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Abstract 
Introduction: Allium cepa is among the most popular and widely grown vegetable crops globally. Because of its 

peculiar flavor, it is the third most significant spice with a high economic value. It has medicinal qualities in 

addition to culinary use. Several previous research has been published in support of its medicinal claims. About 

80% of the world's population relies mostly on traditional medicine, with the majority of these therapies 

comprising plant extracts and their active components. Aim: the study's goals were to determine the 

phytochemical constituents of Allium cepa and perform preliminary thin layer chromatography (TLC) analysis 

on the ethanolic extract. Method: Allium cepa bulbs were collected, cleaned, and macerated in methanol for 

extraction. Phytochemical screening and TLC analyses were conducted. Results: phytochemicals such as 

alkaloids, carbohydrates, cardiac glycosides, flavonoids, saponins, steroids, tannins, and reducing sugar were 

present in the plant through phytochemical analysis. TLC examination revealed 15 spots that indicated the 

presence of several phytochemicals and chemical constituents in the plant. Conclusion: The phytochemical 

analysis revealed that Allium cepa bulbs are a significant source of secondary metabolites. The TLC profile 

produced an amazing result, indicating the presence of many chemical constituents, responsible for its 

medicinal properties. 
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I. Introduction 
Allium cepa is a well-known medicinal herb, with several reported pharmacological properties from 

previous research. Medicinal herbs or plants have medicinal characteristics or chemicals or synthesize 

metabolites to create valuable medicinal agents [1]. Every substance created or collected from a living organism 

is referred to as a natural product, this is not limited to just plants or animals, but also those obtained from 

bacteria, viruses, fungi, etc. When not in adequate quantities, they can be synthesized chemically, after 

designing a possible synthetic pathway(s), and this have played important role in the development of medicinal 

chemistry and drug design [2]. Plants are significant in traditional medicine, and a greater part of the world's 

populace depend on ethnomedicine for the prevention and treatment of several ailments [3].  

In most developed countries, the rural populations lack access to basic health care, hence rely heavily 

on medicinal plant remedies to treat their illnesses [4]. Plant, animal or micro-organisms secondary metabolites 

modify their action in the living system using the same mechanisms as that are observed in the conventional 

medications [5]. Therefore, the herbal medicinal treatments have the same molecular mechanism compared to 

orthodox medicines [6]. Allium cepa, commonly known as onion, is a popular therapeutic and culinary spice all 

over the world, that contains significant bioactive chemicals such as thiosulfates, phenolic acids, flavonoids, and 

many others [7]. According to previous investigations, the plant has a variety of functions, including anticancer, 

anti-diabetic, antihypertensive, antibacterial, cardiovascular, and antioxidant activities [8], [9]. 
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Figure 1: Bulbs of Allium Cepa 

 

Allium Cepa grows across Asia, the United States, Africa (including Nigeria), and other parts of the 

world [10], [11], [12]. Despite the fact that it is a biennial plant, it is grown annually. Height differences range 

from about 15 to 45 cm. The leaves are yellowish to azure-green and grow alternately in a flat, fan-shaped 

swath. Onion has one flattened side and is soft, hollow, and cylindrical. Each leaf is flattened, with a white 

sheath that grows from the onion bulb's basal plate. From the plate's underside, a string of fibrous roots extends 

a short distance into the earth [13], [14]. The food storage in the leaf bases expands and the bulb swells as the 

onion matures [15]. Allium cepa pH is generally about 5.5, and can be propagated through seeds or sets of half-

developed bulbs [16], [17]. Most Allium cepa comprise 89% water, 9% carbohydrate, 4% sugar, 1% protein, 2% 

fiber, and 0.1% lipids, with vitamins like thiamine (4%), riboflavin (2%), niacin (1%), pantothenic acid (2%), 

and pyridoxine (2%). Other reported compositions include fluoride (1.1%), magnesium (3%), manganese (6%), 

phosphorus (4%), potassium (3%), and zinc (2%), [18]. Allium cepa has different medicinally important 

chemical constituents like quercetin (Figure 2A), alliin (Figure 2B), cycloalliin (Figure 2C), as well as 

glycoquine, glucose, xylose, galactose, mannose, allylsulfides, thiosulfinates, etc., that are behind its medicinal 

use, previously reported [19], [20], [21]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Some chemical constituents of Allium cepa 

