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Abstract       In 2016 has made a study to determine the influence of food 
colorants on plantlets. The experience was bifactorial with experimental factor 
a: food colorant (used in the nutritive medium) with 6 graduations: colorless, 
yellow, violet, green, red, blue and experimental factor b, the cultivar with 3 
graduations: Roclas, Rustic and Zamolxis. It has been researched the 
influence of food colorants over the plantlets height, the number of leaves, the 
root length. The green food colorant present good results over the parameters 
analyzed, presented significant difference, statistical assured compared to 
control (colorless food colorant). Regarding the number of leaves, there were 
no statistical differences, compared to control. Regarding the influence of 
cultivar, Zamolxis recorded significant difference for two elements: plantlets 
height and number of leaves, compared to control (Roclas).   
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In vitro culture techniques is the most sure 

way to obtain a starting material free of pathogens and 

the fastest way to promote new varieties of potato. 

After applying ELISA technique, plants free of 

pathogens agents are multiplied and microplants 

obtained are microcuttings in vitro for producing 

minitubers [2]. In countries without cold winters, to 

break the cycle pathogenic, seed potato production is 

difficult due to high pressure of infection with virus 

throughout the year.  

It was applied a new accessible and efficient 

method, in 2016, by potato varieties micropropagation 

on colored backgrounds, consisting of food naturals 

colorants added to nutrient medium for stimulate 

multiplication rate and improving the process of 

rooting in vitro and ex vitro. It was used Romanian 

varieties, with white shell - yellowish pulp. too. The 

varieties selected for experience were: Roclas, 

Zamolxis and Rustic.  

The advantage of in vitro micropropagation is 

rapid multiplication to infinity, a genetically identical 

plant material from which was started, in particular the 

material "rejuvenated", healthy and more 

homogeneous. Meristem culture is thus the starting 

point in obtaining a healthy material to initiate a 

culture in vitro [1]. 

Potatoes are easily susceptible to many pests 

and diseases. The use of tissue culture technology for 

the rapid multiplication of the planted material free of 

disease has facilitated the production of seed potatoes 

in large quantities. 

For successful cultivation of explants in vitro 

plant has an important role to achieve mixes nutrients 

to meet vital needs and inoculated tissue explants in 

vitro [4]. Explants vegetal can be kept alive by 

inoculation and growth on aseptic medium, complex in 

terms of their chemical composition. 

Choice of culture medium composition is 

made depending on the purpose. For potato, the most 

used medium is Murashige –Skoog (1962), but they are 

used media Gamborg et colab. (1968 B5), Linsmaier-

Skoog(1965)(LS); Nitsch(1969), White(1963). Rapid 

multiplication is very flexible and provides a high 

multiplier. Also produce disease-free seed potato, from 

seed carriers of disease. 

Chemical elements, indispensable for vegetal 

explants growth, cultured on aseptic media, as well as 

the the compounds under which they have to find the 

culture substrate have been established on the basis of 

research carried out over time by plant nutrition 

specialists and testing. 

 

Materials and Method 

 
In 2016, was performed an experience in 

which was determined the influence of food colorants 

on plantlets, bifactorial experience a*b, with 18 

variants distributed in 5 repetitions, using the following 

degrees: 

- The experimental factor a: food colorant 

(used in the nutritive medium) with 6 graduations:-a1: 

colorless (without food colorant - control nutritive 

medium); -a2: yellow; -a3: violet; -a4: green; -a5: red; 

-a6: blue. 

 The experimental factor b: the cultivar with 3 

graduations: -b1: Roclas; -b2: Rustic; -b3: Zamolxis. 
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As a control was fixed the variant of Roclas 

variety, experienced on medium Murashige – Skoog 

without food colorant. 

The experience has as a starting point 

meristems of Romanian varieties Roclas, Rustic and 

Zamolxis created at NIRDPSB Brasov. Meristems 

taken from potato sprouts are inoculated "in vitro" for 

obtaining a healthy pre-basic material. After a period 

of 6-8 months from meristems are developing plantles. 

