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TRI-CLOVER FITTINGS and PUMPS play important part
in efficient DRY MILK PROCESS

& The LYTTON Co-op Creamery, Lytton,
Towa, has developed an extremely efficient dry
milk processing operation, which utilizes the
Buflovak “Spray-Dry” process.

Guarding against corrosion, protecting prod-
uct quality, and assuring an uninterrupted flow
of materials in this modern creamery are Tri-
Clover Division’s sparkling clean TRI-CLAMP®
Fittings, Standard Sanitary Fittings, and effi-
cient “Nofome” Water Seal Pumps designed

Mr. George Toft of Lytton Co-op inspects the
operation of the equipment in his modern plant.

[ S ]

Tné-Clover Dividion

Kenosha Wisconsin

See your nearest
TRI-CLOVER
Distributor

Export Dept.
8.50. Michigan Ave.
Chicago 3, U.S.A.

for high temperature application.

Tri-Clover fittings, valves, pumps and tubing
are selected for jobs like this because of their
reputation for highest quality materials and
workmanship . . . and for the fact that they meet
the strictest sanitary requirements.

Our engineering service is at your disposal to
help solve your corrosion-resistant piping and
pumping problems.

Call or write for further information.

Directly above are seme of the 3" O.D. Tri-
Clamp fittings used on piping for pneumatic

conveying of dry milk. Note other Tri-Clover
fittings and pump at left.

DR
+ =)




How the RAPID-FLO Check-Up
Helps Improve Milk Quality and Profits

Profit and quality are more closely asso-
ciated than is sometimes apparent at first
glance. By revealing evidence of mastitis

Here’s how it works:

The producer filters the milk from 4 cows
through a Rapid-Flo Single Faced Filter
Disk. If the milk slows down it is his first
warning that something is wrong!.

The used disk is carefully removed from the
strainer and placed on a piece of heavy
paper. He then rinses the strainer, puts in a
new disk and proceeds with the next

4 cows, keeping track of which cows’ milk

is filtered through each disk.

After the foam disappears, each disk is
examined. When he sees garget or foreign
matter he filters the milk from each cow in
that group individually at the next milking.

and extraneous matter, the Rapid-Flo
Check-up points the way to better quality
and lower production costs.

Examination of these disks will then indicate
which cow is causing trouble. This Rapid-Flo
every cow Check-up will also indicate sources
of extraneous matter and the steps necessary
to produce clean milk.

Every producer can use this simple, common sense
program to help eliminate rejected milk. When
you recommend Rapid-Flo Fibre-Bonded Filter
Disks and the Rapid-Flo Check-up you are
helping him see for himself how to improve
quality and avoid loss.

FILTER PRODUCTS DIVISION

Chicage 38, lllinois

4949 West 65th Street

Copyright, 1957, Johnson & Johnson, Chicage




Each black dot on the map represents a dairy that has standardized on a 100% Pure-Pak operation

The trend is to standardization ...
simplification ... ECONOMY!

Visit one of the 100% Pure-Pak equipped dairies near you and see
the many advantages of packaging all your milk this modern way.

Only you know when the time is right for your dairy to
consider ‘‘standardization.” We do find, however, that the
decision to expand the use of Pure-Pak in the interest of
maximum plant efficiency and economy is the way more and
more dairymen are thinking.

Pure-Pak is the milk packaging system with the extra benefits.:

e Best for plant efficiency . . . best on the routes!

® Superior machines made by a company that leads in
precision manufacturing, supplying over 30 basic industries
with precision machines and paris.

e PLUS—complete ONE-STOP supply service.

If you are not already packaging all your milk this modern
way—why not check to see how this change can benefit you.

Only complete line of cartons:

Pure-Pak is the only paper milk carton that is 20 million times a day, someone breaks the seal on a fresh Pure-Pak carton s
available in all sizes from 14 pint through
14 gallon.

®IGCELO <O

YOUR PERSONAL MILK CONTAINER



Improved in-plant efficiency: Pure-Pak milk Greater space savings: Since Pure-Pak carton
packaging opgratlon is clean, sanitary, economical—allows blanks are stored flat, a case of 500 quart containers take no
you more efficient use of personnel. more space than one dozen quart glass bottles.

More driver benefits: Driver has no empties to Quicker identification: Grocers know that Pure-

hdndle, or load to shift. Lightweight Pure-Pak cartons save Pak is the consumer-preferred carton. Exclusive top printing
nearly a ton of lifting per day on 550 unit load. and gable top make identification easy.

2 GREAT NEW PUBLIC-SERVICE
MOTION PICTURES TO HELP
BUILD YOUR MILK SALES

Use these dramatic, informative motion pictures to build
prestige in your community. They're ideally suited for
showings to school PTA, club and church groups, and for
public-service TV programs.

“THE NEW STORY OF MILK”’ this full
color, 16 mm., 27-minute soundfilm, made for your use,
shows today's swift, sanitary methods of milk handling.

“CRISIS’”’ A 16 mm. documentary film tells how
your dairy and local Civil Defense join forces to bring pure
drinking water to your community in time of disaster.

6 FOR DETAILS ON BORROWING OR PURCHASING THESE
Croant FILMS WITH YOUR OWN NAME AS SPONSOR, WRITE
ater consumer preference: Mothers appre- PURE-PAK DIV., EX-CELL-O CORP., DETROIT 32, MICH.

8:;:16 the added safety of Pure-Pak’s shatterproof container.
er benefits: disposable, no bottles to wash or return.




Announcing a really new sanitizer
M . actually brightens

stainless steel equipment.

milkstone and hard water build-up.
new Pennsan

NON-CdRROSIVE SANITIZER

With pride Pennsalt announces PENNSAN ... the only prod-
uct of its kind .. .new concept in sanitizing solutions.
Pennsalt scientists worked for nine years in the lab . ..
with leading universities, equipment manufacturers, and
dairy sanitarians to develop and field-test PENNSAN. The
result! A new non-corrosive sanitizer for use on all types
of dairy equipment. It is also an excellent cleaner.
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Pennsan

Send for complete information and instructions. Write
SANITIZER l

to BeK Dept. 474.
PENNSAN IS A TRADE-MARK OF PENNSALT CHEMICALS CORP. anothey Ptoccs
SIreETions 10r o1r

Chemicals

Pennsalt Chemicals Corp. New PENNSAN comes in a protective carton containing

3 Penn Center, Philadelphia 2, Pa. two easily-handled % gallon bottles, along with a
measuring cup and full directions for use.
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VACUUM, Nature’s Own
Way, Makes New
System Possible

T-20 Milk Tank CUTS CLEANING TIME!

The girl above, with a touch of her fingers, con-
trols a tornado . . . an automatic, cleansing tornado
in a farm milk tank. Simply turning a control knob
puts Zero’s Spatter-Spray to work for you.

This is an exciting new, labor-saving
system that’s attracting national attention.
Already it’s saving dairy farmers countless
hours of tedious wash-up time.

Because Zero’s founder was a dairy farmer who
decided to take the drudgery out of dairying, Zero
has for 20 years pioneered a long line of labor-
saving equipment.

Zero’s completely round tank—with its elimina-
tion of inaccessible, unsanitary corners, hard-to-
reach bridges and large, awkward lids—has proved
easier to clean than any other tank. Zero’s vacuum
system made expensive, complicated releasers un-
necessary—made the Zero tank simply an extension
of the milking machine milk pail.

The new Spatter-Spray system is a natural evolu-
tion. Exactly the same featurcs that have always
made Zero’s round vacuum tank easier to brush
clean make it possible today to wash aunfomatically.

It’s a logical development of Zero’s Super Strainer,
direct cow-to-tank hook-up, and other Zero labor-
savers.

Mechanically, it’s simple. The wvariable speed
motor turns the agitator at low speed during cool-
ing, 2t a faster speed for butterfat testing. When
the tank is empty the agitator spins at top speed
. . . to wash, rinse and sanitize.

Zero offers you a tank with a future. Mail
coupon below or send post card for complete infor-
mation. No obligation, of course.

ZERD Sales Corporation

| G e O O S O D £ S O3 BT 0N 0N O3 O3 6 e

:682-F Duncan Ave., Washington, Mo.
8 ZERO Sales Corporation

8 -
R 2 1
a Yes, I'd like to learn morz about the :
new Zero Spatter-Spray T-20. B
' i
: Name :
8 ]
§ [}
1 Address 1
i ]
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'Teachers, too, |
‘prefer & !
C ANC O | Foune e‘n‘v.'r.’-,:. i “J :

cartons

... because even the youngest pupils
can open them —unassisted !

| | The teacher who supervises an elementary class welcomes the Canco :
1] carton. She knows the youngest student can open it easily himself, and THE PREFERRED CARTON
pour or drink from it without spilling. ___KNOWN BY
In fact, this superior carton has features that make it everyone’s THE FAMOUS CANCO OVAL

(3
3 favorite—cafeteria managers, vendors, factory workers, housewives.
grocers. It’s easier to open and close, provides “controlled pouring,” is

" : °j compact, sturdy, sanitary. A M E R I C A N

If you are a public health official, you can take pride in the fact that

‘ fresh, healthful milk is now available almost everywhere in its most C A PI @

convenient form . . . in the Canco disposable milk container.

Much of the credit for this advance goes to public health officials, C O M PA N Y‘

since it was you who recoanized early that the disposable milk container
is one of the great milestones on the road to better milk distribution. NEW YORK '+ CHICAGO * SAN FRANCISCO




Are You Buying
ADDED WATER?

Recent tests by Dairy
Laboratories have found as
much as 5% added water
in high grade tank milk.

These tests were made with

the

FISKE
MILK
CRYOSCOPE

as fast as thirty an hour.

Dairies and processors have found they can pre-
vent large losses by checking their incoming

milk.

We'll gladly send full information, Case His-
tories. And we suggest the “Water Survey” plan.
No obligation. Considerable earnings.

/@7 < _ ADVANCED
X INSTRUMENTS, Inc.

15 Qakerest Road
Needham 92 Massachusetts

smile

started

Institutions — Schools — Hospitals —

Industrial Plants — Hotels — Caterers =—

Camps — Air Lines — Government — Civil
Defense — Commercial Feeding Operations.

THE “AERVOID” CENTRAL KITCHEN
SYSTEM HAS PROVED ITS WORTH
IN ALL FIELDS OF MASS-FEEDING

AerVoiDs provide . . .
Sanitary Vacuum Insulation =
A positive Health Safeguard!

To-day’s ““Modern” trend toward
centralization of food preparation is a
milestone toward Economy, Better
Quality and Higher Sanitary Standards.

Into this new picture nothing fits like
AerVoiD’s Portable, Stainless-Steel,
High-Vacuum Insulated, food, soup and
liquid Carrier-Dispensers. AerVoiDs
alone provide the proven quality and
durability to survive under rough
usage, spreading their cost over a
long period of uninterrupted service.
All AerVoiD Equip , so indi d
in our specifications is /In Compliance’
with the sanitary construction require=
ments of the U. S. Public Health Service
Ordinances and Codes.

Write for FREE Literature Kit MFT-01
Qur Consulting Service is also FREE

VAacuum CAN COMPANY
19 South Hoyne Avenue, Chicago 12, lllinois

A‘-?PVOID Vaceweorn Fralated

Hot or Cold Food, Soup, Milk,

_Coffee and Beverage Carrier-Dispensers

the

that

The pure, sweet milk that’s'a treat for
young and old is protected milk. Protected,
from cow to consumer, by Lo-Bax—the
safe, reliable chlorine product that sani-
tizes milkers’ hands, cows’ teats, milking
machine parts, utensils and other dairy
plant equipment. N

A little Lo-Bax gives a lot of chlorine
rinse solution for gentle, effective bacte-
ricidal treatment . . . and for convenience,
each bottle of Lo-Bax contains a handy
measuring spoon that assures solutions of
proper concentration.

Free-flowing, easy-to-store and easy-to-
use, Lo-Bax has built a solid reputation
on results in dairy plants. Pass the word
along to your suppliers, too. Or better
still, supply them with the free samples
and informative literature that we will
gladly send you. Just write.

available in two forms
Lo-Bax Special
LoBax-W (with wetting agent)

Lo-Bax® is a trademark

LO-BAX

OLIN MATHIESON CHEMICAL CORPORATION
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD.

PN ST

e
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SANITATION PROBLEMS IN THE MANUFACTURE OF COTTAGE CHEESE'

J. C. Boyp

Department of Dairy Husbandry

University of Idaho

Mosco, Idaho

Cottage cheese is the result of a controlled bacteriological fermen-
tation. Its successful manufacture and distribution is, therefore, largely
a matter of controlling certain bacteriological and sanitation prob-
lems. These problems are discussed under three catagories: namely,
those that affect the manufacturing procedure; those that affect
the shelf life or keeping quality of the finished product; and those
that affect the spread of disease,

Cottage cheese is an easily digested, high-quality
protein food which builds, repairs and maintains body
tissue. It is economical and easily used by the house-
wife in the preparation of many attractive dishes. Thus,
it is hard to understand why the per capita con-
sumption of cottage cheese in the United States is
only about 4.0 pounds per year, while in some areas,
notably the Pacific Northwest, it is over 14 pounds
per person per yéar, or 3.5 times as great as for the
nation as a whole.

Sanitarians are not only interested in preventing
the spread of disease through contamirated food, but
are also interested in improving the public’s health
by promoting the use of those foods which build
strong, healthy bodies. Cottage cheese, properly manu-
factured, is one of those foods. However, when im-
properly manufactured, it often lacks uniformity from
day to day; it may be off flavored, or it may develop

~an unsightly appearance before being finally con-

sumed. When these conditions exist, consumer ac-
ceptance is discouraged.

Cottage cheese is the result of a controlled bac-
teriological fermentation; therefore, its successful
manufacture and distribution is largely a matter of
overcoming certain bacteriological or sanitation prob-
lems.

Most of the sanitation procedures that are common
in the processing of bottled milk, if applied to cottage
cheese, would go a long way toward improving its
quality and consumer-acceptance. Sanitarians have a
golden opportunity to help the dairy industry pro-
duce and sell a better cottage cheese, just as, over
the years, they have helped produce and sell a better
bottle of milk.

