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Potato (Solanum tuberosum L.) being a major food crop has the potential to feed the 

rising world population. Because potatoes harvested only once a year, it is necessary to 

cold store the tubers to ensure a year-round supply of high-quality potatoes for 

processing. Potato tubers, during processing have accumulated both reducing sugars 

(glucose and fructose) and sucrose when subjected to chilling temperatures phenomenon 

known as cold sweetening. Degree of sugar accumulation is a cultivar dependent factor. 

Sugar content of three potato cultivars was measure at harvest and after storage. Samples 

(tubers) of three potato cultivars Nikulinsky, Symphony and Nevski were dried properly 

and stored at room temperature and in laboratory controlled chambers (4, 8, 12 °C). The 

determination of the content of reducing sugars was carried out by the anthrone method. 

The maximum accumulation of reducing sugars was observe in all three-potato varieties 

stored at 4 °C. The high amount of glucose was observed in the Nikulinsky cultivar 

(7.20 mg / fresh weight), slightly less in the cv. Symphony (6,200) and Nevski (5.727). 

The same tendency was observe in all cultivars in terms of fructose content. All cultivars 

had a low content of reducing sugars at room temperature. Activities of numerous 

enzymes involved in certain biochemical reactions in potato tubers during storage 

closely linked to cold induced sweetening. During low temperature storage of tubers, 

starch breaks down while sucrose formed by UDP-glucose pyrophosphorylase and 

sucrose-phosphate synthase. Sucrose is then subsequently hydrolyzed to reducing sugars 

by soluble acid invertase enzyme (EC 3.2.1.26), a key enzyme involved in the hydrolysis 

of sucrose to glucose and fructose. As a preliminary study, Potato acid invertase (Pain1) 

expression patterns in the tubers of three cultivars were analyze. In all cultivars, the 

overall expression level of Pain1 was fond to be considerably higher after storage at low 

temperature as compared to the freshly harvested tubers. Cultivars Nikulinsky and 

Symphony has much Pain1 activity when tubers storage at temperature 4 °C. Two 

commercial cultivars Nikulinsky and Symphony with high level of reducing sugars and 

Pain1 activity was selected as potential traits donors for genome editing. 
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