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is in agreement with the zoological (and serological) 
relationships of these birds. 

Another type of protein examined was hemoglobin 
from dog, rabbit, guinea pig, sheep and horse used as  
solutions obtained by laking washed blood cells. The 
measurements of these solutions are  recorded in Table 
111. The hemoglobin boundaries were, in general, 
more diffuse than those of egg albumin. 

TABLE I11 

SOLUTIONSA PHOSPHATE O F  PH 7.95 ANDI N  BUFFER 
IONICSTRENGTH0.1. 0.0'TEMPERATURE C. 

Hemoglobins ............ u x 10-5

Rabbit . . . . . . . . . . . . . . .  -2.15 

Sheep ................ -2.3

Dog .................. -2.4

Horse ................ -3.0

Guinea pig ........... -3.0

Chicken* ............. - 1.6 


"The boundaries with both laked blood and crystallized 
hemoglobin were very diffuse A second and slower band of
unknown significance appeared in the cathode side of the U-
tube. This band was sharp and distorted. 

Some of the hemoglobins behaved very similarly 
when subjected to  cataphoresis (sheep, dog, rabbit and 
horse, guinea pig) despite the fact that the animals 
represent different orders and are, serologically, almost 
unrelated. The close agreement of the mobilities of 
dog and sheep hemoglobins is in  accord with values 
by Michaelis2 fo r  the isoelectric points of these pro- 
teins from dog and sheep. It would be desirable to 
extend the determinations of mobilities and isoelectric 
points systematically to hemoglobins and other proteins 
from a large number of species. 

The mobility differences of the hemoglobins of 
Table 111, although not inappreciable, are  not as  
striking as is the rather wide disparity in solubilities 
of various hemoglobins. It may be presumed that the 
observed likenesses in  electrochemical behavior of sero- 
logically distinct hemoglobins of distant speoies point 
to a similarity in their content of acid and basic group- 
ings, and the same question is to be considered for  the 
species variations of other types of proteins. The very 
pronounced serological differences would then depend 
on structural features of the molecule other than those 
which determine the charge. Here, reference may be 
made to the analytical results of B l ~ c k , ~  and Vickery 
and White,4 discussed by Bergmann and Niemann5 in 
the light of their theory of protein structure, from 
which the hemoglobins of the horse, sheep, cattle and 
dog all contain the same amounts of the basic amino 
acids, arginine, histidine and lysine, whereas there are 
differences in the cysteine and total sulfur content. 

2 L. Michaelis and 2. Bien, Bioohem. Zschr., 67: 198, 
1914. 

3 R. J. Block, Jonr. Biol. Chem., 105: 663, 1934. 
4 H. B. Vickery and A. White, Proo. Soc. Exp. Bzol. and 

Med., 31: 6, 1933. 
M. Bergmann and C. Niemann, Jour. Biol. Chem., 118: 

301, 1937. 

ELECTROPHORETICR ~ ~ B I L I T I E SOF 0.5 PER CENT. HEMOGLOBIN 

Further accurate figures on other "neutral" (mono-
amino monocarboxylic) and the dicarboxylic amino 
acids will be of particular interest. I n  connection with 
the foregoing mention should be made that hemo-
cyanins of various species, even of two species of 
snails, appear to  have distinctly different mobility 
slopes, according to measurements reported by Sved- 
berg.6 
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T H E  DETERMINATION O F  
SULFANILAMIDE 

THE method recently proposed for  the determina- 
tion of sulfanilamide in blood and u r i n e l ~ ~ . ~  has been 
widely used both in experimental work and in con-
trolling the administration of the drug to patients. 
The purpose of the present note is to  call attention to 
certain improvements in  the method which have been 
in use fo r  the past two months in this laboratory. By 
destroying the excess nitrous acid after diazotization 
and buffering the solution before coupling with 
dimethyl-a-naphthylamine more rapid color develop-
ment and more permanent colors are obtained. I n  
addition, i t  has been found that in  the presence of 
sodium chloride and certain other substances, the ex- 
cess nitrous acid destroys some of the azo dye formed. 
This is entirely avoided by destruction of the excess 
nitrous acid after diazotization is complete. 

