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pared from pigeon livers. The only noteworthy mo-
dification was that frozen liver pieces were pulverised
before addition of cold acetone (JAnngs?).

The “‘transacetylase enzyme’ prepared by the author
was able to acetylate at most 659 of sulfanilamide in
the reaction mixture when boiling water of yeast or rat
liver was used as standard.

The author had no possibility to operate with com-
mercial coenzyme A standards. The following results
were obtained in these assays.

Effect of vitamin By, on the pantothenate synthesising
ability of E. cols strain No. 1.
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The effect of vitamin B, on the pantothenate synthesis-
ing ability of this strain was very clear.

Assay of coenzyme A content of cells of this strain
gave the following results:
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with Beckmann Photometer
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In this experiment, the acetylation readings were
almost the same and no notable difference in the amounts
of coenzyme A in bacteria cultivated with and without
vitamin B, could be detected.

A larger addition of vitamin B,,; had no effect in this
respect:
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mi of medinm

Coenzyme A in Lipmann
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The author also isolated strain No. 2 of E. coli, which
had the following properties:

Vitamin By, per
ml of medium

Synthesised pantothenic
acid per ml of medium

00 y G-06 v
03 002 ¢

1 1. Jinnes, Ann. Acad. Sci. Fenn. Suppl. 61, 39 (1954} ; Exper.
10, 31 (1954).
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The corresponding values for coenzyme A were:

Coenzyme A in Lipmann units
per g of dry weight

e .
Vitamin B,per
ml of medium
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According to these experiments, the effect of vitamin
B, concerns only the synthesis of the amount of panto-
thenic acid which is liberated by the cells to the medium.
It appears probable that the bacterial cells satisfy their
own need of pantothenic acid for the synthesis of
coenzyme A, The cultivation time in my experiments,
however, was short, only 24 h, and data concerning
experiments with a longer cultivation time are not
available. The growth of the cells was unaffected by the
addition of vitamin B,,. The observation of Maas! that
there exists in E. coli an enzyme which is capable of
synthesising pantothenic acid from f-alanine and
pantoic acid and is not dependent on coenzyme A, is not
in disagreement with my results.

SAXENA, GHOTEK, and AGARWALO? noted in 1954 that
vitamin B,;, causes a similar effect on the synthesis of
thiamine in the metabolism of E. coli. These effects have
as yet no explanation and therefore deserve further
investigation.

J. JAnnes
Department of Medical Chemistry, University of
Helsinki, April 4, 1955,
Zusammenfassung

Auf vitaminfrelen Nahrboden wurden Escherichia-
Coli-Stimme kultiviert, die bei Zusatz von Vitamin By,
einen deutlichen Riickgang der Abgabe von Pantothen-
sdure in das Ndhrmedium zeigten.

Die Bestimmung des Coenzym-A-Gehaltes der Bak-
terien ist mittels der Methode von Karran und LipMaNN
durchgefiihrt worden. Es ergab sich, dass keine grosseren
Schwankungen des Coenzym-A-Gehaltes der Bakterien
vorkamen, obgleich der Gehalt an freier Pantothensiure
in der Nahrfliissigkeit deutlich abnahm.

1 W. K. Maas, J. Biol. Chem. 198, 23 (1952).
2 K. C. SaxeNa, S. Guotexk, and 8. C. Acrawaro, Exper. 10,
488 (1954).

Ether Soluble Pigments in Interglacial Gyttja

It has been demonstrated that certain circumstances
may favour the preservation of plant pigments. Thus
TreIBs! identified a series of chlorophylil- and haemin-
derivates in mesozoic oil-slate, coals etc.; Fox ef al.®
showed that carotenoids were present in marine sedi-
ments 8000 years old. Recently VALLENTYNE? described
three chlorophyll degradation products from fresh-
water sediments aged up to 11,000 years from Canadian
lakes.

