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The data in this report were necossary for the develop-
2ont of a method for estimeting the chief pigments fournd in phyte-
plankten, Tho mothod was limited to semi-micro dimonsions, which

" made the simmltansous apeo}roﬁzotmtuc dotermination of the

pigments in the plankton extraoct the moet .promising yroapect.
Howover, the gpectrophotomatric techniqus requires prior lmouvledge

| of the absorption epsotra of the compounds involved, leading to the

rogoarch regulting im the data in this veport.

&BSIRACT .

Chlorophylis g and g, bota carotens, neofucoxanthin A
and B, fucexanthin, diadinoxanthin apd diatoxanthin are the most
inportant pigments ocouwrring in distoms, and the first <¢hree are
also important in dinoflegellates and brown algae. Theae compounds
heavs been prepared and their absorption spectra dotermined over the
renge 350-700 m,, in 90% acotono selution., At wave lengths shorter
than 400 %the spootra depended upon the mothed of properationp

- imvestigation revealsd evidencs that ohromatographbically separabls

solvetod molocules of othorwise identical compounds ars formed dwring
the preparation.

The compounds wore prepared by solvent partition and
chromatographic adsorption from cxtraots of diatoms and brown algae.
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The absorption spootra of plent pigmenta are of interest in
studies of photosynthesis, identification and clagsification of plants,
analyses of solutione of the pigments (either alone or in mixtures),
and in the identiflication end determination of the purity of pigment
preparations. These compounds have characteristic apectra which vary
with the solvent, so that for their gpectrophotometric analysis it
is neccsemary to know the spoctra in some aingle solvent. There are

| reported herein the absorption spsotra of a aumber of the pigments

'
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fourd in diatoms, dinoflsgellates, and brown algse, in 90% acetons
solution,

In goneral, solvent partition and chromategraphic adsorption
were used to prepare the compounds. These methods have besen reported
by Strain and his co-workers (8,9,10), by Pace (5) and othera.
Spoctral data reported by previous workers, and chromatographic and

 ohemical bobavior were used as criteria of the purity and identity of
 the compounds. After the absorption spsctra of the compounds were
" dotermined in a sclvent as reported in the literature, that solvent

was removed by ovapora%ion in ygoup at room temperature, and the

 opoctra then determined in 90% acetone sclution, If specific absorp-

~ tion ocefficionts were available from the literature s they were used

to caloulato concentrations and apscific abscrption coefficients in

 90% acetone; otherwiss, relative absorption cosfficients were

determined and are reported, since these pigments are diffioult to
repere in a sufficiontly pure state im adequate quantity to determine

=lm



thelr spacifio ebecrption ccefficiente. Ninety psr cont acetome
vas chosen bocause of its usefulness in the extraction of plgments
from plant cells, in which it is more effective than 80% or abaolute
;acatomo

EXEERIMENTAL
| A1l the optical measurements were made in a Beeokmsn Model
PU Spectrophotometer, using ons centimeter glass-stoppsred Corex
}cella and & tungseten filament light source. The s1it and band

th used are shown in Table 1. The "red semsitive" tubo was used

for measurements from 625-700 mu, the "blue censitive" tubs for
ghortsr wave lengthe. In the range 320-399 ;-)d’ the Corning No. 9863
Raed Purple Corex filter supplied with the instrument was ingerted in
the 1ight path,

