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Table 1- Analysis of Variance effect of treatment nitrogen source on total anthocyanin,
callus diameter, growth index of apple callus.
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Table 2- Effect of combination nitrogen source on anthocyanin content, growth index
and callus diameter in callus culture of apple.

05 clale ol il Glaee IS A, asla o S s
Nitrogen concentration tjfjl.; 53 Digf) (s y3) (e des)
o3 sol IS ey G 05 Callus Growth  Callus Diameter
(J 30 ko) (J 30 ko) Anthocyanin Index (mm)
(%)
NH,CL KNOs content
(mM) (mM) (mgkg“FW)
0.0 30.0 5.45 69.526 20.0
1.0 28.2 5.8 115.418 20.0
2.5 28.2 7.47 118.123 20.0
5.0 25.0 9.68 153.42 21.33
10.0 18.8 10.9 112.5 22.0
15.0 15.0 7.45 109.47 19.5
20.0 9.4 6.54 108.98 21.33
25.0 5.0 4.07 101.909 18.5
30.0 0.0 3.02 56.198 18.0
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Figure 1- Apple callus from different treatments of nitrate and ammonium: (1)
treatment of 30mM ammonium, (2) treatment of 10 mM ammonium and 18.8 mM
nitrate .
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Figure 2- Effect of different concentrations of magnesium on total anthocyanin content
in apple. Different letters above each column indicate significant differences (p<0.01).
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Figure 3- Effect of different concentrations of magnesium on callus diameter. Different
letters above each column indicate significant differences (p<0.01).
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Figure 4: Effect of different concentrations of magnesium on callus growth index of
apple. Different letters above each column indicate significant differences (p<0.01).
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Abstract

Anthocyanins have attracted a great deal of attention due to their capability in
protecting humans from chronic diseases. Production of natural anthocyanins from fresh plant
material has many limitations. Therefore, the use of plant biotechnology for the production of
anthocyanin has been put in focus without such restrictions. From the other hand, some crab
apples can produce anthocyanins in their various organs including in vitro-grown calli. In this
study, in order to investigate the effect of different concentrations of magnesium and nitrogen
source for in vitro production of anthocyanin from callus cultures of a red-fleshed crab apple
genotype, leaf explants from in vitro grown seedling was exploited to produce callus. After
obtaining sufficient amount of callus, treatments were exerted in a completely randomized
design with four replications for each treatment and four explants in each replication. With
addition of magnesium to the medium, anthocyanin production increased up to 3 fold and the
highest concentration of anthocyanins was observed in the highest magnesium concentration
(40 mM). However, at this concentration, the growth rate of calli reduced. Changing the
nitrogen source also affected the production of anthocyanins. The best nitrogen source for the
production of anthocyanin was the combination of 10 mM ammonium and 18.8 mM nitrate as
well as 5 mM ammonium and 25 mM nitrate.
Keywords: Ammonium, Anthocyanin, Callus, Magnesium, Nitrate.
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