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P i g m e n t s  O c c u r r i n g  i n  H y d r a c h n a  geografica and  

Dur ing  r ecen t  years  t h e  Arachno idea  have  become the  
sub jec t  of i n t e r e s t  to  sc ient is ts  chief ly because  of t h e  
var ious  p i g m e n t s  of t he  ca ro teno id  t y p e  found  in t hem.  
METCALF and  NEW~LL 1 not iced  the  presence  of these  pig- 
m e n t s  in t he  land  r ep re sen t a t i ve s  of t he  Arachnoidea .  
The  occur rence  of ca ro teno ids  in t h e  w a t e r  species of t he  
Eyla i s  genus  has  been  r ecen t ly  r epo r t ed  2,3. 

I n  t h e  p o n d s  found  nea r  Bia lys tok ,  t he  au tho r s  n o t e d  
t h e  presence  of  r e p r e s e n t a t i v e s  of t he  Arachno idea  of a 
r edd i sh -v io le t  colour  4. The  p re l imina ry  e x a m i n a t i o n  of 
an  ace tone  e x t r a c t  of t hese  p i g m e n t s  showed  t h a t  t h e  
m a x i m u m  abso rp t i on  occurs  w i th in  t h e  range  of 474 to  
476 nm,  t h u s  ind ica t ing  the  p resence  of caro tenoids .  
F u r t h e r  inves t iga t ions  were  t h e n  carr ied  ou t  b y  m e a n s  of 
co lumn  and  t h in - l aye r  c h r o m a t o g r a p h y .  Spec imens  of 
b o t h  sexes  w i th  a b o d y  l eng th  of 1-4 m m  were  collected.  
Af te r  r ins ing  the  spec imens  several  t imes  in dis t i l led w a t e r  
and  d ry ing  t h e m  on paper ,  an  ace tone  e x t r a c t  of t h e  pig-  
m e n t s  con t a ined  in t he  spec imens  was  p repa red .  F o r  
s epa ra t ion  of t he  p igments ,  co lumn c h r o m a t o g r a p h y  

Piona nodata  ( H y d r a c a r i n a ,  A r a c h n o i d e a )  

based  on  the  m e t h o d  of LEE s and  o the r s  s,~ was  used.  
Before t he  c h r o m a t o g r a p h i c  analysis ,  hydro lys i s  of es ter  
c o m p o u n d s  was b r o u g h t  a b o u t  b y  m e a n s  of 15% K O H  
in m e t h a n o l  in n i t rogen  a tmosphe re .  The  abso rp t i on  
m a x i m a  of t h e  p i g m e n t s  con t a ined  in t h e  var ious  frac-  
t ions  or t he  c h r o m a t o g r a p h  spo t s  were  d e t e r m i n e d  on a 
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Table I. Column ehromatogram of carotenoids from Hydrachna geogra/ica and Piona nodata 

No. and eolour System of solvents Maximum absorption Solvent Identification 
of fraction in nm 

1 (yellow) petroleum ether (45-65 °C) 425, 449-450, 477-478 petroleum ether t-carotene 

2 (yellowish) 1% acetone in petroleum ether 454-455 petroleum ether eehinenone 

3 (yellow-orange) 2% acetone in petroleum ether 412--413, 440-441, 457-458 hexane unknown 

4 (orange) 5% acetone in petroleum ether 418-419, 449, 473475 hexane eryptoxanthin (?) 

5 (orange-red} 10% acetone in petroleum ether 464-465 hexane eanthaxanthin 

6 (yellow) 40-50% acetone in petroleum ether 422-423, 444-445, 472-473 hexane lutein 

7 (red-orange) acetone 468-470, 474-476 hexane, acetone astaxanthin free 

8 (pink-violet) 5% cold acetic acid in ethyl ether 470-471,478-480 hexane, acetone astacenc 

Table II. Thin-layer ehromatograms of carotenoids from Hydrachna geograIica and Piona nodata 

No. and colour Rf System of solvents Maximum absorption Solvent Identification 
of spots in nm 

Figure a 

1 (pink-violet) 0.20 A 

2 (yellow) 0.28 I benzene 

3 (red-orange) 0.37 II benzene-hexane 2:1 

4 (orange-red) 0.57 

5 (red-orange) 0.74 

6 (yellow-orange) 0.98 

Figure b 

1 (grey-yellow) 0.51 

2 (red-orange) 0.76 

3 (pink) 0,84 
4 (orange-red) 0.89 

5 (yellow-orange) 0.99 

B 
benzene-ethyl 
ether-methanol 17 : 2:1 

477-479 acetone astacene 

407-408, 442-443, 472-473 petroleum ether lutein 

476-477 acetone astaxanthin 
free 

463-464 hexane canthaxanthin 

452-453, 456, 467-468, 478 petroleum ether, hexane astaxanthin 
ester and 
eehinenone 

407, 425, 447-448, acetone t-carotene and 
457-458, 474-475 other unknown 
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Specol spec t ropho tomete r  (Carl Zeiss, Jena) .  The  resul ts  
of the  separa t ion  of the  p igments  b y  means  of co lumn and  
th in - layer  c h r o m a t o g r a p h y  in t he  specimens  of Arach-  
noides men t ioned  above  are  g~ven in Tables  I and I I  and  
in t he  Figure .  As t h e  R f  va lues  and the  m a x i m u m  absorp-  
t ion  of t he  var ious  f ract ions  of the  co lumn  and  th in- layer  
c h r o m a t o g r a p h y  show, the  colour  of the  specimens of t he  
Arachnoides  inves t iga ted  is due  to the  presence of a 
whole series of carotenoids.  

