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Bet der  T r e n n u n g  von E x t r a k t e n  aus  Pilzen t r a t e n  jedoch 
Schwier igkei ten  au f  (Schr~ige der  P ro t e inbanden ,  schlechte  
Reproduz ie rba rke i t  der  T r e n n u n g e n  u n d  Iokale Ze r s t6 rung  
der  Gele), die m6gl icherweise  d e m  Geha l t  der E x t r a k t e  an  
ano rgan i schen  Ionen  zuzuschre iben  waren.  Dieser  is t  jedoch,  
obwohl  theore t i sch  unerwf inscht ,  n ich t  i m m e r  zu vermeiden .  
Wir  u n t e r s u c h t e n  desha lb  den  E in f lug  yon  P ro t e in  u n d  yon  
einigen ano rgan i s chen  Ionen  auf  den  p H - G r a d i e n t e n .  
Ve rwende t  w u r d e n  7,5 proz., 5 • 100 m m  groge Polyacry l -  
amid-Gele ,  die 2 ,5% Ampho l i ne |  der  F i r m a  L K B  en th ie l t en  
(pH-Bere ich  3 - - t 0 ,  S p a n n u n g  bis 350 V, S t rom 1- -0 ,3  mA).  
Fig. I zeigt dell EinfluB yon  P h o s p h a t p u f f e r  (Na2HPO4/ 
NaH2PO~) auf  den  pH-Ver lauf .  Bet zu hohen  K o n z e n t r a -  
t ionen  erh~ilt m a n  s t a t t  eines p H - G r a d i e n t e n  einen p H - S p r u n g  
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Fig. t .  EinfluB der K o n z e n t r a t i o n  yon  P h o s p h a t p u f f e r  
(pH 6,9) auI  den  p H - G r a d i e n t e n  in I E F - G e l e n  (2,5% A m p h o -  
line, p H  3--10) .  a) 0,025 M; b) 0,01 M; c) 0,005 M; d) H20  

in der  Mitre des Gels. Dor t  konzen t r i e r t  s ich fas t  die gesamte  
e lektr ische Ver lus t le i s tung ,  D u r c h  lokale t t b e r h i t z u n g  k 6 n n e n  
dadu rch  Gel u n d  Pro te ine  geschgdig t  werden.  E ine  Puffer -  
konzen t r a t i on  yon  0,005 M schein t  zwar  ertr&glich, ff ihrt  je- 
doch oft  zur  Schr&gstelhing yon  P ro t e i nbanden .  Desha lb  
sollte ein Geha l t  yon  0,003 M Puffe r  n ich t  f lberschr i t t en  wer- 
den.  Neut ra l sa lze  (NaC1, Na2CO3) fi~hren zu den  gleichen Ver- 
zer rungen,  a l lerdings ers t  bet I~onzen t ra t ionen  fiber 0,02 M. 
H o h e  P r o t e i n k o n z e n t r a t i o n e n  bleiben dagegen  ohne  seh&d- 
l ichen Einf luB:  E in  Tes t  m i t  R i n d e r s e r u m a l b u m i n  zeigte, dab  
u n t e r  den  beschr iebenen  B e d i n g u n g e n  noch  2 rng P ro t e in  
ohne  merkl iche  Grad i en t enve r sch i ebung  auf  eine B a n d e  
Iokuss ier t  werden,  w o e s  d a n n  zwar z u m  Ausfa l len  neigt ,  was  
aber  bet qua l i t a t i ven  U n t e r s u c h u n g e n  n ich t  s t6r t .  

Mit  U n t e r s t a t z n n g  der  D e u t s c h e n  F o r s c h u n g s g e m e i n s c h a f t .  
F a r  die Durchf i~hrung d e r V e r s u c h e  d a n k e n  wir  Frl. R.  K u p r a t .  

