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Table III. Variance analysis for the 3 components 

Specialia EXPERIENTIA 24•8 

Interval Degrees of 
of time freedom 
(rain) 

Breaks P Exchanges P rain P 

0.1.2 F ~  0.25 n.s. 
4.8.16.64 F~6 0.5 n.s. 
Total F~3 3.52 < 0.01 

1.18 n.s. 2.55 n.s. 
0.15 n.s. 1.43 n.s. 
4.67 <~ 0.01 5.82 < 0.01 

O n  t h e  o t h e r  h a n d ,  v a r i a n c e  ana lys i s  for all  g roups  
(0-64) is h i g h l y  s ign i f i can t  F ~  ~ 4.41 ( P  < 0.01). 

T h e  e x p e r i m e n t  was  r e p e a t e d  w i t h  2 exposures  of 2 k r a d  
(Tab le  I I ) .  

T h e  s ame  decrease  of effect  a p p e a r e d  as was  t h e  case 
a t  h i g h e r  exposure .  Tl~is decrease  occurs  for  t h e  3 t y p e s  
of abe r r a t i ons .  Af t e r  i n t e r v a l s  longer  t h a n  4 m i n  t h e  level  
of effect  of 2 × 2 kraal is p r ac t i ca l l y  twice  as  h i g h  as  
1 × 2 k rad .  I n  t h e  2 e x p e r i m e n t s ,  " the r e su l t s  o b t a i n e d  
for  t he  c o m m o n  con t ro l s  a re  of t h e  s a m e  o rde r  of m a g n i -  
tude .  V a r i a n c e  ana lyses  were ca r r ied  o u t  t h e  s a m e  w a y  as 
w i t h  t h e  h i g h e r  exposu re  b u t  for t h e  3 c o m p o n e n t s  
(Table III). 

F r o m  the  ana lys i s  of al l  groups ,  i t  c a n  be. safely con-  
c luded  t h a t  h e t e r o g e n e i t y  ex is t s  a m o n g  t h e  d i f f e ren t  
g roups  for  e ach  k i n d  of abe r r a t i ons .  On t he  o t h e r  h a n d ,  
no  s ign i f i can t  d i f ference ex is t s  w i t h i n  t h e  3 f i r s t  g roups  
a n d  w i t h i n  t h e  4 l a s t  ones.  

T h u s  t h e r e  is a decrease  of" t h e  effect  a t  i n t e r v a l s  
longer  t h a n  4 rain.  A d d i n g  t h e  d u r a t i o n  of 2 i r r a d i a t i o n s  
in  t h e  case  of t h e  second e x p e r i m e n t ,  i t  c an  be  de r ived  
t h a t  t h e  i n t e r v a l  for  b r e a k  r e jo in ing  is longer  t h a n  
3 ra in  20 sec a n d  s h o r t e r  t h a n  5 ra in  20 sec. T h e r e  is no  
f u r t h e r  decrease  a t  longer  i n t e r v a l s  and ,  acco rd ing  to  
some more  r e c e n t  expe r imen t s ,  for  i n t e r v a l s  as long  as 4 h.  

Discussion and conclusion. The  effect  o b t a i n e d  in our  
e x p e r i m e n t s  is s imi la r  to  t h a t  o b t a i n e d  in  Altium s, b u t  
in  t h i s  l a s t  case  seeds h a d  b e e n  i m m e r s e d  before  i r r ad ia -  
t ion .  Th i s  was  also t h e  case  of ViciaS. 

I t  c a n  b e  conc luded  t h a t  t h e  fal l  of t h e  a m o u n t  of 
a b e r r a t i o n s  is i n d e p e n d e n t  of t h e  w a t e r  c o n t e n t .  T h e  
m a j o r i t y  of t h e  e x p e r i m e n t s  rea l ized  b y  p rev ious  workers  
d id  n o t  ru le  o u t  t h e  p a r t i c i p a t i o n  of m e t a b o l i c  processes  
in  b r e a k  r e jo in ing  since g e r m i n a t i o n  was s t a r t e d  before  
i r r ad ia t ion .  

Th i s  is in  c o n t r a s t  w i t h  t h e  p r e s en t  f ind ings  in w h i c h  
v e r y  slow m e t a b o l i z i n g  s y s t e m  was  ut i l ized.  

P r ev ious  worker s  s,8,s obse rved  a second fal l  w h i c h  was 
a t t r i b u t e d  to  m e t a b o l i c  repai r .  Th i s  m e t a b o l i s m  would  be  
needed  for t h e  second  k i n d  of abe r r a t i ons .  

