
Advances in Natural and Applied Sciences, 8(10) Special 2014, Pages: 70-75 

 

AENSI Journals 

Advances in Natural and Applied Sciences 
ISSN:1995-0772    EISSN: 1998-1090  

 

 

Journal home page: www.aensiweb.com/ANAS/  

 
   

Corresponding Author: Ahmad Pedram Nia, Department of Food Science And Technology,Sabzevar Branch, Islamic 

Azad University, Sabzevar, Iran. 

Study of Antioxidant Activity of Iranian Raspberry Fruit Extract 

 
1
Ahmad Pedram Nia, 

1
Amir Hossein Elhami Rad, 

2
Mohammad Mehdi Nemat Shahi, 

3
Nafise Nemat Shahi, 

1
Hossein Estiri 

 
1Department of Food Science And Technology,Sabzevar Branch, Islamic Azad University, Sabzevar, Iran.  
2Young Researchers and the Elite Club, Sabzevar Branch,Islamic Azad University, Sabzevar,Iran. 
3Ph.D Student in Plant Physiology, Department of Basic Sciences, Ferdowsi University of Mashhad, Mashhad,Iran. 
 
A R T I C L E  I N F O  A B S T R A C T 

Article history: 
Received  25  June  2014 

Received in revised form 

1 July  2014 
Accepted  31 August 2014 

Available online 15 September 2014 

 
Keywords: 

antiradical activity, raspberry fruit, 
phenolic compounds, DPPH, natural 

antioxidant 

 Toxic effects of synthetic antioxidants on the one hand and consumer preference for 
natural additives on the other hand, have increased the inclination to use natural 

antioxidants. In recent years, natural antioxidants have been used with the purpose of 

reducing risks of heart diseases, cancer, and diabetes. Therefore, natural antioxidants 
play an important role in human health. The phenolic compounds present in plant 

samples are one of the best sources of natural antioxidants. Raspberry fruit is a source 

of polyphenolic compounds that has not received attention so far. Therefore, in this 
laboratory research, the antioxidant activity of raspberry fruit extract (at various 

concentrations) was studied by measuring its content of polyphenolic compounds and 
the degree of its inhibitory effect against free radicals using the Folin-Cyocalteu and the 

DPPH methods, respectively. Moreover, the inhibitory effects of the various 

concentrations of the extract were compared with that of the synthetic antioxidant BHC 
at 200 ppm. The collected data was analyzed using the NSTST-C and employing the 

one-way ANOVA at the 5% probability level. Results indicated that the content of 

polyphenolic compounds significantly increased compared to the control (p<0.05) by 
raising the concentration of the extract. The maximum content of polyphenolic 

compounds (7ppm) was observed at the extract concentration of 1600 ppm. Similar 

results were found concerning the inhibitory activity f the extract against free radicals: 
the extract at 800 and 1600 ppm had greater antiradical activity (87.6 and 91.6%, 

respectively) compared to BHT at 200 ppm (81.9%). The reason for this greater 

antiradical activity was the greater contents of tocopherols and other phenolic 
compounds in the extract. Results showed that the methanol extract of raspberry fruit 

has a considerable antioxidant characteristic and that it can be used as a natural 

antioxidant in some oil-containing food materials after complementary studies are 
conducted. 
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INTRODUCTION 

 

Nowadays, one of the problems of the food industry is the use of various synthetic compounds as 

preservative because it has been proved that all of them pose potential risks for human health. In the edible oil 

industry, there are numerous methods for preventing oxidation, one of which is the addition of synthetic 

antioxidants to maintain the oxidative stability of oils. However, considering the undesirable effects of synthetic 

antioxidants, such as their mutagenic and carcinogenic effects on the human body, they are gradually being 

omitted from the list of antioxidants used. Therefore, it seems necessary that research should be conducted to 

find natural antioxidant sources that can be substituted for synthetic ones. 

