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1.                         INTRODUCTION  

Mutation breeding dates back to ages ago and is 

still enormously used to date. Mutations may happen 

spontaneously or they may be induced. Mutations can 

be introduced by using radioactive or chemical 

mutagens. Out of chemical mutagens, chemical EMS 

(ethyl methane sulphonate) is known to create large 

number of point mutations (Minocha et al., 1962) 

(Hajra. 1979). In Pakistan, conventional breeding in 

crop improvement is considered to be less worthy than 

mutation breeding (Allard, 1960). Sunflower (Helianthus 

annuus, L) is an important oilseed crop worldwide and 

the production of sunflower as a suitable oil crop cannot 

be over - emphasized. The fresh green plant can be fed 

as silage or fodder to livestock. The seed can be eaten 

raw or roasted contains 36 to 45 % oil depending on 

variety and can be used in salads, cooking, margarine, 

lubricant, paint varnishes and soap production. 100 g of 

seed contains 20.78 g protein, 51.46 g total lipid, 3.02 

grams ash, 20 grams carbohydrate and 8.6 grams fiber 

having overall vitality of 2445 kilojoules. It is reported 

that few elements including selenium can lower menace 

of few sorts of oncogenesis. Different minerals are 

present in the seeds of sunflower (USDA 2008). 

Oxidative damage in human body can initiate a hefty 

amount of diseases such as auto-immune diseases, 

inflammation, cardiovascular- neurological diseases, 

oncogenesis and aging (Zhang 2006) (Wang et al., 

2006).  The onset of oxidative damage in cells can be 

protected by taking proper amount of natural 

antioxidants (Ozsoy et al., 2008). Polyphenols of 

sunflower offer a great antioxidative prospective, that 

can be useful mutually from a technologically plus for 

life functional opinion (Maier, et al., 2009) 

 

2.              MATERIALS AND METHODS  

2.1 Biochemical Analysis 

For biochemical analysis the sample was prepared 

in triplicates by weighing seeds and fifty percent ethanol 

was mixed, the ratio of sample towards solvent was 1:5 

by mass per volume. Because of versatility and 

miscibility of ethanol with water and most of the 

organic solvents it is used to prepare samples. Ethanol’s 

solvent polarity effects qualitatively as well as 

quantitatively on the antioxidants’ of plant extracts. It is 

known to give huge quantity of polyphenols from plant 

extracts. The sample and solvent were mixed on 

magnetic stirrer for three hours. The liquid extract was 

collected after the determination of weight and the 

accumulation of solvent, through purification with 

Whatman No. 1 mesh paper. The mixing and filtration 

process was recurred for three times until the complete 

extraction was achieved. Sample was separated and 

removed solvent by distillation at 78 °C. The samples 

were kept at 4°C.  

 

2.2 Total Protein Contents  

Total protein content was checked by using the 

scheme reported by Lowry et al., (1951). According to 

the reported scheme 0.5ml of test solution was taken 

and 2.5ml alkaline copper reagent, shaken thoroughly 

and kept at room temperature for 10 minutes, then 

0.25ml of diluted Folin Ciocalteu’s reagent (1:1v/v with 

water) was added. Mixture after 30minutes absorbance 

was taken against the blank at 750nm on Spectro-UV-

Vis Double PC spectrophotometer, Labo Med, USA 

11DV-60Hz or 220V-50Hz Serion Number 001151. 

Blank contained all the reagents and   water instead   of   

sample. The  concentration    of     total     proteins   was  
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calculated from the standard graph that was prepared in 

same manner as test sample by using different 

concentration of the albumin.  

 

2.3 Total Sugar Contents 

The content of total sugar was estimated by the 

method of Montgomery (Lowry et al., 1951). The 

sample 0.5ml was mixed with 2.5 concentrated 

sulphuric acid and 0.05ml 80% phenol in test tube. 

After that reaction mixture was mixed and kept at room 

temperature for 15 minutes. Finally reading was taken 

against the blank at 485nmon Spectro-UV-Vis Double 

PC spectrophotometer, LaboMed, USA 11DV-60Hz or 

220V-50Hz Serion Number 001151. Blank contained 

distilled water instead of sample solution. The 

concentration of total sugar was calculated from the 

standard graph that was prepared in same manner as test 

sample by using different concentration of the glucose.  

 

2.4 Reducible Sugars 

Reducible sugars were tested by the technique 

reported by Montgomery (1960) (Miller 1959)  

According to this method, 2.0ml (0.2ml sample + 

1.8d.H2O) of test solution was mixed with 2.0ml of 

dinitrosalicylic acid in test tube. Heated the mixture for 

five minutes in boiling water bath. The tubes were 

cooled in tap water and color intensity was read against 

blank at 540nmon Spectro-UV-Vis Double PC 

spectrophotometer, LaboMed, USA 11DV-60Hz or 

220V-50Hz Serion Number 001151. Instead of sample 

distilled water was used for the preparation of blank. 

The concentration of reducing sugar was calculated 

from the standard graph that was prepared in same 

manner as test sample by using different concentration 

of the glucose.  

