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A PROCEDURE FOR THE BACTERIOLOGICAL EXAMINATION
OF POTATO FLAKES
JoHN

C.

KisSINGER

Eastern Utilization Research and Development DtvWion, Agricultural Research Sertlice,
U. S. Department of Agriculture, Philadelphia, Pennsylvania

This paper describes a simple, economical, and
reproducible procedure developed at the Eastern
Utilization Research and Development Division, U.
S. Department of Agriculture, for microbiological
testing of dehydrated mashed potato flakes.

Equipment Required
l. Milk dilution bottles, (1) 99 ml size.
2. Bacteriological can opener' or scissors, depending upon the type of package used for the product.
3. Pipettes: 11.0-ml milk pipettes (1).
4. Waring2 blender, single speed, 15,000 r.p.m.
5. Waring blender cups with crew-cap lids or Mason jars modi{ied by fitting Waring blender knives
into the jar lid.
6. Petri dishes: 100 nun. x 15 mm.
7. Metal cans for pipettes and Petri dishes.
8. Erlenmeyer flasks: 750 ml and 1500 ml for
media.
Dilution Water and Culture Medium
Phosphate Buffered Dilution Water (1)

1. Stock Solution
a. Dissolve 34 g of KH2P04 in 500 ml of distilled
water.
b. Adjust to pH 7.2 with IN NaOH.
c. Make up volume to 1liter with distilled water.
2. Add 1.25 ml of the above solution to distilled
water and make up to 1 liter for dispensing in dilution bottles.
Tryptone Glucose Extract Agar (2)
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Testing Method
1. Prepare sterile dilution blanks with phosphate
buffered dilution water. Sufficient water should be
placed in the Waring blender cups to permit thorough
'This instrument is also known as the "special can opener"
used for can break-down studies in the canning industry.
'Reference to certain products or companies does not imply
an endorsement by the U. S. Department of Agriculture over
others not mentioned.

+

DISCUSSION

Use of the standard, commercial type of blender
cup is recommended; but it is possible to substitute
Mason jars with blender knives fitted into the caps
for blender cups, The knives must be fixed securely
in the center of the jar lid so that no leakage will
occur. The knife blades should be bent slightly upward to permit easy, rapid opening and closing of
the container during aseptic operations. If a large
sampling program is anticipated, .it would be advisable to construct a holder which would keep the
blender jar securely in position during blending.
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DESCRIPTION OF PROCEDURE

blending of a 1:15 dilution of the product, e.g., 20
g of product
280 ml of dilution water. Subsequent
dilutions should be made in the 99-ml milk dilution
bottles.
2. Using aseptic precautions, weigh out a sufficient
amount of product to prepare a 1: 15 dilution directly
into the Waring blender cup.
3. Permit the product to rehydrate for 5 minutes
with occasional agitation to prevent localized caking.
4. Blend for 2 minutes at 15,000 rpm.
1 5. Using aseptic precautions immediately
pipette
1-ml portions of the 1: 15 dilution into each of three
Petri dishes.
6. Make a further dilution of 1:150 in a sterile
phosphate-buffered water blank by adding 11 ml
of the 1:15 dilution to the blank containing 99 ml
of dilution water.
7. Shake the 1:150 dilution bottle vigorously to
ensure good dispersion of the inoculum and immediately pipette 1-ml aliquots aseptically into each of
three Petri dishes.
8. Add approximately 15 ml of tryptone glucose
extract agar that has been melted and cooled to
approximately 45°C to each Petri dish and disperse
the inoculum by gentle rotation of the dish.
9. After the agar has solidified, pour an overlay
of tryptone glucose extract agar on each Petri dish.
10. Incubate Petri dishes at 32° C for 48 hours to
secure the colony count for mesophilic organisms.
If the colony count for thermophilic organisms is
desired, incubate a duplicate series of plates at 55°
C for 48 hours.
11. Control plates should be prepared for each
incubation temperature.
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A ring stand equipped with a large, adjustable clamp
or a spring clamp work well for this purpose.
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procedure. Blending a 1:15 dilution of potato flakes
BLEND TIME IN MINUTES
~
for less than 2 minutes tends to produce plates that
Figure 1. Survival of baeteria in dried potatoe products
are difficult to count, because large numbers of
poorly blended flake particles make colony counting during blending.
confusing. It was found that the 2-minute blend
time was optimum because. the plates made from 2minute blend material had a minimum of large par- plant indicates that the 2-minute blend time at 15,000
ticles and showed the highest counts. While blend- rpm is the optimum for flake samples regardless of
ing for less than 2 minutes led to difficulties in count- age.
ing the plates, blending for longer periods produced
Care must be exercised to make certain that the
lower counts, because heat generated during blend- inoculum is evenly mixed with the medium. Inadeing was sufficient to partially pasteurize the blend. quate dispersal of the inoculum will produce plates
In the course of establishing the 2-minute blend which are crowded with colonies in the areas octime, commercial potato flakes. and flakes produced cupied by the inoculum. Plates of this type are difin the pilot plant were blended for time intervals of ficult to read and lead to erroneous results.
1.0, 1.5, 2.0, 3.0, 5.0, and 7.0 minutes. None of the
The application of an agar overlay on all plates
plates made from blends of less than 2 minutes
is
most important. Many of the organisms found
duration were satisfactory, because· they were cloudin
the products examined produced rapidly growing
ed by poorly macerated flake particles. Blending for
"spreader"
colonies. These colonies frequently cover
2 minutes or longer gave a slurry which contained
the
entire
surface of a Petri dish in the course of
few large flake fragments, and plates made from
incubation,
rendering the plate useless for colony
these blends were much easier to read. However,
counting.
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use of the agar overlay acts as a
blending for more than 2 minutes produced counts
deterrent
to
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activity of these organisms. In adthat were lower than the count derived from the
dition
to
this,
the
use of triplicate plates for any
2-minute blend. Hence, 2 minutes was selected as
the
possibility of losing a dilution
dilution
decreases
the optimum blend time which would produce the
series
for
counting
purposes
due to "spreader" organhighest colony counts on plates which were not
One,
or
even
two,
plates
in a series may be
isms.
partially obscured by flake fragments. While conlost
due
to
these
organisms;
but
it
is seldom that all
siderable variation was found in the decrease in
three
plates
would
be
obscured
by
"spreaders."
colony count of various commercial samples with
Experience
in
this
laboratory
indicates
that <-'Omincreased blending time, the addition of each blend
mercial
flakes
usually
have
a
count
of
2,000
colonies
time increment above 2 minutes always showed an
per
g
or
less.
Some
exceptional
samples
haye
had
attendant decline in colony count. The average
·counts
below
500
colonies
per
g.
No
bacteriological
percentage decrease in colony count with the. instandards are available for this product, at present;
crease of blend time noted in this work is shown in
but it is felt that the use of the bacterial colony count
Figure 1.
can serve as a valuable tool in a plant sanitation
These figures were secured mainly from commer- and quality control program. The .aforementioned
cial samples of undetermined age. An industrial lab- count could serve as a reference point for starting
oratory working solely on fresh material might find such a program.
some variation in rate of decline in count from this
SuMMARY
pattern due to the presence of more vegetative cells;
but work done on flakes produced in the Eastern
A procedure for the bacteriological evaluation of
Utilization Research and Development Division pilot potato flakes is presented in this paper. Equipment,
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culture medium, diluent, and a step-by-step testing
procedure are given. In addition, equipment modifications, selection of processing time, and precautions
required for the successful performance of the fest
are discussed.
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NEWS AND EVENTS
and Food Sanitarians; member and Past President
of the Colorado Dairy Technology Society; and member of the American Legion and Veterans of Foreign
Wars.
The W altons have eight children among which
are a son and daughter at the University of Wyoming
and a daughter in nurses training at Wichita, Kansas.

