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[57] ABSTRACT 

A method useful in identifying microorganisms and an 
apparatus useful to identify microorganisms, which ap 
paratus comprises a ?at sheet of‘ absorbent material, 
the material characterized by a plurality of separate 
test zones therein, each zone including a substrate and 
an indicator, the substrate and indicator of each of the 
zones so selected on the sheet material so as to pro 
vide, by the reaction or a nonreaction of the microor 
ganism in question with the substrate in the zone, an 
indication of the identi?cation of the microorganism. 

12 Claims, 3 Drawing Figures 
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METHOD AND APPARATUS FOR THE 
IDENTIFICATION OF MICROORGANISMS 

BACKGROUND OF THE INVENTION 

In general, the identification of various gram 
negative and gram-positive microorganisms by their 
biochemical reactions has become a common proce 
dure. Such techniques have proven most useful in as 
signing a genus and species to an unknown microorgan 
ism. Its identification is arrived essentially by the ability 
or inability of the particular microorganism to attack a 
speci?c substrate, the substrate being incorporated into 
a nutrient medium. Typically, the culture medium 
would contain appropriate nutrients to encourage the 
growth of particular microorganisms, a speci?c sub 
strate (i.e., carbohydrate) and a suitable indicator, so 
that after a desired incubation period, the specific bio 
chemical activity of the sample containing the microor 
ganism may be determined. This would generally take 
a period of 24 to 48 hours. 
The identification of microorganisms is often de 

tected based on their ability or inability to cause fer 
mentation of a carbohydrate in the presence of an indi 
cator. For example, the biochemical identification of 
the genus Salmonellae may be accomplished by em 
ploying a culture media containing a variety of differ 
ent substrates, such as lactose, glucose, ornithine, ly 
sine and phenylalanine. Microorganisms belonging to 
the Salmonella group would not be expected to attack 
phenylalanine or lactose. They would, however, be ex 
pected to attack lysine, ornithine and glucose. Thus, 
any organisms suspected as belonging to the genus Sal 
monellae would not attack either lactose or phenylala 
nine. It should be pointed out that identification of mi 
croorganisms as outlined above is attempted only on 
pure cultures. Thus, after primary isolation (usually 
after a 24-hour incubation period) on an appropriate 
nutrient medium (i.e., blood agar medium), isolated 
colonies will appear, and these are transferred to indi 
vidual, speci?c identifying mediums as alluded to 
above. 
During the past few years, many efforts have been di 

rected toward the development of rapid bacteriological 
identi?cation techniques, so that information concern 
ing the identi?cation of particular microorganisms; for 
example, in urine samples, throat swabs and the like, 
may be rapidly determined and proper preventive or 
corrective action taken. All of the presently available 
identification techniques are based, ?rst, on isolating 
the microorganisms from infected patient tissue on a 
primary culture. Isolation of the microorganisms is typ 
ically accomplished by innoculating a primary culture 
containing a nutrient with the bacteriological sample 
material and incubating the innoculated primary cul 
ture for a period of time, generally 24_ hours, after 
which the resulting isolated microorganism is removed 
and innoculated into a number of different identi? 
cation systems. Such identi?cation systems include a 
tubed media containing nutrient material and specific 
identifying substrates, such as carbohydrates and ap 
propriate indicators. These different tubed media are 
innoculated with the primary isolate and then incu 
bated at 37°C for an additional 24-hour period. After 
this incubation period, the reactions in each of the 
tubed media are read and recorded. Identification of 
the organism can be made by comparing the reactions 
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2 
noted with thosepreviously established for each organ 
ism. ‘ 

An additional method employed. to identify microor 
ganisms, although not frequently used, involves the im 
pregnation of the particular substrate and culture me 
dium on a paper disc. An additional disc is impregnated 
with an indicator. The prepared disc is now placed in 
culture tubes, water is added, and the solution then in 
noculated with the microorganism in question. As pre 
viously, the tubes are incubated and read after a suit 
able incubation period. By employing a series of cul 
ture tubes, the identification of the microorganism in 
question can be determined. Such techniques as de 
scribed, while useful in identifying microorganisms, re 
quire a number of tubes, a variety of individual obser— 
vations of each tube and assessments of the reaction 
and nonreaction of the products involved, and a com 
parison of the reactions in order to arrive at a suitable 
identification of the microorganism, all of which in 
volve time and the possibility of error. Accordingly, a 
method which provides for a rapid and simple identifi 
cation of microorganisms in a single procedure would 
be most desirable. 

