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SUIvllvlARY
A fluorimetric method for simultaneous determination

of chlorophylls and phaeophytins a and c is presented. The
method is based on the measurement of the changes in the
fluorescence of the pigments in solution, before and after
acidification, at two wavelenghts ranges (620 and 650 nm,
respectively) •

l{:gSUM~

Une m~thod pour la d~termination de la chlorophylle et
ph~ophytine a et c est élabor~e. La méthod est basée sur la
mesure des changes de la fluorescence des pigments avant et
apres l'acidification de la solution, a deux rangées de
lonueur de vague (620 et 650 nm, respectivement).

INTRODUCTlor~

Today chlorophyll a standing crop is commonly used as
a direct index of phytoplankton biomasse However, chlorophyll
E is also present in the phytoplankton and in sorne species
chlorophyll b. As the chlorophyll c is more stable in vitro
tharl chlorophyll ait can be Ifmeasured Il in nature ingreater
quantities than chlorophyll a, even though no algae is known
which has a higher content of chlorophyll c than chlorophyll
~ (Jeffrey, 1974). A simple and fast method for chlorophyll c
determination is needed because of its importance in phyto­
plankton photosynthesis.

MATERIALS AND METHODS
Chlorophylls used for instrument (fluorometer "Turner"

Ill) calibration were isolated from benthic algae and
purified by thin-layer chromatography on silicagel HF plates.
Concentrations were deterrnined spectrophotometrically.
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RESULTS AND DISCUSSION
The revised fluorimetric method for simultaneously

determinating chlorophylls and phaeophytins a and c is
based on'the measurement of changes in the fluorescence of
the pigments in solution before and after acidification at
two wavelenght ranges (620 and 650 nm, respectively). Ta
calibrate the instrument it is necessary to establish
fluorescence per unit concentration. The general equation
(1) represents the fluorescence (F) of a mixture of
chlorophylls ~ and E' phaeophytins a and c:

(2)Ca =

F = aCa + bCb + paPa + pePc (1)

where a, c, pa, pc are fluorescence per unit concentration
of each component, and Ca, Cb, Pa, Pc their concentrations.

Using two filters and rneasuring the fluorescence before
and after acidification with 0.1 N Hel allows equation (1) ta
be developeà into 4 equations with 4 unknowns.

Substracting the fluorescence before and after acidifi­
cation results in two equations with two unknowns. These can
be solved as in equation (2):

~F2 (cl - pc l ) - ~Fl (c2 - p C 2)

Sirnilar equation can be developed for chlorophyll C and for
phaeophytin a and c.

Mathematically, it can be proven that the presence of
chlorophyll h, in the concentrations normally encountered in
the sea, wouId significantly interfere only with the determi­
nation of the phaeopigments. When this method was used for
field determinations of phytoplankton chlorophylls ~ and ~,

the results obtained were in general satisfactory. Negative
values for chlorophyll c were obtained in sorne instances,
and may indicate the presence of sorne sa far unidentified
fluorecing substances.
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DISCUSSION

Questions and cornrnents:

1. What kind of new information we can add by measuring

chlor~phyll ~ ? (R. FURAI, Monaco)

- Measured chlorophyll c values could be information on

the stage of the natural phytoplankton population. Because

of the increased stability of chlorophyll ~ comparing to

chlorophyll ~ , ratio of chI ~ and chI c could be indica­

tion of the growing or declining phase of the phytoplankton

population.

2. About the errors of determinations you said that they

are withi~ 10-15%. l think for real samples the errors

maybemuch greter due to the accumulation of errors in

each step of determinations. (R. FUKAI, Monaco)

- Errors of determinations within 10-15% are only for chlo­

rophyll ~ real samples. The error i5 estirnated relative

to spectrophotometric method (Strickland and Parsons).

For chlorophyll ~ errors are sornewhat higher comparing

to the sarne spectrophotometric Methode
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