For the purpose of this discussion, the sanitation

1Presented at the 43rd Annual Meeting of the INTERNATIONAL
ASSOCIATION OF MiLk AND Foop SANITARIANS, INc., at Seattle,
Washington, September 5-7, 1956.

problems associated with the manufacture and dis-
tribution of cottage cheese have been divided into
three catagories; namely, those that affect the manu-
facturing processes, those that affect the shelf life
and keeping quality of the finished product, and those
that affect the spread of disease.

SANITATION PROBLEMS THAT AFFECT THE

MaNUFACTURE OF CoTTAGE CHEESE

Cottage cheese is a fermented dairy product, which
means that a controlled fermentation is necessary in
its manufacture. This is accomplished by first pas-
teurizing the milk to destroy the undesirable types of
bacteria, both pathogenic and non-pathogenic and then
adding a pure culture of organisms known as starter.

This starter is of utmost importance, as it assists in
the coagulation of milk, affects the characteristics of
the coagulated milk, the flavor and other characteristics
of the finished cheese. Thus, to be successful, adequate
personnel and facilities must be available to carry on
from day to day contamination-free starters. Poor sani-
tation and bacteriological techniques used in the
handling of starters invariably results in a poor quality
cheese.

As a great deal of cottage cheese is made in small
plants where persons trained in bacteriology are not
available, sanitarians, all of whom have had some
bacteriological training, could aid materially by mak-
ing suggestions and giving some instruction in the
basic bacteriological procedures necessary to prevent
the contamination of starters.

Aside from the problem of gross contamination of
starters, a condition which can be temporarily cor-
rected by discarding the contaminated starter and
starting a new one, there are other problems which
may be even more troublesome. It has been pointed
out (2) for example, that milk from cows infected
with mastitis will not support good starter growth.
The control of mastitis, however, by the use of anti-
biotics, and the improper handling of the milk from
animals treated with these drugs, may be even more
damaging than the mastitis milk, as the residual anti-
biotics given off in the milk supply may completely
destroy the starter organisms. In addition, the pres-
ence of certain sanitizing agents, as for example, quan-
ternary ammonium compounds (10, 5) or the growth
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of certain bacteria may result in the production of
substances which inhibit the growth of starter or-
ganisms (1).

An analysis of over 2,000 milk samples gathered
throughout the cheese producing areas of the state
of Idaho (3) has shown that approximately 5 per
cent of the samples analysed would not support the
growth of lactic acid starters when added at the 1
per cent level. A breakdown of these samples showed
that most of those which would not support bacterial
growth came from small lots of milk. However, when
1,000 to 1,500 gallon lots of milk were sampled, prac-
tically none of these samples failed to support growth.
This means that the presence of antibiotics or growth
inhibiting substances in milk is a much greater prob-
lem for the small manufacturer than for the large
one where the milk from a large number of cows is
mixed together.

Continued efforts on the part of the dairy plauts,
sanitarians and fieldmen in preventing contamination
of milk with these materials is necessary. Our study
showed a marked difference between areas and be-
tween plants in the percentage of samples containing
inhibiting substances. Our study also indicated that
a routine testing program accompanied with field work
was effective in keeping down, at least, the amount
of such milk received.

As a result of this problem, we have recommended
a routine testing program for our cheese plants and
also recommended that a reconstituted, low-heat, non-
fat milk powder, that had been previously tested for
starter activity, be used in the preparation of the
mother cultures as well as the bulk cultures for the
manufacture of cheese. This eliminates the possibility
of losing all of the starters in a plant because of the
presence of growth inhibiting substances in the far-
mers’ milk supply that may be used for starter prepar-
ation.

In addition to the problem of growth inhibiting
substances in the milk supply, further investigations
in Idaho have shown that bacteriophage infections
could be detected in approximately 80 per cent of the
vats of cheese showing poor starter activity.

Bacteriophages are viruses which destroy starter
organisms. They are more or less specific in their
activity (6). They are more resistant to heat than
bacteria and may survive ordinary pasteurization tem-
peratures (13). They survive drying (12), and being
very small are easily carried on air currents.

The control of bacteriophage is strictly a sanitation
and management problem. Once a plant becomes in-
fected only the initiation and continued use of a com-
plete cleaning and sterilizing program will correct the
difficulty. This means washing and sterilizing with
some bactericidal agent, such as chlorine, all equip-

SANITATION ProBLEMs OF CorTAGE CHEESE

‘ment, walls, ceilings, floors, drains, etc. In addition,
it is usually recommended that a starter preparation
room be provided and located so as to be away from
the making room and whey separation area in cabes
where American type cheese is also made and the

" whey separated. It is undesirable to have any air con-

tact or any equipment moved from the cheese making
room to the starter preparation room without it first
being thoroughly sterilized.

" Because of the fact that the virus is specific and re-
quires the presence of a host organism susceptable to
the bacteriophage, proper management of starters has
been found to be helpful in controlling the infection.
The carrying of 4 mother starters, each from a different
source, and the use of a different one each day until
each strain has been used has been found to be help-
ful. This allows an infection that may start against one
strain to go through 8 additional clean-up and-sani-
tizing processes before that strain, against which the

bacteriophage can work, is again used. Some people '
bl

recommend carrying several mother cultures from
different sources and then mixing them in preparing
the bulk culture. This often prevents a complete failure
in case of infection as some, possibly one-half, of the
cultures will probably not be affected by the particular
virus and its activity will be more or less normal. Re-
gardless of the method of starter management, how-
cver, the only permanent solution to the control of
bacteriophage is continued strict sanitation.

SANITATION PrOBLEMS THAT AFFECT THE SHELF LIFE

or Keepine Quarrty oF CorTaGE CHEESE

The spoilage of cottage cheese is for the most part
the result of bacteriological decomposition. The or-
ganisms most commonly responsible are psychrophilic
bacteria, yeasts and mold.

The growth of psychrophilic bacteria results in the
development of fruity, or unclean flavors and odors.
Also, it may result in the development of what is
known as the tapioca or translucent curd, a condition
which causes a shiny, translucent surface on each
curd particle. The development of a pink or yellow
pigment is also quite common. Yeast and mold growth
result in the development of off flavors and often the
presence of visible mold colonies on the surface of
the cheese.

As all of these organisms are killed by proper

pasteurization temperatures and as the temperatures:

of 120° to 135° F. reached in cooking cottage cheese,
plus the acid condition of the cheese provides some
further protection, their presence in the product is
considered to be the result of post-pasteurization, and
in many cases, post-cooking contamination.

These organisms are widely distributed throughout

R
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SANITATION PROBLEMS

nature and they gain entrance to the product by un-
sanitary procedures. Aside from improperly washed
and sterilized equipment, the water used to wash the
cheese may be a source of psychrophilic bacteria.
Water which meets the requirements for drinking and
domestic use may still be unsuitable for use in wash-
ing cottage cheese. Thus, it is recommended that cot-
tage cheese wash water be treated by chlorination (4),
or pasteurized before it is used.

Because the wash water is also used for chilling or
cooling the freshly cooked cottage cheese curd, it is
recommended that the last wash water be chilled and
that sufficient amounts be used so that the finally
drained curd is cooled to 45° F. or less.

Whereas, it is true the psychrophilic bacteria grow
at low temperatures, 45° F. or less, they also grow
much faster at 50° and 60° F. Thus, the colder the
cheese curd is kept, the better will be its shelf life.

Generally speaking, the lower the pH of the cheese,
the more slowly the psychrophilic organisms will grow.
Thus, a finished, creamed cottage cheese, that has a
pH of 5.0 or less, is desirable. Various methods have
been used to obtain this condition, such as manufacture
of the so-called acid type cheese, keeping the num-
ber of washings to a minimum, and either acidifying
the wash water by the addition of acid (8), or the
cottage cheese dressing (9) by adding starter to the
dressing before pasteurizing. When it is desirable to
store cottage cheese, storage in a brine solution
(3.2 lbs. of salt in 80 lbs. of water) acidified with 34
ml. of a 50% citric acid solution (7) is desirable. Acidi-
fying the wash water is particularly important if the
water supply is alkaline in reaction. Successive wash-
ings in such water will raise the pH of the curd and
t=nd to make the curd slick due to the casein dissolv-
ing power of the alkaline salts. Chlorine is also more
effective in an acid reaction (4).

The creaming mixture used on cottage cheese can
be another source of contamination. Here again the
contamination that affects keeping quality is post-
pasteurization; consequently, it is a plant sanitation
problem. If the cream used to cream cottage cheese
were handled under the same condition as milk or
bottled cream, an important source of contamination
would be eliminated and an improvement in keeping
quality would no doubt result in a large number of
plants.

Good sanitation, proper pH control and good re-
frigeration are essential for a good shelf life for cottage
cheese.

@
SANITATION ProBLEMS WHICH AFFECT THE
SPREAD OF DISEASE

As most cottage cheese is manufactured from pas-
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teurized milk or milk products, inspection of the pas-
teurizing procedures to insure adequate pasteurization
is important.

It should be pointed out, however, that cottage
cheese is a product which maybe subjected to a great
deal more post-pasteurization contamination -possi-
bilities than bottled milk. The milk for cottage cheese
is held in oven vats for a number of hours; it is often
subjected to varying amounts of handling by the hands
of the workers; it is often stored in containers, such
as metal cans, which would not be considered suitable
for pasteurized milk; and it may be creamed and
nackaged by hand cr in packaging machines which
lack many of the sanitary safeguards commonly in-
sisted upon in packaging milk.

There is need for imorovement in the manufacturing
and packaging equipment used in processing cottage
cheese. Some progress has been made but until further
improvements are forthcoming, the health of the
workers engaged in handling this product should be
carefully checked. A recent (7) report indicates
that if coliform counts are an indication of sanitation
and safety, then much of the cottage cheese on the
market today is certainly on the border line. That
cottage cheese can be manufactured with a low coli-
form count is evident, however, from a report from
the Spokane Health Department (11) where one
company has had only one sample with a positive coli-
form count, and that was one per gram. In contrast to
this, 22 per cent of the samples analysed in the same
market had over 1,000 coliform per gram.

The result of a Michigan survey (7) on the sanitary
qualities of cottage cheese concluded, “judging
from the data presented, an unsatisfactory condition
exists in the field of cottage cheese manufacture and
packaging.” There is nothing mysterious about the
manufacture of good cottage cheese, and the majer
shortcomings are simply poor bacteriological pro-
cedures and poor sanitation.

Many health departments might well follow the pro-
cedure of the city of Spokane which now requires
Grade A milk to be used in the manufacture of cottage
cheese; prohibits the use of canvas covers for cheese
vats; prohibits copper pipes and hand filling of car-
tons; and requires a more sanitary lip protected car-
ton.

Sanitarians could do a great service to the dairy in-
dustry and to the consuming public by working for
the same conditions of sanitation in the manufacture
of cottage cheese as are now insisted upon in the pro-
cessing of bottled milk.

REFERENCES

1. Auclair, J. E. The Inhibition of Micro-organisms by Raw
Milk. III. Distribution and Properties of Two Inhibitary Sub-




160 SANITATION PROBLEMS OF COTTAGE CHEESE

stances, Lactenin 1 and Lactenin 2. J. Dairy Research, 21:323-
336. 1954.

2. Babel, F. J. Dairy Cultures; Factors Influencing Growth
and Acid Production, Purdue Agr. Exp. Sta. Bul. 573. 1952.

3. Boyd, J. C., and Hibbs, R. A. Suggestions for Preventing
Cheese Starter Failures. Idaho Agr. Exp. Sta. Bul. 253.

4. Collins, E. B. Factors Involved in the Control of Gela-
tinous Curd Defect of Cottage Cheese. I1. Influence of pH and
Temperature Upon the Bactericidal Efficiency of Chlorine. J.
Milk and Food Technol. 18:189-191. 1955.

5. Curry, Janet C. and Barber, F. W. “Inhibition” of strep-
tococcus lactis by a Quaternary Ammonium Compound in
Cheese Milk. J. Milk and Food Technol. 15: 278-281. 1952.

6. Hammer, B. W. Duairy Bacteriology, 3rd Ed. John Wiley
and Sons, New York.

7. Lyons, P. R. and Mallman, W. L. A Bacteriological Study
of Cottage Cheese With Particular Reference to Public Health

Hazard. J. Milk and Food Technol. 17:372-376. 1954.

8. Manus, L. F. Cottage Cheese. Do You Make It only Half
as Well as You Know How? Proceedings State College of Wash.
Inst. of Dairying: p. 57-67. 1954. :

9. Marquardt, J. C. Surface Spoilage of Cottage Cheese.
New York State Dept. of Agr. and Markets. 1952.

10. Miller, D. D. and Elliker, P. R. Effect of Quaternary
Ammonium Compounds and Activity of Lactic Acid Starter
Bacteria in Milk and Cheese. J. Dairy Sci. 34: 379. 1951.

11. Olson, R. T. Personnel Correspondence. Aug. 1, 1956.

12. Prouty, C. C. Storage of Bacteriophage of the Lactic
Streptococci in the Desiccated State with Observations on
Longevity. Appl. Microbiol. 1:250. 1953.

13. Whitehead, H. R. and Hunter, G. ]J. E. Bacteriophage-
organisms Relationship in the Groups of Lactic Streptococci.
J. Dairy Res. 10:403. 1939.

-

R

e e S



/
q

161

THE LABORATORY ASPECTS OF
INVESTIGATING FOODBORNE DISEASE OUTBREAKS'

K. R. BERQuUIST

Washington State Department of Health,

Laboratory Section, Seattle, Washington

For years we have made efforts to standardize pro-
cedures in the examination of food to detect bacterial
incitants of food poisoning in order to obtain some
measure of success in our laboratory efforts. This is
particularly true of two of the four so-called most com-
mon bacterial causes of food poisoning, namely, entero-
toxin-producing staphylococci and fecal streptococci
(enterococci). Botulism is relatively easy to diagnose
by laboratory methods because there are two readily
available susceptible animals — the guinea pig and the
mouse, and specific antisera to check against. Labora-
tory procedures are quite well standardized for identi-
fication of bacteria in the Salmonella-Shigella group.

