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A rapid lipave purlftcution sczxox5  

Pancreat ic  lipase (glycerol ester hydrolase,  EC 3.z.z.3) has been used in the investiga- 
t ion of  the  dis t r ibut ion of  f a t t y  acids in na tu ra l  fats  l- t .  Thi~ invest igat ion r equ i r~  
a preparat ion exhibi t ing the  characterist ic positional specificity of  this enzyme,  but  
a very high specific actiw~ty is not  necessary. We have found t h a t  several commercial  
preparations are not  sa t isfactory for these studies, bu t  lip~,ue purified by the me thod  
of DESNUELLE eL a/. ! to the end of  Stage 2 meets  thes~ requirements ;  and  we have  
employed this mater ia l  in previous investigation.~, a. However,  this me thod  involves 
high-speed centr i fugat ion,  which l imits  the  a m o u n t  of  mater ia l  which m a y  be 
procemed a t  a time. We have  modified this  purification procedure, so t ha t  larger 
amounts  of mater ia l  m a y  be handled  a t  one time. 

An a lumina  gel was first prepared b y  dissolving x6x g of All(SO4) s - zdHtO in 
2 l of warm water,  and  adding  5o g of  (NH4)#SO t. also dissolved in 2 I of warm 
water;  zSo ml of  NH4OH (sp. gr. o.88o) were added,  and water  to a to ta l  volume of  
5 1. After  settling, sufficient (3 ml) of  the  N H I O H  was added  unt i l  no fur ther  precipi- 
ta t ion occurred. Fhe a lumina  wa_~ then washed six t imes by decanta t ion ,  suspended 
in z33o ml of ci t rate  buffer (pH 5) e 0.nd stored tbr at  least 3 mon ths  a t  2 °. 

An acetone powder was prepared in the following way. Fresh pork pancreas,  
removed immedia te ly  af ter  slaughter,  was frozen with solid CO a. This mater ia l  (800 g) 
was broken into small lumps, and the fa t  r emov~ l  by  hand.  I t  was macera ted  briefly 
(2-3 rain) in an 'Atomix '  in 2oo-g portions, wi th  2oo ml of  acetone for each portion, 
Each macerate  was centr ifuged for 5 rain at  zSoo rev. /min and  the superna tan t  dis- 
carded. The combined residues (approx. z 1) were stored overnight  at  o °. The mater ia l  
was then subjected to two extract ions  wi th  8oo-ml port ions of  acetone, two of  ace tone-  
ether (x : z, v/v), and two of  ether,  and the residue was dried in air. The yield a t  
this stage was approx, zo0 g; and af ter  sieving to remove fibrous material ,  65 g of  a 
fine powder were obtained.  

ThLs powder was ex t rac ted  with 30o ml of  ice-water for 3o rain with gentle 
~tirring, and the suspension centrifizged at  3ooo rev. /min and  o ° for zo rain. The 
superna tan t  was stored at  o °, whilst  the centr i fugate  was re-extracted wi th  a fur ther  
300 ml of ice-water. The combined superna tan t s  amoun ted  to 5oo ml. 

The previously aged a lumina  gel (z83 ml) was di lu ted to 5co ml with c i t ra te  
buffer (pH 5) and this suspension was added  to the combined supernatant.~. After  
s tanding for 5 - t o  rain the mixture  was centr i fuged at  5ooo rev. /min and o ° for 
3 ° rain and the centr i fugate  discarded. To the 855 ml of superna tan t ,  690 ml of ice- 
cold, satd. (NH,)aSO ~ solution were added,  slowly, with stirring. The precipitate was 
c~'llected by  centrifuging for zo min a t  5ooo rev. /min and  o °. Thi~ was suspended in 
6o ml of ci trate buffer (pH 5) and dialysed for 48 h at  2 ° against  the same buffer. 
V~'hen tile dialyr.ate was freeze-dried, 9 g of  the soluble lipase preparat ion were 
obtained.  

The to ta l  amoun t  of lipase ac t iv i ty  ex t rac ted  in this way was the  same as t ha t  
obtained by the  methcM of DESNUELLE~t; but  the specific ac t iv i ty  was lower (75%). 
However,  for use in the s tudy  of na tu ra l  fats  the lower specific ac t iv i ty  is of  Little 
consequence. For tlLis purpose, the positional specificity i~ of  pa r amoun t  importance.  
When a synthet ic  specimen of  2-oleodistearin was hydrolysed with 5o mg of  this 
pleparat ion,  the monoglycerides produced contained 98% oleic acid. The 2% stearic 
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acid present m a y  w~'ll h. 've resulted from i~omeric r-oleodistearin pre~ent as im- 
pur i ty  in the  original ~--oleodi.~tearin. Hence the p~x~itional spec~fiGty ~f this pre- 
parat ion is very high, i f  not  indeed absolute. ,'I~,,c zd , ' an tage  of this  modification lies 
in the el iminat ion of high-speed centrifugati ,m, and this makes it possible to prepare 
eight t imes as much mater ia l  in a single batch a-~ the amount  prepared by the original 
method.  
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Human-erythrocyte reduced triphosphopyridine nucleotide oxld~se 

T P N H  oxidase which is pres¢at in the ma tu re  human er3rthrocytc has been purified 
by KIEs~ et al. ~.z and  HUr NNr~K~NS et a l ) ,  4. The enzyme studied by  HUENX'I~r:E.~S 
et al.a, 4 was found to be. devoid of  flavin at  all stages of its purification, co~]ld utilize 
as te rminal  acceptors ei ther  oxygen, methemoglobin,  or cy tochrome c, and by 
spect rophotometr ic  exa.uinat ion conta ined a ra ther  large Soret peak at  406 m/z. As 
a result of  their  i nv~ t iga t ions  Ht'E.~X'EK~.~'~ et aL propo.,~d tha t  an ir0n-porphyrin 
moie ty  ~ r v e d  as a prosthet ic  ,group for the enz~wne. 

As par t  of  a s t u d y  of the metabol ism of the ma tu re  human  erythrocyte ,  we have 
had  occasion to pur i fy  this enzyme according to  the  me thod  of  Ht.'E.~'.~'EKEN.~ et al. 3" 
Star t ing  from an acetone-powder ext rac t  prepared from 2oo ml of  packed washed 
human  ery throcytes ,  the enzyme was carried through a~L ethanol  chloroform frac- 
t ionat ion,  lyophilization,  f ract ionat ion ~t pH  5-4 and ammonium sulfate fractiona- 
tion. In accordance with  the findings of HUENNEKENS ~ aL a x8o-fold purification 
was achieved. Fu r the r  purification was a t t a ined  by u_~e ~)f DEAE-ceilulose cb~omato- 
graphy.  The a m m o n i u m  sulfate fz-actiorL with the highest specific act ivi ty,  which in 
our  hands  precipi ta ted between 7o-8o% saturat ion,  was dialyzed against o.oo5 M 
potassium phosphate  buffer at  pH 7.0 and then placed on a DEAE-cellulose column 
which had  been equil ibrated against  the s~mae buffer. One active fraction was eluted 
with  0.oo 5 M potassium phosphate  buffer at  pH 7.o, while another  more active 
fraction was e la ted  with o.oz M ta)tassium phosphate  at  pH 7.o. The fract ion 
eluted wi th  the higher concentrat ion of  pot&ssium phosphate  buffer showed as 5 - to -  
fold increase in specific ac t iv i ty  over tha t  of  the previuu-~ ~t~:p aa,d resulted in an 
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