Chlororhylias

| To prepare chlorophyll g, fresh fronds of the brown algae
Mﬁ_g loutkeans wers extracted with absolute msthanol in the
rressnce of magnesium carbonate. After dilution with water, most of
the pigments were transferred to petroleum etim.', then weshed first
with methanol (to romove xanthophylls), and fipally with water (to
Lamove alcohol) and dried over anhydrous sodiwm sulfete. The pigmente
dn the petroleum ether solution wers separated by chromatographie
iadacwpeion on a powdered sugar column, developing the chromatogram
with petroleum ethor containing small emounts (1-2.5%) of methanol.
Chlerophyll g wes collected separately es it washed through the bottom

i
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of the solumn, Chlorophﬁl g remained strongly adsorbed at the top
of the solumn, the carotenes preceded the chlorophyll g through the
colum, and xanthophylls were adsorbed betwsen the chlorophylls g ané
a. The same procedure wae used to prepare ohleropbyll g from the
distom Navisuls graneosum, excapt that a colwm of two parts powdered
‘ sugar to ome part Johms-Manville Hyflo Supor-Cel was used, and the
‘part of the column holding chlcrophyll g wae extruded instead cf
 @luted.,

The preparation of chlorophyll g by the above mathod prescnted
'1ittle difficulty, and the spectra of diethyl other solutions of the
lproduct agreed well with that of chloropbyll g prepared by Barris and
Zgcheile (3, 12) by a more elaborate method.

The preparation of chlorophyll ¢ by the method of Strain, et
al, is ;aonaidembly mere diffioult than that of chlorophyll g, and will
‘be described in moro detail. Approximately four grams of the diatom
iggy_iggg arspecsum were blotted to remove excsss water. One extraction
}ui'hh ebeolute end three with 80§ mothanol eontaining 0.2% dimethyl
ianilino removed uost of the pigmente. Two hundred ml of the extract
:were diluted with 37 ml water, and extracted with 200 ml of petroleum
other to remove the bulk of the chlorophyll g end carotenes. One
hundred eixty ml of water, a large quantity of solid scdium chloride,

|and 100 a1 diothyl ether wers added to the alooholis layer, and the

‘ethereal lgyer discarded. Succeeding extractions were mads uwith 75 ml

 portions of diethyl ether; adding codium chloride and saturated sodium

G



“

chloride solution »until the £ina) volums was 700 ml and saturated with
sodium ohloride, end all the pigment was removed from the alecholis
layer. Tho ether layers, except the f£iret two, were combined, washed

- edx times with water ,' and dried over a small quantity of amhydrous

. godium sulfate, avolding a large exeess of the salt, since it adsorbs

chlorophylls from anhydrous solutions, Thip ocoaslioned soms diffieculty,
because on eveporating the ethereal solution %o a emall volume (in
vacwm at room temperaturs), some water separated out. It was found
necessary to stop the evaporation before any of the pigment preeipi-
tated, or to redissolve it in dicthyl ether before the addition of

- potroleum other, The concentrated ethereal solution was diluted at

 lsast 20 to 1 with petroloum other, poured over a 2.7 x 25 om colum

of pomdered sugar (two perts) and Johns-Manville Hyflo Super-Cel (one
part) and sucked through by vaocuum.
The pigmente, adsorbed in the top threo om, were washed with

" potroleun other containing 0.2% dimsthyl aniline, followed by this

mixturo ocmbtaining 2 to 4% msthanol (gredually incressing the alochelie
content of the siixture). A light yellow band was washad through the
columm, and then a bluish-green band finally separated from the top

~ layer, When this band wes woll separated from the top light ysllowish.

groen layer the dovelopment wes stopped and the latter dug ocut and the

chlorophyll ¢ eluted with diothyl ether and a small amownt of methanol.
The first formation and early developmsnt of the chromatograme

alvays left a mixture of chlorophyll a and g 4n the top band. Spactro-
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photometrioc examination of the eluted pigments showed that only upom
extensive washing with pstroleum ether containing up to 4% methanol
was chlorephyll a removed from this band. When chlorophyll g had been

- removed, the adsorbed chlorophyll g appeared as a faintly esolored,

unpromising looking yellowish-gresn band. This apparent co-adsorption

~ of chlorophylls g and g, not desoribed by Strain and his co-workers,

wes always obeerved by the writer. The recovery of uncontaminated
chlorophyll ¢ was never acsemplished, end 1t was necesgary to correoct
this speotral data for the small amount of chlorophyll g present.

