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Edmonds, P., 1st Quarter Report, Dec. 1, 2000

Information provided in this “First Quarter Report” is a summary of some experimental
work that is outlined in Phase 1. “Fundamental Microbial Taxonomic Analyses of
Emulsions” in the original proposal.

I. Personnel Assigned to this Project:

Paul Edmonds, Ph.D., Principal Investigator

Cindy Korir, Third-Year Ph.D. Student (Graduate Research Assistant)

Melissa Bowman, Second-Year M.S. Student (Expected to Graduate Dec. 16, 2000).

II. Initial Experiments.

The first five “contaminated” samples shipped from Air Products Polymers arrived
September 8, 2000. These samples were stored at room temperature in the dark in my laboratory,
Room 224, Cherry Emerson Building, 310 First Drive, on the Campus of the Georgia Institute of
Technology, Atlanta, Georgia 30332, These samples are listed below in Table 1.

Our first objective was to analyze each of those samples for the “presence” of viable
microorganisms (i.e., species intentionally added by Air Product’s Personnel, and “natural
contaminated samples). The Spread-Plate Method was used to analyze each sample for “total
viable counts”. Each sample was shaken well. Then, 10-ml was removed and serially diluted
10-fold in sterile 0.85% saline. Subsequently, 0.1 ml from each dilution was added to the surface
of four different media (described below), and spread using a bend glass rod (hockey stick) to
obtain isolated colonies. Plates were incubated at 37°C, and at room temperature. Then plates
from each dilution that contained growth were observed for colony morphology at 24, 48, and

72 hours. Each “different” colony type was subcultured to an agar slant and stored.
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Isolation Media Used When Analyzing Emulsion Samples in Table 1.

Trypticase Soy Agar (TSA) -- a general purpose medium for bacteria.

Phenylethanol Agar (PEA) -- a selective medium used for the isolation of staphylococci and
streptococcl, and is inhibitory to gram-negative bacteria.

Sabouraud Dextrose Agar (SAB) -- used for cultivation of fungi (yeasts and molds).

Psuedosel (Cetrimide Agar) Agar (PA) -- selective for the isolation of Pseudomonas aeruginosa.

Table 1. Contaminated Emulsion Samples

Label on Sample Brief Description of Sample

1) Airflex 400 (Lot # F-145) Intentionally contaminated with Rhodoturula glutinis,
Candida tropicalis, Candida guillermondi, Aspergillus species, Trichoderma virde, Sporothrix

species, Cladosporium species, and Geotrichum candidum.

2) Airflex 323 (Lot #A-147) Intentionally contaminate with Gluconoacetobacter
liqguefaciens.

3) Arflex 323 (Lot # F-123) Intentionally contaminated with a mixture of various
bacteria.

4) Airflex 192 (Lot # D-66) Intentionally contaminated (Same as No. 3).

5) Airflex 400H (Lot# B-118) Naturally contaminated.
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Results:

Table 2. Microorganisms Recovered (Based on Colony Type & Gram Stain Reaction)

Emulsion Type Morphology & Gram Reaction

1) Airflex 400 (Lot # F-145).
Pseudosel Agar: No Growth of Microorganisms
Phenylethanol Agar: Yeast (Slant # C; and Slant Cy)
Sabouraud Dextrose Agar Mold (Slant # C, and Slant C)
Trypticase Soy Agar Molds (Slant # C, and slant Cy),

Yeast (Slant # C,)

2) Airflex 323 (Lot # A-47).
Pseudosel Agar: No Growth of Microorganisms
Phenylethanol Agar: No Growth of Microorganisms
Sabouraud Dextrose Agar: Yeast (Slant #C 323 and Slant C,323)
Trypticase Soy Agar: Yeast (Slant #C,323)

3) Airflex 323 (Lot # F-123).
Pseudosel Agar: No Growth of Microorganisms
Phenyethanol Agar: Gram-Positive Rods (Slants #P, Pg P; Py Py)
Sabouraud Dextrose Agar: No Growth of Microorganisms

Trypticase Soy Agar: Gram-Posttive Rods (Slants #P, P, P; P,)
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Table 2. (Cont’d)

4) Airflex 192 (Lot # D-66).
Pseudosel Agar:

Phenyethanol Agar:

Dec. 1, 2000

Gram-Negative Rods (Slants #M,,, D66 and M, D66).
Gram-Positive Cocci (Slants # M,, D66, M; D66, M,, D66,
and M,, D66).

