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bands, respectively, whatever the impurity density. Since
each of these {-levels will be constant through the crystal,
this involves a leveling-out of the potential fluctuations
(Fig. 1le), which will become marked when the concen-
tration of holes and electrons introduced by illumination
becomes comparable with the net concentration main-
tained by impurities and thermal excitation. This level-
ing ‘of the potential barriers, and the attendant decrease
in resistivity, will thus occur for lower illumination the
more exact the balancing of the two types of impurities,
and the lower the temperature. The observation of Chas-
mar (1), that high frequency conduectivity is little af-
fected by illumination, indicates that this, rather than
any increase in the number of available carriers, is the
important factor in the photoconduectivity of these films.
Very pure PbS films should also show photoconductivity,
their low intrinsic conduectivity being increased by the
carriers produced by illumination; their sensitivity to
illumination, should, however, be markedly less.

It appears, then, that high photosensitivity of PbS
films is to be sought by careful balancing of fairly high
contents of n- and p-impurity -atoms in films of the order
of 1 p thick, made as homogeneous as possible; random
fluctuations in impurity distribution will suffice to pro-
duce the required potential fluctuations in the film. Use
of the films at low temperatures is also indicated.

A theoretical study of the potential distribution and
conductivity in these films, as it depends on temperature
and illumination, is now in progress.
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On the Direct Fermentation of Maltose?!

Michael L. Pelczar, Jr., and Raymond N. Doetsch

Department of Bacteriology, University of Maryland,
College Park

During the course of isolating and identifying bacteria
of the genus Neisseria from the nasopharynx of humans,
several strains were encountered which fermented maltose
with acid production while glucose was not fermented.
The fermentation of a disaccharide without fermentation
of either of its constituent monosaccharides (direct fer-
mentation) by bacteria has been reported by Wilson and
Smith (5). Wright (6), Douderoff et al. (1), and Snell et
al. (3), have reported on a strain of Lactobacillus bul-
garicus which utilized lactose but not glucose or galactose.
such observations are not in accord with the generally ac-
cepted concept of indirect fermentation, which presup-
poses a cleavage of the disaccharide to its monose constitu-
ents, which are fermented as such. The subject of direct
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and indirect fermentation has been reviewed by Liebowitz
and Hestrin (2).
TABLE 1

PH VALUES PRODUCED IN GLUCOSE AND MALTOSE BROTH BY
SEVERAL STRAINS OF Neisseria

Media*
Culture Glucose broth Maltose broth
pH pH
No. 4 8.3 6.0
“ 12 8.1 5.7
“ 55 8.3 6.3
“ 876 7.9 5.6

¥ BBL phenol red broth containing peptone and meat ex-
tract, pH 7.2-74. The glucose and maltase were sterilized
by filtration and added aseptically to sterile phenol red broth
to give a final concentration of 0.5%. The pH values were
determined after 7 days’ incubation at 35° C.

The results obtained with four cultures of Neisseria,
when cultivated in glucose and maltose broth, are shown
in Table 1. In each instance, the organisms produced
acid from maltose while an alkaline reaction developed in
the glucose medium. It may be noted that an acid re-
action in the vieinity of pH 6.0 is a limiting factor for
the growth of most Neisseria.

Further observations were made comparing culture No.
12 to a strain of Neisseria sicca, which ferments both
glucose and maltose. Each of these organisms was cul-
tivated in glucose and maltose broth for a 5-day period,
after which the residual sugar was determined by the
method of Somogyi (£). The culture of N. sicca effected
complete utilization of both carbohydrates, while culture
No. 12 utilized approximately 75% of the maltose and
little, if any, of the glucose. In addition, experiments
employing the Warburg manometric technic showed that
the oxygen uptake with cells of N. sicca was approxi-
mately the same for both glucose and maltose. For cul-
ture No. 12, the oxygen uptake with maltose was ap-
proximately that obtained with N. sicca; with the glu-
cose,.the_u‘pna,ke was only slightly greater than that of
endogenous respiration. '

The maltose used in the above experiments was chem-
ically pure (Pfanstiehl). All determinations have been
repeated using maltose recrystallized from chemically
pure maltose and treated with norite five times. No dif-
ferences in results were obtained.

These results suggest that the Neisscria desceribed are
capable of a direct fermentation of maltose.
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