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ABSTRACT 
 

In this research work, one of Myanmar well known fruits, Fragaria × ananassa Duch., Myanmar 

name Strawberry was selected to qualify and quantify the flavonoids present in it. The fresh 
Strawberries were collected from Pyin Oo Lwin Township, Mandalay Region, Myanmar. Firstly, the 

fresh Strawberries were crushed to obtain the expressed juice with distilled water which is the liquid 

product. This juice was checked for qualitative test of flavonoids. It responds positive for Ferric 

Chloride test, Shinoda’s test and Lead Acetate test respectively. In addition, total flavonoid content of 
Fragaria × ananassa Duch. was evaluated by the Aluminum chloride (AlCl3) method using UV 

spectrophotometer (UV- 1800, SHIMADZU, UV spectrophotometer) at 415 nm. The total flavonoid 

content of this selected sample was determined as 45.37 0.25 mg quercetin equivalent (QE) per 100 
g fresh weight. 

Keywords: Fragaria × ananassa Duch., Strawberry, flavonoids Aluminum chloride (AlCl3) method, 
quercetin, UV spectrophotometer. 

 

INTRODUCTION 

Several epidemiological studies 

suggest that diets rich in phytochemicals 

and antioxidants perform a protective role 

on health. Phenolics are important 

secondary plant metabolites and are widely 

distributed in many fruits and vegetables. 
[1]

 

Among fruits, citrus fruits are rich sources 

of bioactive compounds such as flavonoids, 

phenolic acids and vitamin C, which display 

potential health-promoting effects. Dietary 

intake of phenolics has been associated with 

reduced risk of chronic diseases, such as 

heart disease and cancer, probably due to 

their antioxidant properties.
 [2,3]

 Many 

studies have suggested that the major 

antioxidant activity in fruits is due to the 

presence of phenolic compounds. 

The garden strawberry (Fragaria × 

ananassa Duch.) is a cultivated hybrid 

species of the genus Fragaria (collectively 

known as the strawberries) and it is 

appealing to the human senses of sight and 

taste due to its bright red color, juicy 

texture, sweetness and distinct flavor. 
[4]

 

More recently, there is an increasing interest 

in colorful berry fruits including strawberry, 

raspberry, blackberry, mulberry, blueberry, 

elderberry etc. These fruits are popularly 

consumed not only in fresh and frozen 

forms but also as processed and derived 

products including dried and canned fruits, 

yogurts, beverages, jams, and jellies. 
[5]

 

Phenolic compounds are secondary 

plant metabolites that are widespread in the 

vegetable kingdom. In strawberries the 

phenolic compounds are present as ellagic 

and p-coumaric acid; and the flavonoids as 

quercetin, kaempferol and myricetin. 

Anthocyanins consist of a group of phenolic 
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compounds responsible for the red-blue 

color of many fruits and vegetables. They 

are glycosylated polyhydroxy or 

polymethoxy derivatives of 2-

phenylbenzopyrylium or flavilium salts. 
[6]

 

Berries provide significant health 

benefits because of their high levels of 

polyphenols, antioxidants, vitamins, 

minerals, and fibers. 
[7,8] 

It has been 

demonstrated that a wide diversity of 

phytochemical levels and antioxidant 

capacities exist within and across berries. 
[9,10]

 Furthermore, accumulating evidence 

suggests that genotype has a profound 

influence on concentrations of bioactive 

compounds in berries. 
[7,8] 

 

Some berries, such as strawberries, 

have been identified as sources of phenolic 

compounds like gallic and ellagic acids, 

which have potential cancer chemo 

preventive activity. 
[11]

 These different 

bioactive phenolic compounds, including 

flavonoids, tannins, and phenolic acids, 

have received considerable interest in 

bearing possible relations to human health. 

The aim of this work was to evaluate the 

total flavonoid content in the fruit of 

Fragaria × ananassa Duch. qualitatively 

and quantitatively. 

 

Botanical Description 

Family  : Rosaceae  

Genus  : Fragaria  

Species : F. × ananassa 

Binomial name:Fragaria × ananassa Duch. 

 

 
Figure 1. Flower and fruit of Fragaria × ananassa Duch. 

 

MATERIALS & METHODS 

Sample Collection 

The fruits of F. × ananassa Duch. were 

collected from Pyin Oo Lwin Township, 

Mandalay Region in Myanmar.  

Preparation of Fruit Juice of F. × 

ananassa Duch. 

50 g of fruits of F. × ananassa Duch. were 

crushed with 100 mL of distilled water by 

blender. These juices were squeezed, 

filtered and then centrifuged with 5000 rpm 

for 30 minutes. 57 mL of expressed juice 

which is the liquid product was obtained. 

Then 1 mL of this expressed juice was 

diluted with 9 mL of distilled water.  

