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ABSTRACT  

In the present investigation, Allium Sativum L. was analyzed for primary metabolites (Carbohydrates, Lipid, Protein and 

Phenol) as they have potent nutritional value. Carbohydrates, lipid, proteins and phenols were found to be present in the 

extracts of garlic on phytochemical analysis by standard procedures, the highest amount was of Protein (180mg/gdw) 

from the bulb. The antioxidant activity was performed using FRAP, Peroxides assay, LPO, Catalyze. Allium Sativum L. 

bulb was found to be better antioxidant potential when sample analyzed by FRAP while the shoot was showing better 

potential in Peroxidase and LPO method. 
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Abbreviations:-FRAP assay:-ferric ion reducing antioxidant power, ABTS:-2,2’-Azino-bis(3-ethyl benzothiazoline-6-

sulfonic acid, DPPH radical scavenging assay:- 1,1-diphenyl-2-picrilhydrazyl. LPO:-Lipid peroxides assay Peroxides, 

CAT:-Catalase assay, POXA:-Peroxidase Assay  
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INTRODUCTION 

Ayurvedic medicines are obtained from plants which are an important source of biochemicals. All herbal 

preparations are useful for human beings1. Allium Sativum L. of the family Liliaceae commonly called Garlic used 

as a spice as well as medicine and is an indispensable cookery ingredient also.2 

Garlic is a perennial up to 1 meter in height, grows from an underground bulb by sending shoots up in the 

air. The bulb is consists of papery white cloves and they range from six to twenty in number. Flowers are starry and 

white, leaves are flat, long, opposite and erect, and they crease down the middle. Its bulbs and leaves are edible. 

Alliin, allinase, allicin, vitamins A, B, C are its useful bioactive constitutes. Garlic is helpful in bacterial and fungal 

infections, ringworms, candida, virginities and thrush, detoxifies the body and suppresses certain types of tumors. It 

prevents heart disease, lowers blood pressure & cholesterol and helps in regulating blood sugar levels, it slows 

down the progress of arteriosclerosis. Garlic act as a potent antiseptic for treating wounds. 

Primary metabolites are necessary for plant life, growth and development3. Many of these are used as 

pharmacologically active metabolites in the pharmaceutical industry. Many types of metabolic reactions create 

diverse types of “oxidant” and “antioxidant” in human bodies4. When oxidants increase in the human body as a 

compound with antioxidants, oxidative stress is developed and causes diseases and complexities including heart 

disease, B.P., cancer, bacterial and fungal infections development in body5. Antioxidants are important health 
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protecting compounds, found in Fruits, vegetables & whole grains are primary sources of natural antioxidants 6-12.  

Allium is known for strong antioxidant properties as proved by ABTS, DPPH, FRAP assay. Besides this, the 

ORAC (oxygen radical absorption capacity ) and DPPH assays shows stronger antioxidant potential for ethanolic garlic 

sprouts in comparison to raw garlic 13and aged garlic also showed higher antioxidant potential in comparison to raw Allium 

14. 

The amount of phenolic compounds is found to be higher in garlic having a single clove with more potent 

antioxidant property when compared to extract of garlic with multi cloves extract 15. In aged garlic extract, human 

endothelial cells are protected for oxidative stress through the induction of antioxidant enzymes subunits by antioxidant 

response element pathway16. It is reported that Garlic saponins 17. are effective in scavenging intracellular ROS(reactive 

oxygen species) and give protection to C 2C12 myoblasts(mouse derived) for damage by H 2O 2, caused to DNA and growth 

inhibition17.  

In the present research paper, extraction of the garlic by standard procedures was done for estimation of 

antioxidant potential of Allium Sativum by using FRAP, Peroxides, LPO methods and also to find out primary metabolites 

of Allium. 

MATERIALS & METHODS 

The bulb of Allium Sativum was purchased from the vegetable market of Lal Kothi, Jaipur. Bulbs of Allium Sativum were 

separated into cloves followed by peeling & slicing, dried in shade and powdered form to carry out quantification of 

primary metabolites as well as to determine their antioxidant potential. 

