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p a r e d  f rom p igeon  l ivers .  T h e  o n l y  n o t e w o r t h y  mo-  
d i f i c a t i o n  was  t h a t  f rozen  l iver  pieces  were  p u l v e r i s e d  
before  a d d i t i o n  of cold  a c e t o n e  (JiiNNES*). 

T h e  " t r a n s a c e t y l a s e  e n z y m e "  p r e p a r e d  b y  t h e  a u t h o r  
was  ab l e  t o  a c e t y l a t e  a t  m o s t  65 % of s u l f a n i l a m i d e  in 
t h e  r e a c t i o n  m i x t u r e  w h e n  bo i l i ng  w a t e r  of y e a s t  or  r a t  
l ive r  was  used  as  s t a n d a r d .  

T h e  a u t h o r  h a d  no  pos s i b i l i t y  t o  o p e r a t e  w i t h  com-  
merc i a l  c o e n z y m e  A s t a n d a r d s .  T h e  fo l lowing  resu l t s  
were  o b t a i n e d  in  t h e s e  assays .  

Ef fec t  of v i t a m i n  B ~  on t h e  p a n t o t h e n a t e  s y n t h e s i s i n g  
a b i l i t y  of E. coli s t r a i n  No. 1. 

Vitamin B12 per Synthcsised pantothenic acid 
nfl of medium per ml of medium 

0-0 y 0.09 y 
0-3 y 0.04 y 

T h e  e f fec t  of v i t a m i n  B,2 on  t he  p a n t o t h e n a t e  s y n t h e s i s -  
ing a b i l i t y  of t h i s  s t r a i n  was  v e r y  clear .  

A s s a y  of e o e n z y m e  A c o n t e n t  of cells of t h i s  s t r a i n  
gave  t h e  fo l lowing  r e su l t s :  

VitaminBli 
per ml of 
medium 

f 0.07 
0.3 7 

Sulfonamide acetylation readings 
with Beekmanu Photometer 

Wavelength 545 m,u 

Coenzyme A in 
Lipmann units per 

g of dry bacteria 

Blank 
test 

0,90 

~ g  

0.36 

Readings with boiling 
water from the bacteria 

ml 

0"05 I 0"l 10'3 

0.71 0.59 0.39 
0.71 0,60 0.42 

unit 

285 
300 

I n  t h i s  e x p e r i m e n t ,  t h e  a c e t y l a t i o n  r e a d i n g s  were  
a l m o s t  t h e  s a m e  a n d  no  n o t a b l e  d i f fe rence  in t h e  a m o u n t s  
of c o e n z y m e  A in b a c t e r i a  c u l t i v a t e d  w i t h  a n d  w i t h o u t  
v i t a m i n  B, ,  cou ld  be  d e t e c t e d .  

A l a rge r  a d d i t i o n  of v i t a m i n  B1, h a d  no  ef fec t  in t h i s  
r e s p e c t  : 

Vitamin B1, per Coenzyme A in Lipmann 
ml of medimn units per g of dry bacteria 

0"0 y 290 
1-0 y .280 

T h e  a u t h o r  a lso i so la t ed  s t r a i n  No. 2 of E.  coli, w h i c h  
h a d  t h e  fo l lowing  p r o p e r t i e s :  

Vitamin B12 per Synthesised pantothenic 
ml of medium acid per ml of medium 

0-0 y 0.06 y 
0.3 y %02 y 

1 L. J~NNES, Ann. Aead, Sci, Fenn, Suppl, 6l, 39 (1954) ; Exper. 
lO, 31 (I954). 

T h e  c o r r e s p o n d i n g  va lues  for  c o e n z y m e  A were :  

