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Abstract       Light has a stimulating effect on callus biosynthetic potential, the 
genotype is the main factor that controls the productive potential of cultures. 
In photoperiod conditions, the highest biosynthetic potential have been 
observed for calli of Negru Tinctorial (12,04 mg/g) and Burgund Mare (5,88 
mg/g) varieties, while the lowest for calli rising from Cabernet Sauvignon (1,14 
mg/g), Pinot Noir (2,76 mg/g) and Merlot (3,17 mg/g) varieties.   
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The development of biotechnologies, specific methods 

applied for vegetal cells and tissue cultures may 

provide new possibilities for processing chemical 

products of vegetal origin. 

 The progress and approaches made in 

biochemistry enabled the elaboration and improvement 

of intervention techniques on Vitis vinifera L. species, 

by means of non conventional methodologies provided 

by plant biotechnology. 

 

Biological Material and Methods 

 
 The biological material, donor of explants 

consisted of 6 grapevine varieties found in the 

Ampelographic collection of Faculty of Horticulture 

and Forestry of Banat’s University of Agricultural 

Sciences Timisoara.  

 The studied grapevine varieties for red wines 

are: Burgund Mare, Cabernet Sauvignon, Oporto, 

Merlot, Negru Tinctorial and Pinot Noir. The 

biological material used for our researches consisted of 

grapevine shoots. 

 The culture medium that have generated best 

results was represented by a variant of Murashige-

Skoog [1, 5] medium supplemented with auxin and 

cytokinin in a ration 4:1. 

 The explants were incubated in the growth 

chamber with controlled climate conditions and 

photoperiod of 16 hours light/ 8 hours dark and 24 

hours darkness.  

 Explant incubation was done at 24 - 25°C and 

relative moisture between 50 - 70%.  

 Generally, callus induction for most of vegetal 

species, requires the introduction into culture medium 

of an auxin or in some cases auxin associated with 

cytokinin in a ratio favorable for auxin [2, 3, 4]. 

 The anthocyanin compounds were extracted 

from cell cultures using acidulated methanol solution 

1% chloride acid. The extraction has been left to rest 

over night at 4°C. After extraction, the samples were 

centrifuged for 3 minutes at 5000 rot/minute and then 

the supernatant was analyzed using the 

spectrophotometer at variable wave length UV-VIZ 

JENWAY 6505.  

 The UV-VIZ spectra were traced for the wave 

length domain 350–700 nm, considering all studied 

grapevine varieties and the wave length for which the 

absorbance was maximum (λ = 525 nm) was identified.  

 The total anthocyanins were determined being 

expressed as cyanidin-3–glucoside using the molar 

extinction coefficient 2,95 x 10
4
. 

 

Results and Discussions 
  

 The analysis of variance for the total amount 

of anthocyanins extracted from callus cultures 

incubated at 24°C under a photoperiod of 16 hours 

light/8 hours dark, the results presented in Table 1, it is 

shown that there are distinct significant differences 

between repetitions in terms of quantity of 

anthocyanin. Also, we have observed distinct 

significant differences between cultivars (F = 1962,12) 

in the amount of anthocyanin. 
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Table 1 

a) Variance analysis regarding the anthocyanin amont (mg/g callus) in callus culture incubated at 24º C,  

photoperiod 16h light / 8h dark 

Source of variation SP GL S2 F test 

Total 221,89 20   

Repetitions (Period) 0,90 2 0,45 F =23,97** 

Grapevine varieties 220,77 6 36,79 F = 1962,12** 

Error 0,23 12 0,02  

 

b) The significance of differences between the grapevine varieties regarding the anthocyanin amount (mg/g 

callus) in the callus culture incubated at 24˚C, photoperiod 16h light/8h dark 

No. Grapevine variety Concentration (mg/g) Relative Difference Significance 

  
x

sx  %s  value (%)   

1 Experimental average 5,03+0,15 5,04 100,00 0,00 Martor 

2 Merlot 3,17+0,23 12,79 63,14 -1,85 000 

3 Negru Tintorial 12,04+0,27 3,88 239,43 7,01 *** 

4 Pinot Noir 2,76+0,09 5,87 54,87 -2,27 000 

5 Burgund Mare 5,88+0,11 3,27 116,96 0,85 *** 

6 Oporto 5,17+0,11 3,75 102,92 0,15 - 

7 Cabernet Sauvignon 1,14+0,07 10,54 22,68 -3,89 000 

 

DL 5% DL 1% DL 0,1 % 

0,24 mg/g 0,34 mg/g 0,48 mg/g 

 

 

In case of callus maintaining using photoperiod 

regimes with 16 hours light/ 8 hours dark, the amount 

of synthesized anthocyanins varied between 1,14 mg/g 

on Cabernet Sauvignon, and  12,04 mg/g, on Negru 

Tinctorial variety with a variation amplitude of  10,9 

mg/g. Considering the same light regime, the most 

reduced biosynthethic potential was registered for calli 

resulting from Cabernet Sauvignon (1,14 mg/g), Pinot 

Noir (2,76 mg/g) and Merlot (3,17 mg/g) varieties. The 

differences between registered values for all three 

grapevine varieties and the value of experimental 

mean, control variant (5.03 mg/g) were very 

significantly inferior. 

