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A B S T R A C T 

 

Sweet corn is one of the staple foods in many nations across the world. It has high quality phyto-

nutrition profile comprising of dietary fiber, vitamins and antioxidants in addition to minerals in 

moderate proportions. The aim of this study is to investigate the effect of broiling on the proximate 

composition, antioxidants activity and phytochemicals content in sweet corn. Broiling and drying 

was done for the preparation of dry powder and aqueous extract of sweet corn. Proximate composi-

tion, phytochemical content and antioxidant activity of the sample were determined through stan-

dard procedures. The results indicated that moisture, protein, carbohydrate, fat, iron, calcium and 

vitamin C content decreases and fiber and ash content increases after broiling of sweet corn. There 

was no qualitative changes has been seen in phytochemicals and antioxidants content (Tannin, 

Phytic acid, Flavonoids and Phenols) after broiling of sweet corn. 
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Introduction  

Sweet corn is one of the staple foods in many na-

tions across the world. There are many varieties 

of corn which are used for human’s food and are 

processed to make food ingredients, like corn 

syrup, corn starch etc (Temple, 2000). Sweet corn 

is a gluten free cereal and may be used safely in 

celiac disease. It contains healthy amounts of 

some important minerals like zinc, magnesium, 

copper, iron and manganese (Bernhardt, 2006). 

Cooking methods affect both physical and chemi-

cal changes resulting in an increase or decrease in 

proximate composition, phytochemical contents, 

particularly antioxidants present in sweet corn. 

Fresh sweet corn has been consumed broadly by 

broiling since past times (Rhoads et al., 2008). 

Cereals when subjected to heat result in many 

changes there is some destruction of protein, lipid 

and vitamin which is detrimental to the nutritional 

value of cereals. Many studies have shown that 

diet rich in cereals are protective against diseases 

and populations that consume such diets have the 

higher plasma antioxidant status and exhibit a 

lower risk of cancer and cardiovascular diseases. 

Grilling brings about many changes in sweet corn 

(Sood et al., 2002).Therefore the main objective 

of the present study was to determine the effects 

of broiling on the proximate composition, phyto-

chemical content and antioxidant activity of sweet 

corn, with the hope that the findings would guide 

future practice of suitable cooking methods in 

order to minimise the degradation of nutrients in 

sweet corns. 

Materials and Methods 

Collection and preparation of Sample: Sweet 

corn was collected from the Department of Agri-

culture in Banasthali Vidyapith (Rajasthan).  It 

was broiled at 64˚C and then powdered it after 

sun drying. Aqueous extract was also prepared for 

phytochemical testing. 

Proximate and mineral  composition of raw 

and broiled sweet corn: Raw and broiled sweet 

corn powder were subjected to the determination 

of the moisture, ash, crude fiber, protein, CHO, 

fat, and minerals like calcium and iron through 

standard technique. 

Moisture content in the sweet corn samples were 

estimated according to the method described in 

AOAC (2000). Drying, cooling and weighing 

were done until the weight of the sample become 

constant. Mineral ash content was estimated ac-

cording to the method described in NIN (2003) 

and it was basically done for the estimation of 

minerals like calcium and iron. Crude fiber con-

tent in the sweet corn samples were estimated by 

the method described in the AOAC (2000). Hy-

drogen chloride and sodium hydroxide were used 

as a reagent for the estimation of crude fiber. Fat 

content was estimated in a dry sample following 

the removal of moisture and petroleum ether was 

use as a reagent for its estimation. It is estimated 

by the method given in the Sharma (2007). Pro-

tein content of the sweet corn samples was esti-

mated by Kjeldhal method given in AOAC (2000) 

and in this method digestion, distillation and titra-

tion were done on the sample for the protein esti-

mation. Carbohydrate content is calculated by the 

sum of moisture, protein, ash, fat and crude fiber 

were subtracted from 100 to get the carbohydrate 

content of sample. The calcium content in sweet 

corn was determined using titrimetric method 

given in NIN (2003). The iron content was esti-

mated following the Wong’s method described in 

NIN (2003).  

Estimation of antioxidants and phytochemical 

content: Ascorbic acid content in sweet corn was 

estimated by the method given in AOAC (2000). 

For the estimation of Vitamin ‘C’ the sample was 

titrated against, 6 dichlorophenol indophenols 

solution. Phytochemical content in raw and 

broiled sweet corn was determined by the qualita-

tive method. Total flavonoids were estimated by 

the method of Luximon-Ramma et al., (2002). 

The total polyphenol contents were determined 

according to the method of Folin and Denis 

(1915). Method of Schanderl (1970) was em-

ployed for determination of tannins in the sample 

of sweet corn. And phytic acid content was esti-

mated by the method of Wheeler and Ferrel 

(1971). 