 

Allium cepa has been used medicinally to treat bronchial asthma (thiosulfinate), some types of cancer 

(Quercetin), diabetes (glycoquine), lower blood triglycerides, and enhance the number of high-density 

lipoproteins (HDL), also known as good cholesterol, in the blood, thereby preventing arteriosclerosis [22]. 

Blood circulation is greatly improved by preventing arteriosclerosis and thrombosis. Allium cepa consumption 

has also been demonstrated to reduce the risk of cardiovascular (including heart attack), lung, urinary, renal, and 

liver diseases [23]. People with pneumonia, asthma, cough, sinusitis and other respiratory conditions are 

strongly advised to consume lots of Allium cepa [24]. Allium cepa has also been found to boost libido [25], 

enhance digestion, immune system, and bone density in older women, and it is beneficial in cases of bleeding 

piles, as well as anemia [26]. Allium cepa juice can be used to prevent bug bites, repel moths, applied to on the 

skin scalp to promote hair growth, as well as to reduce freckling on the face [27]. It's also been used to polish 

A     B     C 
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glass and copperware and to keep iron from rusting [28]. In North America, sliced onions are battered and deep-

fried and served as onion rings [29], [30]. TLC is an analytical technique, used to separate non-volatile liquids. 

A suitable adsorbent (stationary phase), a solvent or solvent mixture (mobile phase or eluent), and the test 

sample are used in a multistage distribution method. Following the application of the sample to the plate, 

capillary action pulls the solvent or solvent system up the plate, causing the test substance to ascend at different 

rates on the TLC plate, resulting in separation [31]. It is used to determine the purity of substances, evaluate 

fatty acids, identify pesticides or chemicals in food and water, assess fiber dye composition in forensics, and 

assay radiopharmaceutical purity [32], [33]. TLC is one of the fastest, least expensive, simplest, and most 

straightforward chromatographic techniques [31], [34], [35]. The study's goal was to assess the phytochemical 

components and TLC fingerprinting of Allium cepa. 

 

II. METHOD 

Sample Collection and Extraction 

The Allium cepa bulbs were obtained at random from Elele Main Market, Elele, Rivers State, Nigeria. 

Extraneous items were discarded, including filth, dry and decaying skin. The onion bulbs were cleaned in fresh 

distilled water, the outer layers were manually peeled off, and the inner sections were rewashed in distilled 

water before drying, pulverized into a powder, and weighed. 25 grams of powder were macerated in 120 mL of 

methanol for about 96 hours. It was then filtered. After being evaporated to dryness in a water bath, the filtrate 

was weighed. The percentage yield was estimated. 

 

Phytochemical Screening 

Phytochemical analysis: The tests were carried out following the techniques specified by Harborne [36]. The 

methanol extract of the powdered plant sample was screened for tannins, flavonoids, anthraquinones, saponins, 

terpenoids, steroids, cardiac glycosides, carbohydrates, proteins, reducing sugar, and alkaloids. 

Carbohydrates  

Molisch's test: The powdered extract was boiled and filtered with distilled water (10ml). Molisch's reagent was 

added to the filtrate, with slow addition of concentrated sulphuric acid down the test tube's edge to create a 

lower layer. Carbohydrate’s presence was shown with a purple interfacial ring [37]. 

Saponins 

Approximately 20ml distilled water was added to 2.0g powdered plant extract, and boiled for 2 minutes in a hot 

water bath, sample was filtered, and allowed to cool, for the following tests: 

i. Frothing test: 5 ml of the filtrate was diluted with 15 ml distilled water and shaken vigorously. The 

production of steady foam suggests the presence of saponins [38]. 

ii. Emulsion test: about 2 drops of olive oil were swiftly shaken into 10ml of foaming solution. The 

formation of an emulsion shows the presence of saponins [39]. 

