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COMPARATIVE STUDY OF SOME BIOACTIVE COMPOUNDS AND THEIR 

ANTIOXIDANT ACTIVITY OF SOME BERRY TYPES  

 

Amina Aly, Rabab Maraei, Omneya Abou El-Leel  

   
ABSTRACT 
Berries are wealthy in bioactive compounds like phenolic compounds and flavonoids that are deemed antioxidants and are 

great important to health. This research was performed to examine, recognize and compare bioactive compounds in certain 

types of berries and their antioxidant activity. The data show that blue berry, black berry and Egyptian black mulberry 

contain the highest content of most bioactive compounds such as phenolic compounds, flavonoids and tannins, while long 

mulberry and red currant berry have the lowest content for most of these compounds. They therefore, contain the highest 

value of antioxidant activity. The chemical composition of the berries varies depending on cultivar, variety, location of 

growth, environmental conditions and harvest time, as well as post-harvest treatments therefore the composition differed 

from berry fruit to another. Thus, berry fruits are very useful in nutrition to protect the body from many diseases because of 

its containment of these compounds, which act as free radicals scavenger that harm the body and thus rid the body of many 

harmful toxins. 
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INTRODUCTION 
 Berries and small soft-fleshed colored fruits are 

consumed worldwide for their numerous health benefits. 

Mature fresh berry fruits contains a large amounts of 

phytochemical components; phenolic compounds, 

flavonoids, tannins, carotenoids and anthocyanins 

(Skrovankova et al., 2015). These compounds used as 

functional food ingredients in the food industry (Starast et 

al., 2007). In addition, fruits comprise flavonols and 

anthocyanins, discovered in big quantities, particularly in 

dark berries like black currant and bilberry 

(Govindaraghavan, 2014). Some phenolic acids like  

P-coumaric acid and lignin related to ferulic acid or other 

cell wall elements can be discovered in berries fruits 

(Andreasen et al., 2001). Many bioactive compounds are 

powerful antioxidants, acting as reactive oxygen inhibitors 

and free radical scavengers and display as anti-

inflammatory, antiallergic, antihypertensive, anti-

carcinogenic, antifungal, and antiviral agents (Oszmianski 

and Lachowicz, 2016). The content of phenolic 

compounds, flavonoids and anthocyanins can be used to 

describe the antioxidant activity and thus the potential 

health benefits of berries fruit (Anttonen and 

Karjalainen, 2005). Also, berry fruits contains a high 

content of sugars, diatery fiber and organic acids (oxalic, 

malic, citric, tartaric and fumaric acids) while, it contains a 

low content of calorie and fat (Nile and Park, 2014). 

Berries are a wealthy source of vitamins like Vit. C and 

folic acid, so the most significant antioxidants in berry 

fruits are phenolic compounds and ascorbic acid 

(Beekwilder et al., 2005) influencing dietary importance, 

sensory characteristics and fruits quality (Lachowicz et 

al., 2017). The chemical structure of berries is affected by 

many factors, including variety, environmental factors, 

maturity stage, harvest time and method, storage 

conditions and duration (Bobinaitė et al., 2012). In latest 

years, interest in berries fruits has risen as an element of  

a good diet due to the elevated quantity of bioactive 

compounds.  

 

Scientific hypothesis  
 Berry fruits contain a number of active compounds 

responsible for many biological activities that can be used 

to help protect against many diseases such as 

cardiovascular disease, cancer and diabetes. This research 

aims to investigate, identify and compare bioactive 

compounds (phenolic compounds, flavonoids and tannins) 

and their antioxidant activity in certain types of berries. 

 

MATERIAL AND METHODOLOGY 

Berry fruits 
 Eight types of berry fruits were inclusive in this study: 

crane berry (Vaccinium macrocarpon), long mulberry 

(Morus nigra), red currant berry (Ribes rubrum), Egyptian 

black mulberry (Morus nigra L.), raspberry (Rubus 

idaeus), black berry (Rubus fructicosus), blue berry 

(Vaccinium corymbosum) and strawberry (Fragaria 
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ananassa). Fruit samples were bought from Cairo-Egypt 

local market (Figure 1).  

 

Chemicals 
 The chemicals and solvents used for this study were of 

analytical grade and purchased from Merck (Darmstadt, 

Germany). 

