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After nine years of r e­
search, development and 
field testing and with the 
full cooperation of lea d­
ing universities, bulk tank 
m anufacturers, a nd dairy 
farmers, P ennsalt takes 
pride in a nnoun cing 
PENNSAN . .. a bulk tank 
sanitizer, based upon an 
entirely n ew principle. 

it's non-corrosive ! ' 

PENNSAN gives you all these extras: 
NON-CORROSIVE .. . PENNSAN will not corrode . . . it actually brightens stainless 

steel. 

EFFECTIVE IN ALL WATER ... PENNSAN works fast even in hard water at a ll 
ordinary temperatures ! 

COMPLETELY SOLUBLE ... makes clea r solutions, leaves no film ! 

CONTROLS MILKSTONE ... no more milkstone build-up that requires special 
period ic removal when PENNSAN is used according 
to directions. 

ECONOMICAL ... 1 ounce of PENNSAN to 1 gallon of water makes an efficient 
solution. 

CONVENIENT . .. n ew PENNSAN container is h andy . . . just t he right size for 
handling. M easuring cup and full directions in ever y carton . 

* 

For full information write B -K Dept. 465 . 

PENNSAN is a lso a n excellen t cleaner in addition to its 
outstanding sanitizing ch aracteristics. For cleaning, 
use one ounce PENNSAN to on e ga llon of water. Brush 
surfaces with solution. PENNSAN prevents both milk­
stone and h ard water build-up. NEW PENNSAN comes in 
72 gallon bottles, 2 to the carton; 4 cartons to the case. 

PE NNSAN IS A TRADE-MARK OF PENNSALT CHEMICALS CORP. 
Pennsalt Chemicals Corp. 

3 P enn Center, Philadelphia 2, Pa. 
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TIPS TO SANITARIANS 

One way to help producers get greater return from their milk 
production, and avoid loss, is to advise regular Rapid-Flo 
Check-ups for Mastitis and sediment. 

His one requirement, for a reliable check-up is to use genuine 
Rapid-Flo Fibre-Bonded Filter Disks. 

The Rapid-Flo Check-up is a common sense program for 
improving milk quality and increasing profit. Recom· 
mend this p rocedure to your producers. 

At the next milking: 

1. Filter the milk from 4 cows 
through a Rapid -Flo Single 
Faced Disk. IMPORTANT­
Slow filtration is a danger 
signal. Something is wrong. 

2 . Carefully remove used 
disk and loy it on a piece of 
heavy paper. Rinse the 
strainer, put in a new Rapid­
Flo d isk and proceed with the 
next 4 cows, keeping track 
of which cows' mil k is filtered 

:;:::;;:~~~ through each disk. 

3 . After the foam disappears, 
e xamine each disk. When 
you see gorget or foreign 
matter, f ilter th e milk from 
each cow in that group 
individually at the next milking. 

Ex amination of these disks wi ll ind ica te which cow 
is causing trouble. 

This Rapid-Flo every cow Che ck-up will also in­
dica te sources of extraneous matter and the pre­

cautionary steps necessary to p roduce clean milk 
and increase profit. 

I 

Rapid-Flo Single Faced Filter Disks ore 
engineered for safe filtration, plus the extra 
benefit of a reliable Rapid-Flo Check-up. 
Johnson & Johnson's exclusive 
Fibre-Bonding process makes Rapid-Flo 
Milk Filters more retentive. 

FILTER PRODUCTS DIVISION 

4949 West 65th Street Chicago 38, Illi nois 

Copyright, li57, Jol'ln!on & Johnson. Chicaao 
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ilk e man .. 
MORE DAIRIES ARE TODAY GOING 

TO STANDARDIZED MILK PACKAGING 

THAN EVER BEFORE! 

Many-sears of close, personal acquaintance­

ship with dairymen all over the country have 

proved to us that any dairyman's adoption 

of Pure-Pak (when and to what extent) is 

strictly a matter for his own judgment. 

We do :fi'nd, however, that the decision to 

go into Pure-Pak, and eventually to expand its 

use in the interest of maximum plant efficiency 

and economy, is being given more favorable 

consideration today than ever before. 

Adoption of paper used to be quite a 

radical move, and limited operations just to 

meet competition were usually the rule. 

Not so today. 100% paper operation is 

now natural and logical. Paper is the 

only container it is possible to standardize 

on today. 

We asked one dairyman recently just how he 

switched over to Pure-Pak, and in complete 

honesty, he answered, "All I did was just tell 

my drivers that they could offer it. They did, 

and now we're 100% Pure-Pak. I'm glad of it 

now because I just didn't realize how much 

more efficient our operation could be." 

YOUR PERSONAL MILK CONTAINER 

Pure-Pak Division, EX-CELL-O CORP., Detroit 32, Michigan 
III 



Vitex Laboratories Provides This Assurance 
• All vi tamin ing redients used in Vitex vitamin concentrates for milk are 

tested f o r purity bef ore they a re used . 

• All vi t amin ingred ients used in Vi tex vitamin concentrates are tested 

and retested f o r potency bef o r e they a re used ; · every lot is cod e 

identified . 

• Every can o f processed canned V ite x vitamin concen trate for mi lk is 

id entified by a p ermanent cod e identification. 

• Every lot of Vitex vitamin concentrate containing vitamin D is tested 

bio logical ly and every lot conta ining vitamin A is tested both chemi ­

cal ly and spectrophotometrically to assure its claimed potency before 

it is rel eased for distribution. 

• Every lot of Vitex vitamin concentrate is certified for its potency by 

assay reports avai lable to all sanitarians. 

• A record is kept of the distribution of every can of Vitex vitamin 

concentrate. 

Vitex Provides Assurance 

VITEX LABORATORIES 
A Division of NOPCO CHEM ICAL COMPANY 

Harrison, N . J. • Richmond, Calif. 

Pionee r Producers of a Complete Line of Vitamin Concentrates for the Dai ry Industry 

IOSAN® 
PREVENTS MILKSTONE! 

Made by Lazarus Laboratories Inc. Available from our dai ry specia list in 
your territory • Your hauler or local dealer· Or Lazarus Laboratories Inc., 
Div ision of West Disinfecting Co., 42·16 West St., Long Island City, N. Y. 
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CLASSIFIED ADS 

FOR SALE: Single service milk 
sampling tnbes. For further infor­

mation and a catalogue, please 

write: Bacti-Kit Co. P. 0 . Box 101, 

Eugene, Oregon. 
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FOR 

25 
YEARS 

KLENZADE 
SODIUM. HYPOCHLORITE 

SANITIZERS 
SAFE for fin est stainless ste el surfaces. 25 years 
of daily use in th ousands of plants prove it 
conclusively. 
Klenzade X-4, Klenzade XY-12, and Klenzade 
Tri-Chloro-Cide have the highest germicidal 
power of all chlorine-bearing sanitizers on the 
market. Comparative test data on request. 

Most economical, too. Always ready for use ... 
no "settling out" ... no re sidua l film ... exce p­
tionally long in-plant kee ping quality. 

Service Thro"ghout America -, 
KLENZADE PRODUCTS, INC. 

BELOIT. WISCONSIN 

,.......---..----~- B- L --~ 
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 

':' 1Oth ed . Sta ndard Methods - Dairy Products 

BALTIMORE BIOLOGICAL ' 
LABORATORY, INC. 

A Division of Becton, Dickinson & Co. 

BALTIMORE 18, MD. 

AerVoiDs provide •• • 
Sanitary Vacuum Insulation • 
A p o si tive Health Safeguard! 

To-da y's "Modern" trend toward 
centra lization of food pre paration is a 
mil eston e to w ard Economy, Be tt e r 
Quality and Higher Sanitary Standards. 

Into thi s new picture nothing fits like -1 

AerVo iD's Portable, Stainle s s -Steel, 
Hig h-Vacuum Insulated , food , soup and 
liquid Ca rri e r-Di spe nse rs. A e rVoiDs 
a lone provide the proven quality and 
dura bili ty to surv iv e under rough 
usage, spreadin g t he ir cost over a 
long pe riod of uninterrupted se rvice. 
All AerVoiO Equipment, so indicated 
in our specifications-is "In Complia nce" 
w ith the sanitary construction require­
ments of th e U. S. Public Health Service 
Ordinan ces and Codes. 

Wri te for FREE literature Kit MFT-01 
Our Consulti ng Service is a lso FREE 

VACUUM CAN COMPANY 
19 South Hoyne Av e n ue, Chicago 12, Illinois 

A'EB'I'.To1D V'~ flN<Utllat:ed n: .. ~~y.~,.. Hot or Cold Food, Soup, Milk, 
. Coffee and Beverage Carrier-Dispensers 
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To protect 

milk purity. 

trust BElL 
quality 

Heil leadership in sanitary design 
includes such firsts as . . . 

• removable .. snap-on door gaskets 
for easier c1eaning 

• 3-compartment cabinet for 
sanitation by isolation 

• Frigid-Lite plastic tanks, newest 
and most advanced design in 
the industry 

Other improved features for 
better sanitation include a wall­
mounted pump to simplify cleaning 
of compartment :floor, clamp-type 
valve that's easy to remove for 
daily cleaning, and single gasket 
and locking device to seal 
the manhole and dust cover. 

Heil takes pride in doing its part 
to help sanitarians keep milk pure 
all the way to the consumer. 

Dept. 312, 3()00 W. Montana St., Milwaukee 1, Wisconsin 

Factories: Milwaukee, W is., Hillside, N.J., Lancaster, Pa. 

Heil products for the dairy ind ustry include pick-up end transport tanks of stainl ess stee l 

and FRIGID-LITE plas tic, cylindrica l and recta ngular mil k sto rage and cooling ta nks. 

FRIG ID-LITE is a trademark of The H eil Co. 

Sanita r y 3-compartm e nt cabi n et is handy t o u se and keep c l ean. 

Plastic doors a re warp- proof, lightw eight and dust-tight . 

~CiJ@~s~~ ..... / / ./- p!lf-' 
, . ' ,.r ,. 

U.S. P. LIQUID PETROLATUM SPRAY 
U.S.P. UNITED STATES PHARMACEUTICAl STAHDARDS 

CONTAINS NO ANIMAL OR VEGETABLE FATS . ABSOLUTELY 
NEUTRAL. WILL NOT TURN RANCID- CO NTAMINATE OR 
TAINT WHEN IN CONTACT WITH FO OD PRODUCTS. 

SANJTARY-:-PURE ·: . 

ODORLESS -TASTELESS 

NON-TOXIC .· · 

T~ FU<e 
U<i6l-£ike 
HAYNE.S-SPRA Y 
6fulu£d he med l4 ~= 
SANITARY VALV ES 
HOMOGENIZER PISTONS - RINGS 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and l or ALL OTHER SANITARY 
MACHINE PARTS w hich o re 
cleaned d oily. 

lice lf{!Jdelm HAYNES-SPRAY lf{efluul ~ .C~ 
CcmhlVUQ ltlifk fke lf{lek OruliHrutce cuuL CIULe 
R~ by fke U.S. PKbfie HeaWt Serwiu 
The Haynes-Spray e lim inates the danger of conlom inotion whic h is 
possib le by old fash ioned· lubricoling melhods. Spreading lub rican ls 
by the use of lhe finge r me lhod may enlirely destroy previous 
bocle ricidal treolment of e qu ip ment. 

PACKED 6-12 oz. CANS PER CARTON SHIPPING WEIGHT-7 lBS. 

THE HAYNES MANUFACTURING CO. 
709 Woodland Avenue • Cleveland 15, Ohio 

SNAP INTO 
FITTI NGS LEAK-PREVENTING 

NEOPRENE GASKET lor Sanitary Fittings 

t1kd ~ $NAl'!]'I.,_E //~~ 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Nonaporous, no seams or crevices 

Time-saving, easy to assemble 
Self-centering 
No slicking Ia fittings 

Eli minate line blocks 
Odorless, polished surfaces, easily cleaned Help ove rcome line vi brati ons 

Withstand slerilization Long life , use over and over 

Available lor J"', 1~". 2", 2 Y.t "' a nd 3"' fitl ings. 

Pocked 100 to the bo x. Order through your dairy supply house . 

THE HAYNES MANUFAC-TURING· CO. 
709 Woodland Avenue • Cleveland 15, Ohio 



Procedure /or 

Uhe JnveJtigalton 
o/ 

9ooJbo"tne ~iJeaJe · 

Recommended by 

INTERNATI ONAL ASSOC IATI ON OF M ILK AND FOOD 

SAN ITARIANS, INC. 

COPI ES OBTAINABLE FR.OM 
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 

Bulk Milk oic~up Tanks 

Shown at the righ t is o ne of 7 Certified Bulk Milk Pick·up Tanks owned 
and operated b y the Carnation Milk Compa ny in Waterloo , Iowa and 
O conomowoc, Wi sconsin . 

I 

JUIILTU~/-'f-'~""·~ ~-
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 engi n eered to the specific require­
ments of each operator. Each is individu ­
ally balanced for proper weight distribu­
t ion on the truck chassis of the buyer's 
selection, assuring legal operation in the 
sta tes in which the unit will operate. 

Send for Bulletin No. P UT-1. Informa­
t ion also available on our complete line 
of milk transport and storage tanks. 

STAINLESS & STEEL PRODUCTS CO. 
1000 Berry Avenue • Midway 6-8833 • St. Paul 14, Minnesota 

·' 
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EDITORIAL 215 

PROFESSIONAL STATUS FOR THE SANITARIAN 

The Directors of Full Time Local Health Depart­
ments of the State of Michigan, have recently endors­
ed and recommended to the Commissioner of Health 
of that State the recognition of a two year course at 
the technician's level for persons who may be interest­
ed in the field of environmental sanitation. This 
group would be known as "Sanitarian Technicians". 

'lhe training course in question is to be conducted 
by the Ferris Institute, a State sponsored college in 
Ntichigan which has been expanding the areas of 
training av~ilable to prospective students. 

Surveys m'ade by the Institute had indicated that 
many positions in the field of environmental sani­
tation in local health depmtments of the State of 
Michigan were being filled by persons having limited 
scholastic training. Apparently on the basis that half 
a loaf is better th'an none, the Directors of Full Time 
Local Health Departments are hoping to solve their 
personnel problems in the environmental sanitation 
services by advocating the acceptance of persons who 
have had only two years of technical training. 

There is no intention here to cast aspersions on the 
Ferris Institute or any part of its curriculum. It is our 
understanding that the Institute has made exceptional 
strides in expanding its facilities and educational pro­
grams since it became a part of the educational sys-

, . tern of ·the State of Michigan. Nor is it our desire to 
brus~ aside the difficulties with which the health 
officers are faced in attempting to recruit technical 
personnel possessing adequate professional training to 
meet the needs of a modern environmental sanitation 
program. The inadequate salary scales prevailing for 
this type of work and the attendant problems of 
filling vacancies have been with us too long to make 
us indifferent to the difficulties. 

However, the proposed solution seems to offer 
only a dubious answer,at best. Our highly industrializ­
ed way of life is becoming more and more complicated 
with each passing day, and the health problems in­
volving our environment can be dealt with, if at all, 
only by those possessing the highest degree of techni­
cal skill and training. For purposes of illustration, 
we have but to consider the dangers resulting from the 

atmospheric pollution in our large industrial areas, 
the hazards arising from radiation in our flowering 
atomic age and the depletion of our potable water 
resources because of contamination. 

It would seem obvious that solutions to such pro­
blems can be found only through the aid of the most 
highly trained rather than through those who have 
merely been granted a short introduction on a tech­
nician's level. A willingness to accept a second best 
expedient may be easier but it will hardly prove 
satisfactory in the long run. 

The Executive Board of the International Associ:_ 
ation of Milk and Food Sanitarians wishes to make 
known its opposition to a training course for Sanitation 
personnel that does not encompass at least four years 
of academic training at the college or university level 
leading to a Bachelor's degree. 

A report published on the "Educational and other 
Qualifications of · Public Health Sanitarians," by a 
Sub-Committee on Professional Education of the Amer­
ican Public Health Association" substantiates this 
position. 

The Executive Board of this Association believes 
that the plan now under consideration by the Ferris 
Institute of Michigan and endorsed by the Directors 
of Full Time Local Health Departments in that State 
is contrary to the principle of seeking better professi­
onal training of persons entering the public health 
field. 

Futhermore, it is the Board's opinion that the cur­
rent shortage of qualified professional sanitation per­
sonnel is no more acute than is the case of laboratory 
personnel, public health nurses, sanitary engineers or 
medical officers. 

It is hoped that those who are responsible will re­
examine the course of action which has been con­
templated for we cannot believe that advancement in 
any professional field will be realized if basic stand­
ards are lowered. 

Paul Corash, President, In­
ternational Association of 
Milk & Food Sanitarians, 
Inc. 



216 

A BACTERIOLOGICAL SURVEY OF COMMERCIALLY FROZEN BEEF/ 

POULTRY AND TUNA PIES1 

\ iVARREN LITSKY, I. S. FAGERSON AND c. R. FELLERS 

Depa-rtments of Bacteriology and Food T echnology 

Unit:.ersi.ty of Massachusetts, Amherst, Massacht1setts 

(Received for publication April 8, 1957) 

The results of a bacteriological survey of commercially packed 

tuna, chicken, turkey, and beef frozen pies on a nationwide scale 

is reported. Samples were collected at the retail store level and 

examined for total count, enterococci, coliform and Salmonella type 

organisms. It is proposed that the total count be used as a sanitary 

index. An initial bacteriological standard of 100,000 organisms per 

gram is recommended on a tentative basis, 

The manufacture of frozen "heat and serve" items 

is a relatively new and rapidly growing industry. Al­

though no major outbreaks of food poisoning attribu­
ted to commercially packed frozen pot pies have been 
reported, the fact that these products can become eas­

ily contaminated and offer a fertile medium for bac­
teriologoical growth made them of particular interest. 
While it is true that the heating of these products ac­

cording to the directions fumished by the processor 
will likely destroy the majority of the microorganisms 
present, sterility is likely not achieved. Infection from 

heatstable toxins formed by staphylococci always re­

mains a possibility. 