Tannins  

About 2.5g of powdered plant extract was boiled in 20ml of water, and filtered for the following tests: 

i. Ferric chloride test: Few drops of ferric chloride was added to filtrate (3ml), and formation of a 

greenish-black precipitate indicates the presence of tannins [38]. 

ii. Lead acetate test: The filtrate was mixed with 3ml of lead acetate solution. The presence of tannins is 

indicated by the formation of precipitates [38]. 

Flavonoids  

About 2g of powdered extract was boiled in a water bath for 3 minutes with 10 ml ethyl acetate, allowed to cool, 

and filtered: 

i. Ammonium test: small amount of filtrate was shaken with 2ml of weak ammonia solution. Layer 

separation was permitted. Flavonoids' presence was indicated with a golden tint in the ammonical layer [40]. 

Alkaloids  

About 2g of the powdered plant extract was mixed with 20 ml of ethanol (50%), boiled for 10 minutes in a 

water bath, cooled, and filtered. 

i. Dragendorff's test: Few drops of Dragenndorff's reagent (Bismuth potassium iodide solution), a brick 

red coloration indicates the presence of alkaloids 

ii. Mayer's test: Few drops of Mayer's reagent were added to each filtrate. A milky precipitate with 

indicates the presence of alkaloids. 

iii. Picric acid test: Few drops of 1% picric acid solution were added to each filtrate, a yellowish coloration 

indicates the presence of alkaloids  

iv. Wagner's test:  Few drops of Wagner's reagent (iodo-potassium iodide solution), were added to each 

filtrate, and a reddish-brown coloration indicates the presence of alkaloids [41]. 
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Steroids 

The extract (1g) was dissolved in approximately 9ml ethanol, then refluxed for 3 - 5 minutes before being 

filtered. In a hot water bath, the filtrate was reduced to 2.5 mL, and 5 mL of hot distilled water was added, 

filtered after 1 hour to remove the waxy debris. 2.5 ml of chloroform was used in a separating funnel to remove 

the filtrate. To form a layer, 1 ml of concentrated sulphuric acid was mixed with 0.5 ml of chloroform extract in 

a test tube. The presence of steroids was indicated by a reddish-brown interface [41]. 

Terpenoids 
About 0.5ml of chloroform extract was evaporated to dryness and heated for 10 minutes in a water bath with 

3ml of sulphuric acid. A grey coloration indicated the presence of terpenoids [41]. 

Reducing sugar 

Fehling's solution test: 5ml equal volume mixture. Fehling's solutions 1 and 2 were mixed into 5ml of the extract 

before being heated for 5 minutes. A color change indicates the presence of lowering sugar [41]. 

Cardiac glycoside 

Raymond's Test: 1g of powdered plant extract was mixed with 2 ml ethanol and 0.1 ml of 3,5-dinitrobenzene 

(1%) in ethanol. 2 – 3 drops of a 20% sodium hydroxide solution were added to the solution. The violet tint 

suggested the presence of cardiac glycoside [41]. 

 

Thin Layer Chromatographic Analysis 

Following the extraction method, the extract was dissolved in dichloromethane in a beaker. A small 

spot of the solution containing the test sample was spotted on the TLC plate using a capillary tube about 1.5 cm 

from the bottom border. To avoid interfering with the sample's interaction with the mobile phase and DCM was 

allowed to completely evaporate. The different mobile phase solvents include ethanol (10ml), petroleum ether: 

ethyl acetate (9:1), hexane: ethyl acetate (9:1), and benzene: ethanol (9:1), respectively. This procedure was 

repeated to ensure that there was enough analyte at the starting point of the plate to produce a visible result. The 

solvent front and sample were clearly marked. After viewing the plate in an iodine tank, the retention factor (Rf) 

was calculated. This technique was replicated with several eluents (mobile phase), including ethanol (10ml), 

petroleum ether: ethyl acetate (9:1), and benzene: ethanol (9:1). 

