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Product Quality and Safety

Storage and its effect on the antioxidant capacity of dried Bulgarian Chrysanthemum 
balsamita L.

1 2 1A. Popova *, D. Mihaylova , I. Alexieva

1Department of Catering and Tourism, Faculty of Economics, University of Food Technologies, 26 Maritsa, 4000 Plovdiv, Bulgaria 
2Department of Biotechnology, Technological Faculty, University of Food Technologies, 26 Maritsa, 4000 Plovdiv, Bulgaria

Abstract. The aim of the present study was to extend the knowledge of Chrysanthemum balsamita due to the scanty data concerning the constituents, 
properties and the possible benefits of using this plant. Three extraction techniques were conducted in order to explore the effect of storing over the antioxidant 
potential of dryChrysanthemum balsamita L. samples. Two solvents – water and 70% ethanol were applied and several reliable procedures such as 2.2-
diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity, 2.2-azinobis-3ethyl benxothiazoline-6-sulphonic acid (ABTS) cation decolorization activity and 
the ferric reducing antioxidant potential method (FRAP) were carried out in order to evaluate the antioxidant capacity of the different extracts. The results of all 
extracts varied significantly before and after storing the plant samplefor twelve months. The total phenolic content of the dried leaves was established to be in 
range of 7.63 ± 0.066 –11.87 ± 0.064 mg GAE/g PW of the stored leaves. Based on the results this less explored in Bulgaria plant could be used as apotential 
source of biologically active substances with beneficial effect.

Keywords: storage, antioxidant activity, Chrysanthemum balsamita, costmary
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extraction technology, offers a superior alternative to several thermal Introduction
applications owing to its efficient volumetric heat production and has 
many advantages over conventional solid liquid extraction methods. Costmary (Chrysanthemum balsamita L.) is a medicinal plant, 
Applications include the extraction of high-value compounds from belonging to the Asteraceae family. It is a large perennial plant of 
natural sources including phytonutrients, nutraceutical and Asian origin with yellow flowers, grown in Europe and Asia since the 
functional food ingredients, and pharma actives from biomass. In the Middle Ages (Bylaitė et al., 2000). This plant has a hairy stem, 
present article basis of microwave extraction technology and their complete shiny leaves, highly branched from the base and 70 – 120 
advantages are discussed. The most widely used extraction cm in height (Hassanpouraghdam et al., 2008; Mozaffarian, 2004; 
processes have traditionally been based either on different liquid Nickavar et al., 2003). It has a characteristic odor due to its volatile oil 
extraction methods or on vapor-phase extraction methods constituents. Costmary and its preparations are commonly used as 
(Starmans and Nijhuis, 1996). MAE is the simplest and the most herbal tea, flavoring agent, and for medicinal purposes (Bylaitė et al., 
economical technique for extraction of many plant derived 2000). Infusion, decoction and floral water of aerial parts of costmary 
compounds (Zhang et al., 2005; Hemwimon et al., 2007; Mihaylova is used as antibacterial, antiallergic, sedative, cardiotonic, 
et al., 2011).carminative and for the treatment of indigestion in folk medicine 

Different extraction systems were applied by authors for (Marculescu et al., 2001; Hassanpouraghdam et al., 2008; 
extracting constituents with antioxidant activity from plant material Mozaffarian, 2004).
and thus often it is difficult to compare the results even for the same The extraction process is the first crucial step in preparation of 
plant material. Water (Zheng and Wang, 2001; Ivanova et al., 2005; plant formulations. Sample preparation is of the greatest importance 
Katalinic et al., 2006; Kiselova et al., 2006; Kratchanova et al., 2010), for the development of analytical methods for the analysis of 
methanol (Shan et al., 2005; Wojdylo et al., 2007) and ethanol constituents present in the botanical and herbal preparations. Some 
(Djeridane et al., 2006) have been widely used. However, the methods are amenable to high degree of automation, and several 
influence of the extraction solvent over the antioxidant activity parameters can be controlled at a time. Sample and solvent 
estimation is significant (Zhou and Yu, 2004). In the present work, consumption can also be reduced by selecting the most appropriate 
two solvents were used for the extraction of the Chrysanthemum method. A good extraction can be achieved in shorter period of time, 
balsamita antioxidants – water and 70% ethanol. Plant extracts and the recovered extract can have improved yield and quality 
made with water are nutritionally more relevant, moreover, herbs are (Gupta et al., 2012). 
usually ingested as hot-water infusions as they were prepared The microwave assisted extraction (MAE) process is a high-
according to the culture traditions. On the other hand, the organic speed method used to selectively extract target compounds from 
solvent 70% ethanol is preferred for more exhaustive extraction of various raw materials. MAE uses energy of microwave radiation to 
polyphenol compounds.heat solvents quickly and efficiently. By using a closed system, 

The objective of this study was to analyze the extracts of dried extraction can be performed at higher temperatures and extraction 
and stored 12 months dry Chrysanthemum balsamita leaves for their times can be reduced drastically. It is an innovative solvent-
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radical scavenging activity and to determine if changes in the expressed as µM TE per gram fresh weight (µM TE/g PW). 
antioxidant capacity occur during keeping. It was of particular Ferric-reducing antioxidant power assay (FRAP). The FRAP 
interest to compare the polyphenol content and the antioxidant assay was carried out according to the procedure of Benzie and 
activity in water decocts and 70% ethanol extracts with microwave Strain (1996) with slight modification. FRAP assay measures the 
assisted extract in order to find the most suitable method for change in absorbance at 593 nm owing to the formation of a blue 
obtaining extracts. colored Fe (II)-tripyridyltriazine compound from colorless oxidized 