This discussion will be concerned primarily with
these four incitants, with additional brief comment in
regard to contamination of meat products with Clos-
tridium welchii and contamination of starch foods with
Bacillus cereus. Time will not allow discussion of other
microorganisms that can cause illness when transmitted
through food, such as Brucella and Mycobacterium tu-
berculosis transmitted through raw milk products, or
diphtheria and septic sore throat, transmitted from
human carriers to milk or other foods.

The bacterial agents identified most frequently
(other than organisms of unproved etiology) from
specimens brought to the laboratory are also the most
common causes of food poisoning, namely, enterotoxin-
producting staphylococci, enterococci, Clostridium bo-
tulinus, and members of the Salmonella and Shigella
groups. Outbreaks caused by other organisms are quite
uncommon, However, it is important to remember that
food-borne disease may be caused by these less fre-
quently identified organisms.

Bacterial agents that are implicated in food poison-
ing fall into two general categories, food intoxications
and food-borne infections. Botulism and staphylococcal
food poisoning are intoxications resulting from pre-
formed toxin having been elaborated in the food speci,
mens, the organisms themselves being harmless when
introduced into the intestinal tract. There is some
question about the nature of enterococcus food poison-

1Presented at the 43rd Annual Meeting of the INTERNATIONAL
AsSOCIATION OF MiLk AND Foop SaniTarians, INc., at Seattle,
Washington, September 5-7, 1956.
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M. A. degrees from University of South Dakota. Mr. Berquist
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ing because the organism has to be present in very
large numbers to cause symptoms, yet the clinical
manifestations of the illness suggest that it is probably
caused by preformed heat stable toxin. Salmonella and
Shigella infections are food-borne and when introduced
in sufficient numbers into the intestinal tract cause
illness.

Laboratory examination of suspected foods must
follow two lines of investigation. In botulism and sta-
phylococcal food poisoning, the presence of a pre-
formed toxin must be determined by animal inocu-
lation or feeding experiments. In Salmonella, Shigella,
and fecal streptococcal food poisoning, the presence of
the micro-organisms must be demonstrated by means
of cultural examination. In the laboratory diagnosis of
staphylococcal food poisoning the ultimate goal is to
determine the presence of a preformed toxin (entero-
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toxin ), yet it is felt that the microorganism itself must
be present in the specimen in large numbers. Thus, the
laboratory work consists of culturing the staphylococci
and determining their relative number, and then deter-
mining their ability to produce enterotoxin.

In Part IT of the Suggested Procedure for the Investi-
gation of Foodborne Disease Outbreaks (6) the pro-
cedures for collecting and submitting food samples for
laboratory examination is given. The procedures are
good although somewhat idealistic; however, in order
to obtain reliable laboratory results these procedures
should be adhered to as closely as possible.

From the point of view of the bacteriologist in a cen-
tral laboratory receiving most food specimens through
the mail, the manner in which the specimen is collected
and submitted to the laboratory is of utmost impor-
tance. This influences the reliability of the results ob-
tained. Food specimens have been received in every-
thing from cellophane bags to plain wrapping paper,
and without benefit of a rigid container. Many times
the rigid containers, such as glass jars, have not been
sterilized prior to collecting the sample. As a con-
sequence, the specimens are partly or wholly decom-
posed due to saprophytic contaminants. Collecting
and submitting food specimens properly is of ex-
treme importance because the laboratory results can
be no better than the specimen submitted. It might be
added that if there is a possibility of court proceedings
as a result of the outbreak, and since this is often the
case, it is imperative that specimens be submitted cor-
rectly, that they are sealed, and that the record of the
sample is complete, otherwise the laboratory results
are of little legal value.

There is one other part of the procedure in submit-
ting specimens that should be mentioned briefly,
namely, consult with the laboratory director and in-
form him that you are sending food specimens. At
the same time give him what information you have
regarding the outbreak, such as the type of outbreak
suspected, the foods Being submitted, and by what
means of transportation they are being sent. The labo-
ratory director may be able to give you some valuable
information on how and what specimens to collect and
how to send them. If the laboratory director is fore-
warned, he can have equipment and the necessary
media and animals ready for use when the specimens
arrive. This will save some time in obtaining the re-
sults and should lead to better working relations with
the laboratory.

When one realizes that in 35 to 50 per cent of the
food poisoning outhreaks no etiological agent of
proved significance is isolated, it is time that we look
both at our sampling methods and our laboratory
methods. This discussion will be concerned with the
laboratory methods of examining food poisoning speci-

mens.

Sanitarians are concerned chiefly with the investi-
gation of the food poisoning outbreaks and the proper
sampling of suspected foods. However, it is also im®
portant that sanitarians have some understanding of
the laboratory diagnosis of food poisoning so that they
can be aware of the overall picture. This overall picture
applies to bacteriologists, too. Bacteriologists should
know what the sanitarian has done in his investigation
of the outbreak. We are all prone to think that there
is only one aspect of a food poisoning outbreak, and
that is the one for which we personally are respon-
sible. The one we are responsible for is the most im-
portant to us, and that is as it should be, but let us not
forget that we work as a team and as such we want to
know what each one is doing.

Food poisoning bacteriology is by no means easy
and simple. Examinations must be sufficiently com-
plete so that it is not necessary to report indefinite
results such as “alpha hemolytic streptococci isolated,”
or “a Gram positive sporulating bacillus was isolated”
and so on. This is meaningless to the recipient of the
report. On the other hand, speed in the examination of
the suspected food to determine the incitant is impor-
tant so that if necessary, proper control measures may
be taken immediately. For instance, in a Salmonella
outbreak, the source of the Salmonella must be deter-
mined as early as possible in order to sever the chain of
infection. The source may be a food handler, it may be
meat or poultry, or even a butcher’s block.

The Washington State Department of Health Labo-
ratory has developed protocols or flow charts illus-
trating the laboratory procedures used for detecting
groups and species of organisms suspected of being
present in foods involved in out breaks.? -

When food specimens arrive in the laboratory, note
is made of the time, the date, the manner in which the
specimens were shipped, such as with or without ice,
and if with ice, the approximate amount remaining,
whether the specimen was sealed, and a short des-
cription of the type of food. Specimens are maintained
in the refrigerator and are removed only for sampling
purposes. All food samples are kept until final report
is made, and usually for a few weeks after that, in case
of legal action. The history slips accompanying the
specimens are reviewed but, as a rule, the information
is inadequate. The persons responsible for investi-
gating a food poisoning outbreak and collecting ap-
propriate specimens must be convinced that valuable
time can be saved and needless laboratory exami-
nations avoided if a brief history of the outbreak would
be sent with the specimens. The history should include

2These protocols or flow charts may be requested from the
author.
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the information called for on the suggested Form “D”
— Sample Collection Report (6) plus the time that
elapsed between partaking of the food and onset of
symptoms, the symptoms reported by those made ill,
and the reason for suspecting the food or foods sub-
mitted. A complete and accurate statement of the
symptoms experienced by those that became ill, parti-
cularly the incubation period, is especially helpful as
a guide in the course to be pursued in the laboratory
investigation.

If the information sent with the specimen states only
that the food was suspected as the vehicle of food-
borne disease, the bacteriologist must rely on his own
judgment in selecting the type of examinations to carry
out; this he can do to a certain extent according to the
type of food submitted — but it is very helpful for
him to receive information which is more suggestive.
He feels more secure about the entire procedure if he
receives suchsinformation, and greater cooperation pre-
vails on his part.

The foods submitted are given a laboratory number
and the first procedure to be carried out is the ho-
mogenization of a known weight of the sample ifitisa
solid food, or the measurement of a known volume, if a
fluid food. This step is taken so that plate counts can
be made to determine the approximate number of or-
ganisms per gram of food. This is the preliminary
method used if the specimen is submitted under re-
frigeration. If the specimen is not submitted under
refrigeration, it is useless for the bacteriologist to go
through this step of the procedure. For unrefrigerated
specimens an unweighed amount may be selected,
homogenized and carried on through the other labora-

" tory procedures without attempting to determine rela-

tive numbers of organisms. This serves to emphasize
the importance of submitting food specimens under
refrigeration. If they are not refrigerated, an important
link in the chain of laboratory examinations is broken
and, in the case of several bacterial incitants, the
approximate number of organisms present per gram
of food may be the key to the answer.

In any event, a small volume of the homogenate is
placed in a sterile test tube and centrifuged at high
speed for ten minutes. A Gram stain is made from the
sediment and many times, but not always, some idea
as to the predominating organisms is obtained. This
furnishes a clue as to what course to take. Many times
the predominating organism is a saprophyte so not too
much reliance should be placed on the findings of
the Gram stain.

Laboratory confirmation of botulism is not a difficult
laboratory procedure, if appropriate specimens are
available. The identification of the toxin is made by

animal inoculation, and here an attempt is made to
detect the presence of a preformed toxin, also the type
of the toxin. Either a portion of the solid food is used
or, if available, the fluid portion is examined.

The number of animals to use will vary depending
upon the amount of the sample. If the sample is of
sufficient quantity, each test is done in duplicate. Two
animals receive the food sample with no protection,
two animals receive the food sample plus protection
with Type A antitoxin, and two animals receive the
food sample plus protection with Type B antitoxin. In
the event of death of the control animals receiving
Type A and B antitoxin, further protection tests are
done using Type E antitoxin. The condition of the
animals is watched. If a strong toxin, is involved the
appropriate animals often die within a few hours. With
weak toxins, death may not occur for three or four days
or longer. If botulism toxin is present in the food
sample, the unprotected animals die, and one of the
two sets of animals protected with antitoxin survive,
depending upon the type of toxin present. If the sample
was badly contaminated and not filtered prior to in-
jection, the animals may die by invasion with con-
taminating bacteria and not by botulism toxin. Hence,
controls are used with heated material and with anti-
toxin. Occasionally botulism toxin may not be detected
in the food sample, particularly if the sample submitted
is scanty or other wise unsatisfactory. In this case,
washings from the container can be examined culturally
in appropriate media under anaerobic conditions and
toxicity tests of filtrates may be carried out on animals
as has already been discussed. In the case of botulism,
toxin sometimes can be detected in the blood serum or
in the bowel contents by animal injection.

In the laboratory diagnosis of botulism, it is pos-
sible to obtain direct evidence of the causative agent.
This is not true in the case of enterotoxin-producing
staphylococci. The ideal and conclusive test for identi-
fying staphylococcal food poisoning would be the de-
tection of the enterotoxin directly irom the contami-
nated food, such as is done in botulism; but as yet,
such a test has not been developed. True, much work
has been done to find a laboratory animal that will
react to the enterotoxin with a useful degree of relia-
bility. Dolman (2) and his co-workers have had some
success with the kitten test and also with the human
volunteer, and Hammon (3) has had some success
with the intravenous injection of enterotoxin filtrates
into adult cats. Monkeys have also been used, but in
all instances resistance to the enterotoxin has been en-
countered in a certain proportion of the animals and
human volunteers.

Several other criteria are used in lieu of a satis-
factory animal test as follows: The food sample is
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streaked onto blood agar plates and serial dilutions are
made onto tellurite-glycine agar plates. Tellurite-gly-
cine agar is a relatively new plating medium. This
medium was developed by Zebovitz et. al. (7) who
concluded that it is superior to other media currently
in use for the quantitative detection of coagulase posi-
tive staphylococci. A surface plating technic is em-
ployed, and coagulase positive staphylococci produce
black colonies within 24 hours at 37 degrees C. Other
microorganisms fail to produce visible growth within
this time, with the exception of an occasional colony
of coagulase negative staphylococci. Most of the latter
strains produce small gray colonies that are distinct
from the type of colony produced by most coagulase
positive strains. This medium was used by Zebovitz
in the examination of sixteen food samples allegedly
involved in cases of food poisoning. Six of these sam-
ples were found to contain large numbers of coagulase
positive staphylococci. The tellurite-glycine agar pro-
vided quantitative detection of these organisms.

Although tellurite-glycine agar does not agree 100
per cent with the coagulase test, it is of sufficient
value to be included as a plating medium for the
detection and enumeration of staphylococci. Besides
blood agar plates to detect hemolysis and tellurite-
glycine agar for approximate numbers of staphy-
lococcetd in the food specimen, Chapman-Stone medium
is used for pigment formation and gelatin lique-
taction, and the coagulase test for coagulase activity.
Many workers feel that coagulase activity is one of
the best indicators of the pathogenicity of the staphy-
lococci, and in the final analysis in our laboratory it
is used in that manner.

One other laboratory procedure valuable for epi-
demiological reasons is the phage typing of the sta-
phylococcal isolates. This examination is not per-
formed in our laboratory but when desired, we call
for the assistance of one of the few laboratories that
is engaged in this type of work. Our laboratory also
examines specimens from the nose and throat and
from the skin lesions of food handlers according to
the same method used for food specimens. This is
done as an aid in the detection of the source of the
contamination.

Interpretation and reporting of results must be
done with great care. Not all staphylococci are capa-
ble of producing enterotoxin. The staphylococci iso-
lated may have gained access to the food specimen
before or during the process of collection of the food
samples. Unless specimen has been collected im-
mediately after the outbreak and kept under refrig-
eration until the time of laboratory examination, gross
numbers are of little significance.

Of the food-borne bacterial incitants that cause
food poisoning, the Salmonella-Shigella group is of

great importance. Two types of specimens are im-
portant for this group of organisms; they are the sus-
pected food, and stool specimens from those made ill,
or from food handlers. Speed in the collection of
specimens and the laboratory examination is of great
importance because an outbreak can become wide-
spread in a short time.