Vitamin Bl=per Coenzyme A in Lipmann units 
ml of medimn per g of dry weight 

0.0 y 305 
0.3 y 310 

A c c o r d i n g  t o  t h e s e  e x p e r i m e n t s ,  t h e  ef fec t  of v i t a m i n  
B , ,  c o n c e r n s  o n l y  t h e  s y n t h e s i s  of t h e  a m o u n t  of p a n t o -  
t h e n i c  ac id  w h i c h  is l i b e r a t e d  b y  t h e  ceils t o  t h e  m e d i u m .  
I t  a p p e a r s  p r o b a b l e  t h a t  t h e  b a c t e r i a l  cells s a t i s fy  t h e i r  
o w n  n e e d  of p a n t o t h e n i c  ac id  for  t h e  s y n t h e s i s  of 
c o e n z y m e  A. T h e  c u l t i v a t i o n  t i m e  in m y  e x p e r i m e n t s ,  
howeve r ,  was  sho r t ,  o n l y  24 h, a n d  d a t a  c o n c e r n i n g  
e x p e r i m e n t s  w i t h  a l o n g e r  c u l t i v a t i o n  t i m e  are  n o t  
ava i l ab le .  T h e  g r o w t h  of t h e  cells was  u n a f f e c t e d  b y  t he  
a d d i t i o n  of v i t a m i n  B12. T h e  o b s e r v a t i o n  of MAAS 1 t h a t  
t h e r e  ex i s t s  in  E.  coli a n  e n z y m e  w h i c h  is c a p a b l e  of 
s y n t h e s i s i n g  p a n t o t h e n i c  ac id  f r o m  f l -a lanine  a n d  
p a n t o i c  ac id  a n d  is n o t  d e p e n d e n t  o n  c o e n z y m e  A, is n o t  
in d i s a g r e e m e n t  w i t h  m y  resu l t s .  

SAXENA, GHOTEK, a n d  AGARWALO ~ n o t e d  in 1954 t h a t  
v i t a m i n  B,2 causes  a s im i l a r  e f fec t  on  t h e  s y n t h e s i s  of 
t h i a m i n e  in t h e  m e t a b o l i s m  of E. coll. These  ef fec ts  h a v e  
as ye t  no  e x p l a n a t i o n  a n d  t h e r e f o r e  de se rve  f u r t h e r  
i n v e s t i g a t i o n .  

J.  J ~i, NNES 

Department  o[ ~VIedical Chemistry,  Universi ty  o/ 
Helsinki ,  Apr i l  d, 1955. 

Zusammen las sung  

A u f  v i t a m i n f f e i e n  N A h r b 6 d e n  w u r d e n  Escherichia- 
Co l i -S t~mme  k u l t i v i e r t ,  die be i  Z u s a t z  y o n  V i t a m i n  BI,  
e inen  d e n t l i c h e n  R i i c k g a n g  de r  A b g a b e  y o n  P a n t o t h e n -  
s&ure in da s  N g h r m e d i u m  ze ig ten .  

Die B e s t i m m u n g  des  C o e n z y m - A - G e h a l t e s  der  B a k -  
t e r i e n  i s t  m i t t e l s  de r  M e t h o d e  v o n  KAPLAN u n d  LIPMANN 
d u r c h g e f i i h r t  worden .  E s  e r g a b  s ich,  da s s  ke ine  g r6sse ren  
S c h w a n k u n g e n  des C o e n z y m - A - G e h a l t e s  de r  B a k t e r i e n  
v o r k a m e n ,  obg le i ch  de r  G e h a l t  a n  f re ie r  P a n t o t h e n s ~ . u r e  
in  de r  N~ihrf l i iss igkei t  d e u t l i c h  a b n a h m .  

1 W. K. 3,[AAS, J. Biol. Chem. 198, 23 (1952). 
K. C. SAXENA, S. GtIOTEK, and S. C. AGP.AWALO, Exper. 10, 

488 (1954). 

Ether Soluble Pigments in Interglacial Gyttja 

I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  c e r t a i n  c i r c u m s t a n c e s  
m a y  f a v o u r  t h e  p r e s e r v a t i o n  of p l a n t  p i g m e n t s .  T h u s  
TREIBS* iden t i f i ed  a ser ies  of c h l o r o p h y l l -  a n d  h a e m i n -  
d e r i v a t e s  in  mesozo ic  oi l -s la te ,  coals  e tc .  ; F o x  el al. '~ 
s h o w e d  t h a t  c a r o t e n o i d s  were  p r e s e n t  in  m a r i n e  sedi-  
m e n t s  8000 yea r s  old. R e c e n t l y  VALLENTYNE 3 desc r ibed  
t h r e e  c h l o r o p h y l l  d e g r a d a t i o n  p r o d u c t s  f r o m  f resh-  
w a t e r  s e d i m e n t s  aged  u p  to  11,000 y e a r s  f r o m  C a n a d i a n  
lakes .  

