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Abstract       The selection of plant tissues with a good capacity of cells 
multiplication is necessary to obtain the important secondary metabolists by in 
vitro cellular biosynthesis. The aim of our researches is to select some tissue 
lines with a good proliferation capacity, to obtain an important cell biomass at 
bitter melon. We use two in vitro culture systems, liquid and solid culture 
medium, with various hormonal balances and explants. Cotyledonary callus 
manifest the better capacity of growth on 1,5 mg/l ANA + 1 mg/l BAP 
hormonal balance in MS solid medium.   
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Bitter melon contains many biologically active 

chemical compounds such as: alkaloids (momordicine), 

quarantine, carine, cucurbitine, cucurbitacine, 

cucurbitane, cicloartenole, diosgenin, eleostearici 

acids, erythradiol, d-galacturonic acid, 

momorcharaside, momorcharin, momordenol, 

momordicilin, momordicin, oxalic acid, zeatin, 

triterpenes, proteins and steroids. Proteins found in this 

plant have anti-tumor activity, hypoglycemic and anti-

HIV effects. Momordine was clinically tested against 

Hodgkin lymphoma in animals. Other proteins, like 

alpha- and beta-momorcharin and cucurbitacin B were 

tested for possible anti-cancer effects. Also, these 

proteins have inhibited the effect of HIV-virus in the 

cell tests carried out (Arnason, 2005). 

Biosynthetic capacity of the tissue plants can be 

operated by cultivating cells in vitro and selected 

tissues with a good capacity of cells multiplication 

(Kreis and Reinhard, 1989; Krikorian and Steward, 

1969). We have developed methods of artificial culture 

at bitter melon, using different in vitro systems. 

 

 

 

Material and Methods 

 
Momordica charantia L. seeds were immersed in water 

for a lasting of 5 hours in order to soften the rough 

skin. Then, the sterilization was performed by 

immersing the seed into a solution of mercuric chloride 

(HgCl2) 0.1 % for a period of 3 minutes, and then 

washed 5 times in distilled water, each wash for three 

minutes, to remove the sterilizer. Then the seeds were 

placed on the surface of  MS medium without any 

growth promoters in sterile Petri dishes.. Work 

instruments, like forceps and scalpels were sterilized 

with 70% alcohol and then flamed on gas lamp. Area 

was disinfected with 70% alcohol. Plantlets obtained 

were used as source of explants for callus induction. 

Cotiledons, hypocotyls and roots taken were inoculated 

on MS (Murashige-Skoog) medium supplemented with 

different hormonal balance to induce callus tissue 

(Beloin, 2006 b). As auxins were used 

naphthaleneacetic acid (NAA) and 2,4- 

dichlorophenoxyacetic acid (2,4 - D), and cytokinin 

benzylaminopurine (BAP ) at various concentrations 

shown in Table 1. 

 

 

Table 1 

Variations hormones induction of callus from bitter melon 

 

 

 

 

 

 

 

 
Callus obtained was transferred on the same 

medium supplemented with hormonal balance that 

determined the best callus growth. We used the solid 

agar and liquid medium. Bitter melon callus was 

 

Variants 

Growth hormons (mg/l) 

ANA 2,4-D BAP 

V1 1,5  1 

V2  1,5 1 

V3 1 1  

V4 0,5  0,5 
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inoculated into sterile Petri dishes on Murashige-Skoog 

medium supplemented with hormonal balance that 

gave the best results in the induction of callus (V1). 

For each concentration were used 3 repetitions. 

Seed, and callus explants were cultivated at a 

temperature of 24° C, with 16 hours day length light 

and 8 hours dark in the growth room. 

 

Results and Discussions 

 
1. Results on callus induction from bitter melon 

The three types of explants inoculated on MS medium 

responded differently depending on hormonal balance. 

The results are shown in Table 2.

