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Location of butyric acid in bovine milk triglycerides 

Investigations in several laboratories have shown that the volatile fatty acids of 
ruminant milk fat are synthesized in the mammary gland from acetate and B-hydroxy- 
butyrate x,2. GLASCOCK, DUNCOMBE AND REINUS 3 have reported that the formation 
of the volatile fatty acids by the chain shortening of the unsaturated acids of the 
blood glycerides occurred only to a negligible extent. Substitution of a part of the 
unsaturated acids of the precursor triglycerides by the volatile acids has been suggest- 
ed by HILDITCH I to account for the characteristic glyceride pattern of the milk fat. 

Determination of the location of the volatile fatty acids in the ruminant-milk 
triglycerides was expected to provide a clue regarding the mechanism of their in- 
corporation in the milk fat. Accordingly, advantage was taken of the specificity of 
pancreatic lipase for the fatty acids attached to the a-carbon atoms of glycerol s. 
Butyric acid was considered as typifying the short-chain fatty acids. 

Butter fat, the molar butyric acid content of which was determined by the 
chromotographic procedure of K E E N E Y  6, w a s  subjected to the action of pancreatic 
lipase. At the end of the incubation period the reaction was stopped by lowering 
the pH to 2.o with I M HC1. The free fatty acids liberated and the glycerides re- 
maining were extracted with alcohol-ether (i:2) mixture. The extract was washed 

o/ Na~COa ' the excess of Na2CO:t was washed out and the free of the fatty acids with I /o 
neutral glycerides were isolated. The molar proportion of butyric acid in this fraction 
was determined as before. The data are shown in Table I. It is seen that there is a 
significant loss of butyric acid from the glycerides. This finding shows that the acid 

T A B L E  I 

B U T Y R I C  A C I D  C O N T E N T  OF B U T T E R  F A T  G L Y C E R I D E S  A F T E R  L I P A S E  A C T I O N  

2.0 g of fa t  (butyr ic  acid, lO.2 mo la r  %) were emuls i f ied wi th  o.I 5 g sodium g lyco taurocho la te  in 
t r i s ( h y d r o x y m e t h v l ) a m i n o m e t h a n e ,  buffer, _, ml  of 45 o,l,o CaC12 was  added  and  p H  ad jus t ed  to 7.0. 
The m i x t u r e  was  i n c u b a t e d  wi th  o. ~ 5 g pancrea t i c  l i pase  at  39 ° for 3 rain wi th  vigorous  s t i r r ing.  

l:olumc of ~lotar °i~ q[ 
Expt. the medium bulyric acid in the 

( ml) rcsultin~ ~,lyccridcs 

i 8o 4.3 
2 i6o 3." 
3 36o 2-4 

T A B L E  I I  

F R A C T I O N A T I O N  OF TI-I2E G L Y C E R I D E S  A F T E R  L I P A S E  A C T I O N  A N D  

T H E I R  B U T Y R I C  A C I D  CONT/~NT 

The procedure  was  t i le  s a m e  as descr ibed  under  Table  I. 

Glycerides % recovered Molar % of butyric acid 

Tri-  48.7 4.25 
Di- 36.1 5 . i6  
Mono- 11.9 o.o 
To ta l  96.7 
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is located predominantly at the a-carbon atoms of the glyceride. The greater loss of 
the acid with increasing dilution is undoubtedly a reflection of the inhibition of the 
exchange reaction between long-chain glyceride fat ty  acids and the free acids of the 
medimn '~. 

In further experiments the glyceride fraction isolated after lipase action was 
fractionated into mono-, di- and triglycerides by the procedure o[ OUINLIN AND 
\\:F.ISI~re 7 and the butyric acid content was determined in each species. The data 
obtained in one experiment are presented in Table II.  Each of the experiments 
with varying incubation periods and enzyme and substrate concentrations yielded 
monoglycerides with no detectable butyric acid. 

These results show that the butyric acid in the bovine milk fat is attached ex- 
clusively at the a-carbon atoms of the glyceride. This and the negligible exchange of 
the lower fa t ty  acids between the difiereut species of glycerides in the presence 
of lipase would suggest that  they are incorporated into ~, S-diglycerides, most probably 
bv the mechanism suggested by W~Iss, KENNEDY AND KIYASV s. 
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L-Xylulokinase and L-xylulose 5-phosphate-L-ribulose 5-phosphate 
3-epimerase in Aerobacter aerogenes 

Growth of Aerobacter aerogcnes Oll L-xvlose evokes the formation of a cobalt-activated 
isomerase which produces l.-Xu fom L-xylosO, and two additional new enzymes, 
a kinase and a 3-epimerase, which effect the further metabolism of t -Xu.  The 5-xylulo- 
kinase has been purified 5oo-fold from cell extracts by protamine, ammonium sulfate, 
alumina C7, and DEAE-cellulose fractionations. Of the four ketopentoses, only L-Xu 
was phosphorylated. The product of 5-Xu phosphorylation was prepared by in- 
cubating I mmole L-Xu, I mmole ATP, IOO/,moles Na(;SH, 80/,moles ethylencdia- 
aminetetraacetate,  and 2 mmoles MgC12 with ()33 units kinase* (before DEAE- 

Abbreviat ions:  Xu, xyhdose;  Ru, r i bu lose : -1 ' ,  phosphate ;  NaGSH,  sodium glutathione;  
DEAE-cellulose,  diethylanfinocthylcellulose; ATP, adenosine t r iphosphate ;  TPX, t r iphospho-  
pyridine nucleotide: Dt )NII ,  reduced diphosphopyridine nucleotide. 

* The pH was mainta ined at 6.8 to 7.5 with o.i N NaOH.  i unit  i mnole phosphoryla ted/h .  
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