
Euphrates Journal of Agricultural Science-15 (2): 517-526 , (2023)                           Al-Amery et al. 

 
  ISSN 2072-3857           

 
517 

Developing a protocols to micropropagate Gac fruit (Momordica cochinchinensis 

Spreng.) in vitro 

L.K.J. Al-Amery, * M. A. Al- Shamari** , I. H. Mohammed⃰⃰⃰ ⃰ ⃰, H.S.A. Al-Jubori 

⃰ Horticulture department, College of Agricultural Engineering Sciences, University of Baghdad 

Ministry of Higher Education, Iraq. 

⃰ ⃰ Research Department, Horticulture Office, Ministry of Agriculture, Iraq. 

⃰ ⃰ ⃰ Date palm center, Horticulture Office, Ministry of Agriculture, Iraq. 

maflower2017@ gmail.com   **  Lamiaa.khlifa@coagri.uobaghdad.edu.iq                    

 

Abstract 

A simple and rapid protocol was established for proliferation of Gac fruit in vitro.  In this paper, the 

response of Gac fruit explants for sterilization was examined. The experiments were carried to select 

the most appropriate methods of reproduction. Best shoots multiplication was achieved on MS 

medium supplemented with 2 mgL
-1

 of BA as the highest average of main and secondary brunches 

(3.0 and 23.2 respectively), shoots length (7.3 mm), leaves number (28.6), fresh and dry weight 

(0.570 and 0.054 gm respectively) was recorded. Regenerated shoots were transferred to MS media 

containing (0, 0.5, 1 & 1.5) mgL
-1

 Indole-3 butyric acid (IBA). The highest average of root numbers 

(14.10) and length (7.5 cm) was noticed on medium enriched with 1.5 mgL
-1

 of IBA. Regenerated 

plantlets survived and grew vigorously in the field when cultured on peat moss with survival 

percentage (90%). Based on the results of present paper, a good proliferation was obtained using 

direct pathway via organogenesis, that should be useful for the rapid propagation of this important 

plant and led to produce plantlets that have ability to still alive in the field.                                                                                                                 
Key words:  Propagation, Organogenesis, Momordica cochinchinensis Spreng, In vitro.                                                                                                      

 

Introduction: 

The origin of Gac fruit (Momordica 

cochinchinensis Spreng.) is South and South-

East Asia, it is a tropical vine (14), dioecious 

and perennial climber (43) and a species of the 

Cucurbitaceae family (23).  In some countries 

such as Thailand, Cambodia, Vietnam, India, 

Malaysia, China and the Philippines, 

Momordica cochinchinensis Spreng is 

especially popular and it is also known under 

the name Gac. It produces rather large fruits, 

which until quite recently were grown only for 

the use in food (42). In july, M. 

cochinchinensis produces red fruits and is 

harvested in August. Its distinctive red color 

which is widely used as a natural pigment in  

 

Vietnamese cooking and natural medicine 

(44). Typically, the fruit is round or oblong it’s 

about 13 cm in length and 10 cm in diameter 

(30). The fruit pulp contains high fatty acids, 

vitamin E and carotenoids. Also, the 

substantial part of carotenoids compounds 

beta-carotene (46, 24, 23, 3). In the Gac seed 

membrane, the concentration of lycopene was 

about ten-fold higher than that in known 

lycopene-rich fruit and vegetables.  Thus, that 

gives indicator that Gac fruit could be a new 

and potentially valuable source of lycopene 

(9). The roots are used to cure hair falling, 
cough, haemorhoid, to eliminate poisonous 

substances, insect bite and as a contraceptive 
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in traditional medicine system (29). It has 

functional effects, such as antioxidant, 

anticancer antimicrobial activities (41, 14) and 

anti-inflammatory activity as well as anti-ulcer 

activity (10).  At present, in Europe 

conditions, these non-traditional plants are 

considered as promising sources of raw 

materials for the food and pharmaceutical 

industries. Moreover, almost all parts of plant 

are used: fruits, leaves, caulls and seeds (38, 

4).  Products like Gac powder and Gac oil are 

manufactured as natural colorants and 

medicinal supplements (14). Propagation 

methods need to be improved to meet the 

increasing demand for Gac fruit as a health 

product (33). Thus, this paper was conducted 

to increase Gac yields on a larger scale in a 

short time using an efficient protocol for Gac 

production by in vitro technique. 

