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Abstract       The 4-Aminobenzoic acid is a substance of great interest in 
biology and medicine due to its important role in various metabolic processes. 
Recent studies have reported the role of ethanolamine salts from various 
substituted benzoic acids in the regulation of cell division and plant growth. 
Our experiments focus on testing monoethanolamine 4-aminobenzoate (4-
NH2BA MEA), whether or not associated with the cytokinin BAP 
(Benzilaminopurine), to study the ability of Momordica charantia L. to increase 
its growth capacity. The positive results obtained recommend this compound 
in inducing active proliferation of tissues and plant cells in the controlled 
cultures.   
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Momordica charantia L. is an important medicinal 

plant from India. Bitter melon is grown in Asia, 

Eastern Africa, South America, Indonesia and also in 

Romania for its antioxidant, anti-inflammatory, 

antibacterial and antiviral properties, being used in the 

treatment of type II diabetes and cancer. This species 

contains a series of biologically active compounds: 

saponins, polysaccharides, proteins, alkaloids, 

flavonoids, amino acids, fatty acids (6). 

The callus induction by Yashodhara et al. (9) was 

obtained by cultivating petiole fragments of 

Momordica charantia L. on MS medium supplemented 

with various hormonal variants in which they 

associated the BAP cytokinin (Benzilaminopurine) 

with the ANA (Naphthalene Acid Acid) and AIA 

(Indolyl Acetic Acid) in various concentrations. 

Benzoic acids are involved in various physiological 

processes in plants. At the Institute of Chemistry 

Timisoara of Romanian Academy, a series of 

alkanolaminic derivatives of substituted benzoic acids 

have been synthesized, with a role in regulating plant 

growth (3; 4). 

The 4-aminobenzoic acid (4-NH2BA) is a natural 

compound that play an important role in various 

metabolic processes, commonly added to the nutrient 

medium, along with growth hormones to stimulate 

germination of seeds (1). Recently, the auxin-like plant 

growth regulating activity on Arabidopsis thaliana and 

Cucumis sativus L. has been demonstrated for both 4-

NH2BA and 4-NH2BA MEA (5). 

Our experiments focus on testing the 4-NH2BA MEA 

compound, whether or not associated with BAP 

cytokinin, to study the callus growth capacity of bitter 

melon. 

 
Material and Method 

 
The callus obtained from Momordica charantia L. 

cotyledonous explants was subcultivated on an MS 

medium (8) supplemented with 10 hormonal variants in 

which we combined 4-NH2BA MEA with the cytokinin 

BAP, compared to 4-NH2BA MEA individually. The 

various hormonal variants used are shown in Table 1. 

Callus cultivation conditions. The callus was grown at 

24 ° C, with a photoperiod of 16 hours light and 8 

hours dark in the growth room. 

Methods of statistical processing. In order to determine 

the significance of differences between hormonal 

balances and in vitro culture periods, the experimental 

data were processed by the analysis of variance and t 

test, for bifactorial experiments of type 7 x 3 (10 x 4) in 

four repetitions (2). The meanings of the differences 

were expressed both on symbols (*; **; ***; 0; 00; 

000) and on letters (a, b, c, for vertical comparisons; x, 

y, z for Horizontal comparisons) being considered as 

significant differences between variants denoted by 

different letters. The callus growth rate during the in 

vitro culture period was determined on the basis of an 

increase function represented by the equation: 
xey  , where: α - the initial value; X - the 

time; β - the growth rate. The accuracy of those 

estimates was assessed using the determination 

coefficient R2. 
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Table1 

The hormonal variants used in callus culture 

The hormonal 

variant 

Growth regulators mg/l 

*4-NH2BA 

MEA 

*BAP 

BH1 1 0 

BH2 1 1 

BH3 1.5 0 

BH4 1.5 1 

BH5 2 0 

BH6 2 1 

BH7 2.5 0 

BH8 2.5 1 

BH9 3 0 

BH10 3 1 

*4-NH2BA MEA - Monoethanolamine 4-aminobenzoate 

*BAP – Benzilaminopurine 

 

Results and Discussions 

 
From the analysis of variance (Table 2), we can 

observe that the effect of hormonal balance, duration of 

culture and the combination of these two factors 

produce distinctly significant differences in the 

percentage of callus obtained.

