
Lucrări Ştiinţifice – vol. 67(1)/2024, seria Agronomie 

 

 9 

 

THE INFLUENCE OF SALINE STRESS ON THE CONCENTRATION OF 

TOTAL POLYPHENOLS IN BITTER CUCUMBERS (MOMORDICA 

CHARANTIA) 

 
Ștefănica OSTACI 

1
*, Cristina SLABU 

1
, Alina Elena MARTA 

1
, Mihaela COVAȘĂ 

1
 and 

Carmenica Doina JITĂREANU 
1
 

 
e-mail: stefanaostaci@gmail.com 

 
 

Abstract 

 
Momordica charantia is a climbing plant from the Cucurbitaceae family known and widely used for its many medicinal 

properties including the fight against diabetes. Salinity is the main abiotic stress factor affecting every aspect of plant 
physiology and biochemistry significantly affecting growth, development and production yield. Polyphenols are natural 

phytokinins synthesized in plants as secondary metabolites with the role of signaling, plant defense, mediating auxin 

transport, antioxidant activity and free radical scavenging. To determine salinity resistance, 5 bitter cucumber genotypes 

were studied that were treated with different salt concentrations. The highest amount of total polyphenols was observed 

in the case of Line 4 where the value recorded at the treatment with saline solution 200 mM NaCl determined an 

increase by 125.9% compared to the untreated control. This value correlated negatively with the number of lateral 

shoots, which highlights a poor adaptation of the genotype to salt stress. Compared to this genotype, Line 3 showed a 

reduced increase in the content of polyphenols in the variants subjected to saline stress, but also an increase in the 

number of lateral shoots, observing a positive correlation in the two factors. This response of the genotype highlights a 

good adaptation to salt stress. 
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Momordica charantia is a climbing plant in 

the Cucurbitaceae family known and widely used 
in areas such as China, India, Malaysia and the 
tropical part of Africa (Ahmad et al, 2016). The 
popular name of bitter cucumber or bitter gourd 
comes from the particularly bitter taste that 
characterizes all the organs of the plant. It has a 
long and rich history of use in traditional medicine 

to treat conditions such as eczema, pneumonia, 
rheumatism, hypertension, psoriasis, cancer and 
diabetes (Alam et al, 2015). The bitter taste of the 
plant is given by momordicin, a bioactive 
compound with a strong hypoglycemic effect 
called vegetable insulin (Chanda and Banerjee, 
2019). Analyzes have shown that this plant has the 
highest nutritional value of all species of the 

cucurbitaceae family, being an excellent source of 
fiber, vitamins, minerals, carbohydrates and 
proteins. Bitter cucumber is also used due to the 
high content of minerals such as: Cu, Ca, Fe, Mg 
and Zn. The fruit is rich in nutrients such as 
vitamins A and C, tocopherols, thiamin, riboflavin, 
niacin and folic acid (Yuwai et al, 1991, Singla et 

al, 2023). In food, the aerial parts of the plant are 
consumed, especially the fruits, leaves and young 
shoots. 

Salinity is the main abiotic stress factor 

affecting every aspect of plant physiology and 
biochemistry significantly affecting growth, 
development and production yield (Munns, 1993). 
Saline stress affects almost half of the irrigated 
agricultural lands causing significant economic 
losses and negatively affecting food security (Zhu 
2001, Ondrasek et al, 2022). A soil is considered to 

be saline when it exhibits an electrical conductivity 
(EC) of the soil solution greater than 4 dS m−1 
(equivalent to 40 mM NaCl). This concentration of 
salts generates an osmotic pressure of about 0.2 
MPa and significantly reduces the yields of most 
crops. High salinity compromises carbon fixation, 
leading to over-reduction of light-harvesting 
complexes that cause the production of reactive 

oxygen species (ROS) such as: hydrogen peroxide 
(H2O2), hypochlorous acid (HClO), ozone (O3), 
singlet oxygen (1O2), superoxide anion radicals 
(O2

-), hydroxyl radicals (OH−), perhydroxyl 
radicals (HO2

•), organic alkoxy (RO•) and organic 
peroxyl radicals (Misra and Gupta, 2005; Hameed 
et al, 2015). 

Polyphenols are naturally occurring 
phytokinins synthesized in plants as small, 
secondary metabolites that play numerous 