 

2.5 Phenolic Compounds 

Phenolics were checked by FCR method of 

(Singleton et al., 965) in which galic acid was used as 

standard phenolic compound.  Calibration curve was 

made using 0.1-millilitreof 0.0 microgram/milliliter, 

500microgram/milliliter, 1000 microgram/milliliter, 

1500 microgram /milliliter and 2000 microgram/ 

milliliter solutions of gallic acid in ethanol were added 

to 7.9 milliliter of water, 0.5 milliliter of Folin-Ciocalteu 

reagent and 1.5milliliter of 20 percent Na Co3. The 

sample 0.1milliliter was mixed with 37.9milliliter 

distilled H2O, 0.5 ml FCR and 1.5 ml of 20% sodium 

carbonate. Distilled H2O was used as blank. The 

absorption was noted after two hours at 20°C at 765 

nanometer on Spectro-UV-Vis Double PC 

spectrophotometer, LaboMed, USA 11DV-60Hz or 

220V-50Hz Serion Number 001151. 
 

Absorbance = 00.001x + 0.0203  

R2= 0.9973 

2.6 Flavonoids 

Flavonoids were made to check by aluminium 

chloride colorimetric assay (Zhishen et al., 1999). The 

sample 1.0ml was added in 20.3mlof 5% NaNO2.  Post 

5minutes, 0.3ml of 10 percent AlCl3 was mixed. After 6 

minutes, 2milliliterof sodium hydroxide were mixed 

after that final sample size was made using distilled 

H2O to10 ml. Mixed it thoroughly and read the 

absorbance against blank at 510 nanometer on Spectro-

UV-Vis Double PC spectrophotometer, LaboMed, USA 

11DV-60Hz or 220V-50Hz Serion Number 001151. 

The concentrations of flavonoid compounds were 

calculated from the standard graph that was prepared in 

same manner as test sample by using different 

concentration of the quercetin.  

 

Absorbance = 0.0004 (Quercetin) + 0.0389 

R2= 0.9986 

 

2.7 Reducing Power 

The reducing power of ethanol abstracts of 

plants were checked as by using scheme of (Oyaizu 

1986) Took 0.5ml sample solution,102.5ml phosphate 

buffer (6.6pH) and 2.5milliliter1 percent potassium 

ferricyanide. The reaction mixture was kept in water 

bath at temperature of 50°C for twenty minutes. After 

that 2.5ml of 10percent T.C. A. was mixed and 

centrifuged at1000g for 10 minutes. Then2.5 milliliter 

supernatant was added in 2.5ml distilled water and 

0.5milliliter of 0.1% of ferric chloride. Absorbance 

was read at 700nm on Spectro-UV-Vis Double PC 

spectrophotometer, LaboMed, USA 11DV-60Hz or 

220V-50Hz Serion Number 001151. Absorbance of the 

sample is directly propertional to the sample’s reducing 

power. If the absorbance will be greater, so will be 

reducing power. 

 

2.7 Total Antioxidants Activity  

Total antioxidant’s potential was checked by 

modifying  phospho molybdate scheme as reported by 

(Prieto et al., 1999)  in which alpha tocopherol works as 

a standard. A potion of 0.4 milliliter of plant 

extracts was mixed with 4ml of reagent (0.6M sulphuric 

acid, 28mM sodium phosphate and 4mM of ammonium 

molybdate). Covered all tubes then kept in boiling water 

bath at 95˚ C for 90minutes. Cooled the samples at RT 

and read absorbance at 695nm on Spectro-UV-Vis 

Double PC spectrophotometer, LaboMed, USA 11DV-

60Hz or 220V-50Hz Serion Number 001151 in contrast 

to blank made in similar way by substituting sample 

with 0.1milliliter of methanol. Antioxidants activity was 

articulated as mg/ml counterparts of α- tocopherol. The 

standard error was calculated by using Microsoft excel. 
 

Absorbance = 0.4544 (alpha tocopherol) + 0.0131 
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3.                  RESULTS AND DISCUSSION 

3.1. Biochemical Analysis: The results showed that 

the total sugars of sunflower seeds reduced with 

increasing concentration of EMS treatment. As 

compared to the control all the treatment concentrations 

reduced the total sugars content. Highest total sugar was 

observed in control seeds where as the lowest one was 

observed in the seeds treated with 0.5% EMS. (Anil et 

al., 2012) reported increased reducing sugar in mulberry 

plant treated with 0.3 % EMS. Our findings were 

similar and showed that EMS treatment had escalating 

effect on the reducing sugars.  

 

The reducing sugars were boosted at the treatment 

of 0.3% EMS, which was much more than the control 

seeds. But increase in the concentration has detrimental 

effect. The increase in protein contents are similar to the 

findings of (Anil et al., 2012) where EMS induced the 

production of protein contents in mulberry plant treated 

with 0.3%. The outcome of treatment in present study 

had showed not so much noticeable effect on the total 

protein contents of the sunflower seeds. The total 

protein contents were slightly enhanced at the treatment 

of 0.5% EMS which was bit higher than controls. It 

showed that EMS with 0.1% concentration can be used 

to elevate the protein contents of SF seeds. The lowest 

levels were noticed in seeds treated with 0.5% EMS.  

