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protein allowed to flocculate with subsequent
centrifugation. Standards received the same
ingredients as the experimental tubes but the
trichloracetic acid was added directly after
the thiamine and incubation was omitted.
Controls were run with the fish suspension
subjected to 100° for 20 minutes prior to the
addition of the thiamine followed by incuba-
tion. For assay two 4 ml samples of the
resulting supernatant were used. A simplified
modification!? of the Melnick and Field!®
colorimetric diazonium method was employed
to determine residual thiamine. It was found
that the zeolite adsorption could be omitted
without interference of color formation lead-
ing to erroneous analyses providing the ab-
sorption of light by the xylene extract was
measured in a Klett-Duboscq visual colori-
meter.

None of the 4 species of marine teleosts
tested showed the presence of thiaminase in
a saline suspension of its minced viscera. A
similar suspension of whole minced quahogs
(Venus mercenaria), which has already been
shown to contain thiaminase,® destroyed 33%
of the added thiamine in 2 hours. No appre-
ciable heat-destruction of thiamine was found

12 Hoehberg, M., and Melnick, D., J. Biol. Chem.,
1944, 156, 53.

13 Melnick, D., and Field, H., Jr., J. Biol. Chem.,
1939, 127, 515.
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to occur under the conditions of the incuba-
tion.

The absence of thiaminase in most marine
teleosts is still inexplicable. In the 13 species
so far investigated only the herring, Clupea
harengus, has been demonstrated to contain
the enzyme. The conclusion of Deutsch and
Hasler® that the whiting does not contain
thiaminase has been confirmed. In their
experiments with cod and haddock, Deutsch
and Hasler® used eviscerated fish. Since the
enzyme occurs primarily in the viscera, if at
all, this leaves the status of these fish doubtful.
Explanation of the occurrence of thiaminase
in some fish and not in others may rest on a
phylogenetic basis as has been suggested.®
In that case extensive investigation of addi-
tional marine fish as well as freshwater, estu-
arine, and marine invertebrates and primitive
chordates is requisite.

Summary. In 4 species of marine teleosts
no thiaminase was found according to the
procedure described. This brings to a total
of 12 the marine teleosts in which there
appears to be no thiaminase. In only one
species, the Atlantic herring, has its presence
been demonstrated.

I wish to thank Captain Jared Vincent for
supplying me with the Atlantic whiting used in
this investigation,
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Utilization of Certain Rare Sugars by Microorganisms.
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The use of common sugars and alcohols in
bacteriological work to differentiate and char-
acterize species is well known. However,
some of the so-called “rare” sugars and their
derivatives have been used much less frequent-
ly for such purposes.! The failure to employ
such substances in the past has been due in

part to their high cost, or to the fact that they
have been unavailable on the market.

In connection with other studies in the
Division of Organic Chemistry at the State
University of Iowa, several unusual sugars
were prepared in sufficient quantities to permit
their use in a few bacteriological studies. To

* We wish to acknowledge and thank Professor
George H. Coleman for his help in the preparation
of some of the sugars used in this study.

1See for example, Koser, S. A., and Saunders,
F., J. Bact., 1933, 26, 475; Sternfeld, L., and
Saunders, F., J. 4m. Chem. Soc., 1937, 59, 2653.



UTILIZATION OF SUGARS BY MICROORGANISMS

270

ULIXa(
108urpreqog-g

NN R R AR

e

SRR R AR,

urIxaq
JTeZurpreysg-» ‘

!
!

uesoon(Foaorg

asoangB-i8sowg | | | 1 11T LTt

Lrrerrrrererrrrrrreeerrerir

asoon3-1Lyjouwi-¢

«

asoon[3-1Li o

DY HV DV DV
BV DV bV HY
BVODY - e
DYV Dy —
DY DY HY —
DY Y —  —
DY DY DY Dy
vy —
oy = - —
DV ()Y HAY -
- oA
& &% 0 F
Ec §  E 3
S = z g
= » - =]
ZE = 2
& 2

as0}or09

-
—_
w

PEIE L iegls

&}

asourangy,

v

sed puv py—ov {prow ydys—vy-s (py—y

sns80qolb »
swsuafing T
$18U9 0149 Q821400 »
DIBUNIUID 820 WOUVYIIDS
(suteays ¢) nxfwhjod
SupLoDW SNINONYG
¢ Buoxyy,, dwajuashipound yg
(ouuog,, dwIuashipvind ‘yg
«« X SSIH,, dwojuashpvind ‘yg
¢ (AQUXI[d ,, DWIuashipoivd “yg
D QUISAY Yy
wnnuydfiy -
S1PYIIIUD *
ULIPINULYLOYOS *
W anULLOYOS *
vsoydRpsnd
«c0,, vsoydfiy -
«H,, psoydfiy -
«98,, psoydfyy -
$N1N1ONQ U0J0IDLD
muownaud
««060T,, viwownaud -
<¢C66,, Muowmnoud *
wnooyfizo *
souaboson *
-2- 100 YIS
1102 "yosg
1100 Yosi

RRRRununnwn®n

SRS

Jdounuee o

wstediQ

SWSIURSI00TY UL}

T HTIVL

£q I cL-$g ul sieSug [vnsnuf) Jo WOYRZIII[}



UTILIZATION OF SUGARS BY MICROORGANISMS

our knowledge these compounds have not been
employed previously in this respect. Thus
the present report is a brief communication
dealing with the utilization of certain rare
sugars and sugar derivatives by microdrgan-
isms.