E i n g e g a n g e n  a m  6. Oktober  1970 

Ribonucle ic  Acid  - -  A Flavor Precursor in Potatoes 

R. BURI and  J. SOLMS 

Agr iku l tu rchemisehes  Ins t i tu t ,  E T H  Zi~rich, Swi tzer land 

Free 5 ' -nucleot ides  are  i m p o r t a n t  f lavor  c o m p o n e n t s  of 
boiled po ta toes  [1] abou t  whose  m o d e  of origin n o t h i n g  is 
known  as  y e t  W e  show t h a t  these  nucleot ides  do no t  occur  in  
appreciable  quan t i t i e s  in r aw po t a t oe s  b u t  t h a t  t h e y  are  se~ 
free dur ing  cooking, p r e s u m a b l y  b y  decompos i t ion  of ribo- 
nucleic acid. 
B in t j e  po ta toes ,  s to red  for 5 m o n t h s  a t  4 ~ w i t h o u t  sp rou t  
inhibi tors ,  were used:  for each expe r i men t a l  series, 5 kg of 
po ta toes  were washed ,  peeled and  cu t  into 2 to 6 pieces. 500 g 
ba t ches  were t h e n  used  for t he  exper iments ,  b o t h  raw and  
af ter  s t e a m  cooking. 
The  nucleot ides  were ex t r ac t ed  as follows: 
a) those  in t he  free form, by  ove rn igh t  soak ing  of the  po ta toes  
in 500 ml  of 5% cold perchloric  acid alld centr i fuging,  b) t he  
to ta l  nucleot ides  (free and  R NA-bound ) ,  af ter  homogen iz ing  

t he  po ta toes  in a T u r m i x  blender  wi th  two par t s  of 0.4 N 
N a O H  ill 90% ethanol .  The  resu l t ing  s lu r ry  was kep t  a t  
37 ~ for 16 h. T r a n s f o r m a t i o n  of r ibonucleic acid to the  free 
2%3'-nucleotides took  place unde r  these  condi t ions  [2]. Pr ior  
to cent r i fugat ion,  t he  mix tu r e s  were acidified wi th  HC104 to 
a final concen t ra t ion  of 5% free acid. Excess  alcohol was 
r emoved  f rom the  clear s a p e r n a t a n t  b y  evapora t ion  unde r  
vacuum. 
Determination of the nucleotides: the nucleotides were iso- 
lated by treating the extracts with charcoal [3]. They were 
then separated chromatographically on a 0.9 • 60 em column 
of PEI-cellulose (MN 2100 PEI, Maeherey-Nagel & Co., 
Diiren) [41, by  m e a n s  of a l inear  g rad ien t  e lu t ion  sys t em,  
consis t ing  of 800 ml  of LiC1 solut ion r ang ing  in concen t ra t ions  
f rom 0 to 0.3 M. In  th is  w a y  all 5'- and  2',3'-isomers could be 
resolved.  T h e y  were ident i f ied and  q u a n t i t a t i v e l y  deter-  
m i n e d  b y  UV spec t roscopy.  
Ttie resul ts ,  l i s ted in  the  t ame ,  indica te :  a ) r a w  po ta toes  
con ta in  m a i n l y  b o u n d  nucleot ides  and  b) m o s t  of tile nucleo- 
t ides  p re sen t  in boiled po ta toes  exis t  in t he  free form, par t i -  
cular ly  as 5 '-isomers.  Because  we could no t  de tec t  a n y  pre-  
cursors  of t he  free nucleot ides  o ther  t h a n  RNA,  th is  resul t  
s t rong ly  sugges t s  t h a t  R N A  is degraded  dur ing  cooking, 
p robab ly  b y  an  e n z y m a t i c  react ion.  F r o m  p re l imina ry  ex- 
pe r imen t s  we h a v e  learned  t h a t  t he  degree of f o rma t io n  of 
free nucleot ides  is d e p e n d e n t  on t he  mode  of hea t i ng  and  t h a t  
in homogenized ,  raw po ta toes  these  free nucleot ides  c an n o t  
be de tec ted  because  t h e y  are i n s t a n t a n e o u s l y  decomposed  to 
nucleosides  and  bases.  I t  is known  t h a t  po ta toes  con ta in  
phosphod ies t e rase  ES] besides  o ther  R N A -  and  nucleot ide-  
a t t a c k i n g  e n z y m e s ;  i t  is therefore  ev iden t  t h a t  t he  phos-  
phodies te rase  is a c t i va t ed  specifically du r ing  cooking. This  
effect  can  be a t t r i bu t ed  to the  special  morphologica l  s t ruc tu re  
of t he  po ta to  tuber .  