 

 

Table 2  

Results regarding the induction of growth callus on bitter gourd 
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Fig. 1 The hormonal balance and explant type influences on callus inducing at bitter melon 

 

We can see that the best response is recorded in callus 

formation at the cotyledonary explant followed by 

hypocotyl. Root has a reduced capacity to generate this 

tissue. Hormonal balance strongly influence the callus 

formation, ANA auxin in combination with BAP 

cytokinin is the most favorable. Auxin 2,4-D in 

combination with BAP determine a lower percentage 

of callus. Lack of cytokinins does not favors the 

production of callus. The amount and type of plant 

hormones is another important factor in inducing 

callus: 1.5 mg / l NAA associated with 1 mg / l BAP 

cause callus formation in 100% of the cotyledon. The 

same hormones in amount of 0.5mg/l determine the 

callus formation at a rate of only 40%. 

 
2. Results concerning callus subculture 

  

Callus subculture was realized on solid and liquid MS 

medium, using undifferentiated tissues derived from 

the three explants: cotyledon, hypocotil, root. The 

callus growth in subculture differ by type of explant 

and hormonal balance (table 3). 

 

 

Hormonal 

balance 

Types of 

explant 

Number of 

inoculums 

Explants with 

response 

% callus 

V1 (1,5 mg/l 

ANA + 1 mg/l 

BAP) 

cotyledon 10 10 100 

Hypocotyl 10 8 80 

Root 10 4 40 

V2 (1,5 mg/l 2,4-

D + 1 mg/l BAP) 

cotyledon 10 7 70 

Hypocotyl 10 5 50 

Root 10 2 20 

V3 

1 mg/l ANA + 1 

mg/l 2,4-D  

cotyledon 10 3 30 

Hypocotyl 10 - - 

Root 10 - - 

V4 

0,5 mg/l ANA 

+0,5mg/l BAP 

cotyledon 10 4 40 

Hypocotyl 10 2 20 

Root 10 - - 



 135 

 
Table 3 

Results on callus growth on solid medium subculture 

Callus origin Callus growth on solid MS (g) 

at 40 days subculture 

V1 V2 

Cotyledon  18 15 

Hypocotil 13 9 

Root 5 2 
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Fig. 2. The hormonal balance influence on callus growth cultivated on solid medium,  

derived from different explants type, at 40 days subculture 

 

The results presented in fig. 2 show that the best 

response regarding growth in subculture on solid 

medium (40 days) is registered by callus with 

cotyledonary origin (18 g), followed by tissue with 

hypocotil origin. Root callus has a very poor growth in 

subculture. The association of ANA auxin (1,5 mg/l) 

with BAP cytokinin (1 mg/l) ensure the best growth of 

callusin subculture compared with experimental variant 

V2 (1,5 mg/l 2,4-D + 1 mg/l BAP).

 

 

 

Table 4 

Results on callus growth in lichid medium subculture 

Callus origin Callus growth on liquid MS (g) 

at 40 days subculture 

V1 V2 

Cotyledon  12 8 

Hypocotil 10 6 

Root 1 - 
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Fig. 3. The hormonal balance influence on callus growth cultivated on liquid medium,  

derived from different explants type, at 40 days subculture 

 

The subculture in liquid medium was realized using a 

platform shakers and in the same hormonal conditions 

(V1 and V2). Bitter melon callus presented a weaker 

growth on MS liquid medium (fig. 3). Cotyledonary 

callus registered 12g on variant V1, and the hypocotil 

callus, 10g, respectively 8 and 6 g on variant V2. We 

explain this by presence of a small quantity of oxygen 

in medium and an aeration weaker tissue. Root callus 

registered the lowest values. 

 

Conclusions 

 
Based on our experimental results we can detach 

following conclusions: 

 

- The growing cotyledonary explants at bitter melon 

on solid MS medium ensure callus induction in 100% 

procentage, using the hormonal combination 1.5 mg / l 

NAA and 1 mg / l BAP (V1 ). A very good response 

shows it the hypocotyl in the same culture conditions 

(80 %). 

- The amount and type of plant hormones strongly 

influence both callus induction and subculture growth 

of this tissue; 

- Type of explant and callus tissue origin influences 

induction and subculture growth capacity in this tissue; 

- Subculture on solid MS medium (40 days) allows 

a better growth of callus from bitter melon than the 

liquid medium; 

- Roots can not be considered for production 

capacity due to its low callus induction and subculture 

growth; 

We recommend using solid medium supplemented 

with V1 (1.5 mg / l NAA + 1 mg / l BAP) and 

cotyledonary explant to select tissue lines (callus) with 

a high capacity for growth. 
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