
for detecting micrograrn quantities of acid on 
the spot plate. 

6. 	 One hundred rnillierams of Dee-0  was dissolved 
in 10 ml of acetate buffer of PH 5.3 to 5.6, 
and about 1 g of scraped raw potato pulp was 
added. After it had stood 15 to 20 minutes. 
the reagent was filtered through glass wool: 
The raw potato is a convenient, essentially 
glucose-free source of perosidase. 

7. 	 When o-tolidine dihydrochloride was used, I g 
was stirred with 0.45 g of K O H  185 percent 
pure) in 100 ml of 95-percent ethanol until it 
was dissolved, and the precipitated KCI was 
rernoved by filtration. 
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Infrared Seectra of Mixtures of 

a- and J3-D-Glucose Pentaacetate 

Infrared spcctra have becn extensively 
used to identify sugars and their deriva- 
tivcs ( I ) .  T h e  a - and (3-anomcri can 
also bc differentiated through thc prcs- 
cnce or absence of certain charactcristic 
peaks in their infrarcd spectra ( 2 ) .  I n  
connection xvith some studies undertaken 
in this laboratory, it Tvas proposed to usc 
the intensity of an absorption peak char- 
actcristic of a particular anomcr to dc- 
terrnine the concentration of that anomer 
in solution. 

I n  order to sec xvhcthcr or not this xvas 
feasible, xve first investigated the infrarcd 
spectra of mixtures of the txvo anomcrs, 
a-D-glucose pcntaacetate-mp. 112'C; 
[aI2ln,t 101' (EtOFI, c., 0.5) (3)--and 
(3-D-glucose pentaacetate-mp, 133-
134°C; [ u ] ~ ~ D ,  (EtOFI, c., 0.5) (3, + 2O 
4)-in chloroform and acctonc solu-
tions. T h e  u- and p-D-glucose penta- 
acetates xverc mixcd in the proportions 
1 u/l(3,  1 u j l  (3, and 4 a / l  (3 at  a total 
concentration of 1.00 percent (~vt./vol.) ,  
and thc infrarcd spcctra xvcrc recorded 
rvith a Beckman 1R3 rccordillg spectro- 
photometer. This instrument permits onc 
to obtain infrared spectra of compounds 
in solution xvithout the spectrum includ- 

ing any contributions from the 
Tablc 1 shoxvs a scrics of absorption 

pcaks found in the 8- to 15-11 region. 
The  majority of those sho~vn are appar- 
ently dianost ic  of cithcr the u- or 
B - ~intensity ~of absorption is ~~ ~ ~ , 
indicated by the figures in parentheses, 
xvhich rcprcscnt tllc percentage 
tion, taking the absorption at 5.68 b~ ;as 
100 percent. The  absorption a t  5.68 b~ 

Tvas the same for both the anorncrs and 
their mixtures and was onc of thc most 
intrnsc bands. Therc arc also shoxzn. for 
comparison, two peaks that arc found in 
both a - and B-D-glucosc pcntaacctatc. 
The  a-anomer shoxz s n sliqhtly more in- ., . 
tense absorption at 8.7 than the 
B anomer. Both the anomers show cssen- 
tially the same absorption a t  11.15 IL 

Certain absorption peaks, such as that 
a t  8.95 p ~vhich is apparently character- 
istic of the (3-anomer or that at 9.86 IL 

which is apparently charactcristic of the 
u-anomcr, dccreasc in intensity as the 
concentration of the anorncr is decreased. 
O n  the other hand, the absorption peak 
a t  9.65 u ~vhich ir characteristic of the 
B-anomcr or the pra!c at 11.00 IL xvhich is 
charactcristic of the a-anorner rapidly 
disappears in the prcscncc of thc opposite 
anomcr. I t  should be noted that the in- 
tensity of absorption is apparently not a 
factor. The  absorption at 9.65 b~ is very 
in ten r~ ,  while that at 11.00 y is rather 
xvcak. Other exarnplcs xvill bc apparent 
from Table I. Essentially the same spec- 
tra Tvere obtained ~ v h c n  the solvent xvas 
allowed to evaporate and the solids run 
as films. 

Sincc ccrtain of the absorption peaks 
characteristic of an  anorncr behave as 
might be expected, and since the optical 
rotation of the mixtures xvas as calcu-
lated, xve do not bclievc that therc has 
been any in:crconvcrsion bct~vccn the a -  
and (3-anorncrs. A possible cxp1an:ition is 
that an association takes place in solution 

Table 1. Infrared absorption at several wavelengths of chloroform or acetone solutions of 
u- and (3- and mixtures of a -  and (3-D-glucose pentaacetate. Total concentration, 1.00 
perccnt (wt./vol.) ; wavelength in microns. The figures in parentheses represent the 
amount of absorption as compared with the absorption at 5.68 LL (percentage). The ad- 
sorption at 5.68 @ was the same for each anomer and for the mixtures. 

bct~vccn the a -  and fi-anomcrs that sup- 
presser; the tibrations responsible for the 
infrared absorption characteristic of the 
anomer. 

It  ~vould seem that considerable care 
should be takcn ~ v h c n  infrarcd nnnlysis i i  
used either for the identification or quan- 
titative dctcrmination of sugars, particu- 
larly if therc is a possibility that anomcrs 
arc prcscnt ( 5 ) .  
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Glycolysis by Tumor Mitochondria 

and the Action of Insulin 

T h e  cardinal role of glycolysis (forma- 
tion of lactic acid from glucose) in the  
metabolism of living cancer cclls has 
bccn recognized for xvell over 30 years 
( 1 ) .A high rate of glycolysis may also 
he readily demonstrated in cell-free 
homogenates prepared from tumors. 
However, thc vie~v is still xvidely held, 
dcspitc cvidcncc to the contrary ( 2 ) ,  
that thc glycolytic enzymes of tumor 
cells (and of nornlal cclls) arc localized 
primarily in thc nonparticulate fluid. 
fractioii of the cell cytoplasm. Mito-
chondria are regarded, a t  best, as po-
tential stimulators of the glycolysis of 
the fluid fraction or clsr as playing some 
obscure part in thr inteqiated function- 
ing of thc combined cell fractions. Mito- 
chondria arc generally considered not to 
possess the full complcmcnt of enzymes 
required to contcrt glucose into lactic 
acid. 

During. the course of intestiqations on 
hormonal regulation of the subccllular 
glycolysis of tumors, T\ e ha\ e obtainccl 
ncxv ctidence of high intrinsic ratcs of 
anaerobic glycolysis by tumor mitochon- 
dria, providcd that the mitochondria 
have becn supplemented with supcrna-
tant fraction that has becn cnzymati-
cally inactitatcd. Thus, when thc supcr- 
natant frnction of a turnf)r homogenate 
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