1 A. TREXBS, Liebigs Ann. 509, 103 (193.t) ; 510,42 (193.1) ; 517, 172 
(1935); 520, 144 (1935). 

'-' D. L. Fox, D. M. UPUEG~(AVV, and D. G. NOVELLL Arch. Bio- 
chem. 6, I (1944). 

a j .  R. VALLENTVNE, Canad. J. Bot. 33 (1955) (in tile press). 
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In  the  course of r ecen t  bor ings  in. in te rg lac ia l  fresh- 
wa te r  depos i t s  ca r r i ed  ou t  by  the  Geological  Su rvey  of 
D e n m a r k  a g y t t j a  depos i t  of a r e m a r k a b l y  green colour  
was encoun te r ed  near  R o d e b a e k  in w e s t e r n m o s t  J u t -  
land. As a p r e l i m i n a r y  e x a m i n a t i o n  revea led  t h a t  chloro-  
phyl l  m i g h t  be responsible  for t he  colour  a special  in- 
ves t iga t ion  of th is  p rob l em was made.  

Origin and Age o[ the Gytt~a. The  in terg lac ia l  depos i t  
R o d e b a e k  I was or ig ina l ly  i nves t i ga t ed  by  JESSEN and  
MIL'rHERSl; t he  fo l lowing  is a br ie f  s u m m a r y  of t he i r  
descr ip t ion .  The  lake  depos i t s  were fo rmed  in a ke t t l eho le  
in bou lde r  c lay be long ing  to  the  p e n u l t i m a t e  g lac ia t ion  
(Saale-Riss)  a p p r o x i m a t e l y  125 m across and  up  to  12 m 
deep. The  genera l  sequence  in t he  deepes t  pa r t  of the  
bas in  is, 

0 - 0-7 m Pos tg lac ia l  pea t  
0 .7-  4.7 m Deposi t s  be long ing  to the  last  glacial  per iod 

(under  re inves t iga t ion)  
4-7-  5-2 m In t e rg l ac i a l  Sphagnum pea t  
5-2-  6-5 m In t e rg l ac i a l  fores t  p e a t  
6-5-  7.1 rn In t e rg l ac i a l  coarse  de t r i t u s  m u d  
7.1-10.5 m In te rg lac ia l  greenish m u d  (the s t r a t u m  

under  cons idera t ion  here) 
10-5- Bou lde r  clay. 

The  depos i t  was no t  reached  by  the  last  g lac ia t ion  and  
is up to the  p resen t  d a y  essen t ia l ly  und i s tu rbed .  

Pol len  analysis  of the  samples  for the  p resen t  inves t i -  
ga t ion  show t h a t  t h e y  be long  to  the  lower  pa r t  of pol len  
zone ] by  JESSEN and MILTHERS, which  represen t s  t he  
c l imat ic  o p t i u m  of t he  in te rg lac ia l  per iod.  T h e y  consis t  
of a v e r y  f ine-gra ined,  s l igh t ly  s andy  de t r i tus  gy t t j a .  
Chemica l  ana lys is  gave  44 .6% loss on igni t ion,  40.9% 
Fe20 a, 5 .0% A1,O a, 0.2 % Mn, 8.4% si l icates ,  and t races  
of CaO. The iron has  been p resen t  to a large degree as 
ferrous ca rbona te  ~. D r y  m a t t e r  c o n t e n t  was 60.4%, 
and p H  6-3-6-8. Macroscopica l  p lan t  remains  are v e r y  
scarce;  aqua t i c s  iden t i f ied  f rom this  s t r a t u m  by  JESSEN 
and  MILTttERS are  : Batrachium aquatile L., Ceratophyllum 
demersum L. var .  apiculatum Chain.,  C. submersum L., 
Na]as marina L., N%@har luteum L., Nymphaea alba L., 
and Potamogeton nalans L. Microscopica l  e x a m i n a t i o n  of 
u n p r e p a r e d  ma te r i a l  r evea led  t h a t  the  g y t t j a  consis ts  of a 
s t ruc ture less  organic  mass in which  on ly  a few pol len 
grains and d i a t o m  shells can be d is t inguished.  In  a 
sample  t r e a t e d  wi th  HzO ~ the fol lowing d i a toms  were 
the  mos t  c o m m o n  : Cymbellalanceolata (Ehr.) Van Heurck ,  
Epithemia turgida (Ehr.) Kfitz. ,  Gomphonema acu- 
minatum Ehr . ,  G. constrictum Ehr . ,  Gyrosigma atte- 
nuatum (Ktitz.) Rabh. ,  Navicula placentzda (Ehr.) Grun. ,  
Pinnularia gibba Ehr . ,  Synedra ulna (Nitzsch.)  Ehr .  
t oge the r  w i th  a n u m b e r  of res t ing  spores of Chrysomo-  
nadales  and sponge  spicules.  I t  is e v i d e n t  t h a t  the  bulk  
of the  organic  m a t t e r  was fo rmed  by  a p l anc ton ic  a lgal  
communi ty ,  the  r emains  of which  was no t  p r e se rved  
du r ing  the  foss i l izat ion process.  