There is ample evidence in the literature ( 1) to 

show that while there is often a rapid reduction in vi­
able cells during the early periods of exposure and 
storage at subfreezing temperatures, viable organisms 

can usually be recovered even after long storage per­
iods. In addition, the problem of maintaining the pro­

per low temperatures in the distribution chain be­
tween producer aria consumer has been of concem to 
the industry and public health authorities for some 

time. A second aspect of the problem has been that of 
assessing the sanitary quality of the product in terms 

of the numbers and kinds of non-pathogenic types 
which may reflect factory sanitary conditions and sub­

sequent handling. 

With the above in mind, a survey has been conduct­
ed of the various types of frozen pot pies, beef, chick­

en, turkey, and tun~ . .. Since the primary objective of 
this investigation was 'to. .. determine the condition of 
these products as they ;a:i~ . available to the consumer, 

the pies were purchased ftom the frozen food cabinets 

1Contribution No. 1100 University of lv1assachusetts, College 

o£ Agriculture Experiment Station, Amherst, Mass, 

Dr. vVarren Litsky received th e B. A. degree from Clark 

University in 1945; The M. S. degree from the University of 

Massachusetts in 1948; and the Ph. D. degree in Bac­

teriology from iVIichigan State University in 1951. In 1951 

Dr. Litsky joined the staff of the Department of Bacteriol­
ogy and Public Health, University of Massachusetts, where 

he presently holds the rank of Research Professor. He is a 

member of the Committee on Research Needs and ~ppli­

cation, IAMFS. 

of markets in the larger cities across the country. Only' 
the nationally advertised brands were sampled because 

of their volume and wide distribution. 

SAMPLING Al'\'D CoLLECTION 

Paired samples, six pairs of each of 15 brands were 

purchased in different stores and in most cases in 
different cities of the United States. The samples were 

immediat~ly packed in dry ice and shipped air ex­
press to a central point for consolidation. These sam­

ples were then repacked in dry ice and shipped to 
this laboratory. Upon arrival, the samples were trans­

ferred to mechanically refrigerated storage rooms 
where they were held (at -5° F. ) until the analyses 

were made. Half of the samples ( 6 paclcages) of each 
brand were taken for bacteriological analysis while 
the remainder were examined for general quality and 
organoleptic evaluation, In all cases the samples were 

solidly frozen upon arrival in Amherst. 

MATERIALS AND SAMPLES 

Samples of the pies for the bacteriological study 

were obtained by the use of sterile one inch stainless 

steel core borers . The samples were taken at the cen­
ter -of the pie to insure a representative distribution 

of its ingredients and crust. The core was forced out 
of the borer by a sterile plunger and placed into -a 

sterile counter-balanced Waring Blender container into 
which water was added in quantities· so~ as to obtain a 

1 · tcr 10 dilution. This - was then blended for three 
minutes an·d the resulting suspension was used for 

bacteriological analysis. 

Standard plate counts were obtained by ordinary 
serial dilution plating using tryptone glucose extract 
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~1.g:;n~ as the medium. The plates were made in dupli­

cate and counted after' 48 hours incubation at 37°C. 

The number of coliforms was likewise obtained by 

serial . plating techniques using violet red bile agar as 

the medium with an overlay of nutrient agar. Char­

acteristic colonies were counted after a 24-hour in­

cubation at 37°C. as prescribed by "Standard Me­

thods." (3). 

· ~he most probable number ( MPN) of enterococci 

were determined by serial dilution, using sets of five 

replicate azide dextrose broth tubes as the presump­

tive test. For the confirmation test three loops were 

transferred into ethyl violet azide broth tubes after 48 

hours incubation. 

The test for Salmonella was made by the primary 

enrichment method, using selenite-F enrichment broth. 

After 18 hours incubation at 37°C. streak plates were 

made on M~cConkey's agar, bismuth sulfite agar, and 

clesoxycholat'e agar from the enrichment broth. After 

these plates were incubated for 24-48 hours, typical 

colonies were picked and subjected to agglutination 

tests with polyvalent serum. Further bacteriological 

analyses were undertaken wherever the agglutination 

results indicated! 

RESULTS 

The combined results of this survey are shown in 

Tables 1, 2, 3, and 4. 

Tu A 

Of the two brands of (six pies in each brand) fro­

zen tuna pies tested, the total bacterial count per 

gram ranged from 2,200 to 14,000. The coliform count 

ranged from 0 to 125, and the enterococci MPN ranged 

from 0 to 4.5. There was no apparent correlation he­

tween the three determinations since the highest total 

count was accompanied by zero enterococci MPN 

while the highest coliform count was accompanied by 

zero enterococci MPN and one of the lowest total 

counts . 

CHICKEN 

Of the six brands of chicken pies tested, three ( C-2, 

C-4, C-6) , had total counts under 100,000 per gm. One 

brand, C-3, was foun,d to have one out of six above 

100,000 ( C-3D). Brand C-1 showed two of the six 

pies above 100,000 ·(C-1B and C-1C). Brand C-5 
showed five out of six pies having a count above 

100,000, of which three (C-5A, C-5D, and C-5F) were 

a:Pove 1,000,000 per gram. As in the case of the tuna 

pies, the enterococci and coliform counts showed no 

correlation with the total counts. However, in brand 

C-5 the enterococci MPN were consistently higher 

than the other brands and a correlation _ is suggested 

T~. BLE l. Sui\HviARY OF BACTEHIAL CouNTS OF FROZEN 

PRECOOKED TuN A Pms 

Code 

FIA 
F1B 
F1C 
FlD 
F1E 
F1F 

F2A 
F2B 
F2C 
F2D 
F2E 
F2F 

T ot a l 
count 

9,500 
7,400 
9,600 
3,000 
5,500 
6,400 

8,900 
14,000 

5,500 
2,600 
2,200 
4,000 

E nte rococc i 
!MPN ) 

0.3 
0 
0.36 
0.36 
0.36 
0 

9.3 
0 
0.32 
0 
0 
4.50 

Co li fo rm 
count 

0 
41 

0 
14 
41 

0 

24 
19 
12 

125 
93 
30 

------------ --------· 

T.~n : 1' :?.. St:?. IMARY OF BACTERIAL CoUNTS OF FROZEN 

PHECOOKED CHICKEN Pms 

Cod e 

ClA 
C1B 
C1C 
ClD 
C1E 
ClF 

C2A 
C2B 
C2C 
C2D 
C2E 
C2F 

C3A 
C3B 
C3C 
C3D 
C3E 
C3F 

C4A 
C4B 
C4C 
C4D 
C4E 
C4F 

C5A 
C5B 
esc 
C50 
C5E 
C5F 

C6A 
C6B 
C6C 
C6D 
C6E 
C6F 

Total 
count 

65,000 
150,000 
110,000 

52,000 
54,000 
21 ,000 

48,000 
24,000 
56,000 
37,000 
16,000 
26,000 

53,000 
20,000 
24,000 

500,000 
15,000 
45,000 

12,000 
27,000 
96,000 
91,000 
16,000 
12,000 

1,200,000 
140,000 
270,000 

1,500,000 
37,000 

1,500,000 

35,000 
13,000 
13,000 

6,200 
66,000 
67,000 

Enterococc i 
!MPNl 

132 
50 

100 
13.2 

116 
85 

8.9 
95 
13 
37.5 
15 
36.4 

1280 
80 
ll 

122.6 
40 

146 

41 
87 

0 
136 

25 
250 

1270 + 
450 
275 

1270 + 
1000 
1000 

21 
6 

25 
33 
79 
37 

Col i form 
count 

19 
22 
91 
17 
50 

154 

50 
20 

0 
0 

15 
14 

4.5 
21 
19 
39 
10 

9 

4 
55 

9 
82 
15 
25 

9 
0 
5.5 
9 

23 
82 

21 
20 
20 
3 

460 
29 
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TABLE 3. SU:MMARY OF BACTERIAL COUNTS OF PRECOOKED the enterococci MPN and the coliform counts were 
FROZEN BEEF Pms exh·emely low, suggesting some correlation with the 

extremely low total counts of these samples. Also in 
T otal Enterococci Coliform brand B-3 the enterococci MPN and coliform covnt Code coun t (MPNl count 

- --- suggests some correlation with the high total count, 
BlA 15,000 41 14 however, in brands B-1 and B-2 there is no indication 
BIB 370,000 90 0 of any correlation between the three determinations. i 
BlC 6,600 6 50 A 

I 

BlD 650,000 39 0 TURKEY 
BlE 14,000 136 54 
BlF 5,000 41 5 Three out of the seven brands of turkey pies ex · 

B2A 130,000 1000 655 amined showed no total count exceeding 100,000. Two 

B2B 10,000 28 100 TABLE 4. SUMMARY OF BACTERIAL COUNTS OF PRECOOKED 
B2C 10,000 40 25 FROZEN TURKEY Pms 
B2D 13,000 -21 104 
B2E 59,000 210 1380 

T ota l Coliform 
B2F 13,000 33 21 

Enterococc i 
Code count (MPN) count 

B3A 6,200,000 375 TNTC 
B3B 4,200 -23 0 TIA 53,000 14 G 

B3C 5,900 -25 0 TIB 83,000 38 4 

B3D 480,000 680 2160 TIC 31,000 41 ' 640 

B3E 20,000 -22 7 TID 6,000 25 35 I 
B3F 11 ,000,000 14,000 695 TIE 43,000 8 67 

TIF 390,000 1400+ 120 
B4A 4,000 0 0 
B4B 11,000 4 0 T2A 26,000 14 0 

B4C 5,000 8 0 T2B 6,000 136 136 

B4D 32,000 0 23 T2C 81,000 38 41 

B4E 2,200 0 0 T2D 5,400 12 0 

B4F 3,000 0 5 T2E 13,000 3 71 
T2F 76,000 5 21 

B5A 6,400 0 0 
B5B 4,100 0 0 T3A TNTC• TNTC TNTC 

B5C 5,000 0 8 T3B 36,000 -28 4.5 

B5D 5,700 0 0 T3C 38,000 7900 0 

B5E 6,600 7 0 T3D 33,000 6200 i 8 

B5F 2,000 0 0 T3E 120,000 1500 5 
T3F 73,000 1360 118 

B6A 27,000 14 36 
B6B 10,000 4 73 T4A 3,500 450 0 

B6C 5,000 7 () T4B 15,000 23 23 

B6D 23,000 0 220 T4C 8,800 3 57 

B6E 7,100 21 17 T4D 18,000 19 15 

B6F 2,000 0 0 T4E 2,500 0 0 
T4F 18,000 168 92 

B7A 5,900 0 0 
B7B 2,100 29 () T5A 32,000 150 20 

B7C 3,2,00 3 () T5B 680,000 14,000 + 20 

B7D 7,400 38 () T5C 97,000 137 5 

B7E 5,000 3 4 T5D 44,000 17 7 

B7F 7,800 0 17 T5E 370,000 116,000 + 0 
T5F 890,000 1,000 + TNTC 

between the MPN and the total count. It must be T6A 9,300 21 0 

added that the total count of this brand was far above 
T6B 6,400 0 46 
T6C 6,500 0 135 

the total count for the average in this study. T6D 130,000 1,100 105 

BEEF 
T6E 10,000 21 62 
T6F 15,000 21 33 

Four of the seven brands of beef pies tested indi- T7A 13,000 9 IJ 

cated total counts well below 100,000 ( B-4, B-5, B-6, T7B 6,000 0 0 

and B-7). One brand, B-2, showed one of the six pies TIC 9,100 6 33 
T7D 3,800 3 4 

exceeding a total count of 100,000; brand B-1, two out T7E 17,000 6 11 
of six; and brand B-3, three out of six, of which two T7F 2,000 0 21 
.' B-3A, B-3F) exceeded 1,000,000 per gram. It is of 
1nterest to note that in brands B-4, B-5, B-6 and B-7, " Too numerous to count. 
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brands ( T-1 and T-6) showed one exceeding 100,000 of such products. However, it is generally recognized 
per gram, one brand ( T-3) showed two pies exceeding by the industry that abuses in handling during dis­
the 100,000 count, and one brand ( T-5) showed three tribution are fan·ly widespread. It is quite likely that 
of the six pies above the 100,000 per gram total count. tl1e findings of higher counts may be largely due to 
It is of interest to note that of the seven individual this. It is the authors' contention that the manufactur­
pies which showed a total count of above 100,000, all er should do everything in his povver to protect his 
seven pies had a correspondingly high enterococci product until it is consumed. This means not only pre­
.MP T while only two had a high coliform count. paration under optimum sanitary conditions, but also 

Of the 132 individual pies examined the presence of proper handling and storage during distribution. It 
Salmonella could not be demonstrated. Of the thirteen is also suggested that a vigorous educational pro­
cultures isolated which gave a weakly positive ag- gram be pursued on a national level to inform distri­
glutination test, all were found to b e of the paracolon cutors and consumers that they are dealing with a 
group. highly perishable product and that proper precautions 

in handling must be exercised. 
DISCUSSION 

By virtue of composition and pH, precooked fro­
zen meat pies (beef, chicken, turkey, and tuna) offer 
fertile media for growth of many types of microorgani­
sms. In addition, there are many possibilities of con­
tamination during the manufacture of these products. 
Even under the best of sanitary conditions during 
manufacture. it is a fairly safe assumption that these 
pies are not sterile prior to freezing. While it is recog­
nized that there is destruction of microorganisms dur­
ing frozen storage, it is also recognized that sterility 
is usually not achieved during this process. Under idea l 
conditions, the pies would be held at low temper::t1ure 
( 0° to 10°F.) until heated for serving. Under such 
conditions, one would expect a relatively low microbial 
population particularly after the recommended heat­
ing times and temperatures. If, on the other hand, 
the pies are allowed to thaw prior to heating for serv· 
ing, one might logically expect increases in the num­
bers of microorganisms present, the increases being 
somewhat · proportional to the length of time of ex­
posure to higher temperatures. Since enterotoxigenic 
strains of microorganisms are prevalent enough in 
areas of food preparation, it is safe to assume that 
they may be present in any low-acid foods such as the 
products under discussion. Once the enterotoxin is 
formed, it is resistant to destruction by both freezing 
and cooking even though the microorganisms them­
selves are reduced in numbers or completely destroyed. 
This condition may not b e detectable organoleptically. 
In almost all cases, organoleptic tests on duplicate 
samples showed no correlation with high total counts. 
The fact that the product has been frozen, and is 
then heated prior to serving, is no assurance that it is 
safe. 

Since over 70 per cent of the pies examined had 
total counts under 50,000 per gram, and almost 60 
per cent showed total counts of under 25,000 per 
gram ( including crust) , the indications are that pies 
with low total counts can be obtained under com­
mercial conditions. Certainly, manufacture under 
good, sanitary conditions should p ermit production 

CoNCLUSIONs 

On the basis of the work reported herein , it was 
found that 84 per cent of the commercially produced 
pies had total counts lower than 100,000 per gram. 
In fact, almost 60 p er cent had such counts lower than 
25,000 per gram. Therefore, it is suggested that frozen 
meat pies can be produced and distributed having a 
lower count than 100,000 per gram. It is proposed 
that this count be chosen as a tentative standard for 
the present. A total count of 100,000 per gram is ex­
cessive in view of the high sanitary standards now em­
ployed in modern packing procedures. The industry 
must also be considered and should not be penalized 
too severely at the start of such a program. If a stan­
dard such as the one proposed is accepted, then event­
ually it could be reduced by voluntary action on the 
part of the industry on the basis of continued improve­
ments. The proposed standard of 100,000 per gram 
appears to be reasonable and should not cause any 
large scale readjustment on the part of industry. Once 
such a recommendation is accepted and the industry 
has had the experience of operating under such a 
standard, the standards then might easily be reduced jf 
warranted. 

In support of this recommendation, Fitzgerald ( 2) 
as early as 1947 recommended an upper limit' of 100,000 
colonies per gram in frozen foods although he felt that 
higher counts might be permitted. W eiser ( 4) has dis­
cussed the problem and has mentioned the standard 
of 100,000 viable bacteria per gram of frozen precook­
ed foods ah·eady suggested by the Quartermaster Food 
and Container Institute. The results of the present sur­
vey independently confirm these suggestions as real­
istic and workable. 
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STATUS OF USE OF THE PROGRAM OF CONFERENCE AGREEMENTS 
IN INTERSTATE SHIPMENTS OF MILK1 

DR. K. G. WECKEL 

D e partm ent o.f DaiTy a11 d Food Industries, 

Uni!;ersity of \•llisconsin, Madison 

Although the program of the Tational Conference 
en Interstate ~'Iilk Shipments was initiated some eight 
) ears ago, and some six National Conferences have 
been held in furtherance of its objectives , there has 
been to elate no summary evaluation of the extent of 
its use. The constitutional procedure of the Conference 
program does not provide mechanics by which either 
the numbers, frequency, origin , destination, nor 
amounts of the shipments can b e recorded for sum­
mary tabulation. In a previous study of this subject (1) 
it was ascertained that in virtually all states no pro­
vision existed whereby either the originating or receiv­
ed shipments were tabulated, or summary information 
about them recorded. It was apparent, in the curreni 
study, that extensive use of the program was being 
made through official knowledge and approval of ship­
ments in origin <tncl in receipt, and through numerous 
requests for survey ratings. Participation in the pro­
gram is evident from the observation that the Confer­
ences regularly have been attended by 150 to 250 per­
sons, including 20 to 30 regulatory people represent · 
ing the various states in official delegation of the Con­
ference proceclmes. The current list of sources of milk 
in the "Sanitation Compliance Ratings of Interstate 
:vhlk Shippers" (2) includes approximately 530 daily 
plants in 34 states and the District of Columbia. Par­
ticipants to the Conference, including state and local 
regulatory agencies, and industry and educational 
groups obviously expend considerable sums of money 
in furtherance of the Conference program. One of the 
prime objectives . of the Conference program is to re­
duce the cost~ of procurement of quality milk in inter­
state shipment. The U. S. Public Health Service cur­
rently is investing heavily in the making of survey 
ratings upon request of the states, and in the periodic 
publication of the list of sources having compliance 
rating. 