Gram-Positive Rods (Slants #M,, D66, M|, D66, M, D66,
and M, D66).

Gram-Positive Cocci (slants # M5 D66, M, D66).

Sabouraud Dextrose Agar: Yeast (Slants # M, D66, M, D66, M,D66).

Trypticase Soy Agar:

5) Airflex #400H (Lot #B-118).
Pseudosel Agar:
Phenylethanol Agar:
Sabouraud Dextrose Agar:

Trypticase Soy s.gar:

Gram-Negative Rods (Slant # M, D66)
Gram-Positive Cocci (Slant # M, D66)

Gram-Positive Rods (Slant # M; D66)

Gram-Negative Rods (Slants # M, M,, M; M,)
Gram-Negative Rods (Slants # M; M M, M)
Gram-Negative Rods (Slants # My, M, M}
Gram-Positive Cocci (Slant # M ,)

Gram-Positive Rods (Slant # M, ;)
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Summary/Discussion of Organisms “Recovered” from Emulsion Samples:

All organisms listed above that were recovered have been subcultured to Mueller-Hinton
Broth + 15% Glycerol and stored in a Revco Freezer at -85°C. Subsequently, we can “activate”
these organisms (when desired) for use in experiments and/or for “Identification”. Please note
that when it becomes “essential” for us to identify a particular organism, we can obtain this
information “efficiently” by sub-contracting with a commercial firm that will identify
“isolates” on a fee/culture basis.

As stated during your “Site Visit” to my laboratory at Georgia Tech (10/11/00) and in my
follow-up E-Mail note (10/23/00), [ have re-arranged (in-part) some of the “initial” experiments
outlined in the Original Proposal to focus on the “functional” role of organisms in the
Emulsion Environment. These experiments are divided into two groups:

(i) The “Cross-Streak Interaction Experiment” to determine if a “particular”
organisms produces a substance (antibiotic, bacteriocin, or lytic phage) that will inhibit other
organisms. Results from this group of experiment will provide “presumptive” information on
“ecological succession” in the emulsion environment, and/or enable us to determine which
species are genetically capable of becoming more “dominant” in the emulsion environment.

(ii) The other group of experiments will be designed to test the ability of organisms to
“Metabolize (Utilize or Degrade) Emulsion Components”. Briefly, a “chemically defined
medium” (without any organic carbon or organic nitrogen) will be sterilized. After which, a
measured quantity of a “designated” emulsion component will be added. Then, the vessel will be

inoculated with a “Microbial species”, and analyzed for growth (increase in cell numbers).
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In an effort to utilize our time efficiently, and generate data from organisms interacting in
the “Cross-Streak” experiment, we developed the following protocol utilizing a Yeast, as the
presumptive “Producer” organism. This Yeast grew will on “Sabouraud Dextrose Agar”but
not on the other media used in the “isolation/recovery” experiment, previously discussed.

I. Protocol for the “Cross-Streak Interaction Experiment”:

A. One liter of Sabouraud Dextrose Agar was prepared, autoclaved, and poured into
“pre-sterilized glass petri plates” (Note: Glass plates must be used, because one step in this
experiment, require the use of chloroform [a reagent that will dissolve plastic petri plates]).

B. The presumptive “Producer” organisms.” was cultivated in Sabouraud Dextrose
Broth. From this broth culture, a sterile cotton swab was used to inoculate one Sabouraud
Dextrose Agar plate, by making a single streak across the center of plate on the surface of the

medium as shown below (Figure 1), after 72 hours of incubation at room temperature.
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C. Following the 72-hour growth period, the glass-plate culture of the yeast was placed
on the top of a laboratory bench in an “inverted position”.

D. Then, 0.5 ml of Chloroform was added to the lid of the glass plate. Immediately,
the plate was closed, and allowed to remain on the laboratory bench in the “inverted”
position for 30 minutes. (Note: During this period, chloroform vapors denatures the lipids
in the “cytoplasmic membrane” of the presumptive “producer organism” -- a lethal event.)

E. Then, the residule cell debris (from the dead “producer organism”) is removed with a
sterile cotton swab, and discarded.

F. The same plate (containing) medium from which the presumptive “Producer
Organism” had grown, is now re-inoculated by “cross-streaking” four different organisms,
about one-inch apart (horizontally crossing the area where “producer” organisms had
grown) on the surface as shown in the photo below. (Note: Five Sabouraud Agar Plates [same
producer strain] interacting against 20 different “cross-streaked” horizontally inoculated
organisms constituted the first experiment).