Methods. Thirteen sugars were available
for this study. Vicianose,?2 primeverose?
levoglucosan,® and B,8-trehalose* were all pre-
pared by deacetylation of their acetates.
Tagatose,” 2-methyl-D-glucose,® 3-methyl-D-
glucose,” 6-methyl-D-glucose,® neolactose,®
4-(B-D-glucosyl)-D-mannose,'® and tura-
nose!! were synthesized according to technics
described in the literature. The «- and g-
Schardinger dextrins were kindly furnished
by Dr. T. J. Shoch of Corn Products Refining
Co., Argo, Illinois. Concentrated solutions
of the sugars were prepared separately in dis-
tilled water, and sterilized by passing through
sintered glass filters. The concentrations were
such that upon adding 0.1 ml of the sterile
solution to 4.9 ml of previously sterilized meat-
infusion broth (pH 7.2) a final concentration
0.2 or 0.5% sugar resulted.

Eighteen bacterial species and 4 yeasts were
used in this work. The bacteria were stock
strains, and the yeasts were obtained from
Dr. L. J. Wickerham of the Northern Regional
Laboratory in Peoria, Illinois.

The utilization of the sugars was determined

2 McCloskey, C. M., and Coleman, G. H., J. Am.
Chem. Soc., 1943, 653, 1778.

3 McCloskey, C. M., Kirby, R., and Coleman,
G. ., Ind. Eng. Chem., 1944, 36, 1040.

4+ McCloskey, C. M., Pyle, R. E., and Coleman,
G. 1L, J. Am. Chem. Soc., 1944, 66, 349,

5 Reichstein, T., and Bosshard, W., Helv. Chim.
Acla., 1934, 17, 753.

6 Licser, T., and Leckzyck, E., Ann., 1934, 511,
137.

7 Sundberg, R. L., McCloskey, C. M., Rees, D. E.,
and Coleman, G. I, J. Am. Chem. Soc., 1945,
67, 1080.

$Bell, D, J., J. Am. Chem. Soc., 1936, 58, 859.

9 Richtmyer, N. K., and Hudson, C. S, J. 4m.
Chem. Soc., 1935, 57, 1716.

10 Isbell, 1. 8., J. Research Nat. Bur. Standards,
1930, 3, 1185.

11 Hudson, C. 8., and Pacsu, K., J. Am. Chen.
Soc., 1930, 52, 2522,
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by the conventional method of detecting acid
and gas production; bromocreso]l purple was
employed as the indicator of acid formation,
and a Durham tube was used to detect gas. The
bacteria were incubated at a temperature of
37°C, and the yeasts at 25° to 30°C All
tubes were observed for a period of one week.

Results. The results of this study are briefly
summarized in Table I. It will be seen that
the methylated sugars, levoglucosan, neo-
lactose (galactose -+ altrose), and the Schar-
dinger dextrins are not readily utilized by bac-
teria or yeasts. It is of interest that neo-
lactose is not fermented by any of the coliform
bacteria which normally utilize lactose.
Primeverose and turanose were utilized by cer-
tain Escherichia-Aerobacter-Klebesella species
or strains, and these sugars may be of some
value for differential purposes, if a larger
number of organisms were employed. Taga-
tose appears to have some importance in sep-
arating certain coli-aerogenes forms, and for
differentiating between Eberthella and Shigella
species. This sugar may also be of importance
in characterizing some of the Salmonella spe-
cies. Ordinary trehalose has an a,a configura-
tion and is fermented by some of the coliform
bacteria and Salmonella species.? The B,8-
trehalose used in this study differs from the
ordinary trehalose in that it is attacked by
certain coliform bacilli, but is not utilized by
any of the Salmonella species tested.

In general, none of the sugars is of any
value in separating the species of yeasts em-
ployed: only Saccharomyces Carlesbergensis
and Sacch. Bayensis produced slight acid from
turanose.

Summary. Thirteen rare sugars, including
turanose, tagatose, neolactose, primeverose,
vicianose, 8,8-trehalose, three methylated glu-
coses, and the Schardinger dextrins were tested
for their utilization by 18 bacterial species and
4 yeasts. Some of these sugars appear to be
of value for differentiating certain members of
the enteric group of bacteria.

12 Bergey, D. H., Breed, R. 8., Murray, E. G. D,
and Hitchens, A. P., Bergey’s Manual of Dcter-
minative Bacteriology, 5th Ed., Williams & Wil-
kins Co., Baltimore, 1939.



