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Fig. 1 The structure of delayed luminescence detection system
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Fig. 3 Work flow chart of system
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Fig. 4 Delayed luminescence curves of soybean callus

in four days after UV-B radiation
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Table 1 Variations of dynamic parameters of ultra-weak

biophoton emission induced by UV-B radiation

Time after UV-B

treatment/d

CK 1 2 3 4

I /counts. 0.5s ' 43.01  177.33 216.32  40.16 34.86
I,/counts, 0. 55" 2806.3 3511.8 2393.2 1509.9 1735.9
t/s 5.076 5 5.3360 4.2178 4.4313 5.8569

B 1.2210 1.3193 1.2314 0.9692 1.1389

R 0.9992 0.9994 0.9991 0.9989 0.9985
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intensity of DL of soybean callus
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Fig. 6 Varitions of spontaneous luminescence
and MDA of soybean callus
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Fig. 7 Variations of state parameter and order parameter

of soybean callus
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Dynamic Analysis of Ultra-weak Photon Radiation of
Soybean Callus Induced by UV-B Radiation

XI Gang",LIU Kai*,ZHANG Xiao-hui’,LI Shao-hua®
(a. Department of Applied Physics , Institute of Science ;b. Department o f Electronics ,
School of Automation and Information Engineering , Xi'an University of Technology Xi'an ,710048 China )

Abstract: In order to study the dynamic characteristics of ultra-weak photon emission in cell and its
biological significance,soybean callus are radiated by UV-B radiation with 20W/cm’ for 2 hours. Delayed
luminescence of soybean callus induced by light within 4 days after the UV-B radiation is determined.
Delayed luminescence integral intensity, the initial photon number, attenuation parameters and the
spontaneous luminescence in ultra-weak photon emission of soybean callus are obtained through the
establishment of delayed luminescence dynamics equation and mathematical fitting. The biological
significance of these dynamic parameters of ultra-weak photon emission is discussed. The results show that
delayed luminescence induced by light of soybean callus within 4 days after UV-B radiation to obey the
laws of hyperbolic relaxation. Dynamic analysis shows that the changes of the delayed luminescence integral
intensity and initial photon number with the time after UV-B treatment are volatility. The intensity of
spontaneous luminescence and the content of malondialdehyde (MDA) are increased after the cessation of
UV-B radiation. The peaks of them appear nearly two days after UV-B radiation. Using the ratio of delayed
luminescence integral intensity and spontaneous luminescence to define the state parameter Q and the order
parameter R of cell.it is found that the changes of Q value or R value of soybean callus cells after UV-B
radiation reflect the damage of UV-B radiation on soybean callus and cell recovery process.
Key words: Ultra-weak photon emission;Soybean callus; UV-B radiation; State parameter of cell
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