To ensure phytosanitary accuracy is made ELISA test 

and infected clones are removed, continuing 

multiplication from healthy ones. The developed 

plantlets are cut to each internode level into 

minicuttings. These are inoculated to nutrient medium. 

After 4 weeks (when plantlets were developed) were 

made determinations about over the plantlets height, 

the number of leaves, the root length. 

The nutrient medium used was Murashige-

Skoog (supplemented with sucrose 2%, agar 0.8%, 

NAA 0.5 mg/l), the pH was reduced to 5.6-5.8. Were 

used five food colorant added to Murashige-Skoog and 

comparative with these, it was used the control 

medium (Murashige-Skoog). The medium was 

sterilized by autoclaving for 15'. Were used for 

experimentation Roclas, Rustic and Zamolxis varieties 

to determine the behavior of these varieties under the 

influence of food colorants (figure 1). 

 

 
 
 
 
 
 
 
 
 
 

Fig.1 The influence of food colorant over the potato plantlets development 

 

Results and Discussions  

 
The statistical interpretation of the food 

colorants over the plantlets height highlights positive 

differences for violet (2.33 cm), green (1.97 cm), red 

(2.27 cm) and blue (2.00 cm) food colorants used in 

nutritive medium comparative with medium without 

food colorant (table 1). 

  
Table 1 

Influence of food colorants used on culture medium over the plantlets height (cm) 

Food colorants   The plantlets 

height  

The plantlets 

height  

Dif. Sign. 

cm cm 

Colorless (Ct) 8.00 - -  

Yellow 9.67 120.88 1.67 ns 

Violet 10.33 129.13 2.33 * 

Green 9.97 124.63 1.97 * 

Red 10.27 128.38 2.27 * 

Blue 10.00 125.00 2.00 * 

DL 5%= 1.71 cm; DL 1%= 2.67 cm;  DL 0.1%= 4.55 cm. 
Table 2 

Influence of food colorants used on culture medium over the number of leaves 

Food colorants   

 
Number of 

leaves 

Dif. Sign. 

 % 

Colorless (Ct) 8.00 -  - 

Yellow 8.33 104.17 0.33 ns 

Violet 8.73 109.17 0.73 ns 

Green 8.60 107.50 0.60 ns 

Red 8.67 108.33 0.67 ns 

Blue 8.67 108.33 0.67 ns 

DL 5%= 1.15; DL 1%= 1.80; DL 0.1%= 3.07. 
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In the case of food colorants influence over 

the number of leaves the best value recorded violet 

food colorant (8.73 leaves), but without statistical 

difference compared to control (8.00 leaves) (Table 2). 

In the case of the influence of food colorants 

over the root length, it appears that green food colorant 

present a positive significant difference compared to 

control (medium without food colorant), the difference 

was 1.90 cm (Table 3). 

The statistical analysis performed for each 

varieties shows that plantlets height is bigger for 

Zamolxis variety, with a positive difference 

comparative (3.87 cm) with control variety (Roclas) 

(Table 4). 

Analysis of the varieties used in the 

experiment shows that the best results were achieved 

for Zamolxis variety with a number of leaves by 9.07 

and with a with positive difference of 1.23 leaves, 

comparative with control variety (Table 5).

 

Table 3 

Influence of food colorants used on culture medium over the root length (cm) 
Food colorants  Root length Dif. Sign. 

cm % 

Colorless (Ct) 7.63 - - - 

Yellow 7.87 103.11 0.24 ns 

Violet 8.33 109.22 0.70 ns 

Green 9.53 124.95 1.90 * 

Red 7.63 100.04 0.00 ns 

Blue 7.30 95.67 -0.33 ns 

DL 5%= 1.41 cm; DL 1%= 2.21 cm; DL 0.1%= 3.76 cm. 

