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A N e w  Device for S i m u l t a n e o u s  M e a s u r e m e n t s  of Oxygen Concentrat ion,  
Absorpt ion  and Fluorescence  Changes  in Photosynthet ic  S y s t e m s  

An increasing n u m b e r  of biological s tudies  require  t he  
m e a s u r e m e n t  of various spectroscopic  and polarographic  
d a t a  wi th  smal l  amoun t s  of m a t e r i a l .  Especia l ly  the  
s imul taneous  de t e rmina t i on  of d i f ferent  responses  facili- 
t a t e s  t he  correct  i n t e rp re t a t i on  of t he  results .  Such 
measurements ,  somet imes  a l ready  per fo rmed  in cell 
suspensions,  cause serious difficulties wi th  tissues, e.g. 
p l a n t  leaves. 
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Fig. 1. R : Triple-branched flexible fibre optics connected to aiight 
guiding glass rod. S : Flexible branched fibre optics with central hole 
for the placement of a platinum wire (Pt). The protecting capsule 
opposite the branching piece is made of silver (Ag) which serves as 
reference electrode. The frontal opening is covered by a Teflon 
membrane fixed by an O ring. As electrolyte between platinum and 
Ag/AgC1 half-saturated KC1 is used. 
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Fig. 2. The application of the wave guide combination R + S for 
3 different sample types, a) suspensions; b) leaves; c) tissue samples 
(details see text). 

This communica t ion  describes a new set -up al lowing 
the  s imul taneous  d e t e rmi n a t i o n  of absorpt ion ,  f luorescence 
and  polarographic  d a t a  w i th  cell suspensions  as well as 
w i th  t issue samples.  

Principle. Mult ip ly  b ranched  wave  guides are used for 
the  opt ical  measurements .  For  the  po la ragraphic  oxygen 
de te rmina t ion ,  a Clark- type  electrode has  been  con- 
s t ruc ted  as p a r t  of a f ibre optic.  The l ight  beam pass ing 
to  and f rom the  subjec t  is guided to t he  cell w i th  t he  
electrode combina t ion  (Pt/Ag/AgC1). 

A ske tch  of the  se t -up is given in Figure 1. Two 
flexible b ranched  wave  guides (R and  S) opposed  to  each 
o ther  are f ixed by  a microscope t r ipod.  The sample  is 
placed be tween  the  2 ends of the  fibre optics.  Figure  2 
gives 3 examples  for the  possible  a r r a n g e m e n t  in measure-  
m e n t s  w i th  a) suspensions  ( ~  0.5 ml), b) whole  leaves 
(wi thout  oxygen  de te rmina t ion) ,  or c) t issue samples  
(with oxygen  de te rmina t ion) .  

To keep the  t e m p e r a t u r e  of t he  sample  cons tan t ,  t he  
se t -up can be t h e r m o s t a t e d  by  runn ing  water .  Fo r  
m e a s u r e m e n t s  in suspensions,  we replaced the  normal ly  
used magne t ic  s t i r rer  by  a meta l  spr ing  which  is electro- 
magnet ica l ly  forced to  v ibra te .  By  th is  means  the  l ight  
b e a m  is never  in te r rup ted .  Ins ide  the  cuvet te ,  ano the r  
min ia tu re  e lect rode (e.g. for p H  de te rmina t ions )  can be 
fixed. To measure  ref lect ion values, t he  l ight  b e a m  can 
ofcourse be d i rec ted  the  opposi te  way.  

The ends  of the  f lexible wave  guides  can be connec ted  
to  filters, m o n o c h r o m a t o r s  or photomul t ip l ie rs .  So the  
appa ra tus  may  be quickly  combined  - w i t h o u t  touch ing  
the  sample  - wi th  d i f ferent  opt ical  or electronic ins t ru-  
ments .  There  are prac t ica l ly  un l imi ted  possibi l i t ies  for a 
combina t ion  of mono-  or po lych roma t i c  exc i ta t ion  wi th  
single-, double-  or sp l i t -beam absorp t ion  resp.  f luorescence 
spectroscopy.  The appl ica t ion  of UV t r a n s p a r e n t  wave  
guides ex t ends  the  measurab le  spec t rum into  the  ul t ra-  
violet  region. This  se t -up has been used in our l abora to ry  
for several  inves t iga t ions  1-5 

In  t h e  near  fu ture  adap to r s  wilt be  avai lable  which  
make  it possible to  connect  the  wave guides w i th  com- 
mercial  spec t ropho tomete r s ,  so t h a t  the i r  monochro-  
ma to r s  and mul t ip l iers  m a y  be d i rec t ly  used. 

Zusammenfassung. Klein  d imens ion ie r te r  K i ive t t ensa t z  
fiir Suspens ionen und  Gewebe, welcher  er laubt ,  gleich- 
zeitig verschiedene  spek t roskopische  und  e lektroche-  
mische Messgr6ssen zu e rmi t t e ln  i ndem Lich t le i te r  zur 
B e s t i m m u n g  opt i scher  Da ten  e ingese tz t  werden  k6nnen.  
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