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W e  have  descr ibed the  b iosyn thes i s  of shor t -  and  long-chain  f a t t y  acids (C 6 C18 ) f rom ace ta te  
by  h o m o g e n a t e s  p repared  f rom the  m a m m a r y  g land  of l ac ta t ing  r a t s  and  of sheep 1. In  the  p repa ra t ions  
m a d e  f rom the  ra t  t i ssue  th ree  condi t ions  were requi red  for the  ac t iva t ion  of the  f a t ty -ac id  s y n t h e -  
sizing s y s t e m :  (a) aerobic incuba t ion ;  (b) the  add i t ion  of e i ther  of the  three  keto-acids ,  py ruva t e ,  
oxa loace ta te  or a -ke tog lu t a ra t e ;  (c) and  the  addi t ion  of ATP.  The  h ighes t  incorpora t ion  of ace ta te  
into f a t t y  acids  was observed  in the  presence of oxa loace ta te  (o.o2 M) and  A T P  (o.oi M) and  when  
the  gas  phase  was air i n s t ead  of pure  O v 

W e  wish  to repor t  here  t he  cent r i fuga l  f rac t iona t ion  of h o m o g e n a t e s  of r a t  m a m m a r y  g land  
and  which  have  yielded a soluble enzyme  s y s t e m  act ively  syn thes i z ing  f a t t y  acids f rom [carboxy-14Cl- 
aceta te .  The  finely minced  a b d o m i n a l  g lands  of l ac ta t ing  r a t s  (7-14 days  af ter  par tur i t ion)  were 
homogen ized  wi th  2 vols  of ice-cold buffer  (o.I54 M KC1, IOO pts ;  o . I54 M MgCt v io p t s ;  and  o. i  M 
p o t a s s i u m  p h o s p h a t e  buffer,  p H  7.4, 35 pts) in a glass homogenizer  p rov ided  wi th  a t i gh t ly  f i t t ing  
p i s ton  which  was dr iven  by  an  electric motor .  The  homogena te ,  filtered t h r o u g h  four  layers  of gauze,  
was  cen t r i fuged  a t  o ° a nd  a t  4o0 g for io min .  A pad  of fa t  wh ich  sepa ra ted  a t  the  top  was  scooped 
off. The  s u p e r n a t a n t ,  fi l tered t h r o u g h  a smal l  pad  of co t ton  wool, p rov ided  the  "ful l  h o m o g e n a t e " .  
I t  was  t h e n  cen t r i fuged  a t  o ° and  a t  25,ooo g for 3o min .  The  clear, t r a n s p a r e n t  and  p ink  s u p e r n a t a n t  
(Sp I) was  t a k e n  off and  filtered t h r o u g h  a small  pad  of co t ton-wool  to r emove  a t h in  film of fa t  
from the  top. The  sed iment ,  des igna ted  as " m i t o c h o n d r i a " ,  was washed  twice by  dispers ion in fresh 
buffer  and  s ed imen ta t i on  a t  25,ooo g for 15 rain each. A sample  of Sp I was cen t r i fuged  fu r the r  
a t  2 ° and  lO4,OOO × g for 3o mi n  a t  t he  full speed of the  centr i fuge.  The  s u p e r n a t a n t  (Sp II), which  
in appea rance  was  s imilar  to Sp I, was  t a k e n  off and  tile sed iment ,  a p ink i sh -b rown t r ans lucen t  
pellet t ,  des igna ted  as " mi c ro somes" ,  was washed  once wi th  buffer  and  sed imen ted  a t  lO4,Ooo g for 
io min  a t  t he  full speed of the  centr i fuge.  The  " m i t o c h o n d r i a "  ob ta ined  f rom 5 ml  of full h o m o g e n a t e  
were suspended  wi th  t he  aid of a glass homogenizer  in 2. 5 ml  of buffer  or wi th  the  s ame  v o l u m e  of 
Sp I or Sp I I  to  provide  2 ml  for one i ncuba t ion  and  o. 5 ml  for de t e rmina t i on  of d ry  w e i g h t . T h e  
" m i c r o s o m e s "  ob ta ined  f rom io ml  of Sp I were t r ea ted  in the  same  w a y  wi th  buffer  or Sp II .  The  
i ncuba t ions  were m a d e  in WARBIJRG a p p a r a t u s  a t  37.5 ° for 3 h. E a c h  flask con ta ined  6o #mo le s  of 
[carboxy-14C~-acetate as the  sod ium sal t  (5 #c  14C), 6o #moles  of p o t a s s i u m  oxaloaceta te ,  3 0 / , m o l e s  
of A T P  (monosod ium salt ,  L. L i gh t  & Co., L td .  Colnbrook, England)  and  2 ml of the  p repa ra t i ons  
to be tes ted  for enzyme  ac t iv i t y ;  the  final vo lume  was 3 ml  and  the  gas  phase  air. I n  order  to ob ta in  
sufficient a m o u n t s  of f a t t y  acids  for a s s ay  of 14C, an  e thano l - e the r  solut ion of t he  fa t  ob ta ined  du r ing  
the  cent r i fugal  f rac t iona t ion  of the  h o m o g e n a t e s  was  added  to all p repara t ions ,  excep t  t he  full 
homogena te ,  a t  the  end  of the  incuba t ions  and  before saponif icat ion.  The  fa t  added  was  equ iva len t  
to i o m g  of m ixed  f a t t y  acids. The  ex t r ac t i on  of f a t t y  acids  and  the i r  pur i f ica t ion  f rom c o n t a m i n a t i n g  
14C-acetate by  a ch roma t og raph i c  t echn ique  has  been descr ibed elsewhere 2. The  oxygen  c o n s u m p t i o n s  
(--Qo2) repor ted  represen t  to ta l  O~ c o n s u m e d  (/,1) per  m g  d ry  we igh t  (corrected for sa l ts  and  fat) 
of the  p repa ra t ions  du r ing  t he  first h r  of t he  expe r imen t ,  and  f a t t y  acid syn the s i s  is expressed  as 
i -  io - a / , m o l e s  ace ta te  used  per  ioo m g  d ry  weight  (corrected) of t he  p repara t ions .  

