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Fig. 20. Postulated biosyn- 
thesis of 5-ring type caro- 
tenoid end groups a~,55. 

Concerning the fo rmat ion  of carotenoids  wi th  5-ring 
end groups,  KARRER 55 assumed tha t  in the  case of the  
capsorubin  end group a p inacol  r ea r rangement  of an 
i n t e rmed ia ry  ~-glycol was responsible  for the  in vivo 
synthesis  from v io laxan th in  (Figure 20). W e  suspect  
t h a t  ac t in ioery thr in  is formed in vivo from a hypo-  
the t ic  6-ring t r ike tone  b y  r ing cont rac t ion  (benzilic 
acid rear rangement )  and  subsequent  decarboxyla t ion .  
Small  amoun t s  of a s t axan th in  diesters occur toge ther  
wi th  ac t in ioery thr in  in A. equina 52. 

The last  example  is typica l .  So m a n y  of the  present  
problems in caro tenoid  chemis t ry  are somehow l inked 
to PAUL KARRER'S work. E v e r y  caro tenoid  chemist  
has the  greates t  respect  and  admi ra t ion  for his contr i -  
bu t ion  to a field t h a t  is cont inuing to  develop on a 
solid fundamen t  of his work. 

Zusamme~,fassung. Nach einlei tender  kurzer  Wtirdi-  
gung der  H6hepunk te  der  KAm~ER'sehen Carot inoid-  

Forschung  wird zun~chst  ein k n a p p e r  i3berbl ick t iber 
den gegenw~rt igen S tand  der  Caro t ino id-Forschung ge- 
geben. Die jetzige Kenn tn i s  yon Biosynthese  und  
F u n k t i o n  der Caro t ino id-P igmente  wird  kurz  und  die 
organisch-chemischen Aspek te  werden etwas aus- 
ft~hrlicher erl~tutert, und  zwar S t ruk turaufk l / i rung  ein- 
schliesslich neuer  Trennmethoden ,  unentbehr l iche  
spekt roskopische  Methoden und  neue Reak t ionen  zur 
Hers te l lung  yon Der iva ten  sowie schliesslich die 
Tota lsynthese .  

Anschliessend werden einige ausgew~ihlte Beispiele 
der  Nachlese KARRER'scher Beitr~ige behandel t ,  
n~imlich Probleme,  die von KA~RER aufgegriffen wur-  
den oder auf andere Weise mi t  KAm~ER'S Arbe i t  ver-  
bunden  s ind und  sp~ter  im Labora to r ium der Autor in  
wei ter  verfolgt  wurden.  Beispiele von Carot inoiden aus 
pho tosyn the t i schen  Bakter ien ,  Cs0-Carotinoiden, gly- 
cosidischen Carot inoiden und  Nor-caro t inoiden  mi t  
Ringverengung werden diskut ier t .  
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Shock Effects on Plants: Oxygen Evolution of Elodea 

A fast-rising pressure pulse, produced as an air blast  
in a shock tube, inhibited photosynthesis in Elodea 27% 
after a 20 ~0 (pounds per square inch) exposure, 44% after 
a 40 ~o exposure, and 74~o after a 50~ exposure (1.21, 
2.81, and 3.02 kg/cm 2 respectively). 

The present work stems from an interest  in the pos- 
sibilities for using plants as experimental  bio-indicators 
of underground shock 1-a. The shock used, defined as a 
fast-rising pressure pulse of air lasting several seconds, 
was produced by  specially built  shock tubes 3. Since the 
efficiency of photosynthesis is a good indicator of the 
oxygen concentration in the immediate atmosphere of 

the plants 4, ~, oxygen evolution in Elodea was measured 
for 3 shock levels, namely 20, 40 and 50 pounds per 
square inch (~o; 1.21, 2.41 and 3.02 kg/cm ~ respectively). 

Materials and methods. An air loader, previously 
described 6, was used for developing air blasts. The pres- 
sure duration for each shock level was approximately  
4 sec. Photosynthet ic  rates were est imated by  means of 
an Audus microburette which measured the amount  of 
oxygen t t lat  was produced 7. Healthy,  green, unfractured 
plants  of Elodea were used for both control and test  
plants. Plants  tha t  were fractured by  the shock stimulus 
were discarded. The plants  to be shocked were wrapped 
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in  a single l ayer  of we t  cheesec lo th  a n d  carefu l ly  p laced  
in a loose circle fol lowing the  i nne r  c i rcumference  of the  
t e s t  c h a m b e r  of t h e  shock  t u b e  in o rde r  eo r educe  f r a c t u r i n g  
of t he  p l a n t s  d u r i n g  t h e i r  br ie f  exposure  to  shock.  P l a n t s  
f r ac tu r ed  read i ly  a t  t he  50 ~o shock  level,  t h u s  l im i t i ng  
t he  n u m b e r  of p l a n t s  t h a t  were s tud ied  a t  th i s  shock  
level. The  p lan t s ,  wh ich  displaced f rom 4-6  ml  of water ,  
were cu t  f rom the i r  s t em bases  to  a l e n g t h  of 7 inches,  
a n d  were p laced  in a w e a k  n u t r i e n t  so lu t ion  t h a t  con- 
t a i n e d  0.5% sod ium b i ca rbona t e .  T he  i n t e n s i t y  of l i gh t  
f rom an  i n c a n d e s c e n t  source was s a t u r a t i n g  (150-190 ft- c ), 
and  t h e  t e m p e r a t u r e  was m a i n t a i n e d  a t  21.5-22 ~ 