Table.  Free and bound ~zucleotides in raw and boiled potatoes 
[#Mol/kg potatoes] 

Free nucteot ides  R a w  
potatoes 

Boiled 
po ta toes  

2', 3' 5' 2', 3' 5' 

U r id inemonophospha t e  26.9 ~ 39.2 68.2 
&denos ine lnonophospha te  0 5.5 0 l t 0.3 
G u a n o s i n e m o n o p h o s p h a t e  0 0 26.7 64.4 
g y t i d i n e m o n o p h o s p h a t e  0 0 0 26.5 

&denos ined iphospha te  26.2 37.2 
Adenos ine t r iphospha te  22.8 25.9 

B o u n d  nucleot ides  577.6 t 33.6 
(p re sumab ly  RNA) 

a P r e sen t  as suga r  nucleot ides .  

The  work  was suppo r t ed  by  t he  Eidgen6ss i sche  Alkoholver-  
wa l tung ,  Berne.  
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Manganese -Oxid iz ing  Fungi  and Bacteria 
ill Recen t  Shelf Sed imen t s  of the  B a y  of B i scay  
and the North Sea 

W. E. KRUMBEIN 

Biologische A n s t a l t  Helgoland,  Abt .  Mikrobiologie, 
He lgo land  

W o r k  on prec ip i ta t ion  and  me tabo l i sm  of m a n g a n e s e  in t h e  
mar ine  e n v i r o n m e n t  [13 ha s  been m a i n l y  concerned  wi th  
m a n g a n e s e  nodules  which  occur  a lmos t  a lways  in oceanic 
dep ths .  I n  70% of s ed imen t  samples  ob ta ined  du r ing  a cruise 
wi th  R V  "Fr iedr ich  He incke"  in t he  B a y  of Biscay,  as well 
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as in m o s t  of our  rou t ine  samples  f rom the  Hel igoland B i g h t  
(Nor th  Sea), we h a v e  de tec ted  manganese -ox id i z ing  bac te r ia  
and  fungi.  These  o rgan i sms  grow u n d e r  he te ro t roph ic  condi-  
t ions ;  e h e m o s y n t h e s i s  could no t  be ascer ta ined.  
Metabo l i sm of m a n g a n e s e  in bacter ia l  and  funga l  cells ha s  
been repor ted  f rom f resh-wate r  and  some  mar ine  envi ron-  
m e n t s  [1-5~. W e  a d a p t e d  some  of t he  f resh-wate r  med i a  to 
mar ine  condi t ions  and  inc luded  t h e m  in our  p r o g r a m  on the  
ecology of s e d i m e n t  microf lora  [3,61 ; we are us ing  t2  selective 
med ia  to ob ta in  va lues  for to ta l  microflora  and  groups  of 
mic roo rgan i sms  wi th  special  physiological  capacit ies.  O p t i m u m  
growth  of mos t  of t he  isolates  on med i a  eur iched wi th  m a n g a -  
nese  s u l p h a t e  in concen t r a t i ons  of 0.0001 to 0 .1% was observed  
a t  0.0t %. I n  m e d i a  con ta in ing  75% seawate r  and  25% distil led 
water  (Biscay 350/00 and  N o r t h  Sea 30o/00 sal ini ty)  and  
a su i tab le  source  of organic  carbon  and  ni t rogen,  the  isolates 
p rec ip i t a ted  m a n g a n e s e  w i t h o u t  add i t iona l  MnSO~ in t he  
m e d i u m .  The  m a n g a n e s e  c o n t e n t  of n o r m a l  seawate r  is t h u s  
suff ic ient  to p r o m o t e  t he  g rowt h  of o rgan i sms  prec ip i ta t ing  
MnO~. 
Some fungi  show a preference for p rec ip i ta t ion  in concentr ic  
rings.  The  p rec ip i t a t ed  par t ic les  are e i ther  connec ted  to t he  
hyphae ,  fo rming  dendr i t ic  s t ruc tu res ,  or occur  in the  form of 
small ,  i r regular ly  d i s t r ibu ted  nodules .  
Some of t he  cu l tures  seem comparab l e  to the  supposed  sym-  
biotic o rgan i sms  repor ted  b y  Perfi l iev and  Zavarz in  [7]. 
E n u m e r a t i o n  and  def ini t ion of oxidiz ing colonies on selective 
med i a  ha s  been done b y  benzid ine  acetic acid reagent .  
On  four  profiles across  t he  B a y  of B i scay  f rom the  coas t  to 
t he  con t inen t a l  slope we ahvays  found  manganese -p r ec ip i t a t i ng  
o rgan i sms  wi th in  t he  u p p e r m o s t  mi l l imeters  of shelf  sedi- 
m e n t s  a t  dep th s  of 13 to 180 m. Only  one oi the  samples  
we took  f rom the  slope a t  dep t h s  r ang i ng  f rom 280 to 540 me te r s  
con ta ined  manganese -ox id i z ing  organ isms .  This  seems  to be 
connec ted  wi th  the  par t ic le  size d i s t r ibu t ion :  t he  o rgan i sms  
were more  a b u n d a n t  in s i l ty  s ands  t h a n  in coarse s ands  and  
clays.  Q u a n t i t a t i v e l y  the  manganese -ox id i z ing  mic roo rgan i sms  
var ied  f rom t to severa l  h u n d r e d  (in one case 2100) per  g d ry  
s ed imen t .  The  n u m b e r  of genera l  microf lora  in t he  s ame  
s amp le s  was be tween  2.5 • t0  a and  3.8)4 107/g d ry  sed iment .  
R e d u c t i o n  of m a n g a n e s e  b y  some  of t he  fung i  isolated f rom 
the  Nor th  Sea samples  has  also been observed.  W e  have  t r ied 
to pu r i fy  the  cu l tures  and  t e s t  the i r  ha lo to le rance  and  capa-  
c i ty  for e n r i c h m e n t  in manganese .  The  prec ip i ta t ion  process  
seems to be e n z y m a t i c  [t ,  8]; ene rgy  ga ins  due  to m a n g a n e s e  
ox ida t ion  are no t  r epor t ed  in t he  l i tera ture .  W e  conclude  
f rom our  ecological i nves t iga t ions  t h a t  manganese -ox id i z ing  
o rgan i sms  are  widespread  bo t h  in f resh-wate r  e n v i r o n m e n t s  
and  in mar ine  sed imen t s .  Deta i led  d a t a  will be pub l i shed  
elsewhere.  
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an t ime tabo l i s ch  wi rksame  o-nL-Tyros in  [7] und  das  aus  
Milchsaf t  yon  Euphorbia myrsinites L. isolierte m-DL-Tyro- 
sin [8] in t0  -~ m L 6 s u n g e n  allein oder  z u s a m m e n  mi t  10 -5 m 
Indol-3-essigsXure (IES) im Avenako leop t i l s egmen t -Tes t  auf  
H e m m w i r k u n g  geprt i f t  (Tabelle). 