In the light of need for information, the Executive 
Board of the ational Conference o~ Interstate Milk 
Shipments, approved at its interim meeting in .Augusta, 
Georgia on October 7, 1955, the making of a survey 
to ascertain the extent of use of the Conference pro­
gram by the survey method. A questionnaire was de-

J Presented at the SLxth ational Conference on Interstate 
l\ lilk Shipments at Memphis, Tennesee, March 23, 1957. 

Dr. K. G. \Veckel, Professor of Dairy and Food Industries, 
University of vVisconsin, has been associ'}ted with the Uni­
versity in teachin g and research work since 1930. H e re­
ceived •his B. S. and Ph. D. degrees from the University of 
\Visconsin. He is Past President of the \Visconsin Milk Sani­
tarians' Association, and of the International Association of 
Milk and Food Sanitarians. Dr. Weckel is past chairman, 
and currently member-at-large of the Executive Board, 
National Conference of Interstate Milk Shipmet).ts. 

vel oped having only but few specific objectives: (a) 
determination of the numbers of shipments actually 
made according to the procedures of the program; (b) 
establishing information on the amounts of milk ship­
peel, and the periods in which it was shipped in the 
year 1955, anqfor the year 1954; and (c) commentary 
on the program. 

PROCEDURE 

A questionnaire, subsequently described, was ac­
companied by the following statement, and sent to 
the plant manager of every plant in the lists of plants 
with sanitation compliance ratings under ela te of Janu­
ary 1, 1956. 

July 10, 1956 
To the Manager of the plant listed in the U. S. Public Health 
Service Report of January 1, 1956. 
Dear Sir: 

"The National Conference on Interstate Milk Shipments has 
been in operation since 1950. Through this program, receivmg 

·' 
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areas are provided· with ratings of potential milk supplies in of milk made in accordan ce with the Interstate M-ilk Shippers' 
other areas. The last quarterly list issued by the U. S. Public Conference Agreements. 
H ealth Service contained the ratings of 457 dairy plants lo- Fcm 1955 
ea ted in 34 states a nd the Dish·ict of Columbia. Th e use of the 
Conference Agreements has facilitated 1·eciprocal approval of 
interstate transfer of milk." 

"The extent of use of th e Conference Agreements has never 
been determined. A great deal of effort, time and money is regu­
larly inves ted by industry, government and educa tional groups 
in the reciprocal a,;reement program for interstate shipment of 
milk. It is essential that the use of the program be known in 
the light of the effort invested in it." 

"The Executive Board of the National Conference on Inter­
state Milk Shipmen ts has requested that such an evaluation be 
made. A Committee has been assigned this job. It is, therefore, 
submitting to each plant listed in the U. S. P. H. S. report 
c-f January 1, 1956, and designated as a source of approved 
milk, a brief questionnaire. Your plant is listed in this report. " 

"T hree answers are sought in this q ues tionnaire to determine 
the use of the program in 1955: how many seperate interstate 
shipments w~re made; in what months were they made; and 
how much 1~'rilk was shipped ? From the replies, the results of 
tl1e work of the National Conference on Interstate l\llilk Ship­
ments should become known ." 

"A concise questionnaire is attached to this letter. The Com­
mittee will appreciate your fi!Ung it in promptly so th at it may 
n-port the fa cts to the Board, and to the next Conference to be 
held in Apri l, 195'P. The information in the replies will be used 
only as in a consolidated report. If there should be desired in­
formation about interpreting the questions, p lease write to m e 
fm Further darifioalion. Thank you for your coooperation ." 

Sincerely, 
For the Executive Board 
National Conference on Interstate 
Milk Shipments 

A total of 196 replies were received. In a large num­
ber of instances the individual replies represented the 
collective data of several of the operating divisions of 
an organization. Reference to the compliance list in­
dicates a large number of multiple plant organizations. 
An· appraisal of the responses indicates the replies in­
cluded an estimated 60-70 per cent of the plants to 
which the questionnaire was submitted. In a few in­
stances involving significant groups of plants , infonna­
tion specifically was withheld on the basis of corres­
pondence apparently for competitive reasons. 

The questionnarie form, with a summary tabulation 
of the data provided in the 1956 replies is presented 
as follows: 

NATIO NAL CONFERE NCE ON I1 TERSTATE 
MILK SHIFti,IE I TS 
QUESTIONNAIRE 

Your p lant is listed in the report of the U. S. Public H ealth 
Serviee, under date of Jan uary 1, 1956, as having milk available 
for shipment in con formity with the Agreements of the National 
~onference on Inters tate Milk Shipments. The information pre­
sented in this questwnnaire is needed in order to detern1ine the 
exten t of use of the Conference Agreements in Interstate Ship­
ments of Milk. Your assistance in filling out the questionnaire 
and returning it will be very much appreciated. 

Question l. Please write in the following table the shipments 

1\.fonth in whi ch 
sh ipm e n t was 
made 

Janumy 

F ebruary 

March 

April 

M-ay 

.Tune 

July 

August 

September 

October 

Nnvember 

December 

Total, 1955 

N umber of 
shipments made 

in th e month 

1,654 

1,633 

1,726 

_] ,627 

1,563 

1,574 

1,928 

2,610 

3,458 

2,941 

2,777 

2,136 

25,627 

FoR 1954 

:'\ umher of shipment s 
m ade during 
en tit·e y ea r 

20,856 

R ESULTS 

'f o ta l pound s 
of mi lk shipped 

i.n the month 

44,973,603 

42,071 ,728 

46,585,105 

43,740,977 

41 ,497,147 

40,476,182 

4rJ,970,497 

77,416,025 

95,050,656 

79,500,284 

76,543,074 

59,508,688 

697 ,333,966 

T ota l pom ul:; 
milk 

shipped 

488,809,100 

A total of 86 renlies of the 196 received provided 
data on shipments- made in the year 1955. A total of 
llO replies indicated no shipments were made in 1955. 
All but 9 of the !Jlants that shipped milk in 1955 also 
shipped milk in 1954. Only 2 of the plants that did 
not make shipments in 1955 made shipments of milk 
in 1954. The range in numbers of shipments made per 
month during 1955 was from 1,563 to 3,458, represent­
ing a volume of milk ranging from 40,476,000 to 95,-
050,000 pounds. The total number of shipments in 
1955 was 25,627 and the total pounds of milk repre­
sented was 697,333,000. 

A number of the replies received included data of 
intracompany shipments of milk across state borders. 
This information was not included in the list tabula­
lations as representing interstate shipments. A number 
or replies indicated either or both raw milk and bot­
tled pasteurized milk was shipped locally intercom­
pany and intracomiJany across state borders. These 
data likewise were excluded from the tabulations . 

The survey questionnaire requested further infor­
mation on, (a) the effect of the Conference program on 
frequ ency of inspection of milk supplies, (b) on costs 
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of inspection work, and (c) upon the inspection serv­

ices of the company organization. 

Twenty six of 93 organizations responding to the 
question indicated that frequency of inspecti.ons ~ad 
been reduced, and that multiple inspections of vanous 
regulatory agencies had decreased. Twenty eight or­
aanizations indicated frequency of inspections had not 
decreased. In a number of the latter instances several 
factors were cited as qualifying the responses: (a) in 
the period indicated (specifically 1955) there had ~c­
cmT~d a great shift from individual pah·on to bulk 
tank hauling of milk from farm to plant along with in­
creased production of milk on the farms necessitating 
considerable supervisory work by both plant and regu­
latory sanitation services; (b) the mere consolidation 
and expansion of Grade A milk production and pro­
cessing facilities had required even an increas.e in in­
spection activity; (c) although plants were hsted as 
having compliance ratings , several receiving areas re­
quired approval of the shippers supplies by one or 
more of various specific local area city or state agen­
cies thus involving multiple inspection; and (d) a very 
significant number of the responses indicated no 
change in frequency of inspection had been involved 
because the inspection previously regularly had been 
made by city or state agencies which had continued to 
be the basis of acceptance in the specific export mark­
et. 

Eleven replies indicated specifically that costs of 
inspection work had been reduced through use of the 
Conference program, and 21 indicated there had been 
no change i~ inspection costs. Two replies indicated 
the program resulted in better quality milk, four cited 
improved definition of responsibility for quality in 
their organizations, and three cited greater efficiency 
in inspection work through use of the program. Other.> 

indicated no change, or offered no comment, to tlw 
question. 

A very surprising result of the sending of the ques­
tionnaire to the managers of the plants was the devel- ~ 

opment of a large number of inquiries as to the mean­
ing of the program of the National Conference on In­
terstate Milk Shipments ( 3) ( 4), what its procedure 
was and how it functioned. This may have been due 
in p~rt to continuing change in plant management per­
sonnel not otherwise informed by a parent organiza­
tion. On the other hand, the inquiries were directed 
by several executive officials of organizations having 
at least several nlants on the compliance list. Presum­
ably the latter si1ould know about the functions of the 
Conference. There appears to b e an area of consider­
able scope in which informative work of the aims of 
the Conference better can be made known. This needs 
the assistance of all people interested in interstate mi)k 
shipments. 

S UM:lviARY 

In the year 1955, at least 25,000 shipments . of milk 
were made according to the agreements of the Nation­
al Conference on Interstate Milk Shipments. The ship­
ments accounted for transfer of 697 million pounds of 
milk. In 1954 at least 20,000 shipments were made rep­
resenting 488,000,000 pounds of milk. 

REFERENCES 

1. vVeckel, K. G. , Multiple Plant Inspections . Unpublished 
data. University of vVisconsin, 1953. 

2. U. S. Depar~ment of Health, Education and 'Welfare, 
Public Health Service, V/ashington, D . C., Sr nitation Compli­
ance Ratings of Interstate Milk Shippers , January 1, 1957. 

3. Program Agreements 1 ational Conference on Interstate 
Milk Shipments: (a) June 10-12, 1952, J. Milk & Food Tech­
no!., 16 :89. 1953. ( b ) June 9-13, 1953, J. !vlilk & Food Tech­
no!. , 16:232. 1953. 

4. \Veckel, K. G. Prublems and potentials of . the a tional 
Conference on Interstate Milk Shipments , }. tvlilk &'food Tech-
no!., 18: 117. 1955.· · 

·' 



223 

AN EVALUATION OF MILK QUALITY AS INFLUENCED BY DAILY VS. 
EVERY-OTHER-DAY PICKUP OF MILK COOLED IN FARM BULK TANKS1 

H. v. ATHERTON AND ALEC BRADFIELD 

Animal 011d Dairy Ht1sbandry Department, Uni.ve1·si.ty of Vermont, Burlington 

(Received for publication January 12, 1957 ) 

Bulk cooled milk obtained from forms using approved sanitation 
practices can be gathered on an every-other-day ( EOD ) schedule 
and maintain satisfactory raw quality during a normal period of 
holding prior to pasteurization . The quality of row milk cooled in 
farm bulk tanks has been compared for daily vs. EOD pickup by 
:;everal generally applied laboratory tests. Bulk cooled milk 
collected on an EOD schedule appears to have as good quality and 
as good storageability as milk obtained on daily pickup. 

Bulk milk cooling at the farm has become a firmly 
established- practice throughout the country. The avail­
abl e literatt~re, overwhelmingly of popular nature, is 
quite generally agreed that milk cooling has improved 
so markedly under the bulk handling system that it 
is now possible to alter can-cooling practices without 
lowering milk <j]Uality. The general tone of this liter­
ature from industry sources suggests that every-other­
day ( EOD) pickup is one of the inherent economic 
advantages of bulk handling and assumes that milk 
quality is as good or better than previously, even with 
less frequent collection from the farm ( 6, 7, 8) . 

Confirmatory evidence from non-industly sources 
is limited. The authors, in earlier publications ( 2, 3, 
4) , found improvement in over-all milk quality under 
bulk milk handling but that bacteria counts and flavor 
scores ori individual farms were frequently worse than 
with can cooling systems. Marth et al. ( 12) and 
Srl)ith et al. (15) showed that EOD pickup of milk 
did not lower bacteriological quality of the milk ob­
tained from bulk tanks. These results, however, were 
obtained on samples from their University Farm as the' 
sole source of supply. It was reported in the Pro­
ceedings of the 1954 Milk Industry Foundation Con­
vention ( 13) that the plant at Pennsylvania State 
University had some farms where milk was being 
picked up on a 72~hour schedule with satisfactory re­
sults. 

Despite industi:y attitudes that EOD pickup of bulk 
cooled milk does not lower milk quality, some Health 
Departments nave not yet approved the principle of 
EOD pickup. A recent smvey in Ohio ( 11) showed 
the 11% of the local Health Departments answering 
· he questionnaire said their code would not permit 
EOD pickup. It is known that other Health Depart-

. --
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ments are now evaluating available evidence in order 
to take a position in the matter. 

The Burlington plants of two major milk companies 
in the northeast receive milk from farms daily for part 
of the year and EOD at times when the tanks will 
hold at least four milkings. Since EOD pickup is con­
sidered an integral part of bulk handling by workers in 
industl·y and in view of the scarcity of pertinent in­
formation from the State Experiment Stations, a study 
was planned which would investigate the comparative 
quality of bulk tank milk under daily and EOD pickup 
systems. 

The study has· been divided into three parts. The 
first was a study of the quality of fresh milk samples 
collected after each milking of an EOD pickup system. 
The second was an evaluation of changes in quality 
d(inng · laboratory storage of raw milk samples col­
lected on daily vs. EOD schedules. This was accom­
plished by taking samples at the second and fourth 
milkings frorri farm tanks on E OD pickup. The third 
was -a determination of the ability of milk samples 
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from EOD pickup to withstand several days of raw 

storage. In the latter study, the samples were taken 
at a receiving station from a tank car of milk collected 
from approximately 60 farms on the EOD schedule. 

PART I 

Experimental P1'0cedure 

f 

Samples of well-agitated milk, from farms on an 
EOD pickup schedule, were collected from the bulk 

milk cooling tanks after the completion of cooling of 
each milking. Sterile dippers and sterile ground-glass 
stoppered bottles of approximately 2SO-ml. capacity 

were used for sampling. Samples were iced until re­
turned to the laboratory and then immediately 
analyzed. Standard plate counts ( 32° C.), laboratory 
pasteurized counts ( 32 o C.) and psychrophilic plate 

counts were made in accordance with Standard 
M etlwds ( 1) using Difco plate count agar. Test tubes 

holding approximately 10 ml. of milk for the laboratory 
pasteurized count were flamed above the milk line 
before being heated in a water bath at 14S° F . for 30 

minutes. Results are expressed as the logarithmic 
average of individual sample counts. Protein stability 
was determined by the method described by Storrs 

(16). The percent of acid-forming colonies was ob­
tained according to the procedure of Wade et al. ( 17). 
The work of Watrous et al. ( 18) showed that the 
bromcresol purple and CaC03 used in this method 
had no effect on the total plate count. The volume 

percent of cream layer was divided by the Babcock 
fat test to give the creaming factor ( 14). 

Results and Discussion 

Twenty-four series of determinations made on the 

milk from five producers obtained during the summer 
c.nd fall of 19S4 are s).lmmarized in Table 1. These 

samples were obtained from a group of farmers using 
production methods representative of those used in 

the area. The plate counts indicated a wide range of 
bacteriological quality. The tanks were of two makes; 
both direct expansion, with capacities ranging from 

60-300 gallons. 

Table 1 shows that bacteria counts were almost 

identical for each of the four milkings. Furthermore 
not only did the averages for all samples remain al­
most constant, but the results on individual farms also 

showed the same uniformity. Also, the same pattern 
was demonstrated for the standard plate count, the 

laboratory pastemized count, and the psychrophilic 
count and whether the milk was of excellent or poor 
bacterial quality. In only one instance (psychrophilic 

counts for fann C) was a noticeable increase shown 
but this increase ca~not be considered significant from 

a bacteriological standpoint. The percentage of acid­
forming colonies on the plates indicated no evident ~ 

change in type of bacteria present in the samples of 
milk from different milkings under the EOD pickup 

system. 

PART II 

Experimental Procedu1·e 

Because the number of sources of milk was some­

what restricted in the early studies owing to the limited 
number of bulk tanks then in the area, a further 
study was planned after more tanks had been in­
stalled. Since the results of Part I showed such minor 

variation in bacteria counts for each milking und,er 
the EOD pickup system, it was decided to collect 
samples only after the second and the fourth milkings 
had been added to the tank and cooled. In this way, 

it would be possible to conduct the investigation with­
out causing excessive use of time and materials. 

