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Three bacterial species Pseudomonas aeruginosa, Proteus
mirabilis and Klebsiella pneumoniae were dominant in more
than 100 field samples of water-based metalworking fluid. They
survived well together in 12 of 15 market fluids and in several
ASTM test methods withstood fungal competition. They are recom-

mended as candidate inoculum for evaluating biocides.

INTRODUCTION

In an earlier study (/), the value of a spoiled fluid as the
basis for challenging the bioresistance of a water-based
metalworking fluid was reported. This was done to establish
the role of the inoculum in assessing reliability of a bioresis-
tance test method being promulgated by Technical Com-
mittee L of ASTM sp D-2, based on ranking rather than
absolute counts. The results seemed independent of the
original source of the inoculum. This suggested that the
same qualitative evaluation of bioresistance could be made
at different locations making the concept of a universal in-
oculum both unnecessary and potentially feasible. This is
no contradiction but rather a rcflection of the different
aims of two test methods. The ASTM D-2 L bioresistance
test is aimed primarily at inplant evaluation for product
selection; the other, originating from a task force of
ASTM E35.15 is being promoted for the evaluation of
biocides in water-based metalworking fluids. It is this re-
quirement i. e. of a universal inoculum, that will grow in a
very large number of biocide-free proprietary fluids (in the
latter tests) for demonstrating biocide efficacy, that
suggested the need for this research.
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PROCEDURE

Prior to and during the course of this study, more than
100 field samples were evaluated microbiologically and the
dominant species identified (Table 1), (the technique will be
described below). This survey was considered sufficiently
representative to serve as a repository for candidate or-
ganisms in the proposed universal inoculum. However, a
number of species isolated had counterpart namesakes with
pedigrees established by the American Type Culture Col-
lection (ATCC). It was deemed appropriate to evaluate
these in metalworking fluid for survival and/or growth
characterization since their use had already been estab-
lished for other biocide test systems (e. g. sanitizers, disin-
fectants).

ISOLATION AND IDENTIFICATION OF CULTURES

Metalworking fluid samples were streaked on a variety of
selective and differential solid media to initially characterize
the general taxonomic location of the isolate. Bacterial col-
onies with different reactions and morphologies were trans-
ferred to soy peptone casein digest agar, incubated 24
hours at 30°C and then identified. Fungal isolates were
identified to genera by macroscopic and microscopic ap-
pearance.

Isolated and identified organisms used throughout these
studies were maintained on soy peptone casein digest agar
(bacteria) and potato dextrose agar (fungi) incubated at
30°C and transferred to fresh agar slants every ten days.
Inocula for each test were prepared from fresh slants trans-
ferred into soy peptone casein digest broth for bacteria and
Czapek-Dox broth for fungi. The cultures were incubated
at 30°C with continuous shaking, 48 hours for bacteria and
120 hours for fungi.
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