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Abstract       The nutritional value of potato tubers is in close connection to 
their chemical composition. 
The composition and amount of nutrients in potato tubers depend on the 
growth conditions - temperature and precipitates, soil and nutrients from soil 
and genetic material [6]. From total weight, the tuber contains 65-87% water, 
the rest of 13-35% being dry matter, from which the starch has the highest 
weight. The starch content varies between 8.0-25%, representing 63-84% 
from the dry matter. The rest of 16-37% from the dry matter is represented by 
proteins (0.7-4.6%), soluble glucides (0.01-8.0%), fats (0.04-0.1%), crude 
cellulose (0.2-3.5%), mineral salts or ash (0.4-1.9%), vitamins, etc. [7]. 
Culinary quality of potato tubers is determined by appreciating their behavior 
at boiling. Culinary quality is given by qualitative indices which show 
characteristics regarding the general aspect of boiled tubers, the taste, 
crushing at boiling, pulp consistency, mealiness, moisture, structure of the 
starch granules, pulp color, blackening after boiling.  
The purpose of these studies was to determine the main culinary and 
nutritional indicators from potato tubers of some potato tubers cultivate at 
Station of Research and Development for Potato Culture Targu Secuiesc. 
The main antioxidants identified in the chemical composition of the potato 
tubers (especially those with peel/red or blue pulp are: polyphenols 
(especially anthocyanins), L ascorbic acid, carotenoids, tocopherols, lipoic 
acid and selenium.   
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Potato (Solanum tuberosum L.) is one of the most 

consumed agricultural products, occupying third place 

after rice and corn (FAO, 2015). It is a source of good 

quality protein and a rich source of energy. It is also an 

important source of glucides (starch), vitamins, 

especially vitamin C, but also B1, B3 and B6, minerals 

(calcium, potassium, phosphorus and magnesium) [5]. 

Iron content is moderate, but this microbioelement is 

well absorbed due to the high concentration of L 

ascorbic acid of potato tubers. Contains in low 

percent’s lipids and proteins, but it is rich in valuable 

essential amino acids. Pantothenic acid, folate and 

riboflavin are other biologically active compounds that 

give to potato tubers plus nutritional value [4].  

The antioxidant content of potato tubers is not yet 

appreciated by consumers. In fact, in our country, there 

are few data regarding to potato compounds which act 

as antioxidants. 

Few consumers know that potato tubers contain 

vitamin C in high percent compared to other 

vegetables, percent which in some cases can cover 

daily dietary needs (ADI = 60 mg for adults). 

A tuber of 100 g boiled in shell ensures 16 mg ascorbic 

acid – 80% of a child daily requirement and 50% of 

some adult daily requirements [10]. 

Potato contribution to energy input depends by the way it 

is prepared: boiled potato assures approximate 0,3 Mj / 

100 g fresh substance, and potato chips or pommes frites 

assure up to 0,6 Mj / 100 g fresh substance, 

carbohydrates representing the main source of energy [8]. 

According to Morar in one kilogram of fresh tubers 

were determined: 720 calories, 15 g protein, 57 g 

carbohydrates, 1,5 mg vitamin B1, 7,0 mg vitamin B2, 

10,0 mg vitamin PP, 110,0 mg vitamin C, significant 

amounts of K, P, Na, Ca, Fe [11]. 

Potatoes with white and yellow pulp are highly 

appreciated throughout the world. The intensity of 

yellow color varies from pale yellow to orange. 
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Previous studies specified that tubers which have very 

yellow pulp color contain high percent β-carotene. 

Potatoes with a white or yellow pulp contain, 

interesting, approximately same carotenoids, intense 

yellow color of last varieties are actually due, high 

concentration of certain xanthophyll’s. 

Activity estimation of these enzymes is useful for 

choosing those varieties to which the blacking process 

(enzymatic browning) is less pronounced, and the 

blushing process may take place in more economic 

conditions. 

