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a Sagittalschnitt (Medianebene) durch eine 
220 g schwere, mit 14C-markierter Substanz 
behandelte Ratte. a) Autoradiogramm, Nega- 
tiv-Darstellung, b) Fixierter Kryostatschnitt. 

¢ 

fiihren. Dadurch wird die bei autoradiographischen Un- 
tersuchungen notwendige Zuordnung yon Schwgrzungen 
der Autoradiogramme zu den entsprechenden Gewebs- 
strukturen, die oftmals nur dutch einen visuellen Ver- 
gleich mit  den Nativschnit ten exakt  m6glich ist, wesent- 
lich erleichtert (Figur). 

Methode. Die auf einer selbstklebenden Tr~gerfolie 
haftenden Nativschnit te  (50-80 t~m) werden nach An- 
fertigung der Autoradiogramme gefriergetrocknet (Ge- 
friertrocknungsanlage Delta II,  Fa. M. Christ, Osterode; 
p < 10-3T orr, Eiskondensatortemperatur  --90 °C), unter 
Vakuum auf Raumtempera tur  gebracht und im Vakuum- 
exsikkator fiber Paraformaldehyd (5-10g) 4 - 5 h  auf 
60°C erw~.rmt. Zur Entfernung des bei der Fixation 
gebildeten Wassers werden die Schnitte anschliessend 
1-2 h bei Raumtempera tur  vakuumgetrocknet.  Die freie 
Schnittfliiche wird mit  Tesafilm® verklebt;  das Gesamt- 
prAparat kann zusAtzlich in eine Folie eingeschweisst 
werden. 

Auf diese Weise ergeben sich fixierte DauerprAparate, 
die zur Information und Dokumentat ion geeignet sind. 
Die natiirlichen Farben sind durch eine geringe Aus- 
bleichung nur wenig vergndert. Weiterhin kann in den 
Grossfli~chenschnitten die Vorbestimmung optimaler Ex- 
ponierzeiten und die Messung der relativen Radioaktivi-  
tiitsverfeilung mit  dem Diinnschicht-Scanner schnell 
durchgefiihrt werden. Das PrAparat darf hierbei nur mit  
einem m6glichst diinnen Film iiberklebt sein. Nach Aus- 

schneiden einzelner Organe bzw. umschriebener Gewebs- 
abschnitte l~sst sich ihre relative Aktivi t~t  auch mit  
einem 2n-Methandurchflusszghler messen. Bei diesem 
Verfahren entfAllt die flit die Densitometrie problema- 
tische Mittelwertsbildung bei ungleicher Verteilung der 
Radioakt ivi tgt  innerhalb eines Organs. Die quant i ta t ive  
Best immung der Aktivi t~t  eines Organs bzw. eines be- 
s t immten Gewebsabschnitts kann nach automatischer 
Verbrennung der Proben (z. B. im Probenverbrennungs- 
system nach Wegner/Winkelmann, Typ BF  5010 der 
Fa. Berthold/Frieseke GmbH) im Flfissigkeitsszintilla- 
tionsz~thler durchgefiihrt werden. 

Summary. By exposure to formaldehyde vapor after 
freeze-drying large cryostat  sections are brought into a 
stable form. These sections can be used for documentation 
and may be compared easily with autoradiograms made 
of the same slices. Furthermore, a method is shown of 
evaluating these sections with a thin-layer scanner and 
a 2~-flow counter, or by measuring quant i ta t ively  the 
radioact ivi ty of single, excised organs or parts of tissues 
after automatic  combustion by liquid scintillation 
counting. 
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Elec tro thermal  Studies  on Prote in  P o w d e r s .  Electrical  Conduct iv i ty  of Gluten in T h e r m a l  Gradients  