The correcticn for the ochlorophyll g present im chlorephyll g
preparations was mads by caloulating the concentrations of the two

. components (oxprossing the concontration of chlerophyll g in arbi-

 trary units) from optical densities of the methanol solution at 665
- and 635 my, using absurption ccefficients reportsd by Mackinney (4)
" and Strain, Manning and Hardin (8, 9). Hnowing the comcentration of

chlorophyll g, its contribution to the absorption was caloulated over
the spectral range end subtyacted from the observed optical densities.
The srsctrum of tho mixture eluted from the top green band of
a ohromatogram prepared by the methed of Paee (5) showed it to be
chlcrophylls g and g, rot chlorephyll b as Pace sssumed. Sinco the
speoctra of chlowophylls b ard g ere quite different, the results of
his aralyses of the chlorophylls of ths diatom Mitmschis Closteriym ero

probably in error e&s to the idontity and amount of the second chlorophyll

component.
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Bots Carotene:

Bota carotene has besn reported as the principal carotons
present in msrine plants (10). Although the absorption spectrum in
90% acotons has not previously been reported, those for hexans and

- other hydrocarbon solvents have bsen published by soveral workers
(1, 2, 7, 11, 16).

A comzercial preperation of beta earotene (Eimer and Amend),

. dencribed by the manufacturers as xanthophyll, chlorephyll, oil ard

fat fres, gave a blus color, characteristic of the xanthophylls (2),
when chaken with 85% phosphoric acid, This reaction may have rosulted
from products of oxidation formed after leaving the manufacturers. The

material was treated im two ways to remove these compounds. A hewano

solution was (a) shaken with 903 methanol, then washed with wates and
dried over anhydrous sodium eulfate and (b) shaken with 853 phoepberie

@oid and then washed with water and dried over anhydrous sodium gulfate,

Abgorption speotra of hexane solutions of the commerciesl sapo-
tone and of two portions troated as above differed greatly in the

. range 320-370 mu. Hexone solutions of tho msthanol washed material
3 showed unusually high abasorptions in this range, possibly caused by

nothanol solvates. Thoge proparations wers not dried after the mothanol
washing, end the solvatos apparently persicted. Ninoty per cemt asotone
solutions of the untrcated material showed a sudden increase in gbsorp-
tion below 350 m. which was not obacrved in samples mreviously treated
with either methanol or phosphorio acid, and evaporated to deyness

under reoduced progsure at room temperature.

o
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Zanthophylla: _
_ The spectra of 90% acotone solutions of meofucoxamthin A and
B, fuecoxanthin, diadincanthin and diatoxenthin have not beem reported;
the isclation and relative aspeotra of these compounds in methanol were
‘reported by Strain, ot al, (10). Theee compounds propared by thair
' mothods from mixed dimtoms collectod in tide pools at Friday Harbor,
VWashington, showed unusually high absorptions in the apsctral range
§320w360 my. Three possible causes of these ancmalies were oonsidered:
(1) Abserption by rosiduval dimothylenilime (which showo a high abscrp-
44om in this renge), added to the potroloun either ussd to develop the
- chromatograms, (2) Absorpticn by methancl or dlethyl ether solvatss,
and (3) Absorpticn by incompletely removed naturally ccourring waxes
obgserved to come through the adsorption columms while shlorophyll g
wag boing washed through., These high absorptions ecould be sliminated
| by exhaustive drying and by avoiding dimethyl aniline, olimimating the
i lotter posaibility. To investigate the remaining possibilities,
xanthophylls wero prepared from diatoms by the following modified
i methods
l, Elimination of dimethyl anilircs,
} The method of Strain, et el; was altored by omitting
dimethyl aniline entirely, using powdered magresium carbomate to
yrevent acidity, Vhen no special drying procedure was used, thepe
' properations showed high abscrption at the shorter wave lengths in

j acotone solutionsa,
1



2. Elimination of Methanol.
- Pace's asetone extraction method was used to prepare
xanthophylls, To avoid contaoct with methanol, an attempt was made
to dovelop the ohromatogram with firat acotons and then dlethyl
other in petrolewm other, Thasg mixtures resulted in a slow move-

