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tion constants (see Fig. 2 ) .  An unequivocal assignment 
of the spots to corresponding species is not necessarily 
possible, e.g., as in the two acid lysinates. The R's sub-
ject to temperature fluctuations, appear to correspond, 
respectively, to the free acid (+to) as 0.30, lysinate (St-) 
as 0.35, acid lysinates (o I - and I o )  as 0.48 and 0.65, and 
free base (00-) as 0.74. 

The effect is absent in a basic solution, as collidine-
water, or in a. more economical medium which we have 
found equally effective for amino acid chromatography, 
butanol-water-pyridinc ( 1  : 1: 0.6). In  either solvent tlle 
phenomenon does not appear with a polybasic amino acid, 
such as aspartic acid. I t  is possible that the use o i  
stronger bases, such as the aliphatic amines, would be 
more effective with the weakly acidic groups. I n  phcnol- 
water, arginine also yields long streaks rather than dis- 
crete spots, indicating a situation akin to that of lysine. 
The absence of the effect with histidine may perhaps be 
correlated with the relative weakness of i ts basicity. 

An explanation of the phenomenon can probably be 
given along lines similar to those advanced by Westall (2) 
for the separation of inorganic ions in partition chroma- 
tography, Lo., basic lysine ions arc capable of association 
with phenol. These associations are essentially new com- 
pounds, possessing their own partition coefficients and 
moving independently without charging the phases. The 
explanation assulncs that in the phenol system the dis- 
sociation of phenol is so small that i t  does not cause 
drastic acidification of basic ions of lysine. Rough cal- 
culation of the volume of water in the plle~iol > water 
system bathing the spots shows that it probably does not 
exceed that used in the original aliquot; there is therc- 
fore no appreciable change of the intrinsic p H  by dilution. 
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Demonstration of a Fatty Acid Oxidase 
in Frozen Poultry Fat1 

Phyllis Ellman and Barbara A. McLaren 

Divisior of  Home Economics, Agricultural Experiment 
Station, State College o f  Washitzgton, Pullman 

Lipoxidases have been shown to exist in plant lnatcrial 
(6)  and in animal tissues (I, 2 ) .  The Warburg tech- 
nique has been used to demonstrate tlle ability of micro- 
organisms to oxidize fats (2).  The adipose tissuc of rats 
has been sllown to be enzymatically active (3 ,  5). 

I n  the course of a study on the causes of rancidity of 
frozen chicken fa t ,  an enzyme was prepared which oxi- 
dizes fatty acids. All birds2 were killed by sticking, 
then werc drawn, and frozen a t  0" F. The adipose 
tissue was removed by permitting the carcass to thaw 

1 Published as Scientific Paper No. 848, Agricnltnral EX-
periment Station, Institute of Agricliltural Sciences, State 
College of Washington. 

2 We wish to thank Dr. W. J. Stadelman, of the Washing- 
ton State College Poliltry Departrrimt, for supplying the 
birds used in this \VoI'li. 

enough for skinning. Fa t  deposits from around the neck, 
the visceral cavity, and on the body were removed and 
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pooled. Care was taken to include no muscle, skin, or 
connective tissuc. This collected material was kept frozen 
until used-a period varying from 1week to 3 months. 

The enzyme was prepared by expressing the f a t  away 
from the tissuc portion of the adipose material. The 
separated tissue was blotted on absorbent paper to re-
move excess fa t ,  weighed, and llomogenized with distilled 
water in a Potter homogenizer ( 4 ) ,  1g of tissue in 30 ml 
of water. This mixture was centrifuged, the supernatant 
collected, and the residue washed twice by centrifuging 
with distilled water (10 ml of water for 1 g of tissue). 
Washings werc combined with the previously prepared 
supernatant. Microscopically, the homogenate showed 
that some cell debris and fa t  globules were retained. 

Using a Warburg Respirometer and an atmosphere of 
air a t  37" C, tlle homogcnate had an induction period 
of 4-6 hr (average of eleven trials was 5 hr). After 
the induction period in the presence of phosphate, Mg ion, 
and adenosine-5-phosphoric acid, there was a steady 
oxygen uptake, varying from 30 to 100 bl/hr (average 
of nine trials was 65 yl). Respiration continued for ap- 



592 	 SCIENCE December 2, 1949, Vol. 110 
-.. 	 ---

proximately 24 hr. Attclrrpts to demonstrate the sub-
strate for  this respiration were unsuccessful. 

