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Greater celandine {Chelidonium majus L.) is a well-known healing plant. It has segmented laticifers 
filled with yellowish - brown content that is rich in biologically active substances (alkaloids, 
flavonoids and phenolic acids) [1, 2]. The concentration of these components can change 
significantly, depending on the time of year, from flowering period in spring to the fruit - bearing 
time in autumn [3]. Flavonoids (plant pigments) are responsible for the yellow color of the 
greater celandine flower [4]. The antioxidant activity was also correlated with the concentration 
of total phenolics (including flavonoids), which is the highest in the spring months [4]. 

This study presents the analysis of the physical phenomena diagnosed in Chelidonium majus 
components. Time resolved optical characteristics were analyzed by using TRLS (Time Resolved 
Laser Spectroscopy) experimental setup. Nonlinear optical properties of the plant have been 
studied using two-photon excited autofluorescence (TPEF), second - harmonic generation 
(SHG) and upconversion luminescence (UCL) simultaneously. The benefits of using UCL for 
biological applications are in reducing the photobleaching and providing photostability. 
Upconversion "emission is also more efficient than the TPEF and SHG. Moreover, UCL could be 
achieved with a low power continuous wave (CW) laser. 
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G re a te r  ce lan d in e  (C helidon ium  m ajus L .) is a  w e ll-k n o w n  h e a lin g  p lant. I t  has seg m en ted  la tic ifers  
filled  w ith  yellow ish  - b ro w n  c o n te n t  th a t is r ich  in b io lo g ica lly  activ e  su b sta n ces  (alkalo ids, 
flav o n o id s and  p h e n o lic  acids) [1, 2]. T h e  c o n c e n tra tio n  o f  th ese  c o m p o n e n ts  ca n  ch an g e 
sig n ifican tly , d ep en d in g  o n  th e  tim e o f  year, fro m  flo w erin g  p e rio d  in  sp rin g  to  th e  fru it - b ea rin g  
tim e  in  au tu m n  [3]. F la v o n o id s  (p lant p ig m en ts) are re sp o n sib le  fo r  th e  y e llow  c o lo r  o f  the  
g rea ter ce lan d in e  flo w er [4]. T h e  a n tio x id a n t activ ity  w as also co rre la te d  w ith  th e  c o n c e n tra tio n  
o f  to ta l p h e n o lics  (in clu d in g  fla v o n o id s), w h ich  is th e  h ig h est in th e  sp rin g  m o n th s  [4].

T h is  study p resen ts  th e  analysis o f  the  p h ysica l p h e n o m e n a  d iag n o sed  in  C h elid o n iu m  m aju s 
c o m p o n e n ts . T im e  reso lv ed  o p tica l ch a ra cteris tics  w ere  analyzed  b y  u sin g  T R L S  (T im e R e so lv ed  
L a se r  S p e ctro sco p y ) exp erim en ta l setup . N o n lin e a r  o p tica l p ro p e rtie s  o f  th e  p la n t h av e  b ee n  
stud ied  u sin g  tw o -p h o to n  e x c ite d  a u to flu o re sce n ce  ( T P E F ) ,  se co n d  - h a rm o n ic  g en era tio n  
(S H G ) and  u p co n v e rs io n  lu m in e sce n ce  (U C L ) sim u ltaneou sly . T h e  b e n e fits  o f  u sin g  U C L  fo r  
b io lo g ica l ap p lica tio n s are in  re d u cin g  th e p h o to b le a c h in g  and  p ro v id in g  p h o to sta b ility . 
U p co n v e rs io n  e m iss io n  is a lso  m o re  e ffic ie n t th an  th e  T P E F  and  S H G . M o re o v e r , U C L  co u ld  b e  
ach iev ed  w ith  a  lo w  p o w e r co n tin u o u s w ave (C W ) laser.
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