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than 2% of their usual phytof luene content,  and 
represents but  a negligible fraction of the total  polyenes 
which are built  up in the fruit during the ripening 
process. 

The polyene nature of phytofluenol is indicated by the 
appearance of a dark bluish-green coloration when its 
hexane solution is filtered through acid earths (filtrol). 
I t  is more sharply characterized by the spectral curve, 
the shape of which is practically identical with tha t  of 
phytofluene, showing in hexane solution two steep main 
maxima, at 348 m/z and 367 mp respectively (see figure). 

Phytofluenol and phytofluene may be easily differ- 
ent iated by their  behavior  in part i t ion or adsorption 
tests. 

When par t i t ioned between equal volumes of hexane 
and 83 % ethanol, the ratio of concentrat ion in the upper 
phase to concentrat ion in the lower phase was found to 
be 6:1 for phytofluenol but  100:0 for phytofiuene. In 
the part i t ion between hexane and 95 % methanol,  the 
corresponding ratios were 2-2:1 for phytofluenol and 
100 : 1 for phytofiuene. 

As we reported earlier, phytofluene shows strong ad- 
sorption affinity. This is, however, much surpassed by 
that  of phytofluenol.  The following top- to-bot tom se- 
quences on a calcium hydroxide column are typical:  

die nach der Metal lbedampfungsmethode prtipariertL 
im Elektronenmikroskop einen wundervollen Fibrillen- 
bau zeigen 2. In Dutzenden yon Aufnahmen, yon denen 
hier vier reproduziert  sind, kann festgestellt werden, 
dab sowohl die zum F1/ichenwachstum bef~higten Pri- 
m/irwt~nde als such die durch Apposition niederge- 
tegten Sekundttrwtinde aus Mikrofibrillen" mit  auf- 
fallend konstantem Durchmesser  yon 250-300 )t auf- 
gebaut sind. 

In den Prim/irwt/nden zeigen die Mikrofibrillen Streu- 
ung um eine Haupt r ich tung  (Abb. 1), wie dies ftir die 

Developed with petroleunl 
ether (b. p. 60 70 °) 

containing t5%aeetone: 

Lycopene 
Neo-lycopene A 
Phytofiuenol 
Cryptoxanthin  
7-Carotene 

Developed with petroleum 
ether containing 1-3% 

acetone: 

7-Carotene 
fl-Carotene 
e-Carotene 
Phytofluene 
Neo-e-carotenes 

Evidently,  the strength of the adsorption affinity of 
polyenes (with carotene-like carbon skeletons), cannot 
generally be predicted, even for hydrocarbons, solely on 
the basis of the number  of all double bonds or conjugated 
double bonds present. When compared to the chromo- 
phore of carotenoid pigments,  the conjugated systems 
of phytofluenol and phytofiuene appear  to be "'in- 
complete" ,  in the sense tha t  they leave a considerable 
part  of the aliphatic chain in the saturated state. This 
part icular  feature seems to be responsible for the sur- 
prisingly high adsorbabil i ty of the two colorless polyenes 
under discussion as well as for their  strong fluorescence 
in solutions and adsorbates. 

L, ZECHMEISTER and J. H. PINCKARD 

California Ins t i tu te  of Technology, Gates and Crellin 
Laboratories of Chemistry, Pasadena, California, U.S.A., 
August  10, 1948. 

Zusammen/assung  

Die farblosen, Iebhaft fluoreszierenden Polyene, 
Phytof luen und Phytofluenot,  wurden in Pflanzen- 
ext rakten  aufgefunden. Sie werden spektroskopisch 
sowie chromatographisch gckennzeichnet und ihre *Be- 
ziehung zu carotinoiden Farbstoffen wird besprochen. 

Abb. 1. Prim/ire Zellwand aus dem Wurzelmeristem yon Zea Mays. 