1 A.Treies, Licbigs Ann. 508, 103 (1934); 510,42 (1034); 517,172
(1935); 520, 144 (1935).

2 D. L. Fox, D, M. Uppgcrary, and D. G, NoverLi, Arch. Bio-
chem. 5, 1 (1944).

2 J. R. VaLLENTYNE, Canad. J. Bot. 33 (1955) (in the press),
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In the course of recent borings in interglacial fresh-
water deposits carried out by the Geological Survey of
Denmark a gyttja deposit of a remarkably green colour
was encountered near Rodebaek in westernmost Jut-
land. As a preliminary examination revealed that chloro-
phyll might be responsible for the colour a special in-
vestigation of this problem was made.

Ovigin and Age of the Gyttja. The interglacial deposit
Rodebaek I was originally investigated by Jessen and
MiLTHERS?Y; the following is a brief summary of their
description. The lake deposits were formed in a kettlehole
in boulder clay belonging to the penultimate glaciation
{Saale-Riss) approximately 125 m across and upto 12 m
decp. The gencral sequence in the deepest part of the
basin is,

0 - 07 m Postglacial peat

0:7— 4-7 m Deposits belonging to the last glacial period
(under reinvestigation)

4-7- 5-2 m Interglacial Sphagnum peat

5-2— 6-5 m Interglacial forest pcat

6-3— 7-1 m Interglacial coarse detritus mud

7-1-10-5 m Interglacial greenish mud (the stratum
under consideration here)

10-5— Boulder clay.

The deposit was not reached by the last glaciation and
is up to the present day essentially undisturbed.

Pollen analysis of the samples for the present investi-
gation show that they belong to the lower part of pollen
zone f by JEssEN and MiLTHERS, which represents the
climatic optium of the interglacial period. They consist
of a very fine-grained, slightly sandy detritus gyttja.
Chemical analysis gave 44-69%, loss on ignition, 40:99%,
Fe,O,, 5:0%, AlO,, 0-2% Mn, 849 silicates, and traces
of CaO. The iron has been present to a large degree as
ferrous carbonate?. Dry matter content was 60-49,
and pH 6-3-6-8. Macroscopical plant remains are very
scarce; aquatics identified from this stratum by JESSEN
and Mi1LTHERS are : Batvachium aqualile L., Ceratophyllum
demevsum L. var. apiculaium Cham., C. submersum L.,
Najas maring L., Nuphar luteum 1., Nymphaea alba L.,
and Polamogeton natans L. Microscopical examination of
unprepared material revealed that the gyttjaconsists of a
structureless organic mass in which only a few pollen
grains and diatom shells can be distinguished. In a
sample treated with H,O, the following diatoms were
the most common : Cymbellalanceolaia (Ehr.) Van Heurck,
Epithemia twurgida (Ehr.) Kiitz., Gomphonema acu-
minatum Ehr., G. coustrictum Ehr., Gyrosigma aite-
nuatum {Kiitz.) Rabh., Navicula placentula {Ehr.) Grun.,
Pinnulavia gibba Ehr., Synedrva uina (Nitzsch.) Ehr.
together with a number of resting spores of Chrysomo-
nadales and sponge spicules. It is evident that the bulk
of the organic matter was formed by a planctonic algal
community, the remains of which was not preserved
during the fossilization process.

The age in years of the last interglacial period has been
estimated by various methods. ZEUNER® gives the
figures 180,000-120,000 years based on MILANKOVIC'S
solar radiation curve. Its applicability has been question-

1T K. Jessen and V. Mivtaers, Danmarks Geologiske Under-
sogelse, 11 raekke, 48, p. 1-379 {1928},

2 Analysis by K. SkousB8iLL-HaANSEN, Geological Survey of Den-
mark.

3 K. Zeungr, Dating the Past (Methuen & Co. Ltd., London,
1946).

Bréves communications ~ Brevi comunicazioni

[ExXPERIENTIA VoL, X1/9]

ed i.a. by WoLpsteDT! Frint? gives a tentative estima-
tion of 210,000-100,000 years, but in view of recent C4
dates these figures are certainly too large. ARRHENIUS?,
finally, gives the figures 160,000-70,000 years but there
is at the present little agreement as to how the material
should be interpreted, cp. Wiseman® On the whole, the
subject is not quite clear, but an estimated age of about
100,000 years of the Rodebaek gyttja samples cannot be
entirely wrong.