'Bound'  water  present in proteins is considered to be 
int imately connected with the character of their native 
state 1. Information on the energy levels of binding and 
differentiation between these levels might therefore aid 
studies on variation in the native state of protein pow- 
ders. Classical differential thermal analysis of gluten and 
other protein powders indicates tha t  water is released 

over a relatively small temperature interval  2. ELEY et 
al.2, 4 in their studies on dry protein powders have shown 
that  a linear relationship exists between log ~10 and T -1 
over the range 30-160°C for d.c. conductivities thus 
excluding the possibility of conductivi ty effects arising 
from second order transitions or abrupt  changes in the 
surface contact of powder particles. A study of the changes 
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in  e lec t r ica l  c o n d u c t i v i t y  of p r o t e i n  pow de r s  in  a t h e r m a l  
g r a d i e n t  t h u s  seemed  a w a y  to  assess t he se  d i f f e ren t  
e n e r g y  levels  of w a t e r  b i n d i n g  in moist or air-dry pow de r s  
p r o v i d e d  t h e  m e t h o d  could  be  su f f i c ien t ly  r e f ined  to  
r evea l  t h e m .  

T h e  b e h a v i o u r  of a i r - d r y  p r o t e i n  pow de r s  in  t h e r m a l  
g r a d i e n t s  was  s tud ied  in  t e r m s  of a.c. (50 c/see) e lec t r ica l  
c o n d u c t i v i t y .  A p ressu re  c o n d u c t i v i t y  cell, s imi l a r  to  
t hose  used  in  c o m m e r c i a l  m o i s t u r e  m e t e r s  (model ,  Mar-  
coni  Ltd . )  was  des igned  to  inc lude  a s imple  h e a t i n g  u n i t  
(a sp i ra l  of r e s i s t ance  wire  f i t t ed  b e t w e e n  cy l inders  of 
c o m p a c t  asbes tos ,  S indanyo) .  T he  h e a t  was  c o n v e y e d  
b y  a solid cy l inde r  of a l u m i n i u m  to  the  face of t h e  
p o w d e r  disc f u r t h e s t  a w a y  f rom t h e  a n n u l a r  e lect rodes .  
T h e  t e m p e r a t u r e  was  m e a s u r e d  b y  i n s e r t i n g  t h e  t h e r m o -  
couple  i n to  a space  i m m e d i a t e l y  b e h i n d  t h e  e lect rodes .  
T h i s  h e a t e r  un i t ,  w i t h  s u i t a b l e  vo l t age  i n p u t ,  p r o v i d e d  
a n  a c c e p t a b l e  t e m p e r a t u r e  g r ad i en t .  T h e  c o n d u c t i v i t y  
cell was  c o n n e c t e d  to  a v a l v e  v o l t m e t e r  b r idge  c i rcui t .  

T h e  o u t p u t  (0-10 mV) of th i s  b r idge  c i rcu i t  a n d  t h a t  of 
a n  i r o n - C o n s t a n t i n  t h e r m o c o u p l e  s y s t e m  used  to  m e a s u r e  
t h e  cell  t e m p e r a t u r e  was  fed in to  a 2 c h a n n e l  Honeywe l l -  
B r o w n  E l e c t r o n i k  recorder .  T h e  comple t e  u n i t  r ep r e sen t ed  
a c o n v e n i e n t  r eco rd ing  c o n d u c t i v i t y  me te r .  

F reeze -d r i ed  g l u t e n  (7 .6% m o i s t u r e  c o n t e n t )  was  
e x a m i n e d  in  t h e  c o n d u c t i v i t y  m e t e r  a t  s eve ra l  s t ages  of 
h y d r a t i o n  (F igure  1). T w o  p e a k s  of c o n d u c t i v i t y  a re  
s h o w n  for t h e  p a r t i a l l y  h y d r a t e d  sample .  Th i s  e x p e r i m e n t  
would  a p p e a r  to  i nd i ca t e  t h a t  w a t e r  re lease w i t h  inc reas ing  
t e m p e r a t u r e  is be ing  m e a s u r e d  in t he  fo rm of c o n d u c t i v i t y  
changes .  I f  t h i s  is t h e  case t h e n  w a t e r  would  a p p e a r  to  
be  b o u n d  a t  2 d i f f e ren t  m a i n  ene rgy  levels.  

