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ABSTRACT 

Garlic (Allium sativum) has played an important dietary and medicinal role for centuries. Even today 

the medicinal use of garlic peel is widespread and growing. Studies have conducted the consumption 

of garlic could treat various ailments such as heart disease, arthritis and pulmonary complaints.Garlic 

peel extract has been found to possess significant free radical scavenging activity due to the presence 

of various bioactive compounds such as phenolics, flavonoids, and sulphur-containing compounds 

like alliin and allicin.Studies have shown that garlic peel extract exhibits potent antioxidant activity, 

which helps in preventing oxidative damage to cells and tissues. Free radicals are highly reactive 

molecules that can damage cells and tissues in the body, leading to various diseases such as cancer, 

cardiovascular disease, and ageing.Garlic peel extract has also been found to have antimicrobial and 

anti-inflammatory properties, which makes it useful in treating various diseases and 

infections.Overall, the free radical scavenging activity of garlic peel extract is attributed to its rich 

content of bioactive compounds, and it may have potential therapeutic applications in the prevention 

and treatment of various diseases.The extract from the garlic peel has been reported to show strong 

antioxidant activity and could be used as an herbal medicine.Garlic peel extract is prepared using the 

powder, distilled water was added, left for for 24 hours and then added ethanol to it. The extract is 

boiled for 40 minutes. Then keep it in the shaker. The colour change was observed.This resulted in an 

almost equal rate of percentage inhibition when compared to the standard. Thus garlic peel extract 

showed excellent antioxidant activity due to the presence of compounds like phenols and flavonoids 

in large amounts. The aim of this study was to assess the free radical scavenging activity of the garlic 

peel extract. 
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INTRODUCTION 

Garlic (Allium sativum) Is considered to be one 

of the best disease preventive foods, based on its 

potential and varied effects (1). Data that 

characterise the antioxidant properties related to 

phenolic and flavonoid compounds of garlic were 

recorded. Reports showed that garlic and garlic 

peel extracts possess antioxidant activity, and 

they supply protection against free radical 

damage in the body. Since ancient times, garlic 

has been used extensively in food and medicine. 

Garlic is still used for therapeutic purposes 

widely and increasingly. Garlic use has been 

shown to be effective in treating a number of 

conditions including cancer risk reduction, heart 

disease, arthritis, respiratory complaints, 

stomach (uterine) growths, diarrhoea and worm 

infestation . Throughout human history, garlic 

has attracted a lot of interest in Korea as an 

essential component of diet  (2) 

Phenolics, flavonoids, Allin, Allicin, 

organosulfur volatiles, S allyl - L - Cysteine 

steroid saponins and sapogenins were the main 

bio active components in garlic. One of the most 

physiologically active components of garlic is 

allicin, Which is a substantial component of 

newly cut garlic. Allicin is created when the 

enzyme allinase reacts with allin. Allicin then 

undergoes rapid metabolism to produce ajoene, 

S- allylmercaptocysteine and S - allyl cysteine 

(3). 

Allicin is believed to reduce systolic blood 

pressure , serum cholesterol, triglycerides and 

exhibit antibacterial, antifungal, anti parasitic and 

antiviral activities (2,3). Oxidative stress is 

thought to be a factor in various diseases, 

including age-related neurological diseases, 

cardiovascular disease and cancer. Oxidative 

stress is caused by an excess of oxidative 

radicals, such as reactive oxygen species (ROS) 

or reactive nitrogen species (RNS). Fruits and 

vegetables include a variety of bio active 

substances (Antioxidant phytochemicals) for 

health promotion and illness prevention in 

addition to the necessary nutrients needed for 

everyday life .  

According to reports garlic peel extracts exhibit 

significant antioxidant activity and may be used 

as a herbal remedy (4). In simple words, 

antioxidant activity can be defined as a limitation 

or innovation of nutrient oxidation (especially 

lipids and proteins) by restraining oxidative chain 

reactions. They prevent or delay some type of cell 

damage. They are also found in fruits and 

vegetables. They are also available as dietary 

supplements. Example:  beta-carotene. Our team 

has extensive knowledge and research experience  

that has translate into high quality 

publications(5–13) 

 

MATERIALS AND METHODS 

Preparation of extract 

Garlic peels were collected and dried. It was 

ground into fine powder with a blender. Distilled 

water was added to it and kept aside and dark for 

24 hours. Then, ethanol (70%)was added and 

kept aside for the next 24 hours. The next day it 

was heated for 40 minutes until the extract boiled   

well, showing colour change. Then, it was 

covered with a foil and put in the shaker for 24 

hours. Next day after all the particles were 

separated, the extract was transferred into a 

centrifugal tube and kept for centrifugation. The 

final extract was evaporated until the solvents 

were completely removed. The extract was 

collected and stored for further use.(14) 