SUMMARY OF THE INVENTION 

My invention relates to a simple, rapid error-free 
method and apparatus for identifying microorganisms. 
My method provides a single-step procedure or tech 
nique by which the reaction or non-reaction of a micro 
organism in question can be ascertained. My apparatus 
useful in my method comprises an absorbent sheet ma 
terial characterized by a plurality of different zones, the 
zones selected to determine by the reaction or nonreac~ 
tion of a substrate and indicator in each zone with the 
identification of the microorganism. My method and 
apparatus allows a person to determine a plurality of 
different biochemical reactions, all on a single sheet of 
material, of the microorganism in question at the same 
time from a single test procedure and on a single cul 
ture plate. 
My method comprises impregnating an absorbent 

sheet material, such as paper in the form of a paper 
disc, with a substrate subject to chemical reaction or 
nonchemical reaction with a microorganism and an 
identification agent to detect the chemical reaction or 
nonchemical reaction between the substrate and the 
microorganism in question. For example, the substrate 
might be a carbohydrate subject to fermentation, and 
an indicator subject to color change upon fermentation 
of the carbohydrate. The sheet material is impregnated 
in a plurality of zones, each zone containing a different 
substrate and an indicator. The zones may be placed in 
any position or form, and generally there will be from 
four to eight zones in each paper disc, each zone sepa 
rated from the other zone so that the chemical reaction 
in one zone will not be obscured, overlapping with the 
chemical reaction of another zone. impregnation of the 
paper disc may be accomplished by placing a drop of 
the substrate and identifying agent on the paper disc 
and drying the disc rapidly. If desired, each particular 
zone may be identi?ed and numbered, such as by plac 
ing a printed circle line around each zone, and number 
ing the zone, providing a code substrate identifying 
agent in each zone, or the color change in each zone 
required to identify each particular microorganism. 
My method comprises placing the impregnated sheet 

material containing the various zones selected for a 
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particular microorganism onto the top surface of a cul 
ture plate on which the microorganism in question has 
been streaked out, the culture plate containing the 
streaked microorganism in question with the absorbent 
sheet material contained in the zones, and the top sur 
face is then incubated, and after an appropriate incuba 
tion period of time, the culture plate is removed and 
observation made of the reaction occurring in the vari 
ous zones of the absorbent sheet material. Thus, in a 
rapid, simple and effective manner, on a single sheet of 
paper and culture plate, the microorganism in question 
could be rapidly identified. Since the substrate and in 
dicator would, by simple diffusion, diffuse into the me 
dium, and by observing the color change on the absor 
bent sheet material about each zone, identification of 
the microorganism can be made. If desired, the absor~ 
bent sheet material may be dampened with a little 
water while being placed on the top surface of the cul 
ture plate in order to promote diffusion and rapid reac 
tion. Of course, it is obvious that different multiple 
paper discs be prepared, each containing a different set 
of zones and different substrates and indicators, each 
paper disc selected to identify a particular microorgan 
ism. The different substrates and indicators to be used 
would be determined by the nature of the microorgan 
ism in question, 
FIG. 1 is a plan view of an impregnated paper disc of 

my invention. 
FIG. 2 is a cross-sectional view of my disc along lines 

2—2 of FIG. 1 in a culture plate. 
FIG. 3 is a schematic illustration of my method of 

identifying a microorganism in an inoculated culture 
plate. 

DESCRIPTION OF THE INVENTION 

The biochemical identification of, for example, the 
genus Salmonellae is accomplished by preparing a gen 
erally circular paper disc, which disc has been impreg 
nated to form six generally circular zones, each zone 
impregnated as follows: 
A phenol red and lactose 
B phenol red and mannitol 
C phenol red and adonitol 
D phenol red and dulcitol 
E phenol red and glucose 
F phenol red and sorbitol 

A bacteriological sample isolated containing the micro 
organism in question is then streaked out onto the sur 
face of a culture plate containing trypticase soy agar. 
The surface of the culture plate is streaked with the 
sample, using a bacteriological loop, so that the entire 
surface is contacted with the sample. The impregnated 
paper disc which is generally designed to fit within the 
culture plate is then placed on top of the streaked sam 
ple. The culture plate is then incubated for about 24 
hours at a temperature of 37°C. The culture plate is 
then removed, and the paper disc then observed for a 
color change about the peripheral edges of each of the 
zones. If the culture sample contains the microorgan 
ism Salmonella, then the substrates in zones B, D, E 
and F would be fermented after incubation, and fer 
mentation of these zones is detected by a color change 
in the indicator about the pheripheral edges of the 
zone. In the present case, a yellow zone indicating fer 
mentation would be seen around the edges of the zone 
containing the fermented compounds, while no color 
change would be observed for zones A and C. 

0 

20 

25 

40 

45 

55 

4 
FIG. 1 shows an impregnated paper disc 10 of my in 

vention which comprises an absorbent circular paper 
sheet 12 having a diameter less than the culture plate 
or Petri disc in which it is to be used. The paper sheet 
12 contains six zones as set forth above, with a circular 
line 18 about the zones, and each zone identi?ed by the 
alphabetical letter shown. 

FIG. 2 shows the use of the paper disc 10 (along the 
lines 2—2 of FIG. 1) in a circular culture plate 14 con 
taining an inoculated culture medium 16. The culture 
plate and the disc subsequently are incubated and the 
color changes of each zone observed to identify the mi 
croorganism. 
FIG. 3 is a schematic illustration of the method of 

using my paper disc l0,to identify a microorganism in 
a manner set forth above. 