 

Preparation of extracts  
Under liquid nitrogen, fresh samples were homogenized 

and then lyophilized for 48 hours (Virtis model 10-324). 

Powder samples were extracted three times at room 

temperature using 80 percent ethanol for 24 h. Use rotary 

evaporator at 40 °C after filtration and solvent evaporation 

(Aly et al., 2019). To determine the yield extract, the 

extracts obtained were weighed. These components have 

been dissolved in 80 percent ethanol and used for chemical 

analyses.  

 

Phenolic content  
 Phenolic content was analyzed using the Folin-Denis 

reagent in accordance with Shahidi and Naczk (1995) 

technique. A one ml of sample extract was mixed with  

0.5 mL of Folin–Denis and 1.0 mL of concentrated 

Na2CO3 solution, adding 3.0 mL of distilled water.  

 
 Figure 1 Photograph showing types of some ripe berry fruits used in this study. 

 

 

 

 

 Figure 1 Name of the image. Note: dolor ipsum Dolores.  

This image is copied into the text box. You can move the text box to any possition in the text. We are preffering the 

possition near to the top or bottom of the page. You can change the height of text box depending on your picture size.  
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The absorbance was evaluated at 725 nm against the blank 

after an hour. The results were expressed as mg of gallic 

(GAE) equivalent /g dry weight of extract.  

 

Flavonoids content  
 Flavonoids content were determined in the extracts by the 

aluminum chloride colorimetric assay methods by 

Marinova et al. (2005). Each ethanolic extract (1.0 mL) or 

conventional quercetrin solution has been added to 4.0 mL 

distilled water and 0.3 mL of 5% NaNO2 has been 

introduced. Added 0.3 mL of 10% AlCl3 after 5 min and 

added 2.0 mL of 1M NaOH after 6 min. The absorbance 

was evaluated at 510 nm against the blank. Total 

flavonoids were presented as mg quercetin (QE) 

equivalent /g DW of extract. 

 

Tannins content  
 The content of tannins was according to a modified 

vanillin assay (Price et al., 1978) determined the quantity 

of tannins. One ml of extract was mixed with 5 mL of 

vanillin/HCl reagent (0.5 g vanillin in methanol 4% 

hydrochloric acid (v/v). Samples and control (without 

vanillin) were permitted to remain for 20 min in the dark 

and then the absorbance at 500 nm was read. Total tannin 

content was displayed as mg tannic acid equivalent /g DW 

of extract. 

 

Flavonols content    
 Yermakov et al. (1987) determined flavonols. Added 

one ml of the sample, 2 mL (20 g.L-1) of aluminum 

trichloride and 3 mL (50 g.L-1) sodium acetate solutions. 

After 2.5 h at 20 °C at 440 nm the absorbance was read by 

spectrophotometer (Jasco V-530, Japan). The flavonol 

content was displayed as mg quercetin equivalent /g dry 

weight of extract. 

 

Antioxidant activity by: 
Scavenging activity on DPPH radical 
 The radical scavenging activity of extracts against  

2,2-Diphenyl-1-picryl hydrazyl (DPPH) radical was 

determined as outlined  by Gulluce et al. (2004). Add  

0.5 mL of each sample to 1.0 mL of DPPH (2 mM) 

ethanolic solution. The absorbance was read by 

spectrophotometer (Jasco V-530, Japan) at 517 nm against 

the blank after 30 min of the incubation period. 

 
Lipid peroxidation (TBA test)   

 The level of lipid peroxidation in the berry samples was 

as outlined by Buege and Aust (1978), the amount of lipid 

peroxidation in the samples was determined as reactive 

metabolites 2-thiobarbituric acid (TBA) mainly 

malondialdehyde (MDA). The pink color absorbance was 

assessed at 532 nm and adjusted by subtracting the 

absorbance at 600 nm for non-specific turbidity by 

spectrophotometer (Jasco V-530, Japan). The 

concentration of MDA was calculated based on A532 – 

A600 (Σ = 155 mM-1cm-1). The outcome has been 

displayed as μmol/g dry weight of the extract. 