Mikrof ibr i l l enbau der  pf lanz l i chen  Zellw~inde 

Durch eine geeignete Zerkleinerungsmethode ist es 
gelungen, hinreichend diinne Fragmente  yon pflanz- 
lichen Zellwttnden mit  ungestgrtem Feinbau zu erhalten, 

Abb. 2. Primiire Zellwand einer Flachsfaser. 

1 R. C. WILLIAMS und R. W. G. WVKOVF, J. Appl. Physics 17, 2a 
(1946). 

2 K. ~[(;rltLETNAL[~R, Biophysics acts, hn Druck. 
3 A. FREv-WvssLINC,, Protoplasms :~7, 4(P2 (lUa7). 
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Dies spr ich t  fiir e ine Kon t ro l l i e rung  der  Zellulose- 
kr is ta l l i sa t ion  du t ch  das lebende Zy top la sma .  

A. FREY-WYsSLING, K. MUHLETHALER 
und  R ,  W. G. WVCKOrF. 

L a b o r a t o r y  of Phys ica l  Biology,  U.S.  Na t iona l  In-  
s t i t u t e  of  Hea l th ,  Be thesda  (Md) U.S.A. ,  und Pf lanzen-  
physio logisches  I n s t i t u t  de r  E T H . ,  Zfirich, den  25. Ok- 
tobe r  1948. 

S u m m a r y  

P r i m a r y  and  secondary  cell  walls  d isp lay  a beau t i fu l  
f ibr i l lar  t e x t u r e  under  the  e lec t ron  microscope.  Micro- 
fibres of cell  walls  f rom m a n y  p lan ts  and  f rom cul tures  
of  ce l lu lose- forming  bac te r i a  have  a r e m a r k a b l y  c o a s t a n t  
d i a m e t e r  of  250-300 )~. 

~" A. FRE'C-W'CSSLING, Protoplasma 25, °79 (1936). 

Abb. 3. Wachsende Primfirwand aus der Maiskoleoptile. 

Abb. 4. Sekund~irwand des Baurnwollhaares. Rechts ist eine Stau- 
ung sichtbar, die sich im Lichtmikroskop als ~tVerschiebungslinie* 

zu erkennen gibt, 

R 6 h r e n t e x t u r  der  wachsenden  ZellwAnde auf  G r u n d  
i nd i r e k t e r  U n t e r s u c h u n g s m e t h o d e n  angegeben  worden  
ist .  F e r n e r  kann  m a n  e rkennen ,  dab  die Mikrof ibr i l len 
der  Pr im~irwand sich gegensei t ig  d u r c h w e b e n  (Abb. 2). 
H ie raus  muB m a n  schliel3en, dab sich die Pr im~irwand 
n ich t  an der  OberflXche des P ro top l a s t en  bi ldet ,  sondern  
dad  sie w~ihrend des W a c h s t u m s  v o m  lebenden  Zyto-  
p l a s m a  du rch t rAnk t  ist. B e i m  F1Achenwachs tum wird  
das  N e t z w e r k  der  r u h e n d e n  W a n d  au fge locke r t  (Abb. 3) 
und nachtr~iglich durch  E i n f l e c h t u n g  neuer  F ibr i l len  
wieder  ve rs t l i rk t  ~. 

In  der  Sekund~irwand sind die Mikrof ibr i l len  para l le l  
ge lager t  (Abb. 4) und  bi lden d a d u r c h  eine viel  d ich te re  
T e x t u r  (Para l le l tex tur ) .  T r o t z d e m  sind die Mikrofi-  
br i l len yon  gleicher  Dicke  wie in den Pr im~rwi tnden .  