II. Results from this “preliminary” cross-streak experiment: Plate #5 is shown below
(Figure 2), shows the “inoculated area” of four organisms, after the “secondary incubation
period of 48 hours). Growth of organisms labelled “R” (a Gram-Positive Coccus) was
inhibited by “substances” (antibiotics, bacteriocins, lytic pages, etc.) excreted into the
medium by the “Yeast” during its growth period before being killed by chloroform vapors.
Organisms labelled “Q” and “S” grew well on Sabouraud Dextrose Agar, but were not

inhibited. Organism labelled “T” did not grow on Sabouraud Dextrose Agar.
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PLATE NO. 5

Figure 2. Plate #5 from the preliminary “Cross-Streak™ Experiment. Areas of “cross-streaks”
labelled “Q”, “R”, “S”, and “T™ represent specific organisms. Growth of organism “R” (a
Gram-Positive Coccus) was inhibited by “substances” secreted into the medium by the
Producer (a Yeast). Organisms “Q” and “S” grew well on Sabouraud medium, but their growth
was not inhibited. Organism “T”’did not grow on Sabouraud Dextrose Agar.

(NOTE: (i) Sabouraud Dextrose Agar was a medium “currently available” in my stock
laboratory supplies. (ii) Subsequently, we tested all 20 organisms used in this experiment for
their ability to grow on the following media: Sabouraud Dextrose Agar (pH 5.6); Potato
Infusion Agar (pH 6.8); and Potato Infusion Agar, supplemented with “Tartaric
Acid”|pH 3.5]). All of the 20 organisms (labelled A thru T) grew well on both Sabouraud
Dextrose Agar, and on Potato Infusion Agar. None grew on Potato Infusion agar,

supplemented with Tartaric Acid.
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We have received the following Emulsion Components (raw materials), and are
beginning to test them in Experiments utilizing “mineral medium - organic carbon and

organic nitrogen) to determine if organisms in Table 2 will grow (increase in numbers) and/or

degrade them.

List of Raw Materials Received
Material Brief Description
Igepal C0-887
Igepal C0-630
Colloid 675
Rhodapon UB
Polystep B-27
Natrosol Type 250LR PA
Tergitol (TM) 15-2-20
Airvol 523
Airvol 107
Airvol 205
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Summary

Data and discussion in this report are “preliminary”. These experiment will be repeated
using both Sabouraud Dextrose Agar and Potato Infusion Agar. Furthermore, we have ordered
the Type Strain of Gluconcacetobacter liquifaciens 1AM 1834 (IFO 12388) from the American
Type Culture Collection. This strain (in addition to the Gluconoaceiobacter from your
collection) will be the used in “controlled” cross-streaking experiments.

Simultaneously, we will continue to evaluate organisms that we have recovered from
emulsion samples (those listed in Table 2).

Please E-Mail me your response to this report.

Signcéd:;ﬁmw‘gW&_.
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EXECUTIVE SUMMARY

Information provide in this report pertains to the “functional or ecological role” of
microorganisms in contaminated emulsions, and these data were generated from two categories
of experiments: (I) cross-streak interaction experiments, and (ii) growth-challenge experiments to
determine if “selected” species isolated from contaminated emulsions “metabolize (utilize)
individual emulsion components”.

Cross-Streak Interaction Experiments.

Twenty isolates of microorganisms (unknown bacteria, yeasts, and molds) were evaluated
using the “cross-streak interaction experiment’ to identify isolates that may exhibit a
dominant role in contaminated emulsions. Each of these isolates were among species
recovered in our laboratory from the five original emulsions samples obtained from Air Products
Polymers (Airflows 400 [Lot # F-145]; Airflows 323 [Lot# A-147]; Airflows 323 [Lot# F-123];
Airflows 192 [Lot D-66]; and Airflows 400H [Lot #B-118]).

