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dried for 4 h a t  105°C and  hydro lysed  in sealed tubes  for 
6 h a t  t20°C wi th  6 N  HCl. The hydro lysa t e s  were evap-  
o ra ted  a lmost  to dryness ,  t aken  up w i t h  1 ml of dis t i l led 
water ,  neutral ized to  p H  7.0 wi th  crystal l ine tris(hydroxy- 
methy l )aminomethane ,  and made  up  to  10 ml  w i th  0.1 M 

Estimation of cystine in bovine serum albumin 

Experiment no. i 2 3 

Dry weight of hydro- 
lysed protein, mg 10.4 

Hydrolysed protein 
in nmoles- 157.6 

Total volume of 
neutralised hydro- 
1Fsate , ml 10 

Optical density 
at 504 nm 0.550 
nmoles/ml 285.2 
#g]ml 68.4 
Molar ratio 18.1 
Weight % 6.58 

8.8 9.2 

133.3 139.4 

10 I0 

0.550 0.462 0.465 0.484 
285.2 239.5 241.1 251.0 
68.4 57.5 57.9 60.2 
18.1 18.0 18.1 18.0 
6.58 6.53 6.58 6.55 

a The molecular weight used for the calculations was 66,000, given by 
EDSNLL 4. 

Tris buffer  p H  7.0. The es t imat ions  were made  on 1 ml 
al iquots.  

Whereas  t he  h i s tone  hyd ro ly sa t e  gave only  a ve ry  fa in t  
colour, the  m a x i m u m  absorp t ion  of which  was  a t  460 nm,  
the  a lbumin  hyd ro ly sa t e s  gave val id resul ts  wh ich  are 
p resen ted  in t he  Table.  

I t  m a y  be concluded f rom these  resul ts  t h a t  h i s tone  
a p p a r e n t l y  does no t  con ta in  a n y  de tec tab le  cys t ine ,  and  
t h a t  t he  molar  ra t io  of cys t ine  in bovine  se rum a lbumin  
is 18; th is  last  value agrees wi th  t h a t  given by  CATSlM- 
POOLAB and  WOOD 3, whereas  EDSALL 4 quotes  t h a t  of 17.5. 

Rdsumd. Nous pr6sentons  une mic ro-m6thode  colori- 
m6tr ique  qui p e r m e t  de doser  la cys t ine  dans  des hydro-  
lysa ts  de prot6ines,  dans  un  domaine  de concen t r a t ion  
compr is  en t re  20 et  envi ron  400 nmoles /ml .  
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A Differential Staining for Hypocotyl  and Radicle 

The radicle and  the  hypoco ty l  of seedl ings m a y  reac t  
very different ly  to e n v i ronmen ta l  factors ,  such  as t em-  
perature ,  i l luminat ion and  g rowth  regulators .  In m a n y  
developmenta l  s tudies ,  it  is essent ia l  to  d is t inguish  be- 
tween these  two organs. 

Facing such a p rob lem we were able to s ta in  differen-  
t ially the  radicles and the  hypoco ty l s  of whole seedlings 
by  rdacti[ genevois. This reagent ,  which  was developed by 
CHODAT, Gen~ve (Switzerland),  is a mix tu re  of the  dyes  
chrysoidin  and Congo red (STRASBURGER 1, p. 813). 
CHODAT developed this reagent  for di f ferent ia l  s ta in ing  of 
cell wall const i tuents .  Cellulose is s t a ined  pink,  l ignin 
br igh t  yellow and cut in  and suber in  yel lowish brown.  I t  
was found t h a t  ba th ing  the  whole seedling in rdacti/ 
genevois for 5 to  10 rain followed by  a rinse in wa te r  leaves 
only pink on the  growing radicle.  The h y p o c o t y l  m a y  be 
s ta ined somewha t  ye l lowish-brown b u t  t he  d i s t inc t ion  
be tween the  two colours, and hence  the  two  organs,  is 
easily made  (Figure 1). In  all species t es ted  the  morpho-  
logical b o u n d a r y  be tween the  hypoco ty l  and the  radicle,  
namely  the place where the  p rox imal ly  (oldest) s i tua ted  
root  hairs mark  it, was ident ical  wi th  t he  b o u n d a r y  of the  
s taining (Figure 2). This me thod  was successfully t r ied 
in several  species of d i f ferent  families of Angiosperms. 
There was no case in which th i s  m e t h o d  did no t  work.  
The seedlings tes ted were of: Lactuca saliva (lettuce), 
Pisum sativum (pea), Lycopersicum escuIentum ( tomato) ,  
Beta vulgaris (beet), Salsola inermis, S. volkensii and 
Atriplex d$morphostegia. 

