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The  ques t ion  to w h a t  degree the  effects p roduced  by  
the  d is tor t ion  of the  mic rowave  field in the  cav i ty  are sig- 
n i f icant  requires  separa te  t r ea tment .  I t  will  be discussed 
elsewhere toge ther  wi th  a more detai led descr ipt ion of the  
method.  The  results  of p re l iminary  tests,  however ,  are en- 
couraging and indicate  t h a t  the  'magne t - ro t a t i on  me thod ' ,  
a l though  compara t i ve ly  simple, does no t  appear  to be 
less exac t  t h a n  o ther  techniques  a t  present  in use. 

s t anda rd  e i l  campione  su cui si esper imenta  sono contem-  
p o r a m e n t e  present i  dent ro  la cavi t~  r isonante.  I1 campi-  
one s t andard  viene  s i tuato  in modo  tale  da  rendere  possi- 
bile l ' e l iminazione de l l ' assorb imento  a cui esso da  luogo, 
ro tando  il magne te  a t to rno  all 'assc della cavith.  

ST. LUKIEWlCZ 

Riassunto. Si descrive un me todo  che pe rme t t e  di  misu- Department o/ Experimental Zoology, Polish Academy o/ 
rare l ' in tens i t~  di assorbimento  E S R  quando  il campione  Sciences, Krahbw (Poland), March I 1, 1963. 

B o v i n e  M u s c l e  P r o t e i n s  

IV. P r e p a r a t i o n  of M y o s i n  and  A c t o m y o s i n  

F o r  our  ear ly  s tudies of bovine  myos in  1, several  classi- 
cal  procedures  2-~ for the  p repara t ion  of r abb i t  myos in  
were adapted .  However ,  because of the  size of the  animals  
used, and the  s laughte r ing  techniques  involved,  muscle 
samples  general ly  are  no t  avai lable  for ex t rac t ion  unt i l  
as m u c h  as 1 h a f te r  s laughter .  Dur ing  this  period the  p H  
of the  muscle decreases m u c h  more  t h a n  occurs in the  
shor t  period (5-15 min) before ex t rac t ion  of r abb i t  myo-  
sin is begun;  this  p H  drop can be compensa ted  for by  
ex t r ac t ion  wi th  solutions of h igher  ini t ia l  pH.  Any  fur ther  
de lay  resul ts  in g rea t ly  decreased yield, for myos in  loses 
ex t r ac t ab i l i t y  as the  onset  of r igor approaches  (2-4 h 
a f te r  s laughte r  for lean beef  muscles). 

F o r  rabb i t  myosin,  an  ex t rac t  conta in ing  the  myos in  
f rom 1 kg of muscle  mus t  be d i lu ted  to 35 1 in order  to 
prec ip i ta te  t he  pro te in  by  the  usual  procedure  2-4 of 
lowering the  ionic s t rength.  To prec ip i ta te  bovine  myosin,  
the  ionic s t reng th  mus t  be lowered more  by  di lu t ing the  
ex t r ac t  to 70 1; even  then  the  prote in  is pa r t i a l ly  soluble, 
and so the  yield is poor. F u r t h e r  losses occur  when adeno-  
s ine t r iphosphate  (ATP) is used to prec ip i ta te  ac tomyosin .  
Such prepara t ions  also are no t  a lways  free of tu rb id i ty .  
Moreover ,  bovine  prepara t ions  using the  procedure  of 
SZENT-GY()RGYI a usual ly  give a p roduc t  which is unsat is-  
factory,  showing polydispers ib i l i ty  in the  u l t racentr i fuge.  

Fo r  our  recent  studies on the  proper t ies  of bovine  
myos in  s,e, we have  developed a more  sa t i s fac tory  me thod  
of prepara t ion ,  based in pa r t  on DUBUISSON'S findingV 
t h a t  ac tomyos in  is prec ip i ta ted  a t  a lower concen t ra t ion  
of a m m o n i u m  sulfate  t h a n  is myosin.  