Samples were obtained in the same manner as in 

Part I with the exception that they were collected 
from farms on EOD pickup only after the second and 
the fourth milkings rather than after each milking. 

Bottles holding the second milking samples were 
stored in the refrigerator at 38° F. ( 3.3° C.) so that 
analyses could be run on samples of the second and 
the fourth milkings at the same time. This was done 
in order that the milk from the first and the second 

milkings in the bottle would be the same age at 
plating time as the portion of milk from the first and 
the second milkings which was combined with the 
third and the fourth milkings in the tank. At. the time 

of analyses, each sample was divided in three or five 
parts so tests could be repeated after three and five 

days of additional storage. Replicates of the first nine 
samples were stored at 41° F. (so C.) In the remainder 

of the series, samples were divided so two replicates 
could be stored at 38° F. ( 3.3° C.) and two at 41 o F. 

(5° C.). Laboratory pasteurized counts were deter­
mined on the fresh samples, and on the first nine sam­
ples after storage for five days at 41 o F. (so C.). Since 

no change was observed in laboratory pasteurized 
counts after holding. the first nine samples for five 
days, this analysis was not made on aged samples dur­
ing the remainder of the study. 

Standard plate counts, laboratory pasteurized counts, 
psychrophilic counts, and protein stability tests were 
made on fresh gnd aged samples as in Part I. Resazurin 

dye reduction time was obtained following procedures 

in Standard Methods ( 1 ) with results reported as the 
time (hours) required for complete decolorization. 
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Reduced samples were held in the incubator to ob­

serve the character of the resultant curd. Flavor was 

recorded when sufficient sample remained for tasting 

by two or three judges . 

Results and Discussion 

Five series, comparing 60 samples ( 30 trials) , were 

obtained to evaluate the keeping quality of bulk milk 

samples collected from the tanks after the second 

and fourth milkings. The results are summmized in 

Table 2. The 18 tanks included in this study were of 

six different makes, both ice bank and direct ex-

pansion, ranging in size from 150-1000 gallons ca­

pacity. 

The data presented in Table 2 indicate that the con­

clusions made in Part I of the study were quite valid. 

Standard plate counts, laboratory pasteurized counts 

and psychrophilic counts were nearly identical for 

fresh samples removed from the bulk tanks after the 

second and the fourth milkings of an EOD pickup 

system. Protein stability as judged by the Storrs sta­

bility test was equally comparable with the results in 

Part I. Individual samples , with fresh Total Plate 

Counts which ranged from a few thousand per ml. to 

hundreds of thousands per ml. again showed the same 

TABLE 1 - R ESULTS OF SOME Q UALITY EVALUATIONS OF BULK TANK .iVIJLK OBTAINED AFTEH EACH MILKING FROM FARMS ON 

EOD PICKUP 

----------------- ---------------------------------------------------------------------------
N umbe1· of mil k ings in sampl e 

Fa rm ' 
2 

A SPC 310T 360T !50T 440T 

Lab. past. count 4900 13T 8800 5500 

P~ychrophiles per ml. 160 160 ,190 200 

% acid forming 20 20 23 17 

Storrs value 70 70 67 64 
I 3.78 3.86 

Creaming factor 3.66 3.82 

B SPC l40T 140T 120T llOT 

Lab. past. count llOO 1300 1500 1700 

Psychrophiles per ml. 230 230 100 140 

~~ acid forming 17 26 29 32 

Storrs value 58 57 59 56 

Cream ing factor 3.61 3.84 3.62 4.20 

c SPC 130T BOT 130T llOT 

Lab. pas t. count 2500 1500 1800 1500 

Psychrophiles per mi. 2400 2200 13T 8000 

%·acid forming 23 13 27 20 

Storrs value 68 66 68 62 

Creaming factor 3.96 3.38 3.38 3.44 

0 SPC 6600 5100 5500 6700 

Lab. past. count 35 88 74 40 

Psychrophil es per ml. 300 160 88 120 

% acid forming 42 35 45 38 

Storrs value 67 64 69 59 

Creaming factor 3.42 3.58 3.58 3.40 

E SPC 51T 44T 47T 51T 

Lab. past. coun t 1600 1800 2500 3000 

Psychrophiles per mi. 330 470 160 310 

~6 acid forming 18 20 20 23 

Storrs value 70 73 66 69 

Creaming · fac tor 3.84 3.62 3.46 3.42 

Average SPC 71T 62T 71T 71T 

Lab. past. coun t 960 1300 1300 1100 

Psychrophiles per mi. 390 360 390 380 

% acid forming 24 24 29 26 

Storrs value 67 66 66 62 

Creaming factor 3.72 3.62 3.58 3.66 

T = Thousands 

SPC = Standard plate count per mi. at 32°C, 



226 DAILY vs EvERY-OTHER-DAY PICKUP OF MILK 

T ABLE 2 - EFFECT OF DAILY vs. E OD PICKUP ON THE STORAGE OF B ULK TANK MILK 

Seri es 

3/ 25/55 

3j3l j 55 

.'3j27j56 

ll /14/56 

8j l 5j56 

' o . 
of 

t ri a ls 

5 

4 

5 

7 

9 

SPC 

Past. 

Psychro. 

Storrs value 

SPC 

Pas t. 

Psychro. 

Storrs value 

SPC 

Past. 

Psychro. 

Storrs value 

SPC 

Pas t. 

Psychro. 

Storrs value 

SPC 

Past. 

Psyehro. 

Storrs value 

IV!ilkings 
in tank 

2 
4 
2 
4 
2 
4 
2 
4 

2 
4 
2 
4 
2 
4 
2 
4 

9. 
4 
2 
4 
2 
4 
2 
4 

'?. 
4 
2 
4 
2 
4 
2 
4 

2 
4 
,) 

4 

SPC = Standard plate count p er mi. at 32°C. 
Past. = Laboratory pasteurized count p er. mi. 
Psychro. = Psychrophilic plate count per mi. 

40T 
56T 

420 
420 
230 
250 

63 
59 

69T 
65T 

1900 
1800 
190 
340 
68 
65 

l6T 
20T 
59 
85 
60 
63 
66 
66 

24T 
5lT 
43 
50 

1700 
3500 

66 
(J(-j 

:.?.ZT 
20T 

500 
350 
680 
410 

63 
66 

relationship as the summary of results for all of 
the samples. It was demonstrated with the first nine 
pairs of samples that ' the bacteria capable of with­
standing laboratory pasteurization did not multiply 
during five additional days of refrigerated - storage. 
Since these results were in agreement with ~n earlier 
report ( 5), no further study was made of the heat 
resistant population in aged samples of bulk tank 
milk. 

Milk obtained either after the second or the fourth 

Storage (d ays and t empera ture ) 

3(38° FI 

39T 
28T 

14T 
l 3T 

lOOT 
140T 

· l20T 
l20T 

68 
66 

llOT 
32T 

42T 
llT 
63 
64 

T = T housands 
M = Millions 

320T 
300T 

310T 
270T 

54 
.58 

3.2M 
880T 

2.2lvl 
900T 

62 
59 

180T 
120T 

l60T 
76T 

> 60 
> 60 

4.8M 
5.8M 

940T 
830T 

65 
64 

I. OM 
880T 

640T 
510T 

58 
57 

330T 
HJOT 

!120T 
130T 

.5.1M 
4.4M 

l.OMi 
930T 

65 
66 

l.5M 
.'540T 

300T 
280T 

60 
til 

5 (4l ° F) 

42:vi 
24M 

340 
sou 
451\ 1 
18l'v! 
51 
.53 

16M 
171\ 1 

1700 
760 
22M 
18M 
61 -
56 

9.2M 
9.4M 

17M 
15M 

90M 
90M 

> 10M 
> 10M 

48 
35 

D8M 
91lM 

> JOM 
> 10M 

28 
36 

milkings was able to withstand three days additional 
storage at 38° F. ( 3.3° C. ) without extensive bacterial 
multiplication. The few individual samples which did 
not conform to this general pattern nearly always had 
a relatively high psychrophilic count before aging. 
Considerable growth was observed when milk was 
stored for three additional days at 41° F. (5° C. ). 
Five of the 21 daily samples and seven of the EOD 
samples stored at 38° F . ( 3.3° C.) for five days gave 
counts of 200,000/ ml. or lower. All samples, regardless 

, 
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of original bacteriological quality, had counts in the 
millions after five days cf storage at 41 o F. (5° C.) . 

When psychrophilic and standard plate counts on 
individual samples were compared there was practi­
cally no difference in samples held for three and five 
days at either temperature. The summaries presented 
in Table 2 are somewhat misleading since dilutions 
made for the standard plate count on the samples held 
for five days at 41 o F. (5° C.) and for the psychro­
philic counts on samples held for five days at both 
temperatures were frequently too low to prevent 
crowded plates and quite inadequate estimates. It is 
interesting, however, to note that when storage tem­
peratures of 38° F. ( 3.3° C.) and 41 o F. (5° C.) are 
compared, significantly higher counts were obtained 
on the samples held at 41 o F . (5° C.) with both 
Psychrophilic and Standard Plate Counts. 

Resazurin reduction tests were of little value in 

evaluating storage deterioration of these milk samples . 
The one sample which did show relatively rapid 
reduction ( < 3 hours) after three days storage at either 
38° F. ( 3.3° C.) or 41 o F . (5o C.) had an extremely 
high population of psychrophiles on the fresh sample 
and these had multiplied to millions per ml. by the 
third day at either temperature of holding. However, 
other samples showed equivale~t psychrophilic growth 
but failed to show any faster reduction of the dye. 
Aside from the one exception mentioned above, only 
a few samples ( 9 of 30) reduced the dye in less than 
three hours and all these had been held at 41 o F. 
(5 ° C. ) for five days. Many samples gave satisfactory 
dye reduction time when otl;er tests showed them 
unsuitable for consumption. These results agree closely 
with earlier studies on psychrophilic activity in com-

TABLE 3- CHANCES DURING STORACE OF JVIrLK FHOM A CoMBINED SuPPLY OF BuLK TANK MILK OBTAINED FOB FIVE Co, SECUTJVE 
DAYS FHOi\I APPHOXIMATELY 60 FAHi\IS ON EOD PICKuP 

S torage time (hours) ---- --
Date 24 48 i2 

- ---- · 
4j l 5j56 SPC 22T 22T 35T 

Lab. pas t. count 320 400 270 
Psychrophiles per mi. 300 2100 4700 
Flavor- Raw 39 feed 39 feed 39 feed 

- Past. (no Cu) 40 40 40 
- Past. (with Cu )11 40 40 39 chalky 

4/16/56 SPC 26T 24T 51T 
Lab. past. count 240 220 270 
Psychrophiles per mi. 2200 2700 23T 
Flavor- Raw 39 feed 39 feed 39 feed 

- Past. (no Cu) 40 40 40 
-Past. ( with Cu)• 40 40 39 chalky 

4/ 17/56 SPC 24T 18T 38T 
Lab. past. count 570 520 590 
Psychrophiles per mi. 2000 4200 12T 
Flavor- Raw 39 feed 39 feed 39 feed 

- Past. (no C u ) 40 40 39 chalky 
- Past. (with Cu )• 40 39 chalky 40 

4j l 8j56 SPC 21T 29T 43T 
Lab. past. count 180 310 190 
Psychrophiles per mi. 2800 4300 4500 
Flavor- Raw 39 feed 39 feed 39 feed 

-Past. (no Cu) 40 40 40 
·-Pas t. (with Cu )n 39 chalky 40 40 

4j19j56 SPC 29T 38T 42T 
Lab. past. count 200 140 110 
Psychrophiles per mi. 2100 3400 6000 
Flavm - Raw 39 feed 39 feed 39 feed 

-Past. (no Cu) 40 40 40 
- Past. (with Cu) • 39 chalky 40 40 

SPC = Standard plate count per mi. at 32°C. 
T = Thousands 
• = 0.25 ppm copper added before pasteurizing sample. 
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mercially pasteurized and bottled milk ( 5). Thus it 

would appear that the resazurin reduction test has 

very limited value as a quality test for bulk cooled 

milk and is of no use in evaluating differences (if 
any) in quality between milk collected on a daily or 

EOD pickup system. 

Only one of the 32 samples, tasted after five days 

storage at 38° F. (3.3° C.) , failed to retain its normal 

flavor. This was one of the samples collected after the 

second milking. On the other hand, 35 of the indi­

vidual samples from the 26 pairs tasted after storage 

for five days at 41 o F. (5° C.) gave pronounced off­

flavors . It is interesting to note that 18 of the 35 were 

collected after the second milking and 17 were ob­

tained after the fourth milking. It was also observed 

that off-flavor development was frequently more pro­

nounced on the samples taken after the second milking 

than on the comparative sample collected following 

the fourth milking. 
This phase of the study was started in the spring of 

1955. It was then necessary to postpone further action 

temporarily but work was resumed in the spring of 

1956, following an investigation and study of farm 

utensil and bulk tank cleaning problems. Thus the data 

for 195S and 1956 show a rather interesting com­

parison. Although many of the tanks and much of the 

milking equipment used on the farms had some visible 

accumulation of milkstone during the 1955 sh1dies 

while the tanks and equipment were clean in 1956, 

the data in Table 2 indicate that this change had 

little, if any, effect on the rate of multiplication of the 

bacteria in the milk during storage in the laboratory. 

Although data were not obtained during the 195S trials 

on the population increases during storage at 38° F. 

( 3.3 o C.), bacteria counts on samples held for three 

and five days at 41 o F. (so C.) during the spring 

of 19SS followed nearly the same pattern as the 

samples obtained during the spring and summer oF 

1956. This would ins:licate that, regardless of the state 

of cleanliness in the milkhouse, milk must be cooled 

and held at a temperature lower than 41 o F . (so C. ) 

if the bacteria count is to remain satisfactory durin~ 

several days storage of the raw milk prior to pasteuri­

zation . It would also indicate that there is some 

question concerning the value of bacteria counts on 

fr esh samples of milk as a sole criterion of the sani­

tary quality of milk from farm bulk milk cooling tanks. 

These results serve to again emphasize the impor­

tance of the work done on the effect of delayed cooling 

of milk more than 2S years ago by Frayer ( 10) in 

which he concluded that milk must be cooled ·im­

mediately to 40° F . or below and held there for "the 

most consistently beneficial results." His further com­

ment ( 9) that "the longer cooling is delayed, the 

poorer - bacteriologically speaking - will be the milk 

when it is a day or two old and this is true no matter 

how low was its bacterial content when fresh," is 

equally true of milk in the bulk tank era. 

The d~ta obtained in the second part of this study 

thus substantiate the results of Part I to the effect that 

little, if any, real difference can be noted between 

samples obtained after the s~cond and the foiuth 

milkings of an EOD collection system. 

PART III 

Experimental PToceduTe 

Samples were obtained for five consecutive days 

from a country plant which collected milk from tanks 

on an EOD pickup schedule for the Boston market. 

Each sample was obtained from a filled tank car 

holding approximately 38,000 pounds of milk and rep­

resented the combined deliveries of nearly 60 farms. 

Three replicate samples were obtained from the 

fill ed tank car. They were aseptically collected in 

half-pint milk bottles which had been washed in the 

plant bottle washer, then conveyed to the bottle capper 

and capped. These bottles were taken to the receiving 

station and samples collected. They were iced until 

delivery to the laboratory where they were stored in 

the refrigerator at 38° F. (3.3° C.). 

One replicate was removed for analysis after storage 

for 24 hours, the second after storage for 48 hours and 

the third after 72 hours of refrigerated storage. Stan­

dard plate counts , laboratory pasteurized counts, and 

psychrophilic counts were made in conformity with 

Standard lv1 ethods ( 1 ) as in Part I. Three flavor deter­

minations - one on raw milk, one on a: portion pas­

teurized at 14S° F. ( 62.8° C. ) for 30 minutes, and th e 

third on a portion to which 0.25 ppm of Cu (as 

CuS04 ) had been added prior to pasteurization at 

145° F. ( 62.8° C.) for 30 minutes - were made by 

three experienced judges. 

Results and Discussion 

A study of keeping quality of a combined supply 

of milk collected from farms on an EOD pickup 

schedule again seems to justify this plan of operation. 

Samples of milk received for five consecutive days from 

nearly 60 farms on EOD collection were all of excellent 

quality, even after 72 hours of additional laboratory 

storage. 

Table 3 shows .that bacteria counts, after three days 

of laboratory holding, were well within established 

limits for fresh milk. No flavor deterioration was evi­

dent, even when copper· was added prior to pasteuri­

zation. 

·' 
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This milk originated on farms producing ,for a Grade 
A market, but it would appear that the original quality 
should be readily attainable on any properly managed 
farm supplying bulk tank milk. 

SuMMARY 

The quality of the milk obtained by two local milk 
p lants from 19 farms on an EOD pickup schedule has 
been evaluated by a number of generally accepted 
quality tests. Results support the opinion of milk plant 
operators that less frequent farm collection does not 
produce any .lowering of quality. 

Fresh samples of milk obtained after each milking 
of an EOD pickup system gave almost identical 
standard plate, laboratory pasteurized and psychro­
philic counts. Protein stability was lowered slightly 
but not enough to seem important. Some changes 
were notecl~n creaming ability but this did not appear 
to be caused by EOD pickup. 

The storage quality of milk also did not appear to be 
affected by less frequent collection of the farm supply. 
Results demonstrated that milk must be held below 
40° F. for succ,essful raw storage life but this was 
equally true for daily or EOD delivery. 

