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Under these conditions the rate of growth is quite con- 
sistent; the presence of folic acid seems to prevent the 
acute reversible drops in weight observed in previous 
experiments (4). Of 12 rats studied on this diet, only 
one rat, number 90, showed a slight drop in weight with 
food consumption dropping to zero for one day. This 
ra t  also showed an early leveling-off of her growth curve 
on the 15th day of the reported period; the growth of the 
other rats did not level off until after the 26-day period. 

The above experiments indicate that rats do not always 
lose their ability to utilize homocystine, under the condi- 
tions prevailing in these experiments, even though their 
intestinal folic acid synthesis has been checked by the 
sulfa drug, since addition of large doses of crystalline 
folic acid enables some rats to continue growth. The 
fact  that only some rats respond to folic acid indicates 
that it is not the only factor involved. These animals 
retain a latent capacity for the utilization of homocys- 
tine, which seems to depend for its manifestation on H, 

fairly high level of folic acid and is not destroyed by the 
sulfa drug. The nature of the variability of the growth 
response becomes apparent when we realize that other 
vitamin B factors are probably involved, the most con- 
apicuous one being B, These factors may be stored in 
the animals in  varying. amounts from preexperimental 
diets and may therefore be depleted in single animals a t  
different periods of the experiment. Work is now under 
way to elucidate these problems. 
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Separation of the Ionic Species of Lysine 
by Means of  Partition Chromatography1 

Institute for Atomic Researcb and Department of Botany, 
Iowa State College, Ames 

It is a cardinal principle in chromatography that for 
each compound there is only one position on the chromato- 
gram; this locus is unique in the sense that all of the sub- 
stance is contained within that position, but not in the 
sense that entirely different substances may not also 
occupy that position. As a corollary, it is believed that 
the appearance of two or more loci of substance indicate 
the presence of two or more different compounds. It is 

1 Work supported in part by the Ames Laboratory of the 
Atomic Energy Commission under Contract W-7405-eng-82. 

'The author desires to acknolkledge the assistance of Mr. 
Leo Vernon in a portion of this work. 

the purpose here to cite exceptions to this corollary, viz., 
that the presence of more than one locus of concentration 
may still be identsed with a single substance. 

We have found that .paper partition chromatography of 
lysine8 in a saturated phenol > water system may result 
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FIG. 1. Ninhydrin-developed spots of lysine aliquoted at 
various pH's: 1 at  2.20, 2 at 8.45, 3 at 9.50, 4 at  10.62, and 
5 at  12.13. 

in a plurality of spots. I f  from a relatively large volume 
of aqueous solution of lyaine, small aliquots are taken for 
partition chromatographs, the number and position of 
these spots will depend upon the pH of the aqueous solu- 
tion of the lysine (see Fig. 1). The relative intensities 
will be in rough accord with the distribution of ionic 
species for the different pH's as  calculated from ioniza- 

Vrcl. 3. The distribution of ionic species of lysine nt mri- 
oua pH's. 

The lysine was purified by two recrystallizations, once as 
the picrate and again as the dihydrochloride. This pro- 
cedure was followed for three di4Yerent sources of material, 
all of which gave the same results: synthetic DL-lysine 
(monohydrochloride), natnrally-occurring L-lyshe (mono- 
hydrochloride), and lysine regenerated from the hydrolysis 
of aminohomopiperidone, and precipitated as the dihydro- 
chloride. Melting points were in agreement .with values in 
the literature (I). 
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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- 