Methods. In the field the samples were immediately
transferred into a thermos-flask. Parts were also stored
in dark glass jars. Later comparison of gyttja stored in
this way did not differ in pigment composition from
gyttja stored at original temperature. The colour of
freshly collected gyttja was dark moss-green. On storage
the gyttja became brownish on parts exposed to air.

5 g of non-oxidized sample was shaken in a flask con-
taining glass beads with 5 ml of ethyl ether and filtered
through Jena glass-filter 3G3. A clear yellowish extract
was obtained which was concentrated in vacuo to ap-
proximately half volume. Chromatograms were develop-
ed on Whatman paper no. 1. The method employed is
described by SiroNvVAL® and is a modification of BAUER's®
method for chromatography of chlorophylls. The devel-
oper consists of benzene : petrolether:acetone 100:25:; 20,
Chromatograms were run descending in dark 70 cm high
glass chambers in an atmosphere of petrolether at a con-
stant temperature of 15°C. After satisfactory separation
of the pigments the paper strips were examined partly
in daylight, partly under an ultra-vioclet lamp for de-
termination of fluorescence. Fluorescence spectra were
not determined. Visible and fluorescent spots on the
chromatograms were separated and transferred to test
tubes and a few ml of acetone added. The test tubes
were kept in the refrigerator overnight before absorption
measurements. These were made in a Beckman quartz
spectrophotometer model DU using 10 mm glass cu-
vettes. Readings were made with 5 mp intervals be-
tween 325 and 800 mu.

Results. Three types of pigments were found on chro-
matograms prepared from ether extracts from differcnt
levels of the gyttja layer. These are divided according to
their colour into green, yellow and red pigments.
Figure 1 shows characteristic results of the chromato-
graphy. There are five green spots (G,_;}, four yellow
{Y,_y, and two red (R,_,). In some samples different
other ether-soluble pigments were present, but usually
these were barely recognizable. The material presented
in this report only comprises pigments that have been
found repeatedly and being so strong that subsequent
reextraction from the chromatograms for measurements
of absorption spectra was successful. Minute quantities
of non detectable pigments very probably act as con-
taminants in the detectable pigments; this should be
kept in mind in the comparative study of absorp-
tion curves, Connecting the starting point and G, (see
Fig. 1) a faint green longitudinal band with red fluore-
scence was always seen, but the spots G, and G, were
distinct spots on this background. G, was, however, only

1 P, WoLpsTteDT, Das Eiszeilalter 1, 2. Aufl, (Ferdinand Enke
Verlag, Stuttgart, 1954).

2 R. F. Fuint, Glacial Geology and the Pleistocene Epoch (New
York: Jobn Wiley & Sons Inc., London: Chapman & Hall, Ltd.
1947).

3 G. Arruenivus, Rep. Swedish Deep-Sea Exped. 1947-48 5, fasc.
1, 187 (1952).

4 J. D. H. WisemaN, Proc. roy. Soc. [A] 222, 206 (1954).

5 C. S1roNvaL, Bull. Soc. roy. Bot. Belg. 85, 285 (1953).

§ 1. BAUuER, Naturwissenschaften 39, 88 (1952).
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recognized as a separate spot on its strong fluorescence.
All other spots by the chromatograms were well separ-
ated and were recognized by colour and fluorescence
{R, showed no fluorescence). R; values and relative
strength of the pigments in visible and ultra-violet
radiation will be found in Figure 1.