Preliminary results from a single “Cross-Streak Interaction Experiment” were shown in
our First Quarter Report with organisms growing on Sabouraud Dextrose Agar. Prior to
repeating that experiment, we tested all 20 organisms for their ability to grow on different
formulations of Potato Dextrose Agar: (a) Typical Formula (potato infusion, dextrose, and agar
[Remel, Lenexa, KS]), and (b) Modified Formula (potato infusion, dextrose, agar;
supplemented with “tartaric acid” [Becton Dickinson, Sparks, MD]). All of the 20 isolates used
grew well on Potato Dextrose Agar (Typical Formula), and this medium was used to generate

data contained in this report. Results obtained from these experiments (each performed in
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duplicate) provide presumptive evidence that three different species (each designated as
“producer-organisms”’) excreted substances into the medium (Potato Dextrose Agar) that
subsequently inhibited the growth of other isolates when inoculated on the same medium. These
results suggest that each “producer organism’ may exhibit a “dominant role”’ during
ecological interactions in a contaminated emulsion. It is important to remember that the three
“producer organisms” were selected “arbitrarily”. We planned to evaluate Gluconacetobacter
liquefaciens ordered from the American Type Culture Collection (ATCC 14835) for the
“dormancy role”, but it arrived February 16, 2001, and was not viable . (ATCC has promised a
replacement viable culture). We do not know the nature of those excreted inhibitory substances.
Each of the producer species (a yeast, and two different kinds of bacteria) has been preserved in
Muller-Hinton Broth + 15% glycerol and stored at -85°C in a Revco Freezer. In later stages of
this research project, any of these culture can be “activated by subculturing” (if desired), and
used in other kinds of experiments designed specifically to characterize those inhibitory
substances (i.e., determine if they are bacteriocins, lytic phages, antibiotic, or other
molecules).

Growth-Challenge Experiments.

We evaluated the Yeast “Producer-Organisms’ for its ability to grow in a mineral salts
medium; supplemented with four separate emulsion components (Igepal C0-630; Colloid 675;
Airvol 523, and Airvol 205). After an incubation period of two weeks at room temperature, no

grow was observed in any experiments with emulsion components.
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OBJECTIVES OF EXPERIMENTS COMPLETED IN THIS REPORT
Our specific objectives for experiments completed during the period covered in this
report are stated below under the “general name” for each experiment.:
A. Cross-Streak Interaction Experiments.
Objectives:
(1) To determine an appropriate growth medium for use in all subsequent
experiments.
(2) To perform each experiment with a single “producer” at least two times under
the same set of evironmental conditions.
(3) To generate data that will demonstrate “domance” for a Producer-Organism,
on the basis of its ability to excrete substances that will inhibit the growth of another organism.
B. Growth-Challenge Experiments.
Objectives:
(1) To test “Producer Organisms” for its ability to Utilize (Metabolize) a specific
emulsion component “added” to mineral salts medium, and incubated at room temperature.
(2) To evaluate the “outcome” by measuring growth (change in population size),

by using the Spread-Plate Method.
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METHODS/PROCEDURES/PROTOCOLS
I. Protocol for the Cross-Streak Interaction Experiment.
A. Materials & Reagents.
1. Glass petri plates (one/4 test organisms)
2. Pre-sterilized cotton swabs
3. 1-ml pipets
4. Chloroform
5. Potato Dextrose Agar and Potato Dextrose Broth (Typical Formula), dispense
the broth into tubes prior to autoclaving. Autoclave the agar in flask.
B. Procedure.
1. Prepare media according to manufacturers directions.
2. After sterilization of the Potato Dextrose Agar in an autoclave, allow to cool in
a water bath set at 55°C.
3. Then, pour the medium in Pre-autoclaved plates. After solidification, incubate
the plates overnight to detect any contamination that may have occurred when pouring the plates.
4. Use a sterile cotton swab to inoculatin the surface of potato dextrose agar using
a Potato Dextrose broth culture of the “Producer organism” by making a “single” vertical streak.
5. Incubate these plates at the temperature appropriate for growth of the
“Producer Organism”.
6. At the end of the growth period, place each of the plates that contain the

“Producer organism” on the laboratory bench in an “inverted postion.”
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7. Then, add 0.5ml of Chloroform to the inverted “lid” of each culture, and close
the plate immediate. Allow the culture to set exposed to chloroform for 30 minutes.

8. Then, turn the plate to “top-side” up, and use a sterile cotton swab to remove
“residual” growth (dead cells) killed by chcloroform vapor-disruption of cytoplasmic membrane.

9. Mark the outside edge of the plate for the “location” of previous growing
Producer Organism (i.e., the vertical streak).

10. Select four potato dextrose broth cultures of organisms to be inoculated; each
in a single cross-streak about one inch apart (horizontally crossing the area where the producer
organism had grown).

11. Incubate all of these plates containing the cross-streaked organisms
(secondary incubation period).

12. Following the secondary, growth period, record Inhibition (zone of no
growth) over the area where the “producer organism” had grown.

13. Take photographs of all plates to make permanent record of experimental
results.

I1. Protocol for the Growth-Challenge Experiments.

