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Background: Water deficit is one of the major factors limiting the photosynthetic 
productivity of plants. Under drought conditions, the decline in CO2 assimilation may result 
not only from stomatal limitations, but also from impaired coordination between 
photochemical reactions and carboxylation processes.  
The aim of the present study was to assess changes in the relationship between electron 
transport in photosystem II (ETR) and net CO2 assimilation (A) across different genotypes of 
Triticum aestivum L. under contrasting water supply conditions. 
Materials and Methods: Plants of the wheat cultivars Moldova 5 and Meleag were grown in 
10-L vegetation pots under two soil moisture regimes: 70% of full water capacity (control) 
and 35% of full water capacity (water deficit). The functional state of photosystem II was 
assessed using a PAM-2100 chlorophyll fluorometer by determining the effective quantum 
yield and electron transport rate (ETR). Gas exchange was assessed based on the rate of net 
CO2 assimilation using a PTM-48A portable photosynthesis system. Plants were grown at a 
photosynthetically active radiation (PAR) level of 100-120 μmol m-² s-¹ under a 16 h light/8 h 
dark photoperiod. Soil moisture was monitored using ZTS-3000-TR sensors calibrated for the 
substrate used and the pot volume. 
Results: Under optimal water supply (70% FWC), both cultivars maintained a positive 
relationship between ETR and CO2 assimilation, indicating coordinated functioning of 
photochemical reactions and carbon fixation processes. In cv. Moldova 5, ETR ranged from 
20 to 27 μmol e-m-²s-¹, while A varied from 3.2 to 3.8 μmol CO2 m-²s-¹; in cv. Meleag, the 
corresponding values were 21-27 and 3.3-3.8 μmol m-² s-¹, respectively. 
Under water deficit conditions (35% FWC), both cultivars exhibited a sharp decline in CO2 
assimilation, whereas the decrease in ETR was less pronounced. In cv. Moldova 5, A 
decreased to 0.8-1.1 μmol CO2 m-² s-¹, while ETR declined by 9-12 μmol e- m-² s-¹; in cv. 
Meleag, A ranged from 0.9 to 1.4 μmol CO2 m-² s-¹, where as ETR decreased by 11-13 μmol 
e- m-² s-¹. This was accompanied by an increase in the ETR/A ratio, reflecting the apparent 
electron requirement for CO2 fixation: in cv. Moldova 5, it increased from 6.2-7.1 in the 
control to 10.9-11.2 under water deficit, and in cv. Meleag from 6.3-7.1 to 9.2-12.2. 
Conclusions: Thus, water deficit weakens the functional coupling between electron transport 
in photosystem II and CO2 assimilation. The increase in the ETR/A ratio indicates that, under 
limited water availability, carbon assimilation is more strongly constrained than the 
photochemical generation of electron flow. This points to a disruption in the coordination 
between photochemical reactions and carbon fixation and likely increases the importance of 
photoprotective mechanisms in maintaining the stability of the photosynthetic apparatus. 
These results highlight the value of combining chlorophyll fluorescence and gas exchange 
analyses for assessing the physiological response of wheat to water deficit. 
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Background: Carotenoids from sea buckthorn (Hippophae rhamnoides L.) are valuable 
lipophilic bioactive compounds known for their strong antioxidant activity and health-
promoting properties. However, their application in food systems is often limited by low 
stability and high susceptibility to oxidative degradation. Liposomal encapsulation represents 
an effective strategy to protect carotenoids, improve their stability, and enhance their 
functionality in functional food applications.  
The aim of this study was to develop and characterize liposomal formulations encapsulating 
carotenoids extracted from sea buckthorn (Hippophae rhamnoides L.) in order to assess their 
potential application as functional food ingredients. 
Materials and Methods: Liposomal formulations containing sea buckthorn (Hippophae 
rhamnoides L.) carotenoids were prepared in an aqueous medium using an adapted Mozafari 
method. The obtained systems were characterized by determining encapsulation efficiency 
and carotenoid retention rate. Antioxidant activity was evaluated using the DPPH radical 
scavenging assay. Storage stability of the liposomal formulations was assessed over a period 
of 4 weeks by monitoring the retention of bioactive compounds. 
Results: The obtained liposomal formulations showed high encapsulation efficiency (92.0 ± 
3.0%) and retention rate (89.2 ± 3.5%), demonstrating effective incorporation of carotenoids 
into liposomal structures. Encapsulated carotenoids exhibited strong antioxidant activity, with 
96.0 ± 1.5% DPPH inhibition. Stability studies indicated that the liposomal systems preserved 
a significant amount of carotenoids after 4 weeks of storage, confirming their protective effect 
against oxidative and storage degradation. 
Conclusions: These findings confirm that liposomal encapsulation is an efficient delivery 
system for improving the stability of sea buckthorn carotenoids. The developed formulations 
show strong potential for application in functional foods, contributing to enhanced bioactive 
compound retention and improved nutritional value.  
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