Origin }--@-~
R Visual light  [Ultra-viclet radiation
f | Colour]|Streng th|Fluorescence] Strength
Gy | 0-06 jgreen L+ | grey-red ++
Gy | 0-26 jgreen + 4 - red + 4
Gy | 02| — — | red 4k
¥y | 0-49 yellow BEES grey-red 4
Ya | 0-64 | yellow B grey-red +
G, | 0-70 |green 4 red 4+
Gy | 0-75 |green -+ red NN
R, | 0-81 |pink ++ - —
Y, | 0-88 | vellow B grey-red ++
Ry | 0-96 {pink + -+ grey-red }
Yg | 099 |yellow-| + + 4 +| grey-red ++ 4+
Solvent i:::k? ! orange
Front 3

Fig. 1.~Chromatogram of cther-soluble pigments from gyttja.

Green pigments. The five green pigments isolated seem
to be closcly related. They all have their blue maxima
in the 410-420 my region and their red maxima between
670 and 680 myu (Fig. 2 and 3). However, the ratio
max. blue/max. red differs considerably from compound
to compound: G, = 43, G, = 37, Gy = 40, G, = 2.7 and
G, = 2-3. Although it scems difficult to identify the pig-
ments in comparing data from known pigments isolated
from different sources, cp. RaBinowiTcH?!, it could be
stated that the five green compounds are derivates or
degradation products of chlorophylls originating mainly
from phytoplancton which populated the interglacial
Rodebaek lake about a hundred thousand years ago. It
is astonishing that the pigments have been so well
preserved as the samples examined under the micro-
scope were almost completely without cell structure. But
as the cells from the photosynthetic layer of the water
settle to form the bottom sediment both the amount of
light and oxygen decrcase considerably, and also the
temperature will be low and constant in the bottom
sediment. Conditions for autocatabolism have thus been
unfavourable, and degradation of the pigments by
anaerobic microorganisms apparently does not take place.

The green pigments, except G,, all showed a bright red
fluorescence of high intensity when the chromatograms
were examined in ultra-violet radiation. G, showed a
type of fluorescence which is also characteristic for
chlorophyll & when examined on paper after chromato-
graphic separation. Only the periphery of the spot
appears bright red, whereas the centre could be described
as being red with a heavy grey shade covering the
colour,

Yellow pigments. The absorption curves of the yellow
pigments Y,, Y, and Y, indicate that fucoxanthol and
luteol or related compounds are present (Fig.4). The
bulk absorption region of these compounds is between
400 and 500 mpg with three characteristic peaks, the
position of which depends on the solvent used, cp.
Karrer and Jucker? The fourth yellow pigment Y,

1 E. RaBivowitcH, Photosynthesis, Vol. 11/1 {Interscience, New
York, 1951).

2 P, Karrer and E. Jucker, Carotinoide {Birkhduser Verlag
Basel, 1948).
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on the chromatogram situated near the solvent front,
seems to be a mixture of compounds mainly consisting of
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Tig. 2.-Green pigments (1).
Absorption spectrain acetone. - - -+ Gy ——
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B-carotene. The further separation of these pigments by
means of paper chromatography was not successful.
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Fig. 3.~-Green pigments (2).
Absorption speetra in acetone. —— Gy; G 5. Inserted absorption
spectrain acctone of chlorophyll a (———) and chlorophyll & (- - - - ).

Red pigments. The spots R, and R, in normal light
appear reddish or pink, and the presence of phycobilins
was therefore suspected. Phycobilin pigments, however,
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have their maximal absorption in the 600 my region
whereas the R-pigments do not show any absorption at
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Fig. 4.~Yellow pigments.
Absorption spectrain acetone. ———Y; —— Y;
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all at this wavelength (Fig. 5). Therefore Phycobilins
were excluded. Carotenoids may, however, also have red
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T'ig. 5.-Red pigments.
Absorption spectra in acctone. ——— - Ry, ——— R,

colours, and the absorption curve of R; make it probable
that the compound belongs to this group and also is

