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Abstract 
The present investigation was carried out with the objectives of developing value added products and 
assessing the quality parameters of flour. Potato varieties, Kufri Jyoti, Kufri Sindhuri, Kufri Badshah, 
Kufri Chandermukhi, Kufri Chipsona-1 and Kufri Chipsona-2 were stored at room temperature (22-380C, 
RH 37-80%) and evaluated for processing attributes. Kufri Chandermukhi was utilized for the 
development of flour as it had highest specific gravity of 1.05 and dry matter content of 24.50 per cent. 
Potato flour was prepared from potatoes cv. Chandermukhi by subjecting potato slices to various 
treatments. It was observed that flour prepared from slices which were blanched and treated with 200ppm 
potassium metabisulfite was of best quality and had lowest moisture (3.30%), Non enzymatic browning 
(0.024), phenols (33.44mg%), reducing sugars (0.661%), and total sugars (1.276%). Potato flour had the 
shelf life of more than 3months at ambient condition. It remained acceptable upto 60 days of storage in 
aluminium pouches without showing any microbial growth. On the other hand potato flour prepared from 
slices without blanching but sun dried only was not of acceptable quality. 
 
Keywords: Potato Varieties, nutrient composition, storage stability, flour 
 
Introduction 
Potato (Solanum tuberosum L.) commonly known as the king of vegetables is the most 
valuable tuber crop produced in 150 countries. China is now the world’s largest potato 
producer and India ranks fourth. Being a short duration crop, it produces more quantity of dry 
matter, edible energy and edible protein in lesser duration of time than cereals like rice and 
wheat. Potatoes are non fattening food and contain vitamins and minerals, as well as an 
assortment of phytochemiclas, such as carotenoids and polyphenols. Nutritionally potato is 
best known for its carbohydrate content. It is a high quality vegetable cum food crop and used 
in preparing more than 100 types of recipes in India. The protein of potato has high biological 
value than proteins of cereals and even better than that of milk. Hence, potato can be 
supplement of meat and milk products for improving their taste, lowering energy intake and 
reducing food cost (Abbas and Hussain, 2012) [1]. 
Processed products requiring minimal preparation time are filling this need. Notably 
worldwide consumption of potato products has been on the increase indicating the need to pay 
more interest on consumer behaviour and innovations in the sector (Abong et al., 2011) [2]. 
Under tropical and sub-tropical conditions, the losses due to poor handling and storage are 
reported to be in between 40-50 per cent. The post harvest losses of potatoes are defined as 
qualitative and quantitative losses. The qualitative losses greatly reduce the price of potatoes. 
Recent research has demonstrated the influence of storage air quality on the physiological 
condition of potato tubers. Ethylene and CO2 influence tuber respiration and prolonged 
exposure to elevated concentrations of both could conceivably increase physiological age of 
potato seed. The objective of the storage environment is to maintain the external and internal 
quality of potato tubers. Storage conditions are very specific for potatoes intended for 
processing where a low and uniform content of reducing sugars is required. Prolonged 
exposure to low storage temperatures and stress improper handling, rapid temperature change, 
oxygen depletion can cause starch conversion to sugars (Kumar and Ezekiel, 2005) [11]. 
Methods of storage have been designed to prolong the dormant period and to retard or inhibit 
undesirable chemical changes (Wilkinson and Gould, 1996) [19]. 
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The technique for production of flour on the small scale is 
very simple and cheap which require no costly machinery and 
utilizes solar energy for drying. Traditionally solar drying has 
been used as a method of preserving foodstuffs (Kolawole et 
al., 2011) [10]. 
In Jammu and Kashmir also farmers have taken up potato 
cultivation and they face the same problem of disposal of 
produce during the peak harvesting period. Processing and 
value addition of potato in the state is almost negligible. The 
short shelf life of the product necessitates finding out suitable 
treatments and packaging materials possessing higher storage  
stability, so as to increase the market potential of the product. 
Thus before proceeding for product development, the quality 
of available cultivar must be evaluated to suit the desired 
product characteristic. 
 