Statistical Analysis 

Descriptive statistics was used to analyze the data. 

The Student’s t-test was applied to evaluate the 

effect of cooking treatments (broiling) on the 

studied parameters of Sweet Corn. The values of 

the cooked samples were compared with the fresh 

sweet corn sample.  
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Observation and Discussion 

Proximate nutrients in raw and broiled sweet corn 

have been shown in Table 1. It indicates the per-

centage loss and percentage gain in proximate 

composition in the sample during Broiling. 

Proximate and mineral Composition 

Proximate composition of raw and broiled sweet 

corn are presented in Table 1. Ash and crude fi-

ber content were increases whereas moisture, 

crude fat, protein and calcium were decrease after 

broiling. There was no significant (P>0.05) dif-

ference in crude fiber and protein contents of raw 

and broiled sweet corn.  The same value of crude 

fiber and protein were reported in the other stud-

ies (Norwood et al., 2001 and Abdul Rahman et 

al, 2001). Broiling significantly (P<0.05) de-

creases the moisture, fat and carbohydrate con-

tents.  The same value was found in the other 

studies (Walker et al, 2013, Norwood et al., 2001 

and Abdul Rahman et al., 2001). Ash content was 

significantly (P<0.05) increased by broiling and 

the same value was found in the other study 

(Walker et al., 2013). There was no significantly 

(P<0.05) reduction in the iron and calcium con-

tent of sweet corn after broiling. And the same 

value for iron and calcium were found in the 

other study (Rahman et al., 2001).  

Table 1: Proximate analysis of Raw & Broiled Sweet 

Corn on dry weight basis 

Values are mean of three replicates ±SD and 

expressed on g/100g sample 

* Indicates significant difference at P> 0.05 

levels, NS - Indicates non-significant 

Antioxidants and Phytochemicals 

Vitamin ‘C’ content in the sweet corn was non-

significantly (P<0.05) reduced after the broiling 

of sweet corn and it is presented in the Table 1. 

Similar result was found in the other study (Sood 

et al., 2002). Antioxidant and phytochemical con-

tent in raw and broiled sweet corn have been 

shown in Table 2 and they were assessed by the 

qualitative method. Results indicate that the anti-

oxidants (Polyphenols and Flavonoids) were pre-

sent in both raw and broiled sweet corn and phy-

tochemicals (Tannins and Phytic acid) were also 

present in both raw and broiled sweet corn. 

Conclusions 

Being healthy requires physical and mental fit-

ness and therefore to be healthy one needs to be 

optimally nourished, but as the population in-

creases day by day their nutritional requirements 

are not met with the recommended allowances 

due to excess or imbalance of nutrients.. Mois-

ture, fat, carbohydrate were significantly and pro-

tein, iron, calcium, vitamin C content were non-

significantly decreased after the broiling of sweet 

corn. Ash content was significantly and crude 

fiber content was non-significantly increased af-

ter the broiling of sweet corn. Among phyto-

chemical content phytic acid, tannins and in Anti-

oxidant factors phenols and flavonoids were pre-

sent qualitative in raw as well as broiled sweet 

corn. Thus it is important to choose the right 

method of cooking for maintaining a good health 

status and also using it in a right manner.  
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Constituents 

Raw 

Sweet 

Corn 

Broiled 

Sweet Corn 

Moisture(g/100g) 75.1±0.17 62.1±0.34* 

Ash(g/100g) 8.96±0.5 10.16±0.11* 

Crude fat(g/100g) 10.3±0.17 9.9±0.17* 

Crude fiber(g/100g) 1.43±0.23 1.96±0.11NS 

Protein(g/100g) 
0.13±0.02

0 

  0.07±0.005 

NS 

Carbohydrate

(g/100g) 

12.99±0.1

5 
12.03±0.15* 

Iron(mg/100g) 3.80±0.01 3.72±0.03 NS 

Calcium(mg/100g) 
10.01±0.0

1 
9.01±0.01 NS 

Antioxidants/

Phytochemi-

cals 

   Raw 

Sweet Corn 

Broiled 

Sweet 

Corn 

Vitamin C

(mg/100g) 
5.67±0.06 4.26±0.05 NS 

Polyphenols (mg 

GAE/100g) 
Positive Positive 

Flavonoids(mg 

QU/100g) 
Positive Positive 

Tannins

(mg/100g) 
Positive Positive 

Phytic Acid

(mg/100g) 
Positive Positive 

Table 2: Qualitative assessment of Antioxidants and 

Phytochemical Constituents in Sweet Corn  
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