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Abstract  

Egyptian onion is a famous economical plant rich with different primary and secondary metabolites which possess to have 

high biological actions such as antioxidant, antimicrobial, ant-inflammation and antiviral activities, The aim of the present 

research was to determine the antiradical and antioxidant effects of various individual organic and inorganic extracts obtained 

from unused red onion residues (red onion peels). In the present work, four extracts (Chloroform, ethyl acetate, ethanol and 

water) were assessed against different radical and oxidizing agents such as DPPH•, ABTS radicals’ methods and potassium 

permanganate as a non-radical method compared with natural antioxidant standard (ascorbic acid) and silver nanoparticles of 

most promising extract (red onion water extract, Ag-NPs-W), in addition to analysis of active compounds of extract using Gas 

Chromatography–mass/mass spectrometry (GC-MS/MS). The obtained data revealed that: all antioxidant assays go parallel 

showing that the promising extract concentration and time of incubation are dependent and proportional to the concentration 

of phenolic compounds content.  Water extract of red onion peels recorded the highest antioxidant activity when compared 

with the other three crude red onion peels extracts with 78.88 and 85.93 % against DPPH at 50 and 100 µg/ml respectively 

when compared with ascorbic acid as the natural standard (85.4 and 89.8 %) against DPPH at the same both concentrations, 

respectively. The data of antiradical activity of water extract showed the highest after 360 seconds (6 minutes) compared with 

antioxidant activity (30 min). From the obtained results it could be concluded that red onion peels water extract can be 

extensively used in providing of antioxidant, antiradical, and natural red pigments.  
Keywords: Allium cepa L., Onion peel, Antioxidants Biological activities, Nanoparticles, TLC, GLC-mass.

1. Introduction 

Allium species have been extensively used in 

different biological and chemical purposes especially 

in medical applications [1]. Recently, several 

published articles have verified the significant health 

roles of onion and its isolated compounds, these roles 

include radical scavenging activity [2], antimicrobial 

[3], anticancer [4] and antidiabetic [5], 

neuroprotective [6] and respiratory protective [7], 

digestive system protective [8]. Each of these roles 

are related to the high concentrations of bioactive 

chemicals such as organosulfur compounds, 

polyphenols and flavonoids, which are also present in 

other species but reduced to a great extent during 

processing [9,10]. Flavonoids are responsible for the 

color of onion skin.  

The Egyptian Allium family includes the onion, 

which is a common vegetable. That species can be 

found in temperate climates. They're utilized to treat 

things such as to heat the intestines, stomach ulcers, 

hypertension, and malaria fever [11, 12].  

Fredotovi´c et al. [13] retain a good radical 

scavenging activity which makes them one of the 

strongest antioxidants and free radicals’ scavengers. 

Volatile sulfur compounds which present in onions 

are responsible as anticancer, antiviral, anti-

inflammatory, and antimicrobial effects. The food 

industries waste a high amount of red onion peel this 

wastage is required searching for innovative method 

to use it Fredotovi´c  et al. [10]. Given the existence 

of active ingredients in onion, which have medical 

uses, one way could be adapted to employ this by-

product as a new and natural cause of products [14, 

12]. Red onions are one of Egypt's most popular 

vegetable crops, and their peel is high in antioxidants 

that help people to lose weight and decrease their risk 
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of diabetes. Because of its benefits to the health, 

Allium species and their extracts have been used 

since ancient times [12].   

 Additionally, Onion is rich in natural 

pigments such as red, yellow, purple and white, so, 

Fredotović, et al. [10] recognized the main 

anthocyanins and flavanols in peel extracts of two 

varieties of A. cepa and tested their antiproliferative, 

antimicrobial and antioxidant properties. quercetin 

4`-monoglucoside, quercetin and Quercetin 3,4`-

diglucolside are the most plentiful flavonols in all 

onion extracts detected by High-Performance Liquid 

Chromatography((HPLC) method.  

2. Materials and Methods 

3.1 Chemicals and reagents: 

Pure chloroform, ethanol, ethyl acetate and 

methanol were purchased from E. Merck Co. 