Plant antioxidants contain phenolic compounds that can enter the oxidative chain in several ways such as 

neutralizing singlet oxygen, reducing oxygen concentration in the environment, chelating metals, and inhibiting 

the activities of various oxidative enzymes. In the drive to use plant antioxidants, raspberry fruit extract can be 

used as a suitable substitute for synthetic antioxidants in the food industry (Kamkar, 2009). Raspberry is a shrub 

of the Rosaceae family that grows wild in wet forest areas like those in Gilan and Mazandaran Provinces. Its 

stems are red with long thorns, leaves are alternate and oval with serrate margins, flowers are white or pink and 

in clusters, fruit is sour, blackish red, and similar to mulberry and strawberry. Raspberry is also called wild 

mulberry and three-flowered, and is used in traditional medicine to treat rashes and rheumatism, to relieve pain, 

and to reduce fever. Kamkar et al. (2009) evaluated the antioxidant capacity of the essential oil and of the 
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extract of Iranian mint, and concluded that the ethanol extract of mint had substantial antioxidant activity against 

various kinds of oxidative systems and could be used as a natural antioxidant. In research by Sepehrifar et al. 

(2009), the antioxidant characteristics of oriental currant (Vaccinium arctostaphylos L) and reached the 

conclusion that the leaves and fruit of this plant were rich in phenolic compounds (especially anthocyanins) and 

had antioxidant characteristics. 

So far, no reports have been presented on the antioxidant activity of raspberry fruit. Therefore, the purposes 

of this research were to study the antioxidant power of raspberry fruit extract (through measuring its content of 

polyphenolic compounds and the extent of its inhibition activity at various concentrations against free radicals). 

Another purpose of this study was to compare the antioxidant activity of raspberry fruit extract with that of the 

synthetic antioxidant BHT at 200 ppm (with the purpose of substituting synthetic preservatives).     

 

MATERIALS AND METHODS 

 

Raspberry fruit was collected from forests in Noshahr and kept at - 18 c


 in a freezer before the 

experiments. For each experiment, some of the fruit was taken out of the freezer and ground (in the frozen state) 

with a blender. Twenty grams of the ground fruit were mixed with the solvent methanol (at a 1:10 ratio), placed 

on a hot plate, shaken at 250 rpm for 24 hours, and filtered under vacuum conditions in a Buchner funnel with 

Whatman #1 filter paper. A rotary evaporator (LABORATA 4000 model) was then used to concentrate the 

extract at 35 c


, and finally the extract was dried at 40 c


 and kept in a closed container impermeable to air at 

4 c


 until used. All materials used in this research were made by Merck and Sigma Companies and were of high 

purity.  

 

Chemical tests: 

The extraction solvent methanol was added to one gram of the extract to raise its volume to 10 milliliters. 

Five micro-liter aliquots of the diluted extract were separately added to test tubes. One milliliter of the Folin-

Cyocalteu regent (diluted with distilled water at a ratio of 1:10) and 0.8 milliliter of a 7.5% sodium carbonate 

solution were added to each test tube, distilled water was added to raise the volume to 10 milliliters, and the 

mixture was mixed well. A spectrophotometer was employed to read absorption by each sample at the 765- 

nanometer wavelength. Relation 1 (the calibration curve for gallic acid used as the standard with the coefficient 

of determination of 0.99) was used to determine the percentage content of polyphenolic compounds in terms of 

gallic acid equivalent: 

 

Y = 1/0.776
2

X  + 0.2644X + 0.0099                                                  (1) 

 

In the relation above, X represents absorption read at 765 nanometers, and Y the content of polyphenolic 

compounds in mg/ml (Galoburda et al., 2012).  

 

Measuring Inhibitory activity against the free radical DPPH: 

The inhibitory activity against the free radical (DPPH) was studied to evaluate the antioxidant activity. The 

chemical substance 2, 2-diphenyl-1-picrylhydrazyl, or DPPH, is a violet stable free radical that turns yellow 

when reduced by electron or hydrogen atom donors (antioxidant compounds). The ability of various compounds 

and extracts to donate hydrogen atoms or electrons was assessed in this test by the extent of decolorization or 

reduction in light absorption of violet DPPH in methanol. In this method, the stable free radical DPPH is used as 

the reagent. Five-milliliter aliquots of a 0.004% solution of DPPH were added separately to each 50- microliter 

solution of various concentrations of the methanol and ethanol extracts and, after incubation at room 

temperature for 30 minutes, light absorption of each sample was read at the wavelength of 517 nanometers 

against the control. Relation 2 was used to calculate the percentage inhibition of the free radical DPPH: 

 DPPH) I % = 100

blankA

sampleAblankA




                                                    (2) 

In the relation above, blankA  is light absorption of the negative control that lacks the extract, and 

sampleA  light absorption of various concentrations of the extract. The synthetic antioxidant BHT was used for 

comparison. 
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Statistical analysis: 

The completely randomized design with a single factor (one-way ANOVA) was employed to examine the 

results, the information was analyzed using MATST-C, and comparison of the means (with each other and with 

the control sample) was performed using the LSD test at the alpha probability level of 0.05 by the same 

software. Microsoft Excel was employed to draw the diagrams. 