Material and Method 
The present investigation was carried out in the Division of 
Post Harvest Technology, Sher-e-Kashmir University of 
Agricultural Sciences and Technology, Udheywalla Jammu. 
Medium sized matured tubers of potato cultivars, viz. Kufri 
Badshah, Kufri Sindhuri, Kufri Chandermukhi, Kufri 
Chipsona-I, Kufri Chipsona-II harvested in the mid of 
February were procured from the State Department of 
Agriculture, Jammu. The potatoes were kept at room 
temperature (28-350C and RH 59-83%) to assess their storage 
life. The cultivar having optimum quality characteristics for 
processing into flour were selected. The potato slices were 
subjected to different pre-treatments like blanching, dipping 
in 100ppm KMS, drying in a dehydrator at a temperature of 
52 ±20C and finally grinded in a mixer for preparation of flour 
and implemented the treatment as follows. 

 
Treatment  

T1 Without blanching and packed in polythene pouches 
T2 Without blanching and packed in aluminium pouches 
T3 Blanching and packed in polythene pouches 
T4 Blanching and packed in aluminium pouches 
T5 Blanching + 100 ppm KMS dipping and packed in polythene pouches 
T6 Blanching + 100 ppm KMS dipping and packed in aluminium pouches 

 
Specific gravity was determined by water displacement 
method and calculated as follows: weight of tubers in 
air/weight of tubers in water x density of water. Dry matter 
content was estimated by drying weighed (5g) sample to a 
constant weight in hot air oven at 650C for 7 hours. Dried 
samples were cooled at room temperature in a dessicator prior 
to weighing. Ash was determined by weighing 5gm of sample 
and transferred in pre-weighed crucible and charred over the 
heater to make it smoke free. The crucible along with the 
sample was ignited at 600 ºC for 3 hours in a muffle furnace. 
When muffle furnace was slightly cooled, the crucible with 
ash was taken out, kept it desiccators to cool down, and 
weighed to a constant weight. The difference between the 
weight of silica crucible as empty and with ash was the 
amount of total ash. Physiological weight loss of potato tubers 
each of cultivar was observed at ambient condition and the 
results were expressed as per cent on fresh weight basis. 
Phenols estimation was done by weighing 5g of sample and 
grinded in pestle and mortar for 10 times with volume of 80% 
ethanol. The homogenate was centrifuged at 10,000 rpm for 
20 min. The precipitation was saved extracted and 
centrifuged. The supernatant was evaporated till its dryness. 
Further dissolved the residue in 5ml distilled water. Different 
aliquot (0.2-2ml) was pipette out into test tube and volume 
was made upto 3ml in each test tube with water. Addition of 
0.5ml of folin crocalteau reagent solution to each tube. Mixed 
thoroughly and placed the tubes in boiling water for exactly 
one minute. Cool and measure absorbance at 650mm against a 
reagent blank. Prepare curve using different concentration 
(20-100 ug/ml) of catechol. The reducing sugar content was 
by taking working standard at 10 to 100 μg was prepared and 
made up the volume to one ml with distilled water in all tubes 
and maintained a reagent blank with one ml distilled water. 
One ml alkaline copper reagent was added to all tubes and 
placed in boiling water both for 20 minutes. Then the tubes 
were allowed to cool and added one ml of arsenomolybdate 
reagent to all the tubes and made up the volume to 20 ml with 
distilled water and read the absorbance of standard and the 
sample against blank, which was set to 100 per cent 

absorbance at 540 nm in an spectrophotometer. The total 
sugars in the sample were estimated by the same method as 
that of reducing sugar. After inversion one ml of clarified 
extract was hydrolyzed with equal volume of one normal HCl 
on water bath at 49°C for 45 minutes. The hydrolyzed mixture 
was neutralized with one normal NaOH using methyl red as 
indicator and volume was made up to 5ml. Titrate until the 
blue colour disappears in the upper layer. Browning was 
estimated by weighing 5 gram of sample and was extracted 
with 60 per cent alcohol (20ml) filtered and absorbance of the 
filtrate was recorded at 440mm using UV-spectrophotometer. 
 