The homogenate was combined with 1.2 volumes of 
0.01 M phosphate buffer (pII 7.5) and 0.2 volumes of 
0.04 M MgSO,, filtered to remove f a t  globules, and aged 
a t  37" C for 24-29 hr. Very little respiration was show11 
by 2.4 ml of this preparation with the addition of 0.2 
1111 of 0.0028 hr adenosine-5-phosplioric acid. The addi- 
tion of glucose as  a substrate did not change the respira 
tion. The addition to this mixture of 0.2 mM of oleic 
acid, linolcic acid, palmitic acid, stearic acid, tripalmitin, 
tristcarin, butyric acid, acetic acid, or 3.3 mg Antaros 
B-290' ( a  water-soluble castor oil polyethylene glycol 
ester) apl~roximately doubled the oxygen uptake. Malic 
and fulrraric acids, members of the tricarboxylic acid 
cycle, also doubled the oxygen uptake. Acids \rere 
neutralized with NaOH before using. A portion of ill(, 
c n q m c  l ) b s p h a t e - r n a g ~ ~ c s i ~ ~ ~ n  which had ht~c~ir ion ~ n i x t l ~ r e  
agc,d, but not filtered, showed a higher respirstion than 
mly of the substrates added to the filtered preparation. 

Coiling tlie agcd and filtered liomogenate for  30 scc 
destroyed enzymatic actititg. Dialysis of thc nnfiltereci 
rnli \ t~~reagainst phosphate buffer and Mg ion during tlir 
aging pcriod also decreased activity markcdlp. 

Adipose tissue from fire birds was used in this worlr 
and i t  was observed tha t  thcre were large rariations in 
tlrc activities of preparations from different birds, and 
Sat rlcposits from different parts of the same bird. 

Furthcr work is  being carricd out 011 substrates for  
this prelmration and on the path of the ouidation. 
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A Simple Jet Type Air Stirrer1 

G. C .  Pottcr and F. A. Krrmmerow 

Kansas Agricultural Exficriment Station, Manhattan 

The paddle wheel typc of air  stirrer has bcen used in 
organic laboratories i n  ordcr to  rcducc fire hazards. Tiow-
ever, tliis type of air  stirrer is noisy, clumsy, and lacks 
power. The jet typc stirrer described in  tliis article i s  
alniost noiselcss in operation, compact, and has niorc speed 
and alniost as  much power as  a variable spced stirrer.' 

1 Contribntion No. 384, 1)cparlmrnt of Chcinist~p. Fnrrds 
snpplicd hp Office of Naval ltescarcll and Biireau of' Animal 
k11inl)aiidrp under Reseavclr and Marketing Act. 

2 Crnco, Crnlral Scientific Apparatus C O ~ I ~ I ~ I I I ~ ,  Chicago. 

8 Sample of Arrtarox B-290 from -4iitnm Products, New 
Yorlc. 

The jet  type stirrer can be made most conveniently 
from a 1-in. steel ball and brass or steel jets3 (Fig.  1) .  
A hole 2 in. in dialn and i in. deep must first be drilled 
into one side of the steel ball, and a piece of steel 3 in. 
in diam and 1%in. in length (A)  inserted into the lrole 

BIG. 1. Di:~gvan~ showing construct ion of stirvrv (gn:~rd 
around jrls of hardu~;rve cloth 2 in. i n  width is not shown). 

and brazed to thc steel ball. Thc upper part  of this 12-in. 
steel rod serves as  a nieans of holding a ball-hcaring racei 
and cone (B)  and tlie lowrr part  scrves as a shank to 
which a stirring rod can be attached with either a piecc 
of hcavy rubhcr tubing or an  ordinary stecl chuck. A 
hole :in. in diam and 3 in. dcep ( C )  must thcn be drillcd 
directly opposite the steel rod, and three holes 3/32 in. in 
diani (D)  a t  a 120" angle to each other drilled so a s  to  
contact the lower half of tlie hole which had bcen drilled 
a t  ( C ) .  Tlie three holes a t  (D) are then threaded, and 
threaded brass or steel jets screwcd into them. These 
jets arc bent slightly at point (E). The hole a t  point (C) 
is  also threadcd and a $-in. threaded steel tubc sercwcd 
into it. Tlie upper end of the stecl tubc holds another 
hall-bearing race and cone and a babbit bearing a t  (F). 
Another piece of stecl tubing 14 in. in length is  tlircaded 
a t  onc end and sercwed into thc bicycle cone. A piecc of 
hcavy rubber tubing i s  connected to  tlic upper end of 
this stecl tube and scrves as  a n  air  inlet (G).  The a p  
paratns is held rigid by tlie stecl bracket (13) clamped 
to a ring stand a t  (J). The speed of the stirrcr can be 
adjusted by regulating tlie flow of compressed air. 

"?old 	 Y-8 c:ivbnrctor jcls or ;-in. stccl capillarp tubing. 
4 F I O I I ~  cone.\\-lire1 1)icgcle racc :111il 