A. Use a commercial source of “mineral Salt medium” such as Bushnell-Hass Broth,
(Becton dickinson, Sparks, MD), and prepare according to manufacturers direction.

B. Then, dispense into bottles (each cotaining 90ml), and sterilize by autoclaving.

C. When cool, use a sterile 10 ml pipet to remove Sml of the mineral medium to a

separate sterile tube (use for culture suspension).
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D. Use a separate sterile 10 ml pipet to remove 10 ml (or 10 gms if solid) of the
appropriate ‘“‘emulsion component”, and gently suspend in the mineral salts medium.

E. Now, suspend the appropriate concentration (pre-washed cells/ml) of the “producer
strain in the Sml of mineral salts medium (pre-drawn) in item (C, above).

F. Add this cell suspension (the inoculum), which will consitute 100ml (including 10ml
of the designated emulsion component).

G. From this culture, prepare 10-fold dilutions through 5 serial dilutions, using a separate
pipet for each dilution.

H. Following the completion of the dilution series, use separate 1ml pipets to remove
0.1ml from each tube, and add it to the center of a potato dextrose agrar plate (these can be
plastic). Immediately, dip the hockey stick into alcohol, flame to sterilize, cool and “spreak
the culture” evenly on the surface by rotating the plate.

I. Incubate all plates at the temperature appropriate for the organisms.

J. Incubate the Culture in F (above), and repeat “G” through “I”” for each time period
in the experiment (Ohr through XHr).

K. After the inbation period, remove the plates and count the colonies/plate/dilution.
Only plates that contain between 30 and 300 colonies are valid for calculating the number

of colony forming units (CfU X the dilution factor) to yield CFU/ml.
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RESULTS

Interactions with the Yeast “producer strains” (C,323T,SAB) are shown in Figures 1 to 5.

Fig. 1. Cross-streaked organisms are: 1) M5, 192D66T, TSA (+), 2) MA400HT, PHE(-),

3) M,,,400HT PHE, 4) M,,192D66T,TSA. Inhibition = (+), No Inhibition = (-).

Fig. 2. Cross-streaked organism are: 5) M,;,192D66T,TSA (+), 6) M,,192D66T,PHE (+/),

7) M,5,192D66T,PHE (+), 8) M3, 192D66T, TSA (+). Tnhibition = (+), No Inhibition (-).
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Yeast “Producer-Strain” Results (Cont’d).

Fig. 3. Cross-streaked organisms are: 9) M;192D66T, SAB (-), 10) M,,192D66T,PSEU (+),

11) Ms192D66T,PSEU (+), 12) Mg400T,PHE (+). Inhibition: (+), No Inhibition: (-).

Fig. 4. Cross-streaked Cultures are: 13) M, 192T,D66T,PSEU (+), 14) M,4,192D66T,PSEU (+),

15) M,,192D66T ,PHE (+), 16) M,192D66T,PHE (+). Inhibition: (+), No Inhibition: ().

10
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Yeast “Producer-Strain” Results (cont’d).

Fig. 5. Cross-streaked organisms are: 17) M,192D66T SAB (-), 18) M,,,192D66T, TSA (-),

21) M,192D66T, TSA (+), 22) M,192D66T,PHE (+). Inhibition: (+), No Inhibition: (-).

11
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Interactions with “Producer-Strain (M,192D66T,TSA) are shown in Figures 6 to 10.

1

Fig. 6. Cross-streaked organisms are: 1) M, 192DT,TSA (+), 2) Mc400HT,PHE (+),

3) M,,,,400HT,PHE (+), 4) M,,192D66T, TSA (+). Inhibition: (+), No Inhibition: (-)

Fig. 7. Cross-streaked organisms are: 6) M,,192D66T,PHE (-), 7) M,5,192D66T,PHE (-),

8) M,,192D66T, TSA (+), 9) M192D66T,SAB (-). Inhibition: (+) , No Inhibition: (-).

12
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Bacterial “Producer-Strain’ Results (cont’d)

10
11
12

13

Fig. 8. Cross-streaked organisms are: 10) M,192D66T,PSEU (+), 11) M;192D66T,PSEU (+),

12) M,400HT,PHE (+), 13) M,,192D66T,PSEU (+). Inhibition: (+), No Inhibition: ().

14
15
16

17

Fig. 9. Cross-streaked organisms are: 14) M,;,192D66T,PSEU (+), 15) M,,,192D66T,PHE (+)

16) My192D66T PHE (+), 17) M,192D66T,SAB (-). Inhibition: (+), No Inhibition: (-).