Table 4 

The influence of variety on the average plantlets height (cm)  

Variety         The plantlets 

              height 

Dif.  Sign. 

     cm        % 

Roclas (Ct) 8.17 100.00 - - 

Rustic 8.92 109.14 0.75 ns 

Zamolxis 12.03 147.29 3.87 * 

DL 5%= 2.38 cm; DL 1%= 5.50 cm;  DL 0.1%= 17.49 cm. 

Table 5 

The influence of variety over the number of leaves 

Variety Number of 

            leaves 

Dif.  Sign. 

         % 

Roclas (Ct) 7.83 100.00 - - 

Rustic 8.60 109.83 0.77 ns 

Zamolxis 9.07 115.79 1.23 * 

DL 5%= 1.17; DL 1%= 2.70; DL 0.1%= 8.58. 

Table 6 

The influence of variety over the root length (cm) 

Variety       Root length Dif.  Sign. 

       cm        % 

Roclas (Ct) 8.83 100.00 - - 

Rustic 7.98 95.27 -0.40 ns 

Zamolxis 8.30 99.05 -0.08 ns 

DL 5%= 2.05 cm; DL 1%= 4.73 cm; DL 0.1%= 15.05 cm. 

 

Analyzing the averages mean / variety for the 

root length (Table 6) can be noticed that the differences 

are low not significant, but negative (comparative with 

control) statistically assured -0.40 cm for Rustic variety 

and -0.08 cm for Zamolxis variety.
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Table 7 

Combined influence of food colorants used on culture medium and variety over the plantlets height (cm) 

             DL 5%= 2.73 cm;                                                                                                                                                                                                                                         DL 5%= 1.97 cm;                                     

            DL 1%= 3.63 cm;                                                                                                                                                                                                                                          DL 1%= 2.77 cm;   
            DL 0.1%= 4.73 cm.                                                                                                                                                                                                                                       DL 0.1%= 4.00 cm. 

Table 8 

Combined influence of food colorants used on culture medium and variety over the number of leaves 

           DL 5%= 1.34;                                                                                                                                                                                                                                                 DL 5%= 1.13;                                                 
           DL 1%= 1.78;                                                                                                                                                                                                                                                 DL 1%= 1.61;   

           DL 0.1%= 2.32.                                                                                                                                                                                                                                               DL 0.1%= 2.42. 

Table 9 

Combined influence of food colorants used on culture medium and variety over the root length (cm) 

            DL 5%= 2.34 cm;                                                                                                                                                                                                                                         DL 5%= 1.67 cm;                                                                                 
            DL 1%= 3.13 cm;                                                                                                                                                                                                                                         DL 1%= 2.34 cm;   

            DL 0.1%= 4.07 cm.                                                                                                                                                                                                                                       DL 0.1%= 3.37 cm. 

Food  
colorants / 

Variety 

Colorless, a1 Yellow , a2 Violet, a3 Green, a4 Red, a5 Blue, a6 Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Plantlets 

height 

(cm) 

Dif 

 

Sig Plantlets 

height 

(cm) 

Dif 

 

Sig Plantlets 

height 

(cm) 

Dif 

 

Sig Plantlets 

height 

(cm) 

Dif 

 

Sig Plantlets 

height 

(cm) 

Dif 

 

Sig Plantlets 

height 

(cm) 

Dif 

 

Sig a2-a1  a3-a1 

 

a4-a1 

 

a5-a1 

 

a6-a1 

 

Roclas, b1 7.2 -  6.4 -  8.8 -  9.9 -  8.2 -  8.9 -  -0.4 ns 2.0 * 3.1 ** 1.4 ns 2.1 * 

Rustic , b2 9.2 0.8 ns 8.4 2.0 ns 8.9 0.1 ns 8.4 -1.5 ns 9.8 1.6 ns 9.4 0.5 ns -0.2 ns 0.3 ns -0.2 ns 1.2 ns 0.8 ns 