 Quantitative Determination of Total 

Flavonoid Content  

Principle  

The basic principle of Aluminium chloride 

colorimetric method is that aluminium 

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 it also forms acid labile 

complexes with the ortho-dihydroxyl groups 

in the A- or B- ring of flavonoids. Quercetin 

is reported to be suitable for building the 

calibration curve. Therefore standard 

Quercetin solutions of various 

concentrations were used to build up the 

calibration curve. 
[12-15]

 

Preparation and Determination of 

Standard Quercetin  

10 mg of the standard quercetin was taken 

in a test tube. 100 mL of MeOH was added 

to the standard compound. The stock 

solution was obtained. It was diluted with 

MeOH in various ratios to obtained four 

ranges of concentration, such as 25 µg/mL, 

50 µg/mL, 75 µg/mL, and 100 µg/mL 

respectively. Then, 4.0 mL of solution was 

prepared for each concentration. 0.5 mL of 

each standard quercetin solution was taken 

in test tube and 1.5 mL methanol, 0.1 mL of 

10 % aluminium chloride, 0.1 mL of 1 M 

potassium acetate and 2.8 mL methanol 

were added separately to each tubes. 

These tubes were left at room 

temperature for 30 min after which the 

absorbance of the reaction mixture was 

measured at 415 nm with UV/ Visible 

spectrophotometer. The calibration curve 

was plotted by using the resulted absorbance 

data of standard quercetin solutions at 

concentrations 25 µg/ mL to 100 µg/ mL in 

https://en.wikipedia.org/wiki/Rosaceae
https://en.wikipedia.org/wiki/Fragaria
https://en.wikipedia.org/wiki/Binomial_nomenclature
https://en.wikipedia.org/wiki/Antoine_Nicolas_Duchesne
https://en.wikipedia.org/wiki/Antoine_Nicolas_Duchesne
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methanol. The calibration curve of standard 

quercetin is shown in figure 2. 
[12-15]

 

Determination of Total Flavonoid 

Content of F. × ananassa Duch. 

The total flavonoid content of fresh 

juice of F. × ananassa Duch. was measured 

by aluminium chloride (AlCl3) according to 

the spectrophotometric method using 

quercetin as a standard. Firstly, 0.5 mL of 

fresh juice of F. × ananassa Duch. was 

taken in test tube and 1.5 mL diatilled water, 

0.1 mL of 10 % aluminium chloride, 0.1 mL 

of 1 M potassium acetate and 2.8 mL 

distilled water were added into tube. 

This tube was left at room 

temperature for 30 min after which the 

absorbance of the reaction mixture was 

measured at 415 nm with UV/ Visible 

spectrophotometer. The assay was 

performed in triplicate. The total flavonoid 

content of fresh juice of F. × ananassa 

Duch. was expressed as mg quercetin 

equivalent (QE) /100 g fresh weight. 
[12-15]

 

 

RESULTS AND DISCUSSION 

Evaluation of Total Flavonoid Content in 

F. x ananassa Duch.  

Special Test for Flavonoid 

The fresh juice of F. × ananassa Duch. was 

examined by using the special qualitative 

tests of flavonoid. The resulted data are 

tabulated in table 1. 

 
Table 1 The Results of Qualitative Test for Flavonoid 

No Experiment Observation Inference 

1. Ferric Chloride Test: Blackish red colour was appeared Flavonoid may be present 

2. Shinoda's Test: Red colour turns to pink Flavonoid is present 

3. Lead Acetate Test: Reddish brown bulky ppt was produced Flavonoid is present 

 

From these results, it was observed that the 

fresh juice of the selected sample consists of 

flavonoid compounds. 

 

Total Flavonoid Content in F. × ananassa 

Duch.  
 

Table 2 The Results of Absorbances of Standard Quercetin 

Solutions 

No Test Sample Concentration (g / mL) Absorbance 

1 Std 1 25 0.165 

2 Std 2 50 0.308 

3 Std 3 75 0.495 

4 Std 4 100 0.636 
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Figure 2 Concentration Absorbance Calibration Curve for 

Standard Quercetin 
 

The calibration curve was plotted 

against by using the resulting data of 

standard quercetin solution as shown in 

table 2 and figure 2. 

In addition, the total flavonoid 

content of F. × ananassa Duch. was carried 

out by aluminium chloride 

spectrophotometric method using the 

quercetin as a standard. The absorbance of 

prepared sample solution (500 µL) was 

measured by UV- 1800, SHIMADZU, UV 

spectrophotometer at 415 nm with respect to 

the blank solution. The results are described 

in table 3. 

 
Table 3 The Results of Concentrations of Extract solutions of 

F. × ananassa Duch. 

Name of Sample Flavonoid 

(mg/100 g) 

Flavonoid  

(mg/100 g) 

Mean  Standard Deviation 

F. × ananassa Duch. 45.4 45.37 0.25 

45.6 

45.1 

 

From this result, the amount of total 

flavonoid content of analyzed sample was 

obtained by using the standard graph. The 

total flavonoid content present in the 

selected fruit juice was found as 45.37 

0.25 mg quercetin equivalent (QE) per 100 

g fresh weight.  
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CONCLUSION 

In this research work, one of the 

most commonly consumed fruits by the 

Myanmar population, F. × ananassa Duch. 

