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of CO, and 0, in the original sample are calculated 
from the changes in length of the gas column, and the 
volume of the bubble is calculated from the length of 
the gas column (40-100 mm.) and the cross-section 
area of the capillary (.0095 mm.2). A complete 
analysis can be performed in 10-15 minutes. 

After each analysis the apparatus is cleaned by 
drawing tap water and then cleaning solution through 
the capillary, rinsing with tap and distilled water. 

The accuracy of analysis depends primarily on' the 
amounts and kinds of gases in the sample. Other im- 
portant factors, subject to a considerable degree of 
control, are (1) alteration of the sample through 
gaseous exchange with the analyzer fluid by diffusion; 
(2) changes in the water vapor tension in the bubble 
when in contact with solution of diffaent osmotic 
pressure; (3) rate at which the bubble is drawn into 
the capillary; and (4) reading error. In  actual prac- 
tice, diffusion of gases is found to be the greatest 
source of error. If the composition of the bubble 
diverges only slightly from the gas tensions in the 
analyzer fluid, which is equilibrated with air, the error 
due to dzusion is negligible, but i t  increases as the 
composition of the sample diverges from that of air. 
This error was f o h d  to be considerably reduced by 
(1) using saturated aqueous LiCl for the analyzer 
and transference fluids; (2) using alkaline LiCl solu- 
tion as the CO, absorbent; and (3) introducing the 
gas sample into the analyzer as rapidly as possible. 

TABLB1 1 

Known composi- Composition as 
tion of gas measured in 

sample mixture* analyzer 
No' bubble Na (by 

Con 0s  Ns COt 0s differ- 
ence) 

(mm3 (%) (%) (%) (%) (%) (%) 

Determined by means of the Haldane gas analysis appa- 
ratus. 

Greater accuracy could be obtained by equilibrating 
the solutions with a gaa mixture of composition ap- 
proximating that of the sample to be analyzed. Under 
most favorable conditions the error of analysis is less 
than 0.3 per cent. Under less favorable conditions it 
increases but is not unreasonable considering the ex- 
tremely small volumes of gases analyzed. 

Typical analyses of air and known gas mixtures by 
this method are given in Table 1. 
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A New Method for the Purification 

C. BERTRAND THOMPIJON~ 
Division of Biochemistry, University of California 

Medic& School, Berkeley 

Many and varied studies on arginase can be and 
have been made on very crude solutions. With two 
exceptions, most preparations reported from 1924 (3) 
to 1944 (2) were essentially extractions in glyeeml, 
with reduction in large volume of acetone. The ex- 
ceptions were Edlbacher and Simons ( I ) ,  who tried 
adsorption on alumina C and Willstatter kaolin, and 
Richards- and Hellerman ( 5 ) ,  who made repeated 
fractionations in acetone, ammonium sulfate, sodium 
salicylate, and sodium alizarin sulfonate, with fre- 
quent dialyses. These methods gave products which, 
although much purer than the usual solutions, were 
neither comparatively very active nor very pure. 

The f i s t  reported systematic study of preparative 
methods is  that of Mohamed and Greenberg (4). The 
procedure finally adopted by them consisted in extrac- 
tions and fractional precipitations in sodium acetate, 
lead acetate, ammonium sulfate, adjustment to p H  8, 

FIG. 1. Tiselius cnwe of pnritled ar nase 
in pH 6.2 phosphate buffer ~ 0 . 1 0 .  205 &Utes 
at 5.8 volts/cm . Or = 6 3 x 1 W .  bs = 2 3 x 10d. 
(Courtesy of D;: C. H. 'LI, ~nstitute oi' Biolog- 
ical Research, University of California.) 