Absorption maxima of pigments in acetone

Main peaks mgu Accessory peaks mgt

Green prgments

G, 410, 672'3 540, 615

Gy 412-5, 675 540, 615

Gy 410, 670 540, 615

Gy 415, 680 375, 510,545,620

Gy 417-5, 6775 505, 542.5, 620
Yellow pigments

Y, 450 430, 485

Y, 417-5, 440 480, 675

Y, 330, 450, 470

Y, 445 345, 425, 4775
Red pigmenis

Ry 410 345, 445, 4775

R, 470, 485 345
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related to luteol of fucoxanthol. The nature of R, is
uncertain; the major absorption of this pigment lies
about 30 my further toward longer wavelengths with
two maxima, 470 and 485 mpu.

A survey of main and accessory absorption maxima for
the compounds described is given in the Table. The
final identification of the different pigments found in the
gyttja would necessitate the isolation of the compounds
in a solid state which is only possible by large scale
separation on absorption columns.

S. TH. ANDERSEN and K. GUNDERSEN

Geological Survey of Dewnmark, Chaviottenlund, and
Institute of Plant Physiology, University of Copenhagen,
June 25, 71955,

Zusammenfassung

Etwa 100000 Jahre alte, interglaziale Gyttja aus
Rodebdk im westlichen Danemark (Riss—Wiirm-Inter-
glazialzeit) wurde mit Ather extrahiert und dic Extrakte
mittels Papierchromatographie getrennt und unter-
sucht. Es wurden griine, gelbe und rote Pigmente ge-
funden. Aus den Absorptionsspektren und der Fluores-
zenz dieser Stoffe ergibt sich, dass die griinen Pigmente
Chlorophyllderivate, die gelben (sowic wenigstens eines
der roten) Karotinoide sind. Die Gyttja enthielt schr
wenige bestimmbare Pflanzenreste, hauptsichlich nur
Pollen und Diatomeen. Die Farbstoffe miissen von
lebenden Pflanzen im interglazialen See, in erster Linie
Algen, herriihren, und haben infolge Lichtabschluss und
niedrigem Redoxpotential sowie niedriger Temperatur
ausserordentlich gute Aufbewahrungsbedingungen ge-
funden; normalerweise werden solche Stoffe schnell
abgebaut.

The Action of Hydrogen Peroxide on Amino Acids
in Presence of Iron Salts and its Bearing on
Photolysis of Amino Acids

Earlier studies? on the action of FENTON’s reagent on
amino acids showed that they are deaminated and con-
verted to aldehydes and corresponding carboxylic acids.
Recently Jounson ef al.? have shown that a-keto acids
are formed by the action of FENTON’S reagent on «-
amino acids. They have further pointed out that certain
enzymatic processes can be simulated by reactions in-
volving free radicals in vitro. Therefore the importance
of the study of the action of FENTON's reagent on the
amino acids is obvious.

We have observed during our experiments that the
amino acids undergo a series of complicated changes by
the action of hydrogen peroxide in prescence of iron salts.
A typical experiment carried out to study the action of
FenTON’s reagent was as follows.

To 0:2 cm® of 0-1 M solution of amino acid was added
dropwise 0-2cm? of 0-1 M ferrous sulphate solution and
the volume was made up to 1-8 cm? with distilled water.
To this 0-2 cm? of H;O, (0-1 M) was added and the tube
shaken well for about 3 min, Controls were also kept
with H,0, alone and also with ferrous sulphate in absence
ot hydrogen peroxide. After vigorous shaking, the tubes

1 H. D. Daxiy, J. Biol. Chem. I, 171 {1905}, ~ C. NEUBERG,
Biochem. Z. 20, 531 (1909). — H, WieranNDp and W. FraNkEg, Ann.
Chem. 457, 1 {1927).

2 G. R. A. Jounson, G. ScHores, and J. Wgiss, Science 114,
412 (1951},



