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A study of the spectral characteristics of the delayed light smission of
green plant material is h%s been undertakesn, The apparatus used was identical
to that reported earii except that a lenger time constant (0.1 second) for
the phot omaurpher amphzier circuit was used here in order o integrate acise
and to permiti operaiicn at a higher gain. For the measuremeni of the aciion,
spectra, a Bausch and Lomb 500-mm focal-length grating monochromator
{No. 33-86-45) was placad between the exciting light {Gensral Electric FT-302
flashtube} and the sample. The emission spectra wers measursd by placiang the
monocarcmator between the sample and the detector (Durnoni K- 1292 photo-
multiplier), The inteasity of the emitted light approximatsly 0.2 secoud aftar
excitation by the flash was measured at :0-muy intervals of either exciting light
{action specira) or emitted light {emissica spectra). Two curves ware drawn
through two sets of alteraatiag points taken 20 my apart. The fiaal curve was
drawn between the fwo curves obiained in this way. The 31it width of the monoo:
mater corraspondad to a band pass of about 20 mu. A& corrsciion for the rela-
tive number of quanta in zach wave leagth of exciting light was appliad in the
action-spectra measurements, aad the emission spectira wers corrseciad for the
sensitivity of the photomultiplier at the various wave lsangths from date suppiisd
by the manufacturer of each of these instrumenta. All curves, excw ot whare
otherwise stated, were measured with very thin films of material,

The resulis of these measurements are shown ia Fig. 1. The aciion
for the delaysd light emnission by Chlorella and by spmaa% chisroplasts a:
similar to the absorption specira of thess materials, zad show both the c
and the caroiencid bands. Mostoc, on the other hand, hac an actior spacirum very
much differaent from its absorption spectram. Both the os unids and the
chlorophyll are apparently very low in activity., Tae act ecirum 1
iz the same as that obiained sariier by Strehler and Arncid,
Mosioe resembiss the curve for Synechococcus, ™ another ’
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purposes of comparizon, a
been piotted in Flg 1. The
spectra. The fact that the low °
use of rather wide slits in ihe mm;m,gri:m&?»
bruadened shape of the delayed-light-emiss
fluorescencs spectzum. Thus, the dm rad
and spiaach chiovopniasis is the result of a 2
singlei state and the ground siate of c%‘:z«,rcnhg F1L.
was tentatively suggestad, on the basiszs o
thick films of material, that the luminescence of spinach
result of a triplei state~to-ground sitais 2mission of chloroghy
re2cognirad as having been due largely to the self- abac“ps;mu 33
2mission spectrum {ses below),

Zmission spectra for thick films of spinach chioroplasis at
atures are aiso ploited in Fig. 1. Thick filins wers used in ords:
for the low iniensity of the low-lemperature emissions. ” The m
shape of these specira, as compared with the thin {ilm specira
absorption. E-’«swewe::, it is appareni that the curves at all thrae
are i“entical in shape, thus suggesting that they are the result of the same
electronic {ransiticn. This temperature 1nueﬂpeudenc«’-‘ indicates that the iripiet
state of chioropnyil is not invoelved at all in the delayed lighi samission 1432
chloroplasts,

The delayed light emissicn of Nosto: iz very much weaker than that of
either Chlorella or spinach chloroplacsis, therefore necessiitating the use of
thick films of material. Ia view of this, it wouiu be expacied rhat
emission were due solely to chlorophyll, the spectrumn would be sipmik
those obtained with thick films of chloroplasts. However, iz i
guggesis that a significant portion of the emaitted §1ght originates in :
iwhich has 3 fluorescance peak at about %60 myp Yand is s=if-zbsnzhad
thick layer. The Nostoc emission spectrum also resembles that obi
Synecaococcus,

Tha action specira for Chiorella and for spinach chicr
that electronic sxcitation energy may be transferrad, with some=
afficiency, from carcienoid to chlorophyll in these materiais.
transfar from caroienoid io either chlorophyll or shyoocyani
much lower @i"fif:iemggf im ‘\I@B@:m& Similar concluasions have -
Chioreilsa” and for Dsc '
the thoiosyathetic and 1
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(ARBITRARY UNITS)
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