 

III. RESULTS 
 

Table 1. The percentage yield of Allium cepa: 
Powder Weight of Powder Volume of Methanol Weight of Extract Percentage Yield 

Allium cepa 25 g 120 ml 11 g 44% 

 

Table 2. Results of Phytochemical Screening: Allium cepa. 
S/N Phytochemical Reagents Observation Inference  

1. Alkaloids Dragendorff’s 

Mayer’s 
Wagner’s 

Picric acid 

Red precipitate 

Cream precipitate 
Reddish brown precipitate 

Yellow precipitate 

++ 

++ 

++ 

++ 

2. Flavonoids Ammonium  

Aluminum chloride 

Yellow color in the ammonia layer 

Yellow color in the aluminum layer 
++ 

++ 

3. Cardiac glycosides Raymond’s  Violet color ++ 

4.  Tannins Lead acetate 

Ferric chloride 

Blue precipitate 

Greenish-black precipitate 
++ 

5. Saponins Frothing 
Emulsion  

Stable foam 
Formation of emulsion 

++ 

6. Steroids Concentrated HCl Purple color  ++ 

 Terpenoids  Concentrated HCl Purple color  -- 

7. Carbohydrates Molisch  Purple ring ++ 

8. Reducing sugar Fehling’s Brick red ++ 

Key: ++ = present, -- = absent 
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Table 3. Results from Thin Layer Chromatographic Analysis of Allium cepa Rf values 
Ethanol (10ml)  

mobile phase 

Petroleum ether: ethyl acetate 

(9:1) 

Benzene: ethanol 

 (9:1) 

hexane: ethyl acetate 

 (7:3) 

Visually 

(Daylight) 

Ultraviolet 

Light (254nm) 

Visually 

(Daylight) 

Ultraviolet 

Light (254nm) 

Visually 

(Daylight) 

Ultraviolet 

Light (254nm) 

Visually 

(Daylight) 

Ultraviolet 

Light (254nm) 

0.16 (b) 0.16 (b) Not visible 0.11 (p) Not visible 0.15 (db) 0.21 (db) 0.21 (db) 

0.44 (y) 0.33 (p)  0.23 (p)  0.30 (b) 0.38 (b) 0.38 (b) 

 0.44 (y)  0.96 (p)  0.74 (b)  0.49 (b) 

 0.79 (p)      0.61 (p) 

 0.98 (p)       

 

Key: lb – light brown, y – yellow and p – purple, db – dark brown, b – brown, db – dark brown, b – brown, by – 

brownish yellow, o – orange. 

 

IV. DISCUSSION 
From the initial 25g powdered plant materials and 11g yield, the percentage yield of Allium cepa after 

the thorough extraction process was 44%. (Table 1). The phytochemical screening of Allium cepa methanol 

extract yielded positive results for alkaloids, flavonoids, cardiac glycosides, tannins, steroids, carbohydrates, and 

reducing sugars. Table 2 displays the results of the phytochemical screening of Allium cepa methanol extract. 

The phytochemical screening revealed the presence of several chemical compounds in methanol fraction 

(extract) via direct maceration with methanol, demonstrating methanol as a solvent that can dissolve potential 

chemicals of the plant. The retention factor values and chromatogram findings of the methanol extract 

employing 10ml of ethanol, petroleum ether: ethyl acetate (9:1), hexane: ethyl acetate (9:1), and benzene: 

ethanol (9:1), as mobile phases, and the aluminum plates of TLC (silica gel 60 F254) as stationary phase, then 

ultraviolet (UV) light of 254 nm was used as visualization medium. The total number of spots obtained across 

all solvent systems was around 15 spots (Table 3). 