1 E. SCHMIDT and co-workers, Celluloseehemie 10. 126 (19~9). 

Tensi le  Strength and Chemical  Composit ion 
of the Middle Lamella of the Flax Fibre 

I f  f lax fibre s t rands ,  t r e a t ed  wi th  ho t  water ,  are  sub-  
m i t t e d  to tensi le  s t r eng th  tes ts  a t  a tes t  l eng th  g rea t e r  
t h a n  the  l eng th  of t he  e l e m e n t a r y  fibres, r u p t u r e s  occur  
in t h e  in te rce l lu la r  subs tance  (the midd le  lamella) ,  t he  
s t r eng th  of the  l a t t e r  being m u c h  lower  t h a n  t h a t  of t he  
fibres themselves .  Thus ,  the  tensi le  s t r eng th  of t he  we t  
s t rands  is a measure  of the  s t r eng th  of the  midd le  lamella.  
I t  m a y  be assumed t h a t  th is  s t r eng th  is d e p e n d e n t  on 
the  chemica l  proper t ies  of t he  lamella ,  and  t h a t  a change  
in the  s t reng th  is caused m a i n l y  b y  an a l t e r a t i on  in t he  
chemica l  cons t i t u t i on  of t he  lamella .  

In  a s t u d y  of t he  tensi le  s t r eng th  of u n r e t t e d  f lax 
s t rands  in the  wet  s tate ,  a f t e r  d i f fe ren t  chemica l  t r ea t -  
ments ,  the  a u t h o r  found  i t  possible to reduce  the  s t r eng th  
of t he  in te rce l lu la r  subs tance  to  zero in three  def in i te  
steps,  i.e. by  t r e a t m e n t s  with" (1) so lvents  for pec t in  (hot 
d i lu te  a m m o n i u m  oxa la te  or  sod ium h e x a m e t a p h o s p h a t e  
solutions),  (2) ctilute alkali ,  and  (3) so lvents  for l ignin 
(a l t e rna t ing  t r e a t m e n t s  w i th  d i lu te  so lu t ions  of chlor ine  
d ioxide  and  sod ium bisulphi te l ) .  Consequen t ly ,  pec t in  
and  l ignin,  wh ich  h a v e  been  ear l ie r  recognized  as com- 
ponen t s  of the  midd le  lamel la  2, b o t h  c o n t r i b u t e  to  the  
s t r eng th  of t he  lamel la .  I n  addi t ion ,  t h e  l amel l a  seems 
to  con ta in  a th i rd  jo in ing  c o m p o n e n t  which  is soluble in 
alkal i  bu t  insoluble  in o rd ina ry  pec t in  dissolving re- 
agents .  Howeve r ,  the  effect  of the  a lkal i  m igh t  also be 
in t e rp re t ed  as depend ing  on i ts  swel l ing act ion.  There-  
fore, an e x p e r i m e n t  was pe r fo rmed  in  wh ich  f lax s t rands  
were ex t r ac t ed  wi th  a m m o n i u m  oxa la te  or alkali ,  washed,  
and dr ied  v e r y  s lowly over  su lphur ic  acid of increas ing 
concen t r a t ions  in order  to  reduce the  swel l ing of the  
s t r ands  as far  as possible. Af t e r  renewed  t r e a t m e n t  wi th  
ho t  w a t e r  t h e  tensi le  s t r eng th  of t h e  we t  s t r ands  was  de- 
t e rmined .  The  inf luence of the  in te rposed  d ry ing  on the  
s t r eng th  of the  s t rands  was insignif icant .  This  seems to  
suppor t  the  opin ion  t h a t  the  a lkal i  dissolves a cer ta in  
subs tance  which forms a jo in ing  sys tem in t he  middle  
lamel la ,  and  which  is insoluble  in ho t  d i lu te  a m m o n i u m  
oxala te .  

The  l ignin c o m p o n e n t  could  also be e x t r a c t e d  d i rec t ly  
a f te r  t he  r e m o v a l  of the  pect in ,  w i t h o u t  e l imina t ing  a 
r a the r  cons iderable  res idual  s t r eng th  which  could  then  
be  e l imina ted  by  t r e a t m e n t  wi th  weak  alkali .  Thus ,  t he  
l ignin and  the  oxa la te - inso luble ,  a lka l i - sens i t ive  corn- 

2 K. ST(}RMER, Diss. (Leipzig 1904). - G. HAVENSTEIN, J. Land- 
wirtschaft 23, 1 (1R75). 