 

Reducing power 

 Reducing power was determined by Oyaizu (1986) 

technique. Each 0.5 mL sample was mixed with 0.2 M 

sodium phosphate buffer (2.5 mL) and 1% potassium 

ferricyanide (2.5 mL) and incubated at 50 °C for 20 min. 

Follwing the addition of 2.5 mL of 10% trichloroacetic 

acid, the mixture was centrifuged for 10 min at 200g. The 

upper layer (5.0 mL) was blended with 5.0 mL of 

deionized water and the test sample was read against the 

blank at 700 nm.  

 

Metal chelating  

 Metal chelating activity was consequently evaluated by  

0.1 mM FeSO4 (0.2 mL) and 0.25 mM ferrozine (0.4 mL) 

in 0.2 mL of samples (Chew et al., 2009). After 10 min of 

incubating at room temperature, absorbance  of the blend 

was recorded against a blank at 562 nm by 

spectrophotometer (Jasco V-530, Japan). The lower 

absorption of the test sample indicated greater chelating 

capacity of ferrous ion. The control contained all the 

reagents except test sample. 

 

Identification of bioactive compound by GC-MS  
 Berry fruits extracts was engaged for GC-MS analysis 

using a HP G1800A instrument. Operating with a capillary 

column HP-5 (length 30 m, i.d. 0.25 mm); carrier gas: 

helium; flow rate: 1 mL.min-1; inlet temperature: 250 °C; 

detector temperature 280 °C; programmed  temperature 

100 °C for 3 min, then 10 – 250 °C, and 30 – 280 °C with 

a mass detector. Peak identification was carried out by 

comparing the retention times and mass spectra of eluting 

constituents with those of the Wiley library (Wiley7, NIST 

0.1; Wiley, West Sussex, UK). In Agricultural Research 

Center, Giza, Egypt the GC-MS analysis was conducted.  

 

Statistical analysis 
 The information was shown as the average ±SD. All the 

statistical analyzes were carried out using an ANOVA and 

we used the multiple range tests of Duncan (Duncan, 

1955) to compare the results of the experiments (p ≤0.05). 

 

RESULTS AND DISCUSSION 

Yield extracts percentage of berry fruits 
 Data in Figure 2 shows that the highest extract yield was 

7.80% of red currant berry followed by blue berry 7.63% 

while strawberry gave the lowest yield 5.36%. Whereas, 

black berry gave 7.20% and Egyptian black mulberry 

6.36% (Aly et al., 2019).  

 

Phenolic and flavonoids contents of berry fruits 
 Phenolic compounds are a big class of phytochemicals 

that exist as secondary metabolites present in crops. Most 

of them are phenolic acids, flavonoids, and tannins in 

human food. Besides contribution to sensory properties of 

food. Phenolic compounds also have a broad variety of 

biological and physiological tasks, similar to anti-

allergenic, anti-inflammatory, antimicrobial and 

antioxidant operations that benefit human health 

(Balasundram et al., 2006). 

 The findings showed that blue berry has the largest value 

of phenolic content (6.74 mg.g-1 DW of extract) followed 

by black berry (5.98 mg.g-1 DW of extract), but the lowest 

content (1.62 mg.g-1 DW of extract) was obtained from 

long mulberry (Figure 3).  
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 Figure 2 Yield extracts percentage of some different types of ripe berry fruits.  

 

 
 Figure 3 Phenolic compounds and flavonoid contents (mg.g-1 DW of extract) in some different types of ripe berry fruits. 

 

 

 
 Figure 4 Hydrolysable tannins and flavonols content (mg.g-1 DW of extract) in some different types of ripe berry fruits. 

 

 

 
 Figure 5 Scavenging activity percentage and lipid peroxydation (µmol.g-1 DW of extract) in some different types of ripe 

berry fruits.  
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For flavonoids, blue berry contains the highest content 

(3.26 mg.g-1 DW of extract) followed by black berry  

(3.05 mg.g-1 DW of extract), while red currant berry gave 

the lowest content of flavonoids (1.14 mg.g-1 DW of 

extract) (Figure 3).  