The  age in years  of the  las t  in te rg lac ia l  per iod has been 
e s t i m a t e d  by var ious  me thods .  ZEUNER 3 gives the  
f igures 180,000-120,000 years  based  on MILANKOVIC'S 
solar  r ad ia t ion  curve.  I t s  app l i cab i l i ty  has  been ques t ion-  

1 l,~. JESSEN and V. MILTHERS, Danmarks Geologiske Under- 
s6gelse, II raekke, 48, p. 1-379 (19~8). 

2 Analysis by K. SKOUSBOLL-HANSEN, Geological Survey o/Den- 

F. ZEU,X'ER, Dating the Past (Methuen & Co. Ltd., London, 
1946). 

ed  i.a. by  WOLDSTEDT 1. FLINT 2 gives a t e n t a t i v e  es t ima-  
t ion  of 210,000-100,000 years,  b u t  in v i ew of recen t  C 14 
da tes  these  f igures are ce r t a in ly  too  large.  ARRHENIUS s, 
f inal ly ,  gives t he  f igures 160,000-70,000 years  bu t  the re  
is a t  t he  p resen t  l i t t le  a g r e e m e n t  as to how the  ma te r i a l  
should  be in t e rp re t ed ,  cp. WISEMAN 4. On the  whole,  the  
sub jec t  is no t  qu i te  clear,  bu t  an e s t i m a t e d  age of abou t  
t00,000 years  of the  R o d e b a e k  g y t t j a  samples  canno t  be 
en t i r e ly  wrong.  

2tle.thods. In  t he  field the  samples  were  i m m e d i a t e l y  
t ransfe r red  in to  a the rmos- f lask .  P a r t s  were  also s tored  
in d a r k  glass jars.  L a t e r  c o m p a r i s o n  of g y t t j a  s tored  in 
th is  w a y  did no t  differ in p i g m e n t  compos i t i on  f rom 
g y t t j a  s tored  at  or iginal  t e m p e r a t u r e .  The  colour  of 
f reshly  col lec ted  g y t t j a  was dark  moss-green.  On s torage  
the  g y t t j a  became  brownish  on par t s  exposed  to air. 

5 g of non-ox id ized  sample  was shaken  in a f lask con- 
t a in ing  glass beads wi th  5 ml  of e thy l  e the r  and f i l tered 
t h r o u g h  J e n a  glass-f i l tcr  3G3. A clear  ye l lowish  e x t r a c t  
was ob t a ined  which was c o n c e n t r a t e d  in vacuo to  ap- 
p r o x i m a t e l y  half  vo lume .  C h r o m a t o g r a m s  were  deve lop-  
ed on W h a t m a n  pape r  no. 1. The  m e t h o d  e m p l o y e d  is 
descr ibed by  SIRONVAL 5 and is a mod i f i ca t ion  of BAUER'S 6 
m e t h o d  for c h r o m a t o g r a p h y  of chlorophyl ls .  The  devel -  
oper  consis ts  of benzene  : pe t ro l e the r  : ace tone  100 : 25 : 20. 
C h r o m a t o g r a m s  were  run  descending  in dark  70 cm high 
glass chamber s  in an a tmosphe re  of pe t ro l e the r  a t  a con-  
s t an t  t e m p e r a t u r e  of 15°C. Af te r  s a t i s f ac to ry  sepa ra t ion  
of the  p igmen t s  t he  pape r  s t r ips  were e x a m i n e d  p a r t l y  
in day l igh t ,  p a r t l y  under  an u l t r a -v io le t  l a m p  for de- 
t e r m i n a t i o n  of f luorescence.  F luorescence  spec t ra  were 
no t  de t e rmined .  Visible and  f luorescent  spots  on the  
c h r o m a t o g r a m s  were  s e p a r a t e d  and  t r ans fe r red  to  t es t  
tubes  and a few ml  of ace tone  added.  The  t es t  t ubes  
were kep t  in t he  re f r ige ra to r  o v e r n i g h t  before absorp t ion  
measu remen t s .  These were m a d e  in a B e c k m a n  q u a r t z  
s p e c t r o p h o t o m e t e r  mode l  D U  using 10 m m  glass cu- 
ve t tes .  Read ings  were made  wi th  5 m #  in te rva l s  be- 
tween  325 and  800 m#.  