Buchbinder (I) and his group have done a great
deal of work in the investigation of the enterococci
as incitants of food poisoning. They feel that food
poisoning may be more commonly caused by this
organism than has been hitherto believed. They con-
cluded that the reasons enterococci have not been
sought for or implicated more frequently is because;
(a) there might be an inclination to regard the en-
terococcus as a saprophyte whose presence in sus-
pected foods is considered of little significance, (b)

if enteric pathogens or staphylococci are not found,.

the tendency is to look no further and consider the
outbreak as one of unknown etiology, and (¢) failure
to use a fairly rigid quantitative technic in the iso-
lation of bacteria from suspected foods may result in
misinterpretation of the significance of those or-
ganisms which are actually recovered. Our method of
examining for enterococci in food specimens has been
adopted practically in toto from that recommended
by the Bureau of Laboratories, City of New York
Department of Health. The method was revised
slightly, primarily to obtain the final results more
quickly. The laboratory examination for the detection
of enterococci is very time consuming. By far the
most significant finding is the relative number of the
streptococci. As a matter of fact, the examination is
not continued if it is determined from the original
plating media that there is not approximately a
count of 750,000 colonies per gram of food or’greater.
If the examination is continued, then ten separate
colonies are picked and must meet three criteria be-
fore being classed as enterococci, namely, growth in
Todd-Hewitt broth after having been heated at 60
degrees C. for one-half hour (the so-called heat
test), growth at pH 9.6 in broth, and growth in 6.5
per cent sodium chloride broth; then, by calculation,
the number of enterococci per gram of food is esti-
mated. Here interpretation of results must be made
with extreme caution. It is here that submitting of
specimens in the proper manner influences the re-
sults almost entirely. The relative number of entero-
cocci per gram of food is the basis upon which the
organism is implicated.

There are two miscellaneous organisms that have
received attention as bacterial agents in food poison-
ing, Clostridium welchii and Bacillus cereus. Hobbs,
et al. (5) feel that a large proportion of food poison-
ing incidents hitherto unclassified may be due to heat
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resistant Clostridium welchii. The infection is almost
invariably due to meat which had been boiled,
steamed, braised, stewed, or insufficiently roasted
and then allowed to cool slowly and eaten the next
day either cold or reheated.

Bacillus cereus has been thought to be the causa-
tive agent in several outbreaks of food poisoning, and
just recently the organism was isolated in our labora-
tory from a food specimen (macaroni salad) that was
implicated in a family outbreak. Hauge (4) has in-
vestigated several outbreaks which were thought to
be caused by B. cereus. Hauge considers potatoes and
corn starch to be naturally contaminated with B.
cereus and warns against leaving foods prepared with
these products at incubator temperature for a period
of time before serving.

The last two organisms are mentioned to show that
we are continually obtaining evidence to suggest that
bacteria never. before suspected may have potentiali-
ties as incitants of food poisoning. We must evaluate
the significance of those bacterial agents that are
found in food poisoning outbreaks and which are
usually not implicated.

In conclusion, réiteration of a few points that would
apply to those that are charged with investigating a
food-borne disease outbreak are given and which, in
turn, would lead to greater success in isolating food
poisoning incitants in the laboratory: (@) collect

those specimens that appear the most likely to be
involved in the outbreak as soon as possible and sub-
mit to the laboratory immediately under refrigera-
tion; (b) call the laboratory director and tell him of
the outbreak so that he can plan and prepare ac-
cordingly; and (c¢) send as much information about
the outbreak as is readily available with the food
specimens.
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PRESENT STATUS OF STATE-FEDERAL BRUCELLOSIS ERADICATION'

A. F. RANNEY

Animal Disease Eradication Branch

United States Department of Agriculture

Encouraging progress has been made in the eradi-
cation of brucellosis in dairy herds of the United
States. The notable gains have come in the past 10
vears although the State-Federal program to bring this
costly disease under control goes back to the early
thirties. At that time, a number of States had brucel-
losis eradication programs but a relatively small
amount of money was being spent.

The State-Federal cooperative eradication program
was devised to reduce the serious losses from the
disease, first as part of a cattle reduction program, and
later as a straight disease eradication program. The
basis of the program in the beginning was testing herds
for brucellosis and disposing of the reactors. In 1934,
when the program was begun, slightly more than 3
million cattle were tested and of these almost a half
a million were reactors. Infection rate for the coun-
try as a whole was 11 percent. Here in the Northeast
and in some other areas it was much higher.

Gradual progress was made through these measures.
Beginning in 1940, the vaccination of calves was
initiated. This has been responsible for building up
resistance in millions of animals and has been of great
value in the efforts to eradicate the disease.

North Carolina was the first State to achieve the
standing of modified certified brucellosis-free, meaning
that widespread testing shows less than one percent
infection among cattle, in not more than 5% of the
herds. The goal was reached in North Carolina in
1942.

About that time many veterinarians were called into
service with the armed forces and there was a serious
shortage of people qualified to work in the eradication
program. The level of infection across the country
went up again.

It was just 10 years ago, in 1947, that the United
States Livestock Sanitary Association unanimously
adopted Uniform Methods and Rules for the Estab-
lishment and Maintenance of Certified Brucellosis-
Free Herds of Cattle and Modified Certified Areas.
These Uniform Methods and Rules have had minor
revisions since first adopted and have served as a guide
for the states in setting up their programs.

National, State, and County brucellosis committees

1Presented at the Tenth Annual Meeting of the Dairy Pro-
ducts Improvement Institute, Inc., New York, New York,
February 14, 1957.
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have done outstanding work in promoting the brucel-
losis programs at all levels from the “grass roots to the
top.” The Agricultural Extension Service has worked
closely with all brucellosis committees and agencies
interested in the program in disseminating information
in regard to the disease and the essential features of
the programs whether they are of local, State, or
National significance. These educational groups have
been especially helpful in keeping the livestock in-
dustry and the public fully informed.

One of the greatest assets to the program was the
adoption of the milk ring test as an official part of the
program in 1952. This makes it possible to screen a
whole dairy herd at a very low cost to determine
whether brucellosis exists in the herd. Herds giving
a suspicious reaction to the ring test are blood tested
to pick out the one or more infected animals. The ring
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test is made approximately once every six months in
order to include animals not included at the time of
a prior test.

Progress in use of the milk ring test has been good.
It was used on less than half a million herds in 1952,
the first year it was an official part of the eradication
program. In 1956, approximately I% million herds
were so tested. It is interesting to note that as the num-
ber of herds tested increased, the percentage of herds
showing a reaction to the test declined from almost
30 percent to just under 15 percent during this same
period.

In fiscal year 1955, the brucellosis eradication pro-
gram was accelerated. This has resulted in gratifying
increases in the number of calves vaccinated, cattle
tested, and reactors removed. We are moving ahead.

For example, the number of calves from 4 through
8 months of age vaccinated has increased annually
from 1940. Only 21,000 were vaccinated in 1940 as
compared with more than 4.7 million in 1956. This
program progressed slowly at first, but accelerated
rapidly after the close of World War IL. Even so, a
little less than 1/3 of the eligible calves were vacci-
nated last year. Even in a herd certified brucellosis-
free, calf vaccination is an extra precaution that helps
protect against reinfection of the herd from outside
sources.

World War II interrupted gains being made in the
fight against brucellosis. In 1935, close to 40 percent
of the herds blood-tested revealed some degree of in-
fection. Just before the war, the percent of herds in-
fected reached a low point of 10.5 percent. But by the
end of the War, the percent of herds infected rose to
20.4 percent. Except for a slight increase in 1952, there
has been a general decrease. The slight rise in 1952
and the limited decline since is in part due to the ex-
tensive use of the ring test and the follow-up of the
ring suspicious herds with the blood serum aggluti-
nation test.

Figures 1, 2, 3, and 4 show some of the progress
that is being made and illustrate the current status of
the program.

As shown in Figure 1, in 1935, when the eradication
program began, 3.3 million cattle were tested; the
percentage of reactors was 11.5. In 1941, the per-
centage of infection had dropped to 2.4. Due to a
shortage of personnel and other factors that occurred
as a result of World War 11, the infection took a clim’
to 5 percent in 1946. In 1956, 16.7 million cattle were
blood tested with 2.19 percent reactors.

i1t does little good to locate infected animals unless
they are handled in a manner to prevent the spread
of infection. Figure 2 shows that during the period,
1948 — 1953, less than half of the reactors found were
slaughtered, while in 1956 the percent slaughtered was
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almost 90. This increase was due in a large degree to
the accelerated program with added incentive of in-

demnity for the removal of reactors.

While we may be encouraged with the progress that
is being made toward reaching our goal we should take
into consideration that there are 81 percent of the
counties in the United States and Territories yet to be
certified (See Figure 3). At the end of December 1956,
19 percent of the counties were certified and 16 per-
cent carrying on area work.
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BRUCELLOSIS ERADICATION PROGRAM
October 31, 1956
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Ficure 4. Current status of Brucellosis eradication program.

From Figure 4, we can rather quickly see where
the greatest progress has been made as well as those
areas where much is yet to be accomplished. In the
Northeastern States, in which this group is most in-
terested, we have two of the six modified certified
brucellosis-free States. While Figure 4 does not show
that some of the other States in this section of the
country are nearing a certified status, you may be as-
sured that there are many counties that should be
placed on the certified list within a very few months.
In addition to the six States already certified there are
351 counties in 27 other States and Puerto Rico which
have been designated modified certified brucellosis-
free. Several of the States are fast approaching a State-
wide certified status.

Even though the accelerated eradication program
has sharply reduced cattle losses due to brucellosis, the
disease still causes noticeable annual losses. Recent
gains have been dramatic. Total dollar losses due to
the disease in 1955 were estimated at $45.6 million, or
50 percent less than the $91.9 million in 1947.

More than half of these losses were in milk pro-
duction. Milk production losses dropped from $51.1
million in 1947 to_an estimated $27.1 million in
1955. In 1947, it was necessary to replace 522,000 cows
because of the disease, as compared with less than
half that number — 244,000 — in 1955. Costs of cow re-
placements in 1947 were $32.4 million. They dropped
to $14.4 million in 1955. Calf losses dropped about 50
percent — from $8.5 million in 1947 to $4.2 million in
1955,

Brucellosis Status of Northeastern States:

It may be of interest to review briefly the progress
toward brucellosis eradication in the Northeast and the
local requirements that are presently in effect relative
to milk originating from herds tested for brucellosis or
already free.

MAINE has maintained a modified certified brucel-
losis-free status since July 1, 1950. This was the third

State to be certified; the second in the Northeast. This
status was gained following a concentrated test-and-
slaughter program. The vaccination of calves has not
played as prominent a part in the eradication program
here as has been true in many of the Northeastern
States. An effort is being made to trace the origin of
each reacting animal and to determine the source of
infection in an effort to further reduce the incidence
of infection. There are no laws or regulations that
specifically apply to the brucellosis status of animals
producing milk for sale within the State.

NEW HAMPSHIRE became a modified certified
brucellosis-free State in August 1949, the second in
the Nation to reach this goal. The disease was attacked
through a test-and-slaughter program from the early
years of the organized program. All herds in New
Hampshire are blood tested annually. Three munici-
palities — Claremont, Laconia, and Manchester — have
ordinances that require that milk used in these cities
originate from brucellosis-free herds.

VERMONT has a very active brucellosis eradi- |

cation program and anticipates having all herds en-
rolled under a blood testing plan with removal of
reactors by April 1 of this year. For more than ten
years, a very high percentage of the female calves
raised in the State have been vaccinated. In view of
the attention being given to the program in Vermont
the State should reach a certified status in the near
future. The milk ring test is being used to good advan-
tage in the eradication efforts. ;

MASSACHUSETTS is carrying on an energetic pro-
gram. State funds for indemnity became available for
reactors in October 1956. This is stimulating interest
in the project. For many years, prior to the accelerated
program, a relatively high percentage of the calves
raised were vaccinated. One county in the State has
met the requirements of a certified status. The present
program demands that all herds be enrolled under a
testing program by January 1, 1958. The present law.
however, permits reactors to be maintained on the
premises until January 1, 1960.

In CONNECTICUT it has been mandatory, since
April 1, 1956, that all herds producing milk for sale
be enrolled under a blood testing program. After April
1, 1957, all milk sold in the State must originate from
brucellosis-free herds. This state has had a compulsory
calf vaccination program for many years. It may be
anticipated that several counties will become certified
within the next few months. State or Federal indemnity
payments are not presently being made in Connecticut
for reactors found.

In RHODE ISLAND the program calls for a test of
all cattle annually except steers, calves under 6 months,
and calf-vaccinated females under 24 months of age.
The State law provides for the slaughter of all brucel-




< s

StaTUus oF BruceLLOSIS ERADICATION

losis reactors after 85 percent of the total cattle of the -

State, excepting steers and calves under 6 months
of age, are free from brucellosis. In view of this pro-
vision of the law now in effect, it seems reasonable
to anticipate that the State may reach certification
status by the end of 1958. Animals producing milk for
shipment into the State must be of equal or higher
health status in regard to brucellosis as those animals
located within Rhode Island. Presently herds from
which milk is shipped into Rhode Island must be under
a testing program.

NEW YORK has annually vaccinated a very high
percentage of the female calves raised. While only
two counties can presently boast of a certified status,
there is reason to believe that several others will soon
reach this goal. A study of county records is presently
being made to determine how close the various coun-
ties come toward meeting the certified area require-
ments. ;

The milk ring test is a very important part of the
brucellosis eradication program in New York State.
This test is applied to all milk-producing herds at six-
month intervals.,

July 1, 1959, has been agreed upon jointly by the
New York State and New York City Departments of
Health as the date after which all milk sold in the
State must come from brucellosis-free herds.

NEW JERSEY is making good progress toward
brucellosis eradication. Two counties are designated as
modified-certified brucellosis certified areas. The pro-
visions of the State Public Health Code provide that
after April 1, 1958, milk being sold within the State
raust be obtained from brucellosis-free animals.

PENNSYLVANIA has had a very active eradi-
cation program for many years and is making note-
worthy progress toward becoming a modified certified
brucellosis-free State. Forty-seven of the 67 counties
are presently certified; 15 were certified during 1956.
Several more are rapidly approaching that status.
Pennsylvania’s Secretary of Agriculture has set early
1958 for statewide certification.