 

Antioxidant activity 

DPPH method 

DPPH Assay was used to test the antioxidant 

activity of biogenic synthesis zinc oxide 

nanoparticles. Diverse concentrations 

(10µL,20µL,30µL,40µL,50µL) of Allium 

sativum extract was mixed with 1 ml of 0.1mM 

DPPH in methanol and 450 µL of 50 mM tris 

HCL buffer (PH 7.4) and incubated for 30 

minutes. Later the reduction in the quantity of 

DPPH free radicals was assessed dependent on 

the absorbance at 517 nm(15,16).Ascorbic acid 

was used as a standard. The percentage inhibition 

was determined by the formula: 

Percentage inhibition  =   ((Absorbance control - 

Absorbance of test sample) ∕  

        (Absorbance of control) x 100)) 

 

Hydroxyl radical scavenging assay 

All solutions were prepared freshly. 1 ml of The 

reaction mixture contained 100 µL of 28 mM of 

2 deoxy 2 ribose (dissolved phosphate buffer, PH 

7.4), 500µL Solution of various concentrations of 

the garlic peel 

extract(10µL,20µL,30µL,40µL,50µL) 200µL of 

200 µM FeCl3 and 1.04 mM EDTA(1:1 

V/V),100 µL H2O2(1.0 mM) and 100 µL 

https://paperpile.com/c/T0ERRW/mZVy
https://paperpile.com/c/T0ERRW/IneZ
https://paperpile.com/c/T0ERRW/UK0Y
https://paperpile.com/c/T0ERRW/UK0Y+IneZ
https://paperpile.com/c/T0ERRW/cz2P
https://paperpile.com/c/T0ERRW/li8D+1Oel+yb1H+sbEh+SWum+m5Qu+vw1N+uSvi+NL0O
https://paperpile.com/c/T0ERRW/b4W4
https://paperpile.com/c/T0ERRW/tPi2+fnSB
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Ascorbic acid ( 1.0 mM). After an incubation 

period of 1 hour at 37°C the extent of 

deoxyribose degradation at about 532 nm against 

the blank solution. Vitamin E was used as a 

positive control. 

 

FRAP assay 

Reagents for FRAP assay 

a) Acetate buffer 300 mM pH 3:3 : weigh 3.1 g 

sodium acetate trihydrate and at 16 mL of 

glacial acetic acid and make the volume to 1 

L with distilled water. 

b) TPTZ (2,4, 6-tripyridyl-s-triazine) ( M.W 

312.34), 10mM in 40 mM Hcl (M.W36.46) 

c) FeCl3.H2O : (M.W270.30), 20 mM. The 

working FRAP reagent was prepared by 

mixing a, b and c in the ratio of 10:1:1 just 

before taking the test. Standard was 

FeSO4.7H2O: 0.1-1.5 mM in methanol. All 

the regions were prepared from MERCK 

(Germany company)(17) 

 

Procedure 

FRAP solution (3.6 mL) is added to distilled 

water (0.4 mL) and incubated at 37˚C for 5 min. 

Then this solution mixed with a certain 

concentration of the garlic peel 

extract(10µL,20µL,30µL,40µL,50µL )and 

incubated at 37˚C for 10 min. The absorbance of 

the reaction mixture was measured at 593 nm. 

For construction of the calibration curve, five 

concentrations of FeSO4, 7H2O (0.1, 0.4, 0.8, 1, 

1.12, 1.5 mM) were used and the absorbance 

values were measured as for sample solutions. 

 

RESULTS & DISCUSSION 

 

 

FIGURE 1: Comparison of H₂O₂ assay of garlic 

peel extract with standard 

 

FIGURE 2: Comparison of DPPH assay of 

garlic peel extract with standard 

 

FIGURE 3: Garlic peel powder 

 

FIGURE 4: Extract preparation using ethanol 

https://paperpile.com/c/T0ERRW/g9Y1
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FIGURE 5: Prepared Garlic Peel extract 

 

The garlic peel extract showed excellent 

antioxidant activity when compared to the 

standard due to the presence of compounds like 

phenols and flavonoids in large amounts .The 

above results clearly state that the antioxidant 

potential of the garlic peel extract can be used to 

cure various heart diseases and cancer. 

The extraction of garlic peeled by methanol 

(70%) yielded maximum in the studies conducted 

by (4). Our study also showed maximum yield 

methanolic garlic peeled extract. Due to the 

hydroxyl substituent on the aromatic ring in 

phenolic compounds, these compounds can 

operate as antioxidants to scavenge oxygen 

radicals and the other highly reactive oxygen 

species. Additionally, I have already found a 

positive and very significant association between 

total phenolics and antioxidant activity (18). 

