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Carotenogenesis in Haematococcus 
pluvial is 

IN a recent communication\ Goodwin and Jami
korn state that light is necessary for the synthesis of 
astaxanthin, the carotenoid responsible for the red 
colour in the alga Haematococcus pluvialis. It is not 
clear whether this · conclusion is reached as a result 
of their own experience or whether they are referring 
to earlier information 2. In my opinion the conclusion 
is erroneous, for the following simple experiment 
convincingly demonstrates that dark synthesis is 
possible. The medium consists of 50 mgm./1. soil 
extract (1 per cent v/v of an extract yielding 5 gm. 
dry-weight of humic substance per litre on acidifica
tion), containing an amount of metabolizable nitrogen 
equivalent to 5 mgm./1. potassium nitrate, and is 
enriched with 500 mgm./1. anhydrous sodium acetate. 
A single green motile cell placed in 6 ml. of this 
medium multiplied, in complete darkness at 13-18° C. 
with a relative growth-rate (log, increase per day) 
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Fig. _1. Growth of H. plumaU,& from a single cell In the soil extract 
medmm with 500 mgm./1. sodium acetate. Open circles in the 
light; closed circles, in the dark. The arrow-heads indi~ate the 
first appearance of the carotenold In the cells on microscopic 

examination 

of 0 ·55-0 ·6, to a maximum of 214•3 cells per ml. in 
thirty days, further increase being prevented by 
nitrogen depletion. At this juncture the cells were 
still motile and green. Astaxanthin first became 
visible in the cells on microscopic examination four
teen days later, that is, on the forty-fourth day of 
the experiment. Encystment was complete after a 
further ten days, by which time enough astaxanthin 
had accumulated for the cells to appear bright 
orange to the naked eye. 

A comparison of these rates with those obtained 
in identical media in the light reveals quantitative 
differences (Fig. 1). In the light, the carotenoid 
first appears not more than two days after the com
pletion of growth. For clear-cut results, conditions 
have to be such that exponential increase continues 
to the point when nitrogen becomes limiting, a con
dition which is met by the mediwn quoted. The 
relative growth-rate in this medium, with a light 
intensity of 100 ft. candles and with carbon dioxide 
remaining in equilibrium with the atmosphere, is about 
double the dark-rate. On the other hand, the rate of 
astaxanthin synthesis, estimated on the time interval 
between arrest of growth and first appearance of the 
carotenoid on microscopic examination, appears to 
be some seven times greater in the light. 

However, a mere difference in magnitude between 
the ratios of the two rates is insufficient to prove that 
light is necessary for astaxanthin synthesis, or, indeed, 
has any action other than indirectly through the 
photosynthetic apparatus. 

It is important to stress that dark synthesis can 
be overlooked for the reason that, when comparing 
light- and dark-cultures of the same age, the light
culture is invariably more advanced than the dark 
and so reaches the point at which the accumulation 
of the red carotenoid begins (that is, when cell
division ceases) much sooner than the other. 
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Saccharides of Different Varieties of 
Indian Rice 

THE saccharides of seven rice samples (Oryza sativa 
Linn.), including some old ones that are in common 
domestic use, have been investigated, with the view 
of correlating the carbohydrate changes in stored rice 
with the nutritive value and taste. Four kinds of 
raw rice (basmati) and three types of parboiled rice 
(saila) were chosen (basmati and saila are the local 
names for raw and parboiled rice respectively in 
northern India.). Among the raw rice were included 
two one-year old samples, one new sample and a 
fourth that had been stored for three years in tins 
(30 ± 5° C.). The parboiled rice consisted of the 
varieties Burdhwan, Mainpuri and Patna.. 

Circular paper chromatographic technique, as 
described by Giri and Rao1, was adopted. The resolu
tion of the saccharides was effected by spotting 
50 µ1. of the water extract of each sample on the 
circumference of a circle drawn at the centre of a 
circular Whatma.n No. 1 filter pa.per (33 ·0 cm. diam.). 
Along these were also run a mixture of known sugars, 
including maltotriose and maltotetraose, recently 
isolated by Whistler and Hickson2 from corn syrup. 
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