T r y p s i n  p o w d e r  (BDH)  also shows m a j o r  p e a k s  of 
e lec t r ica l  c o n d u c t i v i t y  (F igure  2) b u t  in  th i s  case  t h e y  
occur  a t  r a t h e r  lower  t e m p e r a t u r e s  t h a n  in g lu ten .  Th i s  
m a y  be  due  to  a lower  t h e r m a l  d e n a t u r a t i o n  t e m p e r a t u r e  
for  t r y p s i n .  G l u t e n  is r e p o r t e d  to  show app rec i ab l e  
r e s i s t ance  t o  t h e r m a l  d e n a t u r a t i o n  ~. 
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Fig. 1. Electrical conductivity changes in freeze dried gluten 
powder in thermal gradients. 1. Original sample (Conductivity - -  
Temperature 0"-'0). 2. 'Partially' hydrated sample (Conductivity 
- - -  Temperature A--b). 3. 'Fully' hydrated sample (Conductivity 
. . . . . .  Temperature, given in parenthesis, ©--©). (Arrow indicates 
thermal degradation point (also probable melting point) of 'fully' 
hydrated sample.) 
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Fig. 2. Electrical conductivity changes in trypsin powder in a 
thermal gradient (Conductivity - -  Temperature - - - ) .  
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Fig. 3. Electrical conductivity changes in plain wheat flour (damp) 
in a thermal gradient (Conductivity - -  Temperature - - - ) .  
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Fig. 4, Electrical conductivity changes in purified air dried starch 
(Connaught, starch hydrolysed) in a thermal gradient (Conductivity 
- -  Temperature - - - ) .  
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Some of t h e  w a t e r  re leased could  h a v e  a r i sen  f rom 
acid-  or  base -ca t a lyzed  t h e r m a l  d e g r a d a t i o n  of ca rbo-  
h y d r a t e s  p r e s e n t  in  g lu t en  or  b r o w n i n g  r eac t ions  b e t w e e n  
t h e m .  P l a i n  b l e a c h e d  w h e a t  f lour  (10% p r o t e i n  c o n t e n t  
a p p r o x i m a t e l y ) ,  i m p u r e  s t a r c h  (commerc ia l  co rn  flour) 
a n d  a s a m p l e  of so luble  s t a r c h  were e x a m i n e d  b y  t he  
s a m e  t echn ique .  No  d e t e c t a b l e  c o n d u c t i v i t y  c h a n g e  
occu r red  in t h e  a i r -d r i ed  s ta rch .  T h e  w h e a t  f lour  showed  
l i t t l e  c h a n g e  in c o n d u c t i v i t y  u n t i l  a b o u t  170°C. W h e n  
s t a r c h  a n d  w h e a t  f lour  were m o i s t e n e d  p e a k s  in  t h e  
30 -80°C  r a n g e  were  ob t a ined .  Only  s m a l l  p e a k s  were  
o b t a i n e d  in 140-170°C r a n g e  (Figures  3 a n d  4). These  
f ind ings  sugges t  t h a t  w a t e r  is n o t  p r o d u c e d  b y  ca rbo-  
h y d r a t e s  in  t he se  c i r c u m s t a n c e s  a t  l eas t  be low 140°C 
s ince t r y p s i n  h a s  negl ig ible  c a r b o h y d r a t e  c o n t e n t  a n d  
t h e  h i g h e r  levels  of s t a r c h  in  w h e a t  f lour,  in  c o m p a r i s o n  
w i t h  g lu ten ,  d id  n o t  y ie ld  la rge  p e a k s  of c o n d u c t i v i t y .  
I f  h e a t i n g  r a t e s  are inc reased  f rom 5-7 °C/min  to  10 °C/min  
a s im i l a r  t h o u g h  more  c o m p a c t  ' s p e c t r u m '  is p roduced .  

F u r t h e r  ev idence  t h a t  t h e  e l e c t r o t h e r m a l  m e t h o d  de-  
sc r ibed  was d e t e c t i n g  w a t e r  he ld  b y  g lu t en  ha s  been  
f o u n d  in t h e  de tec t ion ,  in  t h e  g l u t e n  samples  used  here,  
of ' hygroscop ic '  w a t e r  b y  class ical  d i f f e ren t i a l  t h e r m a l  
ana lys i s  t e c h n i q u e s  s. O t h e r  s u p p o r t  h a s  b e e n  t he  p resence  
in  s imi la r  g lu t en  s amp l e s  of p ro tons ,  as r evea led  b y  
N M R  studies ,  w i t h  a c e r t a i n  a m o u n t  of r e s t r i c t ed  m o t i o n  ~ 
co r r e spond ing  a p p r o x i m a t e l y  to  t h e  loss in  w e i g h t  a t  
105 °C (24 h). 