' ment of .the pigments down the column; with little or no separation

of the xanthophylis, and finally the chrometogram was developed
with isopropyl aloohol in petrolsum ether. MNimoty per cent aeetone

 solutions of these preparations showed high absorptions at the

shorter wave longths which were not shown by ethanol soluticns of
eimilarly troated materiala.
3. Exhauotive drying, to decomposa possible solvates.
Ninety per cont acotone solutions of zanthophylis
having unugually high absorptions in the spoctral range 320-360 B
gors dried under reduced pressure at room temperature for three hours.
This resulted in a marked doorease in the absorption betweem 320 and

| 400 my. Whon dried for 10 hours, there was no anomalous absorption

in solutions of noofucexanthin A and B and fucoxanthin preparations
made by the methed of Strain, et al, substituting powdersd magnesium

~ carbomats for dﬂ.met:byl aniline,

4o Attempt to form solvates at low concentrations,
A small amount of (@) mothanol and (b) dlethyl ether,

" added to the solutions of redried material described in (3) above,

resulted in too small a change in the absorption to ascount for the
high absorptions observed before redrying.

4@
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5. Attempt to form cther solvates at high concentrations.
The pigments were again redried and redissolved in
diothyl other, this time stopping the evaporation as scon as the
wqterul appeared crystalline and dry. Whon redissolved in acetons,
the absorbabilities vere enly alightly incrossed.

| The results of (1) and (5) above shov thats

| (a) Vhem an alochol was used to develop the chromatogrem,
acotone solutions of the plgments had high optical densities at ths
aﬁoﬂar wave lengthe unless the material was subjected to exhaumtive

’ (b) Once a preparation had besn drisd exhaustively, the
aTdition of small amounts of methanol or diethyl ether t%o the ascetone
acialuﬁiom did not cause unusually high optical densities.

! (6) Preoparations showing high optical dencities in 0%
aéeton@ did not show correspondingly high densities in alcoholie
solutdons,

| (d) The relatively nom-volatile dimathyl aniline must be
avoided if the aspectral rangs under 350 mu is to be investigsted.

Solvation of leef xanthophylls was investigated by Strain (7)
ax‘id found to have some effect on the spectrum im the range 400-500 mu.
At shortor wave lengthe the effect 18 much more promounced. The
writer‘s findings suggest that solvates are formed only at high com-
oiomtmticna (ouch s when being dried); they are somewhat stable in
alsstom, unstable in alocholis solutions, and cen be destroyed by

|

prolonged drying in vacuur at room tempsrature.

-



In one case, readéorption of a xanthophyll fraction on a
powudered sugar column resulted in the separation of three distinot bands
of very similar appsarance. These thres bands, when eluted and subjected
to three hours' drying under reduced rressure, had essentially identical
spestra (that of fuscxanthin) in 90% acstoms, although both acetons and
othanol solutions of the three fractions pot subjeoted to ¢this drying

- procedure had very high and inconsistent absorptions at the shorter

wave lengths. Their separation on the adserption column could bs

| attributed to the formation of different methanol solvates of the

pigaent,
RESULTS

The absorption spsetra of the compounds disouseed above ars
tabulatad in Tables 2 to 4. Exeept for chlorophyll g and beta carctens,
logarithms of relative absorption coefficients, computed from observed
optical donsities, arbitrarily aseigning the valus 2.400 to tho yellow
maximm are given. Logarithms of spseifioc absorption coofficients of
chlororhyll g end beta carotene were calculated from conoentraticn
values determined eas indicated in the tablse. The Bser-Lambert law
was used in the form

log E = log 1o/I - (log L + log ),
which, for a one om light path (L = 1), reduces to
log E = log Io/I - log o.



