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Abstract 
Various nutritional values are more influenced by cooking than others. This study compared the 
effects of microwave heating with conventional cooking method of fresh Potato (Solanum tubero-
sum). The moisture and ash content in raw potato were 76.60% and 0.40%, respectively. After 
conventional cooking moisture and ash content were 78.00% and 0.50%, respectively and after 
microwave heating it saw the values were 77.20% and 0.60%, respectively. The fat and carbohy-
drate content in raw potato were 0.70% and 20.46%, respectively. After conventional cooking 
those values were 0.80% and 19.40%, respectively and in microwave heating it showed the values 
were 0.50% and 20.08%, respectively. Total protein content was also changed by those cooking 
methods. In microwave heating it reduced the vitamin-C content to some extent but the conven-
tional cooking completely destroyed the vitamin-C contents. 
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1. Introduction 
Cooking is the domestic processing method of food nutrients, usually, vegetables are processed at home on the 
basis of convenience and taste preference [1]. It affects significant changes in chemical composition, bioavaila-
bility and content of chemopreventive compounds in potato. Cooking methods affect the contents of nutrient and 
health-promoting compounds [2]-[5]. The cooking procedures (such as boiling and microwaving) were based on 
the dietary habit. 

Potato is one of the most important food legume crops in the semi-arid tropics covering Asia, Africa, South-
ern Europe and Central and South America. A drought-tolerant and warm-weather crop potato is well-grown to 
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the drier regions of the tropics, where other food legumes do not perform well. It also has the useful ability to fix 
atmospheric nitrogen through its root nodules, and it grows well in poor soils with more than 85% sand and with 
less than 0.2% organic matter and low levels of phosphorus [6].  

Nutritional science supplies metabolic and physiological responses of the body to diet. It is food science and 
the processes through which humans ingest, absorb, transport, utilize, and excrete food substances. With ad-
vances in the fields of molecular biology, biochemistry and genetics, the study of nutrition is increasingly con-
cerned with metabolism and metabolic pathways: the sequences of biochemical steps through which substances 
in living things change from one form to another. This study tried to reveal a suitable cooking method which 
will help to provide us more nutrient rich cooked food by comprising conventional cooking and microwave 
cooking method so that it is possible to overcome the nutrient lacking problems. 

2. Materials and Methods 
2.1. Preparation of Sample 
Fresh potatob (Solanum tuberosum) was collected from local market Lauri, Monirampur, Jessore, Bangladesh. 
Samples were washed properly and cut into small sizes.  

2.2. Conventional Cooking 
From various methods of conventional cooking, boiling method was applied in the research for the cooking. In 
this, the sample was just immersed in 100˚C water and the water was maintained at that temperature untill the 
sample was tendered. 

2.3. Microwave Cooking 
A weighed, chopped sample was taken in a beaker. The sample in the microwave oven was cooked (about 45 s 
in a 700 W oven). Removing the sample from the oven the nutrition values were computed. 

2.4. Determination of Moisture Content 
Moisture was estimated by drying method. A crucible was dried to a constant weight in air oven at 110˚C and 
weighed (W1). Two grams of finely ground sample was weighed into the previously labeled crucible and re-
weighed (W2). The crucible containing the sample was dried in an oven to constant weight (W3). The percen-
tage moisture content was calculated as follows: 

( )W2 W3 100
% Moisture content

W2 W1
− ×

=
−

 

2.5. Determination of Ash Content 
For the determination of ash, a clean porcelain crucible was dried in an oven at 100˚C for 10 min, cooled in a 
desiccator and weighed (W1). Two grams of the finely ground sample was placed into a previously weighed 
porcelain crucible and reweighed (W2), it was first ignited and then transferred into a furnace which was set at 
550˚C. The sample was left in the furnace for eight hours to ensure proper ashing. The crucible containing the 
ash was then removed; cooled in a desiccator and weighed (W3). The percentage ash content was calculated as 
follows: 

( )W3 W1 100
% Ash content

W2 W1
− ×

=
−

 

2.6. Determination of Crude Protein Content 
Protein in the sample was determined by Kjeldahl method [7]. 2 g of dried samples was taken in digestion flask. 
Add 10 - 15 ml of concentrated H2SO4 and 8 g of digestion mixture i.e. K2SO4:CuSO4 (8:1). The flask was 
swirled in order to mix the contents thoroughly then placed on heater to start digestion till the mixture become 
clear (blue green in color). It needs 2 hrs to complete. The digest was cooled and transferred to 100 ml volumetric 
flask and volume was made up to mark by the addition of distilled water. Distillation of the digest was performed 
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in Markam Still Distillation Apparatus [8]. Ten milliliters of digest was introduced in the distillation tube then 
10 ml of 0.5 NNaOH was gradually added through the same way. Distillation was continued for at least 10 min 
and NH3produced was collected as NH4OH in a conical flask containing 20 ml of 4% boric acid solution with 
few drops of modified methyl red indicator. During distillation yellowish color appears due to NH4OH. The dis-
tillate was then titrated against standard 0.1 N HCl solution until the appearance of pink color. A blank was also 
run through all steps as above. Percent crude protein content of the sample was calculated by using the following 
equation: 

( )
% Protein

Sample Titration Blank Titration Strength of HCl 0.014 Volume of digest Sample 100
6.25