Uniformity in sanitation standards for production
of milk as they relate to brucellosis, tuberculosis, or
any other infectious or contagious disease of cattle,
are of particular interest to those of us concerned with
the eradication of these diseases. It is, of course, im-
portant that the milk sanitation requirements be realis-
tic in their approach and be coordinated with the
progress that is being made toward eradication of the
specific disease. Those of us who work in the Animal
Disease Eradication Branch are happy to have an op-
portunity to work closely with members of the Public
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Health Service in considering suggested requirements
for the health of cows producing milk for human use.

The Milk Ordinance and Code — 1953 Recommen-
dations of the Public Health Service — has, as this
group knows, been drawn up as a model ordinance
which may be considered for adoption by States and
communities as a measure for the control of milk-
borne diseases. At present, States or communities may
be operating under the provisions of the Code and
permit the use of pasteurized milk from herds in which
all reactors are not immediately removed. However,
the Code states, “. . . Ultimately, this Ordinance will
be revised to require all milk producing herds to be
under Plan A; therefore, a dairyman who has brucel-
losis reactors in his herd is urged to eliminate a suf-
ficient number of such reactors each year so that all
reactors will have been removed from the herd within
a period of 3 years after his entry into Plan B.” *, . .
In the case of milk not for pasteurization, all herds and
additions thereto shall be tested and found free of
brucellosis before any milk therefrom is sold, and all
herds shall be retested at least every 12 months there-
after...”

Plan ‘A’ refers to a herd in which brucellosis reactors
are removed promptly. Plan ‘B’ refers to a herd where
reactors may be retained for a temporary period usually
not to exceed three years.

Procedures have been set up whereby approved milk
ring tests may qualify herds as being considered under
Plan “A’.

As States and municipalities adopt requirements that
milk sold originate from brucellosis-free herds, pro-
ducers are urged to adopt measures that will insure
the elimination of brucellosis from their herds.

The impact of these requirements already adopted
or anticipated in the Northeastern States has had a
noticeable effect in promoting interest in brucellosis
eradication in this and other areas generally.

As more and more areas are certified, it becomes in-
creasingly necessary to protect the gains we have made.
To maintain gains in the brucellosis campaign, inter-
state movement of all cattle except steers, spayed
heifers, and calves under eight months old came under
strict Federal control January 1, 1957. These inter-
state regulations relating to brucellosis were placed in
effect after several years of effort and study on the
part of livestock groups and others interested in the
program. The regulations are designed to control the
movement of affected or potentially exposed animals
to prevent the spread of brucellosis and thus protect
the investments that have been made toward brucel-
losis eradication.

e e et St _ .
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EFFECT OF INGREDIENTS ON BACTERIAL GROWTH IN SOUPS

KarrLa LonGreg, Rose F. Pabaas, Janmes C. WHiTE axp Brenbpa A. WESMAN

Department of Institution Management, and Laboratory

of Bacteriology, Cornell University, Ithaca, New York

(Received for publication November 22, 1956)

Soups are popular items in institution food ser-
vice, especially when inexpensive and hot menu items
are in demand. Certain soups have become classics
in this country, for example, vegetable, chicken, clam
chowder, split pea, navy bean and consomme.

Little is known about the keeping quality of dif-
terent soups and the contribution of each ingredient
to the keeping quality. Soups are often served in food
establishments with limited refrigeration facilities and
are also widely marketed as a frozen product.

Most soups are either made from a stock or a milk
base, both of which are excellent media for bacterial
growth. Combined with the base are various in-
gredients, such as cereals, legumes, vegetables, pota-
toes, meat, poultry, fish, and various seasonings.

The purpose of this investigation was to study the
effect on bacterial growth of some selected main in-
gredients commonly used in preparing soups. The aim
was to obtain a basis for offering recommendations
for preparing palatable soups that are poor supporters
of bacterial growth.

The investigation was divided into two parts. Part I
was devoted to obtaining basic information on the
effect on bacterial counts of adding various ingredients
to a liquid base. The ingredients were chosen on the
basis of a preliminary study in which it was found that
some food materials were more active than others in
affecting bacterial growth, either favorably or un-
favorably. In the main study, finely pureed meats,
clams, and vegetables were added in varying amounts
to a base of stock, white sauce, or to milk. The mixtures
were autoclaved, inoculated with Micrococcus pyo-
genes var. aureus, and incubated at a temperature
favorable to the growth of the organism. Determi-
nations of pH were made before and after autoclaving.

In Part II, the information gained from the results
of Part I was used in developing formulas for soups
that were poor supporters of bacterial growth. As a
tirst step, soups routinely prepared in the Home
Economics Cafeteria were tested for their ability to
support growth of Micrococcus pyogenes var. aureus.
On the basis of the information gained from these
tests, a number of soups were selected for experimen-
tation in the laboratory. The proportion of ingredients
found to discourage the growth of this organism was
increased and the new formulas were subjected to

Karla Longree is Professor of Institution Management
at Cornell University. She has studied at Berlin and Bonn,
Germany and received the degree Dr. of Agriculture from
the College of Agriculture at Berlin, and the Ph. D. degree
from Cornell. She has been a member of the staff at Hamp-
ton Institute, Va. and her special field is research in quan-
tity foods.

N
organoleptic and bacteriological testing; pH determi-
nations also were made.

EXPERIMENTAL PROCEDURES
SOURCE AND PREPARATION OF Foob

Part I: STUDY OF INGREDIENTS
Preparation of Base.

Chicken and beef stock were prepared from fabri-
cated extracts'. The directions for preparation were
followed as stated on the containers.

Medium-thin white sauce was prepared from water
and a mix consisting of nonfat dry milk solids, flour,
and margarine. The milk was reconstituted from non-
fat dry milk solids. One gm. salt was added to 100 gm.
milk or white sauce.

1“Torex”; Lipton beef broth; and Lipton chicken broth,




Preparation of Purées.

Fine purées were prepared from beef and veal and
from canned clams. The following fresh vegetables
were used for puréeing: carrots, eggplant, onions,
sweet green peppers, tomatoes, and white potatoes.
The varieties of carrots were: Gold Spike, Imperator,
Morses Bunching and Waltham Hi-Color. The varieties
of tomatoes were: Solid Red A, John Bear, Valient,
Rutgers and Longred. These varieties were grown
on the same field under the same conditions of plant-
ing, cultivation, and harvesting. The tomato and
carrot varieties were supplied by the Department of
Vegetable Crops. Cornell University.

Frozen vegetables puréed were green beans, peas,
and spinach.

The following canned vegetables were puréed: as-
paragus, carrgts, cream style yellow corn, mushrooms,
okra, sweet green peppers, and tomatoes.

Before puréeing, the fresh meats were steamed to a
pink color; the fresh and frozen vegetables were
steamed to doneness; the liquor was incorporated into
the purée. ;

Canned items were not cooked further before purée-
ing. In the case of cream style corn and tomatoes, all
of the liquor was incorporated. In the other canned
items, just enough of the liquor was used to facilitate
the passing of the solid foods through the sieve.

Salt was added to all purées made from fresh and
frozen items; 1 gm. salt was used for 100 gm. purée.
The saltiness of the final product was similar to that

- of the base stock, white sauce, or milk. To the canned

items sufficient amounts of salt were added to ap-
proximate the saltiness of the base. The pH of the
purées was recorded. ,

The purées were poured into 1-qt. and 1-pt. paper
containers, frozen at — 15° to — 20° F. and stored
at this temperature until needed.

Preparation of Mixtures.

The base, which was either stock, white sauce, or
milk, was made fresh each time samples were pre-
pared. The purées were allowed to thaw overnight in
a refrigerator. Needed amounts were weighed into
sterilized, 600-ml. widemouthed Erlenmeyer flasks.
From 0 to 150 gm. were used. Enough base was added
to bring the total weight of the sample to 300 gm. pH
determinations were made. The samples were trans-
ported to the Laboratory of Bacteriology for further
treatment.

Part II: STUDY ON SOUPS
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Case Studies.

Soups prepared routinely in the cafeteria of the
College of Home Economics were tested for their
ability to support growth of Micrococcus pyogenes
var. aureus. The soups were chosen on the basis of
their popularity and ease of preparation. The recipes
for their preparation were those used in teaching quan-
tity cookery classes. The soups were prepared in large
quantity by the personnel of the cafeteria kitchen.
Three hundred-gm. samples were removed, pH deter-
minations made, and the samples taken to the Labora-
tory of Bacteriology for autoclaving, inoculation, in-
cubation, and plating. pH determinations were made
again after autoclaving. In two instances, soups were
also prepared in 1-gal. quantities in the laboratory.

Experimental Soups.

The soup formulas were adjusted in one or several
of the following ways: omission of peas, increase of
tomatoes, addition or increase of carrots, and addition
or increase of sweet green peppers.

In the laboratory, the soups were prepared in 1-gal.
batches. They were cooked on top of the stove. The
materials used for the liquid base were the same type
as used for the purée mixtures (PartI).

The same fresh and frozen vegetables used in Part I
were used here, plus fresh apples. The meats used
were: freshly ground raw beef (approximately 75 per
cent lean), cooked chicken, ham, and turkey; raw
bacon; and canned clams.

Acceptability of the products was determined by a
panel of judges.

From each batch of soup, two 500-gm. samples were
preserved by freezing at approximately — 15° to — 20°
F. until needed for inoculation. Determination of pH
was made of the finished soups.

Palatability.

The soups were rated as “very acceptable,” “ac-
ceptable,” or “not acceptable” by four members of the
Department of Institution Management. Not more
than two soups were tasted at one time. When two
levels of acidity were compared, the less acid soup
was tasted first.

Preparation of samples for inoculation.

A 500-gm. sample of each soup to be tested bac-
teriologically was removed from the freezer and
partially thawed at room temperature for approxi-
mately 6 hr. A 300-gm. sample was weighed into a
sterile 600-ml. beaker, covered with aluminum foil,
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TasrLe I. — BACTERIAL GROWTH AND PH IN CHICKEN BROTH-PUREE MIXTURES AS AFFECTED BY KIND AND AMOUNTS OF PUREE

Puree DH of Sy ke sht 5o e ks et o, gt b W b R
puree pH ml. pH ml. pH ml. pH ml. pH ml. pH ml, pH ml.
R A Tk g~ Bpme b SRpeh  BH e
Carrot, canned 6.12 6.7 75 6.1 7.6 55 6.5 5.3 55
Carrot, fresh 5.6 72 T8, 59 T4y 54, 61, 53, 51, 52, 44, 52, 36, 53, 38
Sweet green pepper 440 7.3, 7.4, 6.1, 7.2, 5.5, 5.3, 5.3, 4.3, 51, <41 5.0, <2l, 49, <al,
5.90 76, 13, 68, 76, 58, Tl, 56, 52 37, 43 54, 42 53, 47,
Okra 41a 70, 72, 52, 62, 19, 45, 48, <31, ?:
Tomato 4.30 71, 15, 57 . 714 51, 65, 50 58 50 42 g
4.3 75, 715, 545 82, 48, 711, 45; 56, 43, 33, 43, 33 =
Onion 550 73, 15, 64 81, 58 68, 55 75, 53, 64, 55 49 54 42 a
Asparagus 5.6 78, 72 62, 14, 58, 11, 56, 65, 55, 64, 55, 62, 53, <6l §
Eggplant 5.5b 70, 7.2, 65, 12 62, 65, 59, 6.1, =
Potato 6.3v 6.7 7.5 6.3 7.3 5.9 6.9 5.9 6.6 5.8 6.2 5.8 <6.1 Z
Spinach 6.8¢ 71, 7.2, 7.0, 7.2, 6.8, 7.24 7.0, 6.3, g
Veal 5.9b 75 6.5, 6.7 8.1 6.1 7.8 6.1 6.1 6.8 6.2 §
. Green bean 5.8¢ 7.0, 8.0, 6.1 7.8 55 7.2 5.4 7.2 52 T 5.1. <5.1
Mushroom 6.1a 79, 72 70, 76, 66, 78, 64, 15, 63, 713, 62 72 60, 66,
Pea 6.8¢ 67, 716, - 68 8.2 65, 81, 64, 77, 64, 81, 63 75 6.4 6.9

aCanned purée.
bEFresh purée.

¢Frozen purée.

Note: Sub-script figures indicate number of replicates; < = less than.

L
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TaBLE 2 — BACTERIAL GROWTH AND PH IN SOUPS PREPARED IN QUANTITY (CASE STUDIES )

Proportion of selected ingredients

Fresh Tog final
Soup Canned Fresh green Frozen pH after count
Source# tomato carrot pepper peas autoclaving” per ml.P Palatabilitye
Group I (% (%) ) (%)
Consomme madrilene C 24.0 4.6 <2.1 2
Cream of tomato C 46.2 5.1, <2.1, 2
Cream of tomato and (& 47.3 5.1, <2.1, 2
mushroom

Creole C 25.5 2.0 4.7 <2.1 2
Mulligatawny c 5.5, 4.3, 2

L 5.6, 44, 2
Stockless vegetable C 28.6 5.0 4.8, <2.1, 2
Tomato bouillon C 51.0 4.2 <2.1 2
Tomato-clam bisque C 2924 5.7, 4.5, 2

<

Group II
Crabmeat gumbo C 18.2 2.7 5.3 6.1 2
Cream of spinach C 6.4, 2.5, 2

L 6.3, 6.3, 2
Cream of vegetable ' C 8.4 6.5, 7.4, 2
French onion C 5.9, 6.2, 2
Washington chowder C 23.0 0.8 5.6 6.2 2

#C means sample prepared in cafeteria; L. means sample propared in laboratory.

bSub-script figures indicate number of replicates; < = less than.

¢2 = very acceptable; 1 = acceptable; 0 — unacceptable.

and taped. A sub-sample, approximately 80 to 100

§ ml., was placed in a 250-ml. beaker and also covered

with aluminum foil; this sample was used for deter-
mining pH before and after autoclaving.