- 

reduction in acetone, and solution in p H  7 phosphate 
buEer. The final produot, a green-brown solution, 
showed by electrophoresis in the Tiselius apparatus 
the presence of three or four constituents. Catalase 
was a definite eontaminant of the mixbe .  The prob- 
lem remaining, therefore, was that of freeing the 
preparation of catalase and other proteins. It was 

1 The author wishes to thank the Division of Biochemistry 
Universit of California Medical School for the use of id 
laboratorfes and facilities and Prof. D. bd. Greenberg Did- 
sion of Biochemistry, for helpful suggestions and advice. 
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at this point that the present investigation was under- 
taken by the author. 

The addition of manganese or cobalt salts, brought 
to  p H  4, with the immediate addition of a n  excess 
of phosphate buffer of p H  9 cleared the solution, 
apparently by coprecipitation, of all colored sub-
stances, with loss of only 35-45 per cent of activity. 
Details of the method will be given elsewhere. 

The Tiselius curve (Fig. 1 )  shows the presence of 
only two constituents, presumably only one besides 
the arginase. The arginase is found i n  the slow frac- 
tion. . , 

The spectrophotometric curve (Fig. 2) of the cobalt- 
purified solution (A) and a solution before purifica- 
tion (B) shows a considerable drop in the peak a t  
412 my. 

toL 

WAVE LENGTH (M$) 

FIG.2. Spectrophotometric curve of purified (A and un- 
purified ( B )  arginase. (Courtesy of L. A. Strait, dniversity 
of 	California Hospital.) 

I t  may be considered established that arginase is a 

colorless enzyme, with the properties of a n  albumin. 
Further studies a re  under way to complete the purifi- 
cation and to increase the yield. 

Salt 

CO++ 
MU++ 
Ni++ 
~ d + +  
Zn++
Sr++
Ba++ 
Pa++ 


TABLE 1 
ERBBCTOF DIVALBNTCATIONS 

' Clarification ' Yield 

Excellent G p d  
G??d 

' p??r 

s l i p  Good
I??) 

Poor 

Another series of tests shows similar effects in  vary- 
ing degrees from the following' divalent cations: 
barium, cadmium, calcium, lead, magnesium, nickel, 
strontium, and zinc. Cobalt, manganese, and nickel 
give the best, combination of clarification and yield; 
cadmium and zinc give excellent clarification but less 
than half the yield; while barium, lead, magnesium, 
and strontium give comparatively slight clarification 
and widely varying yields (Table 1 ) .  
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Letters to  the Editor 

On Filing Reprints 

L. R. Richardson (Soienoe, 1946, 104, 181-182) ex-
plained a method of filing which he has found to be very 
satisfactory for a reprint oolleotion. He recommended 
filing by author in large, 10- by 13-inch, open-ended 
manila envelopes, one author per envelope. There seem 
to be some objections to this system. These will be men- 
tioned and another system proposed. 

In  the first place, many bookcases -are not provided 
with sufficient clearance between shelves so that the 13- 
inch envelopes can be placed on end as suggested,' and if 
they are, a lot of potential shelf spaoe is lost. Secondly, 
a great percentage of reprints do not require envelopes 
of 'suoh size, but because of the occasional one of large 
format or the possible future one, extra room must be 
provided in all envelopes. Thirdly, many reprint collec- 
tions contain only one or two papers by some authors and 
dozens by others. A manila envelope for a single paper 
might be considered extravagant both in money and 

spaoe, while a prolific writer would require many enve-
lopes. The last objection is that the reprints stand in 
a vertical position, which is not the best from the point 
of view of preservation, particularly for old papers. 

After having tried several systems, the present writer 
has found one that is workable and oonserving of space. 
The fundamental assumption is that the place of original 
publication rather than subject or author is the best basis 
for filing. This method does away with the difficulty of 
subject classifioation and with the problem of joint au-
thorship-the best-known author's name does not always 
oome first. Under this system papers are filed with others 
of the same size, since journals do not oonstantly change 
their format, and i t  is not necessary to provide unneces- 
sary space for the occasional large paper as under the 
system proposed by Riohardson. 

Cardboard boxes- with deep covers are used, to whioh 
are pasted labels listing the periodicals contained. Within 
the box, papers are filed by date of publication. Reprints 


