer, cardiovascular, and neurodegenerative 
diseases [2]. Many herbs have been identified as possessing antioxidative 
and anti-inflammatory properties, and they are currently being used 
to treat pathogens those caused by free radicals and reactive oxygen 
species [3]. Ruta graveolens L. shrubby plant, native to the Mediterranean 
region and present in traditional medicine of this region since decade [4]. 
R. graveolens is a flavonoid-containing medicinal plant with various 
biological properties  [5]. In the present study, the plant has been 
cultivated in the medicinal plants garden of the College of Pharmacy/Al-
Mustansiriyah University; then, it’s flavonoid content, antioxidant activity, 
and the half  maximum inhibitory concentration (IC50) were evaluatefd.

METHODS

Plant material
R. graveolens was cultivated in the medicinal plants garden of the College 
of Pharmacy/Al-Mustansiriyah University then identified by National 
Herbarium of Iraq. Aerial parts were collected in March, washed with 
tap water to remove dust and dirt, dried in shade for 7  days then 
powdered by a grinder to obtain a powdered material.

Plant extraction
About 100 g of the pulverized plant was divided into two parts. Each 
part was extracted with 250 ml of 70% ethanol in a Soxhlet apparatus 
for 72 hrs each time; the whole ethanolic extracts were mixed and 
concentrated at reduced pressure using a rotary evaporator and stored 
in a refrigerator until further use.

Estimation of total flavonoid content (TFC)
TFC was determined according to the aluminum chloride colorimetric 
method; the ethanolic extract has been diluted with methanol to come 
under the linearity range (2 ml, 0.3 mg/ml) then mixed with 0.1 ml of 
10% w/v aluminum chloride hexahydrate and 0.1 ml of 1 M potassium 
acetate and 2.8 ml distilled water. After 40 minutes incubation period 
at room temperature, the sample was filtered through Whatman filter 
paper, then the absorbance of the reaction mixture was determined 
using ultraviolet (UV) apparatus at 415  nm with a double beam UV-
visible spectrophotometer SHIMADZU UV 1800. A standard calibration 
curve is obtained from a series of different concentrations of standard 
rutin.

Determination of antioxidant activity (1,1-diphenyl-2-
picrylhydrazyl radical [DPPH] free radical scavenging)
Antioxidant activity of the ethanolic extract was measured using the 
stable DPPH. 1 ml of different concentrations of ethanolic extract was 
mixed with 5 ml (100 µM) freshly prepared DPPH-methanol solution in 
a test tube, and the reaction mixture was set aside in the dark at room 
temperature for 30 minutes. Thereafter, the absorbance was recorded 
at 517  nm. The antioxidant reacts with DPPH and gets reduced to 
DPPH-H form thereby decreasing in absorbance value. The percentage 
inhibition of DPPH radical was calculated by comparing the results of 
the test samples with those of the control (not treated with extract) 
using the following equation:

Percentage inhibition=(1-absorbance of test/absorbance of 
control)×100

IC50 which is the concentration of sample required to scavenge 50% of 
DPPH free radicals value have been calculated with a comparison to 
standard reference (Quercetin) from the graph of concentration versus 
% inhibition.
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Fig. 2: Estimation of antioxidant activity by 1,1-diphenyl-2-
picrylhydrazyl radical method

Fig. 1: Standard calibration curve of rutin

Table 1: The results of the calibration curve

Extract Yield % W/W TFC µg of rutin/mg 
of extract

Ethanolic extract of whole 
aerial parts of rue

7 133.3

TFC: Total flavonoid content

Table 2: DPPH radical scavenging activity

Concentration (µg/ml) Absorbance at 517 
ethanolic extract of rue

Quercetin 
standard

100 0.859 0.681
200 0.733 0.455
300 0.672 0.361
400 0.623 0.256
500 0.530 0.123
600 0.440 0.057
DPPH: 1,1‑diphenyl‑2‑picrylhydrazyl radical

Fig. 3: Estimation of 1,1-diphenyl-2-picrylhydrazyl radical 
scavenging activity

Fig. 4: Comparison of scavenging activity of extract versus 
standard quercetin

RESULTS AND DISCUSSION

Flavonoids are the most important secondary plant phenolics with 
significant chelating and antioxidant properties. These compounds are 
based on the flavan nucleus, in which the number, positions, and types 
of substituent influence radical scavenging and chelating activity  [6]. 
R. graveolens is rich in flavonoids and contains a high percent of the 
flavonoid glycoside rutin which is well known as antioxidant [7]. 
Aluminum chloride forms acid stable complexes with the C-4 keto 
group and either the C-3 OR C-5 hydroxyl group of flavones and 
flavonols, in addition, aluminum chloride form acid labile complexes 

with orthodihydroxyl groups in the A- or B-ring of flavonoids [8]. The 
ethanolic extract of the whole aerial parts was prepared, and their TFC 
was calculated with respect to standard rutin (Fig. 1 and Table 1).

DPPH free radical scavenging method was used because it is an easy, 
rapid, and sensitive way to survey the antioxidant activity of the plant 
extract [9]. Quercetin used as standard in this method since quercetin is 
considered to be a strong antioxidant due to its ability to scavenge free 
radicals and bind transition metal ions [10]. The results of DPPH free 
radical scavenging were presented in Table 2, Figs. 2-4.

IC50 calculated from the figure is 540  µg/ml for R. graveolens whole 
aerial parts ethanolic extract.

CONCLUSION

R. graveolens L. contains the flavonoids glycoside such as rutin 
compound, which known to have antioxidant, anti-inflammatory, 
and antirheumatic activities. The extract of the plant may be used to 
treat various diseases. Further studies are required to identify other 
constituents in this plant.
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