These findings are consistent with Huang et al. (2012) 

who studied the total phenolic content, and total flavonoid 

content of methanolic extracts of three berry fruits (blue 

berry, black berry and strawberry) growing in Nanjing and 

found that total phenolic content was 9.44, 5.58 and 2.72 

mg gallic acid.g-1 DW of blue berry, black berry and 

strawberry, respectively.  Also, indicated that blue berry 

and black berry contain the highest content of flavonoids 

and strawberry contains the lowest content.  The phenolic 

compounds content for analyzed berries ranged from 1.62 

to 6.74%, these results are comparable to Diaconeasa et 

al. (2015) who indicated that the total phenolic compounds 

in some berries grown in Romania ranged from 200.3 to 

678 mg GAE.100g-1 FW. Likewise, Giovanelli and 

Buratti (2009) found that the total phenolic compounds 

values between 251 – 310 mg GAE.100g-1 FW for some 

cultivated blue berries and between 577 and  

614 mg GAE.100g-1 FW for wild Italian blue berries. 

However, higher contents in other blackberries cultivars 

have been observed and reported by Deighton et al. 

(2000). The difference between the analyzed berries and 

others studies is due to differences in extraction method, 

environmental growth conditions, degree of maturity at 

harvest and genetic variations (Zadernowski et al., 2005). 

As antioxidants, antimutagenic, anticarcinogenic and their 

capacity to alter gene expression, phenolic compounds are 

of excellent significance (Marinova et al., 2005). 

Flavonoids are a big class of phenolic compounds 

discovered either free or as glycosides in various areas of 

the crop. It has many biological functions such as 

antimicrobial, antioxidant, anticancer, inhibition of protein 

kinase, etc (Bhat et al., 2005). 

 

Hydrolysable tannins and flavonols content of 

berry fruits 
 Tannins are secondary metabolites that are widely 

distributed throughout the plant world and distinguished 

by their water solubility. The results in Figure 4 showed 

that blue berry and raspberry gave the highest content of 

tannins (3.01 and 2.60 mg.g-1 DW of extract, respectively) 

while the lowest value was from long mulberry  

(1.20 mg.g-1 DW of extract). The results indicated that 

blue berry has the highest value of tannins. This result in 

agreement with Diaconeasa et al. (2015) who evaluated 

and compared some phytochemical compounds (phenolic 

compounds and tannins) in common fruits consumed in 

Romania (blueberry, blackberry, raspberry and cranberry) 

and found that the blue berry and raspberry contained the 

highest content of tannins.Concerning the content of 

flavonols, blue berry, black berry and Egyptian black 

mulberry gave the highest content of flavonols (1.15, 1.05 

and 1.09 mg.g-1 DW of extract, respectively) followed by 

raspberry (0.762 mg.g-1 DW of extract), while red currant 

berry gave lowest value of flavonols content (0.321 mg.g-1 

DW of extract, respectively) (Figure 4).  

 

Antioxidant activity 
 Antioxidant can be widely described as any drug that 

retards or inhibits a target  molecule's oxidative harm 

(Yamagishi and Matsui, 2011) and prevent biological 

molecules such as proteins, lipids, and other molecules 

from oxidation by reactive oxygen species (ROS) such as 

hydroxyl radical (OH•), hydrogen peroxide (H2O2), 

superoxide (O2
•−), etc. (Brindza et al., 2019). These 

reactive oxygen species are produced in the body either as 

a by-product of normal cellular aerobic respiration or 

exposure to environmental factors such as herbicides, 

radiation, pollution, and cigarette smoke (Alam et al., 

2019). Also, antioxidant's primary characteristic its 

capacity to intercept free radical. Antioxidant compounds 

such as phenolic acids, polyphenols and flavonoids 

scavenge free radicals and prevent the oxidative harm 

resulting in many illnesses (Wu et al., 2011). A great 

cause of antioxidants is vegetables and fruits. Results from 

this research showed that blue berry, black berry and 

Egyptian black mulberry yielded elevated antioxidant 

activity scores accompanied by raspberry (Figures 5 and 

Figure 6). Concerning scavenging activity the blue berry 

gave 87.1% of scavenging activity followed by black berry 

and Egyptian black mulberry (86.88 and 86.81% 

respectively). Additionally, they gave a high content of 

metal chelating activity but red currant berry was on the 

contrary, giving lower value of metal chelating activity 

(67.86%). There were slight differences in reducing power 

between berry fruits where Egyptian black mulberry gave 

the highest value in reducing power (0.232), but 

strawberry gave the lowest value of reducing power 

(0.049). 