The ethanol chromatogram result (10ml) as the mobile phase yielded 5 spots utilizing ultraviolet light 

as the medium of visualization, there were three purple spots with distinct Rf values including 0.33, 0.79, and 

0.98, while the other two spots were brown (0.16) and yellow (0.44), respectively. A light brown (0.16) and a 

yellow color (0.44) were also seen with bare eyes. The visual examination and UV yielded identical results in 

two scenarios, showing the presence of five potential compounds in the ethanol fractions; consequently, Rf of 

0.16 and 0.44 may be related compounds with similar physicochemical characteristics. Chromatogram results 

using petroleum ether: ethyl acetate (9:1) as mobile phase yielded 3 spots all purple but different Rf values 

ranging from 0.11, 0.23, and 0.96 under ultraviolet light as visualization medium indicating the presence of 

either a single or more compounds. Nothing was seen with bare eyes (Table 3). 

Chromatogram result using hexane: ethyl acetate (7:3) using ultraviolet light as visualization showed 4 

spots including a dark-brown (0.21), brown (0.38), light-brown (0.49), and a purple (0.61) spot, respectively. 

Two spots were also observed when viewed with the bare eyes; a dark brown (0.21), and a brown (0.38) spot, 

respectively. This also indicates the presence of four compounds, as Rf 0.21 and 0.38 was seen both with bare 

eyes and under UV lamb, thus may have similar physicochemical properties. Chromatogram result using 

benzene: ethanol (9:1) under ultraviolet light as visualization showed 3 spots, a dark-brown (0.15), brown 

(0.30), and light-brown (0.74) spots, respectively, but none under bare eyes. Various phytochemicals give 

different Rf values in different solvent systems (Table 3). All of the foregoing was rated as the finest solvent 

systems for plant the quantification, with ethanol and the combination of n-hexane and ethyl acetate taking 

nearly five and four spots, respectively. 

These solvent systems would produce more pure isolates than the others after subsequent isolation. The 

difference in the Rf values of phytochemicals gives an important clue in establishing their polarity and aids in 

the selection of suitable solvent system for the extraction of pure components from the plant. This simply 

validates previous reports on the plant for its various chemical constituents, which include quercetin, alliin, 

cycloalliin, glycoquine, oligo-fructose, quercetin-3-glucoside, isorhamnetin-4-glucoside, selenium, xylose, 

glucose, galactose, allylsulfides, thiosulfate, flavonoids, flavanols, [19], [20], [21]; that is responsible for its 

purported therapeutic benefits such as bronchial asthma, cancer  [26], [42]; diabetes, blood hypertriglyceridemic 

reduction, and rise in high-density lipoproteins (HDL) levels [22]. 

 

V. CONCLUSION 
The phytochemical results revealed that Allium cepa bulbs has potential medicinal and pharmacological 

properties. Flavonoids, for example, have been discovered to be effective inhibitors of numerous enzymes, such 

as xanthine oxidase and cyclooxygenase, implying that the plant has further medicinal properties. Alkaloids, 

cardiac glycosides, saponins, steroids, carbohydrates, and other compounds have therapeutic properties when 

present in plants. The TLC profiling produced a remarkable result, indicating the presence of a variety of 

beneficial chemical constituents (phytonutrients) of the plant. 



Quantification of Secondary Metabolites and Chromatographic Analysis Of Allium Cepa, .. 

DOI: 10.9790/3008-1802021622                                 www.iosrjournals.org                                             21 | Page  

 

Conflict of Interests/Competing Interests 

The authors hereby declare that, there is no conflict of interest in the manuscript as presented. 

 

Funding 

No external funding was received in conducting this research.  

 

REFERENCES 
 

[1]. World Health Organization. (2008). Monograph on Selected Medicinal Plants. 
[2]. Hong J. (2011). Role of natural product diversity in chemical biology. Current opinion in chemical biology, 15(3), 350–354. 

https://doi.org/10.1016/j.cbpa.2011.03.004 

[3]. Sofowora A, Ogunbodede E, Onayade A (2013). The role and place of medicinal plants in the strategies for disease prevention. Afr 
J Tradit Complement Altern Med. 2013 Aug 12;10(5):210-29. doi: 10.4314/ajtcam.v10i5.2. PMID: 24311829. 

