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Abstract : 

Synapis alba commonly known as White Mustard belongs to the family Cruciferaceae. These plants are indigenous 

to Europe, flowering occurs from June to August. White mustard seen is about 2mm in diameter, globular, testa 

yellowish, finely pitted, hard, embryo oily. The present work has been carried out to evaluate and extract the potent 

protein and phenolic antioxidant of aqueous extract of Synapis alba. The potent protein and phenolic content of 

Synapis alba were investigated spectrophotometrically by using Folin-ciocalteau reagent and the antioxidant 

activity was determined using ferric reducing power assay. The presence of phenolics was also detected by TLC. 

Statistical data exhibited a positive correlation of phenolic to the antioxidant activity which was significant and 

comparable to the standard antioxidant ascorbic acid. The results of the present work suggest that the seeds of 

Synapis alba possess potent antioxidant property which is a good source of natural antioxidant which can be used 

for a potent antioxidant drug. 
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INTRODUCTION: 
Synapis alba is commonly known as White Mustard. 

It is sometimes referred to as Brassica alba or B. 

hirta. It is an annual plant, with a thinly hirsute stem, 

2 to 5 feet high, which belongs to the family 

Brassicaceae [1]. The leaves are smoothish, lyrately 

pinnate, irregularly dentate, rugged, and pale-green; 

the lower lobes oblong and deeper; the terminal 

larger. Flowers large, pale-yellow; petals ovate, with 

straight claws; sepals linear, green, equal at base, and 

spreading. The pods are spreading, hispid, torose at 

the place of the seeds, nerved, shorter than the 

compressed, ensiform beak, about 4-seeded. The 

seeds are globose, large, and pale. 

It is believed that mustard was first cultivated in India 

around 3000BC. Mustard is a well-known spice that 

has a long history of medicinal use in stimulating 

internal and external applications [2]. 

Synapis alba prefers a light well-drained soil and 

sunlight. It flowers from June to August and the 

seeds ripe from July to September. Mustard seeds 

generally take three to ten days to germinate if placed 

under the proper conditions, which include a cold 

atmosphere and relatively moist soil. Mature mustard 

plants grow into shrubs. Mustard seed is a rich source 

of oil, protein and minerals. The seeds of Synapis 

alba contains 27.2g of protein, 35g of fat, 34g of 

carbohydrate, 6g of fiber and 4.5g of ash. Mineral 

contents include 500mg of calcium, 800mg of 

phosphorus, 16mg of iron, 5mg of sodium and 

732mg of potassium. It also contains 400mg of 

vitamin A, 0.5mg of thiamine, 0.37mg of riboflavin 

and 8mg of niacin [3].  

The entire seed is employed in medicine as the seeds 

have the following medicinal uses: antibacterial, 

antifungal, appetizer, carminative, diaphoretic, 

digestive, diuretic, emetic, expectorant, rubefacient 

and stimulant. It is used in small quantities, 

internally, as a condiment and mild but efficient 

excitant of the organs of digestion. It helps to 

regulate irregular heartbeat, relieve respiratory 

congestion, cholesterol and blood sugar levels 

because of its magnesium content. It is also used in 

the treatment of respiratory infections, arthritic joints, 

chilblains and skin eruptions etc. The seed has an 

inhibitory action on the growth of fungus [4]. 

 There is a wide variety of phenolic compounds in 

mustard seeds which includes esterified and free 

forms of phenolic acids.  

The present study is carried out to extract and 

estimate the proteins, phenolics and antioxidant 

activity from the seeds of Sinapis alba using aqueous 

medium. The antioxidant activity of extract was 

evaluated by reducing power assay and the phenolics 

and proteins were estimated by FC method. 

 

MATERIALS AND METHODS: 

Chemicals:  

The chemicals used were Acetic Acid (AR), 

Acetonitrile (HPLC), Alkaline Copper Reagent, 

Anhydrous Sodium Carbonate, Ascorbic Acid, 

Bovine Serum Albumin, Coomaric Acid (AR), 

Copper Sulphate, Ethanol, Ferric Chloride, Folin 

Ciocalteau Reagent, Gallic Acid, Gentisic Acid, 

Potassium Ferricyanide and Sodium Hydroxide. 

 

Plant Source:  

Pure yellow mustard seeds obtained from Punjab 

(India) was used for all extraction experiments.    

It was identified and authenticated by experts from 

Botanical Survey of India, Pune. The dried seeds 

were stored in airtight containers until use.  