(Darmstadt, Germany). Sulfarhodamine, 2, 2 

diphenyl-1-picrylhydrazyl (DPPH), 2, 2'- azino-bis 

(ethylbenzthiazoline-6-sulfonic acid (ABTS.) were 

purchased from Sigma-Aldrich. Ascorbic acid and 

butylated hydroxyl toluene (BHT), were purchased 

from Sigma-Aldrich. 

3.2 Extraction of active ingredients: 

The collected red onion peels were air-dried and 

then ground to a fine powder. 20 g of the dried 

powder was subjected to extraction with successive 

selective solvents according to Marrelli et al. [15]. 

Chloroform, ethyl acetate, ethanol and water were 

used. The polarity was increased from non-polar to 

highly polar; the extraction process was repeated 

three times. The organic solvent extract was 

combined and concentrated under vacuum at 40 - 45 

ºC to obtain a dry crude extract for each solvent used. 

In case of water extract, lyophilization was performed 

and the residue kept in dark bottle until used.  

3.3 Determination of total lipids: 

Lipids were extracted by a modified method 

described by Xu et al.[16]. The peels (5 g) were 

extracted twice with a mixture of chloroform and 

methanol (2:1; v/v) and sonicated for 10min. Then, 

sonicated cells were filtered through GF/C Whatman 

glass filter microfiber (47 mm). Chloroform (10 ml) 

and distilled water (10 ml) were added sequentially to 

the filtrate and sonicated again for 10 min. The 

resultant solution was filtered under vacuum through 

Whatman glass filter microfiber. The solvent was 

removed through evaporation at 40 ºC under reduced 

pressure. Then, the total lipids were weighted. 

3.4 Determination of total soluble protein:  

The determination of total soluble nitrogen was 

carried out according to Micro-Kjeldahel method. 

The crude protein was calculated by multiplying the 

total nitrogen percent by the factor of 6.25 [17]. 

3.5 Determination of total soluble carbohydrates: 

Total soluble carbohydrates were 

spectrophotometrically determined using a 5% 

phenol /sulfuric acid reagent [18]. 

3.6 Analysis of anthocyanin content: 

Anthocyanin content was extracted by using 

acidified methanol (1% HCl). The absorbance of the 

clear filtered pigment solution was measured 

spectrophotometrically at 535 nm using the molar 

absorption coefficient (29 500 M-1 cm-1 of cyaniding 

3-glycoside) as described by Stickland et al. [19]. 

3.7 Phytochemical screening: 

The extract was subjected to preliminary 

phytochemical screening include, testing for tannins, 

sterols, flavonoids, glycosides and reducing sugar as 

the following. 

          a. Test for sterol and terpenes: 

Two milliliters from each extract were evaporated to 

dryness and the residue was dissolved in 2 ml 

chloroform and filtered. The filtrate was detected by 

libermann-Burchards test [20]. , Briefly in a test tube 

containing extract 1ml of acetic anhydride was added 

followed by a 3 ml of concentrated H2SO4 poured 

carefully down the side of the tube until the solution 

form two separate layers. The former red ring 

indicated the presence of sterol or terpene: 

b. Test for flavonoids:  

The test was carried out by adding concentrated 

hydrochloric acid (HCl) dropwise to 1 ml of a 

solution containing a fragment of magnesium ribbon 

[21], a positive result gave pinkish color. 

          c. Test for tannins: 

2 ml of distilled water were added to 5 ml of 

extract, and filtrate. Ferric chloride solution (5%) was 

then added to the filtrate. The formations of 

yellowish- green color indicated the probable 

presence of tannins [22].  

          d. Test for glycosides and/or 

carbohydrates: 

Extracts were tested for carbohydrates and 

reducing sugars in the usual manner using Molishs 

and Fehling reagents [23]. 

3.8 Thin Layer Chromatography (TLC): 

The separation of active compounds from onion 

peels extracts were performed using Precoated silica 

gel plates (TLC F254) using petroleum ether: diethyl 

ether: acetic acid; petroleum ether: acetone; 

isopropanol: chloroform as mobile phases at the 

different ratio for comparison as the followings: 

(8.4:1.5:0.1 v/v); (7:3v/v); (0.15:9.85 v/v) 

respectively.  