Carbohydrates 

50 gm of each of plant parts was crushed by using 20ml of 80% ethanol in pestle and mortar & kept for 24 h. After that the 

samples were centrifuged for 15 minutes at 1200 rpm, followed by collection of supernatants independently18. The total 

volume was made 50 ml by using distilled water. 

Starch 

The remaining mass obtained after centrifugation was dissolved and suspended in perchloric acid(5ml of 52%)19, followed 

by adding ( 6.5 ml) distilled water which was agitated dynamically till five minutes. The protocol was further done using 

the method of phenol sulphuric acid 20. The reference compound was the glucose regression curve which was made by 

using100μg mL-1 glucose as stock, 0.1 to 0.8 ml was pipette out, water was added up to 1ml of total volume, 5% 

phenol(1ml) added, agitated gently, then concentrate sulphuric (5ml) was added rapidly, the mixture was stabilized at 26-

300C for 20 minutes finally. This resulted in the development of characteristics yellow orange colour. OD( optical density) 

was measured( 490 nm, Carl Zeiss, Jena DDR, VSU 2 P), against distilled water as blank. According to Lambert Beer‘s 

Law Standard regression curve was made for optical density at the known concentration of glucose.  

Proteins 

The plant material (50mg each) was crushed and kept for 30 minutes in 10 % of 10 ml of cold TCA(tri-chloro acetic acid) 

at 40C for 24 hrs, followed by centrifugation, the residue was then suspended again in 5% TCA(10mL) warmed for 30 

minutes( 800), cooled, centrifuged, supernatants were discarded, the residue washed with distilled water, dissolved in 1N 
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NaOH(10 ml )and kept overnight21. 

Established protocol was used for quantification22. 1N NaOH (1mgL-1) was used to prepare BSA stock. Different 

stocks of concentrations from 0.1 to 0.8mgL-1 were used, the volume of each sample was raised to1 ml. Each sample was 

kept at room temperature for 10 minutes after adding 5ml of alkaline solution followed by mixing of 0.5mL of Folin-

Ciocalteau reagent, kept for 30 minutes and optical density was measured at 750nm. This 5ml alkali solution was prepared 

freshly in which 2% Na2CO3 (50ml)wasmixed in 0.1 N NaOH and 0.5 % CuSO4.5H2O (1ml.) in 1% Sodium potassium 

tartarate. The regression curve was made by plotting average value against their respective concentrations. 

Lipid 

The plant material was collected, dried, powdered, distilled water(10ml.) was used to macerate 100 mg of this, afterwards 

shifted in 30 ml. of chloroform and methanol in a conical flask23, in this 20ml. chloroform(2ml.added water)was mixed & 

centrifuged. The upper coloured aqueous methanol layer discarded, lower chloroform layer of lipids from the two layers 

was taken in pre- weighed glass vials, dried in vacuo, weighed, the experiment was done three times, their mean value was 

calculated. 

Phenols 

Total phenol content was done using established protocol24.200mg each of the plant samples deproteinized, homogenized 

for 2 hrs with 80% ethanol(10 ml), kept for whole night, centrifuged followed by the collection of supernatants separately 

and adding of 80% ethanol the final volume was kept 40 ml. 

Tannic acid was used as reference, 80%(1ml)ethanol was added in 40 mg of it to prepare the stock solution. The 

test samples were prepared by adding different concentrations of.1 to 0.8 ml to the test tube, and adding 80%ethanol to 

make the volume to 1mL. 1ml of diluted (1:2 ratio by distilled water) Folin-Ciocalteau reagent with 2 ml of 20% sodium 

carbonate was added in each test tube, the mixture was shaken thoroughly. The samples were heated for 1 minute, cooled 

with water, then 25ml distilled water was added, optical density was measured at 750 nm against a blank. Afterwards by 

use of the regression curve optical density of each sample was measured.  

