
The Potential of Proline as a Key Metabilites to Design Real-Time 

Plant Water Deficit and Low Light Stress Detector in ornamental 

plants  

Piyatida Kittipornkul (1), Chairat Treesubsunthorn (2), Paitip Thiravetyan(2) 

(1) Pilot Plant Development and Training Institute, King Mongkut's University of Technology 

Thonburi (Bangkuntien), 49 Soi Tientalay 25, Bangkuntien, Bangkok 10150 
(2) School of Bioresources and Technology, King Mongkut’s University of Technology 

Thonburi, Bangkok 10150, Thailand 

 
1. Introduction – Nowadays, people are interested to use the plants especially air purifying plants 

into residential and other indoor settings in order to purify indoor air and increase green area in 

the building, but little is known whether their indoor conditions caused stress on plants. In order 

to detect plants stress, the most accuracy method is biochemical analysis which conduct in the 

laboratory. However, this method can damage the plants. Therefore, the real time plant stress 

detection with non-invasive to ornamental plants is required. 

2. the main objectives – To further develop a real time ornamental plant stress detection before 

plant symptoms are appeared, it is of great interest to investigate the stress response mechanisms 

in ornamental plants under indoor condition.  

3. Experimental In this study we investigated whether water deficit and indoor light effected on 

physiological and biochemical of the air purifying ornamental plants including Sanseviria 

trifaciata, Episcia cupreata and Epipremnum aureum [1,2]. Plants were grown under light 

intensity in the range of 10-15 μmol quantam m−2 s−1 and water deficit. In order to detect the 

changing metabolites in plants response to water deficit in indoor condition before the symptoms 

are appeared, physiological including gas exchange and photosynthesis rate and biochemical 

including hydrogen peroxide, total chlorophyll contents, metabolomic analysis and 

phytohormones validation were measured at day 3 after no watering indicated as lower moisture 

content in the soils.  

4. Results and Discussion The results showed that at day 3 after water deficit caused stress on 

these three ornamental plants as shown by the reduction in chlorophyll a:b ratio. However, these 

three ornamental plants responsed to water deficit in a different pathway. Water deficit effected 

on Episcia cupreata and Epipremnum aureum by induced the accumulation of abscisic acid led 

to the accumulation in proline contents through proline biosynthesis. In addition, abscisic acid 

also induced hydrogen peroxide accumulation resulted in reduction of stomatal conductance, 

photosynthesis rate and transpiration. Sanseviria trifaciata responsed to water deficit by 

significantly increased gibberellin and proline contents while stomatal conductance, 

photosynthesis rate and transpiration were maintained. The changing of metabolites in Episcia 

cupreata and Epipremnum aureum was also different from Sanseviria trifaciata under water 

deficit. This study indicated that water deficit induced proline accumulation might be attributed 

by both gibberellic acid and abscisic acid depends on plant species. 

5. Conclusions - Therefore, it could be concluded that the enhancement of proline in ornamental 

plants under water deficit could be early detected at days 3 under water deficit and this 

compound can be used as a key compound for real time biosensor development in detecting 

plant stress under water deficit in the future.   
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