 

 

Table  2 

Analysis of variance for the effect of hormonal balance and  

in vitro duration on the growing of Momordica charantia L. callus 

Source of variation SP GL S
2
 F Test 

Totală 1264213 159   

Hormonal balance 421478 9 46831 11.38** 

The culture duration 97073 3 32358 7.86** 

Hormonal balance X The 

culture duration 
251687 27 9322 2.26** 

Error 493975 120 4116  

CAPTION: 

SP – The Sum of the Squares of the Deviations 

GL – Degrees of Freedom 

S
2
- Variance 

 

The highest value obtained from the F test was 

determined by the factor ˮHormonal Balanceˮ (11.38) 

which is demonstrating that it had a distinctly 

significant influence on callus growth. Also, the 

combined effect of hormonal balance with the duration 

of the culture had a distinctly significant but lower 

effect on callus growth of bitter melon. 

Concerning the effect of the in vitro culture duration on 

the growth of Momordica charantia L. callus (Table 

3), a amplitude of variation (61.6%) was observed, 

averaging between 150.7% after seven days of culture 

and 212.3 % at the end of the determinations (28 days).

Table 3 

The effect of in vitro culture duration on  

the growth of Momordica charantia L. callus  

The culture 

duration (days) 

Increase callus growth 

(%) versus the initial 

Relative values 

(%) 

Difference / 

Meaning 

14 - 7 159,9 150,7 106,10 9,2 

21 - 7 191,5 150,7 127,07 40,8** 

28 - 7 212,3 150,7 140,84 61,6*** 

21 - 14 191,5 159,9 119,76 31,6* 

28 - 14 212,3 159,9 132,74 52,4*** 

28 - 21 212,3 191,5 110,84 20,8 
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The increase of callus growth over a 28-day period had 

a very distinctly significant value compared to the 7 

days. A very significant value was also recorded over 

the 28 days compared to the 14 days. In case of the 21-

day period, the value was distinctly significant over the 

7-day period and significantly over the 14 days.

 

Table 4 

The effect of hormonal balance and in vitro duration on the growing of bitter melon callus 

The hormonal balance 
The culture duration (days)   

7 14 21 28 
x

sx   S% 

1mg/l 4-NH2BA MEA x138,5 a x131,0 ab x132,5 de x127,0 d 132,3+4,3 13,05 

1mg/l 4-NH2BA MEA +1mg/l BAP z136,5 a z171,0 ab y317,0 a x454,0 a 269,6+41,9 62,12 

1,5mg/l 4-NH2BA MEA x160,5 a x167,0 ab x182,0 cde x194,5 cd 176,0+9,2 20,87 

1,5mg/l 4-NH2BA MEA +1mg/l BAP x161,0 a x162,5 ab x192,0 cde x179,0 cd 173,6+8,8 20,20 

2mg/l 4-NH2BA MEA x128,5 a x118,0 b x116,5 e x114,5 d 119,4+1,8 6,02 

2mg/l 4-NH2BA MEA+1mg/l BAP x165,0 a x197,5 ab x234,0 abc x245,0 bc 210,4+19,4 36,97 

2,5mg/l 4-NH2BA MEA x127,5 a x116,5 b x111,0 e x110,5 d 116,4+3,3 11,46 

2,5mg/l 4-NH2BA MEA +1mg/l BAP x191,0 a x195,0 ab x214,0 bcd x223,5 c 205,9+8,7 17,03 

3mg/l 4-NH2BA MEA x135,0 a x129,0 ab x133,0 e x141,0 cd 134,5+8,3 24,72 

3mg/l 4-NH2BA MEA+1mg/l BAP z163,5 a yz211,5 a xy283,0 ab x333,5 b 247,9+32,2 52,03 

x
sx   150,7+4,1 159,9+6,9 191,5+14,5 212,3+21,7 178,6+7,1  

S% 17,27 27,61 47,98 64,7 49,93  

DL5%=89,8      DL1%=118,7     DL0,1%=153,0  

 

The effect of the hormonal balance and duration of in 

vitro culture on the growth of the callus of Momordica 

charantia L. is shown in Table 4. As can be seen, in the 

first 7 days of culture the influence of culture duration 

had a significant effect on the callus cultivated in the 

presence of 1 mg / 4-NH2BA MEA + 1mg / l BAP and 

in the case of 3mg / l 4-NH2BA MEA + 1mg / l BAP 

versus the other variants used. After 14 days of culture 

the influence of culture duration on callus growth was 

observed only with the use of 1 mg / l 4-NH2BA MEA 

+ 1mg / l BAP, and the effect was no longer observed 

at the end of the 28-day determinations. 