Tabelle.  Hemmwirkung 10 -3 molarer Ldsungen yon potentiellen 
Phenylalanin-Analogen au/ das endogene ( - - I E S )  und alas 
durch 10-5 m I E S  ( + IES)  stimulierte Streckungswachstum 
yon subapikalen Koleoptilsegmenten etiolierter Keimlinge yon 
Arena sativa, SvalS/s Siegesha/er, Ernte 1969, naeh 24 Std bet 
25 ~ und partielle bis totale Au/hebung der Analoga-Hemmung 
dutch simultane Zugabe yon 10 -3 m L-Phenylalanin zum N~ihr- 
medium (phosphatgepu[/erte 2proz. GlucoselSsung, pH 6,8) 

Pheny la l an in -  H e m m u n g  A u f h e b u n g  der H e m m .  
Analoge (in % der du rch  L-Pheny la l an in  
(t 0 -~ m) I(ontrolle) ( A n a l o g a h e m m u n g  

= - t o O ~  

- - I E S  + I E S  - - I E S  + I E S  

0-nL-Tyros in  4t + t l  a + 56 S y n e r g i s m u s  b 
m-I)L-Tyrosin 64 44 + 93 + 126 e 
p-Fluor-DL- 50 29 + 54 + 76 

phenyla la i i in  

a 0-DL-Tyrosin wirk t  synerg i s t i sch  zu IES.  - -  b t 0 - 3 m  L- 
Pheny l a l an in  ve r s t~ rk t  den Syne rg i smus  yon  0-DL-Tyrosin 
zu IES.  - -  " t 0 - s m  P h e n y l a l a n i n  h e b t  n ich t  n u t  die m-DL- 
T y r o s i n - H e m m u n g  des IES  induz ie r t en  S t r e c k u n g s w a c h s t u m s  
auf,  sonde rn  zeigt dar f lberh inaus  synerg is t i sche  Effekte  zu IES.  