These enzymes particularly influence the blushing 

operation (its duration and temperature), operation with 

important role in the process of chips obtaining. 

Peroxidase present in vegetal products is one of the 

most thermostable enzymes. That's why estimation of 

peroxidase activity is widely used as an indicator for 

blushing process, especially in the industrial potatoes 

processing, for chips, potato flakes obtaining. 

 

Material and Method 

 
Biological tested material 

  

The tested samples came from the following 

potato varieties: Albioana, Arnova, Gared, Hermes, 

Impala, Lady Amarilla, Lady Claire, Manitou, Opal, 

Riviera, Rudolph and Salad Blue 

 

Methodology 

 

The culinary quality analyzes were made 

organoleptically, the appreciation of the quality indices 

being made after the scoring system proposed by Lugt 

and Goodijk, 1959 (Table 1) [2].

 

Table 1  

The scheme for appreciation of potato culinary qualities  

Traits 
Graduation  

1 2 3 4 

Overall appearance Very pleasing Pleasing Less pleasing Unpleasing 

Crushing on boiling Stay entire Crushing less Crushing Crushing more 

Consistency Very consistent Consistent Less consistent Uneven consistency 

Mealiness Waxy Less mealiness Mealiness Very mealiness 

Moisture Wet Less humid Rather dry Dry 

Structure of starch Fine granules Suitable fine granules Large granules Very large granules 

Taste Exccelent very good Good Less good 

Color: white = 1; Milky = 2; Dirty white = 3; Yellowish = 4; Yellow = 5; Intense yellow = 6. 

 

Chips color notes were appreciated by the coloring 

index for chips quality assessment at the Agricultural 

Conservation and Processing Institute, Wageningen, 

the Netherlands. 

Determination of the starch content was made using the 

Polikeit balance. The method is based on the 

determination of the potato tubers specific gravity 

using special balances (Reimann and Polikeit) and the 

positive correlation between the specific weight and the 

dry matter content of the starch determined by the tests 

(read the dry matter content and the starch content 

according to the value obtained for specific weight). 

The principle of the method for the raw coloring 

indicator appreciation consists in analyzing the color of 

the potato slices placed on a glass plate with labels 

after a period of 4 hours and comparing them with a 

standard scale (Figure 1). 

 

 
 
 
 
 
 
 
 
 
 

Fig. 1. Standards used to estimate the raw color indicator 

 

The total carotenoid content was determined 

according to the method described by Burgos et al. 

(2009) without alkaline hydrolysis [3]. 

The content of L-ascorbic acid (vitamin C) was 

determined using an enzymatic method (L ascorbic 

acid test kit, Megazyme, Enzyme L-Ascorbic Acid). 
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The method is based on the modification of the 

absorbance’s caused by the reduction of 3-(4,5-

dimethylthiazole-2)-2,5-diphenyltetrazolium bromide 

before and after the addition of ascorbate oxidase, the 

concentration of L-ascorbic acid being directly 

proportional to this change. The AA content was 

expressed in mg/19kg dry matter [1]. 

Estimation of enzyme activity was performed by 

spectrophotometric methods (at 470 nm for polyphenol 

oxidases and 420 nm for peroxidase versus distilled 

water) [9]. 

 

 

 

 

 

Results and Discussions 
 

The values of the main quality indicators for the tested 

genotypes are presented in the tables 2 and 3. Thus, 

after analyzing table 2, we can see that the highest 

starch content has been registered for Gared variety 

with 19.4% followed by Opal and Lady Claire varieties 

with 19.00%, respectively 18.00%; at the opposite pole 

with the lowest starch content were the early varieties 

Riviera with 13.6%, Impala and Arnova with 13.75% 

(Table 2).  

The best total efficiency it was recorded for Opal and 

Lady Claire varieties with 32.14%, respectively 

30.00%, followed by Gared variety with 28.72%. 

The most suitable varieties for chip processing are 

Lady Amarilla, Lady Claire, Opal and Gared.