Regarding the effect of the hormonal balance on the 

growth of bitter melon callus, significant differences 

are observed in 21 days of culture.

 

 
 

Fig. 1 The growing of  Momordica charantia L. callus under 

the effect of different hormonal balances during in vitro culture 

 

CAPTION 

1. 1mg/l 4-NH2BA MEA   6. 2mg/l 4-NH2BA MEA + 1mg/l BAP 

2. 1mg/l 4-NH2BA MEA + 1mg/l BAP  7. 2,5mg/l 4-NH2BA MEA 

3. 1,5mg/l 4-NH2BA MEA   8. 2,5mg/l 4-NH2BA MEA + 1mg/l BAP 

4. 1,5mg/l 4-NH2BA MEA + 1mg/l BAP 9. 3mg/l 4-NH2BA MEA 

5. 2 mg/l 4-NH2BA MEA   10. 3mg/l 4-NH2BA MEA + 1mg/l BAP 

 

In the figure 1 is shown the effect of 4-NH2BA MEA 

associated with the cytokinin BAP or the compound 

alone in various concentrations over the growth of 

bitter melon callus. As can be seen from the figure, the 

use of the compound without being associated with the 

cytokinin did not cause a significant increase in 
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Momordica charantia L.  callus during cultivation. The 

use of 4-NH2BA MEA in combination with cytokinin 

BAP positively influenced the increase in callus 

growth, the highest values being recorded using 1mg / l 

4-NH2BA MEA + 1mg / l BAP at 28 days (450%) and 

over 300% at a 14-day period. Notable results were 

observed using the combination of 3mg / l 4-NH2BA 

MEA + 1mg / l BAP over the same duration (over 

300% and 290% respectively) followed by the 

combination of 2mg / l 4-NH2BA MEA + 1mg / L 

BAP.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 The growth rate of Momordica charantia L. under  

MS + 1mg / l 4-NH2BA MEA + 1mg / l BAP 

 

Using the hormonal balance (1 mg / l 4-NH2BA MEA 

+ 1mg / l BAP) as a backdrop, the callus evolution 

showed a progressive increase over the duration of the 

culture. Thus, during the first period, the average daily 

growth rate of callus had a significantly lower value 

(4.93%) compared to the values recorded in the other 

two periods, when it remained at a similar level (19.5-

20.86% ). The very high value of the determination 

coefficient indicates the high level of accuracy of these 

estimates. (Figure 2) 

When using the 3 mg / l 4-NH2BA MEA + 1 mg / l 

BAP, the callus evolution showed a progressive 

increase associated with significant deviations between 

the three culture periods, with an average daily rate of 

6.86% 14 days of culture (Figure 3). In the next 

interval (14-21 days), there is a significant increase in 

the average daily rate of 10.21%, with a 7.21% 

decrease in the value of this value, given the high 

accuracy of this estimate (R
2
 = 0.83). Decreasing the 

rhythm of callus growth could be due to the 

accumulation of toxic products resulting from a very 

intense metabolic activity caused by 4-NH2BA MEA.
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Fig. 3 The growth rate of  Momordica charantia L. under  

MS + 3mg / l 4-NH2BA MEA + 1mg / l BAP 

 

Conclusions 
 

Based on the results and discussions, we can draw the 

following conclusions: 

- The combination of the compound with auxinic effect 

4-NH2BA MEA with the cytokinin BAP significantly 

influences the growth of bitter melon. 
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- The duration of callus cultivation correlated with the 

action of the hormonal balance positively influences 

the growth of callus at Momordica charantia L. 

- The use of the 1 mg / l 4-NH2BA MEA + 1 mg / l 

BAP resulted in a progressive increase during 

cultivation, recording a mean daily growth rate of the 

callus with a significantly lower value (7-14 days) 

4.93%) compared to the values recorded in the other 

two periods (14-21, 21-28 days), when it remained at a 

level of 19.5-20.86%. 

- A greater amount of 4-NH2BA MEA (3mg / l) 

associated with 1mg / l BAP results in a progressive 

increase in callus growth associated with significant 

deviations between the three growing seasons, with an 

average daily rate of 6.86% 7-14 days of culture. 

Within 14-21 days there is a significant increase of the 

average daily rate to 10.21%, and in the last period 

there is a decrease in the value of this parameter, of 

7.21%, in the conditions given by the high accuracy of 

this estimate, as a result of the accumulation of toxic 

products. 
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