 

Sample Preparation: 

1%, 5%, 10% extracts were prepared by 

homogenizing the seeds in reverse osmosis water. It 

was homogenized for half an hour followed by 

filtration[5,6]. The filtrate was subjected to 

centrifugation at 8000 rpm for 10 minutes at 4˚C. The 

extract obtained was stored in airtight containers at 

4˚C until use.  

 

Estimation of Total Phenolic Content: 

The total phenolic content of the Synapis alba extract 

was determined by using Folin-Ciocalteu reagent 

following a slightly modified method of Ainsworth 

[7]. Gallic acid was used as a reference standard for 

plotting calibration curve. The reaction mixture 

consists of 1mL of the aqueous extract was mixed 

with 0.5mL of the Folin-Ciocalteu reagent (diluted 

1:1 with de-ionized water). The tubes were allowed 

to stand for 3 minutes and were neutralized with 2mL 

of sodium carbonate solution (20%, w/v) incubated at 

room temperature for 60 min with intermittent 

shaking for color development. The absorbance of 

the resulting blue color was measured at 650nm using 

a colorimeter. The total phenolic contents were 

determined from the linear equation of a standard 

curve prepared with Gallic acid. The content of total 

phenolic compounds expressed as mg/g Gallic acid 

equivalent (GAE) of the sample. 

 

Estimation of Total Protein Content:  

The total protein content of the Synapis alba extract 

was determined by using Folin-Ciocalteu reagent 

following a slightly modified method of Lowry-et-al 

[8, 9]. Bovine serum albumin (BSA) was used as a 

reference standard for plotting calibration curve. A 

volume of 1mL of the aqueous extract was mixed 

with 5mL of Alkaline Copper reagent, mixed well 

and allowed to stand for 10 minutes. Followed by 

addition of 0.6mL of the Folin-Ciocalteu reagent 
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(diluted 1:1 with de-ionized water) and was incubated 

for 30 minutes for color development. The 

absorbance of the resulting blue color was measured 

at 660nm using a colorimeter. The total protein 

contents were determined from the linear equation of 

a standard curve prepared with BSA. The content of 

total protein was expressed as mg/g of the sample. 

Estimation of Total Antioxidant Activity:  

The total antioxidant content of the Synapis alba 

extract was determined by using Ferric reducing 

power assay by the method of Hinneburg et al, 2006 

with slight modifications. Gallic acid was used as a 

reference standard for plotting calibration curve. The 

reaction mixture consists of 1mL of the aqueous 

extract was mixed with 0.5mL of Potassium 

Ferricyanide (1.0%). The tubes were incubated at 

50◦C for 20 minutes, 0.5ml of 10% Trichloro acetic 

acid was added to the mixture and centrifuged for 10 

minutes at 6000rpm. The pellet was discarded. To the 

supernatant 0.1ml of water and 0.1ml of Ferric 

chloride (0.1%) was added. The absorbance of the 

resulting blue color was measured at 700nm using a 

colorimeter. The total antioxidant contents were 

determined from the linear equation of a standard 

curve prepared with Gallic acid. The content of total 

antioxidant compounds expressed as mg/g Gallic acid 

equivalent (GAE) of the sample. 

Statistical Analysis: 

Samples were quadruplated to estimate the total 

phenol and protein content along with the total 

antioxidant activity. The statistical data obtained was 

used to correlate phenols and protein with its 

antioxidant activity respectively using Karl Pearson’s 

Co-efficient of Correlation. 

 

RESULTS AND DICUSSION: 

Total Phenolic Content: 

The total phenolic content per gram of yellow 

mustard seeds for 1% extracts was found to be 4, 6 

and 8 mg/g respectively. The 5% extracts of Synapis 

alba were found to contain maximum phenolic 

compounds when compared to 1% and 10% extracts. 

In the fig 1 (a) given below, sample extracts- 1,2,3,4 

correspond to 1% extract, 5,6,7,8 correspond to 5% 

extract, and 9,10,11,12 correspond to 10% extract 

respectively. The phenolic compounds in yellow 

mustard seeds are usually found as methoxylated 

derivatives of 19 benzoic and cinnamic acids, which 

is responsible for the peculiar astringent taste used 

for the tastemaker. These phenolic compounds may 

be responsible for the antioxidant property of yellow 

mustard. 
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Fig 1: Extraction and Estimation of a) Proteins b) Phenolics and c) Antioxidants from Sinapsis alba (1%, 5%, 

10%) using Aqueous Solvent System 

The phenolic compounds are usually found as 

methoxylated derivatives of 19 benzoic and cinnamic 

acids. The most abundant phenolic compounds 

present in yellow mustard are p-hydroxybenzoic acid 

and sinapic acid, present also as sinapine, its choline 

ester form [10]. Phenolic compounds are known to 

have a strong antioxidant effect, but are also 

responsible for a bitter and astringent taste in the 

mustard seed meal as well as a dark color [11].  