Results. Three  types  of p igmen t s  were  found on chro-  
m a t o g r a m s  p repa red  f rom e the r  e x t r a c t s  f ronl  d i f fe ren t  
levels  of the  g y t t j a  layer .  These  are  d iv ided  accord ing  to 
the i r  eo lour  in to  green,  ye l low and  red  p igmen t s .  
F igure  1 shows cha rac t e r i s t i c  resul t s  of the  c h r o m a t o -  
graphy.  There  are  f ive  green spots  (G1_5), four  ye l low 
(YI-*), and two  red  (R1_2). In  some samples  d i f ferent  
o ther  e ther -so luble  p igmen t s  were present ,  bu t  usua l ly  
these  were  ba re ly  recognizable .  The  ma te r i a l  p resen ted  
in th is  r epor t  on ly  comprises  p igmen t s  t h a t  have  been 
found r e p e a t e d l y  and be ing  so s t rong  t h a t  subsequen t  
r e ex t r ac t i on  f rom the  c h r o m a t o g r a m s  for m e a s u r e m e n t s  
of abso rp t ion  spec t ra  was successful.  Minu te  quan t i t i e s  
of non  de tec tab le  p i g m e n t s  v e r y  p r o b a b l y  ac t  as con-  
t a m i n a n t s  in t he  de tec tab le  p i g m e n t s ;  th is  should  be 
k e p t  in m i n d  in t he  c o m p a r a t i v e  s t u d y  of absorp-  
t ion  curves.  Connec t ing  the  s t a r t i ng  po in t  and  G a (see 
Fig.  1) a fa in t  green long i tud ina l  b a n d  w i t h  red f luore-  
scence was a lways  seen, bu t  t he  spots  G~ and  G 2 were 
d i s t inc t  spots  on this  background .  G 3 was, however ,  only  

1 p. WOLDSTEDT, Das Eisaeitalter I, 2. Aufl. (Ferdinand Enke 
Verlag, Stuttgart, 1954). 

2 R. F. ]Z'LINT, Glacial Geology and the Pleistocene Epoch (New 
York: John Wiley & Sons Ine., London: Chapman & Hall, Ltd. 
1947). 

3 G. ARRHENIL, S, Rep. Swedish Deep-Sea Exped~ 1947-48 5, fase. 
1, 187 (1952). 

4 j .  D. H. WISEMAN, Proc. roy. Soc. [A~ 222,296 (1954). 
5 (~. S]RONVAL, Dull. Soc. roy. Dot. Belg. 85, 385 (1953). 

L. BAUER, Naturwissenschaften 39, 88 (195~2). 
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r e c o g n i z e d  as  a s e p a r a t e  s p o t  on  i t s  s t r o n g  f luorescence .  
All o t h e r  spo t s  b y  t he  c h r o m a t o g r a m s  were  well  separ -  
a t e d  a n d  were  r ecogn ized  b y  co lour  a n d  f luorescence  
(R~ s h o w e d  n o  f luorescence) .  R/  va lues  a n d  r e l a t i ve  
s t r e n g t h  of t he  p i g m e n t s  in  v i s ib le  a n d  u l t r a - v i o l e t  
r a d i a t i o n  will  be f o u n d  in F i g u r e  1. 

Od#n - - ~ - - 4  

uqo]t,~n~ 
/'t-on/" 

Fig. l.-Chromatogram 

i i  / ~ o-o~ 
--~ G~ 0.26 

Y, 0-40 

Gt 0-7(I 

~ - - i - a s  ~, o.s, 
1 W R  t Y, 0.88 

of 

green + + + grey-red 

green + + - red 

- -  - -  red 
~ellow } +- grey-red 

,'ellow + + grey-red 
green + red 
green -~- red 
)ink + + - -  
~ellow I grey red 

pink + + grey-red 
tallow- + + + + grey-red 

orange 

Visual l ight Ultra-violet radiation 

Colour I Strength Fluorescence I Strengtt 

+ +  
+~ 

q- 

+ 
I + + 

-t t t- 

+ +  

+ + +  

ether-soluble pigments from gyttja. 