We  have  found t h a t  a m m o n i u m  sulfate  solutions can bc 
used to  ex t r ac t  myos in  and ac tomyos in  d i rec t ly  f rom the  
muscle tissue. F r o m  the  ex t r ac t  obta ined,  first  ac tomyo-  
sin, and then  myosin,  can be prec ip i ta ted  select ively  by  
increase in a m m o n i u m  sulfate  content .  W i t h  this  proce-  
dure, the  m a x i m u m  vo lume  of l iquid needed is abou t  61/kg 
of meat .  Fur ther ,  the  yield of the  f inal  purif ied prote in  
general ly  is be tween  15 and 20 g /kg  for myosin.  

Bovine  myos in  can then  be prepared  in water -c lear  solu- 
t ions up to 3% concent ra t ion  in 0 . 6 M  KC1 (pH 6.5). F r o m  
analysis of sed imenta t ion  pa t t e rns  such as t h a t  shown 
in the  Figure,  the  intr insic sed imen ta t ion  coeff icient  
(s20,w) of bovine  myos in  has  been ca lcula ted  to be 5.78 
Svedberg  units.  B o t h  the  cus tomary  A T P a s e  5 and 5'- 
adeny la te  deaminase  act iv i t ies  are present  in myos in  and 
the  der ived  meromyos in  e products .  These procedures  have  
also been appl ied to the  isolat ion of r abb i t  and lamb myo-  
sins w i th  comparab le  yields in b o t h  cases. 

The  procedure  we have  used is descr ibed below in de ta i l  
as i t  has  been appl ied to bovine  muscle tissue ob ta ined  

wi th in  1 h af ter  s laughter .  The  lean is separa ted  quick ly  
f rom visible fa t  and connect ive  tissue, sliced into  th in  
strips, chil led in ice and then  ground in a pre-chi l led 
H a m i l t o n  Beach  8 grinder.  

Each  500 g of ground tissue is washed twice wi th  1 1 of 
cold 0 .05M KC1 solut ion;  af ter  each washing press ou t  
the  l iquid th rough  cheese-cloth.  Make a slurry of the  m e a t  
residue wi th  1 1 of cold 30%-sa tu ra ted  a m m o n i u m  sulfate 9 
solut ion (pre-adjusted wi th  K2HPO 4 to p H  6.8). Af te r  10 
min  of gent le  stirring, add ano the r  l i ter  of the  same solu- 
tion, and squeeze qu ick ly  th rough  cheesecloth.  Ad jus t  the  
p H  be tween  p H  6.5 and 7.0, and measure  the  vo lume  of 
the  ext rac t .  Because of the l iquid in t he  original  m e a t  resi- 
due,  the  ex t r ac t  a t  this po in t  conta ins  abou t  25%-sa tur -  
a ted  a m m o n i u m  sulfate.  For  each  l i ter  of ex t rac t ,  add 
120 ml  of 90%-sa tu ra t ed  a m m o n i u m  sulfate  solut ion to 
raise the  concen t ra t ion  to 32% of sa tura t ion .  Using the  
GSA ro tor  wi th  the  Serval l  SS-3 centr i fuge,  separa te  ou t  
the  ac tomyos in  prec ip i ta te  by  centr i fuging the  mix tu re  
a t  9000 × g, 10 rain, a t  4°C. 

The  myos in  in the  supe rna t an t  can be prec ip i ta ted  b y  
careful ly  s t i r r ing in, for each l i ter  of solution, 185 g of 
f inely granula ted  a m m o n i u m  sulfate,  t he reby  br inging 
i ts  concen t ra t ion  up to 60% of sa tura t ion.  The  prepara-  
t ion is again cent r i fuged as above ;  the  sed iment  conta ins  
t he  myosin.  Fo r  each 12 g (which is equ iva len t  to 10 ml  of 
60%-sa tu ra t ed  a m m o n i u m  sulfate  solution),  add 10 ml  
of cold water ,  followed by  an equa l  vo lume  of cold 30%- 
sa tu ra t ed  solut ion;  ad jus t  the  p H  between p H  6.5 and 
7.0, if necessary.  