Results obtained on samples of a combined plant 
supply gave evidence that milk, produced on farms 
where recommended sanitation methods are practiced, 
can be collected on an EOD plan and maintain satis­
factory ravv quality during a normal period of trans­
portation or holding prior to pastemization. 

REFERENCE 

l. American Public Health Association . Sta:ndard Methods 
for the Examinat-ion of Dai'l"y Products. JOth Ed. American 
Public Health Association, New York. 1953. 

2. Atherton, H. V. Observations on Raw Milk Quality Before 

and After Conversion to Bulk Tank Pickup at the Farm. J. 
Dairy Sci. , 38: 591. 1955. 

3. Atherton, H. V. Report on Bulk Tank Studies. Proc. Thirty­
Fomth Ann. Con£. for Dairy Plant Operators and Milk Dis­
tributors. The University of Vermont. 1955. 

4. Atherton, H . V., Bradfield, A. , <mel Gotthelf, P. E. Can 
Bulk Conversion Improve Quality? Milk Plant Monthly, 44, 
9 :15-17, 20. 1955. 

5. Atherton , H. V. , Doan, F. }., and Watrous, G. H., .Jr. 
Change in Bacterial Population and Characteristics of Bottled 
lVl arket Milk During Refrigerated Holding. Penn. Agr. Exp. 
Sta . Bull . 575. 1954. 

6. Burress, Tom. The Bulk Farm Pick-up System of Market­
ing Milk. The .Heil Company, Milwaukee, Wisconsin. 1954. 

7. Committee on Dairy Farm Methods. Bulk Handling of 
lv!ilk on the Farm and Its Transportation to the Plant. J. Milk 
and Food Techno!., 17:58-63. 1954. 

8. Fisher, A. C. The Bulk Tank System of Handling Farm 
lvlilk. Milk D ealer 42 (4 ): 45, 46, 58-62. 1953. 

9. Frayer, J. M. The Production of High Quality Milk. II. 
The Influence of Delayed Cooling Upon the Quality of Milk. 
Vt. Agr. Exp. Sta. Bull. 313. 1930. 

10. Fr-ayer, J. M. Influence of Delayed Cooling Upon Bac­
teria Counts in Raw lVlilk. Proc. Int. Assn. Milk D ealers. Plant 
Section . p. 3. 1932. 

11. Koval, Frank. Farm Bulk lvl ilk Handling in Ohio. The 
M.ilk Prod . J., 46 (8):14, 52. 1955. 

12. Marth, E. H ., Hunter, J. E., and F razier, vV. C. Bac­
teriological Studies of a Farm Bulk Milk Handling System. J. 
Milk and Food Techno!. , 17 :86-90. 1954. 

13. Milk Indusb·y Foundation . Convention Proceedings, Milk 
Supplies Section. Discussion. p. 31. 1954. 

14. Roadhouse, C. L. , and Henderson, J. L. The Market Milk 
Industry. McGraw-Hill Book Company, New York. 1941. 

15. Smith, A. C., Dowel, L. R. , and Anderson, E. 0. A 
Portable Vacuum Bulk lviilk Cooling Tank. American Milk 
Rev. , 17 (8):56, 58, 102. 1955. 

16. Storrs, A. B. A Test for the Protein Stability of Milk. J. 
Dairy Sci., 25d9-24. 1942. 

17. Wade, W. E. , Smiley, K. L., and Boroff, C. S. An 
Improved Method for Differentiating Acid-Forming from Non­
Acid-Forming Bacteria. J . Bact. 51 :787-788. 1946. 

18. Watrous, G. H. Jr. , Doan, F. J., and Josephson, D. V. 
Some Bacteriological Shtdies on Refrigerated Milk and Cream. 
Penn . Agr. Exp. Sta. Bull. 551. 1952. 



230 

PIPELINE-MILKER AND BULK-TANK MILK FILTRATION 1 

J. M. }ENSE1 A o Loms Jmuy2 

Depa·rtment of Dairy 

Michigan State Uni-versi.ty, East Lansing 

( Received for publica tion April 8, 1957 ) 

The filtrition efficiency of various materials used in pipeline filters 

showed that t he besi· filtration was secured using bonded non -woven 

cotton discs, followed in order by flannel fabric, muslin fabric, and 

flanne l fabric after use in four milkings. However, bag filters of 

flannel and muslin gave inadequate filtration. The tests were made 

using a milk flow splitting apparatus, dividing milk equally between 

two kinds of filter materials, ond by measuring the number and 

size of sediment particles found in one square centimeter areas of 

Lintine sediment testing discs after drawing samples from bulk 

tanks. Best unifo rmity in numbers of particles was secured when 

testing one gallon portions. 

Pipeline milking installations as an accessory to bulk 

milk tanks are increasing. Filtration of the milk is a 

part of the system. The effectiveness of such filh·ation 

is not generally known. The study reported herein was 

made to determine the practicality of various filters 

for pipeline milkers and to ascertain the milk filtering 

ability of three different kinds of filter material used. 

No previous study concerning these filtering problems 

has been reported. 

Filtering milk produced by pipeline milking systems 

must be confined to some kind of in-line filter. Three 

kinds of such milk filter systems, using several kinds 

of filtering material are available. These include: (a) 

cylinder, with woven fabric bag; (b) dome, with non­

woven fabric disc; and (c) a unit filter either with a 

disc or with a non-woven square fabric wrap. 

Most research shows that filte1ing of milk does not 

improve its keeping prope1ties. However, Marquardt 

(3) reported deterioration in flavor quality with reten­

tion of dirt in milk. Other important reasons exist for­

removing sediment. Sommer (4) directs attention to a 

''natural and decent impulse to remove dirt promptly, 

if any finds its way into milk" and to the use of sedi­

ment testing as a criterion of milk quality. 

The 1953 edition of the U. S. Public Health Service 

"Milk Ordinance and Code" (5) states: "When milk is 

strained, sh·ainer pads shall be used and sh all not be 

reused." The code further states : " ... in order to main­

tain products of high quality, it is recommended that 

each plant or receiving station make tests of each pro­

ducer's milk, including odor, temperature . .. sedi-

1Michigan Agricultural Experiment Station General Article 

No. 2057. 

ment" and that "tests should be made monthly or often­

<::r, and plants should reject milk of abnormal odor ... 

or milk found unsatisfactory by ... sediment tests . 

Follow up inspections should be made ... to discover 

and correct the cause." 

Filtering media serve useful purposes m revealing 

care in milking practices and abnormal appearing milk. 

Some types of filter media or filtering units make it 

possible to observe the amount and nature of mater­

ials removed from milk better than others. A clean and 

effective filter unit should indicate that no extraneous 

material or abnormal milk entered the milk supply. 

Filtering efficiency is measured by the completeness 

of extraneous matter removal, which, in turn, is indi­

rectly related to the speed of straining. As a rule, speed 

of milk filh·ation increases directly with the size of the 

cpenings of the filtering material. However, complete­

ness of filtration increases as the size of the openings 

become smaller. Dahlberg and Marquardt (1) found 

that the largest particle of sand which could pass 

through a milk filter was 30 to 40 microns in diameter. 

Thus, they concluded the filter pore size should be 

somewhat smaller than those dimensions. Also, these 

in:estigators observed that filter pores became plugged 

w1th fat when the openings were minute, for example, 

the size of fat globules ( 10 to 12 microns). ... 
\ 

PROCEDURES 

·' 

2Presently employed by Quartermas ter Food & Container In­

stitute, 1819 Pershing Road, Chicago 9, Illinois. 

Mi lk from the university dairy barn pipeline milker 

was filtered using three kinds of filters; (a) the unit 

filter , (b) the bag cylinder, and (c) the dome filter with 

disk. Filter (a) was located in the milk tube near the 

claw of the milking machine and filters , (b) and (c) 

were in the pipe near the bulk tank. Filters in the unit 

filter consisted of a fibre-bonded non-woven fabric 

square, those in the cylinder of a 56 x 56 thread count 

muslin bag weighing 3.6 ounces per square yard, or a 

46 x 42 thread count flannel bag weighing 4.1 ounces 

per square yard; whereas those in the dome filter were 

of fibre-bonded, double faced gauze non-woven fabric 

in disc form. The bag and unit filters , encased in cylin­

ders , were so connected that the milk entered the filter 

bags through the outer wall. The single filter-disc used 

in the dome filter was supported by a multi-perforated 

stainless steel plate, with the milk flowing downward 

to the holding tank. Each of the filters was tested alone 

----~l 
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TABLE 1 - THE EFFICIENCY OF VARIOUS FILTERS IN REMOV­

ING SEDilviENT FROJ\J PIPELINE, B uLK-TA NK .MILK. 

------

A mount a of sed im e nt take n from filt e red 
No. of Kind and method hu lk milk when va ri ous quantit~ es were 

tria l:. of using tested: - --

10 
3 
,., .., 

11 
7 

filter material 0.5 

Non-woevn disc 5 
Flannel bag only 6 
Used flannel bag 35 
only 
Muslin bag only 13 
Non woven disc in 5 
dome and non-woven 
square in unit-
filter 

.3 Flannel bag and 12 
non-woven square 
in unit-filter 

qt. 
- - - -

J.O qt. 2.0 qt. .l.O qt. 4.0 qt. 

8 9 12 17 
26 42 77 86 
7l 98 242 275 

35 62 108 121 
6 9 8 15 

16 15 26 29 

11 Number of particles per sq. em. on standard 1.25 inch Lintine 
sediment elise~. 

and in combinations as shown later in Table l. 
The cows were prepared for milking by washing, 

massaging and drying the teats and udders just prior 
to milking. The cows were bedded with shavings and 
were milked with long-tube pipeline milker units. On 
occasions, teat cups dropped off during milking caus­
ing wood shavings to be drawn into the milk line. 

Spl-it-flow-testing 

A special milk-flow divider was used to compare 
filtration efficiences of different filtering materials. As 
the milk was discharged from the pipeline, a milk-flow 
splitting apparatus (Figure 1) divided the milk so 
equal quantities passed through each of two kinds of 
filter materials described above. The apparatus was 
equipped with a 2.25 inch diameter Lintine sediment 
tester disc at each filter outlet to collect any sediment 
remaining in the milk filtered through the test filter 
media. Pressure guages were used to measure the 
pressure build-up on each Lintine disc. Some filter 
efficiency tests were made, limiting the pressure 
build-up to 5 p.s.i. 

Other comparisons were made using the time re­
quired to filter definite quantities of milk. By cal­
culation , 23.4 pounds of milk filtered through a 2.25 
inch Lintine disc was equivalent to filtering 8.6 
pounds through a standard 1.25 inch Lintine disc. 

Bulk tank testing 

Sediment tests of milk from the bulk tank were 
n1ade by pumping portions of milk through a standard 
1.25 inch Lintine disc by means of a motor-driven 
tubing pump fitted with a standard sediment tester 
disc holder. The milk was stirred continuously for at 
least three minutes before and during sampling. No at-

tempt was made to control the position of the tube 

inlet, which thus provided a random sample from the 
stirred milk. To facilitate pumping the cold milk 
through the Lintine sediment testing disc, a portion 
of the coiled suction tube was submerged in a pail 
of hot water. 

The amount of sediment collected on the Lintine 
discs was determined by actual count: (a) of the 
particles present on a 1 sq. em. center area, under 
a binocular with 6x magnification; and/ or (b) under 
a 13.2x magnification of a sightly smaller area. All 
data were resolved to a 1 sq. em. area basis. 

HESULTS 

Comparative efficiency of ,rnt!sUn bag and cotton disc 
filters with split-flow · filte'l"ing. 

An attempt was made to evaluate the efficiency of 
filter materials according to the number of sediment 
particles found on Lintine sediment discs obtained 
from split-flow filtered milk. However, counting the 
particles on the sediment, discs was not feasible be­
cause of their great number and minute size. Also, 
many of the smaller particles were actually imbedded 
within the Lintine discs. 

The sediment discs indicated that a decided dif­
ference existed between the ability of muslin bags 
and gauze-faced non-woven fabrics discs to remove 
sediment from pipeline milk. Photographs of these 
sediment discs obtained after 23.4 pounds of milk 
had been filtered through each material, and after 
continuous filtration had built up a pressure of 5 
p.s.i. on either of the discs, are presented in Figures 
2 and 3, respectively. Here, the sediment test discs 
show the relative amounts of sediment in milk which 
had been filtered th~·ough muslin bags (series A, 
several trials) and through non-woven discs (series 
B, several trials) . The amount of milk passing through 
each sediment test disc was identical in every case, 
in A discs as in B discs with the same number. The 
heavier discoloration of the A discs indicate efficient 
filtration with :cylindrial muslin bags than with non­
woven discs in pipeline milk filtration. Hesults shown 
in Figure 3 substantiate this observation. In this case, 
the sediment tests vvere made of the milk after an 
internal pressure of 5 ·d:s.i.: had been built un on one 
of _the . filter ~lines>This . p1:~~sure was, in ~J.l trials;! 
reached only in the chamber in which the milk had 
passed through the muslin-filter. The pictures actually 
show pressure spots on the sediment discs taken from 
this milk (series A). 

Obviously, the reason for pressure build-up in one 
unit and not in the other was the more efficient fil­
tration obtained through the non-woven disc than 
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Figure l. A ·mil k flow splitting apparah1s with pumps l and 2 used to divide the milk equally between two types of 
filters: ( a ) bag-in-cylinder; and (b) elise-in dome, indicated by 3 and 4. Lin tine discs were pl aced down stream in unions 
5 and 6 . P ressure taps 7 and 8 indicated pressure build -up from ediment rl eposition on Lin tines. (Provided through courtesy 
of j ohnson & Johnson .) 
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Figure 2. Differences in sediment density between discs in 
series A, after filtering through muslin fabric, and in series 
B ·after filtering through bonded gauze discs , after several 24.7 
lb. runs per strainer. 

that through the muslin-bag. Thus. the partially chur­
ned or clustered fat globules and sediment particles 
were screened from the milk, leaving it in a condition 
to flow through the Lintine discs without building up 

l pressure. Incidently, the most rapid pressure build­
up ' after filte1ing through muslin, occurred when 

conditions favored churning in the line. Prominent 
among these conditions were, exposure of the pipe­
lines to cold air, thereby partially cooling the milk, 
and turbulence of milk at risers in the milk line. For 
these and other reas-ons ( 2) most of the risers were 
omitted from the line. 

Comparative efficiency of va1'ious mate1'ials routinely 
used in pipeline, bulkta·nk pmduction. 

The materials used in this phase of the study in­
cluded cotton flannel, gauze faced non-woven fabric 
discs, and muslin with some va1iants as shown in 
Table 1. From three to eleven trials were made on 
~ch material. The filtering abilities of these materials 
were evaluated on the basis of their respective abilities 
to render the milk free of sediment. Data relative to 
the number of sediment particles found on a specific 
area of standard sediment discs obtained from various 

quantities of filtered milk are presented in Table l. 
A single filter of each of the types studied was used 
in the first four test series, whereas double filtration 
with two filters were used simultaneously in the la~t 
series as shown. 

Non-woven discs filtered the milk more effectively 
than did other materials tested, regardless of the 
quantity of milk examined. Flannel and muslin bags 
were second and third best, respectively. However, 
reused cotton flannel was ineffective as a filter, 
judged by the comparatively high numbers of sedi­
ment particles retained in the mill<. 

The data show a consistent relationship betwe_en the 
size of sample tested and the sediment particle count, 
the highest count being observed in tests from the 
4-quart samples and the lowest from those taken from 
the 1-pint sample. Better consistency in the numb~r 
of particles per sqtiare em. of area was obtained when 
3 and 4 quart samples were used than with lesser 
quantities. 

The most complete filtration was obtained using 
the bonded non-woven disc either with or without 
the unit filter. Only 15 and 17 sediment particles, res­
pectively were noted per sq. em. on sediment discs 

Figure 3. Differences in sediment density between discs in 
series A after filtering through muslin fabric and in series B 
after filtering through bonded gauze discs, after several runs 
when fl~w was continued until 5 p.s.i. was reached on one 
of the cl iscs . 
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taken from four quarts of milk so filtered. F lannel 

bag plus non-woven square in unit-filters yielded a 

sediment particle count of 29 from the same quantity 

of milk, thus rating under the cotton discs in effective­

ness. The flannel and muslin bags, yielding 86 and 

121 sediment particles per sq. em. in four quarts of 

milk, respectively, w ere even less effective as filters 

than the flannel. 

Reuse of the cotton flannel bag gave poor filtration. 

A sediment test of four quarts of milk filtered through 

a cotton flannel bag used four times showed an aver­

~tge count of 275 sediment particles per sq. em. 

Size of sediment pmticles found ·in milk filtered 

through diffe-re11t filte?· 1nate-rials 

Sediment particles on Lintine test discs, taken from 

4-quart samples of milk filtered through various ma­

terials , were selected at random and measured. The 

particles found i!l milk filtered through the non-woven 

disc filter were smaller on the average, 45 x 60 mic­

rons , than those from milk going through the flannel 

and muslin bag filters. The largest particle noted in 

tests from the non-woven disc filter measured 116 

x 125 microns, whereas those examined from milk 

filtered through a new and a 4-time used cotton­

flannel bag measured 125 x 249 and 71 x 1273 microns, 

respectively. The largest particle found in the milk 

filtered with the muslin bag were of the dimensions 

of 400 x 1600 microns. These data seem to be con­

sistent with those showing the relative efficiencies of 

filter material (Figs. 2 and 3, Table 1 ). There were 

more particles of a larger size in the milk in the tank 

when flannel or muslin were used in the in-line filters 

than when the non-woven disc filter was used. 