Materials and methods 

Explants preparation and initiation of 
culture: - 
Single internodes were used as explants (10-
15mm) of M. cochinchinensis for this 

propagation procedure.  The sterilization of 
explants was performed by using solution of 

sodium hypochloride (6% NaOCl) for 10 

minutes at different concentrations (0%, 5%, 
10%& 15%). (1).,Explants were cultured on the 

Murashige& Skoog (MS) medium without the 

addition of phytohormones for ten days at a 

temperature of 22-24º C, relative humidity not 

less than 70%, in the light with 16-hours 

photoperiod ( 28). 

 

Shoots multiplication: - 
In this stage, four different concentrations of 

BA included in MS media (0, 1, 2, &3 mgL
-1

). 

All shoot tips explants (5mm in length) of Gac 

fruit were placed on these media which 

supplemented with 30 gL
-1

 of sucrose and 

7gL
-1

 of agar (Sigma-Aldrich). Cultures were 

incubated for one month, after that, data were 

collected including: Main brunches number, 

Secondary brunches number, Shoots length, 

Leaves number, Fresh weight and Dry weight. 

    

Rooting of regenerated shoots: - 
Explants (10 mm in length) were used to test 

the effect of IBA hormone at different 

concentrations such as (0, 0.5, 1, 1.5 mgL
-1

). 

The data including response percentage, roots 

number and roots length were collected after 

one month of culture. 

 

Acclimatization of regenerated 

plantlets: - 
The rooted plantlet with 3–4 fully expanded 

leaves and well-developed roots were taken 

out from the containers and washed 

thoroughly with tap water to remove adhering 

agar. Then, plantlets were placed in tubes 

containing tap water for one week. After that, 

these plantlets were dipped in Benlate 

herbicide for two minutes and transplanted in 

pots containing sterilized three types of 

mixture.1) soil. 2) peat moss.3) soil and peat 

moss (1:1) and covered with glasses jars to 

maintain humidity. After a week, the glasses 

jars were gradually removed over a period of 5 

days. The potted plants were kept inside a 

small glasshouse and watered regularly with 

sprinkler for a week. Further, they were 

watered twice a day with the help of a water 

cane. A temperature of 26 ± 2C
0
 and humidity 

of 85 - 90% were maintained inside the 

glasshouse. The ex vitro establishment rate 

was assessed as the percentage of acclimatized 

plants that survived after four weeks of 

transplanting (5).  

Data analysis: - 
A completely randomized design with ten 

replicates was applied to examine the effects 

of treatments. One- way analysis of variance 

was performed. Data were analyzed using 

Genstat software. Test of least significant 

differences (LSD) at 5% level of probability 

was used to compare the calculated averages 

of traits. 

 

Results and discussion 

Explants sterilization: - 

https://www.scopus.com/authid/detail.uri?authorId=57218682309
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To select the most appropriate method of 

sterilization for explants, it was found in 

current study that explants are successfully 

sterilized in 10 or 15% percent solution of 

sodium hypochlorite (6% NaOCl) for 10 

minutes as these treatments appeared the 

lowest percentage of contamination which was 

0, while the highest percentage of 

contamination was observed using control 

treatment which was without addition of 

sodium hypochlorite (Table 1).  One of the 

most difficult micropropagation challenges is 

microbial contamination (45). The effective 

acquisition of high-quality sterile explant 

material can be considered 

the key to the subsequent tissue culture (11). 

Sodium hypochlorite is the more considered 

option for chemical disinfection with a broad 

antimicrobial spectrum, rapid bactericidal 

action, relative stability and solubility in water 

(18). Also, it has a strong oxidation (36). 