 

RESULTS AND DISCUSSION 

 

Polyphenolic compounds in raspberry fruit  extract: 

Considering phenols and phenolic compounds are extensively found in food and plant materials, and also 

have considerable antioxidant activities ( Lee et al., 2005), they were assessed and evaluated in this research. 

Figure 1 shows results of one-way ANOVA concerning the effects of various concentrations of raspberry fruit 

extract on its content of polyphenolic compounds measured using Folin’s test. As can be seen in the figure, the 

content of polyphenolic compounds in the extract increased by raising the concentration of the extract from 50 

to 1600 ppm, leading to greater antioxidant activity and, hence, to more oxidative stability. The results indicate 

that raising the concentration of the extract from 50 to 1600 ppm increased the concentration of antioxidants 

from 1.4 to 7 ppm, and that this rise took place with a gentle slope, but that at extract concentrations higher than 

1600 ppm this rise became steeper. All concentrations of the extract, except for the 50 ppm, had significantly 

higher contents of polyphenolic compounds compared to the control sample (which had the concentration of 1.3 

ppm) at the 95 percent probability level (P<0.05). Plant antioxidants contain phenolic compounds that can enter 

the oxidative cycle in several ways including neutralizing singlet oxygen, decreasing oxygen concentration in 

the environment, chelating metals, and inhibiting various oxidative enzymes.     

Many of the recent studies have been conducted on antioxidant characteristics of phenolic compounds and 

flavonoids isolated from fruits. Senorans et al. (2001) extracted and identified natural antioxidants in orange 

juice. Zarban et al. (2007) evaluated antioxidant indices of pomegranate concentrate and nine commercial fruit 

juices and concluded that, compared to the other fruit juices, the pomegranate juice contained more phenolic 

compounds and, hence, enjoyed higher antioxidant capacity. Roshanak Sepehrifar et al. (2009) also studied 

antioxidant characteristics of the medicinal plant oriental currant (Vaccinium arctostaphylos L) and concluded 

that the leaves and fruit of this plant were rich in phenolic compounds (especially anthocyanins) had antioxidant 

characteristics and, hence, could be used as a plant source of antioxidant compounds in food and pharmaceutical 

industries. Singh et al. (2002) studied the antioxidant characteristics of extracts of pomegranate seeds and peels 

and reached the conclusion that they contained considerable quantities of phenolic acids.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Changes in the content of polyphenolic compounds in raspberry fruit extracts of various concentrations 

 

Study of the antioxidant activity of raspberry fruit extract using the 2, 2-diphenyl-1-picryl hydrazyl (DPPH) test: 

In this test, the ability of various compounds and extracts in donating hydrogen atoms or electrons is 

assessed by the degree of decolorization of the violet 2,2 diphenyl-1-picrylhydrazyl (DPPH) in methanol (Burtis 

& Bucar, 2000). The synthetic antioxidant BHT was used for comparison and all experiments had three 

replications. The use of this radical for studying antioxidant characteristics of plant essential oils, and natural 

plant oxidants in general, has turned into one of the most widely used methods of assessing antioxidant power 

because it is a simple test with high sensitivity. The test is based on the theory that hydrogen donators are in fact 

Concentration of raspberry fruit extract (ppm) 
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antioxidants (Joon-Kwan, 2009). This radical’s maximum absorption is at the 515-517- nanometer wavelengths. 

Therefore, antioxidant power is easily estimated by using a spectrophotometer and by calculating the degree of 

reduction in absorption at the wavelength of 517 nanometers. Examination of the effects of various 

concentrations of raspberry fruit extract on the inhibitory activity of the extract against free radicals revealed 

that this activity significantly increased by raising the extract concentration in the control sample (distilled 

water): it rose from 15.6% at 50 ppm of the extract to 91.6% at 1600 ppm.      