BACTERIOLOGICAL MATERIALS
AND METHODS

Fluid samples (Part I) were treated in cotton-
plugged Erlenmeyer flasks. Solid-containing soups
(Part II) were placed in beakers to which an alumi-
num foil covering had been taped. The samples were
autoclaved for 20 to 30 min. at 121° C. After cooling
to room temperature overnight, the samples were
inoculated with 1 cc. of a 10-¢ dilution of Micrococcus
pyogenes var. aureus S209 which was being maintained
in meat infusion broth. The inoculum was also plated
on meat infusion agar for determination of numbers
of organisms. In general, from 4 to 40 organisms per
ml. were found in freshly inoculated batches. To
inoculate the material contained in beakers, the sur-

face of the foil was washed with 95 per cent ethanol
and flamed. The inoculating pipette was punched
through the foil and the resultant hole covered with
ordinary transparent tape.

The foods were incubated for 24 hr. at 30° C. A
1-ml. aliquot of each sample was removed, appropriate-
ly diluted and plated in duplicate on meat infusion
agar. Food mixtures containing large pieces were
Waring-blended for 1 min. before aliquots were re-
moved. The plates were incubated at 30° C. for 48
hr. before counting.

RESULTS
Part I: pH axp BacreriaL COUNTS OF BASE-PUREE MIXTURES

Effect of adding purée of vegetables and veal to chick-
en broth on pH and bacterial counts (Table I).

Chicken broth was used as a base. The pH of

ok i T | Anaiaabndor it
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chicken broth was approximately 7. In general, bac-
terial counts were over 10% per ml.

Carrot.

Purées prepared from fresh and canned carrots were
used. The pH of fresh carrot purée was 5.6, and
purée made of the canned vegetable was 6.1. With
the smallest addition of carrot, 3.3 per cent of total
mixture, the pH of the broth was lowered consider-
ably; little further change was noted when the pro-
portion of carrot in the mixture was increased to 50
per cent. Bacterial counts decreased as the pro-
portion of carrot in the mixture was increased. Final
counts were less than 10° per ml. when the mixture
contained 16.6 per cent carrot purée and below 107
per ml. at the 25 ver cent-carrot level. For comparable
concentrations, pH and bacterial counts were similar,
regardless of whether the purées from fresh or canned
vegetables were involved.

Sweet green pepper.

Purées prepared from fresh and canned peppers
were used. The pH of purée prepared from canned
peppers was 4.4 and that of the fresh was 5.2. Greater
decreases in pH and lower bacterial counts were noted
in the mixtures made with the canned vegetable. Final
counts were less than 10° per ml. in broth-pepper
mixtures containing 10 per cent of the canned vegeta-
ble or 16.6 per cent of the fresh vegetable. Counts
were less than 10° per ml. in mixtures containing 25
per cent of the vegetable.

Okra.

The pH of purée prepared from canned okra was
4.1. This was somewhat lower than that of sweet green
peppers and considerably lower than that of carrots.

Bacterial counts decreased as the proportion of okra
in the mixture was increased. Final counts were less
than 10° per ml. when the broth-okra mixture contained
16.6 per cent okra purée.

wls
5

Tomato.

Purées prepared from fresh and canned tomatoes
were used. The pH . (4.3) was the same for both
kinds. pH and bacterial counts decreased as the pro-
portion of tomato in the mixture was increased. Final
counts were less than 10° per ml. in the broth-tomato
mixture with 16.6.per cent tomato, canned or fresh.
Bacterial counts were below 107 per ml. when it con-
tained 33.3 per cent of purée made from fresh to-
matoes,

Onion.

The pH of purée prepared from onion was 5.5.
Final counts were above 10° per ml. when the mixture
contained 25 per cent of the vegetable. Counts below
10° per ml. were found when one-third of the mixture
consisted of onion purée.

Asparagus, Eggplant, Irish Potato, Spinach, and Veal.

pH values for the purées made from the four vege-
tables and the meat were 5.6, 5.5, 6.3, 6.8, and 5.9,
respectively. Considerably higher counts were found in
the mixtures prepared with these purées than in those
containing carrot, green pepper, okra, and tomato. In
samples containing 25 per cent of any of these purées,
counts were above 10% per ml.

Green Bean, Mushroom, and Pea.

The pH values of the purées were 5.8, 6.1, and 6.8.
Bacterial counts were extremely high in mixtures
containing puree of pea. Incorporation into chicken
broth of 3.3 per cent to 25 per cent of purée of pea
increased the counts above those of broth alone.

Effect of Variety on pH and Bacterial Counts.

Chicken broth was used as a base. Five varieties
of tomatoes and six of carrots were compared. Differ-
ences in pH and bacterial counts among varieties were
slight.

Carrot.

The pH values of the purées ranged from 5.5 to 5.7.
In all varieties, final counts were well below 10° per
ml. in broth-carrot mixtures containing 16.6 per cent
purée, and counts were well below 10° per ml. in
mixtures containing 25 per cent carrot puree. The pH
values varied from 5.1 to 5.4 in the latter mixtures.

Tomato.

The pH values of the purées ranged from 4.3 to
4.4. Final bacterial counts were less than 10° per ml.
when the broth-tomato mixtures contained 16.6 per
cent purée, with the exception of Solid Red A. In all
instances, counts were well below 10* per ml. when
the mixtures included 25 per cent purée. The pH
values varied from 4.1 to 4.6 in the latter mixtures.

Comparative Bacterial Growth in Broth, Milk, and
White Sauce.
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TABLE 3 — BACTERIAL COUNTS AND PH IN SOUPS WITH ADJUSTED FORMULAE ( EXPERIMENTAL )

Proportion of selected ingredients

) Fresh ) Log final
Soup Canned Fresh green Frozen pH after count
Source? tomato carrot pepper peas autoclaving” per ml.» Palatability
(@) (%) (%) (%)
Group III
Chicken’ gumbo C 8.2 0.5 5.3 4.5 2
L 7.3 5.5 7.3 5.1, 3.3, 2
w/ham L 10.9 4.5 55 4.9, 3.6, 0
L 16.4 5.0 6.6 4.8 <3.1 0
Cream of carrot C 17.2 6.1, 4.9, 9
L 26.8 5.8, 4.3, 9
Dixie vegetable C 14.8 4.5 0.2 1.7 5.1 4.1 2
L 14.8 45 0.2 1.7 4.9, 3.7, 2
English beef broth C 25.0 2.9 5.2, 5.2, 2
L 23.6 5.5 2.7 4.9, 4.7, 2
Minestrone . C 11.0 5.5 6.4 2
. L 19.4 5.2, 5.4, 1
L 13.5 4.5 3.0 5.3, 5.3, 2
L 20.6 4.1 58 5.0, 4.5, 2
Mock turtle @ 14.3 4.7 5.0 ‘4.5 2
L 14.3 4.7 4.8, <3.1, 2
7 L 18.6 4.7 4.8, 3.2, 1
Navy bean C 12.5 5.9, 5.3, 2
L 11.4 8.5 6.0, 46, 2
s 14.3 8.5 5.6 4.4 0
Pepper pot C 3.4 3.4 5.5, - 5.1, 2
I 5.7 5.7 8.6 5.3, 4.2, 2
L 15.9 5.3 5.2 §4.1 0
L 75 5.7 8.5 5.0 3.4 0
Philadelphia clam C 21.4 219, 4.9, <3.1, 2
chowder Li 21.4 2.2 5.4, 6.55 2
L 30.6 1.9 5.1, 6.3, 1
Spanish bean C 24.5 5.1 <4.1 2
L 24.5 5.0, 4.2, 2
L 30.2 5.0, <21, 1
Split pea C 8.3 5.9 6.6 2
L 14.5 54 5.4 B 2
I 14.0 8.7 5.7 5.6, 2
L 14.9 10.4 5.9 5.2 2
L 18.6 10.0 5.6, 51, 2
Vegetable with stock C 13.8 43 2.1 5.5 6.1, 2
without peas L 13.8 4.3 4.9, 4.1, 2
L. 29.0 5.0 4.7, 2.3, 0

aC means sample prepared in cafeteria; L means sample prepared in laboratory.

bSub-script figures indicate number of replicates; < = less than; § = approximately.

¢ — very acceptable; 1 = acceptable; 0 — unacceptable.

Bases With No Purée Added. Chicken broth, beef
broth, milk and white sauce were compared. The
average pH values were 7.1, 6.1, 6.5 and 6.8. Bacterial
counts were highest in chicken broth, above 107,

closely followed by beef broth. Bacterial counts in
milk averaged halfway between 10% and 107. Counts
were lowest in white sauce and averaged close to

108,
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Base-and-Purée Mixtures. Purées of carrot, tomato,
pea, corn, clam, veal, potato, onion and green beans
were combined with the various bases in proportion
of 3.3, 10, 16.6, 25, 33.3 and 50 per cent.

In mixtures containing 3.3 per cent puree, growth
was highest in chicken broth. With higher amounts of
purée, the counts were more affected by the kind of
purée than by the kind of base. In general, the counts
were higher in mixtures containing purée of pea, corn,
and clam than in mixtures that involved purée of onion,
potato and green bean. Counts were lowest in mix-
tures involving purée of carrot and tomato.

Counts above 10° per ml. were found in: chicken
broth-and-pea, at 10 and at 25 per cent; milk-and-
veal, at 16.6 and at 25 per cent; and milk-and-clam,
at 25 per cent.

Part II: PH Anp BacteEriaL CounNts orF Sours
Case Studies.

The soups prepared in the cafeteria were divided
into three groups, on the basis of formula and bacterial
count.

In Group I were soups in which bacterial counts
were low, 5 x 10* per ml. or below. With the ex-
ception of Mulligatawny, the formulas were simple
and contained high percentages (22.4 per cent to
51 per cent) of tomato (Table 2); no adjustment of
formula was deemed necessary. The soups were very
acceptable organoleptically. They were: consomme
madrilene, cream of tomato, cream of tomato and
mushroom (7.2 per cent mushroom), creole, Mulli-
gatawny, stockless vegetable, tomato bouillon, and
tomato-clam bisque (10.5 per cent clam).

In Group II were placed soups in which bacterial
counts were high, 10° per ml. or above (Table 2).
These soups were not subjected to formula adjustment.
They were: crabmeat gumbo, cream of vegetable,
French onion, and Washington chowder. Counts in
cream of spinach soup prepared by a quantity formula
in the laboratory were high also.

Included in Group III were the soups which, be-
cause of the nature of their ingredients, lent them-
selves to formula adjustment. Counts ranged from 5
x 10* per ml to 6 x 10° per ml. These soups were:
chicken gumbo, cream of carrot, Dixie vegetable, Eng-
lish beef broth, minestrone, mock turtle, navy bean,
pepper pot, Philadelphia clam chowder, Spanish bean,
split pea, and vegetable (made with beef stock).

Experimental Soups.

Formulas of soups in Group III were adjusted in
one or several of the following ways:

BacteriaL GrowrH IN Soups

(a) Omitting peas.

(b) Increasing tomato.

(¢) Adding or increasing carrot.

(d) Adding or increasing sweet green pepper.

The results are presented in Table 3. In Philadelphia
clam chowder, counts were above 10° per ml. In
split pea soup, counts were above 107 per ml., but be-
low 10¢ per ml. In the remaining adjusted soups, final
counts were below 10° per ml.

DISCUSSION

In general, final counts were low when the pH of
the mixture was 4.5 or lower. Decrease in pH follow-
ing incorporation of tomato, green pepper, and okra
at least partially explains the decrease in bacterial
multiplication. The inhibitory action of carrot purée
cannot be explained on the basis of acidity-alone.
Spoehr et al. (1) ascribed antibacterial activity in g
carrots to fatty acids. ;

A review of literature on growth-inhibiting sub-
stances in other edible plants is presented by Wilson
and Brown (2).

The results of the study on effect of variety on
bacterial counts in broth-tomato and broth-carrot mix-
tures point toward the feasibility of recommending
carrots and tomatoes in general as bacterial inhibitors
in food mixtures. The varietal study will be repeated
after another growing season. No varietal study has
been made on green peppers andi okra. Two sources
of peppers were used in Part I, ie., one brand of
canned and one shipment of fresh. For the adjustment
of soup formulas (Part II), fresh green peppers from
several shipments were used. Canned okra only was
available. The pH of the purée was 4.1. Bridges and
Mattice (3) reported a pH range of 631 to 6.62 for
fresh, cooked okra.

SUMMARY

Little is known about the keeping quality of dif-
ferent soups and on the influence of the various in-
gredients or storage quality. Soups are often served
in food establishments with limited refrigeration fa-
cilities and are also widely marketed in the frozen
state. This investigation was conducted to study the
effect on growth of Micrococcus pyogenes var. aureus
of some selected main ingredients that are frequently
used in the preparation of soups. The aim was to
create a basis for developing formulas for palatable
soups that are poor supporters of bacterial growth.

In the first part of the study, finely puréed vege-
tables, meats, and clams were added in increasing pro-
portion to chicken broth. The mixtures were auto-
claved, cooled, inoculated with Micrococcus pyogenes

.
‘;
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var. aureus $209, and incubated at 30° C., for a 24-
hr. period. Dilution plates were then poured. pH de-
terminations were made before and after autoclav-
ing.

Purées of carrot, tomato, green pepper, and okra
when added in appropriate amounts decreased bac-
terial growth below counts found in plain broth.

Counts considerably higher than those found in the
above mixtures occurred in samples containing com-
parable amounts of purée of onion, asparagus, egg-
plant, spinach and veal.

Bacterial counts were highest in mixtures involving
purées of green bean, mushroom, corn, and pea. In-
corporation into chicken broth of 3.3 per cent to 25
per cent puree of pea increased the final counts above
those incurred in plain chicken broth. A comparison
was also made of bacterial growth in beef broth, milk.
and medium white sauce. Extremely high counts were
found in the following mixtures: chicken broth-pea,
milk-veal, and milk-clam.

In the second part of the study, twenty-five selected
soups, prepared in quantity in the cafeteria of the
New York State College of Home Economics, were
tested for their ability to support growth of Micrococ-
cus pyogenes var, aureus $209. The formulas of twelve
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soups were adjusted on the basis of the findings of
Part 1 of this investigation. Adjustment was made by
one or several of the following methods:

(a) Omission of peas.