Wt. of the sample Volume taken for Distillation
− × × × ×

= ×
×  

2.7. Determination of Crude Fat 
The fat content was calculated by ether extract method using Soxhlet apparatus [9]. Since all the fat materials 
e.g. fats, phospholipids, sterols, fatty acids, carotenoids, pigments, chlorophyll etc. are extracted together there-
fore, the results are frequently referred to as crude fat. Approximately 1 g of moisture free sample was wrapped 
in filter paper, placed in fat free thimble and then introduced in the extraction tube. Weighed, cleaned and dried 
the receiving beaker was filled with petroleu mether and fitted into the apparatus. Turned on water and heater to 
start extraction. After 4 - 6 siphoning allow ether to evaporate and disconnect beaker before last siphoning. 
Transferred extract into clean glass dish with ther washing and evaporated ether on water bath. Then placed the 
dish in an oven at 105˚C for 2 hrs and cooled it in a desiccator. The percent crude fat was determined by using 
the following formula: 

Wt. of Ether Extract 100% Fat content
Wt. of Sample

×
=  

2.8. Determination of Carbohydrate 
The total carbohydrate was calculated by distinction. The summation of the percentage moisture, ash, crude 
protein and crude fat was deducted from 100 [10]. 

( )% Carbohydrate 100 moisture content ash content protein content fat content %= − + + +  

2.9. Determination of Vitamin C 
Vitamin C content was calculated according to the Association of Official Analytical Chemists (AOAC) Official 
Method 985.33 (2, 6-dichloroindophenol titrimetric method) [11]. Vitamin C content is denoted as mg/100 g 
fresh weight. 

2.10. Experimental Design and Statistical Analysis 
The nutrient contents from the sample were estimated in triplicate, and mean values were calculated. A Student’s 
t-test was computed for the statistical significance of the results. 

3. Results and Discussion 
Food making is a significant step in meeting the nutritional demands. Cooking affects food nutrients signifi-
cantly. Most nutrients are mainly absorbed in cooking and which affects the human body. In this study it showed 
changes brought by cooking (microwave and conventional method) in the nutrient content of one fresh vegeta-
bles collected from local area named as potato. 

Previously showed that fresh samples of potato remained 76.60% moisture, 0.70% fat, 1.84% protein, 20.46% 
carbohydrate. In this study, the moisture content in fresh potato was 76.60%. In conventional cooking moisture 
content in potato was 78% whereas in microwaving 77.20% was found for potato (Figure 1). Ash content in 
fresh potato was 0.40%, but after conventional and microwave cooking it was found 0.50% and 0.60%, respec-
tively (Figure 2).  

http://dx.doi.org/10.4236/oalib.1102490


M. A. Rashid et al. 
 

OALibJ | DOI:10.4236/oalib.1102490 4 August 2016 | Volume 3 | e2490 
 

 
Figure 1. Change of moisture content in Solanum tuberosum.                     

 

 
Figure 2. Change of ash content in Solanum tuberosum.                          

 
Total crude protein of fresh potato was 1.84%. After conventional and microwave cooking it was found 1.23% 

and 1.81%, respectively (Figure 3). As shown in Figure 4, crude fat in fresh potato was 0.70%. After doing 
conventional and microwave cooking it was obtained0.80% and 0.50%, respectively.  

The carbohydrate content in fresh potato was 20.46%. 19.40% carbohydrate was found in potato after con-
ventional cooking while 20.08% carbohydrate was found after microwave cooking (Figure 5). 

Vitamin C is one of the most important nutritional factors in the human body [12]. The concentration of as-
corbic acid (the predominant form of vitamin C) in fresh vegetables generally decreased after cooking [13]. Both 
cooking treatments caused a dramatic loss of vitamin C. 0.23% of vitamin C was observed in raw potato. After 
microwaving0.17% was observed in potato while conventional cooking completely destroyed the vitamin-C in 
potato (Figure 6). 

4. Conclusion 
Bangladesh is a developing country. As a result many people of this country are suffered nutritionally. For this  
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Figure 3. Change of Protein content in Solanum tuberosum.                 

 

 
Figure 4. Change of fat content in Solanum tuberosum.               

 

 
Figure 5. Change of carbohydrate content in Solanum tuberosum.        

1.84%

1.23%

1.81%

0.00%

0.20%

0.40%

0.60%

0.80%

1.00%

1.20%

1.40%

1.60%

1.80%

2.00%

Raw food cooked by conventional 
method

Food cooked by 
microwave heating

0.70% 0.80%

0.50%

0.00%

0.10%

0.20%

0.30%

0.40%

0.50%

0.60%

0.70%

0.80%

0.90%

Raw food Food cooked by 
conventional 

method

Food cooked by 
microwave heating

20.46% 19.40% 20.08%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

Raw food cooked by 
conventional method

Food cooked by 
microwave heating

http://dx.doi.org/10.4236/oalib.1102490


M. A. Rashid et al. 
 

OALibJ | DOI:10.4236/oalib.1102490 6 August 2016 | Volume 3 | e2490 
 

 
Figure 6. Change of vitamin C content in Solanum tuberosum.              

 
reason people should prefer better cooking method by which nutrient contents are obtained very much. Micro-
wave cooking method is preferred to other methods because microwave cooked food obtains high amount of nu-
tritional values. 
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