Therefore, it is widely applied compound in 

plant tissue culture (25, 45). Based on its 

concentration, the production of hypochlorous 

acid (HOCl) in diluted solution was behind the 

germicidal effect of NaOCl (15, 6) also to 

hypochlorite ion (ClO−) oxidizing agent in 
concentrated form as well as to its high pH (12.5–

13.5) (17). The positive effect of sterilization 

by NaOCL was mentioned by Benmahioul, 

et.al.2016 who refereed that 96% 

contamination−free culture can be achieved 

using NaOCL 2.6% (w/v) for 10 minutes to 

sterilize stem segments explants of Pistacia 

vera L. Also, good results were obtained when 

shoot tips explants of pistachio were sterilized 
in a 10% NaOCl but for 30 minutes (39). 

 
Table 1. Effect of hypochlorite concentrations on level of culture contamination. 

 

Contamination percentage% Hypochlorite concentrations 

100 0 

70 5 

0 10 

0 15 

3.7 L.S. D 

 

Multiplication of shoots: - 

 In vitro, shoot propagation and multiplication 

are largely based on media formulations 

including cytokinins which considered as a 

major plant growth regulator (34). 

The response for shooting is dependent upon 

concentration of cytokinin supplemented in 

the medium (7). According to our research 

results, significant effect was observed on 

response percentage using BA in 

multiplication media (P<0.001), especially at 

concentration of 2 mgL
-1

 (Fig.1). The greatest 

percentage of explants response (90%) was 

observed on this medium which differed 

significantly from all other concentrations 

used. Regeneration was observed through 

organogenesis only. As shown in table (2), the 

use of BA at 2 mgL
-1

 promoted the 

proliferation and elongation of shoots that 

produced from internodal explants as the 

highest average of main brunches number 

(3.0), secondary brunches number (23.2) and 

shoots length (7.3 mm) was recorded at this 

concentration (Fig.2). In accordance with our 

results, the effect of BA in inducing multiple 

shoots at concentration of 2 mgL
-1

 has been 

previously reported using internodal explants 

of bitter gourd (Momordica  charantia L. cv. 

Faizabadi) and the best response was recorded 

(8). Also, a good number of shoots was shown 

using various concentrations of BA including 

2mgL
-1 

that applied for in vitro propagation of 
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Momordica  charantia L. using shoot apex ( 

27). (37) mentioned that BA alone was more 

favorable than TDZ in inducing shoot 

regeneration from leaves of cherry cultivars. 

Our findings in contrast with (26) who studied  

and reported that the best plant growth 

regulator for shoot multiplication in nodal 

segment explants of gac plant achieved by 

using semi-solid MS medium supplemented 

with 4mg/L BA that produced average of 9.2 

shoots per explant and an average of 2.247 cm 

in length after 4 week. However, in the present 

paper, the highest average of leaves numbers, 

fresh and dry weight was also observed on 

medium containing 2 mgL
-1

 of BA. 

Cytokinins are often applied to stimulate 

growth and development, BA and KN being in 

common use (35). Based on our results, the 

use of BA as plant growth regulator is 

essential for the growth of shoot or shoot 

regeneration in gac plant tissue culture.  

 

 

Figure 1. Effect of BA concentrations on response percentage% of explants (LSD= 7.0). 

Table 2. The effect of BA concentrations on shoots formation through multiplication of Gac 

explants. 