3.9 Bio-autography for Antioxidant Activity: 

A rapid TLC screening method for antioxidant 

activity was done using the 2, 2‐diphenyl‐1‐picryl 

hydrazyl radical (DPPH) as a spray reagent. TLC was 

performed for onion peels extracts as described 

earlier by Nair et al. [24]. The TLC plates were dried, 

and antioxidant activity was detected by spraying 

0.2% from 2, 2-diphenyl-2-picrylhydrazyl (DPPH) 

dissolved in methanol. The development of yellow or 
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white spots against a purple background indicated the 

presence of antioxidant compound. 

3.10 Radical scavenging activities: 

a. DPPH radical assay: 

The scavenging effects of successive extracts from 

onion peels and its nano-form were determined by the 

method of [25], where 1.0 ml of 0.16 mM DPPH 

solution (in methanol) was added to a test tube 

containing 1.0 mL aliquot of sample (extracts, 

fractions, and Ag-Nps-water) at 50 and 100 µg ml-1. 

The mixture was vortexed for1min and kept at room 

temperature for 30 min. in the dark. The absorbance 

of all the sample solutions, BHT synthetic standard 

and ascorbic acid as antioxidant natural standard 

were measured at 517 nm. The percentage (%) of 

scavenging activity was calculated according to the 

following equation (Eq. 1): 

                % Antioxidant activity = (Control-

Sample x 100) / Control (Eq. 1)   

Where: control in DPPH solution (0.16 mM). 

  b. ABTS radical cation assay: 

This assay was based on the ability of different 

substances to scavenge (2, 2’- azino-bis 

ethylbenzthiazoline-6-sulfonic acid (ABTS.+) radical 

cation. The radical cation was prepared by mixing 7 

mM ABTS stock solution with 2.45 mM potassium 

persulfate (1/1, v/v) and leaving the mixture for 4-16 

hrs. Until the reaction was completed, and the 

absorbance was stable. The (ABTS. +) solution was 

diluted with ethanol until it gives an optimum reading 

of 0.700 ± 0.05 at 734 nm in spectrophotometer 

according to Re et al. [26]. The photometric Assay 

was conducted on 0.9 mL of (ABTS+ reagent), and 

0.1 mL of tested samples at 50 and 100 µgml-1, mixed 

for 45s , and the measurements were taken at 734 nm 

after 1min. The antioxidant activity of the tested 

samples was calculated by determining the decrease 

in absorbance at different concentrations using the 

following equation 2:  

E= ((Ac-At)/Ac) x 100 (Eq. 2), where: At and Ac 

are the respective absorbance of tested samples and 

ABTS+ in comparison with BHT and ascorbic acid 

standard antioxidants. 

 

c. Potassium permanganate assay: 

 The scavenging effects of the extract were 

according to Gaber et al. [27], where 1.0 ml of 0.02 

M KMnO4 solution (in methanol) was added to 1.0 

ml of extract. The mixture was shaken for 1 min and 

reserved at room temperature for 30 min in the dark. 

The absorbances of all the samples and ascorbic acid 

as antioxidant standard were measured at 514 nm. 

The percentage (%) of scavenging activity was 

calculated as the following: %antioxidant activity = 

(control−sample) X 100 /control where control is 

KMnO4 solution (0.02 M). 

3.11 Determination of total phenolic content: 

The total phenolic contents of successive extracts 

from onion peels were determined by the Folin-

Ciocalteu method [28]. Briefly, 0.25 mL of each 

extract was mixed with 1.25 mL of 1 N Folin-

Ciocalteu reagent. After 5 min, 1 mL of sodium 

carbonate aqueous solution (7.5 %, w/v) was added to 

the mixture and completed the reaction for 120 min at 

room temperature. The absorbance was measured at 

765 nm using a UV-visible spectrophotometer 

(Shimadzu UV-1800, Japan). The results were 

expressed in equivalent milligrams of gallic acid per 

gram of dry weight of plant extract (mg GAE∙g-1 

DW). 