Results and discussion. Shock i n h i b i t e d  oxygen  evolu-  
t ion  in E lodea  27% a f t e r  a 20 ~ exposure,  44% a f t e r  
40 % a n d  74% a f t e r  50 % The  i n h i b i t o r y  effect  of shock 
m e a s u r e d  in p l a n t s  shocked a t  40 %0 pers i s ted  for a t  leas t  
5 h a f t e r  shock.  Th i s  f ind ing  is in  c o n t r a s t  to  t hose  for 
p h o t o s y n t h e t i c  response  u n d e r  p ro longed  pa r t i a l  pressures,  
wh ich  is k n o w n  to  be  r ap i d l y  p roduced  a n d  comple te ly  
revers ib le  w h e n  t he  p l a n t  is res tored  to a m b i e n t  a tmos-  
pher ic  cond i t ions  s. 

The  resu l t s  of the  mu l t ip l e  regress ion analysis ,  shown  
in the  Figure,  i nd i ca t e  t h a t  oxygen  evo lu t ion  was signifi-  
c a n t l y  reduced  b y  shock  t r e a t m e n t ,  a n d  t h a t  t he  inh ib i -  
t o r y  effect  of shock  on  p h o t o s y n t h e t i c  response  is a p p a r -  
en t ly  g raded  and  more  p r o n o u n c e d  a t  h igher  shock levels. 
The  large cor re la t ion  coeff icient  (R) ind ica tes  a s t rong  
r e l a t ionsh ip  b e t w e e n  shock  a n d  p h o t o s y n t h e t i c  response  
and  suggests  t h a t  m e a s u r e m e n t s  of th i s  response  could 
be  used for de t ec t i ng  u n d e r g r o u n d  explos ions  if t he  
explos ions  p roduced  a s ign i f ican t  a i r  p ressure  wave.  
Accordingly ,  assays  of samples  f rom a n  a p p r o p r i a t e l y  
des igned grid could serve to locate  t he  ep icen te r  a t  t he  
explos ion and  also p rov ide  e s t ima tes  of t he  m a g n i t u d e  
of t he  pressure  source".  

Rdsumd. Une  a u g m e n t a t i o n  rap ide  de la pression,  pro-  
du i t  c o m m e  une  rafa le  d ' a i r  dans  un  t u b e  de choc r~dui t  
chez E lodea  la  p h o t o s y n t h 6 s e  ~ 27% apr~s une  expos i t ion  
de 20 V, a 44% apr6s une  expos i t i on  de 40 % e t  ~ 74% 
aprSs une  expos i t ion  de 50 ~0 (1,21, 2,41, e t  3,02 k g / c m  z 
r e spec t ivemen t ) .  
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Regression of oxygen evolution on shock level showing the 95% 
confidence belts. 
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D e s a z e t y l i e r u n g  y o n  C a r d e n o l i d e n  m i t  d e r  Z i n k a z e t a t m e t h o d e  ~ 

Die V e r w e n d u n g  yon  Z i n k a z e t a t  zur  Desaze ty l i e rung  
yon  L i g n a n g l u k o s i d e n  w u r d e  yon  KUHN und  v. WART- 
BURG 2 beschr ieben .  Die A u t o r e n  e rw/ ihn ten  dabei ,  dass  
sich D i g i t o x i n - t e t r a a c e t a t  und  Prosc i l la r id in  A - t r i a c e t a t  
ebenfa l ls  auf  diese Weise  en t aze t y l i e r en  liessen. Nach -  
fo lgend wird  f iber die A n w e n d u n g  der  Me t hode  bei  
aze ty l i e r t en  Cardeno l iden  be r i ch te t ,  die sich m i t  den  
gebr~ndh l i chen  a lka l i schen  Reagenz ien  (KHCO~, NaOH,  
B a r i u m m e t h y l a t )  n u r  m i t  z iemlich unbe f r i ed i genden  
IResul ta ten desaze ty l i e ren  lassen. (Unvollst~indige Versei-  
fung, sehr  l angsame  Reak t ion ,  B i l d u n g  yon  I sove rb in -  
dungen ,  Verha rznngen . )  

Als Beispiele  seien b ie r  folgeude D e s a z e t y l i e r u n g e n  
angef i ih r t  : 

1. Digitalinum verum-hexaacetat  (I) --~ Digitalinum verum (II) 
2. Lanatosid 13 + Desacetyl-lanatosid I3 

( = Purpureaglykosid I3) 
3. k-Strophanthosid-heptaaeetat  --3- k-Strophanthosid 

1 56. Mi t te i lung  fiber Herzg tykos ide .  55. Mitt .  s. Helv .  ch im.  A c t a  
51, 1317 ~1968). 
M. KUHN u n d  A. v. WARTBVRG, Helv .  eh im.  A c t a  51, 163 (1968). 