 

Table 2  

Results for culinary quality analysis (chips) 

Crt. 

nr. 
Genotype 

Starch 

mean 

%  

Raw 

coloring 

note 

Boiling 

coloring 

note 

Peeling 

efficiency (%) 

Mechanical 

processing 

efficiency (%) 

Total 

efficiency 

(%) 

Chips 

color 

mean 

1 Albioana 17.00 4.67 1.50 81.65 76.58 24.05 6.83 

2 Arnova 13.75 2.67 2.00 82.63 80.00 22.63 5.33 

3 Gared 19.40 3.67 2.83 83.08 79.49 28.72 8.00 

4 Hermes 12.75 2.33 1.17 79.87 75.17 19.46 4.17 

5 Impala 13.75 3.00 1.33 80.11 75.81 24.19 6.17 

6 L. Amarilla 16.25 3.67 3.17 84.21 80.45 24.81 9.00 

7 L. Claire 18.00 4.17 2.83 83.81 81.43 30.00 8.83 

8 Manitou 15.50 2.67 1.33 79.85 76.12 23.13 6.50 

9 Opal 19.00 4.67 4.00 82.65 80.10 32.14 8.67 

10 Riviera 13.60 2.83 1.67 81.02 74.45 23.36 5.00 

11 Rudolph 16.10 3.67 1.17 80.33 77.05 24.59 5.00 

12 Salad Blue 15.60 - - 78.10 74.45 24.09 - 

 

Table 3  

Results for culinary quality analysis (boiling) 

Crt. 

nr. 
Genotype 

Valuation notes for the culinary value of boiled potatoes 

Total Class of 

use 
Aspect Taste Color 

Crushing 

at boiling 
Consistency Mealiness Moisture Structure 

1 2 3 4 5 6 7 8 (4+...+8) 

1 Albioana 2.8 3.0 4.0 1.6 2.3 2.0 1.8 2.1 9.8 A/B 

2 Arnova 1.9 2.3 4.5 1.4 2.3 1.6 1.4 1.9 8.6 A/B 

3 Gared 3.0 2.8 3.3 2.0 2.1 2.8 2.9 2.4 12.2 B 

4 Hermes 2.5 1.9 5.0 1.4 2.1 1.9 1.5 1.3 8.2 B 

5 Impala 2.1 2.9 4.3 1.6 2.4 2.3 2.3 2.3 10.9 A/B 

6 L. Amarilla 2.0 3.1 4.8 1.6 2.1 2.6 2.6 2.3 11.2 B 

7 L. Claire 2.1 2.8 4.0 1.4 2.4 2.3 2.0 2.1 10.2 B 

8 Manitou 1.3 2.6 6.0 1.3 2.3 1.4 1.4 1.1 7.5 A 

9 Opal 1.9 2.5 4.3 1.5 1.8 2.0 1.9 1.8 9.0 A/B 

10 Riviera 1.9 2.5 4.0 1.5 2.1 2.1 2.3 1.9 9.9 A/B 

11 Rudolph 1.8 2.8 2.3 1.4 2.1 1.9 1.6 1.9 8.9 A/B 

12 Salad Blue 3.8 3.0 - 2.6 2.8 2.6 2.6 2.4 13.0 B/C 

 
Regarding the results about culinary quality to boiling 

we can see that all varieties tested are classified in 

quality classes A (boiling potato) and B (salad potato) 

(Table 3). 

Highest starch content (estimated by the polarimetric 

method) has been registered for Gared, Opal, Albioana 
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and Lady Claire varieties. Gared variety was 

highlighted also by the highest level of carotenoid 

content (1,52 mg/kg DM) in tubers pulp. On the 

opposite pole, there was Riviera variety (only 0,33 

mg/Kg DM) (Table 4). 

Regarding the vitamin C content (L ascorbic acid), 

Hermes and Manitou varieties were remarked by the 

highest levels of the concentration in this antioxidant 

(700 mg/kg DM and respectively 633 mg/Kg DM).