DISCUSSION 

During this investigation, day-to-day sediment con­

tamination of the pipeline milk varied considerably. 

Apparently, some contamination could never be en­

tirely avoided. Despite more-than-usual care taken 

to have the stables clean and the udders and teats 

washed free of soil iminediately before milking, some 

foreign particles did get into, the milk. 

As pointed out under "Procedure" teat cups drop­

ped off co,~is occasionally during milking permitting 

the en trance of wood shavings. This condition should 

be avoided by supporting the teat cup assembly when 

cups drop off the teats. 

E ven under the finest conditions of pipeline milk 

rroduction, some sediment will find its way into 

milk. Filtration is desirable to remove the sediment 

particles as rapidly and completely as pqssible. 

The choice of filtering material should be made 

on the basis of the completeness of sediment removal 

rather than on the speed of filtration. High-speed fil­

tration is usually associated with high porosity and 

inadequate removal of sediment particles. This stucl'y 

paved bonded non-woven fabric disc filters superior' 

to muslin or flannel bags for pipeline filtration of' 

milk. Flannel, used once in in-line bags or in unit 

filters gave much b etter sediment removal than muslin 

bags . Cotton flannel bags, used, then washed and 

reused as many as four times, were ineffective in 

sediment removel. Obviously, th~ filtering efficiency 

decreased as the downy cotton flannel nap became 

compacted or removed with wear. 

Sediment testing of bulk-tank milk must be done 

under conditions which are quite different than those 

which are encountered in sediment testing of milk 

received in cans. The bulk-tank milk represents a 

larger vplume of milk at a lower temperature, usually, 

around 400 F. This temperature is not conducive to 

quick tests by the present methods of sediment test­

ing. If the present sediment standards, based on bot­

tom-of-can samples, are to apply to bulk tank milk, 

then it is necessary to test a much larger mixed-milk 

sample than now used. For that reason, quantities of 

mixed milk ranging from one to four quarts were 

tested for sediment. The data from Table 1 show that 

the sediment particle count was very consistent when 

three and four-quart portions of the stirred milk were 

tested. Such consistency was absent when the pint, 

quart and 2-quart portions were tested. It is there­

fore suggested that testing equipment should be 

employed that will rapidly sample 1-gallon portions 

of milk. 

·while unit filters, inserted in the milk. line between 

the individual milker and the main pipeli~e, have the 

:o.dvantage of immediate fi ltration of cow-warm milk 

and of excluding sediment particles that enter milk 

at the point of milking, they do not exclude particles 

that may enter from within the line. This latter may be 

quite objectionable. In one instance during this study, 

pipeline contamination consisted of rubber particles 

from the diaphragm pump. In other instances, churned 

butter granules, resulting from excessive . agitation 

caused by air intake and pipeline risers, were noted. 

Thus, a filter at the inlet to the bulk tank would appear 

to be advisable, in addition to unit filters. 

Counting sediment particles on Lintine discs ob­

tained in split-flow milk filtra tion was not satisfactory. 

Too many particles were present and too mai1y were 

imbedded deeply in the fabric to make this measure­

ment of filtration efficiency feasible. Rather, viewing 

the overall discs and noting the clark discoloration 

" ·hich reflected density of sediment was preferred. 
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One of the striking observations made during this 
study was the rapid build-up of pressure against the 
Lintine sediment test filter after the milk was filtered 
tlu·ough muslin, without a similar rise in pressure 
against the Lintine when non-woven filters were used. 
One apparent reason for the higher pressure build­
up was inadequate filtration of the partially churned 
butter granules by the muslin strainer. When con­
ditions responsible for churning in the pipeline were 
removed, the pressure build-up on the muslin-filter 
side of the split flow was not so rapid, but still oc­
curred, even though no butterfat granules were pre­
sent. Thus, it was obvious that the greater number of 
particles of sediment deposited on the Lintine, down­
stream from the muslin, accounted for the more rapid 
rise in pressure on the Lintine than on the Lintine 
downstream form the non-woven fabric. 

Bag filters were inadequate for the removal of the 
sediment Pi!rticles normally found to enter milk dur­
ing milking, · shown by filtration tests involving the 
use of milk flow-splitting apparatus, as well as by 
counting sediment particles from tank-drawn sam­
ples. Reuse of bags for filtration appeared to add 
greatly to this inefficiency while also adding to the 
hazard of bactehal contamination. 

SuMMARY AND CoNCLUSION 

The quality of four milk filtering materials was 
measured by filtering milk through these materials , 
then refilt~ring through standard Lintine sediment 
testing discs. The materials tes ted were : (a) bonded 
non-woven discs, (b) flannel fabric (c) muslin fabric, 
and (d) .flannel fabric reused four times, each use 
followed by washing. Differences in quality of filtra­
tion were secured by observing the density of sedimen­
tation on Lintine discs when using two of the filtering 

materials in a flow-splitting apparatus, and by mea­
suring the size of sediment particles and the number 
of particles that were found in one square centimeter 
areas when various sized samples were drawn from a 
bulk tank. Best performance was secured with the 
bonded non-woven discs, followed in order by flannel 
fabric, muslin fabric, and flannel fabric after four 
times used. Bag filters of flannel and muslin fabric 
gave inadequate filtration . 

Sediment testing of bulk tank milk required the 
filtering of one-gallon portions in order to secure the 
best uniformity of particle counts from stirred milk. 

The dome filter disc made possible the means for 
an immediate observation of the cleanliness of the 
milking operation. 
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Robert A. Taft Sanitary Engineeriug 
Center, Cincinnati, Ohio 

12 Noon - Announcements 

LUNCHEON RECESS 

TUESDAY AFTERNOON - OCTOBER 8, 1957 
A. P. BELL, Director of San-itat·ion 

Louisville - ]effe·rson County Health Depmtment 
Presiding 

1:45 P.M.-Film 

2:00 P.M.-Door Prize Drawing 
:2 :15 P.M.-"Report of Committee on Research Needs 

and Applications" 
DR. SAM H. HoPPER, Chairman 
University of Indiana Medical Center 
Indianapolis, Indiana 

2:30 P. M.-"The Clean Milk Program of the Food 
· , and Drug Administration" 

MR. RoBERTS. RoE, Director 
Bureau of Biological and Physical Scien­
ces, Food and Drug Administration 
U. S. Department of Health, Education 
& Welfare Washington, D. C. 

I 

3: 00 P.M.-'The Repmt of the Committee on Dairy 
Farm Methods" 
DR. RoRERT METZGER, Chairman 
Dairymen's League Cooperative Assoc. , 
Inc. , New York, N. Y. 

3:15 P.M.-"Virginia's Tourist Establishment Sani­
tation Program" 
MR. JAMES W. SMITH, Director 
Tourist Establishment Sanitation 
Commonwealth of Vil·ginia Department 
of Health, Richmond, Va. 

3:,45 P.M.-Local Tours 
7: 00 P.M.-Smorgasbord 
7: 00 P.M.-Tri-Cities Dairy Technology Society Mon­

thly Dinner Meeting: 
Plantation Room -Sheraton-Seelbach 
Hotel 
Speaker : Dr. C. K Johns, Ottawa, Cana­
da 
Subject: "Some Observations on Milk 
Sanitat~on in Europe" 

WEDNESDAY MORNING - OCTOBER 9, 1957 

F . W . BARBER, 1st Vice President IAMFS 
Presiding 

9:00 A.M.-Film 
l9:15 A.M.-Door Prize Drawing 
9:25 A.M.-Report of Nominating Committee 
9:30 A.M.- "The Responsibility of the D airy Indus-

try to the ·Consumer"·· · 
DR. J. c. FLAim . .. 

Evaporated Milk Association 
Chicago, Illinois 

10 :00 A.M.-"Report of the Committee on Food 
Equipment" 
MR. DAVID E. HARTLEY, Co-Chairman 
Indiana State Board of Health 
Indianapolis, Indiana 

10 :15 A.M.- "Some Forms of Adulteration in Dairy 
Products." 
DR. A. H. ROBERTSON 

State Food Laboratory 
Department of Agriculture and Markets 
Albany 1, New York 

10:45 A.M.-"Report of the Committee on Sanitary 
Procedure" ·· 
MR. C. A. ABELE, Cha.i.rman 
Diversey Corporation 
Chicago, Illinois 

11:00 A.M.-"The Use of Plastics in the Milk and Food 
Industry 
DR. D . F. SIDDALL, Director 
Research and Development 
U. S. Stoneware Co. 
Akron, Ohio 

11:30 A.M.-"The Cleanability of Materials in Con­
tact with Milk" 
MR. G. L. HAYES, Supervisor 
Baqteriological Group 
Technical Service Division 
American Can Company 
Maywood, Illinois 

1.2 Noon - Announcements 
LUNCHEON RECESS 

WEDNESDAY AFTERNOON -OCTOBER 9, 1957 
SARAH VANCE DuGAN, Director 

Food and Drug Division 
Kentucky Department of Public Health 

Presiding 
1:45 P.M.-Film 
2: 00 P.M.-Door Prize Drawing 
2:15 P.M.-"Strontium 90 Measurements in Food" 

DR. MERRILL E'ISENBUD, Manager 
New York Operations Office 
U. S. Atomic Energy Commission 
New York, N. Y. 

2:45 P.M.-"Report of the Committee on Frozen 
Foods" 
MR. FRANK E. FISHER, Chairman 
Indiana State Board of Health 
Indianapolis, Indiana 

3: 00 P.M.-"Radiation Processing of Food" 
MR. G. F. GARNATZ, Director 
Kroger Food Foundation 
Cincinnati, Ohio 

3:30 P.M.-"Report of the Committee on Communi-
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cable Diseases Affecting Man" 

DR. R. J. HELVIG, Chairman 
U. S. Public Health Service 
Washington, D. C. 

3:45 P.M.-"Report of the Committee on Education 

and Professional Development" 

DR. JoHN J. ScHEURING, Chairman 
University of Georgia, Athens, Georgia 

4: 00 P.M.-"Useful Techniques in the Development 

of a Food Sanitation Program" 
MR. CLYDE ELLER, Director 
Sanitation Division 
Tulsa City-County Health Department 

Tulsa, Oklahoma 
4:30 P.M.-"Current Status of Sanitarian Registration 

Legislation in the United States" 

MR. KARL K. JONES 
Indiana State Board of Health 
Indianapolis, Indiana 

7:00 P.M.-Banquet 
Crystal Ballroom - Brown Hotel 

Master of Ceremonies, DR. C. K. JoHNS 

Dairy Technology Research 
Canadian Dept. of Agriculture 

Science Service Bldg. 
Ottawa, Ontario, Canada 
Banquet Speaker: HaN. A. B. CHANDLER, 

Governor, Commonwealth of Kentucky 

Presentation of Past President Certificate 

to H. S. ADAMS by PAUL CoRAsH, Presi­

dent 
Presentation of Citation Award and Sani­

tarian's Award0 by IvAN E. PARKIN, 

Chairman, Committee on Recognition 

and Awards 
"'The Sanitarians Award is supported 

jointly by the Diversey Corporation, 

Klenzade Products, Inc. , Oakite Products, 

Inc. , Olin Mathieson Chemical Corpora­

tion, and Pennsalt Chemical Co. and is 

administered by the International Associ­

ation of Milk and Food Sanitarians, Inc. 

THURSDAY MORNING - OCTOBER 10, 1957 

WILLIAM V. HICKEY, 2nd Vice President IAMFS 
Presiding 

8:45 A.M.-Film 
9:00 A.M.- Door Prize Drawing 
9:15 A.M.-"Report of Committee on Membership" 

MR. HARoLD W AINESS, Chairman 

· Harold Wainess and Associates 

Chicago, Illinois 
9:30 A.M.-"Development and Present Status of 

Dairy Waste -Disposal" 
DR, H. G. HARDING 

Research Laboratories Division 
National Dairy Products Corp. 

Oakdale, L. I., New York 

10:00 A.M.-"Report of the Committee on Bakintg 

Industry Equipment" 
MR. VINCENT T. FoLEY, Chairman 
Kansas City Health Department 

Kansas City, Miss~uri 

10:15 A.M.-"Food Sanitation at the 1957 Boy Scout 

Jamboree" 
MR. ARCHIE B. FREEMAN 
U. S. Public Health Service 
New York, New York 

10:45 A.M.-"Report of the Cominittee on Ordinances 

and Regulations" 
MR. DoN H. RACE, Chairman 
Dairy Products Improvement Institute 

Ithaca, New York 
11:00 A.M.-"The Sanitary Aspects of Automatic Vend­

ing of Foods and Beverages" 
MR. DAVID E. HARTLEY, Chief 

Retail Food Section 
Indiana State Board of Health 

Indianapolis, Indiana 

11:30 A.M.-"Current Status of SA Symbol Utilization" 

MR. C. A. ABELE, Secretary 
3A Symbol Administrative Council 

11 :45 A.M.-"Driver Training and Laboratory Pro­

blems in the Bulk Tank Pickup Opera-

tion" i 

DR. W. C. LAWTON, Director 
Quality Control Laboratory of Minnea­

polis-St. Paul 
St. Paul, Minnesota 

12:15 P.M.-Announcements 

LUNCHEON RECESS 

THURSDAY AFTERNOON- OCTOBER 10, 1957 

PAUL CoRASH, President IAMFS 
Presiding 

1:45 P.M.-Film 
2:00 P.M.-Door Prize Drawing 
2:15 P.M.-Business Meeting 

Election of Officers 
Report of Executive Secretary, MR. H . L. 
THOMASSON, Shelbyville, Indiana 

Report of Secretary-Treasurer 
DR. HowARD H. WILKOWSKE, Cainsville, 

Fla. 
Report of Resolution Committee: 

MR. H . S. ADAMS, Chairman 
University of Indiana Medical Center 

Indianapolis, Indiana 
Installation of Officers 

ADJOURNMENT 
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AFFILIATES OF 
International Association of Miik and food Sanitarians 

I 

·' ! 

AMERICAN INDIAN SANITARIANS 
AssociATION 

Pres., Joseph Medina .... llernallilo, N. M. 
1st. Vice-l:'res., Thomas J. Stevens 

.. .............................. Packer, Arizona 
2nd. Vice-Pres ., John Adams 

............................ Dodson, Montana 
Sec.-Treas., Frank C. Estes 

.................... Sisseton, South Dakota 
Auditor: Verlyn Owen 

.. .............. Rosebud, South Dakota 
ARizoNA AssociATION OF 

MrLK AND FooD SANITARIANs 
P·res., George R. Griffin -- ---------- Douglas 
Pres.-Elect., Perry J. Klumph ____ Phoenix 
Se-:.- Treas., Henry Ware, 2237 N. 14th 

Place, Phoenix. 
Executice Bnard: 

0. V. Cooper ...... _____ _____ ___ _ Phoenix 
Hiram Shouse .................... Phoenix 

AssociATED ILLINOIS MILK SANITARIANS 
Pres., Paul N. Hanger ............ Springfield 
Pres.-Elect, Stephen J. Conway, Chicago 
1st. Vice Pres., Robert W. Coe 

..... ................................... Rock Island 
2nd Vice Pres., Gilbert G. Gibson 

---------------- ···----...... ................. Chicago 
Sec.-Treas., P. Edward Riley, lllinois 

Dept. of Public Health, 1800 W. 
Fillmore St., Chicago. 

Se-rgeant-at-Arms, Howard McGuire 
........................................ Champaii(I1 

Executive Board Members: 
C. A. Abele ...................... Evanston 
Harry Cohen ........................ Chicago 

Audito-rs: 
Norman F. Cree ................ Chicago 
Louis W. Pickles .................... Peoria 

CALIFORNIA ASSOCIATION OF DAmY 
AND MILK SANITARIANS 

Pres., E. R. Eickner ........ San Francisco 
1st Vice-Pres., W. N. Wedell 

........................................... . Riverside 
2nd Vice-Pres., H. H. Herspring 

.................... , ......................... Oakland 
S!fc.-Treas., E. L. Samsel 
,- ........ San Jose City Health Dept.. 

285 S.E. Market St. , San Jose, Cnlif. 
Reginnal J)irectors: 

T. Christenson ...................... Fresno 
P. J. Dolan, Jr ............. Sacramento 

Past Pres., S. Gavurin ________ Los Angele-; 
CONNECTICUT AsSOCIATION OF 
DAmY & FooD SANITAniANs 

Pres., Eaton E. Smith .............. Hartford 
Vice-Pres., Orrin P. Snow __ Wallingford 
Sec., H. Clifford Goslee. 

-------------------- 256 Palm St .. HartForil 
Treas., Cmtis W. Chaffee ______ Hartford 

DAmY SANITARIANS Assocr-ITTON oF 
THE DEL-MAR-VA PEN:-<T~<;UALA 

Pres., Dr. Harry G. Ricker, Jr., ------------ -- -­
.................... Rehoboth Beach, Del. 

Vice-Pres., Carlton Parker 
................................ Greensboro, Md. 

Sec., Richard J. Weaver, 
____ 422 Wheeler Blvd., Oxford, Pa. 

J · Treas ., Dr. J. M. Jaqueth 
' ................................ Betterton, Md. 