 
 Figure 6 Reducing power and metal chelating activity percentage in some different types of ripe berry fruits. 
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 This outcome is in agreement with Diaconeasa et al. 

(2015) who specified the greatest total phenolic 

compounds (678 mg.100g-1 FW and 422 mg.100g-1 FW 

respectively) also,  blue berry and black berry had the 

greatest antioxidant activity. Also, Huang et al. (2012) 

indicated that the three berry fruits (blue berry, black berry 

and strawberry) grown in Nanjing manifest excellent 

antioxidant activity, the blue berry was the superior than 

black berry and strawberry. Burdulis et al. (2009) 

revealed that the blue berry cultivar (Berkeley) was the 

strongest antioxidant activity, and its scavenging activity 

was 82.13 ±0.51%. While scavenging activity in bilberry 

Table 1 Bioactive compounds in different types of some ripe berry fruits. 

No. 
RT 

(min) 
Name 1 2 3 4 5 6 7 8 

1 4.933 Sinapic acid 1.25 1.41 1.23 1.54 1.37 1.78 1.84 1.56 

2 4.97 Vitamin E acetate 1.87 1.46 1.49 1.98 1.41 1.36 1.07 1.43 

3 5.113 Trans-Borneol 10.54 11.27 11.17 10.79 11.8 10.91 11.25 10.83 

4 5.62 3,4-Dimethoxycinnamic acid 10.09 10.85 10.93 10.83 11.25 11.68 11.5 11.05 

5 6.78 Phenol, 2,6-dimethoxy- 13.54 14.62 12.44 10.35 11.39 11.49 11.32 13.20 

6 7.27 Fumaric acid 3.01 5.96 4.3 5.89 6.04 5.86 5.01 5.47 

7 7.5 Ascorbic acid 9.71 10.77 11.8 9.44 12.24 9.86 9.44 11.29 

8 7.819 Phytol  2.61 2.53 2.5 3.72 2.23 3.17 3.7 2.39 

9 7.9 2,5-Dihydroxybenzoic  acid 1.12 1.4 1.19 1.52 1.21 1.87 1.39 1.32 

10 8.63 Isoborneol  1.96 2.71 1.33 1.37 1.26 1.95 1.24 1.49 

11 8.9 1,3,5-Benzenetriol 1.08 0.92 0.92 1.38 1.75 1.55 0.78 1.16 

12 9.03 Carvenone  0.4 0.49 0.86 1.06 1.96 1.53 1.7 0.8 

13 9.172 Citronellal  3.9 2.39 3.14 2.06 1.65 2.45 2.79 1.89 

14 9.78 Terpinen-4-ol 1.08 2.03 1.12 0.27 1.26 1.2 1.22 2.18 

15 10.2 (-)-Lavadulol 0.35 0.26 0.61 1.31 0.92 0.37 0.39 0.78 

16 11.22 Quercetin 3-rhamnoside  1.42 1.18 1.01 2.45 1.74 2.11 2.16 1.64 

17 
11.67 Benzoic acid, 3,4,5-trihydroxy-, 

methyl ester 

0.53 0.3 0.3 0.71 0.64 0.9 0.69 0.56 

18 12.15 Adipic acid 10.92 10.38 11.9 13.02 10.9 11.15 11.22 9.37 

19 12.41 Cyanidine cation  1.44 1.52 1.38 1.82 1.45 1.34 1.59 1.49 

20 12.6 β-Cryptoxanthin  0.51 0.47 0.49 0.74 0.58 0.63 0.67 0.53 

21 13.06 Methyl jasmonate  0.39 0.29 0.49 0.68 0.95 0.94 0.99 0.76 

22 13.45 4-Chromanol   0.32 0.69 0.54 0.3 0.49 0.37 0.4 0.48 

23 14.09 Nadolol  1.3 1.12 1.14 1.87 1.36 1.11 1.18 1.36 

24 14.15 Glycitein  0.7 0.8 0.65 0.62 0.87 0.79 0.38 0.46 

25 14.58 Flavone  0.56 0.28 0.27 0.82 0.63 0.72 0.77 0.49 

26 15.4 Resveratrol  2.12 1.21 1.47 1.57 1.47 2.24 2.35 1.35 