Green p igmen t s .  T h e  f ive green  p i g m e n t s  i so l a t ed  seem 
to be c losely  r e l a t ed .  T h e y  all  h a v e  t h e i r  b lue  m a x i m a  
in t h e  410 -420  m/ ,  r eg ion  a n d  t h e i r  r ed  m a x i m a  b e t w e e n  
670 a n d  680 m/z (Fig. 2 a n d  3). H o w e v e r ,  t h e  r a t i o  
max .  b l u e / m a x ,  r ed  d i f fers  c o n s i d e r a b l y  f r o m  c o m p o u n d  
to  c o m p o u n d :  G 1 ~ 4-3, G~ = 3-7, G a = 4.0, G4 2-7 a n d  
G s = 2"3. A l t h o u g h  i t  s eems  d i f f icu l t  to  i d e n t i f y  t he  pig- 
m e n t s  in  c o m p a r i n g  d a t a  f rom k n o w n  p i g m e n t s  i so l a t ed  
f r o m  d i f f e r e n t  sources ,  cp. RAmNOWITCH x, i t  cou ld  be  
s t a t e d  t h a t  t h e  f ive g reen  c o m p o u n d s  a re  d e r i v a t e s  or  
d e g r a d a t i o n  p r o d u c t s  of c h l o r o p h y l l s  o r i g i n a t i n g  m a i n l y  
f r o m  p h y t o p l a n c t o n  w h i c h  p o p u l a t e d  t he  i n t e r g l ac i a l  
R o d e b a e k  lake  a b o u t  a h u n d r e d  t h o u s a n d  y e a r s  ago.  I t  
is a s t o n i s h i n g  t h a t  t h e  p i g m e n t s  h a v e  b e e n  so well  
p r e s e r v e d  as t i le  s a m p l e s  e x a m i n e d  u n d e r  t he  mic ro -  
scope  were  a l m o s t  c o m p l e t e l y  w i t h o u t  cell  s t r u c t u r e .  B u t  
as t h e  ceils f rom t h e  p h o t o s y n t h e t i c  l aye r  of t h e  w a t e r  
s e t t l e  to  f o r m  t h e  b o t t o m  s e d i m e n t  b o t h  t h e  a m o u n t  of 
l i gh t  a n d  o x y g e n  dec rease  c o n s i d e r a b l y ,  a n d  also t he  
t e m p e r a t u r e  wil l  be  low a n d  c o n s t a n t  in  t he  b o t t o m  
s e d i m e n t .  C o n d i t i o n s  for  a n t o c a t a b o l i s m  h a v e  t h u s  been  
u n f a v o u r a b l e ,  a n d  d e g r a d a t i o n  of t h e  p i g m e n t s  b y  
a n a e r o b i c  m i c r o o r g a n i s m s  a p p a r e n t l y  does  no t  t a k e  place.  

T h e  g r e e n  p i g m e n t s ,  e x c e p t  G v all  s h o w e d  a b r i g h t  red  
f luorescence  of h i g h  i n t e n s i t y  w h e n  t he  c h r o m a t o g r a m s  
were e x a m i n e d  in  u l t r a - v i o l e t  r a d i a t i o n .  G~ s h o w e d  a 
t y p e  of f luo rescence  w h i c h  is also c h a r a c t e r i s t i c  for 
c h l o r o p h y l l  b w h e n  e x a m i n e d  on  p a p e r  a f t e r  c h r o m a t o -  
g r a p h i c  s e p a r a t i o n .  O n l y  t h e  p e r i p h e r y  of t h e  spo t  
a p p e a r s  b r i g h t  red,  w h e r e a s  t he  c e n t r e  cou ld  be d e s c r i b e d  
as b e i n g  r ed  w i t h  a h e a v y  g rey  s h a d e  c o v e r i n g  t h e  
colour .  

Y e l l o w  p igmen t s .  T h e  a b s o r p t i o n  cu rves  of t h e  ye l low 
p i g m e n t s  Y1, Y2 a n d  Y4 i n d i c a t e  t h a t  f u c o x a n t h o l  a n d  
lu teo l  or r e l a t e d  c o m p o u n d s  are  p r e s e n t  (Fig. 4). The  
b u l k  a b s o r p t i o n  r eg ion  of these  c o m p o u n d s  is b e t w e e n  
400 a n d  500 m #  w i t h  t h r e e  c h a r a c t e r i s t i c  peaks ,  t h e  
pos i t i on  of w h i c h  d e p e n d s  o n  t h e  s o l v e n t  used,  cp. 
KARRER a n d  JUCKER ~. T he  I o u r t h  ye l low p i g m e n t  Y3, 

1 E. RABINOWITCH, Photosynthesis, Vol. II/1 (lnterscience, New 
York, 1951). 

P. KARRER and E. JUCKER, Carotinoide (Birkh/iuser Verlag 
Basel, 1948). 

on  t h e  c h r o m a t o g r a m  s i t u a t e d  n e a r  t h e  s o l v e n t  f ron t ,  
s eems  to  be  a m i x t u r e  of c o m p o u n d s  m a i n l y  c o n s i s t i n g  of 

Absorption spectra in acetone.- . . . . .  G1; . . . . .  
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Fig. 2. Green pigments (1). 

