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Chlorophyll absorption and fluorescence in Ochromonas danica* 

The flagellate alga, Ochromonas danica, has an unusual three-peaked chloro- 
phyll a absorption band in the red region of the spectrum 1. The only other known 
alga with a similar absorption spectrum is Euglena grown under light-limiting con- 
ditions 2. 

The main chlorophyll fluorescence emission maximum in Ochromonas measured 
at either 20 ° or --1960 is at 691 nm (refs. 3, 4). This peak wavelength position also 
is unusual except for Euglena 5. 

In Euglena, the maxima of absorption and fluorescence emission vary according 
to different growth conditions, especially light intensity. However, the spectra of 
Ochromonas were independent of any culture conditions that produced chlorophyll. 

O. danica (Cambridge Culture Col., 933/2 Priagsheim) was cultured in the 
medium of ALLEN,  GOODWlN AND PHAGPOLNGARM ~. Cultures were grown in air with 
or without 3 % CO2 and illuminated from incandescent or fluorescent lamps giving 
light intensities from about 400o to 7500 lux. Ochromonas grew well on 0.5 % glucose 
in light or darkness, but  dark-grown cells did not form chlorophyll. 
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Fig. I. A. Absorp t ion  ( ) and  f luorescence emiss ion  ( . . . . .  ) spec t ra  of O. danica m e a s u r e d  
a t  - -19 o°. Exc i t a t i on  a t  436 n m .  B. Same  as A af ter  h e a t i n g  the  cells a t  4 °o for 20 rain. 

The equipment for measuring absorption and fluorescence has been described 7,8. 
The absorption spectrophotometer was designed to minimize errors due to light 
scattering. The fluorescence emission spectra were corrected automatically to plot 
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relative quanta per unit wavelength interval. For emission spectra samples were 
diluted or used in thinner layers until further dilution caused no change in the shape 
of the spectrum. 

Absorption and fluorescence emission spectra of Ochromonas at --190o are 
shown in Fig. IA. The three absorption maxima at 669, 678, and 688 nm cannot be 
resolved at room temperature with the usual spectrophotometer, but they have been 
detected by derivative spectrophotometry 1. The 69I-nm emission peak is in the same 
position when measured at either 2o o or - - I 9  o°, but the 72o-nm emission band ap- 
pears only at low temperature. 

After heating the cells to 4 o0 for 2o min, the spectra measured at --19 oo 
(Fig. IB) changed to a single absorption maximum at 671 nm and a main fluorescence 
band at 683 nm with 7oo - and 73o-nm shoulders. 

Absorption spectra of acetone and ether extracts made from cells before and 
after heating showed that  this t reatment changed chlorophyll to phaeophytin within 
the celP. Thus the spectra in Fig. IB  are due to phaeophytin rather than chlorophyll a. 

Although none of the various conditions for growing Ochromonas affected the 
chlorophyll spectrum, this organism is unusually fragile. Any mild deleterious treat- 
ment such as freezing and thawing, allowing the culture to age for 2 or 3 days beyond 
its logarithmic growth phase, or heating to 4 °o for 2o min damages the cell sufficiently 
to change the chlorophyll to phaeophytin. 

In Chlorella and most other algae the chlorophyll a absorption consists of two 
bands having maxima at approx. 67o and 68o nm. These algae show a fluorescence 
emission maximum at about 685 nm that  is thought to come from the 67o-nm ab- 
sorbing form of chlorophylP °. A comparison of the absorption and emission spectra in 
Fig. IA suggests that  although the short-wavelength-absorbing form of chlorophyll, 
at 669 nm in Ochromonas, may be fluorescing near 685 nm, the observed emission 
peak at 691 nm results from reabsorption of fluorescence by the unusually high long- 
wavelength absorption. Actually in many  algae the fluorescence emission maximum 
observed may be at a longer wavelength than the true maximum due to internal 
reabsorption n. 
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