1 
FLORIDA ASSOCIATION OF MILK 

AND FooD SANITARIANs 
Pres., Dwight Lichty .... West Palm Beach 
Vice-Pres., J. S. Massey ........ Pensacola 
Sec.-Treas., W. A. Krienke, Dairy Dept., 

U. of Florida ................ GainesvJTie 
Past-Pres., S. 0. Noles .. ...... Jadcsonville 

Directors: 
Emmitt Dozier ............ Jacksonville 
Austin Graham ........ Winter Haven 
Lillian Pomar ................ Jacksonville 
J. D. Robinson ................ Plant City 
S. D. Williams ............ Jacksonville 

Laboratory Section Chairman: -
Mrs. Ruth Vrooman 
............................ North Miami Beach 

GEORGIA CHAPTER OF THE 
INTERNATIONAL AssOCIATION OF MILK 

AND FooD SANITARIANs. INc. 
Pres., Carl Williams ........................ Rome 
Vice-Pres., Elco Morris ................ Atlanta 
Sec.-Treas., John J. Sheuring, 

Dairy Dept., U. of Georgia, 
Bum·d·-~1'-ni;;;;t;;;~-: ..................... .. Athens 

S. E . Region .............. Frank Golden 
E. C. Region ............ Henry Walker 
W. C. Region ............ Milton Moore 
N. E. Region ................ Keith Fitch 
S. W. Region .............. Jesse Piland 
N. W. Region ............ J . R. Shurling 

IDAHO SANITARIANS A~sOCJATION 
Pres., C. ]. Hammond .......... __________ BoisP. 
1st. Vice-Pres .• Orlando Dnlke ________ Boise 
Sec.-Treas., Jack C. Ross, Panhandle 

Dist. Health D e!l t. , Sandpoint. 
INDIANA AsSOCJATION OF 

lvhLK ANn Foon SANITARIANS 
P1·es., David E. Hartley .... Indianapolis 
Pms.-Elect, William Komenich ____ Gary 
1st. Vice-Pres., Harold S. Adams 

........................................ Indianapolis 
2nd Vice Pres., Samuel T. Elder 

·----·--· .. ···--··----.. ·-·---·-··........ Evansville 
Sec., Karl K. Jones, 1330 W. \lichignn 

St., -------------------------------- Indianapolis 
Treas., Clarence L . Taylor __ Indianapolis 
Auditors: 

Vincent V. Kiser ------------ Bluffton 
Arman Shake ·------------------- Vincenne~ 

IowA AssoCIATION oF 
MILK SANITARIANS 

P1·es., Burt Raglan ------------ Cedar Rapids 
Vice-Pres., Lyle Cunningham 

........................................ Des Moines 
Sec.-Treas. , Ray Belknap. State Health 

Dept., Des Moines. Town. 
Exec11tive Board: 

Dr. M. P. Baker ------------------- - Ames 
Grover Seeber!!er ____ ___ Mason City 
KANsAs AssociATION oF M JLK 

SANITARIAN~ 

Pres., Dean Duke ........................ Marion 
Vice-Pres., Augustine Sauer .... Sabetha 
2nd Vice-Pres., Samuel Hoover .......... .. 

.................................... Junction City 
Sec.-Tren.<., FrankL. Kelley. Knnsns Stnte 

Board of Health. Topeka 
A11ditnr.<: 

Cal Emerson ............................ Pratt 
Dan Evans ................ Kansas City 

KENTUCKY Assor.tATTON oF MJLK 
ANlJ FooD SANTTARIANs 

P1·es., A. P. Bell .................... Louisville 
V-ice-Pres., L. E. Mayhugh ____ Louisville 
Sec.-Trpas .. FraTJk H. ()shorn. 10~1 F.a't 

M-ain St., Louisville 
Derectors : 

Louis Smith -------------------- Louisville 
narl Shearer ----------- -- ------- SomersP.t 
R. N. Maddox ---------- -- ------ Mayfield 
'T'_ R. Freeman LexingtnTl 
H. L. DeLozier ------------ Louisville 
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MrcmGAN AssociATION OF 
SANITARIANS 

Pres., Orville Nelson ................ Rockford 
1st. Vice-Pres., William Wade ______ Flint 
2nd Vice-Pres., Robert Dalton ____ Lansing 
Sec.-Treas. , Robert Lyons, Lansing-lng-

ham County Health Dept. , City Hall. 
Room 207. Lansing_ 

Recording Secretary, Dr. Frank Peabody, 
Dept. Microbiology and Public 
Health, Mich. State University, 
East Lansing . 

Directors: 
Past Pres., Dr. Clyde K. Smith ______ __ 
.................................... East Lansing 
Ken Kerr ...... .............. Grand Rapids 
Ronald Leach ------ -- ----- ---- --- Corunna 
Ferris Smith -------- ------------ Kalamazoo 
Armin Roth -------------------- Wyandotte 
Ralph Moore ---------------------------- Ada 

MINNESOTA SANITARIANS ASSOCIATION 
Pres., J. J. Jezeski .. ·~ ..................... St. Paul 
Vice-Pres., E. C. Sparen .... Grand Rapids 
Sec.-Treas. , G. H. StrC'Ie. Minnrsotn De-

partment of Agrknltnm. ~1.5 State 
Office Building. St. Pan!, Minnesota. 

Directors: 
H. E. Birdsall .................... St. Paul 
R. W. Koivisto .................... Bertha 
Chester Ness .................... Litchfield 
E . C. Omundson ............ Albert Lea 
0. M. Osten ... ............. Minneapolis 
R. J. Schneider ................ Rochester 

Missoum AssociATION oF MJLK AND 
FooD SANITAntANs 

Pres .. Bernie Hartman ________ Knnsas Citv 
1st. Vice-Pres., Vernon Cnpps __ Lehanoi1 
2nd. Vice-Pres ., 0 . D. Niswonger. Jr . 

......... ____________________________ _ Poplr!r nlnff 
Sec.-Trens .. John H. MC'C:ntchen. Director 

Bnrean of Fooil nnd Drngs Division 
of Health, Jefferson Citv, Mo. 

A11ditors: · 
Gerald Cook ____ Fredericktown. Mo. 
Tom Baker ________ 38 Topping Lnne, 
Kirkwood, Missouri. ' 

NEw YoRK STATE AssociATION oF 
MILK SANTTARTANS 

Pres., Dr. Ceo. H . Hopson 
............................. .. .... . - Poughkeepsie 

Pres.-Elect, William 0 . Skinner 
.................................... - White Plains 

Sec.-Treas .• R. P. March 
-------- 118 Stocking Hall. Cornell U., 
................................................ Ithaca 

Members of the Bnnrd: 
_Tames C. W•hite -- -- ---------------- Ithaca 
Rohert Metzger --------------- - Syracuse 
Walter H . Grunge ---------------- N.Y.C. 
William Gay ___________________ , ___ Owego 

NoRTH DAKOTA AssociATION OF 
SANITARIANS 

Pres., John E. Fields ............ Dickinson 
Sec.-Treas., John E. Lobb, 317 Griffin 

.............................................. Bismark 

OREGON Assor.rATTON OF Mn:~r 
SANITAR~ANS 

Pres., Roy Stein ............ : ......... Corwallis 
Vice-Pres., Kenneth Carl ............ S..Uem 
Sec.-Treas., Archie Miner. ~68 Olive 

Street, Eu~enP. Ore1!on, Eugene 
FAnners Creamery. 

Auditors: 
AI Tiesdal ................................ Salem 
Grover C. Poe -------------------- Portland 

Exec11tive Committee: 
SnPncer George ---------- -- ---- Tfnamook 
H . E. Killion .................. .,,". Portland 
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PENNSYLVANIA DAIRY SANITARIANS 

AssoCIATION 

Pres., Homer Young ................ Glenshaw 
Vice-Pres., Alan Miller ................ Oxford 
Sec., Walter Arnold ................ Vanderbilt 
Treas., C. 0 . Herbster ........ Selinsgrove 

RHoDE IsLAND AssoCIATION 

OF DAIRY AND FooD SANITARIANS 

Pres., Dr. James W. Cobble .... Kingston 
Vice-Pres., Charles Ross ........ Providence 
Sec., Dr. Richard M. Parry, 158 Green-

wich Ave., ........................ Warwick 
Treas., Dr. Thomas J. Grenan, Jr. 

. .. ............................... ...... Providence 
RocKY MouNTAIN AssociATION 

o F MILK AND FooD SANITARIANS 

Pres., Wm. E. Polzen ........ Denver, Colo. 
Pres.-Elect, Cad Rasmussen 

................................ Sheridan, Wyo. 
Vice-Pres., Charles W-alton 

.................................... Pueblo, Colo. 
2nd Vice Pres., Paul Freebairn 

........................ Salt Lake City, Utah 
Sec.-Treas., John E. Guinn, V\1yoming 

State Dept. of Health, Cheyenne, 
Wyo. 

Auditors: 

~~e GD~F~·-:::::: : ::::::::::::::::::::::::: 
SANITATION SECTION TEXAS PUBLIC 

HEALTH AssuClATlON 

Chairman, Carl H. Scholle ........ Dallas 
Vice-Chai1'1nan, Don Shaddox 

........................................ Fort Worth 
Secretary, David H. Evans .... Austin 
Section Council : 

L. M. Hollar ...... .................. (3 yr ) 
W. W. Clarkson .................... (2 yr ) 
Lige Fox ........................ .. ...... ( l yr ) 

AFFILIATES 

SouTH CAROLINA AssociATION oF 

SANITARIANS, INC. 

Pres., T. P . Anderson ............ Columbia 
Vice-P·reo., Marshall Hildebrand 

............................... ...... ........... Sumter 
Sec. -Treas., C. W. Harrell, P . 0 . Box 

5302, Five Points Station. Columbia. 

D-i.rectors: 

James H. Moore .......... .. Charleston 
J. D . Kirby .................... Greenwood 
W. W. Vincent ................ Conway 
Alan Kolb ........................ Columbia 
Rudolph McCormack .... Ridgeland 
J_ P. Still .................... Orangeburg 

SouTH DAKOTA AssociATION 

OF SANITARIANS 

Pres., Howard Froiland ........ Aberdeen 
P·res.-Elect, Charles Halloran ...... Pierre 
Sec .-Treas., Louis E. Remily 

...... .. State Dept. of Health, Pierre 
P.xP.cutive Board 
Past Pres., Ira DeHaai ............ Spearfish 
Elected m ember, Ray Kallemeyn 

................... .................... . Sioux Falls 

TENNESSEE AssociATION OF 

SANITARIANS 

Pres., John P. Mont.u:omery ........ Dresden 
Pres.-Elect, Arthur M. Teefer .. Memphis 
Scc .-T1·eas., R. A. Rhodes 

.................... 1490 Lambuth, Jackson 

A11ditors: 
\ 'V. E. Creech ................ Morristown 
Herm:m A. Matheny .... Covington 

NEWS RNO EVENTS 

VIRGINIA ASSOCIATION OF MILK 

AND FooD S ANITARIANs 

P.res., M. K. Cook .................... Roanoh 
1st. Vice-Pms., E . H. Phillippe 

..................................... ......... Danj{ille 
2nd. Vice-Pres., T. L. Anderson · 

............................................ Staunton 
Sec.-T1·eas., J. F . Pace, State Dept. ol 

Health, State Office Bldg., 
........... ... ..... ......................... Richmond 

A-udito·rs: 
A. L. Turner .................... Richmond 
J. W. Moschler ................ Richmond 

IN ASIDNGTON MILK S ANITARIANS 

AssOCIATION 

Pl'es., James G. Greenway ........ Seattle 
Pres.-Elect, C. C. Prouty ........ Pullman 
Sec. -Treas., Frank vV. Logan. City Healtl, 

Dept. , Public Safety Bldg., Seattle. 

Auditors: 

Harold Janzen ........... ......... Yakima 
Fred Bennett ................. ....... Seattle 

\ NiscoNsiN AssociATION oF MILK 

AND FooD SANITARIANS 

r:;:es., Burdette Fisher ...................... Kiel 
Vice-P1·es., James T . Judd ........ Shawano 
Sec .-Treas. , L. Wayne Brown, 421 Chem-

istry Blcl .u: ., U. of Wis . .... Madison 
Past Pres ., Robert M. Keown .... Elkhorn 

Dimctors: 

Alvin Noth .................... Reedsburg 
Don liart ........................ Sun Prairif 

i' 

AUTHORIZATIONS TO USE THE 3-A SYMBOL 

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

~il . The Council emphasizes that this is not to be 

considered a complete roster of concerns which offer 

equipment conforming to pertinent 3-A Sanitary 

Standards. 

66 Downey, Calif. 

Blackburn Stainless Steel Products 
Models: Oval Holding- 150-2500 gals. 

Bottom Refrigerated 
Full Refrigerated 

Pumps for Milk ~rid Milk Products -0201 
No. 65 Kenosha, Wisconsin 

G. S. H . Products Corporation, 
Model Nos: 135, F-135, FH-135, 136, F-136, FH-

136, F-140, FH-140, F-141, and F-142. 
Fittings for Sanitary Piping- 0800-0806 

No. 67 Kenosha, Wisconsin 

G. S. H. Products Corporation, 
Model Numbers on file . List too voluminous for 

_publication. 
Inlet and Outlet Leak Protector Valves - 1400 

No: 69 Kenosha, Wisconsin 
G. S. H·. Products Corporation, 

Model Nos: 10F, 10FL, 10CL, and 11 CL. 

, 
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KitiENKE RETUR NS FROM COSTA RICA 
ASSIGNMENT 

Walter A. Krienke, associate daiJ.·y technologist with 
the University of Florida Agricultural Experiment 
Station and Sec.-Treas. F lorida Association of Milk 
and Food Sanitar-·ians, has returned recently from a 
tom of duty in Costa Rica, where he spent seven weeks 
advising with a milk producers' cooperative and small 
plants near San Jose. 

He was awarded a medal of recognition for techni­
cal assistance to La Cooperativa de Productores de 
Leche. His trip was under the technical assistance 
agreement between the University of Florida and 
Servicio Tecnico Interamericana de Cooperacion Agri­
cola at San Jose. 

Krienke consulted on size, arrangement, types of 
equipment and new products for a milk p~ant s'oon 
to be constructed. The present plant is bottling milk 
and making a small amount of ice cream. Pasteuriza­
tion of milk was started only about 5 years ago, and 
i t now constitutes about one-third of all milk being 
sold. Milk sanitation work is in need of technical as­
sistance right from the cow to the consumer. 

The Florida technologist suggested making choco­
late milk bottling cream in more convenient containers, 
starting a cottage cheese operation and expanding ice 
cream manufacture. 

The Costa Ricans plan to make variegated ice 
creams under a process developed by Krienke at the 
F\orida station. 

To help balance the dairy program for the Central 
American republic, .the cooperative is planning small 
cheese plants in outlying areas. Krienke advised on 
equipment, methods and varieties of cheese. 

PAPERS PRESENTED AT 
AFFILIATE ASSOCIATION MEETINGS 

Editoria l Note : The following listing of subjects presented at meet­
ings of Affil iate Associations is provided as a service to the Associ ­
a tion membership. Anyone who desires information on any subject is 
encouraged to write to the Secretary of the Affiliate Association 

concerned for the a ddress of the speaker. Information desired then 
may be requ ested from the speaker (a copy of the paper presen ted 
may be availa ble for the asking. ) 

AssoCIATED l LUNOis M ILK S ANITARIANS 

(Spring Conference, May 21, 1956 ) 

Mr. P. Edward Riley, Sec.-Treas., Illinois Dept. of 
Health, 1800 W. F illmore Street, Chicago, Ill. 

High Coliform Counts, W hy? C. A. Abele, Director 
of E ducational Programs, The Diversey Corpor­
ation. 

Insect and Rodent Control for Dairy Plants. Dr. Ed­
ward L- H olmes. 

You Can't Miss It! William E. Skadden 
Compamtive Merits of Four Tests fo?· Determining 

Bacterial Quality of Raw Milk. 
Panel discussion-Moderator, J. C. McCaffrey 
Panel members: W illiam Moseley, Dr. Harold Cal­

bert, Robert Smith, Richard M. H oyt. 
CoNNECTICUT AssoCIATION OF D AIRY AND FooD S ANI­

TARIANS, I NC· 

(Spring Meeting, May 9, 1956 ) 
Mr. H . Clifford Goslee, Sec., 256 Palm St ., Hart­

ford, Conn. 
Flavors Associated with Milk Production. Professor 

Alec Bradfield 
Flavors Associated with Milk Processing and Distri­

bution. Dr. A. C. Fay 
A Plan for Sco1·ing Milk and Milk Products. Professor 

Leonard R. Dowd 
SouTH DAKOTA AssoCIATION OF SANITARIANS 

Louis Remily, Sec. -Treas., State Dept. of H elath, 
Pierre, S. D. 

Suburban Developments and Environmental Sanita­
tion. Edward R. Mullaly 

Recent Consideration in the Bulk Milk Enforcement 
Progmm. Milt Held 

Sanitation in Disaster. Gerald Ferguson 
Ruml Health P1'0gra,;,. Dr. Donald DeValois 
Public Health Significance of Antibiotics in Milk . Dr. 

Edward Berry 
Consideration in the Development of Standards in the 

Food Industry. John R. Fritz 
Current Recommendations for Fly Control for the 

Milk and Food Indust1·ies. C. E. Garhardt 
Radiclogical Hazards Associated with Shoe Fitting 

Devices. Paul F; Woolrich 
State Institutional Sanitation Program. R.. S. Wallace 
Carmelized and Aged Milk-Milk Quality Control: Dr. 

G. Shadwick 
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T1'e·nds in Public Health Legislation in South Dakota. 

A panel discussion. 