G,2; - -  G a. 

f l -carotene .  T h e  f u r t h e r  s e p a r a t i o n  of t h e s e  p i g m e n t s  b y  
m e a n s  of p a p e r  c h r o m a t o g r a p h y  was n o t  successful .  
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Fig. 3.--Green pignmnts (2). 

Absorption spectra in acetone. --.--. G~,; G 5. Inserted absorption 
spectra ill acetone of chlorophyll a (------)  and chlorophyll b ( . . . . .  ). 

R e d  p igments .  The  spo t s  R 1 a n d  R~ in n o r m a l  l i gh t  
a p p e a r  r e d d i s h  or p ink ,  a n d  t h e  p r e sence  of p h y c o b i l i n s  
was  t h e r e f o r e  suspec ted .  I ' h y c o b i l i n  p i g m e n t s ,  howeve r ,  
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h a v e  t h e i r  m a x i m a l  a b s o r p t i o n  in  t h e  600 m / ,  r eg ion  
whe rea s  t h e  R - p i g m e n t s  do  n o t  s h o w  a n y  a b s o r p t i o n  a t  
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Fig. 4.-Yellow pigments. 
Absorption spectra in acetone. - - - - - -  Yl ; . . . .  Y~ ; 

. . . . . .  Ya; ~ Y a -  

all  a t  t h i s  w a v e l e n g t h  (Fig. 5), The re fo re  P h y c o b i l i n s  
were exc luded .  C a r o t e n o i d s  may ,  h o w e v e r ,  also h a v e  r ed  
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l:ig. 5.- Red pigments. 
Ri; - -  _ _ R s. 

colours ,  a n d  t h e  a b s o r p t i o n  c u r v e  of R 1 m a k e  i t  p r o b a b l e  
t h a t  t he  c o m p o u n d  be longs  to  t h i s  g r o u p  a n d  also is 

Absor 

Green pigments 
Gx 
G~ 
Ga 
G4 
G~ 

Yellow pigments 
YI 
Y2 
Y3 
Y, 

)tion maxima of pigments in acetone 

t Main peaks m# 

410, 672.5 
412-5, 675 
410, 670 
415, 680 
417-5, 677,5 

450 
417.5, 440 
330, 450, 470 
445 

Acces.~ory peaks rrl~t 

540, 615 
540, 615 
540, 615 
375, 510,545,620 
505, 542.5, 620 

430, 485 
480, 675 

345, 425, 477.5 

Red pigments 
]71 410 345, 445, 477-5 
R~ 470, 485 345 

r e l a t e d  to  l u t e o l  of i u c o x a n t h o l .  T h e  n a t u r e  of R 2 is 
u n c e r t a i n ;  t h e  m a j o r  a b s o r p t i o n  of t h i s  p i g m e n t  l ies 
a b o u t  30 m/~ f u r t h e r  t o w a r d  l o n g e r  w a v e l e n g t h s  w i t h  
two  m a x i m a ,  470 a n d  485 roll. 

A s u r v e y  of m a i n  a n d  accesso ry  a b s o r p t i o n  m a x i m a  for  
t h e  c o m p o u n d s  de sc r ibed  is g i v e n  in t h e  Tab le .  T h e  
f ina l  i d e n t i f i c a t i o n  of t h e  d i f f e r e n t  p i g m e n t s  f o u n d  in  t h e  
g y t t j a  wou ld  n e c e s s i t a t e  t h e  i so l a t ion  of t h e  c o m p o u n d s  
in a so l id  s t a t e  w h i c h  is o n l y  poss ib le  b y  la rge  scale 
s e p a r a t i o n  on a b s o r p t i o n  c o l u m n s .  

S. T m  ANDERSEN a n d  K. GL'NDERSEN 

Geological Survey o/ Denmark, CharlottenIund, and 
Institute o/ Plant Physiology, University o] Copenhagen, 
June 25, 1955. 