Wave Length Rarge

320-324
325-334
335-349
350-399
400-599
600-700

320-322.4
322.5-334
335-349
350-399
400-409
410-700

814t (mm)

Nominal Band

Width, Hillimicrons

0% Acetone Solutions

1.8
1.3
0.8
0.3
0.2
0.15
0.10
0.04

Methanol Solutlions

0.3

0.2

0.15
0.10
0005
0.04
0,07
0,04

Hoxane Solutions

0.3
002
0.15
0.10
0.04
0,07

Ethanol Solutions

0.3
0.2
0.15
0,10
0.05
0.04

9.0
6,76
4ol
1.69
1.17
+92
»75
042

1,50
1,06
.88
7
032
o453
2,38
1.60

1,50
1,06
.88
64
o4
2,38

1,50
1,04

52
ok

9o

6.89
4052
1.75
1.22
1.12
1.05
2.00

1.69
1.17
1.06
1.05

56

1,36
2.80
2.00

1.59
1.17

.96
1.05
1.36
3,50

1.56
1.17

1,05
056
2,00
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Table 2

Absorption Spaotira of Chlorophylls a and g
Chlerophyll g in 90% Chlorophyll g in
acetens. Corpected Hethanol, Corrested
Chlorophyll g for ohlorophyll g for chlorophyll g
in 90% Acetone content gontent
1 gn Soln i Soln 2 Soin 1 Soln 2

Wave Length LogEj; . log By LJHogB, o log By TegR,
s
320 1.449 1.449 1,528
325 1,453 1448 10526

-| 330 1,399 1.3€2 1.394
335 1,419 1.305 1,281
340 1,403 1,283 1.279
345 - 1,264 1,257
350 10464, 1.241 1,245
355 1,459 1.221 1,233
380 1.552 1,236 1.233
365 1,599
3% 1,648 1,262 1.257
375 1.685
380 1.697 1,307 1,302
385 1,701
390 1,701 1.361 1.352
395 1,714
400 1,764 1.378 1.373 1.299 1.271
405 1,829 '
410 1,859 1.441 1.436 1.362 1.331
435 1,854
420 1,339 1.572 1.573 1.461 1.434
425 1.89 ) .
430 1,940 1,730 1,733 1,626 1,605
4.’}0 10696 108& 10889 10748' lam
445 1,347 1,922 1.922 1,764 1,764
450 0342 1.695 1.899 1,763 1.751
455 625
460 405 1,677 1.6 1.635 1.622
465 2313
470 »276 1,216 1.202 1.342 1,317
480 - 278 <732 N aki 929 .910
480 »368 o468 oddd 452 obdi
500 9410 0368 9344 0%7 0216
505 obddy
510 o412 2329 0295 o201 013
515 ' 4 0325 0286
520 WA 353 +320 <220 2492
530 o437 415 0238




‘continued

540
550
560
570
580
585
590

605

610

615
620
625
630
631

634
635
640

645

650

655

660
663

665

6'70
675

i680

685

Conoentrations of chlorophyll g soluticns com

2591
<567
.T06

0855 !

<942

913
986

1.144
1.1
1,172
1.138
1.076

1,035
1,074
1.21%
1.417
1,730
1.838
1,851
1,824
1.534
1,378

972

548

499
<529
0645
o736
857
834
o748
2560

563
637
760
91s
1,024

837

o

268
043

043

absorption coeffisients roported by Zscheile

Valuss of the relative absorption coefficient of the
acatone solutions of chlorophyll g at 445 mu arbitrarily given tho
same value found Tor the specific absorption oscaffioclent of chloro-
phyll g at its maximm valus (1.922 ab 430
rhyll g are thus of gpacific absorption cosfficiemts, thoss for

w

shlorophyll g ave rolative absorption coafficienta.