Antioxidant Potential 

FRAP Assay 

FRAP assay, a reductant at low pH reduces ferric tripyridyltriazine complex to ferrous tripyridyltriazine. 25 

The FRAP was freshly prepared by mixing acetate buffer(25mL) + 2.5mL TPTZ (2.5mL)+ FeCl3 x 6 H2O 

(2.5mL)solutions. For calibration the aqueous solution was taken which was of known Fe (II) concentration having a range 

of 100-1000μ mol/L concentration. This assay was done by using FRAP reagent as blank and 1.5mL as sample with 50mL 

plant extract. 

METHODOLOGY  

1 g of plant sample was taken, it was cut into small pieces, mashed with quartz sand in a mortar pestle, in this 9 mL of cool 

0.1M phosphate buffer having pH 7.6 and also containing 0.1mM EDTA was added, the mixture was filtered, centrifuged 

for 10 minutes at 15,000 rpm, supernatant collected and were used for the measurements, volume was made to 5mL and 
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optical density was measured at 593nm. Standard curve of ferrous sulphate was used to measure relative activities of 

sample. 

CAT assay 

2H2O2      CAT    2H2O + O2 

Methodology 

200mg of plant sample was mixed with 5mL phosphate buffer having Na2EDTA, refrigerated, centrifuged for 20 minutes 

at 10000 rpm at 4°C, supernatant was used as enzyme extract. 26.0.2mL of this enzyme extract was mixed with 2.0mL of 

phosphate buffer was 0.8mL of H2O2 added into it mixed then optical density was measured taken at 240nm immediately. 

POXA  

This assay measures oxidation of pyrogallol to purpurogallin, in presence of peroxidase as catalyst is measured at 20°C and 

at 420nm OD.                             

Pyrogallol+ Hydrogen peroxide         Peroxidas  Purpurogallin 

Methodology 

200mg of plant sample was mixed with 10mL of phosphate buffer, refrigerated, centrifuged for 20 minutes at 10000 rpm, 

supernatant was used as enzyme extract. 0.1mL of this enzyme extract was mixed with 2.4mL of phosphate buffer, 0.3mL 

of pyrogallol, 0.2mL of H2O2 added, absorbency was taken at 420nm extract27. The activity was determined on the basis of 

amount of purpurogallin formed. 

RESULTS & DISCUSSIONS 

Garlic is used as a health-promoter and remedy for more than 5000 years. The research has shown that unusual organo 

sulpfur compounds characteristic to Allium promotes its unique effects of antithrombotic, anti-blood coagulation, 

anticancer, antioxidant, anti-hyper tension, antimicrobial and lipid-lowering.In this present investigation, phytochemical 

analysis of bulb of Allium Sativum presence of primary metabolites like proteins, lipids, phenol and carbohydrates was 

identified (Table 1).  

Proteins: The amount of protein was observed in bulb of Allium Sativum (L) was 180 mg. /gdw.(Table1). 

Lipid: The observed quantity for lipid in bulb of Allium Sativum (L) was 6.66 mg/gdw. (Table1). 

Phenol: The amount of phenol in bulb of Allium Sativum (L) was 2.650 mg/gdw. (Table1). 

Carbohydrate: Total soluble sugar: In the present investigation maximum carbohydrate(0.82 mg/gdw) was in 

bulb of Allium Sativumamong all the samples. (Table1) 

Starch: The maximum content of starch was observed in bulb of Allium Sativum (L) was 0.2 mg/gdw. (Table1) 
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Table 1: Primary metabolites from Allium Sativum (L) (mg/gdw) 

Primary Metabolites Bulb 

Protein 180 mg/gdw 

Lipid 6.66 mg/gdw 

Phenol 2.650 mg/gdw 

TSS 0.82 mg/gdw 

Starch 0.2 mg/gdw 

Antioxidants now play vital part in human lives as they destroy “reactive oxygen species” (ROS) or free radicals 

and thus prevent damage to cells. Reactive oxygen species induce oxidation which causes disintegration of cell membrane, 

damage of protein, mutations in DNA resulting in cell retardation, causes the development of serious ailments i.e. arthritis, 

coronary heart diseases, inflammation. Therefore, antioxidant counteracts oxidation of cells caused by reactive oxygen 

species and due to this these substances are in use as preservatives for many products. Biologically antioxidants are 

substances that retard deterioration of products caused by oxygen present in the air, i.e. enzymes, vitamin E. Thus they are 

compounds that can, in this way they prevent the damaging of healthy cells by binding to free radicals of oxygen 28. 

