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Abstract: The aim of this paper is to determine the content of selected phenolic compounds and 

to find the appropriate optimal extraction agent for the extraction of phenolic compounds from 

the plant species Iris pumila L. The content of total phenols and flavonoids in the rhizome and 

aboveground parts of the plant was determined by the application of the spectrophotometric 

method in the examined extracts obtained by the maceration method. By comparatively 

analyzing the application of two solvents for extraction, we concluded that the application of 

methanol in the conventional maceration technique contributes to a higher yield of phenolic 

compounds. Using methanol as a solvent, it was found that the content of selected phenolic 

compounds in the rhizome (28.57 mg/g extract total phenolic and for total flavonoids 24.21 mg/g 

extract) compared to ethyl acetate as solvent. Tested extracts of parts of Iris pumila L. plant 

contain high levels of phenolic compounds and are suitable for use as a source of compounds 

with pronounced antioxidant activity.  

 

Keywords: extraction, maceration, spectrophotometry, phenolics compounds 

 

1. Introduction 

 

Iris pumila L. (bearded dwarf iris) is a perennial herbaceous plant of the family irises 

(Iridaceae). It is a perennial entomophilic plant that inhabits the meadow-steppe regions 

of Central and Southeastern Europe. [1] The natural habitats of this species in Serbia are 

its northern and eastern parts, and it is most common in Deliblato sandstone, which 

consists of a complex of sand dunes in southern Banat. [2] It blooms in April, the 

flowering period lasts about two weeks. The flowers of the plant are single and 

distinctly polymorphic in relation to color. [3] The leaves of irises or irises are fleshy, 

erect, lanceolate, and light green. Ordinary irises inside the flower have clusters of tiny 

hairs and are therefore often referred to as bearded irises. [3]  

Iris pumila as a plant species has been studied in several morphological and 

cytological studies, but it has not been studied in terms of the content of phenolic 

equations. [4, 5, 6] In recent decades, there has been an increase in the interest of the 
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general scientific public in natural antioxidant compounds and plant species, which are 

a significant source of these compounds. Numerous scientific studies confirm that 

natural phenolic compounds (polyphenols) exhibit significant antioxidant potential and 

are very good antioxidants. [7, 8] Plants are its main source. Given that synthetic 

antioxidants exhibit a number of side effects and adverse effects due to long-term use, 

interest and demand for the application of natural antioxidants are on the rise. [9] 

Among the natural antioxidants, a large and very wide, diverse group of phenolic 

compounds stands out. These compounds also called natural polyphenols (among 

which the most important are flavonoids, phenolic acids, anthocyanins, etc.) exhibit a 

number of positive properties, and due to their antioxidant activity show antiviral [7], 

antibacterial [8], anticancer effects [9]. Plant antioxidants can be extracted from a variety 

of plant materials, mainly dried by the extraction process - a method of mass transfer by 

means of solvents from the solid phase to the liquid. Mass transfer depends on many 

factors, such as the type of solvent, extraction length, temperature, and polarity of the 

solvent. [10] This study aimed to investigate selected phenolic compounds and to find 

the appropriate optimal extraction agent for the extraction of phenolic compounds from 

the aerial part and rhizome of Iris pumila. 

 

2. Materials and methods 

 

2.1 Plant material and extracts preparation 

 

The rhizome and the above-ground part of the iris were collected from the locality 

Ovcar-Kablar Gorge. Dried parts of the plant are ground in a blender, and as such used 

in the further procedure. We prepared the extracts by maceration method. 50 ml of 

solvent and 10 g of herbal drugs were used. Ethyl acetate and methanol (Table 1) were 

used as solvents. Maceration lasted three days, after which the resulting extracts were 

dried using a rotary vacuum-evaporator. The extracts are stored in Petri dishes, in the 

refrigerator at a temperature of + 4 degrees Celsius.   