 

 
 

Fig. 1: Effects of different concentrations of EMS on total 

proteins, total sugars and reducing sugars in seeds of sunflower. 

 

3.2. Total Phenolics: The Total Phenolics 

compounds are well known chain breaking antioxidants 

(Anil et al., 2012). Phenolic compounds are highly 

indispensible constituents of plants. Their capability to 

scavenge radicals is due to the presence of hydroxyl 

groups (Shahidi and Wanansundara. 1999). There is 

also antioxidative aspect of phenolics compounds 

(Hatano et al., 1989). It is reported that polyphenolics 

compounds hampers onset of mutation and cancer in 

humans, if about 0.1g every day taken from a 

diet packed with branches and vegies (Duh  et al., 1999) 

Radical scavenging activity is associated with phenolics 

contents of plants. Due to the elevated redox potential, 

polyphenolics work as reducing agents, donate 

hydrogen and capture oxygen singlets .EMS probably 

induce variations in the amount of phenolics 

constituents and affect antioxidant’s activity. The total 

phenolics of SF seeds did not show any elevated effect 

after given EMS treatment. These were higher in 

controls but moved to declined levels after treatment. In 

graphs it can easily be witnessed that increase in EMS 

was almost inversely proportional to phenolics. The 

least quantity of total phenolics was observed to be 

found in the seeds treated with 0.2% EMS and highest 

were observed in controls. 

 

 
 

Fig: 2: Effects of different concentrations of EMS on total 

phenolics (µg/ml) in seeds of sunflower. 

 

3. 3. The Total Flavonoids: Natural phenolics 

materials are prominent EMS (0.1%) was found to 

increase flavonoid contents of mulberry plant. The 

results of current study showed that EMS did not have 

any apparent change in the contents of flavonoids of the 

sunflower plant. Whereas the highest amount of 

flavonoids was found to be in controls and lowest in 

0.3% of EMS.  

 

 
 

Fig: 3: Effects of different concentrations of EMS on total 

flavonoids (µg/ml) in seeds of sunflower. 
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3. 4. Reducing power: The presence of reductants 

causes reduction of the Fe3+ - ferricynide complex to 

the ferrous form.  Therefore, Fe2+ can be checked by 

the formation of Perl’s Prussian Blue at 700nm.The 

reducing power of SF seeds was boosted with elevated 

concentrations of EMS. The samples made from  all 

treated seeds posses’ greater activities contrasting 

control. The highest reducing power was noticed in the 

seeds treated with 0.5% and 0.2% of EMS, which were 

higher than controls. It showed that EMS can be helpful 

in boosting up reducing power.  
 

 
 

Fig: 4: Effects of different concentrations of EMS on reducing 

power of seeds of sunflower. 
 

3. 5. Total Antioxidant’s activity: There are 

number of ways to determine antioxidant activities. The 

results obtained are usually scattered because of 

chemical intricacy of extracts, usually fabrication of 

dozen compounds with diversity of functional groups, 

polarity and chemical behavior and the type of test 

employed. EMS probably might induce variations 

quantitatively in the profiles of phenolics constituents 

and hence affect antioxidant’s activity. In present study 

the antioxidants activity was measured by applying a 

little bit difference to the phosphomolybdate method 

which was formulated by Prieto et al., (1999) usingα-

tocopherol as a standard. The total antioxidant’s activity 

of sunflower seeds was observed after treating seeds 

with EMS. The highest antioxidant’s activity was 

observed at 0.1% which was much more as compared to 

the control. 
 

 
 

Fig: 5: Effects of different concentrations of EMS on antioxidant’s 

activity (mg/ml) of seeds of sunflower. 

6.                          CONCLUSION 

 The findings of current study are in consistence 

with the data presented formerly on Sunflower. After 

mutation induction there was apparent change in plant’s 

nutritional components.  
 

The biochemical components like total sugars, 

reducing sugars and protein contents showed different 

elevated and decreased levels. The total sugars were 

decreased with the consequent increase in EMS 

concentrations whereas the reducing sugars were 

increased at 0.3% EMS treatment. The outcome of 

present study treatments showed slightly increased 

levels of protein contents. The slightly enhanced protein 

contents were found to be in 0.1% EMS treatment.   
 

 The total phenolics contents did not show any 

elevated effect after treatment. Total phenolics 

compounds were higher in control plant but gradually 

moved to declivity in response to treatment. The least 

amount of phenolics was observed in 0.2% EMS. The 

Flavonoids contents did not show any noticeable change 

after given treatments. Highest amount of flavonoids 

was found controls than in treated seeds. The reducing 

power of SF seeds elevated after every treatment. 

Reducing power was found to be higher than controls. 

Highest reducing power was noticed in 0.5% and 0.2%. 

The total antioxidant’s activity also increased after 

treatment of 0.1% EMS. 
 

 It can be concluded from the above findings that 

certain concentrations of EMS might alter the naturally 

occurring biochemical components and antioxidants. 

Further research on current findings needs to be done to 

get further improved results.   
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