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Goodwin’ emphasized that the carotenoids may provide significant taxonomic data for 
algae. The variations in carotenoids in the various algae’ are believed to be due to the 
occurrence of different enzyme systems. Inherent in this argument is the assumption of a 
common carotenoid precursor, such as phytoene, in all algae. The possible involve- 
ment of Iycopene has also been suggested.’ However, although several hundred species of 
algae from different divisions have been examined, lycopene has been found only in three 
species of Chlorophyta.3*4 The lack of acyclic carotenoids in the blue-green algae may be 
explained by the presence of highly effective cyclizing enzymes.’ 

Perhaps the oldest group of algae is the Cyanophyta, which have pigments produced by 
‘beta cyclase’ activity2 as well as carotenoid glycosides otherwise found only in bacteria.5-7 
These organisms might be used, therefore, to demonstrate the precursors of cyclic caro- 
tenoids. 

The carotenoid content of the hot spring species, Osdlatoria princep? was examined. 
The alga was grown axenically at 40” in Medium D9 and harvested during exponential 
growth. 

The carotenoids were extracted from a packed mass of wet cells with methanol-acetone 
and saponified by normal procedures. lo The pigments (0.4% on a dry weight basis) were 
separated by TLC on silica gel and identified by their chromatographic behaviour, MS and 
visible spectra as described in previous investigations.6*‘0-12 
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The results are presented in Table 1. Pigment II was identified as y-carotene on the basis 
of the visible spectrum, co-chromatography with a genuine sample and the MS which 
showed a molecular ion at m/e 536 together with ions at M-92 and M-106 (M-92/M.. 
106 = 1).13 

TABLE 1. THE CAROTENOID COMPOSITION OF OscilIatoriaprinceps 

Pigment sb 
Visible abs.,., 

in acetone 

TLC (Merck Kieselgel G) 
%Acetone in light petroleum 

0% 5% 10% 20% 30% 
MM;,8y 

8-Carotene 65.0 478, 452, (429)* 0.34 0.98 
v-carotene 1.0 
Lycopene 0.6 ‘t”o$ ;:> 

(439)’ 0.22 0.94 = 

46Oi 
447’ 0.14 0.92 

Echinenone 2.6 - 025 o-13 
iso-Cryptoxanthin 0.6 472, 449, (42S)t - 0.08 0.20 
Glycoside acetate 0.4 SOS, 473, (448H - - - 
Glycoside acetate 0.4 504, 473, (4SOH - -_ - 

Myxoxanthophyll 
peracetate 26.4 SO8 476 

(4455d;t 
- - - 

Glycoside acetate 0.3 504’ 1 474’ , - - - 
Oscillaxanthin 

peracetate 2.7 532, 499, 469* - - - 

- 
- 

023 
0.42 
0.33 
0.30 

0.23 
0.14 

0.05 

* Vis. maxima of all-ruans pigment obtained by preparative paper chromatography. 
7 Vis. maxima of cis-tram pigment mixture. 
2 Co-chromatographed with genuine or synthetic material. 

536 
536 
536 

--r 550 
-‘: 552 

i:$ - - 

0.50 898 
0.42 - 

0.23 1144 

Pigment III was identified as lycopenefrom evidence provided by visible spectra, co-chro- 
matography with synthetic lycopene and MS which showed ions at M = 536 (16 %), 
M-69 (0.7x), M-92 (0.8 %), M-106 (2.7%) and m/e 69 (100%) with M-92/M-106 = 0.30. 

The above results indicate that 0. princep$ is a typical cyanophyte in that it contains a 
high percentage of j&carotene, together with echinenone and the glycosidic carotenoids 
myxoxanthophyll and oscillaxanthin. The presence of lycopene, not previously found in 
this group of algae, is of importance because it lends support to the hypothesis that this 
compound may be the precursor of the cyclic carotenoids found in this group of organisms. 
Support for this contention is derived from the presence of y-carotene which is the mono- 
cyclic compound expected to be an intermediate in the double cyclization leading from 
lycopene to p-carotene. y-Carotene has not been found previously in a cyanophyte’ al- 
though it is of limited occurrence in other algal groups. 
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