(b) Increase of tomatoes.

(c) Increase or addition of carrots.

(d) Increase or addition of sweet green peppers.

Eighteen soups found to be poor supporters of
Micrococcus pyogenes var. aureus wWere listed.
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AUTHORIZATIONS TO USE THE 3-A SYMBOL

NEWS AND EVENTS

ISSUED SINCE JUNE 1, 1956 9

Model: Compensating Impeller Pumps, various

The concerns the names of which are listed below

have been granted authorization to affix the 3-A

Symbol to the models of equipment listed, by the

3-A Sanitary Standards Symbol Administrative Coun- 26

cil. The Council emphasizes that this list is not to be
considered a complete roster of concerns which offer
equipment conforming to pertinent 3-A Sanitary

Girton Manufacturing Co.

Millville, Pa.

capacities.

Tri-Clover Div.-The Ladish Co.

Kenosha, Wisconsin

Models: 1S, 2S, 3S, 4S, 5S, 65, 0SS, 1SS, 2SS,
38S, MS, S, 14EJ, 2E], 2EBH, 2kEH, 3EH
and 4EH, with carbon rotary seal #105, or

water-cooled rotary seal #141.

Standards.
AUTHORIZATION
NUMBER CONCERN ADDRESS
Pumps for Milk and Milk Products — 0201 29
Waukesha Foundry Co.
i 5 Waukesha, Wisconsin VCH.

Models: 2BB, 10BB, 25BB, 55BB, 100BB, 125BB,

10C/P, #25C/P, #5 Standard and #10
## # # #

Standard.

52

Cherry-Burrell Corporation

Little Falls, N. Y.

Models: ON, O, OH, VA, VAH, VB, VBH, and

Viking Pump Company

Cedar Falls, Iowa

Models: J170 to 178; K178 to 178; KK170 to 178;
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and L170 to 177.
Pumps For Milk And Milk Products — 0201
Creamery Package Mfg. Co.
63 Chicago, Ill.
Model Nos. 4, 6, 8 and 9.
Homogenizers and High Pressure Pumps of the Plun-
ger Tuyve — 0400
Creamery Package Mfg. Co.
37 Chicago, Il
Models: Multi-flo 2, 3, 3DD-1, 3DD-2, 3DD-3,
3DD-4, 3DD-5, and 3DD-6.
The Creamery Package Mfg. Co.
63 Chicago, Il
Models: 4, 6, 8, and 9.
Stainless Steel Automotive Milk Transportation Tanks
for Bulk Delivery and/or Farm Pick-Up Service —
0501
Stainless, Inc.
7 Van Nuys, Calif.
Models: Standard and Light Flight.
Walker Stainless Equipment Co.
25 New Lisbon, Wis.
Models: BPT-756, TT-756, TTRS-756, BPT-1057.
Stainless & Steel Products Co.
40 St. Paul, Minn.
Models: PUT-3E and PUT-4E.
Damrow Brothers Co.
43 Fond du Lac, Wis.
Models: TF and FF.
The Heil Co.
44 Milwaukee, Wis.
Tanks built t7 order — no model numbers.
Standard Steel Works
47 North Kansas City, Mo.
No model numbers.
Blackburn Stainless Steel Products
59 Downey, Calif.
No model numbers.

Fittings Used on Milk and Milk Products Equipment,
and Used on Sanitary Lines Conducting Milk and
Milk Products — 0800 and
Supplements 2, 3, 4, 5 and 6 — 0802 — 0806
Tri-Clover Div.-The Ladish Co.
34 Kenosha, Wis.
Fittings: Those shown on reprints; in addition:
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60CM, 60CMG, 60CR, 60CRG, 60TM, 60-
TMG, 60TR, 60TRG, 2CMP, -2FMP-14,
9FMP-15, 2KMP, 7MP, 9MP, 10MP, 11MP,

14RMP, 13MS, 16AMP, 60CMP, 60TMP, 31-*

14MP, and 32-14MP.

Thermometer Fittings and Connections Used on Milk
and Milk Products Equipment — 0900 and
Supplement 1 — 0901
Taylor Instruments Companies
32 Rochester, N. Y.
Fittings: Those shown on reprints.
Milk and Milk Products Filters Using Disposable Filter
Media — 1000
Tri-Clover Div.-The Ladish Co.
35 Kenosha, Wis.
Models: 100F, 200F, 300F, 600E, 700E, 800K,
900E, 701E, S01E, and 901E, with %-inch per-
forations. ; ‘
Plate-Type Heat Exchangers for Milk and: Milk Pro-
ducts — 1100 .
York Division — Borg-Warner Corp.

14 ~ York, Pa.
Models: HM, HT, HTES, HTW, and HTWS.
Kusel Dairy Equipment Co.

15 Watertown, Wis.
Models: S, C, ER, ET, DH, and ]J.
DeLaval Separator Company
17 Poughkeepsie, N. Y.
Models: P5-RC, P5-EB, P5-VRB, P5-VEB, P14-
RC, P14-VRB, and P14-VEB.
A.P.V. Company, Inc.
20 Buffalo,  New York
Models: HX, HXL-4, HXL-6, HXC, I—iMB, and
HMBT.
Cherry-Burrell Corporation
30 Little Falls, N. Y.
Models: SI, SA, SAS, SLS, EOS, EO, and ESI.
Creamery Package Mfg. Co.
38 Chicago, Illinois
Models: Crescent, SC Crescent, MS Crescent,
Multi-Pass, and Bantam Multi-Pass.
AP.V. (Canada) Equipment, Ltd.
46 Toronto, Ontario
Models: HMBT, HMB, HX, HTA, HXL-4, HXL-
6, and HXC
Inlet and Outlet Leak Protector Plug Valves for Batch
Pasteurizers — 1400
Tri-Clover Div. — The Ladish Co.
27 Kenosha, Wisconsin
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Models: 10FL, 10CL, and 7OL.

The four-digit numbers appearing with the names of
equipment, are the numbers assigned to the respective
3-A Sanitary Standards and Supplements.

The names of concerns authorized to affix the 3-A
symbol to Holding and/or Cooling Tanks, because
of the space required, will appear in the July number
of the Journal. And the names of concerns authorized
to affix the 3-A symbol to Bulk Milk Dispensers may
not be published until September, when twelve months
from the effective date of the 3-A Sanitary Standard
will have elapsed.

2ist ANNUAL CONFERENCE
NATIONAL ASSOCIATION GF SANITARIANS

Scenic splendor, salt air and salmon may have con-
tributed to Seattle’s selection as 1957 education con-
terence site by the National Association of Sanitarians,
but major credit for attracting the anticipated 500
sanitarians belongs to Washington’s active sanitarians’
organization.

NEws AND EVENTS 181

One of the highlights of the program will be the
realization of the formation of I.LF.S.O. (International
Federation of Sanitarians’ Organizations) to be com-
posed, at this time, of the Canadian Institute of Sani-
tary Inspectors and the National Association of Sani-
tarians.

The program will be centered around the theme
“Coming of Age, Then and Now” with the keynote
speech to be given by Professor Walter Mangold, De-
partment of Environmental Sanitation, University of
California. Tentative program planning includes a
wide range of sanitation topics and events of interest.

Responsibility for a successful conference lies with
the Washington sanitarians group under the leadership
of John Bright, Sanitation Director, Seattle-King
County Health Department, Conference Chairman.

INTERSTATE MILK SHIPPERS’
CONFERENCE ATTRACTS 144;
PAPERS, REPORTS ARE HEARD
The Sixth National Conference on Interstate Milk
Shipments, held April 23-25 at the Hotel Peabody in
Memphis, Tenn., attracted 144 registrants from 29
states and the District of Columbia, who explored

Mr. John Bright, Director of Sanitation Seattle and King
County Dept. of Public Health, General Conference Chairman.
Mr. Hayes Evans, Supervising Sanatarian Seattle and King
County Dept. of Public Health. Pres. Elect N.A.S. Conferring

of plans for 21st Annual N.A.S. Conference.

Washington will host sanitarians from this country,
territorial possessions and Canada at the four-day con-
ference beginning July 15 at the Olympic Hotel in
Seattle. This marks the second time that representa-
tives of the Washington Association of Sanitarians
kave been successful in obtaining the N.A.S. confer-
ence—a signal honor. The first time was 1946.

The 21st Annual Conference will have special mean-
ing for Washington in another way, too. Incoming
N. A. S. President will be Hayes Evans, Supervising
Sanjtarian, Seattle-King County Health Department,
who was named President-Elect at the 1956 Confer-
ence in Chicago and will succeed E. Russell Jackson,
Jacksonville, Florida, present president. Evans has
served two years as N.A.S. Vice-President,

CHLORINE or
QUATERNARY...

with Oakite it's
low cost sanitation

If you prefer a chlorine type sani-
tizer, Oakite BACTERICIDE, 100
ppm in cold or warm water, gives
instant  bacteria destruction at
minimum cost. Drains free, safe on
all surfaces,

If you prefer a quaternary am-
monium type, QOakite SANITIZER
No. | is the low-cost answer. Dilute
solution kills quickly, leaves re-
sidual film to sustain germicidal
action until rinsed off.

For details write to Qakite
Products, Inc., 38C Rector St.,
New York 6, N. Y.

IAUIZED INDUSTRIAL Cleay,,
&

5PEC

OAKITE.
é.

2’ Wi ;
“ATERiALS - METHODS ¢ SERVICE

Export Division Cable Address: Oakite

Technical Service Representatives in
Principal Cities of U. S. and Canada
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further steps to facilitate the program for interstate
movement of high quality milk.

H. L. Hortman, Louisiana Department of Health,
New Orleans, Chairman of the Conference, presided
over the three day session which heard several formal
papers, panel discussions, and reports from commit-
tees and task forces. Participating were dairy industry
personnel from shipping and receiving areas, state de-
partments of health and agriculture, U. S. Public
Health Service and the U. S. Department of Agricul-
ture, and from numerous educational institutions.

“The objective of the Conference,” a NCIMS spokes-
man said, “is the development of procedures which will
facilitate the interstate shipment of milk and insure the
acceptance of high quality milk in any area where
needed. By holding national conferences about every
two years, we hope to establish mutual confidence on
the part of both shipping and receiving areas, and at
the same time, furnish the best possible milk supply for
all people in every section of the country.”

Among the papers presented at the conference was
“Status of use of the Program of Conference Agree-
ments in Interstate Shipments of Milk,” by Dr. K. G.
Weckel, of the University of Wisconsin, who reported
that while many dairy industry people are apparently
not aware of the machinery already in existence to
facilitate interstate milk shipments, some 697 million

H. L. Hortman Conference Chairman, K. G. Weckel, U. of
Wis., L. A. Black, Taft Eng. U.S.P.H.S., Cinn., Ohio, and
H. B. Robinson, U.S.P.H.S. Wash., D.C. discuss a weighty
problem.

pounds of milk were shipped interstate under this pro-
gram in 1955. This amount may logically be expected
to have increased more recently.

A warning that the brucellosis control program is
not uniform between areas, and the program of one
area is not understood in others, was sounded by W.
F. Crighton, General Manager of the Producers
Creamery Co., Springfield, Mo., in his paper, “Prob-
lems of the Shipper in Interstate Milk Shipments.”
Further, laboratory tests on milk received at its destin-

Milton Held, U.S.P.H.S., Kansas City, Mo., and L. A. Black,
U.S.P.H.S. Taft. Eng. Center, Cinn., Ghio, checks a task com-
mittee revort.

ation are not always in agreement with tests made at
the shipping point. Test results at the point of destina-
tion should be surveyed and checked for accuracy as
thoroughly as tests made at the shipping point.

The Task Force on Channelling Information called
attention to the need for accurate information on the
condition of milk arriving in receiving areas, and
1ecommended improved procedures by which such in-
formation should be regularly forwarded back to the
state of the milk’s origin.

The Task Force on Laboratory Certification Pro-
cedures suggested that the U. S. Public Health Service
provide certification of laboratories in the receiving
areas, when and if requested. USPHS was also re-
quested to hold periodic training courses for labora-
tory survey officers at the Public Health Service Cen-
ter in Cincinnati. The same Task Force expressed the
opinion that all states should consider reciprocity in
the matter of laboratory certification.

Panel discussions brought forth many points of
view, including:

® 3 national agreement should be reached on re-
quirements concerning the use of potable water for
condensers;

® standards for nonfat dry milk to be used in re-
constitution into Grade A products are much needed;




)

Mr. Handorff and helpers, City Health Dept., Memphis,
Tenn., giving sales “pitch” for Tenn. milk to neighbor “Woody”
“Woodard, Arkansas State Health Dept.

® there is some evidence that tuberculosis and bru-
cellosis test programs are so interpreted that they be-
come, in effect, barriers to the interstate shipment of
milk.

Participants at the conference called attention to
the Interstate Milk Shipper List, published quarterly
by the Milk and Food Program of the U. S. Public
1lealth Service. This is a list of interstate milk ship-
pers together with sanitation compliance ratings of
their supplies as certified by Milk Sanitation Rating
Officers.

Use of the Interstate Milk Shipper List is entirely
optional, it was explained. Milk control authorities
reported, however, that it is useful to them in obtain-
ing permanent or supplementary supplies of high
quality milk which has been produced, handled and

_ inspected to meet established standards.

The Executive Officers of the Conference were re-
clected at a business meeting which concluded the
sessions. Thus, H. L. Hortman, New Orleans, La., will
continue as Chairman; H. J. Weavers, Madison, Wisc.,
will continue as Secretary; and Harold Barnum, Den-
ver, Colo., will continue as Treasurer.

Other members of the Board are:

Region One—]J. A. Stalbird, Albany, N.Y,; C. W.
Pegram, Raleigh, N.C.; H. W. Anderson, Atlanta, Ga.;
Jack Newlin, Tyrone, Pa.; and H. B. Robinson, Wash-
ington, D.C.

