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Abstract       The content of sugar in carrot roots has a great influence on the 
perception of sweetness and can even mask bitterness. The following 
experimental factors were taken into consideration: the cultivar (Nantes-5 and 
Flakker-3), the sowing period (March and May) and the mode of fertilization 
(organic and chemical). The values that were registered in the experiences 
that were carried out between 2010 and 2012, on two carrot cultivars, 
highlight the high content of sugar (10.73 g/100 g of fresh product) in the 
Nantes-5 cultivar, sown early and organically fertilized. The main 
monosaccharides of the total sugar content from fresh carrot roots were 
determined with the HPLC method. The content of sucrose registers the 
highest percent from the total sugar content, with a value of 66.3 in 2010 and 
58 in 2011, followed by glucose with 20.5 in 2010 and 25 in 2011. Fructose 
registers values of 13.1% in 2010 and 16.1% in 2011.   
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The emergence of a diverse variety of 

carrots characterized by new cultivars (hybrids and 

varieties), with different growing seasons, requires an 

appropriate technology for each region of the country. 

The quality of carrot roots is partially determined by 

the content of sugar, that contributes to a pleasant taste 

(8). Terpenes blocks the sweet taste of carrots (7) and 

some, when present at a high concentration cause 

carrots to taste bitter, not favoured by consumers (6). 

Bitterness is a quality defect and successful marketing 

depends on lowering the occurrence of bitter carrots 

(4).  

 

 In fresh carrot roots, the total sugar content 

varies between 3.5 and 10.7 % (1). Sucrose has the 

highest percent (56.9%), followed by glucose (24.6%) 

and fructose (18.5%) (5). Between 30 and 70 % of 

soluble dry matter is represented by soluble sugars (3). 

 

Materials and Methods 

 
Nantes variety was approved in Romania on 

November 1952. It has a less developed leaves rosette, 

6-8 leaves with thin petiole. Thickened root is 

cylindrical, with prominent neck and rounded top, 

typical for Nantes variety. 

  

 

          
a 

 
b 

Fig.1. Nantes-5 variety: a. whole roots, b. root section  
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Flakker is a Dutch cultivar, obtained in 1937 and breed 

continuously. Leaves rosette is well developed. 

Thickened root is conical, 18-22 cm long, with large 

neck of 5-6 cm, slightly rounded on top.
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Fig. 2. Flakker-3 variety: a. whole roots, b. root section  

 

The analysis through which the sugar content 

of carrot juice was determined was performed using 

High Performance Liquid Chromatography (HPLC). 

After the filtering of the aqueous solution, the sugar 

content is determined using HPLC with RI detection 

(Refractive index).  

The picks are identified on the basis of their 

retention times. The quantification is performed based 

on the peak area or peak height. The method can be 

applied to any matrix that contains sugars in the 

chemical composition.  

The standard solutions of each sugar are 

injected separately into the HPLC in order to determine 

the specific retention time. Afterwards, the mix of 

standards is injected in order to verify the appropriate 

separation of the picks at the baseline. In order to 

achieve the calibration curve the following solutions 

were prepared (Table.1): 

 

Table 1 

Solutions prepared in order to achieve the calibration curve 

 

Fructose (%) 5 10 20 30 35 40 45 50 

Glucose (%) 4.5 10 20 25 30 35 40 45 

Sucrose (%) 0.25 0.5 1 3 5 7.5 10 15 

 

Results and Discussions 

 
The combined influence of the experimental factors throughou  the years of 2010-2012 on the content of 

sugars in carrot roots (table 2), based on the Duncan test, is presented as following: 

 

Table 2 
Combined influence of the cultivar, sowing period and fertilizer 

on organic carbohidrate of the carrot roots 
  

Cluj-Napoca, 2010-2012 

Sowing period Fertilization Cultivar 
Total carbohydrate 

(g/100g sp) 
Significance of results 

late organic Flakker-3 7.37 A 

late chimical Nantes-5 7.70 A 

late chimical Flakker-3 8.20 AB 

early chimical Nantes-5 8.68 B 

late organic Nantes-5 8.69 B 

early organic Flakker-3 9.06 BC 

early chimical Flakker-3 9.70 C 

early organic Nantes-5 10.73 D 

     DS   0.84—0.92 
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 the total carbohydrate content registered 

values between 7.37 and 10.73 g /100 g of fresh 

product; 

  the Nantes 5 cultivar, organically fertilized, 

registered the highest value (10.73 g/ 100 g of fresh 

product); this cultivar in general has the highest yield 

when using organical fertilization, regardless of the 

sowing period; 

  the Flakker 3cultivar, sown early, registers 

similar values, regardless of the method of fertilization. 

The early sowing period influences the total 

content of sugar from each variant in a positive 

manner. Organic fertilization has a positive influence 

on the total sugar content, for both cultivars and 

sowing periods. 