3.12 Measurement of antiradical activity of 

successive extracts 

DPPH• radical in its radical form has characteristic 

absorbance at 517 nm respectively, which disappears 

after its reduction by an antiradical compound. The 

reduction of DPPH can thus be monitored by 

measuring the decrease in its absorbance at 517 nm 

when reacting with peel extracts or its fractions 

during the reaction time (30-300 sec) at 100 µgml-1. 

All details to the relevant method are described by 

Shalaby and Shanab [29]. The antiradical activity 

(AU515) was calculated according to the equation3:  

AU515 = (A0–A1) – (A0K–A1K) (Eq3) 

Where AU515 is the antiradical activity of the 

extract, A0K is the absorbance of the control sample 

at the beginning of the reaction, and A1K is the 

absorbance of the control sample after incubation 

times (30-300 sec) of the reaction. Because A0K–A1K 

was always equal to 0, the above equation was 

simplified to: AU515 = A0–A1 

 

3.13 Gas-Chromatographic-Mass-mass 

spectrum analysis (GC-MS/MS): 

GC-MS/MS analysis was performed to identify 

and quantify active ingredients extracted from onion 

peels. The analysis was carried out using Trace 

GC1300-TSQ mass spectrometer from Thermo 

Scientific, Austin, TX, USA using helium at 1ml/min 

as carrier gas. A TG–5MS capillary column (30 m x 

0.25 mm x 0.25 µm film thickness) was used. The 

oven temperature was programmed as follow: The 

initial temperature of 60°C was kept for 1 min. and 

the temperature was then increased, at a rate of 5.0 °C 

/min to 200 °C and maintained for 2 min at this 

temperature. The injector temperature was 260°C, 

and injections were made in the split mode with a 

split flow of 1:25.  The mass spectrometer was 



 Emad A. Shalaby et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI:13B (2022) 

 

 

596 

operating as follow: ion source temperature 250 °C, 

ionization energy 70 eV (electron impact ionization), 

m/z scanning range 50–650 Da, the acquisition of 

chromatographic data was performed by means of 

WILEY 09 and NIST 11 mass spectral database. 

3.14 Preparation of silver nanoparticles (Ag-

NPs):  

Ten mg of onion peels water extract (as a 

promising extract) was directly dissolved in 100 mL 

of 1mM AgNO3 aqueous solution with stirring at 

room temperature. The pH of the obtained solutions 

was adjusted to 10 by KOH. After that, the reaction 

mixture was kept on a magnetic stirrer for 30 min 

under constant heating (70 °C). The reduction of Ag+ 

ions to silver nanoparticles was monitored by visual 

inspection of the color change in solution and was 

apparent immediately after the beginning of the 

reaction. Particles synthesized with methanolic 

extract were designated Ag-NPs-Me. The 

nanoparticles were repeatedly centrifuged at 

20,000xg for 30 min and washed with sterile bi-

distilled water before further analysis [30].  

3.15 Characterization of Ag-NPs-Me: 

a. UV–vis spectrophotometric analysis:  

The color change of the reaction medium was 

monitored initially by periodic sampling of the 

reaction solutions and then by measuring its UV–VIS 

absorption. The aliquots of reaction mixture were 

analyzed by UV-visible spectrophotometer in the 

range of 200–800 nm as described by Khattak et al. 

[30].  

  b. Fourier Transform Infrared (FTIR) 

spectroscopy: 

Fourier Transform Infrared spectroscopy (FTIR) 

analysis was done for water extract of onion peels 

and silver NPs-Me with Shimadzu FTIR spectrometer 

at room temperature over the range of 4000−400 

cm−1 at a resolution of 3 cm−1 in KBr pellets. 

3.16 Statistical analysis:  

Values are analyzed as means ± SE or SD. 

Statistical analysis was done utilizing “Costate” 

statistic computer program. Statistical analysis was 

established on One-way analysis of variance 

ANOVA followed by student-Newman Keuls test, 

and least significant difference (LSD) at P< 0.05.  

 

3. Results and Discussion  

Phytochemical screening:  

A lot of medicinal plants are a biochemical factory 

as it contains different of   secondary metabolites or 

active ingredients such as phenolic compounds, 

flavonoids, alkaloids, plant acids and glycosides. 