Total Protein Content: 
The total protein content per gram of yellow mustard 

seeds for 1% extracts were found to be 52, 56, 60, 56 

mg/g respectively. 5% extracts contained 72, 64, 80 

and 80 mg/g respectively.  The highest protein 

content was found to be in 10% extract having 76, 

80, 90, 84 mg/g respectively. In the fig 1 (b) given , 

sample extracts-1,2,3,4 correspond to 1% extract, 

5,6,7,8 correspond to 5% extract and 9,10,11,12 

correspond to 10% extract respectively.  

Mustard seeds are known to be rich sources of 

protein content having about 27.2 g% by AOAC 

method of analysis (1995). The mustard seeds when 

consumed were also found to enhance the antioxidant 

activity of enzymes such as super oxide dismutase, 

catalase and glutathione peroxidase, hence these 

proteins may be responsible for the antioxidant 

property seen in mustard seed extract.  

 

Total Antioxidant Content: 

The total antioxidant content per gram of yellow 

mustard seeds was found to be 23.92, 30.16, 27.04, 

29.12 mg/g respectively for various 1% sample 

extracts. The 5% sample extracts was found to have 

maximum antioxidant activity having antioxidant 

content of 20.8, 24.96, 33.28, 33.28 mg/g 

respectively. The 10% extracts contained about 15.6 

and 17.68 mg/g respectively. In the fig 1 (c) sample 

extracts -1, 2, 3, 4 correspond to 1% extracts, 5,6,7,8 

correspond to 5% extract and 9,10,11,12 correspond 

to 10% extract respectively. 

The antioxidant property of Synapis alba may 

correspond to a protein origin such as glutathione, or 

even a phenolic origin such as sinapic acid, tannic 

acid and so on. Correlation studies are carried out to 

find out whether protein or phenol compounds are 

responsible for the above antioxidant activity. 

 

Correlation of Phenols and Protein With The 

Antioxidant Activity: 

Correlation of phenols and proteins was carried out 

with the help of Karl Pearson’s Coefficient of 

Correlation (r) to find out the source responsible for 

the antioxidant activity in aqueous extract of mustard 

seed. It was found that the phenols had a positive 

correlation (+0.621038) to the antioxidant activity as 

shown in fig 2 (b) whereas the proteins were found to 

have a negative correlation (-0.41498) with the 

antioxidant activity as shown in fig 2 (a). This infers 

that the antioxidant activity seen in our yellow 

mustard sample was found to be a phenolic 

compound. This finding corresponds to the literature 

survey carried out before; the phenolic compound 

responsible for this antioxidant activity may be 

sinapic acid, tannic acid, gallic acid and so on.  
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Fig 2: Correlation graph of - (a) Proteins with antioxidants (b) Phenols with antioxidants. 

SUMMARY: 

In recent years there is great demand for antioxidants 

from natural sources. Primary sources of naturally 

occurring antioxidants are whole grains, fruits and 

vegetables which are consumed on daily basis. The 

mustard seeds are commercially available and easily 

cultivated in India and in many traditional practices 

mustard is used as a tastemaker which is commonly 

used in pickling, seasoning of food, preparation of 

oriental sauces and it has become an inevitable 

primary ingredient in preparation of dishes.  

Currently, many studies devote to explore and utilize 

natural antioxidants to remove excessive free radicals 

in human body, thus realizing the prevention and 

treatment of many diseases, which are highly 

correlated with free radicals and cellular redox 

imbalance. According to our current study the seeds 

of Synapis alba have proven to have high antioxidant 

activity, of which most of the antioxidant compounds 

belongs to the phenolic group such as p-

hydroxybenzoic acid, sinapic acid, sinapine, etc.  

With the results obtained from various assays we 

could conclude that Synapis alba is a potent natural 
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antioxidant which can be consumed for the treatment 

of diseases involving free radicals such as protection 

against cancer, reducing the buildup of 

atherosclerotic plaque, delaying some effects of aging 

and decreasing the chance of cataract formation in 

the lens of the eye and other damages to the DNA 

and the cellular structures. 
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