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A total of 150 isolates of Staphylococcus aureus were subjected to the tests on the API Staph system. Of
these, _50 were a_lso tested by conventional methods, using the same tests as those found on the API Staph strips.
Applymg the pnnciples of numerical taxonomy, the relationship between these isolates was 82 % and more.
Tests for the metabolism of sucrose and N-acetyl-glucosamine and for the production of argenine dihydrolysate
and urease appear to be superfluous in the identification of S. aureus in this system.

0,5 on the McFarland scale. When testing for aerobic
acid production in carbohydrates, the hydrolysis of arginine and the presence of urease, 0,2
of this suspension was transferred aseptically to each of the relevant
reagents.

INTRODUCTION

When employing the API Staph system for the identification of S. aureus, a positive dia~nosis can be made in
102 different ways, but the diagnosis should in each case
be confmned by a coagulase test (Anon, 1983).
Jasper, Infante & Dellinger (1985) employed this
system for the identification of staphylococci from bovine milk. Although they obtained an overall accuracy of
only 41 %, at least 95,5% of their isolates of S. aureus
could be correctly diagnosed in this system. These figures are of the same order as those obtained by Langlois,
Harmon & Akers ( 1983) on S. aureus organisms of similar origin.
For the purpose of this investigation 150 isolates of S.
aureus from bovine milk samples were identified by the
application of standard bactenological techniques, such
as catalase, oxidase, phosphatase and Voges-Proskauer
tests as well as by the fermentation of glucose and mannitol (Erasmus, 1985). Subse,<~,uent to these preliminary
tests the isolates were all subjected to the 19 different
tests on API Staph strips. Fifty of these isolates were also
subjected to conventional methods using the same tests
found on API Staph strips. Results were compared by
applying the principles of numerical taxonomy.

me

Acid production in d-glucose, d-fructose, d-mannose,
maltose, lactose, d-trehalose, d-mannitol, xylitol, d-melibiose, raffinose, xylose and sucrose was determined in
phenol red broth* (pH 7 ,4) containing I % (mlv) of the
respective carbohydrate. Acid production in a-methyl
glucoside and N-acetyl-glucosamine was determined m
mineral-salt-broth containing bromocresol purple indicator (Baird-Paker, 1963) and 1 % of the respective substrate.
When testing for carbohydrate metabolism, the suspensions were all incubated for 22-24 h at 37 °C. A
reaction in phenol red broth was taken as positive when
the colour of the indicator changed from red to a definite
yellow. In the case of mineral salt medium, a reaction in
which the colour of the medium changed from violet to
yellow was taken as positive.
Tests for nitrate reduction, the presence of phosphatase, arginine dihydrolase and urease were performed
according to Cowan (1979). Acetoin production was
determined by employing the paper-disc technique of
Davis & Hoyhng (1973).

MATERIAL AND METHODS

Bacterial isolates

Comparison of isolates by numerical taxonomy

All milk smaples were treated and the suspect colonies
of S. aureus were isolated as previously described (Erasmus, 1983, 1985). Cellular morphology and the purity of
a culture were determined microscopically after the application of Gram's stain (Preston & Morrell, 1962).
Each of these isolates was also tested for the presence of
catalase, oxidase and phosphatase, the fermentation of
glucose and mannitol, the coagulation of rabbit plasma
and the E!"oduction of acetoin during the metabolism of
glucose (Erasmus 1983, 1985).

The similarity of 2 organisms was calculated according to the formula suggested by Stanier, Doudoroff &
Adelberg (1972). The dendrogram according to which
the relationship between the different organisms is
given, was construced as previously described (Erasmus,
1983).
REsULTS AND DISCUSSION

As the relevant or~anisms were all Gram positive,
oxidase negative cocci, which reacted positively to the
catalase, phosphatase and Voges-Proskauer tests, and
could ferment both glucose and mannitol within 24-48
h, they could all be classified asS. aureus.
The dendrogram, which depicts the relationship between these isolates based on results obtained in the API
Staph system as well as by the conventional version of
the same tests, is given in Fig. I. As organisms mi~ht be
considered as belonging to the same genus at a similarity
level of 65 % and above, and to the same species at a
similarity of 75 % and above (Skerman, 1973), these

API Staph system
All the tests with the API Staph system were performed according to the manufacturer's instructions. The
identities of the isolates tested were determined with
reference to the expanded analytical profile index.

Conventional biochemical techniques
Colonies of S. aureus, taken from a TBA* plate, were
suspended in sterile nutrient broth* to a density equal to
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isolates could all be classified as a single group of organisms with a level of similarity of 82 % and above (Fig.
1). According to the above reasoning, the 150 isolates
could thus all be classified as a single species.
% Similarity

TABLE I Comparison of test results when employing A.P.I. Staph
and conventional techniques on 50 isolates of Staphylococcus aureus
Number of isolates

Number

Negative*

Positive*

Reactions

8 0 r : - - - - - - - - - 9 0 T - - - - - - - - _ _ _ : 1 , _ : 0 0 : . . _ of isolates

Positive** Negative** Positive** Negative**
d-~lucose
d- ructose

d-mannose
Maltose
Lactose
d-trehalose
d-mannitol
Xylitol
d-melibiose
Nitrate reduction
Phosphatase
Acetoin production
Raffinose
Xylose
Sucrose

28

6
3

68
80

50
50
50
50
50
50
50

50
50
3

47
50
50

50
50

49

I

47
40
20

3
I
26

50

A-methyl-~lycoside

N-acetyl-g ucosamine
Argenine dihydrolase
Urease
80

90

100

FIG. I Dendrogram showing the relationship between the different isolates

6

3
4

* Reactions in API Staph system
** Reactions with conventional techniques
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When employing API Staph and conventional techni<}!:!eS for the diagnosis of S. aureus on the same isolates
(Table 1), the conflicting results obtained in the metabolism of sucrose and N-acetyl-glucosamine and in the
production of aq~inine dihydrolase and urea were to be
expected. Notwithstanding the conflicting results, the
organisms could all be classified as S. aureus,
indicating the irrelevance of these particular tests in the
preliminary diagnosis of S. aureus when the API Staph
system is employed. As the final diagnosis of this organism via the API Staph system can only be made on the
strength of an additional, positive coagulase test, one is
tempted to conclude that this particular system should
not be used for the diagnosis of S. aureus at all.
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