 The anthocyanin amounts synthesized by calli 

rising from Negru Tinctorial (12,04 mg/g) and  

Burgund Mare (5,88 mg/g) varieties were superiorly 

very significant comparing the control variant. In case 

of Oporto variety, the value of anthocyanin amount 

(5,17 mg/g) synthesized by calli was very close to the 

one registered by the control variant, without 

statistically insured differences.   

 In conditions of dark cultivation, by analysis 

of variance for the amount of anthocyanins extracted 

from the callus culture incubated at 24°C, it appears 

that between repetitions used in terms of quantity of 

anthocyanins there are not statistically assured 

differences but there are differences between the 

varieties studied, differences that are distinctive 

significant, with a recorded F-test value 1089,93 (Table 

2).

 

 

 

Table 2 

a) Variance analysis regarding the anthocyanin amont (mg/g callus) 

 in callus culture incubated at 24º C, 24h darkness 

Source of variation  SP GL S2 F test 

Total 36,39 20   

Repetitions (Period) 0,03 2 0,02 F =2,99 

Grapevine varieties 36,29 6 6,05 F = 1089,93** 

Error 0,07 12 0,01  
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b) The significance of differences between the grapevine varieties regarding the anthocyanin amount (mg/g 

callus) in the callus culture incubated at 24˚C, 24h darkness 

No. Grapevine variety Concentration (mg/g) Relative Difference Signification 

  
x

sx  %s  value (%)   

1 Experimental average 2,36+0,03 2,06 100,00 0,00 Blank 

2 Merlot 2,16+0,06 4,94 91,36 -0,20 00 

3 Negru Tintorial 5,10+0,04 1,49 216,08 2,74 *** 

4 Pinot Noir 1,29+0,03 4,24 54,68 -1,07 000 

5 Burgund Mare 2,75+0,08 4,79 116,65 0,39 *** 

6 Oporto 2,30+0,05 3,63 97,66 -0,06 - 

7 Cabernet Sauvignon 0,56+0,03 9,86 23,57 -1,80 000 

 

DL 5% DL 1% DL 0,1 % 

0,13 mg/g 0,19 mg/g 0,26 mg/g 

  

 

The anthocyanin amount synthesized by calli grown at 

dark varied between 0,56 mg/g, in Cabernet 

Sauvignon, and 5,10 mg/g, for Negru Tinctorial, with a 

variation amplitude of  4,54 mg/g. 

 The differences between synthesized 

anthocyanin amounts by calli rising from studied 

grapevine varieties, except for Oporto variety and the 

mean value of experimental mean- control variant 

(2,36 mg/g), were statistically covered. 

    

 

Table 3 

The photoperiod effect regarding the anthocyanin concentration (mg/g callus)  

in callus culture on grapevine varieties 
Grapevine variety Photoperiod (light/dark) Average 

 16 h / 8 h 0 h / 24 h  

Merlot 3,17+0,23 2,16+0,06 2,67 

Negru Tintorial 12,04+0,27 5,10+0,04 8,57 

Pinot Noir 2,76+0,09 1,29+0,03 2,02 

Burgund Mare 5,88+0,11 2,75+0,08 4,32 

Oporto 5,17+0,11 2,30+0,05 3,74 

Cabernet Sauvignon 1,14+0,07 0,56+0,03 0,85 

Average 5,03 2,36 

Relative value (%) 100 46,93 

Difference 0,00 -2,67 

Signification Blank 00 

                                       DL5%=0,53mg/g   DL1%=1,22mg/g  DL01%=3,89mg/g 

 

 

As regards the anthocyanin synthesis for the varieties 

studied at two photoperiodes is noted that compared to 

the control (photoperiod 16 hours light and 8 hours 

dark) photoperiod of 24 hours dark shows distinct 

significant inferior differences (Table 3). 