Wie  das  Ergebnis  zeigt, f lbertr iff t  m-nL-TyrosiI1 p-Fluor-DL- 
phenyla lan i i i  n ich t  n u r  in seiner I - Iemmwirkung  auf  das  endo-  
gene u n d  das  dn rch  Aux in  exogen  induzier te  S t reckungs-  
w a c h s t u m ;  auch  die K o m p e n s a t i o n  dieser H e m m u n g  d u t c h  
L-Pheny la lan in  ist  s tgrker .  Da  m-DL-Tyrosin  eiii gu tes  Sub-  
s t r a t  der auch  in Avena-IKeimlingen v o r k o m m e n d e n  Ty ra se  
ist  [9], m - C u m a r s g u r e  (t0 -~ m) aber  ein wi rkungsvol le r  Inhibi -  
tor  des endogenen  wie des IES- induz i e r t en  S t r eckungswachs -  
turns  dars te l l t  (42- bzw. 25proz. H e m m u n g  El0]), is t  es n ich t  
sicher, ob m-Tyros in  se lbs t  oder  das  D e s a m i n i e r u n g s p r o d u k t  
die H e m m u n g e n  des S t r e c k u n g s w a c h s t u m s  an  Avenakole -  
op t i l -Segmen ten  hervor ruf t .  
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Antimetabolische Hemmung 
des Streckungswachstums 
yon Haferkoleoptilsegmenten 
durch ortho- und meta-.DL-Tyrosin 
K. F~IES 

Botai i i sches  I n s t i t u t  der Univers i t / i t  Kiel 

Die h e m m e n d e  W i r k u n g  yon  Aminos~iureanalogen auf  das  
pf lanzl iehe S t r e c k u n g s w a c h s t u m  u n d  die Aufl~ebung ihrer  
H e m m u n g  du rch  s i mu l t ane  Zugabe  der  IIat iven Aminos~ure  
werden  vielfach als Beleg daffir  angesehen ,  dab der s t6 rungs -  
freie M e c h a n i s m u s  ether  -~ ges te iger ten  P r o t e i n s y n t h e s e  Vor- 
a u s s e t z n n g  oder Folge des endogenen  oder  exogen  induz ie r t en  
S t r e c k u n g s w a c h s t u m s  ist  [1--6~. Auf  der  Snche  nach  ge- 
e igne ten  poten t ie l len  P h e n y l a l a n i n - A n a l o g e n  mi t  Inh ib i tor -  
w i rkung  wurden  neben  p - F l u o r - n c - p h e n y l a l a n i n  das  bet Mu- 
t a n t e n  von  Leuconostoc mesenteroides u n d  Escherichia colt 

Uberweibchen aus Sortenkreuzungen 
bet mfinnlich sterilen MShren 

J. STRAY'B* 

M a x - P l a n c k - I n s t i t u t  fflr Z i i ch tungs fo r schung  
(Erwi i i -Baur - Ins t i tu t ) ,  K61n 

Die K o m b i n a t i o n  von  P l a s m a  einer Ar t  m i t  dem Genom  oder 
den  G e n o m e n  einer  anderen  Ar t  der gleichen G a t t u n g  bzw. 
m i t  den  G e n o m e n  einer f r emden  G a t t u n g  k a n n  zu Ver~nde-  
r ungen  der  Geschlechtsverh/~l tnisse in den  Blfl ten fflhren 
[1--31. Dabei  hande l t  es sich in ers ter  Linie  u m  Verweib-  
l ichungen.  Unsere  Ergebnisse  aus  K r e u z u n g e n  mi t  der Kultur- 
mdhre m a c h e n  deutl ich,  dab berei ts  Unterschiede ,  die zwischen 
den G e n o m e n  yon  Sorten der gleiehen Art bes tehen ,  e x t r e m  
verschiedene  Gesch l ech t s ausp r~gung  in zwi t t r igen  Blt~ten 
n a c h  sich ziehen kSnnen.  
Wir  g ingen yon  zwei MShren-Lin ien  amer ikan i sche r  Her-  
k u n f t  aus.  Beide waren  m~nnl i ch  steril. Die eine bildete n u r  
ve rk f immer t e  A n t h e r e n  aus, die andere  t r ug  Pe ta len  an Stelle 