T h e r m o g r a v i m e t r i c  r e su l t s  s ove r  t h e  r a n g e  20 -140°C  
a n d  W a l l a c e - S h a w b u r y  c u r o m e t e r  m e a s u r e m e n t s  (carr ied  

o u t  a t  t h e  R u b b e r  a n d  P la s t i c s  R e s e a r c h  Associa t ion ,  
S h a w b u r y )  i n d i c a t e  changes  w h i c h  a re  in  keep ing  w i t h  
t h e  e l e c t r o t h e r m a l  s tudies .  Gas- l iqu id  c h r o m a t o g r a p h y  
(k ind ly  ca r r ied  o u t  a t  t h e  App l i ca t i ons  L a b o r a t o r y ,  
F a n d  M Scient i f ic  Corpora t ion) ,  u s ing  a g.l.c, l i nea r  
p r o g r a m m i n g  s y s t e m  ove r  60 -215°C  a t  l l ° C / m i n  iden-  
t i f ies  t h e  sole low t e m p e r a t u r e  vo la t i l e  as wa te r .  T h e  
e l e c t r o t h e r m a l  changes  found  would  t h u s  a p p e a r  n o t  to  
be  due  to  a.c.' c o n d u c t i v i t y  a r t e fac t s .  

The  ev idence  p r e s e n t e d  would  t h u s  seem to  i nd i ca t e  
t h a t  t h e  e l e c t r o t h e r m a l  m e t h o d  is m e a s u r i n g  w a t e r  
re lease  a n d  t h a t  t h e  ' s p e c t r a '  p r e s e n t e d  p r o v i d e  t he  
p a t t e r n s  of re lease  x0. 

Zusammenlassung. Mit  Hi l fe  e iner  e l e k t r o t h e r m i s c h e n  
M e t h o d e  wi rd  das  F r e i w e r d e n  yon  W a s s e r  aus  P r o t e i n e n  
gemessen  u n d  die D e h y d r a t a t i o n  de r  Eiweisse  i m  elek- 
t r o t h e r m i s c h e n  S p e k t r u m  g e n a u e r  als  b i she r  erfass t .  
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Overcoming Self-Incompatibility in Petunia. Differential Treatment in vitro of Whole Placentae 

I n  t h e  f i r s t  p a p e r  we r e p o r t e d  t h e  o v e r c o m i n g  of self- 
i n c o m p a t i b i l i t y  in  Petunia axillaris (Lam.)  B .S .P .  in  
a sep t i c  cu l tu re s  1 of whole  p l acen tae ,  a n d  i n d i c a t e d  t h a t  
t h e  new t e c h n i q u e  of ' p l a c e n t a l  p o l l i n a t i o n '  c an  he lp  to  
b r i n g  a b o u t  self ing in  p a r t  of t h e  p l a c e n t a e  whi le  t h e  
r e m a i n d e r  of t h e  p l a c e n t a e  c a n  be  s u b j e c t e d  to  a n y  
des i red  t r e a t m e n t .  E x p l o r a t o r y  work  showed  t h a t  d u r i n g  
g r o w t h  t h e  po l l en  t u b e s  c an  cross f r o m  one  p l a c e n t a  to  
t h e  o ther .  Thus ,  to  t r e a t  d i f f e r en t i a l l y  t h e  2 p l a c e n t a e  
(of t h e  s a m e  ovary) ,  a m e c h a n i c a l  b a r r i e r  b e t w e e n  t h e  
p l a c e n t a e  b e c a m e  necessary .  I n  t h i s  r e p o r t  t h e  resu l t s  of 
t h e  d i f f e ren t i a l  t r e a t m e n t s  of t h e  p l a c e n t a e  in  asep t ic  
cu l tu re s  a re  descr ibed.  