Fe (III) form by the action of electron donating antioxidants. Briefly, 
the FRAP reagent was prepared from 300 mM acetate buffer (pH 
3.6), 10 mM TPTZ solution in 40 mM HCl, and 20 mM iron (III) Material and methods
chloride solution in proportions of 10:1:1 (v/v), respectively. The 
FRAP reagent was prepared fresh daily and was warmed to 37°C in Plant material
a water bath prior to use. One hundred and fifty microliters of plant Chrysanthemum balsamita L. was collected in May 2013 from 
extracts were allowed to react with 2850 µl of the FRAP reagent the Plovdiv region, Bulgaria, air dried and ground in an electric mill. 
solution for 4 min at 37°C and the absorbance of the reaction mixture The samples were used for obtaining extracts right after drying and 
was recorded at 593 nm. The results were expressed as µM TE/g again after 12 months of room temperature storing.
PW. 

Extract preparation
Statistical analysisDried plant material of Chrysanthemum balsamita was 
All measurements were carried out in triplicates. The results subjected of three different types of extractions (ratio of solvent to 

were expressed as mean ± SD and analyzed using MS-Excel plant material was 1:20) as follows:
software.· Decoction – extraction by boiling of the plant material for 30 

min with distilled water; 
· MAE – the experiments were performed with water as 

Results and discussionsolvent in a domestic microwave oven (LG MB4047C) with 
frequency of the waves 2450 MHz and output power – 800W;

Total phenolics content· Heat-reflux extraction – the process was carried out with 70 
Phenols, flavonoids and lignin precursors are considered to be % ethanol as solvent for 30 min.

beneficial antioxidants as they exhibit scavenging activity of harmful The resulting extract solutions were filtered before analyzed. 
active oxygen species (Sakihama et al., 2002). The total phenolic 
contents in the examined plant extracts using the Folin-Ciocalteu's Determination of total phenolics 
reagent was expressed in terms of gallic acid equivalents. The A modified Kujala et al. (2010) method with Folin- Ciocalteu's 
values obtained for the concentration of total phenols for the reagent was used for the determination of the total polyphenolic 
investigated extracts were presented in Table 1. The results ranged content (TPhC). Gallic acid was employed as a calibration standard 
from 7.63 ± 0.06 to 11.87 ± 0.06 mg GAE/g PW. Based on the and the results were expressed as mg gallic acid equivalents (mg 
results, after storing the dry plant material for 12 months a reduction GAE) per gram of plant fresh weight.
in the radical scavenging activity in all examined extracts was 
established. A possible factor for this observation could be the Determination of antioxidant activity
storing conditions and the total effect of them.DPPH radical scavenging assay. Antioxidant activity is 

described as having activity against the stable form of the synthetic 
 Antioxidant activityproduct 2,2-diphenyl-1-pikrylhydrazil (DPPH) by the method of 

Several studies have successfully correlated the phenolic Brand-Williams et al. (1995) with modifications. A freshly prepared 
-4  content with antioxidant activity (Tepe et al., 2006; Mihaylova et al., 4.10  M solution of DPPH(in methanol) was mixed with the sample in 

2013) therefore, the next step in the present research was to test the a ratio of 2:0.5. Light absorption was measured at a wavelength of 
antioxidant activity of the extracts. It is known that the total 517 nm after 30 min and the results were presented as a function of 
antioxidant activity of the extracts is constituted by individual the concentration of Trolox. The unit of Trolox equivalent antioxidant 
activities of each of the antioxidant compounds. Moreover, these capacity (TEAC) defined the concentration of Trolox having 
compounds render their effects via different mechanisms such as equivalent antioxidant activity (AOA) expressed as μM TE/g PW. 

+ radical scavenging, metal chelating activity, inhibition of lipid ABTS radical scavenging assay. The radical scavenging 
peroxidation, quenching of singlet oxygen, and so on to act as activity of the investigated extracts against radical cation 2,2-

+ antioxidants. Even if one sample exhibits high activity established azinobis-3-ethyl benxothiazoline-6-sulphonic acid (ABTS ) was 
with one method, it does not always show similar good results with all estimated according to a previously reported procedure with some 

+ other methods. Therefore, it is essential for accurate evaluation of modifications (Re et al., 1999). ABTS  was produced by reacting 7 
+ samples to use several methods. The present investigation explores 

mM of ABTS  solution with 2.45 mM of potassium persulphate, and 
the mixture was kept in the dark at room temperature for 12 – 16 h. At 

+the moment of use, the ABTS  solution was diluted with ethanol to an 
absorbance of 0.7 ± 0.02 at 734 nm and equilibrated at 30°C. 1 ml of 

+ABTS  solution was added to each sample (0.01 ml) and was 
vigorously mixed. After reacting at 30°C temperature for 6 min, the 
absorbance at 734 nm was measured. The results were presented 
as a function of the concentration of Trolox. The TEAC value was 
defined as the concentration of Trolox having equivalent AOA 

Table 1. Total polyphenolic content of different extracts of 
Chrysanthemum balsamita

Type of extract/

Duration of storage

0 months

12 months

11.87 ± 0.06

10.46 ± 0.04

10.15 ± 0.39

8.21 ± 0.04

8.66 ± 0.01

7.63 ± 0.06

Total phenolic content, mg GAE/g PW

Decoction MAE 70% ethanol
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common way of storing used in food technology. The paper 
presented the impact storage has on the Chrysanthemum balsamita 
dried leaves.  
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Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.



Volume 7, Number 1
March 2015

www.agriscitech.eu


	021
	WEB-TMPL
	TABLE OF CONTENT
	WEB-TMPL


