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ABSTRACT 

The present study investigates the beneficial role of anthocyanin extracted from two varieties of 

onion peel (Allium cepa L.,). And also to find out the quercetin and cyanidin present in the red 

onion peel and big onion peel by using HPLC. 
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INTRODUCTION 

Flavonoid is common and widespread secondary plant metabolites, which have a wide range of 

biological and physiological activities
2
 Flavonoids occur in plants as different glycosides, which 

is also the preferred form for uptake in the human intestine
13 

Favonoids are diphenyl-propanes 

(C6-C3-C6) ubiquitous in plants and are an integral part of human diet
1
. They occur in foods 

generally as O-glycosides, and are classified as flavonols, flavones, catechins (flavanols), 

anthocyanidins, isoflavones, dihydroflavonols, and chalcones according to their chemical 

structure 
3, 11

. 
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Earlier study reported that the color of onion is primarily due to four major anthocyanins of 

cyaniding like cyanidin-3-glucoside, cyanidin-3-laminaribioside, cyanidin-3-malonylglucoside 

and cyanidin-3-malonyllaminaribioside
4
 and also quercetin and quercitin-4-O-β-glucopyranoside 

are the major flavonoids in red onion (Allium cepa L.,) 
5
 Quercitin is known to reduce the 

carcinogenic activity of several cooked food mutagens, inhibits enzymatic activities associated 

with several types of tumor cells 
9
 as well as to have anti oxidative properties. Cyanidin belongs 

to the group of anthocyanin and has the typical C6-C3-C6 structure. It is water soluble pigment. 

The color of the cyaniding will depends on the pH, where it is red when pH is below 3, blue at 

pH higher than th11 and violet at neutral pH. In plants the cyanidin is bound to a sugar molecule 

to form cyanidin-3-O- β- glucoside. Cyanidin and its glycoside are very strong antioxidants and 

it neutralizes reactive oxygen species 
6, 7, 8.

 

MATERIALS AND METHODS 

Sample collection  

The fresh onion were collected from the local market and stored at -20° C. 

Extraction of anthocyanin 

500mg of onion peel were treated with 10 ml of 1% of acidified methanol, and the mixture was 

centrifuged at 10,000 rpm for 10 min the supernatant was taken and evaporated. The evaporated 

sample was taken for the HPLC analysis.  

HPLC analysis 

The anthocyanin extracts were concentrated in vacuum evaporator. HPLC analysis was carried 

out with a shimaduzu liquid chromatograph equipped with LC-10 AD pump, SPD-10A UV 

detector purposes. An aliquot of 20µl were injected. Flavonoids were quantified at 360nm using 

peak area by comparison to a calibration curve derived from the quercetin. Ambient temperature 

was used. The flow rate was 1ml/min and mobile phase A (methanol: water) 95:5 and mobile 

phase B (methanol: water) 5: 95 were used. 100 ppm quercetin standard and 50 ppm cyanidin 

standard were used.   

RESULT AND DISCUSSION  

From HPLC analysis, it was determined that quercetin and cyanidin representing the major 

flavonoid in red and big onion peel. HPLC profile detected at 350 nm comparing the HPLC 

results with quercetin standard (Figure 1) with red onion (Figure 2) and big onion (Figure 3). The 

retention time of standard was found to be 7.691 and the retention time of red onion peel was 8 

min and for big onion peel was 7.787 and the peak area was also high in the both the samples. 
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The result of HPLC analysis showed that quercetin was the major compound present in red and 

big onion peel. 

Figure 4 represents the HPLC analysis of the standard cyanidin detected at 535 nm with a 

retention time of 3.2. The anthocyanin extracted from red onion peel and big onion peels also 

showed the presence of cyanidin with approximately the same retention time (Figure 5 and 6). 

Based on the above results, the main anthocyanin in the red onion peel and big onion peel were 

identified as quercetin and cyanidin. Fossen et al., 
5 

reported cyanidin-3-glucoside in red onion. 

Sameh et al., 
12 

reported the main flavonoid constituent is flavonol aglycons such as quercetin 
10.