The revised procedure is as follows. To 10 cc of 
the blood filtrate o r  acidified standard solution, 1 cc 
of a 0.1 per cent. freshly prepared solution of sodium 
nitrite is added. After 3 minutes standing, 1 cc of 
a 1M sodium dihydrogen phosphate containing 0.5 
per cent. of ammonium sulfamate4 ( N a H 2 P 0 4 .  H 2 0 ,  
13.8 gms; ammonium sulfamate, 0.5 gm; water 100 cc) 
is added and after 2 minutes standing, 5 cc of the alco- 
holic solution of dimethyl-a-naphthylamine are added. 
After 10 minutes, the solutions are compared in a 
oolorimeter. By buffering, the p H  of the final colored 
solution is maintained a t  1.7 to 1.8. It has been found 
that p H  changes from 1.0 to 2.0 do not influence the 
diazotization but do affect the rate of 

T. Svedberg, Ind. and Eng. Chem., Analytical Ed. 1 0 :  
113, 1938. 

I E. K. Marshall, Jr., Kendall Emerson, Jr., and W. C. 
Cutting, Jour. Am. Med. Asn., 108: 953, 1937. 

E. K. Marshall, Jr., Prooeedings, 800. EXP. ~ i o l .and
Med., 36: 422, 1937. 

3 E. K. Marshall, Jr., Jonr. Biol. Chem., 122: 263, 1937. 
4 We are indebted to Dr. H. A. Lubs, of E. I. du Pont 

de Nemours and Company, for suggesting the use of 
sulfamic acid to destroy nitrous acid, and for furnishing 
us with this substance. Ammonium sulfamate can be ob- 
tained from LaMotte Chemical Products Company of Bal- 
timore. 
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With the removal of excess nitrous acid, sodium 
chloride does not appear to influence the determina- 
tion. Hence, acetyl-sulfanilamide can be just as  
readily determined in trichloroacetic acid filtrates as  
in  those obtained by the use of p-toluenesulfonic acid 
by the following procedure. 

One volume of a 1 5  per cent. solution of trichloro- 
acetic acid is used for  each 4 volumes of diluted blood. 
The free sulfanilamide is determined in the filtrate as  
described above. To determine the total, 10 cc of fil- 
trate are treated with 1ec of 2 N hydrochloric acid, 
heated in  a boiling water bath fo r  one hour, cooled 
and the volume adjusted to 10 cc. The subsequent 
procedure is as  above, except that in  place of the 1M 
phosphate buffer, a 2 M phosphate buffer containing 
0.5 per cent. of ammonium sulfamate is used. The 
standard solution of sulfanilamide (containing 18  cc 
of 1 5  per cent. trichloroacetic acid per 100 cc) is 
treated as  the standard used for  determining free 
sulfanilamide. 

F o r  determination of both free o r  conjugated sul- 
fanilamide in blood, we now employ a 1:20 dilution 
instead of a 1:10 when an ordinary type of colorimeter 
is used. With a photoelectric colorimeter greater 
dilutions of blood can be advantageously used. 

Since the disturbing effect of sodium chloride is  
avoided by the destruction of excess nitrous acid with 
sulfamate, satisfactory determinations can be made in 
lower dilutions of urine than previously. 

INDUCING "DORMANCYJJ IN POTATO TUB- 

ERS WITH POTASSIUM NAPHTHA- 


LENEACETATE AND BREAKING 

I T  WITH ETHYLENE 


CHLOROHYDRINl 

POTASSIUMnaphthaleneacetate inhibits the growth 

of the buds of non-dormant potato tubers ( S o l a m u m  
t u b e r o s u m  L.) and the pieces treated with it behave 
like pieces of dormant or freshly-harvested potato 
tubers inasmuch as they do not grow for  a month or 
more after planting. The inhibiting action of auxin- 
like substances on the growth of axillary buds is well 
k n o ~ n . ~I f  the potato pieces are treated with ethylene 
chlorohydrin after treatment with potassium naphtha- 
leneacetate they are stimulated to grow much before 
similar pieces not treated with ethylene chlorohydrin. 
The results are  like those obtained by treating dormant 
tubers with ethylene chlorohydrin. 