Results and Discussion 
While studying the effect of storage on potato tubers of 
different cultivars at ambient temperature, it was observed 
that the physiological weight loss increased during storage. 
The increase in physiological weight loss might be due to 
sprouting, spoilage as well as loss of moisture from tubers by 
transpiration and respiration. This is in conformity with the 
results of Mehta and Kaul (1987) [13] and Kazami et al., 
(2001) [2]. Kufri Chipsona-1 had the highest specific gravity 
whereas Kufri Baadshah had the lowest. Specific gravity 
showed a decreasing trend during storage period, and it might 
be due to loss of both solids and water (Brackett, 1987, 
Santerre et al., 1986 and Sandhu et al., 2002) [6, 18, 17]. Kufri 
Chipsona-1 had the highest dry matter content and Kufri 
Baadshah had the lowest. During storage dry matter content 
increased and it might be due to loss of moisture by 
transpiration and respiration (Beerh et al. 1990) [5]. The lowest 
ash content was recorded in Kufri Chipsona-1 whereas it was 
highest in Kufri Baadshah. Slight variation in ash content may 
be due to varietal characteristics. Such results have been 
reported by Sandhu et al. (2002) [17] and Sandhu and Parhawk 
(2002) [17]. The moisture content was highest in Kufri 
Baadshah and the lowest in Kufri Chipsona-1. The decrease in 
moisture content during storage might be attributed to 
transpiration and respiration losses. These results are linked to 
those of Beerh et al. (1990) [5]. Kufri Chipsona-1 had the 
lowest phenol content, while it was highest in Kufri 
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Baadshah. As storage period advanced, there was increase in 
the total phenols which may be due to increase in the 
polyphenol oxidase activity in potato tubers (Mehta and 
Singh, 2004) [15]. Kufri Chipsona-1 recorded the lowest sugar 
content whereas Kufri Sindhuri the highest. As storage period 
advanced sugar content increased which may be due to 
breakdown of complex carbohydrates into simpler ones are in 
conformity with the results reported by Dev Raj and Lal 
(2008) [7] and Kaul et al. 2010 [8] in potato tubers. 
 
Proximate composition of potato flour 
The highest moisture content of potato flour prepared from 
cv. Kufri Chandermukhi was recorded in T1 (Without 
blanching & packed in polythene pouches) and the lowest was 
in T6 (Blanching+100 ppm KMS dip+ aluminium pouches) in 
potato flour. During storage of 60 days, there was increase in 
moisture content and it might be attributed to absorption of 
moisture from atmosphere due to permeability of polythene 
bags to water vapours. These results are in conformity with 
that of Dev Raj and Lal (2008) [7] in potato flour. The highest 
phenol was recorded in T1 and the lowest was observed in T6 
which might be due to leaching of phenols during blanching. 

Similar results have been reported by Patra et al., 2007 [16]. 
During storage, phenols increased due to increased activity of 
polyphenol oxidase, leading to more oxidation of poly-
phenols. Similar results have been reported by Matthes and 
Michaela (2008) [14] in apple powder. The highest Non 
enzymatic browning was recorded in T1 and the lowest was 
observed in T6. It was observed that by subjecting potato 
slices to chemical treatment the browning decreased due to 
inactivation of polyphenol oxidase enzyme. This was in 
conformity with the results of Lindsay et al. 2005 [12] in fried 
potato products. As the storage period increased there was 
significant increase in browning due to increase in total sugar 
and also due to increase in the enzymatic activity. Similar 
results have been reported by Alkesh (2001) [3] in dried apple 
rings and powder during storage. The highest sugars were 
recorded in T1 and the lowest were observed in T6. It was 
observed that by giving chemical there was significant 
difference among treatments. There might be leaching of 
sugars during blanching and sulphiting. Slight increase in 
sugars during storage could be due to hydrolysis of 
polysaccharides into simple sugars. Similar findings have 
been reported by Dev Raj and Lal (2008) [7] in potato flour. 