[4]. Johanna K, Harald F, Elfriede P, Michael H. (2005). The historical and modern medicinal plant uses – The example of ch'orti' Maya 

and Lardinos in Eastern Guatemala. Journal of pharmacy and pharmacology. 57(9): 1127-52. 
[5]. Shashank Kumar, Abhay K. Pandey, (2013). Chemistry and Biological Activities of Flavonoids: An Overview, The Scientific 

World Journal, vol. 2013, Article ID 162750, 16 pages, 2013. https://doi.org/10.1155/2013/162750 

[6]. Tungmunnithum, D., Thongboonyou, A., Pholboon, A., & Yangsabai, A. (2018). Flavonoids and Other Phenolic Compounds from 
Medicinal Plants for Pharmaceutical and Medical Aspects: An Overview. Medicines (Basel, Switzerland), 5(3), 93. 

https://doi.org/10.3390/medicines5030093 

[7]. Marrelli, M., Amodeo, V., Statti, G., & Conforti, F. (2018). Biological Properties and Bioactive Components of Allium cepa L.: 
Focus on Potential Benefits in the Treatment of Obesity and Related Comorbidities. Molecules (Basel, Switzerland), 24(1), 119. 

https://doi.org/10.3390/molecules24010119 
[8]. Tedesco I, Carbone V, Spagnuolo C, Minasi P, Russo GL (2015). Identification and Quantification of Flavonoids from Two 

Southern Italian Cultivars of Allium cepa L., Tropea (Red Onion) and Montoro (Copper Onion), and Their Capacity to Protect 

Human Erythrocytes from Oxidative Stress. J Agric Food Chem; 63(21):5229-38. doi: 10.1021/acs.jafc.5b01206. 
[9]. Shang, A., Cao, S. Y., Xu, X. Y., Gan, R. Y., Tang, G. Y., Corke, H., Mavumengwana, V., & Li, H. B. (2019). Bioactive 

Compounds and Biological Functions of Garlic (Allium sativum L.). Foods (Basel, Switzerland), 8(7), 246. 

https://doi.org/10.3390/foods8070246 
[10]. Voss, Ronald E. (1995). Small Farm News Archive. UC Davis Small Farm Center. Archived from the original on March 13, 2007. 

Retrieved April 14, 2010. 

[11]. Salunkhe, D.K.; Kadam, S.S., eds. (1998). Handbook of Vegetable Science and Technology: Production, Composition, Storage, and 
Processing. Marcel Dekker. p. 397. ISBN 978-0-8247-0105-5. 

[12]. Zohary, Daniel; Hopf, Maria (2000). Domestication of Plants in the Old World (3rd ed.). Oxford University Press (published 

January 11, 2001). p. 197. ISBN 978-0-19-850357-6. 

[13]. Brewster, James L. (1994). Onions and other vegetables Alliums (1st ed.). Wallingford, UK: CAB International. p. 16. ISBN 978-0-

85198-753-8. 

[14]. Fritsch, Reinhard M.; Friesen, Nikolai (2002). Chapter 1: Evolution, Domestication, and Taxonomy. In Rabinowitch, Haim D.; 
Currah, Lesley (eds.). Allium Crop Science: Recent Advances. Wallingford, UK: CABI Publishing. 

[15]. McNeal Jr., Dale W.; Jacobsen, T. D. (2002). Allium cepa. In Flora of North America Editorial Committee (ed.). Flora of North 

America North of Mexico (FNA). 26. New York and Oxford – via eFloras.org, Missouri Botanical Garden, St. Louis, MO & 
Harvard University Herbaria, Cambridge, MA. 

[16]. Brickell, Christopher, (1992). The Royal Horticultural Society Encyclopedia of Gardening. Dorling Kindersley. p. 345. ISBN 978-

0-86318-979-1. 
[17]. Landry, Jean-François (2007). Taxonomic review of the leek moth genus Acrolepiopsis (Lepidoptera: Acrolepiidae) in North 

America. The Canadian Entomologist. 139 (3): 319–353. doi:10.4039/n06-098. S2CID 86748199. 

[18]. US National Onion Association (2011). History of onions. US National Onion Association, Greeley, CO. 2011. Retrieved 23 
January 2017. 