As expec t ed  t h i s  second fall  d id  n o t  occur  in  t h e  p r e s e n t  
ex p e r i men t s .  

A n o t h e r  p o i n t  w o r t h  m e n t i o n i n g  is t h a t  all  k i n d s  of 
a b e r r a t i o n s  a re  conce rned  i n  t h e  process  a n d  n o t  o n l y  ex-  
ch an g es  as  in  o t h e r  ma te r i a l s .  S ince  in  n o n e  of t h e  presee, t 
e x p e r i m e n t s  ac t ive  m e t a b o l i s m  is invo lved ,  i t  wou ld  b e  
t e m p t i n g  to  a d o p t  t h e  h y p o t h e s i s  1°,1x t h a t  ion b o n d s  c a n  
p l a y  a role in  t h e  r e jo in ing  of t h e  f i rs t  class of b r e a k s  
w h i c h  is here  t h e  on ly  ex i s t ing  one. E x p e r i m e n t s  des igned  
to  ve r i fy  t h i s  a s se r t ion  are  in  progress  x3. 

R~sumd. Des gra ines  s~ches de  Nigella damascena o n t  6t6 
i r radi6es  p a r  les r a y o n s  y du  Co ~° g des  doses  f r ac t ionn6es  
de  2 × 4 k r a d s  e t  2 × 2 k r a d s  s6par6es  p a r  des  i n t e rva l l e s  
de  t e m p s  a l l a n t  de  1 -64  rain.  Les  r6sn l t a t s  des  2 exp6-  
r iences  se c o n f i r m e n t  e t  m o n t r e n t  q u ' g  des  in t e rva l l e s  de  
t e m p s  de  4 m i n  e t  plus,  la  f r6quence  de  t o u s l e s  t ypes  
d ' a b e r r a t i o n s  d i m i n u e  de  man i~ re  s igni f ica t ive .  Ces fairs  
i m p l i q u e n t  l ' ex i s t ence  de  m 6 c a n i s m e s  r 6 p a r a t e u r s  oh  in-  
t e r v i e n n e n t  peu  ou p a s  du  t o u t  les p rocessus  m6tabo l iques .  
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Die Identffizierung yon Ligninspaltsti icken anhand yon Papier-  und Diinnschichtchromatographie 

N e u n  pheno l i s che  V e r b i n d u n g e n ,  de ren  A u f t r e t e n  b e i m  
A b b a u  des  L ign ins  m6gl i ch  ist, s ind  au f  ih r  V e r h a l t e n  in  
6 L a u f m i t t e l n  ffir Pap ie r -  u n d  2 fiir D i i n n s c h i c h t c h r o m a -  
t o g r a p h i e  u n t e r s u c h t  w o r d e n  1-*. F e r n e r  w u r d e n  ih re  Re-  
a k t i o n e n  m i t  4 F a r b r e a g e n z i e n  4 u n d  i h r e  F lno re szenz  i m  
U V - L i c h t  v e r s c h i e d e n e r  V(el lenl~nge verg l i chen .  Zu r  
C h a r a k t e r i s i e r u n g  i h r e r  U V - A b s o r p t i o n s s p e k t r e n  in  Me- 
t h a n o l  w u r d c n  d e r e n  M a x i m a  u n d  M i n i m a  angegeben .  
Fo lgende  S u b s t a n z e n  w u r d e n  u n t e r s u c h t :  

Van i l l in  (i), Vani l l ins i ture  (II) ,  p - H y d r o x y b e n z a l d e h y d  
(III ) ,  p - H y d r o x y b e n z o e s / i u r e  (IV), Feru lasAure  (V), Cu- 
mars / tu re  (VI), P r o t o c a t e c h u s ~ u r e  (VII) ,  Kaffeesi~ure 

(VIII), Gal lussEure  ( IX) ,  Bei  d e n  V e r b i n d u n g e n  m i t  cis- 
trans-Isomerie ~ i s t  ieweils  n u r  die donf in ie rende  trans- 
F o r m  ber f i cks ich t ig t  worden .  Die  R f - W e r t e  e rgeben  s ich  

1 H.  MAEDER, Diss. Giessen (1960). 
J .  M. BRAND, J .  Chromat .  21,424 (1966). 

8 C. F. VAN SU~tERE, G. WOLF, H. TEUCHY und  J.  KINT, J .  Chromat .  
20, 48 (1965). 

* E. MERCK AG, Darmstadt: Anf~rbereagenzien ffir Dfinnschicht- 
und Papier -Chromatographie. 

