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Abstract         The purpose of this work is to highlight variability at the 
regenerate level compared with normal plants of Momordica charantia by 
determining the total antioxidant capacity of fruit and productivity assessment. 
The analyzed regenerates have better productivity, recording a high average 
number of fruits per plant (lines 4 and 5). They also have higher antioxidant 
capacity compared with control plants, green fruit recording the highest 
values. 
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Indirect regeneration is fast and easy way to 

induce somatic variability, ensuring the selection of 

plant types with high productivity and increased 

content of biologically active substances, with special 

characteristics(5). Artificial growing conditions, 

hormonal balance and genotype are the main factors 

determining the induction of useful variations in tissue 

cultivated in vitro and regenerate. 

Momordica charantia, bitter cucumber, is a 

tropical plant, to gear to our country, but has low 

productivity. In vitro techniques overcoming this 

problem and to obtain plants with improved traits. 

Biochemical methods to determine total 

antioxidant capacity is often used in highlighting the 

variability induced by in vitro culture (4). 

The purpose of this work is to highlight 

variability at the regenerate level compared with 

normal plants of Momordica charantia by determining 

the total antioxidant capacity of fruit and productivity 

assessment. 

 

Material and Method 
 

In assessing the productivity of field crops, it 

was established the average number of fruits per plant 

in four groups of normal plants, representing the 

control and five groups of regenerate. Each group of 

plants was represented by five individuals. 

To test the antioxidant capacity were used 

harvested before maturity (green fruit) and full 

maturity (ripe fruits).  

The principle method 

The method was originally developed to 

determinate plasma antioxidant capacity (Ferric 

reducing Ability of Plasma) and it was based on the 

plasma cell capacity to reduce the ferric ions to ferrous 

ions in acidic pH forming a colored complex with 

tripiridil triazine (TPZ) which has the maximum 

absorption at 593 nm. Antioxidant capacity is directly 

proportional to the amount of formed ferrous ions, 

which are determined based on a calibration curve 

using standards with known concentrations of ferrous 

ions. 

 

Reagents  

- acetate buffer pH = 3.6, 3.1 g Na3H2O 

acetate, 16 mL glacial acetic acid, dilute to 1 L with 

distilled water. 

  - 40 mM HCl: 1.46mL concentrated HCl 

(11M), bring to 1 L with distilled water . 

- TPTZ solution (2.4.6-tri [2-piridil] s-

triazine) 10 mM: 0.31 g TPTZ dissolved in 100 ml of 

40 mM HCl at 50 ° C, prepare fresh each time. 

 - 20 ferric chloride solution MM: dissolve 

0.54 g Fe Cl36 H2O in 100 l of distilled water, prepare 

fresh. 

 - 1mm ferrous sulphate standard solution: 

dissolve 0.278 g FeSO4 7 H2O in one liter of distilled 

water. With this solution prepare other standard 

solutions contain 0.1 to 1μM Fe2 + / ml. To prepare 

dilutions standards can be presented in the table below. 
 

Test procedure 

Preparation of reagent shockingly mixed with 

10ml 100ml Solution TPTZ acetate buffer, 10ml of 

ferric chloride solution and 24 ml of distilled water. 

Should be stored in plastic flask. The mixture is 

prepared fresh for each set of determinations. 

Graduated in 10ml tubes pipette 2.5 mL of 

each reagent striking and 0.5 mL placed in a thermostat 

at 37 ° C for 4 minutes after which the spectrometer 

can read extinctions using wavelength of 593nm. 

Analog and prepare a set of six benchmarks (see table 

...) and a blind test. Readings of samples and standards 

are blind to evidence. The extinctions obtained 
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construct a calibration curve is interpolated 

concentration of ferrous ions for samples. 

Total antioxidant capacity is directly 

proportional to the concentration of ferrous ions (2). 

 

Results and Discussion  

      Results on productivity 

 

Productivity assessment was done by 

quantifying the number of fruit per plant, a number of 

five lines sources (via callus) compared with normal 

plants (control). Results are shown in Table 1. 

 

 
                                                                                                               Table 1  

Results of in vitro  on regeneranting productivity compared to normal plants  (control) 

 

Specification Group plants Productivity/ plant 

(average nr. fruits) 

 

Control 

1 3 

2 7 

3 22 

4 25 

 

 

Regenerate 

1 24 

2 21 

3 23 

4 29 

5 27 
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Fig. 1. Productivity regenerate of Momordica charantia to normal plants 

 
From the results shown in Figure 1 is 

observed that generally have a better look regeneranţii 

productivity, recording a high average number of fruits 

per plant. Best results are recorded in group 4 and 5 

regenerated. 

 

Results on total antioxidant capacity of 

Momordica charantia. 

 

 Regenerate showed different levels of total 

antioxidant capacity, as shown in Table 2. 
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Table 2 

Results of total antioxidant capacity in M.charantia 

TYPES OF PLANTS 
NUMBER 

PLANT 

TOTAL ANTIOXIDANT CAPACITY 

(AVERAGE VALUE) 

RIPE FRUIT GREEN FRUIT 

CONTROL 

1 0.194 0,277 

2 0.242 0,389 

3 0.220 0,436 

4 0.226 0,368 

REGENERATE 

1 0.245 0,502 

2 0,589 0.877 

3 0.264 0,613 

4 0.407 0,695 

5 0.281 0,552 

 

 
Fig. 2. Comparison between normal and regenerate plants in vitro on total antioxidant capacity X = TAC 

(μM Fe / ml) 

 
In figure 2 reveals the high antioxidant 

capacity in vitro compared regenerate control plants 

grown in normal culture conditions. Green fruit has a 

higher antioxidant capacity than ripe fruit, so if the 

witnesses as well as regenerate. 

We can say that the method of regeneration in 

vitro induced variability in tissue level, manifested in 

plants regenerated from these tissues. Green fruits are 

recommended antioxidant and getting prepared for 

consumption. 

 

Conclusions 
 

The analized regenerate have better 

productivity, recording a high average number of fruits 

per plants. 
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The antioxidant capacity of regenerate plants 

in vitro  is superior to control plants. 

Regenerating in vitro method was highlighted 

at tissue-level variability, manifested in plants 

regenerated from these tissues.  

Green fruits are recommended antioxidant and 

getting prepared for consumption. 
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