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Comments and Communications 

Catalytic Effect of the Chromic Ion in the 
Barker Method for Protein-bound 
Iodine Determination1 

I n  attempting to use S. B. Barker's method (J. biol. 
Clzem., 1948, 173, 715) for the determination of protein- 
bound iodine, we a t  first obtained unsatisfactory results 
because of high reagent blanks. All batches of chromic 
acid tested appeared to be contaminated with iodine. 
With any given set of reagents the blank varied consider- 
ably from day to day. This suggested that the blanlt 
reading did not represent iodine alone, but was in part due 
to the effect of some other substance. Since traces of 
chromic ion may be carried over into the trap during 
distillation, the ability of this ion to catalyze the reaction 
between ceric ammonium sulfate and arsenious acid was 
investigated. The catalytic effect of the chromic ion 
proved to be quite suficient to account for the high and 
variable blanks. 

We had been using the quantities of reagents recom-
mended by Barker for the catalytic reaction, except that 
we used one and one-half times as much sodium chloride. 
IIowever, with an Evelyn calorimeter a final volume of 
11.5 cc was more convenient than the 5.9-cc volume 
originally described. Our final concentrations of sulfuric 
acid, arsenious acid, and ceric ammonium sulfate were 
thus about one-half those used by Barker. Although these 
lower concentrations were entirely satisfactory for pure 
solutions of iodide, i t  seemed possible that the lower 
acidity might favor the catalytic effect of the chromic 
ion. Accordingly, the acid concentration was progressively 
increased. With each increase the catalytic action of the 
chromic ion waned, while that of iodide was but slightly 
affected. Thus, with sulfuric acid concentrations of 
0.20 N, 0.44 N, 1.07 N, and 2.33 N, the catalytic effect 
of 5.8 pg of Cr+++ was equivalent to that of 0.0202, 0.0115, 
0.0038, and 0.0008 pg of iodide respectively. An increase 
in the sodium chloride concentration (from 32 mg % to 
152 mg %) enhanced the catalytic effect of iodide but 
not that of the chromic ion. 

When the revised procedure for the catalytic deter- 
mination was applied to the whole Barker method, the 
results were markedly improved. With an acid con-
centration of 0.23 N, the mean reagent blanks in 11 
analyses had been 0.109 pg of apparent iodide, with a 
standard deviation of + 0.017 pg, and the mean recovery 
of 0.1 pg of iodide added before digestion in 21 analyses 
had been 89% with a standard deviation 221%. When 
the acid concentration was increased to 1.07 N, the mean 
reagent blault in 8 alialyses was 0.095 pg, with a standard 
deviation of + 0.005 pg, and the mean recovery of 0.1 pg 
of added iodide in 26 analyses was 97%) with a standard 
deviation of + 10%. When the acid concentration was 
still further increased to 2.33 N, the mean recovery of 
0.1 pg of added iodide in 34 analyses was 102y0, with a 

1 This work was aided in part by a grant from the William 
W. Wellington Mrmorial Research Fund. 

standard deviation of + 7%. The mean blanlt values are 
not strictly comparable, since the batches of reagents 
and the "carrier' ' protein differed in each series, but the 
striking reduction in variability of both blanks and re- 
coveries is evident from the much smaller standard de- 
viations obtained with increased acidity. 

For convenience, the increased amounts of sulfuric 
acid2 and sodium chloride may be added to the arsenious 
acid reducing solution when this reagent is being pre- 
pared. The quantity of arsenious acid itself has not been 
changed, since in. a few experiments doubling its con-
centration did not significantly affect the results. None 
of the other reagents has been changed. 
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2The arsenious acid solution should be carefully cooled 
(luring the addition of the sulfuric acid; if this is not done, 
the arsenious acid may crystallize out of solution during the 
next 24 hr. 

"esearch fellow in pharmacology July 1, 1948 to Janu- 
ary 1, 1949, Milton Fellow, January 1, 1949 to July 1, 1949. 

The Role of Lemmings at Point Barrow, Alaska 
Lemmings (Dicrostonyx rubricatus Richardson and 

Lemmus alascensis Merriam) are the most numerous 
mammals in the vicinity of Point Barrow on the coast 
of the Arctic Sea and without doubt the most significant 
from the point of view of biological role. I n  appearance 
they suggest large, squat mice with abbreviated tails, the 
Dicrostonyx being richly patterned in grays and browns, 
the Lemmus being rather uniformly dark tawny. Al-
though their numbers fluctuate markedly, they are gen- 
erally the basic food for such carnivorous animals as the 
snowy owl, pomarine jaeger, and arctic fox. 

Field work in 1949l confirmed brief observations in 
1948 indicating that lemmings play a f a r  more important 
role in the life of the tundra than is generally realized. 
From the regurgitated pellets of the snowy owl consisting 
of lemming fur  and bones, larvae of the common midge 
of this region, the chironomid or tendipedid, Spaniotoma, 
and springtails or Collembola were taken in 1948 (Weber, 
N. A. Ent. News, 1949, 60, 118). 

The most numerous and significant arthropods of the 
tundra were found to be various species of true flies or 
Diptera, including the Spaniotoma, and springtails and 
mites (Weber, N. A. Ent. News, 1948, 59, 253; 1949, 
60, 118). Many of these form important linlrs in the 
food chain between the tundra vegetation and the largest 
animals. They are basic in the sense that they feed di- 
rectly upon the vegetation or on animal remains and in 
turn are fed upon by larger animals. 

By the spring of 1949 lemmings had built up to large 
populations and, 3s the snow cover disappeared in June, 

I Sponsored by the Office of Raval Researcll and the Arctic 
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