5 H. B6RNER, Beitr. Biol. Pfl. 33, 33 (1957). 
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Tabelle I. Rf-Werte der Substanzen auf MN-212-Papier 

Speeialia 8 4 5  

Essigsfiure B : E :W B: NH 3 :W a B : A :W Aqua 
2% 10% 3:2 :95  4 : 1 : 5  8 :1 :  I 4:1 : 5 dest. 

RI l l f ;  

I 0,66 0,75 0,67 0,92 0,93 0,91 0,67 
I I  0,55 0,64 0,58 0,92 0,23 0,91 0,92 
I I I  0,69 0,75 0,72 0,94 1,00 0,93 0,68 
IV 0,61 0,67 0,63 0,94 0,30 0,92 0,92 
V 0,37 0,47 0,40 0,92 0,35 0,90 0,92 
VI 0,42 0,52 0,44 0,94 0,46 0,91 0,90 
VII  0,48 0,57 0,52 0,84 - 0,86 0,90 
VII I  0,32 0,40 0,33 0,85 - 0,87 0,92 
IX 0,39 0,46 0,42 0,66 - 0,86 0,79 

a In diesem Laufmittel  wurde zweimal nacheinander chromatographiert  und die Rf-Werte als Rfl i i -Werte  auf den der Substanz I I I  bezogen. 
13, Butanol;  E, Eisessig; ,~, Athanol;  W, Wasser. 

Tabelle II .  Verhalten der Substanzen im UV-Lieht verschiedener Wellenltinge und ihre Farbreaktionen 

254 nm 360 nm 360 nm + NH s FeC13 Diazotierte 2, 6-Dibrom- 2, 4-Dinitro- 
Sulfanil- chinon-4- phenylhy- 
gSure chlorimid drazin 

I dunkel  dunkelblau dunkelblau blau rotbraun - ocker 
I I  blau - - rotbraun orange blau - 
I I I  dunkel dunkelblau dunkelbtau - gelbbraun - ocker 
IV dunkel - - - gelb grfinblau - 
V hellblau heItblau hellblau rotbraun purpur  tiefblau - 
VI dunkel dunkelblau hellblau rotbraun dunkelvlolet t  blau - 
VII  blau - - blau rotbraun graublau - 
VI I I  hellblau hellblau hellblau blau hellblau dunkelviolet t  - 
IX  blau hellblau hellblau blau braun braun - 

Tabelle I I I .  Maxima und Minima der UV-Absorptionsspektren 
(220-340 nm) 

Max. Min. Max. Min. Max. 

I 232 250 279  292 308 
II  220 238 263 283 292 
I I I  224 241 280 
IV 228 258 
V 234 261 295 301 323 
VI 228 250 312 
VII  221 240 263 281 297 
V I I I  266 298 308 329 
IX 245 276 

Angabe der "Wellenl/ingen in tim. 

Hexan: 
AmylalKohol: 

Eise~sig: 
lO0:IO:O,Z5) 

® ® 
® 

STartNnkt: ............ 
Chloroform: ~. 
Eises~ig: 
Wasser 

Zweidimensionales Diinnschichtchromatogranun der phenolischen 
Substanzen. (Kieselgel DF yon Riedel de Haen). 

a u s  d e m  Q u o t i e n t e n .  F r o n t  d e r  g e l a u f e n e n  S u b s t a n z :  
L a u f m i t t e l f r o n t  s. 

Summary. N i n e  p h e n o l i c  c o m p o u n d s  c a n  be  f o u n d  
a f t e r  d e c o m p o s i t i o n  of  l i g n i n .  T h e i r  b e h a v i o u r  t o  p a p e r -  
a n d  t h i n - l a y e r  c h r o m a t o g r a p h y ,  c o l o u r - r e a c t i o n s ,  f lu -  

6 Der Deutschen Forschungsgemeinschaft danke ich ffir die Unter- 
stfi tzung der Arbeit. 

. o rescence  i n  u l t r a v i o l e t - l i g h t  of  d i f f e r e n t  w a v e - l e n g t h s  
a s  w e l l  a s  u l t r a v i o l e t - a b s o r p t i o n - s p e c t r a  h a v e  b e e n  e x -  
a m i n e d .  T h e  R f - v a l u e s  r e s u l t  f r o m  t h e  q u o t i e n t .  
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