As can  be seen f rom the  resu l t s  shown  in Table  I Sp I incorpora ted  5-1o t imes  as m u c h  ace ta te  
into f a t t y  acids as the  full h o m o g e n a t e  or the  mi tochondr ia .  Moreover,  when  Sp I was  combined  
wi th  mi tochondr i a  f a t t y  acid syn thes i s  was reduced  to t he  lower levels observed wi th  t he  full  homo-  
genate .  Sp II ,  which  is a part icle-free solut ion,  was  less act ive  t h a n  Sp I b u t  more  act ive  t h a n  t he  
full h o m o g e n a t e  in syn thes i z ing  f a t t y  acids.  The  r ecombina t ion  of mic rosomes  wi th  Sp II  did no t  
restore the  enzymic  ac t iv i ty  to t he  level observed  in Sp I. W h e t h e r  our  inabi l i ty  to disperse t he  
microsomes  adequa t e ly  in Sp II  or a loss of some co-factor  f rom the  mic rosomes  dur ing  wash ing  
is the  exp lana t ion  for th is  resul t  c anno t  be decided a t  present .  The  re la t ive ly  h igh  O2-consumpt ion  
of Sp I and  Sp II  indica tes  t he  presence of r e sp i ra to ry  enzymes .  The  O2-uptake  of t he  p r epa ra t i ons  
canno t  be ascr ibed to au t ox i da t i on  of c o m p o n e n t s  since incuba t ion  of (e.g.) Sp I I  w i t h o u t  A T P  
reduced  the  - - Q o a  to 0.9. Spectroscopic ana lyses  of Sp I and  II  ind ica ted  the  presence of fair ly h igh  
concen t ra t ions  of cy toch rome  c and  of DP N.  
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wate r  con t en t  according to var ious  a u t h o r s :  1, 11/2 , 2 and  3 tools of wa te r  have  been reported.  The  
specific ro ta t ion  va lues  for the  free acid der ived f rom the  b a r i u m  sal t  also f luc tuate  f rom - - i o . 7  '~ 
to - - - I4 .4  ~2,3,4. 

In  our  inves t iga t ion  phosphoglycer ic  acid (PG1A) we observed t h a t  the  presence of a m u l o n i u m  
sal ts  p reven t s  the  crys ta l l iza t ion of the  scant i ly  soluble der iva t ives  of I)(--)PG1A. A m e t h o d  for rap id  
purif icat ion of the  acid b a r i u m  sal t  was based  on th i s  fact.  The  la t te r  is soluble in w a r m  a m m o n i u m  
sal ts  and  is prec ip i ta ted  f rom the  aqueous  solut ion of these  sal ts  in pu re  form, beau t i fu l ly  crysta l l ized 
and  w i thou t  appreciable  losses by  me thano l ,  e thano l  or isopropanol. A n y  a m n l o n i m n  sal t  suff ic ient ly  
soluble in the  above alcohols, such  as NH4C1, NH~Br,  NH4CNS , CHa.COONH~, CH3.CHOH.CO2NHa,  
a m m o n i u m  sal icylate  etc., m a y  su i t ab ly  be used  as so lvents  for the  b a r i u m  sa l t  of PG1A. ( A m m o n i u m  
n i t ra te  or succ ina te  will also dissolve, b u t  are unsu i t ab le  since t hey  are p rec ip i ta ted  as such  by  t he  
addi t ion  of alcohols.) 