Moderator- Loren Carlson 

Panel members - A Milkman's Inte1'est ·in State 

Legislation. Gus Rachetto 

A Restaumnt Opemto1'' s I nte1'est 

in Food Laws. Carl Burgess 

A Senato1''s View of Milk and 

Food Laws, Alf1'ed D. Roessle1' 

A Rep1'esentative' s Views of the 

Milk and Food Laws. Albro 
Ayres 

Trends in Mille and Food Laws i.n Our Borde1'ing 

States. Milt Held 

Organization of County H ealth Depa1'tment. A panel 

discussion. 
Moderator- Louis Remily 
Panel members - Dr. G. J. VanHeuvelen, Harlan 

Stricklett, Dr. T. E. Eyres. 

Expe1'iences in the Rapid City V ecto1' C ont1'0l P1'D­

gmm. R. J. Morgan 

VIRGINIA AssoCIATIO r OF MILK A ND FooD SAc'\TITARIANS 

(Eleventh Annual Conference, March 15-16, 1956) 

J. F. Pace, Sec-T1'eas. , State Health Dept. , Richmond, 

Va. 
New Laws and Regulations Relat·ing to Food and 

Milk Inspection P1'0gmm. Mark I. Shanholtz and 

Parke C. Brinkley 

Laborato1·y App1'oval and Pmctical Bacteriology in 

Milk and Food. Dr. M. J. Eggert, W. F. Skinner 

and George Sooy 

How the Restaumnt Industry and Public Health Of­

ficials Are Accepting Thei1· Responsibility in 

Elevating the Standards of Sanitation of Food 

Estab lishnw nts in Virginia, As W ell As Nation­

wide. Walter D. Tiedeman 

Relationship of N. S. F. Standards to the Manufactur­

ing Cost of Food Service Equipment. W. P. 

Swartz, Jr. 

The Affairs of the International Association of Milk 

and Food Sanitarians. H. L. Thomasson 

P1'oposed Laws for Registmtion of Milk and Food 

Sanitm·ians. C. F. Hanger 

App1'0ved Equipment for Dispensing Milk. James W. 

Smith 

The Milk Ring Test for Bmcellosis. Dr. w. L. Bendix 

IDAHO SANITARIANS AssociATION 

(Milk Plant and Dairy Farm Sanitarians Short Course, 

March 26-30, 1956) 

Jack C. Ross, Sec. -Treas., Panhandle Dist. Health 

Unit, Sandpoint, Idaho. 
Butter Manufacturing; ( 1) What happens when w e 

make butter, ( 2) Problems of butter plants in 

Idaho, ( 3) Sanitation problems of butteT plants. 

Prof. H. A. Hartley 

Evaporated Milk and Milk P owdeT; ( 1) What happens 

when we make evapomtedmilk and milk powder, 

( 2 ) P·roblems of evapomted milk and milk powde1· 

plants, ( 3) Sa·nitation pToblems of evapomted 

1nilk and milk powdeT plants. Dr. J. C. Boyd 

Cheese Manufacturing Panel; ( 1). What happens when 

we make cheese, ( 2) Problerns of cheese plants 

i·n Idaho, ( 3) Sanitation p1'0blems of cheese plants. 

Prof. H. A. Hartley 

Ice Cream. Manufacturing Panel; ( 1) The rnanufactuTe 

of ice cream, ( 2) Problems of ice ct·eam plants in 

Idaho, ( 3) Sanitation p1'0blems of ice cream 

plants. Dr. R. A. Hibbs 

Problems Involved in the Bulk Handling of Milk. 

Prof. C. C. Prouty 

Som.e New Cleaning Techniques on the Fa1'm 'and 

in the Dairy Plant. Dale Garner 

l'1'0cessing Bottled Milk Dr. R. A. Hibbs 

Info1'mal Discussion of Kitchen C onstmction and Dish-

washing. Bob Green 

How to Wr·ite Better Business Lette1·s. Prof. Sherman 

Pmctical Dai1'y Rations. Dr. R. H. Ross 

What a Good Dairy Cow Looks Dike. Prof. D. L. Fourt 

Labo1' Util·ization in Milk Receiving Rooms. Dr. J. C. 

Boyd 
Speech Cmft. Prof. Whitehead 
Missouru AssociATION oF Mnx AND fooD SANITARIANS 

(Twenty-fourth Annual Milk and Food Sanitation 

Conference, April16-18, 1956) 

John H. McCutchen, Sec. Treas., Mo. State Health 

Dept. , Jefferson City, Mo. 
Bulk Milk Handling. A panel discussion. 

Moderator, George Bauer : . 

Panel Members - Problems of the Tank Truck Dri­

ver. Larry Davis 
Milk Producer Viewpoint. Kermit 

Linebarger 
Health Department Viewpoint. C. 

W. Dromgold 
Flavor Problems. J. E·. Edmondson 

Stump the Panel. Moderator - Milton R. Fisher 

Panel members - John McCutchen, Milton 

E. Held, Webster Scott, Louis Blattner 

Compa1'ison of DMC, SPC, and Laboratory Problems. 

R. G. Jensen 
Inhibitors-

The Labomtory Determination of Bacterial In­

hibitors in Milk . Jerry Skopek 
Raw Milk Positive to Inhibitors and Farm Inspec­

tion. C. W. Dromgold 
Care of Rubber Parts - Sanitation Ptoblems. R. s. 

Guthrie 

·' 
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MICROBIOLOGICAL ASSAY 
of Amino Acids and Vitamins 

Difco Media are available for the microbi (J \ogical assay of 

Leucine 
Isoleucine 
Methionine 
Lysine 
Arginine 
Cystine 
Tyrosine 
Phenylalanine 
Tryptophane 

Citrovorum Factor 
Inositol 

p-Aminobenzoic Aci..! 

Riboflavin 
Niacin 
Thiamine 
Pantothenic Acid 
Biotin 
Vitamin 812 

Folic Acid 
Pyridoxine 
Choline 

Each me,·lium is free from the essential growth requiremen t factor for which the medium is 
recommended. The addition of this factor in specified increasing concentrations elicits a growth res­
ponse of the test ,organism which may be measured acidimetricalJy or turbidimetrically. Appropriate 
media for carrying cultures in stock, and preparation of inocula for each test are available. 

Complete details of media for Microbiological Assay available upon request 

D I F C 0 L A BO R A T 0 R I E S 
I_ 
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Present Status of Brucellosis and Tuberculosis Eradi­
cation P1'0blems ·in Missouri. L. A. Rosner, R. E. 

: · Omohundro 
~tatus of Poultry Sanitation. Joe Atkinson, Samuel Al­

fend, B. L. Durben 
Hot Water H eating for Dish Machine Use . T. C. King 
Stainless Steel in the Milk and Food Indust1·y . (Speaker 

to be announced) 

ment Association, Association of Food Industry Sani­
tarians , and the National Association of Bakery Sani­
tarians , the Show scored a strong success ill. New York 
this past October when 3500 sanitation rl?-aintenance 
executives from 30 states and 10 foreign countries 
attended. 

SANITATION MAINTENANCE SHOW & 
CONFERENCE SCHEDULED FOR CHICAGO, 

OCTOBER, 1957 

Based on this strong recognition of the industry's 
only show and conference for the actual buyers and 
users of sanitation maintenance products and services, 
the sponsors expect attendance at the 2nd Show to 
double last year's turnout. 

The expanding importance of sanitation mainten­
ance will r eceive National recognition this coming Fall 

I!· when the second annual Sanitation Maintenance Show 
I 

' .~ 

! 

The p1:oducers state that manufacturers' inquiries 
since the past Show also indicate a substantial in­
crease over the 86 exhibitors who displayed in New 
York. 

Under the chairmanship of J. Lloyd B~rron, Mana­
ger of the Sanitation Department of National Biscuit 
Company, an important series of confere~ces on sani­
tation maintenance problems will again be held con­
currently with the Show at the Navy Pier. Expe1ts 
will speak on various phases of the field; the popular 

and (i;onference takes place at Navy Pier, Chicago. 
Produced by Orkin Expositions Management, national­
ly known exposition and trade show producers, the 
Show will be held from October 14-16, 1957, inclusive. 

Sponsored by the Industrial Sanitation Manage-
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"clean-up" session will provide an industry-wide 

forum for the exchange of ideas. The full program 

will be announced later. 
Orkin Expositions Management has produced many 

of the nation's top expositions, including the National 

ElectTical Industries Show, Armory Furniture Show, 

International Housewares Show, the famous Do-It­

Yourself Shows, and other industry events. 
Information about the Sanitation Maintenance Show 

& Conference can be obtained by writing to Orkin Ex­

positions Management, 19 W . 44th Street, New York 

36, N.Y. 

CLASSIFIED ADS 
POSITIONS AVAILABLE 

SANITARIAN I - generalized program. $5045 per 

year. Civil Service requirements: B. S. degree in pub­

lic health, sanitary science, food or dairy technology; 

other degrees acceptable with experience. 
APPLICATIONS - from Personnel Officer, Depart­

ment of Public Health, Room 504, City Hall Annex, 

Philadelphia, Pa. 

WANTED FOOD INSPECTORS 

Must have college degree. Staring salary $3936.00. 

Annual merit increases. Write H erbert McLeod, Jr., 

Virginia Department of Agriculture, Richmond. 

SANITATION CONSULTANT FOR 
INDUSTRY- New Opportunity 

One of nations laTgest 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 

H odiamont A venue, ··St. Louis, Mo. 

THE ~~MFG. COMPANY 

General and Export Offi ce" A Brush for your 
1243 W. Washington Blvd., Chicago 7, Ill . every need-

Branches in 2 3 Principal Cities 

INDEX TO ADVERTISERS 

American Can Co . ....... .. ...... .. .. ......... Inside Back Cover 

Babson Bros. Co . ........ .. ...... .... ...... .... ........ .. Back Cover 

Baltimore Biological Laboratories .... ............ ........ VI 

Creamery Package Mfg. Co. ...... .... ...... .... .... Page 244 

Difco Laboratories .... .. .......... .... .... .. ................ Page 243 

Ex-Cell-O Corp. - Pure Pak Djv . .......... .......... II , III 

IAMFS, Inc . .............. .. .. ........ .... ...... .. .... .... ...... VIII, IX, X 

Johnson & Johnson .... ...... .... .... ...... : .. ........ .. .......... .. .. .. ..... I 

Klenzade Products , Inc . ...... .. .... ...... .. ...... .... .. ............ VI 

Lazarus Laboratories - Div. West 
Disinfecting Co . .. .. ...... ...... .......... .. .. .. .. .... .......... .. .. IV 

Oakite Products , Inc . ............ .. ...... .. ........ .. ....... Page 244 

Pennsalt Chemicals ...... .. .. ...... .. ...... Inside Front Cover 

Stainless & Steel Products Co. .. .. ...... .... .. .. .......... VIII 

The'~Haynes Co . ...... .. .. , ...... .. .. .. .. .... .... .... .... ........ .. .... . · VII 

The H eil Co . ...... .. .......... .. ........ ................ .... ................ VII 

Vacuqm Can Co ......... .... ...... ........ .... ........ ...... .. ............ VI 

Vitex I,aboratories - Div. Nopco 
Che~1ical Co . .... .. .... .... .... ............ .......... .. .... .... .... .. IV 

CHLORINE or 

QUATERNARY ••• 

with Oakite it's 

low cost sanitation 

If you prefer a chl or i ne t ype s ani­

tize r, Oakite BACTER IC IDE ! GO 

ppm in c o ld or warm water, ~ ive s · 
i nstant b a c teria des truc tion a t 

min i mum cos t. Drains free , safe on 

all s urfaces . 
If you prefe r a quaternary am­

monium type, Oak ite SANIT IZ E R 

No . 1 is the low-cost answer . Di lute 

s o l ution kills qu i c kly , leaves re ­

s idual film to sustai n ge r mic idal 

ac t ion until r insed o ff . 

For details writ e to Oaki t e 

P r od ucts, In c ., 38C R ec t o r S t ., 

New Yor k 6 , N . Y . 

Expo rt Divisi on Cob le Address : Oakite 

Techni cal Serv i ce Representatives in 

Principal Cities of U. S. and Canada 
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Notice 
Attractive Membership Lapel Button and Decal 

Now Available 
Convolutiou - Blue ... . Gircle & Bar- Silver .... Field - Blue 

Letter "S" - White .... Lettering - Blue 

ACTUAL SIZE 

No . .. .. .. .. 3 1/4" Decals @ 25c each = $ ...... . 

No. . ... . ... Lapel Buttons @ $1 .00 each = $ . ... . . .. . . 

International Association of Milk & Food Sanitarians, Inc . 

Box 437, Shelbyville, Indiana 

Notice 

Every Milk Sanitarian should have a complete set of 

3A Sanitary Standards. DO YOU HAVE YOURS? 

Order Blank on the back of this notice.-Order Now!!! 

IX 



Application for Member ship 

INTERNATIONAL ASSOCIATION OF MILK & FOOD 

SANITARIANS, Inc. 

Box 437, Shelbyville, Indiana 

Name ------------------------------------- -------------------------------------------- ---- --- ··-· --- ------------------------------------ -- ----------- · Date 
_Please Prin t 

Address ------------------------------------------------------------------- --------- .. ·---------------- --------------------------------------- ----- . 0 New 

0 Renewal 

Business Affiliation ---------------------- ---------------·--------
0 Re -instatement 

Annual Dues $5.00 0 Check 0 Cash 

!Membership Includes Subscoipt ion to Journal of Milk & Food Technology.) 

I Please Print ) 

Recommended by ------ -------------------------------- --------------------------

Box 437 
Shelbyville, Ind . 

Subscription Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 

Name ------------------------------------------------------------------------------- ------ ---------------------------------------------------------- Dote 
Please Print 

Address 
0 New 

0 Renewal 

Educational & Public Libraries I Annually l $4.00. 
0 Check 0 Cosh 

Individual Non-Member Subscription (Annually) $6.00 
Governmental Agencies, Commercial Organizations 

I Please Print) 

I. A. M. F. S. & J. M. F. T. Change of Address 
Box 437, Shelbyville, Ind. 

FROM 

Nome ·- --------- -· .... ___ ··· ·------------------------- ____ ____ Dote 
Please Print 

Address __ __ ___ ___ ·--------------- -- .. . . . -------------------------- --- --- ·-----

TO 

Nome -----------·-- _____ _ ·------- ------------------------------ --·---... __ . ·-·. ·---- -- ------------------------------------------------------------ · .. 
Please Print 

Address 

I Please Print ) 

I. A. M. F. S.. & J. M. F. T. Order for 3A Standards 

Box 437, Shelbyville, Ind. 

Name . ·---------------------------· --------------------------· ·--- -- ·--- · ........ _ . ·---- ·------ -·----------------------------------- --- -· _______ .. Dote --------··--· ______________ _ _ 
Please Print 

Address ________ _ .. ... ...... .. .. ··------------------ ----------- - ------------ - ·- ------ ----- --------------------------------------------- - ·· ·-

I l Complete Set @ $2.00 = ------- ----------------- ) Complete c.a' bound (durable cover) @ $3.75 = -------------------------

5 Year Service on Standards as Published = 2,50 additional 

Order for Repri 11 ts of Articles 

Amt . .. ..... ... .. ..... ____________ Title ------------------------ ----·· ·· 

Schedu le of pric ~ s for rcr rint ; F. 0. B. Shelbyville, Indiana 

100 or l<'ss 
Add'l. lOO's 

I l':tl!<' 
$12 .. 'ill 

l.RO 

2 Pages 
$15.00 

1.60 

:\ & 4 Pnges 
$21.00 

3 .00 

X 

G & H f'ages 
830.00 

4.20 

12 P. 
$50.00 

7 .00 

C':m·t>r 
$2 1.R7 

3.37 

_, 

--- --- ---------------------------------------~ 
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Cafeteria managers, too, prefer 
CANCO cartons 

. . . because tliey save refrigerator space, 

minimize "ch~tter/",~~d lower clean-up costs ! 

. _, ~ . 

Canco cartons j1elp the <;afeteria m a nager m§tke 1-jis lunchroom m ore 

attractive, more effi~i en t. Because they're disposable, t here a re no 

empties to collect, store and return. 

Cafeteri a pa tro~ s prefer 't;a J~CO car tons, too-in a ll of the popula r 

sizes. For th is superior container is m uch easier to open and provides 

"con11rolled pouring," is sturd y, handsome, sani tary. 

If you a re a pu bli c hea lth offi.cia l, .you can take pride in the fac t tha t ' : 

fresh m ilk is now ava il a ble a lmos t every,,·here in Ca nco d isposable milk 

containers. M uch credi t for this ad vance goes to pu blic hea lth officia ls; 

who ea rly recognized the d isposable conta iner as a grea t m il es tone on 

the road to better ni ilk ·a istribu ti on . 

... 

AMER-ICAN . 
CAN S 
COMPAN'Y 

. . . ·I I · k • • • • 

<• ;.•:"_ 

NEW YOHK • CHl CAGO • SAN FHANCISCO 



no 
• r sers 

churn 

SURGE CLEAN 
MILK 

i 
A long time ago, someone around here was wise enough 
to write these words: 

HDO NOT install a pipe line with a riser, as that 
almost certainly will lead to trouble ... it always has ... 
it seems to us that it always will. If there is just no pos':. 
sible way to install the line without a riser, then don't 
sell or install it." 

Since then, people who have made a study of pipe 
lines tell us how right we were ... how milk churns up 
and down in risers ... how rancidity and off-flavors 
result ... and how nearly impossible it is to get a pipe 
line with risers really clean. 

That's why we still walk away from a job rather than 
install a riser. No risers churn Surge clean milk ... ever. 

Copyright 1957 - Babson Bros. Co. 

BABSON BROS. CO. 
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