 

From the results it was concluded that the quercetin and cyanidin are the major compounds 

present in the red onion peel and big onion peel. Further analysis has to be done on the 

glycosides present in cyanidin and quercetin of red and big onion peel.  

 

Figure 1 HPLC analysis of standard Quercetin 
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Figure 2 HPLC analysis of Quercetin from red onion peel (Sample 1) 

 

Figure 3 HPLC analysis of Quercetin from big onion peel (Sample 2) 
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Figure 4 HPLC analysis of standard Cyanidin 

 

Figure 5 Sample 1 HPLC analysis of Cyanidin from red onion peel 
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Figure 6 Sample 2 HPLC analysis of Cyanidin from big onion peel 

CONCLUSION  

The data obtained by HPLC analysis demonstrated the presence of cyanidin and quercetin in red 

and big onion peel. The extraction solvent has a great impact on the colour from onion peel.  

ACKNOWLEDGEMENT 

The authors are grateful to Principal Dr.Raj Kumar, Head of the department R.Kavitha krishna 

Nallamuthu Gounder Mahalingam College, and Pollachi, Tamil nadu, for permitting this 

research work, they also thankful to all staff members and friends of PG department of 

Biotechnology for their kind co-operation for complete this successful research work. 

REFERENCE  

1. Nagao AH, Suzuki JT, Takma K. Effect of d-alpha-tocopherol analogoues on 

lipoxygenase-dependent peroxydation of phospholipid-bile salt micelles. Lipids 1995; 

30:135-140.  

2. Cuckens E, Claeys M. Mass spectrometry in the structural analysis of flavonoids. J Mass 

spectrum 2004; 39(1); 1-5. 

3. Cook NC, Samman, S. Flavonoids Chemistry, metabolism, cardio-protective effects, and 

dietary sources. J Nutr Biochem 1996; 7; 66-76.  

Minutes

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

m
A

U

0

10

20

30

40

50

60

70

80

90

100

m
A

U

0

10

20

30

40

50

60

70

80

90

100

3
.1

2
5

  

1
4
0
1
1
1
7
1

5
.1

8
4

  

3
6
1

1: 535 nm, 8 nm

cynadin sample 2

cynadin sample 2

Retention Time

Area



 

Geetha et al., American Journal of PharmTech Research. 2012; 2(1) ISSN: 2249-3387  

337 www.ajptr.com 

 

4. Donner HL. Gao GM. Separation and characterization of simple malonylated 

anthocyanins in red onions Allium cepa L. Food Res Int 1997; 30; 637-647.  

5. Fossen T, Pedersen AT, Andersen ОM. Flavonoids from red onion (Allium ceps). 

Phytochem 1998; 47; 281-285.  

6. Galvano. F. Cyanidins: metabolism and biological properties. J Nutr Biochem 2004; 

15(1); 2-11. 

7. Galvano F. Antioxidant and biological properties of the natural free-radical scavengers 

cyanidin and related glycosides. Ann Ist Super Sanita 2007; 43(4); 382-93. 

8. Hertog, MGL, Hollman, PCH, Katan, MB.  Content of potentially anticarcinogenic of 

flavonoids of 28 vegetables and 9 fruits commonly consumed in The Netherlands. J Agric 

Food Chem 1992; 40; 2379-2383. 

9. Leighton T, Ginther CH, Fluss L, Harter W, Cansado J, Notario V. Molecular 

characterization of quercetin and quercetin glycosides in Allium vegetables. Their effects 

on malignant cell transformation. ACS Symp; 1992; Ser. 507 (Phenolic Compd. Food 

Their Eff. Health II): 220–238. 

10. Markham, KR. Techniques of Flavonoid Identification; Academic Press: New York; 

1982: 113.  

11. Peterson J. Dwyer J. Taxonomic classification helps identify Flavonoid-containing foods 

on a semi quantitative food frequency questionnaire. J Am Diet Assoc 1998; 98; 677-682.  

12. Sameh F.Abouzid, Gamal M. Elsherbeiny,Increas in flavonoids content in red onion peel 

by mechanical shredding. J Medicinal Plants Res 2008; 2(9); 258-260. 

13. Walle T. Absorption and metabolism of flavonoids. Free radical Bio Med; 2004; 36(7); 

829-831.   

 


