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Tri-Ciover i~ th_e_r-ght P-lace ••• 

You can save a lot of time and money by giving your equipment manufac­
turer a chance to review your automation plans before your building or 
modernizing plans are finalized. 

At Tri-Clover, we're used to coordinating the installation of a widely diver­
sified line of pumps, valves and fittings and their component control devices 
into economically integrated systems. But, our most efficient installations 
are made where there's an early exchange of ideas- and where Tri-Clover 
engineers can roll up their sleeves over a set of plans. 

Process Flow Control is more than a descriptive term for a diversity of 
Tri-Clover products. To some of the most fully automated fluid processing 
systems in this country, it has meant competent technical planning and 
follow-through for better quality control, optimum equipment utilization 
and more effective manpower control. 

LADISH CO . 
TRI·CLOVER DIVISION • KENOSHA, WISCONSIN 

IN CANADA: Brantford, Ontario; EXPORT DEPARTMENT: 8 South Michigan Avenue, 
Chicago 3, Illinois, U.S.A .; Cable TRICLO , Chicago, U.S.A. 

AT CARNATION COMPANY'S modern au tomated plant in Phoenix, A rizona, processing and cleaning operations are con­
trolled through a coordinated system of Tri-Ciover air-actuated valves, l ri -Weld!> fit1ing s and Tri-Ciover centrifugal pumps. 
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Pennsan~proven effective 
for udder sanitation I 

Extensive laboratory tests and farm experience have proved 
PENNSAN's effectiveness for udder sanitation. PENNSAN solu­
tions rapidly kill organisms commonly associated with mastitis 
... rapidly penetrate and remove soils on udders and flanks ... 
help prevent spread of mastitis in the herd. Recommended use 
solutions of PENNSAN (1 oz. to 1 gal. of water) will not cause 
cracking, drying, or irritation of cows' udders. 

PENNSAN is the multi-purpose sanitizer and cleaner -also ideal 
for dairy equipment and utensils. It removes and prevents milk­
stone and films, works in even hardest water, is non-corrosive to 
stainless steel, controls bacteriophages without affecting starter 
cultures and retains bactericidal power even after drying on. 
stainless steel-for as long as 24 hours! 

PENNSAN-now in handy unbreakable plastic jug. 

8 -K Department 

PENNSALT CHEMICALS CORPORATION 
3 Penn Center, Philadelphia 2, Pa. 

Pennsalt Chemicals of Canada, Ltd. 
Oakville, Ontario 
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Reprint Of Ten-Year 

Annual Index 

Journal Of Milk And Food 

Te&bnology 

VOLUMES 15 (1952) 

THROUGH 25 (1962) 

Price- $2.50 

BOUND IN DURA-PRONG BINDER 

ADDITIONAL 5 YEAR SERVICE - $2.50 

Write: IAMFES, Inc. 
Box 437, Shelbyville, Ind. 

unless you own the 
ADVANCED MILK CRYOSCOPE 
Used for ro utine screening of add ed wa ter it ca n save 
you from $5,000 to $25,000 a year. Thi s simple, inexpen­
sive instrum ent fo ll ows th e o ffi cial AOAC, Standard 
APHA, and MIF meth ods more closely th an any o the r 
equipment. Run a 100 sampl e water survey of your milk 
today. Request de tails , call coll ect if you li ke-or write 
for lite rature and pri ces. 

JlDV.IlNCED 
. INSTRUMENTS, INC. 

43 KENNETH STREET - 617 DEcatur 2-8200 
NEWTON HIGHI.ANDS 61 , MASSACHUSETTS 

high potency, high speed germicide 

SANITIZES BEST! 
Use RoccAL, the first "quat" 
and first in quality and per­
formance, in every step of milk 
production and you effectively 
control bacteria, slime, fungus 
and algae. Highly effective 
against both thermoduric and 
thermophilic organisms, 
RoccAL, in recommended di­
lutions, is virtually odorless, 
tasteless, will not injure or cor­
rode metal or rubber equip­
ment, cans, tanks, pipes, etc. 

The choice of the milk in­
dustry for more than 25 years, 
RocCAL is a powerful germi­
cide that effectively, quickly 
and economically sanitizes 
walls, floors, holding tanks, 
tank trucks, utensils, machin­
ery, operator's hands, cows' 
teats, flanks and udders, etc . 
. . . yes, you can use it for every 
sanitizing need! 