27 15.7 Fisetin  1.7 1.88 1.38 1.35 1.55 1.23 2.37 2.46 

28 16.11 Apigenine 7-methyl ether   0.8 0.18 0.59 0.8 0.46 0.84 0.84 0.57 

29 16.64 Trans-Geranylgeraniol  3.48 2.79 3.71 2.43 1.48 1.72 2.04 2.71 

30 16.7 Patchoulanol  1.83 2.56 1.98 1.76 1.35 1.41 2.08 1.80 

31 16.85 Kaempferol  0.78 0.36 0.65 0.96 0.86 0.95 0.94 0.64 

32 16.95 Linoleic acid  1.49 0.77 0.25 0.41 1.32 0.38 0.56 0.33 

33 17.07 Lycopene  0.5 0.37 0.43 0.26 0.43 0.26 0.29 0.55 

34 17.27 Ethyl linolenate  0.82 0.33 0.45 0.28 0.42 0.34 0.24 0.48 

35 18.37 Luteolin 6,8-C-diglucoside 2.29 2.16 2.15 1.23 1.47 1.45 1.25 2.00 

36 20.6 α-Bisabolol 1.54 0.85 1.75 0.85 0.83 0.87 0.91 1.47 

37 21.4 Apigenin 0.6 0.21 0.41 0.75 0.31 0.51 0.47 0.37 

38 22.26 Phloretin  1.45 0.23 1.58 0.81 0.7 0.71 0.97 1.29 

Note: 1: crane berry, 2: long mulberry, 3: red currant berry, 4: Egyptian black mulberry, 5: raspberry, 6: black berry, 7: blue berry and 8: 

strawberry. 
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specimens was 63.72 ±1.11%. Blue berry cultivar 

(Covillei) reported the smallest antioxidant content  

(51.30 ±0.72 percent). The fruits of blue berry and bilberry 

are wealthy in flavonoids (quercetin, kempferol, 

epikatechin, catechin, and myrcetin), phenolic acids, 

chlorogenic acid and ascorbic acid, that are antiradical 

characteristics (Sellappan et al., 2002).  

Anthocyanins and other polyphenolic compounds, the 

main contributors to the antioxidant activity in berries. 

Furthermore Vuong et al. (2018) discovered that blue 

berry ash fruit includes elevated content of phenolic 

compounds, flavonoids and proanthocyanidins that add to 

the antioxidant capacity of this fruit. 

 

Identification of bioactive compound by GC-MS  
 The chemical composition of the berries varies according 

to cultivar, variety, location of growth, environmental 

conditions and harvest time, as well as postharvest 

treatments, so it is variable.  

 Gas chromatography–mass spectrometry (GC-MS) is an 

analytical technique that incorporates gas chromatography 

with mass spectrometry to recognize different substances 

in a test specimen. 

 

Identification of components   
 Mass spectrometer was used to recognize the 

composition and the nature at distinct time periods. The 

heights of the distinct peaks show the comparative quantity 

in the different components current in the specimen. The 

compound's finger prints that can be recognized from the 

database of the library. 

 

GC-MS analysis 
 Approximately 38 compounds were identified by GC-MS 

analysis in fruit extracts from berries. Table 1 presented 

the name of compounds with retention time (RT) and 

concentration (percent).  