The  recovered bar iun l  sal t  does no t  con ta in  a n y  a m m o n i u m .  The  solubi l i ty  in the  a m m o n i u m  
sal ts  is no t  due to some t ype  of double t r an s fo rma t i on ,  nor  to the  mi ld ly  acid reac t ion  of some of 
the  a m m o n i u m  salts.  (Aqueous  so lu t ions  of NH4C1 and  NH4Br  show a p H  of 4.6. The  solubi l izat ion 
p h e n o m e n o n  r ema ins  unaffec ted  by  neu t ra l i za t ion  of t he  a m m o n i u m  sal t  solut ion wi th  NHaOH.)  

I g acid Ba -PG1A is hea t ed  wi th  25 ml  25 % NH4C1. The  b a r i u m  sal t  is d issolved while t he  
adher ing  impur i t i es  - -  the  quan t i t i e s  of which  will va ry  wi th  t he  degree of p u r i t y  of the  raw mate r i a l -  
r emain  undissolved.  T h e y  are filtered off and  the  clear fi l trate is added  wi th  ioo to 125 ml  m e t h a n o l  
or e thanol .  The  i n s t a n t a n e o u s l y  appea r ing  opaque  prec ip i ta te  condenses  into a mas s  of c rys ta l s  wh ich  
microscopical ly viewed show pla te le ts  or s o m e t i m e s  t e t r ahed ra l  c rys ta l  s t ruc tu res .  

If isopropanol is used,  an  a m m o n i u m  chloride solut ion of only  20 % concen t r a t i on  should  be 
applied,  since h igher  concen t ra t ion  will resul t  in the  sa l t ing  ou t  of t he  isopropanoh The  q u a n t i t y  
of a m m o n i u m  salt  to be applied m a y  v a r y  according to pu r i t y  of the  b a r i u m  salt .  

The  subs t ance  is filtered off b y  suct ion,  washed  first wi th  75 % e thano l  and  s u b s e q u e n t l y  wi th  
pure  e thanol  or me thano l .  The  c o m p o u n d  dried over  CaC12 a t  20 to 22 ° C to c o n s t a n t  weight  
shows the  compos i t ion  C3H5OsPBa.2H20.  A h igher  c rys ta l  wa te r  c o n t e n t  ha s  never  been observed  
by  us. A p roduc t  free f rom crys ta l  wa te r  m a y  be p repared  by  d ry ing  in t he  Abde rha lden  d ry ing  
a p p a r a t u s  in a h igh  v a c u u m  a t  80 ° C for 48 hours ,  wi th  benzene  as hea t ing  ba th .  The  specific ro ta t ion  
of the  d ihyd ra t e  a m o u n t e d  to - - 1 3 . 8 6  ° as the  average  va lue  of 5 de te rmina t ions .  The  ana ly t i ca l  
da t a  for the  subs t ance  purified according to th is  new m e t h o d  coincide wi th  the  va lues  p rev ious ly  
ob ta ined  for the  pure  subs tance  1. Dev ia t ing  da t a  should  pe r t a in  to impure  subs t ances .  KIESSLING 
A N D  S C H U S T E R  4 finally found  the  same  compos i t ion  and  ro ta t ion  va lue  as NEUBERG AND KOBEL. 

I t  should  be po in ted  ou t  in th is  connect ion  t h a t  the  s t r ik ing  solubi l i ty  in a m m o n i u m  sa l t s  of 
insoluble  der ivat ives ,  especial ly of alkaline ea r t h  salts,  is also encoun te red  a m o n g  o the r  t ypes  of 
c o m p o u n d s  ~, e.g. such  as L6- f ruc tose-d iphospha tes ,  var ious  sa l ts  of PG1A, Ca- and  M g - p h y t a t e s ,  
Ca -n -bu ty r a t e  and  the  alkal ine ea r th  sal ts  of g lycerophosphor ic  acid. 
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