 Comparing varieties mean in terms of 

anthocyanin synthesized concentration in callus 

culture, it is shown that the varieties studied showed 

values between 0,85 mg/g for Cabernet Sauvignon and 

8,57 mg/g for Negru Tinctorial variety, with a variation 

amplitude of 7,72 mg/g 

 Values registered for Negru Tinctorial variety 

were very significantly superior to other varieties in 

terms of anthocyanin synthesis in callus culture. 

 In terms of the amount of anthocyanin, Negru 

Tinctorial variety is followed by Burgund Mare (4,32 

mg/g), Oporto (3,74 mg/g), Merlot (2,67 mg/g), Pinot 

Noir (2,02 mg/g) and Cabernet Sauvignon (0,85 mg/g) 

cultivars. The differences between varieties means 

were all highly significant (Table 4). 

 

 

 

 

 



 103 

Table 4 

The comparison of variety mean regarding the anthocyanin concentration (mg/g callus) 

using callus culture 

Grapevine varieties Averages 
Relative values 

(%) 

Difference/ 

Significance 

Negru T– Merlot 8,57 2,67 321,50 5,90*** 

Pinot N – Merlot 2,02 2,67 75,96 -0,64000 

Burgund M – Merlot 4,32 2,67 161,97 1,65*** 

Oporto – Merlot 3,74 2,67 140,32 1,07*** 

Cabernet S – Merlot 0,85 2,67 31,82 -1,82000 

Pinot N – Negru T 2,02 8,57 23,63 -6,54000 

Burgund M – Negru T 4,32 8,57 50,38 -4,25000 

Oporto – Negru T 3,74 8,57 43,64 -4,83000 

Cabernet S – Negru T 0,85 8,57 9,90 -7,72000 

Burgund M – Pinot N 4,32 2,02 213,22 2,29*** 

Oporto – Pinot N 3,74 2,02 184,72 1,72*** 

Cabernet S – Pinot N 0,85 2,02 41,89 -1,18000 

Oporto – Burgund M 3,74 4,32 86,63 -0,58000 

Cabernet S – Burgund M 0,85 4,32 19,65 -3,47000 

Cabernet S – Oporto 0,85 3,74 22,68 -2,89000 

DL5%=0,14 mg/g    DL1%=0,20 mg/g      DL0,1%=0,27 mg/g 

 

 

Comparing photoperiods regarding anthocyanin 

concentrations shows that differences between 

photoperiods are statistically assured for all studied 

varieties, so differences are significant for varieties 

Merlot and Cabernet Sauvignon, distinctive significant 

for varieties Burgund Mare, Oporto, Pinot Noir and 

very significant for Negru Tinctorial variety (Table 5).

  

 

Table 5 

a) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Burgund Mare variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 2,75 5,88 46,80 -3,1300 

 

b) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Cabernet Sauvignon variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 0,56 1,14 48,77 -0,580 

 

c) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Merlot variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 2,16 3,17 67,90 -1,020 

 

d) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Oporto variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 2,30 5,17 44,53 -2,8700 
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e) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Negru Tinctorial variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 5,10 12,04 42,35 -6,94000 

 

f) The comparison of photoperiods regarding the anthocyanin concentration (mg/g callus) 

using callus culture at Pinot Noir variety 

Photoperiod conditions Averages 
Relative 

values (%) 

Difference/ 

Significance 

0 h / 24 h - 16 h / 8 h 1,29 2,76 46,76 -1,4700 

DL5%=0,54 mg/g     DL1%=1,14 mg/g       DL0,1%=3,35 mg/g  

 

 

The study results regarding the influence of light 

regime on biosynthetic potential revealed that between 

anthocyanin production of calli rising from different 

grapevine varieties  there are significant, distinct 

significant and very significant differences. 

 For instance, the biosynthetic potential of calli 

pertaining to Negru Tinctorial was higher in 

photoperiod conditions (12,04 mg/g) than in dark 

conditions (6,94 mg/g). The anthocyanin amount 

synthesized by calli grown at dark was with 57,64% 

more reduced than anthocyanin amount produced by 

calli grown in photoperiod conditions.  

 

Conclusions 
 

 Nevertheless, light has a stimulating effect on 

callus biosynthetic potential, the genotype is the main 

factor that controls the productive potential of cultures.  

 In photoperiod conditions, the highest 

biosynthetic potential have been observed for calli of 

Negru Tinctorial (12,04 mg/g) and Burgund Mare 

(5,88 mg/g) varieties, while the lowest for calli rising 

from Cabernet Sauvignon (1,14 mg/g), Pinot Noir 

(2,76 mg/g) and Merlot (3,17 mg/g) varieties.  
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