The three main sugar components from carrots are 

(table 3): 

  glucose, with a percent between 4,15 (Nantes 5, 

sown late and organically fertilized) and 17,16% 

(Nantes 5, early sowing and chemically fertilized); 

  fructose, with a percent between 3,67 (Nantes 5, 

sown late and organically fertilized) and 14,14% 

(Nantes 5, sown early and organically fertilized); 

  sucrose, with a percent ranging from 4,94 

(Flakker 3, sown late and organically fertilized) to 6,33 

(Nantes 5, early sown and organically fertilized).

  

Table 3 

 

Combined influence of the cultivar, sowing period and fertilization method 

on the main carbohydrate content in carrot roots 
Cluj-Napoca, 2010 

Sowing 

period 
Fertilization Cultivar 

Content of (%): 

Fructose 

g/100g sp 

Glucose 

g/100g sp 

Sucrose 

g/100g sp 

Total 

g/100g sp 

early chimical Nantes-5 1.19 2.24 5.23 8.66 

early chimical Flakker-3 1.18 2.09 5.52 8.79 

early organic Nantes-5 1.63 2.57 6.33 10.53 

early organic Flakker-3 1.10 2.21 4.90 8.21 

late chimical Nantes-5 0.55 0.62 5.93 7.10 

late chimical Flakker-3 1.10 1.26 5.57 7.93 

late organic Nantes-5 1.21 1.61 5.83 8.65 

late organic Flakker-3 0.78 1.09 4.94 6.81 

Mean of experience 1.09 1.71 5.53 8.34 

Ratio of total (%) 13.1 20.5 66.3 100.0 

 

The results that were obtained concerning the 

total sugar content for  the year 2011 can be observed 

in table 4, the values ranging from 7,92 g/100 g of 

fresh product and 10,93 g/100 g of fresh product. 

The results for the three main sugar 

components are as follows: 

 the highest content of fructose is found in the 

variant with Nantes 5 cultivar, sown early and 

chemically fertilized, with a value of 2,42 

g/100 g of fresh product. The variant with 

Flakker 3 cultivar, sown in March and 

chemically fertilized registered the lowest 

value, of 1,66 g/100 g of fresh product. 

 the highest glucose content was found in the 

Nantes 5 cultivar, chemically fertilized and 

sown in March and organically fertilized and 

sown in May (3,48 g/100 g of fresh product); 

 the sucrose content registered the highest 

value in the variant with Flakker 3 cultivar, 

sown late and organically fertilized (7,26 

g/100 g of fresh product). The lowest value 

was found in the variant with Nantes 5 

cultivar, chemically fertilized and sown both 

early and late (2,68 and 2,8 g/100 g of fresh 

product).  

The data obtained in the experiment carried 

out in the village of Gârbău are congruent to the results 

of HALIU et al. (2), that registered values between 5, 

07 and 6,8 g/100 g of fresh product, the highest values 

being that which was organically fertilized.
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Table 4 

 

Combined influence of the cultivar, sowing period and fertilization method  

on the main carbohydrate content in carrot roots 

Cluj-Napoca, 2011 

Sowing 

period 
Fertilization Cultivar 

Content of (%): 

Fructose 

g/100g sp 

Glucose 

g/100g sp 

Sucrose 

g/100g sp 

Total 

g/100g sp 

early chimical Nantes-5 2.42 3.48 2.80 8.70 

early chimical Flakker-3 1.48 2.94 6.19 10.61 

early organic Nantes-5 1.50 2.59 6.84 10.93 

early organic Flakker-3 1.66 2.37 5.88 9.91 

late chimical Nantes-5 2.13 3.48 2.68 8.29 

late chimical Flakker-3 1.08 1.58 5.81 8.47 

late organic Nantes-5 1.32 2.23 5.17 8,72 

late organic Flakker-3 0.26 0.40 7.26 7.92 

Mean of experience 1.48 2.38 5.33 9.19 

Ratio of total (%) 16.1 25.0 58.0 100.0 

 

Conclusion 

 
Organic fertilization has a positive influence 

on the total sugar content, for both cultivars and 

sowing periods. 

The culture established in March recorded the 

highest values of sugar content for the two cultivars 

studied. A high content of sugars can be noticed in the 

Nantes-5 variety sown in March and organically 

fertilized (10.93 mg/100 g f.m.). The results of the 

current study indicate that organic fertilization has a 

positive influence on the total sugar content. 

The sucrose content registered the highest 

value in the variant with Flakker 3 cultivar, sown late 

and organically fertilized (7,26 g/100 g of fresh 

product). The lowest value was found in the variant 

with Nantes 5 cultivar, chemically fertilized and sown 

both early and late (2,68 and 2,8 g/100 g of fresh 

product).  
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