Results indicated the sample containing the synthetic antioxidant BHT at 200 ppm had antioxidant activity 

of 81.9% , which was lower than those of the raspberry fruit extract at 800 and 1600 ppm, a difference that was 

statistically significant at P<0.05. However, when the synthetic antioxidant BHT was added at 200 ppm to the 

control sample and its inhibitory effects against free radicals were compared with those of the raspberry fruit 

extract (at 50, 100, 200, and 400 ppm), it was found that the inhibitory activity of 200 ppm BHT was 

statistically higher compared to these concentrations of the extract. This indicated the greater antioxidant power 

of 200 ppm BHT compared to these concentrations of the raspberry fruit extract. The value of this parameter 

was in agreement with the content of polyphenolic compounds in the extract. As was previously said, raspberry 

fruit extract at concentrations of 800 and 1600 ppm had the maximum content of polyphenolic compounds and, 

hence, exhibited greater antioxidant activity and inhibitory effect against free radicals compared to the sample 

containing the synthetic antioxidant BHT at 200 ppm.    

Tepe et al. (20070 studied the antioxidant activities of various extracts of Nepeta flavida and found that the 

methanol extract had the maximum activity (79.7%) in the caroteneβ  -linoleic acid oxidation system. Sweet 

et al. (2007) stated that the IC50 of the ethanol extract of Mentha spicata was equivalent to 28.5
ml

μg
 , and that 

of the butylated hydroxytoluene 10.1
ml

μg
. Sarikurkeu et al. conducted a study on the essential oil and 

methanol extract of Marrubium globosum and said that the most active part with regard to inhibiting free 

radicals was the methanol extract at 57.26
ml

μg
, which was almost equivalent to the inhibitory power of BHT 

at 55.48
ml

μg
 against free radicals. Topa et al. (2008) studied various essential oils including that of caraway, 

and found the range of their inhibition activity against free radicals was from 87 to 92 percent. In our research, 

the inhibitory activity of BHT against free radicals was also equal to 92 percent.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Changes in the inhibitory activity against free radicals at various concentrations of raspberry fruit extract 

 

Studies have shown the main reason for the high level of antioxidant activity of some extracts, including 

methanol and ethanol extracts, is their high content of phenolic compounds. The reason for this is that, based on 

existing evidence, the content of phenolic compounds in plants and the antioxidant activities of the plants are 

positively correlated. On the other hand, it seems phenolic compounds that are widely found in plants have a 

high level of antioxidant power, a power that is greater in their extracts compared to their essential oils 

(Chatchawan et al., 2008).  It must be mentioned that phenolic compounds function effectively as hydrogen 

concentration of Raspberry fruit extract (ppm)  
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donors (and, thus, act as effective antioxidants). Moreover, maybe the low contents of non-polar compounds in 

plants is the reason for the low antioxidant activities of extracts prepared by using non-polar solvents such as 

hexane (Tepe, et al., 2007).  

 

Conclusion: 

Oxidation of food materials is a destructive process causing the loss of their nutritional values and changing 

their chemical constituents. Oxidation of lipids and oils turns them rancid. Moreover, products of lipid oxidation 

can negatively affect other food constituents so that this oxidation, besides the undesirable organoleptic effects 

in food products or the destruction of vitamins and essential fatty acids, can result in undesirable effects, and 

adverse side effects, on the human body. The toxic effects of synthetic antioxidants on the one hand and 

consumer preference for natural additives on the other hand, have increased the inclination to use natural 

antioxidants. These are polyphenolic compounds found in all plants and in all organs of plants (leaves, stems, 

fruits, roots, seeds, etc.) In this research, the antioxidant power of raspberry fruit extract was investigated by 

measuring its content of polyphenolic compounds, and the degree of its inhibitory activity at various 

concentrations against free radicals was determined and compared with that of the synthetic antioxidant BHT at 

200 ppm. Results showed that raspberry fruit extract had substantial antioxidant effect and, at concentrations of 

800 and 1600 ppm, exhibited greater antioxidant activity compared to BHT at 200 ppm. Therefore, this extract 

can function as a natural antioxidant, and can be used in food and pharmaceutical industries (after 

complementary studies are carried out).         
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