 The prevailing compounds were Sinapic acid, Vitamin E 

acetate, Trans-Borneol, 3,4-Dimethoxycinnamic acid, 

Phenol, 2,6-dimethoxy-, Fumaric acid, Ascorbic acid, 

Phytol, 2,5-Dihydroxybenzoic  acid, Isoborneol, 1,3,5-

Benzenetriol, Carvenone, Citronellal, Terpinen-4-ol, (-)-

Lavadulol, Quercetin 3-rhamnoside, Benzoic acid 3,4,5-

trihydroxy- methyl ester, Adipic acid, Cyanidine cation, β-

Cryptoxanthin, Methyl jasmonate, 4-Chromanol, Nadolol, 

Glycitein, Flavone, Resveratrol, Fisetin, Apigenine 7-

methyl ether, Trans-Geranylgeraniol, Patchoulanol, 

Kaempferol, Linoleic acid, Lycopene, Ethyl linolenate, 

Luteolin 6,8-C-diglucoside, α-Bisabolol, Apigenin and 

Phloretin. The investigation concluded that there are  

a number of active constituents responsible for many 

biological activities in the ethanolic extract of berry fruit, 

so these can be used to help protect against many diseases 

like cardiovascular disease, cancer and diabetes (van 

Breda, Briedé and de Kok, 2019). These active 

ingredients found in fruit extracts from berries include the 

following compounds: Sinapic acid has antioxidant (Zou 

et al., 2002), anti-inflammatory (Yun et al., 2008), 

anticancer (Hudson et al., 2000), antimutagenic, 

antiglycemic, and antimicrobial activities (Engels et al., 

2012). Vitamin E acetate is used in dermatological 

products such as skin creams and provides protection 

against the sun's ultraviolet rays. Ascorbic acid performs a 

significant part in a variety of body tasks inclusive 

collagen manufacturing and may decrease the danger of 

certain diseases due to its antioxidant action. Phytol has 

antioxidant, antiallergic (Santos et al., 2013), 

antinociceptive, antibacterial and anti-inflammatory 

activities (Ryu et al., 2011). Also, it is an excellent 

stimulant for immunity (Lim et al., 2006). 2,5-

Dihydroxybenzoic  acid is used as antioxidant in some 

pharmaceutical preparations. Isoborneol has antiviral 

properties. Citronellal has antifungal properties and is used 

in aromatherapy. Terpinen-4-ol has an antibacterial and 

antifungal effect. (-)-Lavadulol is an important compound 

in the cosmetics industry. Quercetin 3-rhamnoside has an 

anti-inflammation effect used to treat cardiovascular 

disease. Cyanidine has a role as a metabolite,  

a neuroprotective agent and an antioxidant. β-

Cryptoxanthin acts as a chemopreventive agent against 

lung cancer. Methyl jasmonate is used in plant defense and 

various developmental pathways such as seed germination, 

root growth, flowering, fruit ripening, and senescence. 

Flavone is a metabolite and a nematicide. Resveratrol acts 

as an antioxidant to prevent cancer and heart disease in the 

body. Fisetin has an anticancer activity that inhibits the 

activity of many pro-inflammatory cytokines and free 

radicals of scavenges. It also regulates the synthesis of 

glutathione, an internal antioxidant, anti-hyperlipidemic 

and anti-inflammatory agent, thereby reducing the effect of 

age and disease on the central nervous system function 

(Maher, 2015). Kaempferol acts as an antioxidant by 

decreasing oxidative stress and reducing the risk of various 

cancers (Chen and Chen, 2013). Linoleic acid is used in 

prostaglandins and cell membranes biosynthesis. Lycopene 

is an antioxidant (protective substance from cell damage). 

Luteolin 6,8-C-diglucoside has anti-inflammatory 

properties. α-Bisabolol has anti-irritant, anti-inflammatory 

and antimicrobial properties. Apigenin has anti-tumor 

activity (Sung et al., 2016).   

 

CONCLUSION 
 Berry fruits contain large quantities of phytochemical 

compounds (phenolic compounds, flavonoids and tannins) 

that act as antioxidants. There have been variations in the 

amount of these compounds between analyzed berries, as 

blue berry, black berry and Egyptian black mulberry have 

a high content of most bioactive compounds (phenolic 

compounds, flavonoids and tannins), while long mulberry 

and red currant berry have the lowest content for most of 

these compounds. The results of this study showed that 

blue berry, black berry and Egyptian black mulberry 

yielded elevated antioxidant activity scores accompanied 

by raspberry. Concerning scavenging activity the blue 

berry gave the highest value of scavenging activity 

followed by black berry and Egyptian black mulberry. 

Additionally, they gave a high content of metal chelating 

activity but red currant berry was on the contrary, giving 

lower value of metal chelating activity. There were slight 

differences in reducing power between berry fruits where 

Egyptian black mulberry gave the highest value in 

reducing power, but strawberry gave the lowest value of 

reducing power.Also, fruit extracts from berries contain an 

amount of effective components accountable for many 

biological operations. Thus, many diseases such as 
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cardiovascular disease, cancer and diabetes can be treated 

with these components. This study therefore, reveals that 

berries are very nutritionally useful in protecting the body 

against many diseases.  
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