1 Herman Frasch Foundation for Research in Agricul- 
tural Chemistry, Paper No. 167. 

2 K. V. Thimann and F. Skoog, Proc. Roy. Soc. B ,  114: 
317-339, 1934. 

Pieces from tubers of the Green Mountain variety 
were used. These.had been stored all winter and un- 
treated pieces showed emergence of sprouts about 1 2  
days after planting. The tubers were cut into approxi- 
mately cubical pieces weighing about 20 g each, with 
the skin a t  the top and one bud in the center of the 
upper side. They were washed, dried with cheesecloth 
and placed, bud up, in open petri dishes containing a 
solution of potassium naphthalenea.cetate, 100 mg per 
liter, so that they were about two thirds immersed in 
the solution. After standing in the solution four  days 
a t  10' C., the pieces were planted in  soil for  eight days. 
They were then dug up, washed and the callus cut off 
in a thin layer. Some of the pieces were treated with 
ethylene chlorohydrin by the dip method of Denny.3 
They were dipped into a solution of 25 cc of 40 per 
cent. ethylene chlorohydrin per liter of water and after 
draining off the excess solution, were stored in a closed 
container fo r  24 hours. Control pieces were dipped in 
water. The pieces were then planted. Ten days later 
20 out of 24 treated pieces showed sprouts above 
ground, while no sprouts had started on the 24 control 
pieces treated originally with potassium naphthalene- 
acetate but not subsequently treated with ethylene 
chlorohydrin. 
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3 F. E. Denny, Contrib. Boyce Thompson Inst., 1: 59-
66, 1926. 

BOOKS RECEIVED 
DITMARS,RAYMONDL. and HELENE CARTER. T h e  Boob 

o f  Insect Oddities. Pp. 62. Illustrated. Lippincott. 
$2.00. 

EAKLE, ARTHUR S. and ADOLF PABST. Mineral Tables 
for the  Determination of Minerals b y  Their  Physical 
Properties. Third edition. Pp. v + 73. Wiley. $1.50. 

DUNNE,J. W. T h e  Serial Universe. Pp. 240. 25 fig- 
ures. Maomillan. $2.00. 

MELLON,RALPHR., PAUL GROSS and FRANKB. COOPER. 
Sulfanilamide Therapy of Bacterial Infect ions,  wi th  
Special Reference t o  Diseases Caused b y  Hemolytic 
Streptococci, Pneumococci, Meningococci and Gonococci. 
Pp. xiii + 398. 16 figures. Thomas. $4.00. 

MITCHELL,PHILIPIT. A T e x t  Book of General Physiol- 
ogy  for Colleges. Third edition. Pp. xviii + 853. 200 
figures. McGraw-Hill. $6.00. 

MITCHELL,PHILIPH. and IVONR. TAYLOR.Laboratory 
Manual of General Physiology. Pp. xv + 142. 29 fig- 
ures. McGraw-Hill. $1.50. 

QUAPLE, HENRYJ. Insects of Citrus and Other Sub- 
tropical Fruits. Pp. ix + 583. 375 figures. Com-
stock. $5.00. 

SMUTZ,FLOYD F. GINGRICH. Descrip-A. and RANDOLPH 
t ive Geometry; Essential Principles and Applications 
for Students  o f  Engineering and Architecture. Sec-
bnd edit,ion. ~ p .x+ 227. - 156 figures. Van Nos- 
trand. $2.50. 

WEATHERBURN)C. E. A n  Introduction t o  Riemannian 
Geometry and the  Tensor Calculus. Pp. x + 191. Cam-
bridge University Press. $3.75. 