In a similar manner, the biochemical identification of 
Escherichia coli may be accomplished by employing a 
paper disc with zones as follows: 

phenol red and lactose 
phenol red and glucose 
phenol red and mannitol 
phenol red and dulcitol 
phenol red and adonitol 
phenol red and inositol 

If the sample is E coli, then after incubation, a color 
change would be observed around the peripheral edges 
of the zones containing the fermented glucose, lactose, 
dulcitol and mannitol, while inositol and adonitol 
would not be fermented by E coli. 
My method and apparatus has been described by im 

pregnating a single sheet of paper with the substrate 
identifying agent; however, it is also recognized that 
each zone may also be represented by a separate paper 
disc or absorbent disc placed or adhered to a carrier 
sheet, rather than having a single absorbent sheet con 
taining impregnated zones. The absorbent sheet mate 
rial should be selected to have a capillary attraction so 
that there may be contact between the sample on the 
culture plate and at least the peripheral edges of each 
zone so that some diffusion between the substrate and 
identification agent and the sample will occur during 
the incubation period to provide a reaction by which 
the microorganism can be identified. To provide good 
contact, the impregnated paper disc should be placed 
down firmly onto the surface of the culture medium to 
promote diffusion and reaction. 
What I claim is: 
1. Means useful to identify a microorganism through 

a change in abosrbent by the reaction or nonreaction 
of the microorganism with a carbohydrate comprising: 

a. an essentially flat sheet of absorbent material 
adapted to be placed onto the top surface of a cul 
ture medium containing a microorganism where 
identity is to be determined; 

b. the absorbent material free of restriction on at 
least one surface thereof and having a plurality of 
distinct and separate test zones thereon in a suffi 
cient number such that the microorganism can be 
identi?ed; 

0. each test zone containing absorbed thereon in 
combination a carbohydrate and a pH color indica 
tor of phenol red, which indicator changes color 
about the periphery of the test zone on the fermen 
tation of a carbohydrate by the microorganism; and 

d. the indicator employed in each test zone being the 
said phenol red and the carbohydrate in each test 
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zone a different carbohydrate, whereby the absor 
bent sheet may be placed on top of a culture me 
dium containing a microorganism in a culture 
plate, and the change in color and lack of color 
change about the periphery of the test zones used 
to identify the presence or absence of a particular 
microorganism. 

2. The means of claim 1 wherein the absorbent mate— 
rial comprises a paper sheet having from four to eight 
test zones thereon. 

3. The means of claim 1 wherein the carbohydrates 
are selected from the group consisting of lactose, man 
nitol, adonitol, dulcitol, glucose, sorbitol and inositol. 

4. The means of claim 1 wherein the absorbent mate 
rial is a circular paper sheet adapted to fit within and 
cover substantially the entire surface of a culture me 
dium in a culture plate. 

5. The means of claim 1 wherein the test zones are 
generally circular, and a means of identification em 
ployed to identify the test zones or the color change in 
fermentation by the microorganism. 

6. The means of claim 1 wherein the test zones com 
prise separate absorbent discs secured to the absorbent 
sheet material. 

7. A method of identifying a microorganism in a cul 
ture medium, which method comprises: 

a. placing into contacting engagement onto the top 
surface of a culture medium containing or sus 
pected of containing the microorganism where 
identity is to be determined an essentially flat ab 
sorbent sheet material, the sheet material having a 
plurality of distinct and separate test zones thereon 
in a sufficient number such that the microorganism 
can be identified, each test zone containing a sub 
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strate and a pH indicator which, on reaction be 
tween the microorganism in the culture medium 
and the various substrates in the test zones, causes 
a change in color of the indicator about the periph 
ery of the test zones, or no change in color by non 
reaction, the test zones all having the same pH indi 
cator and different substrates; 

b. incubating the culture medium and the sheet mate 
rial with the test zones for a period of time to per 
mit the reaction or nonreaction of the microorgan 
ism with the substrates in the test zones; and 

c. observing the change in color, if any, about the pe 
riphery of each test zone as a means for identifi 
cation of the microorganism. 

8. The method of claim 7 wherein the substrate is a 
carbohydrate selected from the group consisting of lac~ 
tose, mannitol, adonitol, dulcitol, glucose, sorbitol and 
inositol. 

9. The method of claim 7 wherein the sheet material 
is an absrbent paper disc, and which includes wetting 
the surface of the sheet material with water prior to in 
cubation. 

10. The method of claim 7 wherein the substrate is 
selected from the group of lysine, ornithine and phenyl 
alanine. 

11. The method of claim 7 wherein the indicator is 
phenol red. 

12. The method of claim 7 which includes: 
a. securing separate absorbent discs as test zones to 

the absorbent sheet material; and 
b. placing the absorbent discs into contacting engage 
ment onto the surface of a culture medium. 
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