Phenolics act as antioxidant in garlic (Allium Sativum L.).Phenolics and flavonoids are present in Garlic but these 

compounds extraction depend mainly on solvent also. Methanol is considered an ideal solvent for phytochemical extraction 

from garlic29, therefore in the present investigation methanol was used as a solvent for the extraction of garlic. The 

antioxidant activity was determined by using standard protocols The DPPH scavenging method proved the antioxidant 

activity of fresh garlic which was showed by change of deep violet colour in yellow colour. This method proved raw garlic 

as a source of antioxidant.9 In the present investigation the antioxidants actions of bulb of Allium Sativum (L) find out by 

using FRAP, LPO, Catalase and Peroxidase methods. 

FRAP method verify antioxidant activity through the ability of electron donation. In this assay sample reduces 

(Fe3+-TPTZ) ferric tripyridyltriazine complex (Fe2+-TPTZ) ferrous tripyridyltriazine. The antioxidant activity is 

proportional to absorbance. The aged garlic have high antioxidant potential in comparison to fresh garlic, the reason is that 

this might have higher contents of flavonoid and phenols. The value of FRAP has a positive correlation with polyphenol 

content of Allium species 30. 

In an investigation distilled water, chloroform and ethanol extract of aged and fresh garlic were used to test for 

antibacterial and antioxidant potential 31. The antibacterial activity was determined by standard disc diffusion test and 

DPPH, ABTS, hydrogen peroxide radical scavenging activity were used for antioxidant potential. Aged garlic found to be 

having more effective as having antibacterial as well as antioxidant potential in comparison to fresh garlic. 

LPO is an indicator of measuring oxidative stress in plant cells and tissues as a method of cellular injury. Lipid 

peroxide, unstable in nature and on decomposition forms complex series of compounds including reactive carbonyl 

compound also.MDA( malondialdehyde) and HAE(hydroxyalkenals) are generated on decomposition of Polyunsaturated 

fatty acid peroxides, therefore they are measured and used for the indicator of Lipid Peroxide assay29. 

The basis of LPO assay is the reaction between two molecules of N-methyl-2-phenylindole and one molecule of 

malondialdehyde & hydroxyalkenals at 450 Temperature, this yields a stable carbocyanine dye (chromophore) having 

maximum absorbance at 586 nm321 

Allium Sativum (L) bulb was found to be better antioxidant potential when sample analyzed by FRAP while the 
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shoot was showing better potential in Peroxidase and LPO method (Table2). The present result shows the potential of this 

plant as an herbal drug for treating human from metabolism in which free radicals are involved, like cancer, cardiovascular 

effects, and aging. 

Table 2: Antioxidant Activity ofAllium Sativum (L) 

Antioxidant assay Bulb 

Catalase (mM/g/fresh wt) 2.92 

FRAP (mM/g/fresh wt) 1.4112 

Peroxidase (mM/g/fresh wt) 4.3596 

LPO(mM/g/fresh wt) 136.4 

 

CONCLUSIONS 

The present research work proves that Allium Sativum (L) is a rich source of protein, lipid and carbohydrate. This plant can 

serve as a boon for curing malnutrition in a developing country where people suffer from malnutrition and Allium Sativum 

(L) is easily available in rural areas. The investigated plant possesses significant antioxidant activity and can be used for 

treating various diseases caused by free radicals produced in the body as garlic is extremely antioxidative. More research 

will be needed to find out the structure and nature of the bioactive of garlic. 
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