F r o m  compar i son  of t he  absorp t ion  m a x i m a  of the  
f ract ions  ob ta ined  by  means  of co lumn and th in- layer  
c h r o m a t o g r a p h y  wi th  l i t e ra ture  d a t a  TM, i t  is ev iden t  
t h a t  such carotenoids  as fl-carotene, echinenone,  can ta-  
xan th in ,  lutein,  astacene,  and  free a s t a x a n t h i n  are  
present .  The  absorp t ion  m a x i m a  of t he  four th  orange 
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f rac t ion  f rom co lumn c h r o m a t o g r a p h y  indicate  t he  
presence of c ryp toxan th in .  A th i rd  yel lowish-orange frac- 
t ion  of a ca ro tenoid  occurs which  we h a v e  no t  been  able 
to  ident i fy .  Our  resul ts  when  compared  w i t h  those  ob- 
t a ined  dur ing  inves t iga t ions  on o the r  species of  H y d r a -  
carina,  show t h a t  t~ fl-carotene, Iutein, a s t a x a n t h i n  and  
ke to-caro tenoid  are  present  in Eylais extendens. The  
au thors  of this paper  h a v e  however  noted  in Eylais 
hamata the presence of t he  same carotenoids  as those  
found in Hydrachna geogra]ica and Piona nodata xs. 

R~sumd. Les au teurs  ~ l 'a ide  des m6thodes  de chroma-  
tograph ic  sur colonne e t  sur couche fine, on t  effectu6 la 
s~parat ion des carot~noides chez Hydrachna geogra/ica 
(Mtiller 1776) e t  Piona nodata (Miiller 1776), qui  appar -  
t i ennen t  g H y d r a c a r i n a  (Arachnoidea).  Ces recherches  o n t  
attestA la pr6sence du fl-carot~ne, de l '6chin6none,  de la  
can taxan th ine ,  de  la  lut6ine,  de  t 'as tac~ne e t  de l ' as ta-  
x a n t h i n e  fibre. 

B. CZECZUGA and  R.  CZERPAK 

Department o] Biology, Medical Academy, Bialystok 
(Poland), 23 October 1967. 
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Thin-layer chromatograms of carotenoids from Hydrachna geogra/ica 
and Piona nodata in systems of solvents A and B. 
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Peroxidative A c t i v i t y  o f  H e m e p e p t i d e s  f r o m  Horse Heart Cytoehrome c 

TuPPY and PAI-~US x isolated hemepep t ide  by  pept ic  
digest ion of cy tochrome  c and showed t h a t  i t  is an  undeca-  
pep t ide  (HUP)  wi th  the  sequence of 

Val-Glu (NH,) -Lys-Cys-AIa-Glu (NH,) -Cys-His-Thr-Val-Glu 

l . h e i n e  l 

B y  using pyrogal lo l  as a hydrogen  donor,  PxL~US e t  al. ~ 
repor ted  t h a t  this  c o m p o u n d  exh ib i t ed  a peroxidase- l ike  
a c t i v i t y  20 t imes  h igher  t h a n  t h a t  of cy toch rome  c. 
T r e a t m e n t  of H U P  wi th  t ryps in  r emoved  Val-Glu(NH~)- 
Lys,  g iv ing  a hemeoc tapep t ide  (HOP).  Al though  the  per-  
ox ida t ive  ac t ion  of several  hemepept ides  has  been 
reported,  no ex tens ive  s tudy  has been made.  

Horse  hear t  cy toch rome  c (Type I I I ,  99%) was pur-  
chased f rom Sigma Chemical  Company  and was fur ther  
pur i f ied by  means  of an  IRC-50  ion-exchange resin 
column.  H U P  was p repa red  b y  pept ic  digest ion of cy to-  
ch rome  c according  to  t h e  m e t h o d  of TuPPv  and PALi~US 1. 
H O P  was p repared  by  t r y p t i c  digest ion of H U P  following 
the  m e t h o d  of  HARBURY and  LoAcri~. However ,  a puff-  

f icat ion p rocedure  invo lv ing  Hyf lo-super  eel was repea ted  
twice  ins tead of once as in t he  procedure  of HARBURY 
and LoAcH. The  H O P  prepared  by  the  HARBURY and 
LOACH m e t h o d  was fu r the r  purif ied by  using Sephadex  
G-25. 

P e r o x i d a t i v e  ac t iv i t ies  of t he  samples  were  measu red  
spec t ropho tomet r i ca l ly  a t  460 n m  in 0 . 0 1 M  p h o s p h a t e  
buffer  p H  6.0, us ing o-dianisidine as a hydrogen  donor4,L 
The  effect  of subs t ra te  concen t ra t ion  on the  ra te  of 
reac t ion  was s tudied  and all the  enzyme  ac t iv i t ies  were 
measured  a t  t he  subs t ra te  concen t ra t ion  which  gave  the  
m a x i m u m  ve loc i ty  (Figure 1). 
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