The preliminary qualitative screening for 

phytochemicals of Egyptian red onion peels in 

successive extracts revealed that natural products 

such as flavonoids, phenols, terpenoids and tannins 

were detected in the examined four peels extracts 

(Table 1). However, only ethyl acetate extract 

contains most of the secondary metabolites tested 

(terpenoids, phenolic, flavonoids, carbohydrates, 

tannins and alkaloids). 

 
 

Table 1: Phytochemical screening of successive 

extracts from red onion peels 
Phytochemical  Peels successive extracts 

Chloroform Ethyl 
acetate 

Ethanol Water 

Terpenoids 
Phenolic  

Carbohydrates 
Tannins 
Saponin 

Alkaloids 
Flavonoids 

+ + - - 

- + + + 

- - - + 

+ + + - 

- - - - 

 + + - 

- + + + 

 

These results agreed with previous data obtained 

by [9] and [10] who reported that the biological 

activities of onion as antioxidant or radical 

scavenging activity are related to the high 

concentrations of different reducing compounds such 

as phenolic, flavonoids and organosulfur compounds. 
 

Primary metabolites: 

The collected data in Figure 1 reported that the 

onion peels have a higher amount of carbohydrates 

with 3.25% followed by lipids and proteins (1.4 and 

0.029%) respectively. This data goes parallel with the 

result obtained by [31] who mentioned that the onion 

peel contains high content of carbohydrates and low 

protein.  

 

Secondary metabolites:    
 

a. Phenolic content: 

Determination of phenolic compounds in the four 

extracts of red onion  demonstrated that; water extract 

recorded the highest phenolic content at  4.5 mg/g 

followed by ethyl acetate at 1.071 mg/g then ethanol 

at 1.061 mg/g finally chloroform 0.248 mg/g as 

shown in Figure 2. These results may be due to the   

ability of water to dissolve the low molecular weight 

phenolic compounds.  

 
Figure 1.  Lipids, carbohydrates, and protein 

contents (as %) of red onion peels.  

1
.4

3
.2
5

0
.0
2
9

L I P I D S C A R BOH YD RA T E S P RO T E I N



CHEMICAL CONSTITUENTS AND BIOLOGICAL ACTIVITY OF SUCCESSIVE EXTRACTS AND SILVER …. 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. SI:13B (2022) 

597 

 

These results matched well with the results 

obtained by Lee  et al. [32] who reported that water 

extraction of onion peel yielded a higher number of 

phenolic compounds than ethanol extract [32]. 

b. Anthocyanin content: 

The data in Figure 3 showed the total content of 

anthocyanin in red onion (Allium cepa L.) peels 

extracted using different solvents (chloroform, ethyl 

acetate, ethanol, water). The extraction process has a 

substantial impact on bioactive compounds and 

antioxidant activity. 

 

 
Figure 2:  Phenolic compounds content (as mg 

GAE/g) of different red onion peels extracts.  

 

 

 
Figure 3.  Anthocyanin content (as mg/100g) of 

different extracts of red Onion peels. 

 

In general, the water extract showed the highest 

extraction content of total anthocyanins by 

0.024mg/100g, compared to those  in ethyl acetate, 

chloroform, and ethanol extracts (0.011, 0.01 and 

0.001mg/100g) respectively. These results may be 

due to the polarity of solvent used for extraction of 

anthocyanin from onion peels. The yield of 

anthocyanin extraction was shown to be affected by 

extract nature, higher temperatures and longer 

extraction duration [33, 34]. 

 

Antioxidant activity: 

a. DPPH radical assay: 

The antioxidant activity of successive extracts 

from red onion (Allium cepa L.) peels was evaluated 

using DPPH radical scavenging method. The 

obtained results in Table 2 revealed that; the method 

is dependent on the concentration of extract and 

incubation time. 

