
B-I-27 
 

Photonic regulation of secondary metabolite biosynthesis by 

binary spectral stress 

 
Y.N. Kulchin1, V.P. Bulgakov2, E.P. Subbotin1, D.O. Goltsova1, A.S. Kholin1, L.P. Lyakhova3, 

N.I. Subbotina1, I.V. Gafitskaya2, V.P. Grigorchuk2, E.V. Burkovskaya2, Yu.A. Khrolenko2, 

I.Yu. Orlovskaya2, O.V. Nakonechnaya2   

 

1 Institute of Automation and Control Processes Far Eastern Branch of the Russian Academy of Sciences (IACP 

FEB RAS), Far Eastern Branch of the Russian Academy of Sciences, 5 Radio str., Vladivostok, 690041, Russia 

2 Federal Scientific Center of the East Asia Terrestrial Biodiversity (Institute of Biology and Soil Science), Far 

Eastern Branch of the Russian Academy of Sciences, 159 Stoletija str., Vladivostok, 690022, Russia 

3 Far Eastern Federal University, 10 Ajax Bay, Russky Island 

Vladivostok 690922, Russia 

Y.N. Kulchin: kulchin@iacp.dvo.ru 

 

Secondary plant metabolites are unique sources for pharmaceuticals, food additives and 

industrially important biochemicals. The accumulation of these metabolites occurs in plants under 

stress. Here, we investigated the effect of abiotic stress caused by a binary change in the spectral 

composition of radiation generated by matrix LED light sources on the development and production of 

secondary metabolites using the example of Eruca sativa lettuce cultivated under fully controlled 

conditions. The dominant influence of the ratio of the intensities of the "blue" and "red" spectral 

ranges in binary switching light fluxes has been established. Regimes were found in which the 

accumulation of green biomass and the development of the root system of plants significantly exceed 

the control indicators. The presence of a compromise between the qualitative characteristics of the 

photon flux and abiotic stress, at which there is an increase in the wet weight of plants with a 

simultaneous increase in the synthesis of secondary metabolites, such as ascorbic acid and flavonoids, 

was revealed. 

Thus, the results of the studies performed demonstrate the possibility of influencing the 

processes of primary and secondary plant metabolism by changing the quality of photon irradiation 

during plant development, which causes them to increase the accumulation of secondary metabolites. 
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