DATE SET FOR
NEW YORK ASSOCIATION CONFERENCE

Mr. Charles E. Walton is Health Officer and Sanitarian for the city of Laramie, Wyoming. He was
graduated from the Greeley, Kansas High School and
attended Parsons Junior College, Parsons, Kansas.
His occupational background has provided him with
a varied and broad experience, including four years
with the Wichita Beacon Newspapers, Wichita, Kansas; six years with Fairmont Foods at Dodge City,
Kansas where his responsibilities included supervision of the Grade A milk supply; two years of
Navy service during World War II; Plant Superintendent of the Model Dairy Co., Pueblo, Colorado;
and part owner of the Arapahoe Creamery in Pueblo.
In 1950 Mr. Walton was appointed Sanitarian for
the Health Department, Pueblo, Colorado and in
1952 when the City and County formed a joint unit
he was appointed Chief Sanitarian. Later he became Chief of the Milk, Food, and Drug Section of
the Department. In 1957 he left Pueblo for his
present position in Laramie.
Mr. Walton is active in professional societies and
community activities. He is a member and Past
President of the Rocky Mountain Association of Milk

The dates of the 1962 Joint Conference of the Cornell Dairy Industry Conference and the New York
State Association of Milk Sanitarians are September
24-26, 1962. The meetings will be held in Niagara
Falls, New York at the Hotel Niagara.
The following Cornell University staff members
will be presenting papers: R. D. Aplin, Dept. of
Agricultural Economics; B. L. Herrington, Dept. of
Dairy and Food Science; J. K. Loosli, Dept. of Animal Husbandry; J. C. White, Dept. of Dairy and
Food Science and P. J. VanDemark, Dept. of Dairy
and Food Science.
Also on the program will be: Alec Bradfield, Dept.
of Animal and Dairy Husbandry, Univ. of Vermont;
L. C. Thomsen, Dept. of Dairy and Food Industries,
Univ. of Wisconsin; F. W. Lengemann, Atomic Energy
Commission, Washington, D. C.; H. J. Barnum, Dairy
Products Improvement Institute and Darold Taylor,
U. S. Public Health Service, Washington, D. C.

OLSON TO P,RESENT PAPER IN NETHERLANDS

Dr. J. C. Olson, professor of dairy bacteriology at
the University of Minnesota, and Associate Editor of
the Journal will participate as a guest lecturer at an
international meeting of animal production specialists
in Wageningen, The Netherlands, on September 1.
His paper, "Hygienic Aspects of Milk and Payment for Quality," will be given during a special
course on "Organization and Evaluation of Animal
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