Material and method. T he  e x p e r i m e n t a l  p l a n t  a n d  t h e  
m e t h o d o l o g y  of p l a c e n t a l  p o l l i n a t i o n  h a v e  a l r eady  been  
desc r ibed  x, 8. Fo r  d i f f e ren t i a l  t r e a t m e n t ,  t h e  2 p l a c e n t a e  
were  s l i t  w i t h  a s ter i l ized  sca lpel  a l m o s t  to  t h e  b a s e  of 
t h e  septa ,  a n d  a piece of ce l l ophane  (6 m m  long  a n d  
4 m m  b r o a d  a n d  p r e v i o u s l y  d ipped  in  a b s o l u t e  e t h y l  
a lcohol  a n d  dried)  was  in se r t ed  in t h e  s l i t  m a d e  b e t w e e n  
t h e  p l a c e n t a e  (Figure  A). A n d  t h e n  t h e  p l a c e n t a e  were  
g iven  one  of t h e  fo l lowing 3 t r e a t m e n t s :  a) 1 of t h e  2 
p l a c e n t a e  was  le f t  u n p o l l i n a t e d  as con t r o l  a n d  t h e  o t h e r  
was  se l f -po l l ina ted  (i.e. con t r o l  vs  selfed), b) 1 of t h e  
p l a c e n t a e  was  lef t  as  con t r o l  a n d  t h e  o t h e r  was  cross- 
p o l l i n a t e d  (con t ro l  vs  crossed),  a n d  c) 1 of t h e  p l a c e n t a e  
was  se l f -po l l ina ted  a n d  t h e  o t h e r  was  c ross -po l l ina ted  
(selfed vs  crossed).  

F o r  each  t r e a t m e n t  48 cu l tu res  were ra i sed  in  4 repl i -  
ca tes  of 12 each.  All  e x p l a n t s  were  g rown  on agar - sucrose  
cu l tu re  m e d i u m  desc r ibed  ear l ie r  1 a n d  t h e  cu l tu re s  were  
m a i n t a i n e d  a t  d i f fuse  l i g h t  cond i t i ons  (100-200 Lux)  a t  
22 :E 2 °C. F o r  s t a t i s t i ca l  ana lys i s  b o t h  co r r e l a t i on  coeffi- 
c i en t  ( r ) s  a n d  t v a l u e  4 were  d e t e r m i n e d .  

Results and discussion. I n  t h e  f i r s t  two  t r e a t m e n t s ,  t h e  
con t ro l  p l a c e n t a e  i n v a r i a b l y  sh r ive l l ed  whereas  t h e  pol-  
l i n a t e d  p l a c e n t a e  showed  r egu la r  po l len  g e r m i n a t i o n  a n d  
po l len  t u b e  g r o w t h  a m i d s t  t he  ovules.  I n  5 days  of cu l t u r e  
10-50 ovules  en l a rged  a n d  e v e n t u a l l y  deve loped  i n to  
m a t u r e  seeds in m o s t  of t h e  cu l tu re s  (Figure  B).  Of t h e  
48 con t ro l  vs  selfed p l a c e n t a l  cu l tures ,  11 b e c a m e  infected ,  
17 shr ivel led,  a n d  t h e  r e m a i n i n g  cu l tu re s  p r o d u c e d  a 
t o t a l  of 458 seeds  on  t h e  p o l l i n a t e d  p l a c e n t a e ;  t h e  cor- 
r e s p o n d i n g  f igures  for  t h e  48 con t ro l  vs  crossed  p l a c e n t a l  
cu l tu re s  were  12, 12, a n d  523 s. 

I n  t h e  t h i r d  d i f f e r en t i a l  t r e a t m e n t  (selfed vs  crossed),  
po l len  g e r m i n a t i o n  as wel l  as po l len  t u b e  g r o w t h  occu r red  
equa l ly  well  on  b o t h  p l acen tae .  W i t h i n  5 days  of po l l ina -  

Performance of selfed vs crossed placentae (Differential treatment 
No. 3) 

Cultures raised 48 
Infected cultures 10 
Cultures harvested 38 
Shrivelled cultures 17 
Cultures which set seed 21 
Cultures in which seeds developed on selfed placenta only 4 
Cultures in which seeds developed on crossed placenta only 6 
Cultures in which seeds developed on both placentae 11 

Selfed Crossed 
placenta placenta 
A B 

Total seed number 339 376 
Average seed number 8.92 9.89 

r value t value Degrees of 
freedom 

B and A + 0.868 0.314 150 