[19]. Slimestad, R; Fossen, T; Vågen, I. M. (2007). Onions: A source of unique dietary flavonoids. Journal of Agricultural and Food 

Chemistry. 55 (25): 10067–80. doi:10.1021/jf0712503. PMID 17997520. 
[20]. Arochena, L.; Gámez, C.; del Pozo, V.; Fernández-Nieto, M. (2012). Cutaneous allergy at the supermarket. Journal of 

Investigational Allergology and Clinical Immunology. 22 (6): 441–442. PMID 23101191. 

[21]. Cantisani, C; Visconti, B; Paolino, G; Frascani, F; Tofani, S; Fazia, G; Calvieri, S (2014). Unusual food allergy: Alioidea allergic 
reactions overview. Recent Patents on Inflammation & Allergy Drug Discovery. 8 (3): 178–84. 

doi:10.2174/1872213X08666141107170159. PMID 25381903. 

[22]. Cox RA, García-Palmieri MR (1990). Cholesterol, Triglycerides, and Associated Lipoproteins. In: Walker HK, Hall WD, Hurst JW, 
editors. Clinical Methods: The History, Physical, and Laboratory Examinations. 3rd edition. Boston: Butterworths; 1990. Chapter 

31. Available from: https://www.ncbi.nlm.nih.gov/books/NBK351/ 

[23]. Tang, G. Y., Meng, X., Li, Y., Zhao, C. N., Liu, Q., & Li, H. B. (2017). Effects of Vegetables on Cardiovascular Diseases and 
Related Mechanisms. Nutrients, 9(8), 857. https://doi.org/10.3390/nu9080857 

[24]. Beigoli, S., Behrouz, S., Memar Zia, A., Ghasemi, S. Z., Boskabady, M., Marefati, N., Kianian, F., Khazdair, M. R., El-Seedi, H., & 

Boskabady, M. H. (2021). Effects of Allium cepa and Its Constituents on Respiratory and Allergic Disorders: A Comprehensive 
Review of Experimental and Clinical Evidence. Evidence-based complementary and alternative medicine: eCAM, 2021, 5554259. 

https://doi.org/10.1155/2021/5554259 

[25]. Salem A. Banihani (2019). Testosterone in males as enhanced by Onion (Allium cepa L.). Biomolecules, 9(2); 75. Doi: 
10.3390/biom9020075, PMID: 30795630 

[26]. Jessie Z. (2017). Quercetin botanical: properties of quercetin. 117-39-5. 

[27]. Ravi Kant Upadhyay (2016). Nutraceutical, pharmaceutical and therapeutic uses of Allium cepa: A review. International Journal of 
Green Pharmacy; Jan-Mar 2016 (Suppl) • 10 (1), 46 – 64. 

[28]. Amitha Rani B. E., Bharathi Bai J. Basu, (2012). Green Inhibitors for Corrosion Protection of Metals and Alloys: An Overview. 

International Journal of Corrosion, vol. 2012, Article ID 380217, 15 pages, 2012. https://doi.org/10.1155/2012/380217 

https://doi.org/10.1155/2013/162750
https://doi.org/10.3390/medicines5030093
https://doi.org/10.3390/molecules24010119
https://doi.org/10.1155/2021/5554259


Quantification of Secondary Metabolites and Chromatographic Analysis Of Allium Cepa, .. 

DOI: 10.9790/3008-1802021622                                 www.iosrjournals.org                                             22 | Page  

[29]. Lukes, T. M. (1986). Factors Governing the Greening of Garlic Puree. Journal of Food Science. 51 (6): 1577. doi:10.1111/j.1365-

2621.1986.tb13869.x. ISSN 1750-3841. 

[30]. Lee, Eun Jin; Rezenom, Yohannes H.; Russell, David H.; Patil, Bhimanagouda S.; Yoo, Kil Sun (2012). Elucidation of chemical 

structures of pink-red pigments responsible for 'pinking' in macerated onion (Allium cepa L.) using HPLC–DAD and tandem mass 
spectrometry". Food Chemistry. 131 (3): 852–861. doi:10.1016/j.foodchem.2011.09.059. 