0352

493
0339
-68%

d frem specifis

Valuss for ohloro-



320
322.5
325
330
335

345
350
355
360
370
380
3%0

410
420
425
430

452

455
456

465
470
475

1,216
1,163
10181-
1,205
1,227

1.238
1.248
1.227
1.253
1.377
1.554
1,725
1,906
2,033
* R:170
2,212
2.251
2,309
R.355
2,388
20400
2,400
2,400
2400
2,385
2,351
2,332
2,339

lgm
fave Longth Log E
el L
480 25349
485 2337
490 2,285
500 2:042
510 1,658
520 1,181
530 0.771
540 - 0,570

Concentrations of solutions
detormined from aliquot samples
in hexane, using spscific
absorption ccsfficients reported
by Zechmeister and Polgar (11).
In 90% acetene the maximum is &
1ittle lower (of 2,410) and dis-
placsd slightly toward the lomger
wa¥e lengths (of 450 my ) than 4nm
hexane solutions.
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Abgorption Spam of Diatom Xanthoplwm in Ethanol apd S0% Acotore Solutdon. vulws:z of Log By,
————givem — et -

Have hmtg; A [Foofucomanthin B Fusoxemthim Disdinoxanthin Diatoxanthin

Length 90% 90% 90%
B Bthanol Acetoms Ethanol Acetome Ethanol Acetone Ethanol Acstome Ethanol Acetons
350 1,657 1,667 1,58  1.553 1,328 1.312 1,494 1,521 1,808 1.805
355 1,675 1,568 1,336 1,340 146 1472 1.7 1,765
360 1,688 1,76 1.620 1,608 1.402 1.400 1.494 1,480 1,729 1,73
365 10465 10552 10537 lo'Bl lo'Bé
370 1,766 1.789 1.7 172 1,550 1,567 1,622 1,60 1,771  1.756
375 ' 1,621 1,687 1,808

380 1,868 1.892 1,833  1.845 1,700 1,726 1,753 1748 1.8 1,846
390 1,966 1,996 1,950 1.97% 1.854 1.885 1.913 1.907 1.957 1.946
400 2,081 2.110 2,070 2,099 1,994 2,027 2,022 2,027 2,070 2.06%6
410 2,166 2,196 2,178 2,206 2,114 2,148 2,157 2,157 2,11 2,162
420 2.24h 2.2 2,251 2,283 2.216 2.252 2,239 2,258 2,266 2,264
430 2,302 2,330 2,316 2,343 2.283 2,316 2.272 2,282 2,297 2.3Y4
440 2,352 2,381 2.359 2,392 2,346 2.3F7 2,365 2,376 2,35, 2.353
Ldid, 2,398 20368 2,375 2.400 2,371

w 203 67 20397 2 0373 20398 263@ 20394 2e372 2o4m 2 OBB 2 9381
ﬁg 2,369 2,398 2,374  2.400 2,368 2,398 2.365 2399 23 2,384
449

2370 2,400 2,375 2.400 237 2,400 2354 2,375 2,392

2.3% 2399 238 2.395 2.400
450 2.375 2:397 2:.37 2,398 2,336 2.3 2,37 2,396
Bl 237 2,374 2.400
452 2:373 2.372 2:375 2,317 2,363 2,396

455 2,369 2.3 2,367 2,385 2,373 2,387 2,285 2,330 2343 2.388
4690 2,360 237 2,358  2.3% 2,364 2,373 2,258 2,389 2,308 2.360

465 2,366 2.361 2.358 2,366 2.272 2.389 2,288 2.329
470 2,346 2,359 2,336 2.352 2,352 2.362 2.299 2,320 2,293 2,314
&1 2.3C0 2,328 2,317

475 20337 2,287 2,327 2,318 2,318
476 2,320 2,317 2322
478 20324

480 2.304 2.312 2.2F1 2,278 2,305 2,308 2,201 2.260 2.275 2.322



Table 4 (continved)