Zusammen/assung 

E t w a  100000  J a h r e  al te ,  i n t e r g l a z i a l e  G y t t j a  aus  
Rodeb/~k im w e s t l i c h e n  D A n e m a r k  ( R i s s - W i i r m - I n t e r  - 
g laz ia lze i t )  w u r d e  m i t  .~ the r  e x t r a h i e r t  u n d  die E x t r a k t e  
m i t t e l s  P a p i e r c h r o m a t o g r a p h i e  g e t r e n n t  n n d  u n t e r -  
s u c h t .  E s  w u r d e n  grfine,  ge lbe  u n d  ro t e  P i g m e n t e  ge-  
f u n d e n .  Aus  den  A b s o r p t i o n s s p e k t r e n  u n d  d e r  F tuo re s -  
zenz  dieser  Stoffe  e r g i b t  sich,  dass  die g r / i nen  P i g m e n t e  
C h l o r o p h y l l d e r i v a t e ,  die ge tb~n  (sowie w e n i g s t e n s  e ines  
de r  ro t en )  K a r o t i n o i d e  s ind .  Die  G y t t j a  e n t h i e l t  s*-hr 
wenige  b e s t i m m b a r e  P f l a n z e n r e s t e ,  h a u p t s A c h l i c h  n u r  
Po l l en  u n d  D i a t o m e e n .  Die  F a r b s t o f f e  mfissen  yon  
l e b e n d e n  P f l a n z e n  im i n t e r g l a z i a l e n  See, in  e r s t e r  L in ie  
Algen,  h e r r t i h r e n ,  u n d  h a b e n  infolge  L i e h t a b s c h l u s s  u n d  
n i e d r i g e m  R e d o x p o t e n t i a l  sowie n i e d r i g e r  T e m p e r a t u r  
a u s s e r o r d e n t l i c h  gu te  A u f b e w a h r u n g s b e d i n g u n g e n  ge- 
f u n d e n ;  n o r m a l e r w e i s e  w e r d e n  so lche  Stoffe  schne l I  
a b g e b a u f .  

The  Act ion of H y d r o g e n  Perox ide  on A m i n o  Acids  
in Presence  of Iron Salts  and its  Bear ing  on 

P h o t o l y s i s  of A m i n o  Ac ids  

E a r l i e r  s t ud i e s  1 on  t h e  a c t i o n  of FENTON'S r e a g e n t  on  
a m i n o  ac ids  s h o w e d  t h a t  t h e y  a re  d e a m i n a t e d  a n d  con-  
v e r t e d  to  a l d e h y d e s  a n d  c o r r e s p o n d i n g  c a r b o x y l i c  acids.  
R e c e n t l y  JOHNSON et al, 2 h a v e  s h o w n  t h a t  e - k e t o  acids  
a re  f o r m e d  b y  t h e  a c t i o n  of FENTON'S r e a g e n t  on  ~- 
a m i n o  acids.  T h e y  h a v e  f u r t h e r  p o i n t e d  o u t  t h a t  c e r t a i n  
e n z y m a t i c  p rocesses  c an  be  s i m u l a t e d  b y  r e a c t i o n s  in-  
vo lv ing  free r ad i ca l s  in vitro. T h e r e f o r e  t h e  i m p o r t a n c e  
of t h e  s t u d y  of t h e  a c t i o n  of FENTON'S r e a g e n t  on t he  
a m i n o  acids  is obv ious .  

W e  h a v e  o b s e r v e d  d u r i n g  our  e x p e r i m e n t s  t h a t  t h e  
a m i n o  acids  u n d e r g o  a ser ies  of c o m p l i c a t e d  c h a n g e s  b y  
t h e  a c t i o n  of h y d r o g e n  p e r o x i d e  in p r e sence  of i ron  sal ts .  
A t y p i c a l  e x p e r i m e n t  c a r r i ed  o u t  t o  s t u d y  t h e  a c t i o n  of 
FENTON'S r e a g e n t  was  as  follows. 

To  0.2 c m  a of 0.1 M s o l u t i o n  of a m i n o  ac id  was  a d d e d  
d ropwise  0-2 c m  3 of  0-1 M fe r rous  s u l p h a t e  s o l u t i o n  a n d  
ti le v o l u m e  was m a d e  up  to  1-8 c m  "~ w i t h  d is t i l led  wate r .  
To t h i s  0.2 c m  3 of H,O~ (0.1 M) was  a d d e d  a n d  t h e  t u b e  
s h a k e n  well  for  a b o u t  3 ra in .  Con t ro l s  were  a lso k e p t  
w i t h  H , O ,  a lone  a n d  also w i t h  fe r rous  s u l p h a t e  in ab sence  
oI h y d r o g e n  perox ide ,  Af t e r  v igo rous  shak ing ,  t h e  t u b e s  

1 H. D. DAKIN, J. Biol. Chem. 1, 171 (1905). - C. NEVBERO, 
Biochem. Z. 20, 531 (1909). - H. WIre.AND and W. FRANKE, Ann. 
Chem. 457, 1 (1927). 

2 G. R. A. JOttNSON, G. SCItOLES, and J. WEIss, Science 111, 
412 {1951). 