 

Table 2: The antioxidant activity (%) of different 

extracts of red onion against DPPH at different 

concentrations 

Extract Concentration (µg/ml) 

50 100 

Chloroform 10.10 22.93 

Ethyl acetate 11.81 31.56 

Ethanol 50.21 61.06 

Water 78.88 85.93 

Ascorbic acid 84.7 89.43 

BHT 83.2 89.07 

The obtained data demonstrate that water extract 

recorded remarkably the highest antioxidant activity 

against DPPH radical by 78.88% at 50 µg mL-1 in 

addition to 85.93% at 100 µg mL-1 followed in 

descending order by ethanol extract by 50.21% at 50 

µg mL-1 in addition to 61.06% at 100 µg mL-1 

followed by ethyl acetate extract which recorded 

11.81% at 50 µg mL-1 and 31.56% at 100 µg mL-1 

followed by chloroform with 10.10% at 50 µg mL-1 

and 22.93% at 100 µg mL-1. 

 

These results may be due to the polarity index of 

water solvent which allows the phenolic compounds 

or compounds with antioxidant activity to be 

extracted in higher amounts than other solvents. This 

result was in agreement with the result obtained by 

[35, 36] they mentioned that there is high antioxidant 

activity of 70% ethanol and water extracts from red 

onion cultivars against DPPH radical assay. 

 

b. ABTS radical assay: 

The antioxidant activity of successive extracts 

from red onion (Allium cepa L.) peels was 

investigated using ABTS radical scavenging method. 

The observed results go parallel with the results 

obtained with DPPH radical assay as shown in Table 

(2). The gathered results that are reported in Table 3, 

revealed that; the water extract possessed the highest 

antioxidant activity against ABTS radical scavenging 

method by 46.43%, followed in descending order by 

ethyl acetate, chloroform, and ethanol extracts (32.14, 

5.63 and 1.79%) respectively. 

0.248
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Table 3: The antioxidant activity (%) of different 

extracts of red onion against ABTS at different 

concentrations 

Extract Concentration (µg/ml) 

50 100 

Chloroform 8.43 19.40 

Ethyl acetate 15.61 29.92 

Ethanol 46.70 63.06 

Water 74.76 83.21 

Ascorbic acid 82.01 87.45 

BHT 79.29 88.87 

This could be due to the high levels of total 

phenolic compounds and total flavonoid compounds; 

this goes parallel with the data investigated by 

Masood et al. [36] who reported that there are great 

correlation between antioxidant activity and the 

concentration of phenolic and flavonoid compounds. 

These findings showed that the peels could be 

used as a natural antioxidant in the same way as tea 

which suggested by [37]. 

It has been stated that incidence of multiple 

hydroxyl groups in flavonoids rises their antioxidant 

activity against peroxyl radicals [38]. 

The bigger antioxidant activity of onion peel’s 

ethanolic extract shows its probable role in the 

inhibition of oxidative degradation of lipid bilayer of 

cell membranes which is quite related in terms of 

avoidance of chronic diseases development [36]. 

 

c. KMnO4 assay: 

The reaction with potassium permanganate 

depends on the oxidation and reduction reactions: in 

details: the reaction happened by oxidation of 

unsaturated bonds in antioxidant agents and convert it 

diol compounds, the obtained data of red onion peels 

extract with potassium permanganate reported that all 

red onion peel extract exhibited reducing activity 

lower than the reaction with anther radical reaction 

assay (ABTS and DPPH) as shown in Table 4. 

Moreover, the polar extracts (water and ethanol) 

exhibited high antioxidant activity than non-polar 

extracts and these findings may be due to their 

contents from antioxidant compounds such as 

flavonoids, phenolic compounds and mono sugars. 

These data were in agreement with the results 

obtained by [27] who reported that the obtained data 

of radical scavenging activity of fruit peels (Gauva 

and pomegrnant) revealed that the highest antioxidant 

activities were recorded with ABTS and DPPH 

method more than potassium permanganate, this may 

be due to that the radical assay such as DPPH and 

ABTS are unstable agents and react faster with 

different antioxidant compounds when compared 

with non-radical methods. 

 

Table 4: The antioxidant activity (%) of different 

extracts of red onion against KMnO4 at different 

concentrations 

Extract Concentration (µg/ml) 

50 100 

Chloroform 5.43 13.90 

Ethyl acetate 10.45 17.65 

Ethanol 11.09 34.67 

Water 53.23 60.89 

Ascorbic acid 75.90 78.56 

BHT 73.23 76.09 

Antiradical activity 

Antiradical activity of successive extracts of red 

onion peels was determined using   DPPH radical 

scavenging methods at 100 µgml-1 during the 

incubation times (0-360 sec). 