485 2.257 2,23 20,259 2.246 2,037 2,139 2,211  2.2%4
490 2,206 2,184 2,160 2.135 2,201 2.171 1,73 1,933 2,093 2,198
500 2,056 1.998 1.993 1,931 2,043 1.969 1.229 1,362 1,715 1.905
510 1.850 1.7192 1,808 1,710 1.866 1.753 0.870. 0.953 1.322 1.527
520 1.6T3 1,583 1.598  1.448 1.645 1.494 0.649 0.706 1,020 1,187
530 1,442  1.306 1,346 1,192 1.409 1,222 0,514 0.417 0.817 0.960
540 1,211 1.049 1,101 0.939 1,152 0,960 0,376 0.379 0,662 0.7
560 0.734  0.634 0.592  0.448 0,637 0,358 0,251 0.254 0,516 0.659

,Values of Log E; .. compated by arbitrarily assigning the wvalus 2.375 to the

maxiza of ethanol solutions, and 2 in 907 acetons. The former valus is
cloge to the valus found by Strain (6) for eight leaf zanthophylls in ethanolj
the latter an average odbssrved for aliquot samples in acetone eolution.



Logarithms are reported, following the practice of Strain, because
the shape of the plot of log E against wave length is independent
of the comcentration.

The cooftioiehta given in Teble 4 were determined on
compounds prepared in the presence of dimethyl anilime, and therefore
the data exterd only to 350 m, .

‘ RISCUSSION

1 The abaorption spectra prescnted herein represent comparables
‘dsta for the major pigments found in a groﬁp of plants, the diatoms,

1
which are responsible for a very large proportion of the worldis
photosynthetic production of crganic compounds. As is well known, the
fspactm of these compounds after thelr extraotion from the plant cells
ng diffar frem their gbaom-ption in the living plants; nonstheless,

!the spectra of whole extracts are more inptructive when one has at

band the spootra of the individual compounds. These data have been
used for the apsctrophotometric estimation of components of such
extracts by & method to be published in a forthooming paper.

It should be of interest to the evolutionist that chlaro-
phyll g absorbs relstively much more blue than red light, ccampared
with ohlorophylls g and B, Thus, the diatoums, dinoflagellatss, and
;brown algae possess a pigment admirably suited to tho ebsorption of
‘nght of the wave longths which penstrate despsst into the sea.
Because ohlorophyll g 45 not intensely gresn, and doss mot show up
well on chromatograms, its amount is apt to be underestimated; for




this reason, it has beon generally ignored by oceanographers aend
limnologists in studies of photosynthesia; although Strain, Hanmning
and Hardin have come to the comclusion that "ehlorofucine (Chlorophyll o)
may be an important pigmsnt in the carbon economy of nature.”
‘ The specific abasorption ccafficients of chlorophyll g
ﬁnd the diatom xantbophylls remein undatermined. Probably the
magnitude of these coofficients of the xanthophyllse are all very
eimilar et their maxims, ocourring around 450 By, since Strain (6)
i;2'cmz:.d but little differemce im the similarly located maximum spsoifie
abgorption coeffioients of eight leaf xanthophylls.
i Solvation effects might ascount for the previous identi-
\ﬁmuon of carotencids which may be, in reality, diffsrently sclvated
opacies of otherwise identlcal moleculss., Chromatographic separation
4o eonsidered ima £acla evidence of the nom-identity of chomical
icompeunda, but there is no reason %o rsjeot the precbability that
different solvates of the same moleouls can be ssparated ohromatographi-
éoallyo

_ Chlorophylls g and g, neofusazanthin A and B, fuscxanthin,
}&hdinmnthin and diatexanthin have beon propared end their absorp-
tion speetra, me well ae that of beta carotone, in 90% acetone
'solution, have besn detarmined and reported. Previously reported spectrs
of the diatom xanthophylls in ethanol have been extended into ths near
‘ultra-viclet.

Evidence of tho formetion, chromatographic seperation, and
‘decomposition of solvated carotenoid molecular spsoics is presented.

<12-
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