II 

In impartial testing of sever­
al types of germicides, RoccAL 
achieved lowest bacterial 
count, reducing the number 
from 912,916 to 143 as an aver­
age in 96 milk cans analyzed. 
Don't risk losses through im­
proper sanitization. Use 
RoccAL for the best sanitizing 
job every time. 

ROCCAL HAS A HARD WATER. 
TOLERANCE LEVEL OF 550 ppm 

WITHOUT SEQUESTRANTS 
when tested by Official Method ,.-------- ....... 

/ . ROC~AL FIElD TEST UN;-..., . 
I Is 0 quiCk, pract" 1 ' \ method f . . lca' accurate \ 

or md1cating ode 1 
', concentrations of ROcc:~ate I 

'...._ ...._ solutions. _, .-/ 
...... _ --;-

Send for full data and prices on ROCCAL. 
FREE SAMPLE ON REQUEST! 

Subsidiary o f Sterling Drug Inc. 
1450 Broadway, Now York 11, N.Y. 
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STANDARDIZATION OF MILK PLATING MEDIA 
Report of the Coordinating Committee on Laboratory Methods 

VOL. 53, NO. 8, A.J .P.H . 1305-1310, AUGUST, 1963 

"It is recommended that media be used which has been 
tested by the APHA methods and bearing a label indicat· 
ing that it has met the prescribed standards of the APHA." 

This report of the Coordinating Committee on Laboratory Methods of 
the Committee on Evaluation and Standards (APHA) was approved by 
the Executive Board of the American Public Health Association on 
June 27, 1963. 
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RECOMMENDED PRACTICES FOR PRODUCING CULINARY STEAM FOR 
PROCESSING MILK AND MILK PRODUCTS! 

(REVISED APRIL 1963) 

The following procedures for providing steam of 
culinary quality are recommended which clarify cur­
rent methods suitable for the production and trans­
mission of steam satisfactory for use in steam-vacuum 
treatment or for pasteurization by the direct intro­
duction of steam into milk and milk products. Steam 
produced in accordance with these recommended 
practices should be acceptable under provisions of 
the Milk Ordinance and Code, 1953 Recommenda­
tions of the Public H ealth Service, for use in properly 
constructed and operated milk processing equipment. 

SouncE oF BOILER FEim Vv A TER 

Potable water or water supplies acceptable to the 
regulatory agency having jurisdiction shall be used . 
\Vater containing organic materials such as leaves, 
algae, detergents, etc. , should not b e used for boiler 
feed water without adequate preh·eatment. 

F EED \VATER TREATMENT 

Feed waters must be h·eated if necessary for pro­
per boiler care and operation. Boiler feed water 
teratment and conh·ol should be under the super­
vision of trained persmmel or a firm specializing in 
indush·ial water conditioning. Such personnel should 
be informed that the steam is to be used for culinary 
purposes. Pre-h·eatment of feed waters for boilers 
or steam generating systems to reduce water h ardneSs 
before entering the boiler or steam generator by ion 
exchange or other acceptable procedures is preferable 
to addition of conditioning compounds to b o i l e r 
waters. 

A munber of compounds are used to prevent cor­
rosion and scale in boilers or to facilitate sludge re­
moval. On February 6, 1963, a list of boiler water 
additives for the preparation of stean1 in contact with 
food was published in the Federal Register which 
conform to the Food Additives Amendment of the 
Food, Drug and Cosmetic Act. The substances list­

ed are: 

Ammonium alginate 
Cobalt sulfate (as catalyst ) 
Lignosulfonic acid 
Monobutyl ether of 

·l polyoxyethylene glycol' 

Sodiw11 hwnate 
Sodiwn h ydroxide 
Sodium lignosulfonate 
Sodiwn metasilicate 
Sodiwn nitrate 

'Prepared by the National Association of Dairy Equipment 

Manufactmers, 1012 Fourteenth St., N. W ., Washington, D . C. 
for reprints enclose stamped, self addressed envelope with 

request to above address. 

l'v!onobutyl ether of 
polyoxpropylene glycol2 

Polyoxyeth ylene glycol' 
Polyoxypropylene glycol' 
Potassium carbonate 
Sodium acetate 
Sodium alginate 
Sodium aluminate 
Sodium carbonate 
Sodium hexametaphosphate 

Sodium phosphate 
(mono-, di-, tri-) 

Sodium silicate 
Sodium sulfate 
Sodium sulfite 

(neutral or alkaline) 
Sodium tripolyphosphate 
Tannin (including 

quebracho extract) 
Tetrasodium pyrophosphate 

No greater amount of the above boiler water treat­
ment compounds should be used than the minimum 
necessru:y for conh·olling boiler scale or for other boiler 
water h·eatment purposes and no greater amount of 
steam should be used for the h·eatment and/ or pas­
teurization of the milk and milk products than neces­
sary. 