F u r t h e r  pur i f ica t ion  is achieved by  two  or three  re- 
precipi ta t ions ,  un t i l  the  color of t race amoun t s  of myo-  
globin is e l iminated.  Af te r  dissolving the  myos in  pel let  
wi th  5/6 vol  of cold water ,  the  solut ion a t  this  po in t  should 
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Ultracentrifuge patterns of bovine myosin (left) and actomyosin (right), in solutions at 0.6 M KC1, pH 6.8, 59,780 x g, ~0°C. Myosin: 
0.5%, 96 min, bar angle 70°; actomyosin: 0.3%, 16 rain, bar angle 70 °. 

be almost completely clear. If  not, it may be clarified by 
adjusting to 33% of saturation, and centrifuging at 
30,000 × g. 

To remove the ammonium sulfate, the supernatant  (ad- 
justed to pH 7.0) should be dialyzed at 4°C against 10 vol 
of 0.6M KC1. Change the dialysate every 3-4 h, until the 
ammonium sulfate has been removed. Since the pH of the 
myosin solution decreases steadily during dialysis, it may 
be necessary to open the tubing and adjust the pH during 
the dialysis. The contents of the tubes are then centri- 
fuged at 30,000 × g, 15 rain, to give the final bovine 
myosin preparation. If desired, a gelatinous precipitate 
of myosin could be obtained at this point by dialysis 
against water instead of the KC1 solution. The purified 
protein (yield: 15-20 g/kg meat) is then available for 
further studies. 

When an actomyosin preparation is desired, the extrac- 
tion with 2 vol of 30%-saturated ammonium sulfate solu- 
tion should be continued for 24 h. Immediately before 
separation through cheesecloth, 2 1 of 20%-saturated am- 
monium sulfate should be added. The actomyosin can 

then be prepared by precipitation at  30-35% of satura- 
tion, followed by redissolving at  20% of saturation. After 
two reprecipitations, the ammonium sulfate can be re- 
moved by dialysis as above, giving a yield of 10-20 g/kg 
meat. An ultracentrifuge pat tern of a typical preparation 
is shown in the Figure. 

ZusammenJassung. Es wird eine Methode zur Extrak-  
tion und Reinigung yon Myosin und Actomyosin aus 
Rindermuskelgewebe mittels Ammoniumsulfat  beschrie- 
ben. Aus 1 kg Muskelfleisch wurden 15-20 g Myosin und 
10-20 g Actomyosin gewonnen. 

A. J. FRYAR and R. J. GIBBS 

Meat Laboratory, Eastern Utilization Research and Devel- 
opment Division, Agricultural Research Service, United 
States Department o/ Agriculture, Beltsville (Maryland, 
U.S.A.), April 18, 7963. 

E X P E R I E N T I A  MAJORUM 

100 Jahre t~igliche Wetterkarte 

Am 11. September 1863 wurde im d3ulletin internatio- 
nal de t 'Observatoire imp6riab~ (Paris) die erste synoptische 
"Wetterkarte ver6ffentlicht, die yon MARIE-DAvY abge- 
fasst worden war. Wir wollen dieses Jubil~um dazu be- 
nutzen, um einen Blick auf die Entwicklung zu werfen, die 
zu diesem flit die Meteorologie so bedeutsamen Ereignis 
fiihrte. 

Seit jeher hat  der Mensch dem "Wetter ein starkes Inter- 
esse bekundet, denn hiervon hingen Gesundheit und 
W'ohtstand ab. Es sei bier nur der vielen, tells jahrhun- 

dertealten Bauernregeln gedacht. Sic zeigen, dass der 
Mensch schon ell und je versuchte, sich eine gewisse 
Kenntnis tiber den Ablauf des Wetters zu verschaffen. 
Sobald ibm durch TORRICELLI ein GerAt zur Luftdruck- 
messung und durch den Grossherzog Ferdinand II .  yon 
Toskana ein Thermometer  zur Temperaturmessung in die 
Hand gegeben war, g i n g e r  dazu tiber, el-st mehr spora- 
disch, bald aber an mehreren Stellen systematisch, diese 
Wetterelemente zu messen und dazu die Bew61kungs- 
merkmale zu notieren. 

So ist es kein Wunder,  dass bereits seit vielen Jahren 
das Bestreben bestand, Vergleiche der "Witterungs- 
erscheinungen fiber gr6ssere RAume zu erzielen. 

Zum ersten Male wurde diese Methode yon BRANDES 
entwickelt. Er  schrieb dazu am 1. Dezember 1816 aus 