Table 4  

Results regarding total carotenoids content and for vitamin C content 

Crt. nr Variety Starch (%) 
Carotenoids (mg / kg 

dry substance DM) 

L ascorbic Acid (mg / 

kg dry substance DM) 

1 Albioana 17.00 0.38 285 

2 Arnova 13.75 0.65 160 

3 Gared 19.00 1.52 183 

4 Hermes 12.75 1.46 700 

5 Impala 13.75 0.62 254 

6 L. Amarilla 16.25 0.82 317 

7 L. Claire 17.00 0.66 384 

8 Manitou 15.50 1.14 633 

9 Opal 18.50 0.82 468 

10 Riviera 14.00 0.33 172 

11 Rudolph 16.10 0.94 177 

12 Salad Blue 15.60 0.48 247 

 
The values obtained for the carotenoids concentration 

determined for the tested varieties Were similar to 

those specified in the literature and those obtained for 

vitamin C content were lower. 

The higher content of carotenoids was identified 

especially for tuber pulp varieties intensely colored in 

yellow. 

 

Results on estimation of enzymatic activity of 

polyphenol oxidases and peroxidases to different 

genotypes of cultivated potatoes at S.C.D.C. Targu 

Secuiesc 

 

Spectrophotometry of the final product of the 

enzymatic reaction allows estimation of enzymatic 

activity, by reading the extinction solution of quinone-

diamine. Extinction value determined Is directly 

proportional with the concentration of colored 

quinones formed, therefore also with the number of 

substrate moles -guaiacol- transformed, thus also with 

peroxidase activity, with its capacity to transform the 

substrate (in our case p phenylenediamine). 

Considering that for all samples we used the same 

conditions, the same product masses taken in the 

analysis, the same dilution factors, the same incubation 

time, to estimate the enzymatic activity of peroxidase 

we compared only absorbance’s (extinctions) samples 

taken from different potato genotypes. 

We considered the activity of the peroxidases from 

tested tissue it is more intense (browning is more 

pronounced) with extinctions difference (absorbance’s) 

(ΔAbs) is bigger. 

 

 
Fig. 3. Enzyme extracts taken from the tested varieties. 
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The techniques used in this paper have so far 

allowed only an appreciation of the studied enzymes 

activity, a hierarchy of the tested samples from this 

point of view. Considering that for all samples we used 

the same conditions, the same product masses taken in 

the assay, the same dilution factors, the same 

incubation time, to estimate the enzymatic activity of 

the peroxidase we compared only the absorbance’s 

(extinctions) of samples extracted from different potato 

genotypes. The lowest enzyme activity of PPO and 

PPO was presented by some Romanian varieties, which 

received the lowest note for the raw coloring (Figure 3 

and 4). 

 

 

 
Fig. 4. The assessment of raw coloring on potato tested tubers 

 

 
 

Fig. 5. Comparative estimation of PO and PPO enzyme activity in tested varieties 

 

Compared with most other tested potato varieties, the 

new Romanian genotypes had a lower enzymatic 

activity of PPO and PO (Figure 5). 

 

Conclusions 
 

 The highest starch content (estimated by the 

polarimetric method) was recorded for the Gared, 

Opal, Albioana and Lady Claire varieties. 

 The Gared variety was also evidenced by the 

highest content of carotenoids (1.52 mg/kg DM) in the 

tuber pulp. 

 Concerning the vitamin C content (L-ascorbic 

acid), the Hermes and Manitou varieties were 

distinguished by the highest concentration levels in this 

antioxidant (700 mg/kg DM and 633 mg/Kg DM 

respectively). 

 The values obtained for the carotenoid 

concentration determined in the tested potato varieties 

were similar to those specified in the literature, and 

those obtained with the vitamin C content were lower. 
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 The higher content of carotenoids was found 

especially in potato varieties with intensely yellow 

colored tuber pulp.  

Compared with most other tested potato varieties, the 

new Romanian genotypes had a lower enzymatic 

activity of PPO and PO. 
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