Tatmin is also frequently added to boiler water to 
facilitate sludge removal during boiler blow-down. 
This product, although included in the above list 
of approved boiler additives, has been reported to 
give rise to odor problems, and for this reason should 
be used with caution. 

Boiler c o m p o u n d s containing cyclohexylamine, 
morpholine, octadecylamin e, chromium and hydrazine 
ru:e not perm-itted for use in steam in contact with 
milk and milk products, 

BoiLER OPERATION 

A supply of clean, dry and saturated steam is nec­
essary for proper equipment operation, therefore, 
boilers and steam generation equipment should be 
operated in such a manner as to prevent foaming, 
priming, carry-over and excessive enh·ainment of 
boiler water into the steam. Carry-over of boiler 
water additives can result in the production of milk 
off-flavors. Manufacturers insh·uctions regarding 
recommended water level and blow-down should be 
consulted and rigorously followed. The blow-down 
of the b oiler should be carefully watched, so that 
over-concenh·ation of the boiler water solids and 
foaming are avoided. It is recommended that periodic 
an alyses be made of condensate samples. Such 
samples should be taken from the line between the 
final steam separating equipment and the point of 
the introduction of steam into the product. 

":-- Iinilnutn molecular weight 1,500. 
"Minimum molecular weight 1,000. 
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ALTERNATE FOR FINAL SECTION 

STEAM HAIN 

8 7 

3 

c 

9 

3 EQUIPNENT 

EQUil'HENT 

Figure l. Units and flow chart for production of culinary steam. 

CULIN"ARY S TEAM SuPPLY LmE 

The steam pipe line between the steam main and 
the point of inh·oduction of steam into the milk 
should be equipped with units of adequate size for 
conh·ol and safety pmposes. Suggested units and a 
flow diagram are presented in Figure 1. 

Legend: 

A. Desuperheater or sufficient length of p1pmg to desuper­
heat steam shall be incorporated between the pressure regu­
lating ( reducing) valve and the steam purifier. 
B. Acceptable alternate location for steam throttling valve. 

C. Sanitary tubing and fittin gs shall be used between the 
point indicated and the processing equipm ent. 
l. Stop valve off steam main; 2. Separator, Adams carbon or 
equivalent; 3. Condensate t rap ; 4. Pressure gauge; 5. Steam 
pressure regulating ( reducing) valve; 6. Steam throttling valve 
(automatic or manual); an alternate location is shown at B; 
7. Steam purifier, Anderson Hi-eF or equivalent; 8. Steam 
sampling valve and connection ; 9. Spring loaded sanitary 
ch eck valve. 

Note: 

Additional valves, strainers, traps, gauges and piping may 
be used for control and convenience in operation . The loca­
tion of the steam throttling valve is not restricted to th e 
positions indicated on the drawing. 
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CALIBRATION OF THERMISTOR CRYOSCOPE 
EMANUEL K APLAN AND TODD M. FRAZIER 

Bu·reaus of Laborato1·ies and Biostat-istics, 
Th e Baltimore City Health Depmtment, 

Baltimore, Maryland 

( Received for publication January 11, 1963) 

lt is customary in the calibration of the thermistor 
cryoscope for the determination of added water in 
milk by the freezing point method (1) to attempt to 
make the instrument direct reading (knob readings 
require no correction) . This is done by tedious ad­
justment to -0.422 C ( 422) with a 7% sucrose solution 

or equivalent salt standard and to -0.621 C ( 621 ) with 
a 10% sucrose solution or equivalent salt standard. 
The difference (span) is 199. If knob readings for 
standard solutions deviate from these values, cali­
bration curves may be prepared ( Figure 1 ). 

(422, 621 ) 

w 
<r 
::> 
1-
<( 

a: 

600 

w 537.8 
0.. 
::10 
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t->-

..J 
<( 

::> 
1-
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"" 
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' _,_<> ,, , .. 
,o 

~ ,. 
c..'' 

( 617, 621) 

- - -- -~ 1~(621,621) 

I I" I 1 y I ) 

"'"" (421,422.\ I : ( 621,422) 

-~fL-------~50~0--~5~~------6~0~0~ 

1422
, 422 ) KNOB READINGS 

( ,c
2 1 y,) I X ) 

Figure 1. Graph of equation for theoretical standardization 

and use of a calibration curve. 