13
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A Bacterial “Producer-Strain” Results (cont’d)

A Bacterial “Producer-Strain” Results (cont’d)

18
21

22

Fig. 10. Cross-streaked organisms are: 18) M, 192D66T, TSA (-), 21) M,192D66T , TSA (+),

22), M ,192D66T,PHE (+). Inhibition: (+), No Inhibition: (-).

14
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Interactions with “Producer-Organism” (M400HT,Phe) are shown in Figures 11 to 15.

Fig.11. Cross-streaked organisms are: 1) M, 192D66T, TSA (+), 2) M400HT,PHE (+),

3) Mb,,400HT ,PHE (+), 4) M,,192D66T , TSA (+). Inhibition: (+), No Inhibition: (-).

Fig. 12. Cross-streaked organisms are: 5) M,192D66T,TSA (+), 6) M,,192D66T,PHE (+),

7) M,5,192D66T,PHE (+), 8) M,,192D66T,TSA (+). Inhibition: (+), No inhibition: (-).

15
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Bacterium Producer-Strain (M,400HT,Phe) Results (cont’d)

10
11

13

Fig. 13. Cross-streaked organisms are: 9) Mg192D66T,SAB (+), 10) M,,192D66T,PSEU (+),

11) M192D66T,PSEU (+), 12) Organisms Omitted, 13) M, 192D66T ,PSEU (+).
Inhibition: (+), No Inhibition: (-).

14
15
16

17

Fig. 14. Cross-streaked organisms are: 14) M,;,192D66T,PSEU (No Growth),

15) M,,192D66T,PHE (+), 16) M,192D66T,PHE (+), 17) M,192D66T,SAB (+).

Inhibition: (+), No Inhibition: (-).

16
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Bacterium Producer-Strain (M 400HT,Phe) Results (cont’d)

18
21

22

Fig. 15. Cross-streaked organisms are: 18) M,,,192D66T,TSA (+), 21) M,192D66T, TSA (+),

22) M ,192D66T,PHE (+). Inhibition: (+), No Inhibition: (-).

It is important to note that the numerical numbers for cross-streak organisms in each of
the experiment with different producer-strains were not sequential. Cultures numbers “19" and
“20" were omitted because their growth characteristics were not reproducible at the time these
experiments were set up. We do not know the nature of the inhibitory substances, but all

organisms and producer strains have been stored in Mueller-Hinton + 15% Glycerol at -85°C.

17
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Results for Growth- Challenge Experiments.

We tested the Yeast “Producer-Organism” for its ability to grow in a Mmineral Salt
Medium supplemented with Emulsion Components ( Igepal C0-630; Colloid 675; Airvol 523
and Airvol 205), at a 10% concentration. The growth medium was inoculated with washed cells
and incubated at room temperature. Growth measurements were determined by the Spread-Plate
method at 24, 48, 72 hours, and 14 days. The Yeast culture did not grow (i.e., increase in cell
numbers) at the end of 14 days.

INTERPRETATION AND SIGNIFICANCE

The results from experiments carried out during the period covered in this report are
significant, because these data suggest that three Producer-Organisms (a Yeast and two
different bacterial species) may exhibit a domance role in contaminated emulsions by inhibiting
other species. In all habitats, microorganisms exist in mixed populations and ecosystems are
dynamic because different species inhibit other species and/or compete for resources.

It is important to mentioned that our work was undertaken with organisms isolated in our
laboratory from emulsion samples shipped to us from AirProducts (See the first Quarter Report).
Consequently, our work has been “labor-intensive” due to the logistics of handling many
“unknown” cultures. Yet, in my opinion, we will not be able to propose “alternative ways” to
control and/or eliminate the contamination problems until we understand some of the

“fundamental cultural and genetic basis” that regulate interactions among organisms.
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CONCLUSIONS AND RECOMMENDATIONS

We have not tested Gluconacetobacter liquefaciens the most important organism that
AirProducts personnel have identified as a potential cause (directly or indirectly) of emulsion
contamination problems. From discussion, with Dr. Rabasco, we will be receiveing this species
among about 30 other isolates. As we modify our approach, we will be able to generate more
fundamental information.

I recommend that we continue the cross-streak interaction experiments, and challenge-
growth experiments with Gluconacetobacter liquefaciens, and also include the three “producer

strains” from my work and proceed with the “known” organisms from AirProducts.
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