[31]. Harry W. Lewis & Christopher J. Moody (1989). Experimental Organic Chemistry: Principles and Practice (Illustrated ed.). 

WileyBlackwell. pp. 159–173. ISBN 978-0-632-02017-1. 
[32]. Hostettmann K, Marston A, Hostettmann M (1998). Preparative Chromatography Techniques Applications in Natural Product 

Isolation (Second ed.). Berlin, Heidelberg: Springer Berlin Heidelberg. p. 50. ISBN 9783662036310. 

[33]. McMurry J (2011). Organic chemistry: with biological applications (2nd ed.). Belmont, CA: Brooks/Cole. pp. 395. ISBN 
9780495391470. 

[34]. Vogel A.I.; Tatchell A.R.; Furnis B.S.; Hannaford A.J. & Smith P.W.G. (1989). Vogel's Textbook of Practical Organic Chemistry 

(5th ed.). ISBN 978-0-582-46236-6. 
[35]. Reich, E.; Schibli A. (2007). High-performance thin-layer chromatography for the analysis of medicinal plants (Illustrated ed.). 

New York: Thieme. ISBN 978-3-13-141601-8. 

[36]. Harborne J. B. (2013). Phytochemical Methods: A Guide to Modern Techniques of Plant Analysis, 1st Ed. ISBN978-94-010-8956-2. 
https://doi.org/10.1007/978-94-009-5570-7. Springer Dordrecht, XII, 288.  

[37]. Shallenberger, R (1983). The relative stability of glucose and fructose at different acid pH. Food Chemistry. 12 (3): 159–165. 

doi:10.1016/0308-8146(83)90002-x. ISSN 0308-8146 

[38]. Auwal MS, Saka S, Mairiga IA, Sanda KA, Shuaibu A, Ibrahim A (2014). Preliminary phytochemical and elemental analysis of 

aqueous and fractionated pod extracts of Acacia nilotica (Thorn mimosa). Vet Res Forum. Spring; 5(2):95-100.  

[39]. Imuetinyan H, Agi A, Gbadamosi A, Junin R (2022). Extraction, characterization, and evaluation of saponin-based natural 
surfactant for enhanced oil recovery. Arab J Geosci; 15(3):226. doi: 10.1007/s12517-021-09275-6. Epub 2022 Jan 22. PMCID: 

PMC8783192. 

[40]. Hossain MA, AL-Raqmi KA, AL-Mijizy ZH, Weli AM, Al-Riyami Q (2013). Study of total phenol, flavonoid contents, and 
phytochemical screening of various leaves crude extracts of locally grown Thymus vulgaris. Asian Pac J Trop Biomed; 3(9):705-10. 

doi: 10.1016/S2221-1691(13)60142-2. PMID: 23998010; PMCID: PMC3757278. 

[41]. Kancherla N, Dhakshinamoothi A, Chitra K, Komaram RB. (2019). Preliminary Analysis of Phytoconstituents and Evaluation of 
Anthelminthic Property of Cayratia auriculata (In Vitro). Maedica (Bucur); 14(4):350-356. doi: 10.26574/maedica.2019.14.4.350. 

PMID: 32153665; PMCID: PMC7035446. 

[42]. Olsson, M.E.; Gustavsson, K.E. & Vågen, I.M. (2010). Quercetin and isorhamnetin in sweet and red cultivars of onion (Allium cepa 
L.) at harvest, after field curing, heat treatment, and storage. Journal of Agricultural and Food Chemistry. 58 (4): 2323–2330. 

doi:10.1021/jf9027014.  

Samuel J. Bunu, et. al. “Quantification of Secondary Metabolites and Chromatographic Analysis 

of Allium Cepa, Liliaceae Ethanolic Extract”. IOSR Journal of Pharmacy and Biological 

Sciences (IOSR-JPBS), 18(2), (2023): pp. 16-22. 

https://doi.org/10.1007/978-94-009-5570-7