Zamolxis,  b3 7.6 1.2 ns 14.2 7.8 *** 13.3 4.5 ** 11.6 1.7 ns 12.8 4.6 ** 11.7 2.8 * 5.6 *** 4.7 *** 3 ** 4.2*** 3.1 ** 

Food  
colorants / 

Variety 

Colorless, a1 Yellow , a2 Violet, a3 Green, a4 Red, a5 Blue, a6 Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Leaves 

number 

Dif 

 

Sig Leaves 

number 

Dif 

 

Sig Leaves 

number 

Dif 

 

Sig Leaves 

number 

Dif 

 

Sig Leaves 

number 

Dif 

 

Sig Leaves 

number 

Dif 

 

Sig a2-a1  a3-a1 

 

a4-a1 

 

a5-a1 

 

a6-a1 

 

Roclas, b1 7.2 -  7.2 -  8.2 -  8.4 -  8 -  7.2 -  0.0 ns 1.0 ns 1.2 * 0.8 ns 0.8 ns 

Rustic , b2 9.2 2 ** 8.6 1.4 * 8.4 0.2 ns 8.6 0.2 ns 8 0.0 ns 9.2 2.0 ** -0.6 ns -0.8 ns -0.6 ns -1.2 o -0.4 ns 

Zamolxis,  b3 7.6 0.4 ns 9.2 2.0 ** 9.6 1.4 * 8.8 0.4 ns 10 2.0 ** 7.6 0.4 ns 1.6 * 2.0 ** 1.2 * 2.4 ** 1.6 * 

Food  
colorants / 

Variety 

Colorless, a1 Yellow , a2 Violet, a3 Green, a4 Red, a5 Blue, a6 Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Dif. 

 

Root 

length 

(cm) 

Dif 

 

Sig Root 

length 

(cm) 

Dif 

 

Sig Root 

length 

(cm) 

Dif 

 

Sig Root 

length 

(cm) 

Dif 

 

Sig Root 

length 

(cm) 

Dif 

 

Sig Root 

length 

(cm) 

Dif 

 

Sig a2-a1  a3-a1 

 

a4-a1 

 

a5-a1 

 

a6-a1 

 

Roclas, b1 8.3 -  7.8 -  8.3 -  9.2 -  9.3 -  7.4 -  -0.5 ns 0.0 ns 0.9 ns 1.0 ns -0.9 ns 

Rustic , b2 6.6 -1.7 ns 9.4 1.6 ns 7.5 -0.8 ns 7.5 -1.7 ns 10 0.7 ns 6.9 -0.5 ns 2.8 ** 0.9 ns 0.9 ns 3.4***  0.3 ns 

Zamolxis,  b3 8 -0.3 ns 8.8 1.0 ns 7.8 -0.5 ns 8.3 -0.9 ns 9.3 0.0 ns 7.6 0.2 ns 0.8 ns -0.2 ns 0.9 ns 1.3 ns -0.4 ns 
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In case of combined influece of food colorants 

used on culture medium and variety over the plantlets 

height (cm) the best result was recorded for Zamolxis, 

by using yellow food colorant, with a very significant 

positive difference 7.8 cm, comparative to Roclas 

variety (Table 7).  

Comparative with control medium the best 

results over the number of leaves were recorded for red 

food colorant with a distinct positive difference (2.0 

leaves), by using Zamolxis variety, folowed by violet 

food colorant, for the same variety (1.4) (Table 8). 

The combined influence of food colorants used 

on culture medium and variety over the root length 

shows that red food colorant registered for Rustic 

variety a very distinct semnificative difference, 

positive (3.4 cm) (Table 9). 

 

Conclusions 

 
The green food colorant present good results 

over the parameters analyzed and presented positive 

significant difference, statistical assured compared to 

control (colorless food colorant, for culture medium 

where was not added food colorant). Regarding the 

number of leaves, there were no statistical differences, 

compared to control. Regarding the influence of 

cultivar, Zamolxis recorded positive significant 

difference for two elements: plantlets height (3.87 cm) 

and number of leaves (1.23), compared to control 

(Roclas).  
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