 
 

Table 1: Effect of storage period on physiological loss in weight (%) of different potato cultivars. 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti - 6.80 13.40 10.01 
Kufri Sindhuri - 5.55 8.41 7.98 
Kufri Baadshah - 6.14 9.67 8.60 

Kufri Chandermukhi - 4.88 8.60 6.74 
Kufri Chipsona-1 - 5.10 8.03 6.56 
Kufri Chipsona-2 - 4.62 7.37 7.33 

Mean - 5.51 9.24  
CD (0.05)    

Cultivars 0.15    
Storage period 0.08    

Cultivars x Storage N.S    
 
 

Table 2: Effect of storage period on moisture content (%) of 
different potato cultivars 

 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 80.40 77.63 75.10 77.71 
Kufri Sindhuri 82.77 80.37 76.77 79.97 
Kufri Baadshah 83.06 80.37 76.57 80.00 

Kufri Chandermukhi 79.24 76.98 73.42 76.54 
Kufri Chipsona-1 77.57 75.46 72.50 75.17 
Kufri Chipsona-2 77.42 75.76 72.33 75.18 

Mean 80.08 77.77 74.44  
CD (0.05)     
Cultivars 0.11    

Storage period 0.06    
Cultivars x Storage N.S    

 
 
 
 
 
 
 
 

Table 3: Effect of storage period on specific gravity of different 
potato cultivars 

 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 1.05 1.04 1.02 1.03 
Kufri Sindhuri 1.06 1.04 1.02 1.04 
Kufri Badshah 1.05 1.03 1.01 1.02 

Kufri Chandermukhi 1.08 1.06 1.02 1.05 
Kufri Chipsona-1 1.08 1.06 1.02 1.06 
Kufri Chipsona-2 1.05 1.04 1.03 1.04 

Mean 1.07 1.05 1.02  
CD (0.05)     
Cultivars 0.001    

Storage period N.S    
Cultivars x Storage N.S    
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Table 4: Effect of storage period on dry matter content (%) of 

different potato cultivars 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 21.11 22.84 23.99 22.64 
Kufri Sindhuri 18.22 21.42 22.76 20.80 
Kufri Baadshah 17.84 19.42 20.86 19.37 

Kufri Chandermukhi 23.40 24.50 25.60 24.50 
Kufri Chipsona-1 23.58 24.32 25.72 24.54 
Kufri Chipsona-2 21.45 23.42 24.84 23.23 

Mean 20.93 22.65 23.96  
CD (0.05)     
Cultivars 0.11    

Storage period 0.06    
Cultivars x Storage N.S    

 
Table 5: Effect of storage period on ash content (%) of different 

potato cultivars. 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 0.82 0.80 0.79 0.80 
Kufri Sindhuri 0.80 0.79 0.79 0.79 
Kufri Baadshah 0.76 0.75 0.73 0.74 

Kufri Chandermukhi 0.72 0.71 0.70 0.72 
Kufri Chipsona-1 0.74 0.73 0.71 0.71 
Kufri Chipsona-2 0.77 0.76 0.75 0.76 

Mean 0.76 0.75 0.74  
CD (0.05)     
Cultivars N.S    

Storage period 0.001    
Cultivars x Storage N.S    

 
 

Table 6: Effect of storage period on total phenols (mg %) of 
different potato cultivars 

 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 50.78 62.37 70.77 61.27 
Kufri Sindhuri 61.19 74.50 81.33 72.30 
Kufri Baadshah 65.77 72.80 82.80 73.75 

Kufri Chandermukhi 40.48 51.78 62.43 51.53 
Kufri Chipsona-1 31.43 40.46 50.89 40.89 
Kufri Chipsona-2 33.24 42.86 50.96 42.32 

Mean 47.14 57.46 66.51  
CD (0.05)     
Cultivars 0.28    

Storage period 0.15    
Cultivars x Storage 0.49    

 
 
 
 
 
 