According to the report of (19)The total final 

content of methanolic extract was found to be 

55.48 ± 0.40.Although reports on the bioactive 

compounds and antioxidant capacity of garlic 

peels are scarce, some studies have indicated that 

total flavonoids were higher than the values 

reported for garlic bulbs (0.6–75 mg quercetin/g) 

obtained from different regions of Morocco (20). 

Though garlic peel is considered a waste, it can 

be a good source of bioactive com- pounds such 

as caffeic, ρ-coumaric, ferulic, and di-ferulic 

acids (21). 

The values of total phenolic compounds are very 

similar to the data obtained for husks (28.35 ± 

0.07 mg GAE/g dm) and different varieties of 

garlic bulbs (17.16–42.53 mg GAE/g) (22). 

Three flavonoids namely myricetin, 

isoquercitrin, and isorhamnetin were isolated and 

identified from Laba garlic. The isolated 

compounds were investigated on the protective 

effects against H2 O2 -induced oxidative 

damages in hepatic L02 cells and apoptosis 

inducing mechanism in hepatic cancer cells 

HepG2 by using MTT assay, flow cytometry and 

western blotting analysis.Results suggested that 

the flavonoids from laba garlic could be a 

promising agent towards the development of 

functional foods (23). 

The antioxidant activity (AA) of garlic is caused 

by the presence of polyphenol and sulphur 

components. The purpose of this study was to 

assess the AA of raw garlic, as well as its 

commercialised products and shelf life. Three 

different techniques were used to assess the 

antioxidant activity of fresh garlic (FG) and its 

products, including chopped with salt (CGS), 

chopped without salt (CG), fried (FRG), and 

mixed garlic (FG with dehydrated garlic; MG). 

These techniques were the DPPH (1,1-diphenyl-

2-picrylhydrazyl) assay, -carotene/linoleic acid 

assay, and Rancimat® method. Fried garlic has 

the highest antioxidant activity of all the products 

evaluated. During the shelf life of all examined 

products, the free radical-scavenging activity 

decreased, which was correlated with the decline 

in the overall polyphenol content. Our results 

imply that substances other than phenol may have 

contributed to this result.(24) 

Results of DPPH radical scavenging activity 

conducted by Hyun Joo Jung,showed a 

decreasing tendency according to the extraction 

solvent (DW > ethanol > chloroform) (25). 

Results show that the antioxidant activity of 

extracts was IC 50 = 0.240.00 mg/mL. At a 

concentration of 0.1%, the garlic peel extract 

demonstrated strong efficacy , removing almost 

90% of all the DPPH radicals. Similar results of 

FRAP of fractions were generally observed in the 

studies conducted by(14), Compared with those 

of DPPH radical scavenging activity . FRAP 

values of extract were observed to be correlated 

with their total phenol contents and total 

flavonoid contents. The FRAP  value for 

methanolic garlic peeled extract was found to be 

(0.82± 0.01), lower than that of ascorbic acid 

(26). 

 

CONCLUSION 

As a conclusion, 70% methanolic garlic extract 

showed excellent antioxidant activity. Total 

https://paperpile.com/c/T0ERRW/cz2P
https://paperpile.com/c/T0ERRW/sBZA
https://paperpile.com/c/T0ERRW/KdAi
https://paperpile.com/c/T0ERRW/JOZV
https://paperpile.com/c/T0ERRW/iVUE
https://paperpile.com/c/T0ERRW/1gBZ
https://paperpile.com/c/T0ERRW/RpWU
https://paperpile.com/c/T0ERRW/6zm5
https://paperpile.com/c/T0ERRW/PYwY
https://paperpile.com/c/T0ERRW/b4W4
https://paperpile.com/c/T0ERRW/WovS
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phenol, flavonoid contains were also assessed, by 

DPPH scavenging activities and IC 50. It was 

found that methanolic extract had the maximum 

phenolic content. They inhibit thermal 

deterioration of oil by improving its hydrolytic 

stability and inhibiting double bond 

conjugation.Therefore for garlic peel extracts can 

be considered as natural antioxidants. Extracts 

with high flavonoid and total phenol 

concentration demonstrated potent antioxidant 

action. The presence of well-known antioxidant 

components including phenols and flavonoids in 

significant amounts is primarily responsible for 

the remarkable antioxidant activity of the 70% 

ethanol extract. We believed that further research 

should be done on these peel fractions to 

determine whether they might offer cancer and 

cardiovascular disease protection. 
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