(Strawberry) which is flavonoid rich fruit, 

was selected to qualify and quantify the 

flavonoid present in it. The total flavonoid 

content of the fresh juice obtained from the 

selected sample could be evaluated by UV 

spectrophotometer using the aluminium 

chloride method at 415 nm. It was found 

that the total flavonoid content of F. × 

ananassa Duch. is 45.37 0.25 mg 

quercetin equivalent (QE) per 100 g fresh 

weight. The resulted data of the current 

study showed that the selected sample, the 

Strawberry, had the considerable amount of 

total flavonoid compounds. Flavonoid 

compounds that are secondary metabolites 

are antioxidants. Antioxidant compounds 

scavenge free radicals such as peroxide, 

hydroperoxide or lipid peroxyl and thus 

inhibit the oxidative mechanisms that lead 

to degenerative diseases.  
 

REFERENCES 
1. Amakura, Y., Umino, Y., Tsuji, S. et al. 

Influence of jam processing on the radical 

scavenging activity and phenolic content in 

berries. J Agric Food Chem 2000, 48(12): 6292-

6297. 

2. Šavikin, K., Zdunić, G., Janković, T., et al. 

Phenolic content and radical scavenging 

capacity of berries and related jams from 

certificated area in Serbia. Plant Foods for Hum 

Nutr 2009, 64(3): 212-217. 

3. Igual, M. Garcia-Martinez, E., Camacho, M.M. 

et al. Jam processing and storage effect on β-
carotene and flavonoids content in grapefruit. J 

Functional Foods 2013, 5(2): 736-744. 

4. Chandler, C.K., Folta, K., Dale, A., Whitaker, 

V.M., Herrington, M.,: Strawberry. In: Badenes, 

M.L., Byrne, D.H. (eds.), Fruit Breeding, 2012, 

305-325. Springer, US. 

5. Seeram, N.P., Lee, R., Scheuller, H.S., Heber, 

D., Identification of phenolic compounds in 

strawberries by liquid chromatographic analysis 

of phenolic compounds in strawberries by liquid 

chromatography electrospray ionization mass 

spectroscopy. Food Chem. 2006, 97, 1-11. 

6. Mazza G, Miniati E (1993): Anthocyanins in 

Fruits, Vegetables, and Grains. Boca Raton, 

CRC Press, pp. 362–366. 
7. Halvorsen, B.L., Holte, K., Myhrstad, M.C.W., 

Barikmo, I., Hvattum, E., Remberg, S.F., Wold, 

A., Haffner, K., Baugerod, H., Andersen, L.N., 

Moskaug, J.O., Jacobs, D.R., Blomhoff, R., A 

Systematic screening of total antioxidants in 

dietary plants. J. Nutr. 2002, 132, 461-471. 

8. Anttonen, M.J., Karjalanen, R.O., 

Environmental and genetic variation of phenolic 

compounds in red raspberry. J. Food. Comp. 

Anal. 2005, 18, 759-69. 

9. Moyer, R.A., Hummer, K.E., Finn, C.E., Frei, 

B., Wrolstad, R.E.,: Anthocyanins, phenolics, 
and antioxidant capacity in diverse small fruits: 

vaccinium, rubus and ribes. J. Agric. Food 

Chem. 2002, 50, 519-525. 

10. Hegedus, A., Balogh, E., Engel, R., Sipos, B.Z., 

Papp, J., Blazovis, A., Stefanovits-Banyai, E., 

Comparative nutrient element and antioxidant 

characterization of berry fruit species and 

cultivars grown in Hungary. HortScience 2008, 

43, 1711-1715. 

11. Xue, H., Aziz, R.M., Sun, N., Cassady, J.M., 

Kamendulis, L.M., Xu, Y., Stoner, G.D., 
Klaunig, J.E., Inhibition of cellular transforma-

tion by berry extracts. Carcinogenesis 2001, 22, 

351-356. 

12. Akbay P, Basaran AA, Undeger U, Basaran N. 

2003. In vitro immune modulatory activity of 

flavonoid glycosides from Utrica dioica L, 

Phytother Res., 17 : 34-37. 

13. Kaufman PB, Cseke LJ, Warber S, Duke JA, 

Brielmann. 1999. Natural products from plants, 

CRC press, New York, 20-22. 

14. Arnt Win, Aye Mon Thida Nyo. Evaluation of 

Total Phenolic and Flavonoid Content of 
Pomegranate Juice. Journal of Emerging 

Technologies and Innovative Research (JETIR). 

2019, 6 (3): 431-436. 

15. G.C. Bag, P. Grihanjali Devi & Th. 2015. 

Bhaigyabati, Assessment of Total Flavonoid 

Content and Antioxidant Activity of Methanolic 

Rhizome Extract of Three Hedychium Species 

of Manipur Valley. Int. J. Pharm. Sci. Rev. Res., 

30(1) : 154-159. 

 

 

 

 

 

****** 

How to cite this article: Win
 
A, Nyo

 
AMT, Moe WW et.al. Study on total flavonoid content of fruit of 

Fragaria × ananassa Duch. International Journal of Research and Review. 2019; 6(8):252-255. 

 