Region Two—H. L. Hortman, New Orleans, La.; H.
J. Weavers, Madison, Wis.; Dr. M. R. Fisher, St. Louis,
Mo.; C. H. Mattson, Minneapolis, Minn.; Dr. M. P.
Raker, Ames, Iowa; J. C. McCaffrey, Springfield, TIL

Region Three—Everett Lobb, Bismarck, N. Dak.; V.
ES Layton, Council Grove, Kans. Harold Barnum,
Denver, Colo.; J. E. Mapes, Dallas, Texas.

At Large—Dr. K. G. Weckel, Madison, Wisconsin,
will continue to serve on the Board as representative
at large as past-executive Chairman of the Board.
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STANDARD METHODS*
MILK PLATING MEDIA

for total counts
BBL #298 Plate Count Agar

(M-PH Medium )

for coliform counts
BBL #114 Desoxycholate
Lactose Agar

Folder #298 Sent on Request
“10th ed. Standard Methods — Dairy Products

BALTIMORE BIOLOGICAL
LABORATORY, INC.
A Division of Becton, Dickinson & Co.
BALTIMORE 18, MD.

ALL-WELDED
Stminbless

UTILITY WASH-UP
TABLES

Prevent damaged parts! Rolls right up to dismantling
or assembling job. Flanged shelves keep fittings and parts from
rolling off. 12 sq. ft. working area. Wash-up sink optional. Swivel
wheels removable.

HE Coeanmeory PRclage MFG. COMPANY

Gen'l and Export Offices: 1243 W. Washington Bh}d., Chicago 7, llI,
Sales Branches in 23 Principal Cities

e

" CLASSIFIED AD
SANITATION CONSULTANT FOR
INDUSTRY — New Opportunity

One of nations largest and most experienced industrial
sanitation consulting firms has opportunity for man in
Middlewest at good salary, all expenses and bright
future. Position requires ability to travel, good scien-
tific background and some experience in inspection
work, plus inherent business ability. A good oppor-
tunity in a growing firm. Write Dr. E. L. Holmes,
Executive Director, American Sanitation Institute, 884
Hodiamont Avenue, St. Louis, Mo.

4




e lad8 DIFCO

. the only complete line of microbiologial reagents and media

Cultural Media

Microbiological Assay Media

- g

Tissue Cultural and Virus Media

Serological Reagents Antisera

Diagnostic Reagents Sensitivity Disks Unidisks
Peptones Hydrolysates Amino - Acids g
Enzymes Enrichments Dyes Indicators

Carbohydrates Biochemicals
60 ycars experience in the preparatior of Difco products assures
UNIFORMITY STABILITY ECONOMY

Complete Stocks Fast Service 24-hour Shipment

Difco Manual and other descriptive literature available on request

DIFCO LABORATORIES
DETROIT 1, MICHIGAN

]

This photograph shows the separate stain-
less steel compartments arranged for the
fast, convenient, and sanitary handling of
bulk milk.

Every Certified tank is custom designed
and engineered to the specific require-
ments of each operator. Each is individu-
ally balanced for proper weight distribu-
tion on the truck chassis of the buyer’s
selection, assuring legal operation in the
states in which the unit will operate.

Send for Bulletin No. PUT-1. Informa-
tion also available on our complete line
of milk transport and storage tanks.

=
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Shown at the right is one of 7 Certified Bulk Milk Pick-up Tanks owned
and operated by the Carnation Milk Company in Waterloo, lowa and
Oconomowoc, Wisconsin.

STAINLESS & STEEL PRODUCTS CO.
1000 Berry Avenue @ Mldway 6-8833 e  St, Paul 14, Minnesota



Stainless Steel milk dispensers assure
constant supply of fresh, cold milk

In the student cafeteria of Duquesne
University, Pittsburgh, Pa., milk is

¥ served from gleaming Stainless Steel

dispensers. Mr. E. E. Pyle, Mana-
ger, from National Food Manage-
ment Service, a subsidiary of Bick-
ford’s, Inc., says, “I don’t see how
we could operate without milk dis-
pensers. They eliminate individual
containers and the labor that goes
with them.

“Our milk is always fresh and
cold, and the students like the better

UNITED STATES STEEL CORPORATION,”PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO  * NATIONAL TUBE DIVISION, PITTSBURGH
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA.

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS
UNITED STATES STEEL EXPORT COMPANY, NEW YORK

flavor. The dispenser is easy to serv-
ice, and it sure helps us to sell a lot
of milk.”

In addition to assuring an appetiz-
ing source of milk, Stainless Steel
dispensers have other advantages,
too. They save space, can be serviced
easily simply by replacing the
empty Stainless Steel can with a full
one. Stainless Steel is easy to clean.
Tts smooth, non-absorbent surface
resists abrasion and corrosion and is
easy to keep sanitary.

SHEETS - STRIP - PLATES
TUBES « WIRE

USS STAINLESS STEEL : -

BARS . BILLETS - PIPE
SPECIAL SECTIONS

no.al.c...-0....-..0........

To make your milk handling and
storage easier, more efficient and
more sanitary . . . to increase the use
of milk by keeping it constantly
fresh, cold and appealing, you need
Stainless Steel milk dispensers. Why
not investigate new equipment fea-
turing this superior metal designed
to keep good company with milk and
milk products? For more informa-
tion, just send in the coupon and
we’ll be glad to send you information
on bulk milk equipment.

United States Steel Corporation, Room 5377
525 William Penn Place, Pittsburgh 30, Pa.

Please send me information about Stainless Steel
bulk milk dispensers.
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ANITIZERS

Cost-Control Bactericides for Every Joh

KLENZADE X-4

For General Bactericidal
Use in Plants — On Farms

KLENZADE XY-12

' For Large Users, and
ﬁ Water Chlorination

KLENZADE
STER-BAC

Ideal for Use in Both
a Hard and Soft Water Areas

ol
B

@ With Vigorous Detergency

KLENZADE
IODOPHOR

High-Powered Germicide

KI.ENZADE PRODUCTS, INC.

‘“All Over America’”’
Bl _B?l.no_l_'_l', WISCONSIN

et &

Heil quality .

helps protect milk purity!

Where you find good, fresh milk chances are Heil
helped deliver it . .
in Heil tanks than all others combined.

For more than a quarter century Heil has been
recognized as a leader in sanitary milk tank design.

The list of milk-tank “firsts” include: Removable
snap-on door gaskets for easier cleaning, 3-com-
partment cabinet for sanitation by isolation, and

Frigid-Lite* plastic tanks — newest and most ad-

vanced in the industry. Other sanitary features are
wall-mounted pump, clamp-type’ valve, and single
gasket for manhole and dust cover.

Heil takes pride in helping sanitarians keep milk
pure and refreshingly good!

Sanitary 3-compartment cabinet is handy to use and keep clean.
Plastic doors are hermetically sealed providing superior insulating
efficiency, have snap-on gaskets, are warp-proof and dust-tight.

THE HEIL co.

Dept. 313, 3000 W. Montana St., Milwaukee 1, Wisconsin
Factories: Milwaukee, Wis., Hillside, N. J., Lancaster, Pa.

Heil products for the dairy industry include pick-up and transport tanks of
stainless steel and. FRIGID-LITE* plastic, cylindrical and rectangular milk
storage and cooling tanks.

*Registered trademark

. because more milk is delivered




INDEX TO ADVERTISERS

Advanced Instruments, Inc. ... VIII @ D’ RECT FROM &
Agnerican. Can CO: oo s VII : SE’E»D ) i
Babson Bros., CO. oo Back Cover : =
BOKt 00, s s s s omsssimsscsssos XIV TO MOTHER
Baltimore Biological Laboratories ... Page 183 . CULTURE
Chr. Hansen Laboratories ... X111 e )
Creamery Package Mfg. Co. ... .. Page 183 T ° BULK
Difco Laboratories ... X

Ex-Cell-O Corp., Pure Pak Div. ... 11, 111 :

TAMES, INC. oo xiv  ‘‘HANSEN’S’’

Johnson & Johnson ... I

Klenzade Products, Inc. ... XI1
Laddish Co., Tri-Clover Div. ... Inside Front Cover
Lazarus Laboratories Div.

West Disinfecting Co. ... XIIT
Mathieson. Chemical Corp. ..ocmsiminissiinnaes VIII
Oakite Products, Inc. ... Page 181  “Hansen's"
Pennsalt Chemicals Corp. ... v
Stainless & Steel Products Co. oo X fom seed
The Heil Co. oo XII
Union Wadding Co. ... Inside Back Cover
U.S.S. Stainless Steel ... . XI
Vacuum Can Co. .o VIII
Zero Sales Corp. oo VI

,‘ a;n v.s "‘%o;—, C

1006
ACTIVE CULTURE

Dri-Yac Lactic Culture is a
vastly improved culture in highly soluble
powder form — 1009, dried seed culture
— without fillers or carriers. Dri-Yac can
be used on the first propagation . . .
to mother culture . .

to bulk. No further development needed
Excellent keeping quality. Easy to use.

Made in a Variety of Lactic Combinations
Write for Available Unrelated Strains

£ INC..

:AUKEE 14, wis.

IOSAN°

PREVENTS MILKSTONE!

LOWERS

BACTERIA AND

COUNT

4

- BOTH CLEANS

SANITIZES

CLASSIFIED ADS

FOR SALE:
sampling tubes. For further infor-

catalogue, please
. O. Box 101,

Single service milk
mation and a
write: Bacti-Kit Co. P
Eugene, Oregon.

Made by Lazarus Laboratories Inc. Available from our dairy specialist in
your territory « Your hauler or local dealer - Or Lazarus Laboratories Inc.,
Division of West Disinfecting Co., 42-16 West St., Long Island City, N. Y.

XIII




pl'Ocedure JGI’
Ohe ﬂnueétigation

OA t
:

Outbreaks

Recommended by

INTERNATIONAL ASSOCIATION OF MILK AND FOOD
SANITARIANS, INC. ' )

COPIES OBTAINABLE FROM

International Association of Milk and Food Sanitarians, Inc., Box 437, Shelbyville, Indiana

Price: Single copies, 50 cents each; 25-100 copies, 45 cents each;

100 or more copies, 35 cents each

a bacteria count
is no better
than the sample

Single service sterile sample tubes.

Accepted and used by leaders in the
industry who are quality and cost
conscious.

We are national distributors for
Bacto-Strip and have a limited supply
imported for immediate delivery. Bul-
letins available upon request.

Our starter transfer pipettes have
been used experimentally by the but-
ter-maker who has won the sweep-
stakes in Oregon for the past 2 years
and this year he won in Washington.
During this period all starter trans-
fers were made with Bacti-Kit 12”7
& transfer pipettes.

Bacti-Kit Co.

BOX 101

Eugene, Oregon

X1V
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58% Thickegthan average of Ta

Super-Thick Guardians

: - - i
By John F. Stroup, Jr., Chie
Union Wadding Company

f Chemist

Scientific analysis proves that four primary essentials must
be combined to produce an efficient filter for milk: —

1. “Loft”, or thickness of the filter, to provide depth of
filtering fibers;

2. Fine, specially-selected pure fibers (costlier than
substitutes);

3. Thorough cleaning, bleaching, curing, and exacting in-
spection throughout the manufacturing process;

4. A method of literally welding the fibers together to trap
sediment even too fine to see, and to assure wet-strength
that can’t be ruptured under the strain of the heaviest
milk stream.

Some makes of filters have some of these basics. Guardian
filters alone have them all!

How we build their finer-filtering

Wet-Strength. ..

The Guardian Micro-Face process is patented. The ex-
clusive techniques which produce Guardian filters are
based on 120 years of company research. Cotton from the
choicest crops on the market go into them at premium cost.
24 separate manufacturing steps are involved through a
processing period of 10 days.

The Micro-finishing process—for wet-strength—involves
curing in block-long ovens and a more than a million
dollar chain of equipment.

We especially invite you to see with your own eyes this
long, laboratory-controlled operation that builds-in thick,
fast-flowing, fine-filtering wet-strength exclusively charac-
teristic of Guardians.

It’s the difference that pays you in sediment-free milk
when you recommend Guardians to your dairymen.

FILTER DISKS MEAN

| - MICRO
Gllal'dlall Laboratory-Controlled Quality!

Test ProvesGuardians

Remove Finest Particlesfor

Cost No Morethan ordinary

five ‘leading brands. Thickness
of Guardian Disks means the
best quality milk every time.
Certified tests prove Guardian
filters measure 199, thicker than
the next leading brand. Extra
thickness means finer filtering—
and at a fast-flowing rate.

tough, rupture resistant. A sim-
ple tap test or warm water im-
mersion demonstration proves
their superior strength instantly.
Guardians don’t burst or fall
apart—they gain strength when
wet—eliminate rejected milk.
They take the strain of the heavi-
est milk stream, withstand han-
dling abuse.

sediment-free milk. The best pos-
sible milk filtration is guaranteed
when you specify Guardians. A
fine, high grade cotton is used . . .
plus the special fiber construction
which removes more sediment.
Guardians are THICKER,
TOUGHER AND THOROUGH
for highest quality results.

filter disks. You and your pro-
ducers pay no more for Guard-
ian filters. Yet you get the
thickest, strongest and most
thorough filtering disk in
America. Remember, Guard-
ians are made by the oldest
company in the business—
founded in 1836.

Send. Jor Gnee Samples. Compare for Yo /

Guardian Filter Division:

UNION WADDING COMPANY

1411

South Michigan

Chicago 5, Illinois




Even the TLECTROBRAIN

Patent Pending

Appreciates Help!

The ELECTROBRAIN automatically
washes breaker cups and pipe line
while the farmer enjoys his second

cup of coffee. The right cleaning ;‘T‘,:;%.'
routine is locked up in a box without
a key.

But no cleaning system—not even
the ELECTROBRAIN—can do a good
job of pipe line washing with hard
well water if just any kind of de-
tergent is used. And soft well water

is scarce. g

That’s why Surge Service Dealers That way, Surge Dealers can pre-
carry a testing kit to determine hard- scribe detergent compounds which
ness and iron content of water—right help the ELECTROBRAIN work effec-
on the farm, free of charge. tively with any kind of hard water.

Copyright 1957, Babson Bros. Co.

BABSON BROS. CO.

2843 West 19th St. e Chicago 23, Il
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