The obtained results recorded in Figure (4), 

revealed that, the antiradical activity was shown to be 

incubation time-dependent. Ethyl acetate extract 

showed the highest antiradical activity represented as 

AU or antiradical unit against DPPH (0.122 and 

0.105) when compared to the other extracts. 

 

 
Figure 4. Antiradical Unit (AU) against DPPH of 

different extracts from red onion peels at 100 µg/ml. 

The obtained data agreed with those reported by 

[39, 29] and in the same context [40].  Studied the 

radical scavenging and antiradical activities of 

aqueous methanolic extract of fenugreek seeds using 

different radical assays such as DPPH and ABTS and 

they revealed that the activities could be correlated 

with the content of phenolic compound 

concentration. The same data were mentioned by [41] 

who found that there was a very significant 

correlation between antioxidant, antiradical activities 

and total content of phenolic compounds in the 

methanol extracts of Rumex species. 

 

GC-MS/MS analysis of water extract: 

The GC-MS/MS analysis of water extract of red 

onion peels showed the presence of various 

phytocomponents. The phytocomponents of extract is 

presented separately in Table 5 and the GC-MS 

chromatogram with the  peak area of each extract is 
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also shown in Figure 5. Totally seven constituents 

were identified in red onion peels water extract. The 

major compounds are β-D-glucopyranose (31.51%) 

followed by Xylose and Pseudojervine (8.46 and 

6.45% respectively) no previous published data for 

phytochemical identified from red onion peels.  

Bio-autography for Antioxidant Activity:  

Antioxidant potential compounds separated on 

thin-layer chromatography plates were identified 

using ABTS radical reagent a shown in Figure 6.  

The separated spots from the promising extract 

producing white or yellowish color on the green 

background were considered a strong radical 

scavenging activity. The obtained data in Figure 6 

revealed that the nearest fractions from the start line 

showed white bands   being formed at the region at 

retardation factors 0.15, 0.25 and 0.30 on exposure to 

ABTS.  ABTS reagent measures the electron-

donating activity of various active compounds and 

asses' antioxidant activity [42].  

 

Synthesis of silver nanoparticles (Ag-NPs-W); 

UV-visible of NPs: 

 The water extract of red onion peels was 

added to the silver nitrate solution. The reaction 

colour was generated right away, and at the end of 

the reaction, it went from colourless to brown. Within 

one hour, the brown colour intensity grew 

significantly (during 5 min.) and remained consistent 

for around 1 hour. Because of their characteristic 

stimulation of surface plasmons in the 400–490 nm 

region, silver nanoparticles has a brown colour [43]. 

As a result, a change in the colour of the solution 

from colourless to brown indicates the formation of 

silver nanoparticles [44]. 

 

Table 5. List of phytochemical constituents (as Relative percentage) in water extracts of onion peels by GC-

MS/MS. 

  RT Chemical name 
Relative 

percentage 
Biological activities References 

1 8.99 4-ethylbenzoic 

acid 

4.3 Antimicrobial (Cho et al 1998) 

2 14.92 Aralionine 0.95 No activity reported  

3 32.88 Pseudojervine 6.45 Antimicrobial (Han & Woo, 1973) 

4 41.51 Xylose 8.46 Antibacterial (Dreger et al., 2021; Singh, 2014) 

5 45.27 β-D-

glucopyranose 

31.51 Antioxidant and Anti-

Inflammatory Activities 

(Legault et al., 2011) 

6 50.52 Heptadecenoic 

acid 

0.60 Antioxidant activity (Al-Douri & Shakya, 2019; 

Elagbar et al., 2016) 

7 57.27 Corlumine 0.47 Spasmolytic activity (Bhakuni, 1984) 

 
Figure 5. GC/MS chromatogram of red onion peels water extract. 

 
 

Petroleum ether: Acetone 7: 3 Petroleum ether: Acetone 7: 3 (After sprayed with DPPH) 

Figure 6. TLC chromatogram of red onion peels water extracts (under short UV lamp at 254 nm) and TLC- 

bioautography of water extracts (Sprayed with and without DPPH reagent). 
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Figure 7.  UV–VIS spectra of Onion peels water extract with (Ag-NPs-W) 

 

The aqueous extract of red onion peels had a 

significant reduction potential for reduced silver ions 

and the synthesis of Ag-NPs, according to this study. 