 
 
 
 
 

 
Table 7: Effect of storage period on reducing sugar content (%) of 

different potato cultivars 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 0.270 0.345 0.419 0.344 
Kufri Sindhuri 0.433 0.505 0.594 0.510 
Kufri Baadshah 0.412 0.473 0.518 0.467 

Kufri Chandermukhi 0.196 0.223 0.241 0.211 
Kufri Chipsona-1 0.131 0.162 0.184 0.159 
Kufri Chipsona-2 0.134 0.174 0.203 0.170 

     
Mean 0.262 0.313 0.355  

CD (0.05)     
Cultivars 0.009    

Storage period 0.005    
Cultivars x Storage N.S    

 
Table 8: Effect of storage period on total sugar (%) of different 

potato cultivars 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

Kufri Jyoti 0.432 0.614 1.550 0.862 
Kufri Sindhuri 0.525 0.774 1.880 1.059 
Kufri Baadshah 0.518 0.715 1.860 1.031 

Kufri Chandermukhi 0.425 0.606 1.490 0.840 
Kufri Chipsona-1 0.404 0.590 1.370 0.788 
Kufri Chipsona-2 0.409 0.573 1.410 0.797 

Mean 0.452 0.645 1.593  
CD (0.05)     
Cultivars 0.011    

Storage period 0.006    
Cultivars x Storage N.S    

 
Table 9: Effect of treatments and storage on moisture content (%) of 

potato flour. 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

T1 3.30 3.50 3.96 3.58 
T2 3.33 3.59 3.70 3.54 
T3 3.32 3.62 3.72 3.55 
T4 3.20 3.59 3.72 3.50 
T5 3.28 3.61 3.69 3.52 
T6 3.40 3.63 3.70 3.01 

Mean 3.30 3.59 3.74  
CD (0.05)     

Treatment 0.07    
Storage 0.06    

Treatment x Storage N.S     
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Table 10: Effect of treatments and storage on NEB (OD440nm) of 

potato flour. 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

T1 0.028 0.040 0.049 0.039 
T2 0.027 0.039 0.048 0.038 
T3 0.026 0.038 0.046 0.036 
T4 0.022 0.032 0.041 0.031 
T5 0.024 0.034 0.042 0.033 
T6 0.020 0.031 0.040 0.030 

Mean 0.024 0.035 0.044  
CD (0.05)     

Treatment 0.021    
Storage 0.018    

Treatment x Storage 0.001    

 
Table 11: Effect of treatments and storage on reducing sugar content 

(%) of potato flour 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

T1 0.680 0.698 0.740 0.706 
T2 0.679 0.696 0.739 0.704 
T3 0.655 0.670 0.719 0.681 
T4 0.652 0.661 0.712 0.675 
T5 0.653 0.668 0.715 0.678 
T6 0.650 0.664 0.710 0.674 

Mean 0.661 0.676 0.722  
CD (0.05)     

Treatment 0.001    
Storage 0.002    

Treatment x Storage 0.008    
 
 

Table 12: Effect of treatments and storage on total sugar content (%) of potato flour. 
 

Treatments Storage period (days ) 
 0 30 60 Mean 

T1 1.258 1.274 1.290 1.274 
T2 1.256 1.272 1.289 1.272 
T3 1.225 1.254 1.271 1.250 
T4 1.221 1.251 1.269 1.247 
T5 1.223 1.252 1.270 1.248 
T6 1.220 1.250 1.268 1.246 

Mean 1.233 1.258 1.276  
CD (0.05)     

Treatment 0.004    
Storage 0.005    

Treatment x Storage 0.011    
 

 

 
 

‘No blanching and packed in polythene pouches 
 

 
 

No blanching and packed in aluminium pouches 
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Blanching and packed in polythene pouches 

 
 

Blanching and packed in aluminium pouches 
 

 
 

Blanching + 100 ppm KMS dipping and packed in polythene 
pouches 

 
 

Blanching + 100 ppm KMS dipping and packed in aluminium 
pouches 
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