Mean Dry 

weight 

g 

Fresh 

weight 

g 

Leaves 

number 

Shoots 

length 

mm 

Secondary 

brunches 

number 

Main 

brunches 

number 

BA 

Concentration 

(mgL
-1

) 

2.701 0.029a 0.178a 5.8a 4.2a 5.0a 1.0a 0 

 

6.950 0.028a 0.176a 17.8b 4.7a 16.4b 2.6b 1 

 

10.454 0.054b 0.570b 28.6c 7.3b 23.2c 3.0b 2 

 

6.516 0.042c 0.454c 20.0bc 2.6a 13.8b 2.2b 3 

 

6.655 0.038 0.344 18.05 4.7 14.6 2.2 Mean 

 

 0.012 0.104 5.3 2.0 4.6 0.9 LSD 
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Figure 2. Effect of BA concentrations on multiplication of gac explants. 1) Explant on medium 

without hormone (control). 2) Explant on medium containing BA at 1 mg. L
-1

. 3) Explant on 

medium containing BA at 2 mg. L
-1

. 4) Explant on medium containing BA at 3 mg. L
-1

. 5) 

Explant on medium containing BA at 2 mg. L
-1

 after one month of culture.    

Rooting of explants: - 
Auxins are involved in cell division, cell 

elongation, rhizogenesis and root formation, 

embryogenesis, vascular tissue differentiation 

and inhibition the growth of axillary shoot (13, 

20, 31, and 5). At rooting stage, the plantlets 

are prepared for transferring from in vitro to 

ex vitro conditions in controlled environment 

rooms then in the glasshouse and later, to their 

ultimate location (22). In present paper, 

optimum induction and differentiation of root 

was achieved on MS media supplemented 

with 1.5 mgL
-1

 of IBA which showed a high 

percentage of response for explants reached 

to100% (P<0.001) also, the highest average 

for roots number and length was achieved on 

this concentration (Fig.3 & 4).However, in 

contrast to our results,  (26) referred that IBA 

was the best PGR for root induction using 

nodal segment explants of gac plant that 

cultured on semi-solid MS medium enriched 

with 4mg/L IBA, the best average of 13.2 

roots per explant and 4.29cm in length was 

achieved on this concentration. Whereas, (16) 

have mentioned that micro-propagated shoots 

of Gac plant that produced from callus tissue 

were subsequently transferred to half strength 

MS containing 0.5mg/L
-1

 (IBA) for rooting 

with 100% success. ( 39 , 40 , 2 ) referred that 

IBA was the most effective auxin for root 

formation in shoot regenerated using apical 

tips of staminate P. vera L. but on medium 

containing 2 mgL
-1

.  

 

 

 

1 2 3 4 5 
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Figure 3. The effect of hormone concentrations (IBA) on roots formation from Gac fruit 

explants. L. S. D=3 for roots number and L.S.D=0.8 for roots length. 

 

Figure 4. Effect of IBA at concentration of 1.5 mg.L
-1

on roots number and length of Gac fruit 

explants. 

Plant acclimatization: 
Hardening is essential. Thus, for the 

establishment of plant, regenerated healthy 

rooted plantlets were placed in tubes 

containing tap water at room temperature for 

one week (Fig5. A), then were cultured in pots 

and adapted gradually to the ex vitro 

environment.  (Fig5. B). after that, the 

plantlets that set out in green house could 

well-develop (Fig5. C) That indicates the 

ability of M. cochinchinensis plants for 

regeneration using in vitro culture. Survival of 

plantlets as much as 90% was recorded for 

plantlets acclimatized in peat moss, also the 

mixture of soil and peat moss (1:1, v/v) 

achieved 80% of survival percentage and the 

use of soil led to 50%. This result is consistent 

with (33), (21) who reported that gac plant has 

suitability for production in soilless media and 

also suggested that gac prefers a well-drained 

soil or growing medium.  
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Figure 5. A) Plantlets via hardening stage in tap water for one week. B) Plantlets in pots 

covered with glasses jar to keep humidity. C) Gac plant which grown in green house after four 

weeks of planting. 

Conclusion 
It can be concluded that this approach of in 

vitro regeneration technique offers an efficient 

and reproducible protocol for direct 

multiplication from internodal explants of Gac 

plant. This study is particularly novel for Gac 

plant due to the relatively high proliferation 

rate and efficiency of this protocol. Hence, we 

expect that the method presented in this paper 

will be helpful for the commercial production 

of true-to-type plants generated in vitro. 
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