 

2.2 Spectrophotometric determination of total phenols and flavonoid content of the extracts 

 

The content of the total phenols was determined by the spectrophotometric method 

according to Folin-Ciocalte. [11] The method is based on the reduction of Folin-Ciocalteu 

reagents in the presence of phenolic compounds.  Phenolic compounds by dissociation 

produce a proton and a phenoxide ion that reduces folin-Ciocalteu reagent to phenol-

MoW11O40-ion that is colored blue. The intensity of color is measured 

spectrophotometrically, at the wavelength λ = 765 nm. The absorbance is measured at λ 

= 765 nm. The results of the analysis are shown in Table 1. 

The content of total flavonoids was determined by the modified method by 

Brighente. [12] The method is based on the property of flavonoids to build 

metalcomplexes with metals, of which the complex with aluminum is particularly 



 G. Đelić et. al, Qualitative content of selected phenolic compounds in different exrtacts of plant species Iris 

pumila L. 

 

www.iccbikg2023.kg.ac.rs|  |557 

important. [12] The absorbance is measured at λ = 430 nm. The analysis was done in 

three repetitions. Gallic acid, a series of standard solutions with a concentration of 0.05-1 

mg/mL, was used as standard, the results obtained were expressed as gallic acid 

equivalents (mg GAE/g ± SD). All measurements were made on the UV–VIS 

spectrophotometer, brand DR 3900 Hach lange produced in 2022. All analyses were 

done in three repetitions. The results of the analysis are shown in Table 2. 

 

3. Results and discussion 

 

Table 2 presents the results of determining the content of total phenols in the aerial 

parts and rhizomes of the plant species Iris pumila L. by the method of 

spectrophotometry. 

 
Table 1. The content of total phenols in the various parts of the Iris pumila L. 

 

Sample* A Total phenolics 
(mg GAEg±SD) 

1. 0.029 25.62±0.05 

2. 0.034 25.66±0.06 

3. 0.088 26.14±0.17 

4. 0.364 28.57±0.71 

*tags :1 -ethyl-acetate-aerial part. 2-ethyl-acetate-rhizome. 3-methanol-above-ground 

part. 4-methanol rhizome. A- absorbance 
 

The extract obtained by the maceration process where it was used as a solvent 

methanol contains the largest amount of total phenols (28.57 mg GAE/g). This content is 

higher in relation to the content of the total phenols of the aboveground part using the 

same solvent and compared to the rhizome extract in ethyl acetate (25.62 mg GAE/g). 

where the lowest amount of total phenols was recorded. Methanol is a more efficient 

solvent for extracting phenolic compounds from plants.  
 

Table 2. The content of flavonoids in the various parts of the Iris pumila L. 

Sample* A Total flavonoids  
(mg GAE/g±SD) 

1. 0.009 1.88±0.02 
2. 0.012 2.05±0.03 
3. 0.029 5.87±0.13 
4. 0.121 24.21±0.67 

*tags :1 -ethyl-acetate-aerial part. 2-ethyl-acetate-rhizome. 3-methanol-above-ground 

part. 4-methanol rhizome. A- absorbance 
 

Based on the results it is noticeable that higher concentrations of flavonoids are 

represented in extracts in which methanol was used as a solvent in the extraction 

process. The highest concentration of flavonoids is in rhizome extract in methanol (24.21 
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mg GAE/g) which is about twelve times higher than the concentration of flavonoids 

present in the aboveground extract obtained using methanol (5.87 mg GAE/g). The 

aboveground extract in ethyl acetate shows three times lower content compared to the 

extract where methanol is used as a solvent (1.88 mg GAE/g). 
 

4. Conclusions 

 

The results obtained in the paper show that extracts of different parts of the plant 

species Iris pumila L. contain significant amounts of total phenols. The content of total 

phenols is highest in rhizome extract obtained by the maceration process (84.60 mg/g 

extract) when methanol was used as a solvent. This extract contains the largest amount 

of total flavonoids (24.21 mg/g extract). Based on the study it can be concluded that 

methanol has proven to be a better solvent in extraction by maceration process of 

different parts of plant species Iris pumila L. The application of this solvent ensures an 

increase in efficiency - methanol yields higher concentrations of phenolic compounds in 

the extract of different parts of the plant species Iris pumila L. 
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