As shown in Fig. 7, the UV–VIS spectra of produced 

silver nanoparticles had a maximum peak at 300 nm, 

which was similar with the spectra of spherical silver 

nanoparticles in the 380–450 nm wavelength range. 

[45, 46, 47] all have shown similar surface plasmon 

resonance peaks in green production of silver 

nanoparticles (2021). 

  

FTIR of nanoparticles 

FTIR measurements were carried out to identify 

the promising biomolecules in the red onion peels 

water extract accountable for the silver ion reduction 

and the capping agent liable for the reduced AgNPs 

stability. 

The FTIR spectra of aqueous extract of red onion 

peels and its silver nanoparticles, as illustrated in 

Figures 8 a and b and Table 6, were recorded in the 

frequency range between 4400 and 400 cm 1. The 

obtained results revealed that the FTIR spectra peaks 

of red onion peels extract (3448 and 1635 cm -1) and 

manufactured AgNPs (3455 and 1636 cm -1) were 

slightly shifted. This could be because some active 

groups are involved in the reduction reaction that 

converts silver ions to metal. According to the FT-IR 

analysis, the reasonable mechanism for the creation 

of silver nanoparticles could be due to the reduction 

of silver ions that occurs in conjunction with the 

oxidation of flavonoids and phenolic components of 

polyols or other compounds. [48, 49]. 

 

Antioxidant activity of Ag-NPs-water 

The results obtained in Table 7 indicates the 

antioxidant activity of water extract and Ag-NPs of 

red onion by KMnO4 radical scavenging method, 

which revealed the antioxidant activity increased in 

case of silver nanoparticle water extract by 74.29% 

when compared with native water extract (60.89%). 

This activity may be due to the increase of particle 

size area in case of nano form (at the same 

concentration of native extract) which increase the 

capping of active groups such as hydroxyl, carbonyl, 

carboxyl and amine from water extract of onion 

peels. These chemical groups increase the radical 

scavenging activity of Ag-NPs when compared with 

native extract of onion peels. 

Table 6. Wavenumbers range of characteristic bands and corresponding assignments for red onion peels and 

Ag-NPs-W. 

)1- number range (cm-Wave Function groups assigned 
Sample 

water extract Ag-NPs-W 

3300-4000 
Polymeric hydroxyl compound 

O-H stretching 
3448 3455 

1700-1630 

C=O stretching vibration, C-N 

stretching, Lipids, Ester 

carbonyl – COOR and 

carboxylate ion stretching (-

COO-)- 

1635 1636 

 

Table 7. The antioxidant activity (%) of Ag-NPs and water extract of red onion against KMnO4. 

Extracts Antioxidant activity % 

Ag-NPs 74.29% 

Water 60.89% 
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Figure 8: FTIR spectra of Onion peels water extract (a, above picture) and silver nanoparticles synthesized 

solution (b).  

 

  Conclusions 

The current study used the peels from Egyptian 

red onion for the first time as source of biological 

compounds as antioxidants. From the obtained data in 

the current work, we can be concluded that the crude 

polar and non-polar extracts of red onion peels 

contain a wide variety of natural products such as 

phenolic and flavonoids compounds that could serve 

as antioxidant, anticancer, antiradical and reducing or 

capping agents in the synthesis of nanoparticles. The 

biological activities of red onion peels extracts were 

dependent on time and concentration of extract. 

Moreover, the obtained results revealed that water 

extract of red onion peels exhibited the highest 

antioxidant and antiradical activity when compared 

with other three crude extracts and natural 

antioxidant standard (ascorbic acid). As, the 

antiradical activity being defined as the ability of a 

compound to react with free radicals in a single free 

radical reaction, the calculated antiradical activity 

units showed the highest values after 360 seconds (6 

minutes) compared with antioxidant activity (30 

min). Also, there are great correlation the phenolic 

compounds concentration in peels extract and the 

antioxidant and antiradical activity. 
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