1 E. STRASBURGER, Das botanische Praklikum, 7th Ed. (Gustav 
Fischer, Jena 1923). 

I t  is sugges ted  t h a t  the  cu t icu lar  coa t ing  of t he  hypo-  
cotyl  p r e v e n t s  t he  reac t ion  of cellulose wi th  rdacli/gene- 
vois f rom t ak ing  place. Since such  a coa t ing  is a b s e n t  f rom 
the  ep idermis  of growing radicles,  tile cellulose of t he  epi- 
dermis  reac ts  w i th  the  stain.  S ta in ing  wi th  ZnCI~-KI-I 

Fig. 1. Seedlings of Atriplex dimorphostegia stained with rgacli] 
genevois (2 on the right) and with carmine acetate (2 on the left). 
Note the sharp boundary between radicle (stained) and hypocotyl 

(unstained) with the former reagent. 
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( S T R A S B U R G E R  1, p. 731) gave s t r e n g t h  to  th is  hypothes i s .  
ZnC12-KI-1 s t a ined  the  radicles of seedl ings of A. dimor- 
phostegia blue,  and  the i r  hypoco ty l s  yellow, These  are  t he  

] ~ 

Fig. 2. The boundary between radicle and hypoeotyl of a seedling of 
Atriplex dimorphostegia stained with rdactil genevois. Note that the 
boundary of the staining corresponds with the boundary of root hairs. 

typ ica l  reac t ions  of the  dye  to cellulose in the  former  organ  
and  to  cut in  in the  la t ter .  

S ta in ing  wi th  2% ca rmin  in acetic  acid followed by  a 
rinse in water  left a red  colour  on the  radicles  of A. di- 
morphostegia, while t he  h y p o c o t y l s  r ema ined  uns ta ined .  
Wi th  th is  s tain,  the  b o u n d a r y  be tween  the  organs  was no t  
as clearly def ined as wi th  rdacti[ genevois (Figure 1). 

ZnC12-KI-I is effective only  when  h ighly  concen t ra t ed ,  
and  s l ight  di lut ion,  even by the  wa te r  w i th in  or adher ing  
to the  seedling, will render  this  reagen t  ineffect ive.  
Carmin-ace ta te  did not  clearly def ine the  b o u n d a r y  be- 
tween  the  two organs.  Therefore  rdacti/genevois appea r s  
to be m o s t  sui table  in d is t inguishing  be tween  the  radicle  
and  hypoco ty l  in whole seedlings.  

Rdsumd. Dans  les 6tudes off la d i s t inc t ion  en t re  l ' hypo-  
cotyle  e t  le radicule est  n~cessairc, le rdacti[ genevois s ' e s t  
mont r6  le co loran t  le plus appropri6.  
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A M o d i f i c a t i o n  of the  T e c h n i q u e  of the  G a d d u m  
and S t e p h e n s o n  M i c r o b a t h  

GADDUM and  STEPH~NSOX ~ have  descr ibed  a m e t h o d  
f(n- the  eva lua t ion  of subs tances  con ta ined  in small  
vo lumes ,  which  has  been  employed  for t h e  de t e rmina t i on  
of subs tance  ' P '  (GADDVM and  SZERB~) and  acety lchol ine  
(SzERB3). In  th i s  me thod ,  muscu la r  con t r ac t ion  se ts  in 
mo t ion  a small  mir ror  which  ref lects  a b e a m  of l ight to  a 
photocel l .  The graphic  inscr ip t ion  is t a k e n  af ter  adequa t e  
ampl i f ica t ion  of the  cell 's potent ia l .  The final amplif ica-  
t ion  reaches  up to  600 t imes  the  muscular  con t rac t ion .  

In  th is  work  a ve ry  s imple and  economic modi f ica t ion  
of the  ampl i fy ing  sys t em is described.  The mic roba th  
used is the  same as original ly descr ibed,  its capac i ty  is 
0.06 ml, which is r educed  by  the  muscle inser ted.  The  

Bicrobath 

Fig. 1. Schematic drawing of the device used to ainplify muscle 
contraction. 

ampl i fy ing  sys t em consists  of two levers which,  ro ta t ing  
s imul taneously ,  set  in mot ion  a small  mi r ror  which  re- 
fleets a beam of l ight  on to  a screen. The levers ro ta t e  
hor izonta l ly  a round  two axles similar  to those  used in 
watches ,  t hus  p u t t i n g  no weight  on the small  muscle.  The  
levers are m a d e  of glass capil laries wi th  an ex t e rna l  d i am-  
e te r  infer ior  to  0.5 mm.  The  first  lever, whose  a rm rela-  
t ion  is 1 : 10 is joined to t he  muscle  a t  one end  and  a t  t he  
o the r  to  t he  second lever by  means  of a d rop  of l iquid 
vasel ine or l ight  oil. A small  mirror  a t t a c h e d  to the  axle 
of the  second lever  reflects a b e a m  of light. 
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Fig. 2. Relationship between response of the rectum abdomimfl 
muscle of the toad and dose of acetylch(fliue (ng conte~lt in 0.05 ml). 
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