In order to obviate the need for a calibration curve, 
and to eliminate the necessity for adjustment to exact 
knob readings, a mathematical ex-pression has been 
derived for the cryoscope calibration. From this, 
a correction table has been prepared (Table 1 ). 

The thEoretical curve for the cryoscope stand­
;udization shown in Figure 1 is a sh·aight line join­
ing t'-¥0 points. The coordinates of the 7 per cent 
point are 422, 422 and the 10% point coordinates are 
621, 621. The equation for this line is Y = bX + a 
where "b" is the slope of the line and "a" its inter­
cept on the Y axis . This theoretical curve is actually 
the diagonal of a square and has a slope of 1. 

In standardization where knob readings differ from 

theoretical readings, the equation for correction may 
be derived as follows: 

I. 10% point coordinates = X1 (knob reading ), y 1 

(621) 
7% point coordinates X2 • (knob reading) , Y~ 

(422) 
)'1 - Yz 199 

Il. Slope b = 
x1 - x2 x1 - x~ 

The slope is the theoretical span ( 621 - 422 ) 
divided by the observed span. 

III. Intercept a = y1 - bx1 = 621 - bx1 (the val­
ue of the equation where x2 = 0) 

IV. Equation for corrected curve is therefore 
Y = bX + a (where X is dial reading of milk 
sample) 

Example: 
After a particular standardization with 7% and 10% 

solutions, the 7% reading \>Vas 421, the 10% was 617, 

and a milk sample had a knob reading of 535. What 
is the corrected value for the milk sample? 

1. 10% point (x1 ) = 617 )'1 621 
7% point (xe) = 421 y2 = 422 

2. The slope b = 1.0153. 
y, - Y~ 199 

b = -, -_- = 617 - 491 = 1.0153 
xl x2 ~ 

3. Intercept a = 621 - ( 1.0153) (617 ) = -5.4 
4. The knob reading X for milk was 535 

The corrected knob reading Y is therefore: 
Y = ( 1.0153 ) ( 535 ) -5.4 = 537.8 (calculated 
correction + 2.8) 

The theoretical value at which there is no correc­
tion for any knob reading is at sp<:m 199 derived 
from 621 ( 10% standard) minus 422 ( 7% standard). 
The only span value at which the correction is the 
same for the entire range of milk freezing points is 
199 derived from any combination of 10% and 7% read­
ings other than 621, 422; i.e.,' 618, 419. Plotted curves 
for the latter coordinates would be parallel to the 
theoretical cmve of Figme 1. 

As one deviates from span 199, in theory a cor­
rection should be calculated for each freezing point 
reading. As a practical matter, however, corrections 
based on knob reading 535 (Table 1) may be em­
ployed for all samples testing in the limits of 520 to 
550 where most milk freezing points occur. Beyond 
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TABLE I.-CALCULATED THERMISTOR CRYOSCOPE CORRECTIONS TO BE APPLIED TO KNOB READING 535 OvEn SPAN RANGE 193-206 
ExAMPLE: STANDARDS 424, 623; CORRECTED READING 535 - 2.0 = 533 

7% lO o/o Standa rd 

Standard 616 617 618 619 620 621 622 623 624 625 626 

427 -1.6 -2.2 -2.8 -3.3 -3.9 -4.5 -5.0 

426 -0.6 -1.2 -1.8 -2.3 -2.9 -3.5 -4.0 -4.6 

425 + 0.4 -0.2 -0.7 -1.3 -1.9 -2.5 -3.0 -3.6 -4.1 

424 + 1..5 +0.9 +0.3 -0.3 -0.9 -1.4 -2.0 -2.5 -3.1 -3.6 

423 +2.5 + 1.9 +1.3 + 0.7 + 0.1 -0.4 -1.0 -1.6 -2.1 -2.6 -3.2 

422 +2.9 +2.3 + 1.7 + 1.2 +0.6 0.0 -0.6 -1.0 -1.6 -2.2 -2.8 

421 +3.3 +2.8 +2.2 + 1.6 + 1.0 +0.4 -0.1 -0.6 -1.2 -1.8 -2.4 

420 +3.8 +3.2 +2.6 +2.0 + 1.4 +0.9 + 0.3 -0.3 -0.8 -1.4 -1.9 

419 +4.2 +3.6 +3.0 +2.4 +1.9 +1.3 +0.7 +0.2 -0.4 -1.0 

418 +4.6 +4.0 +3.4 +2.9 +2.3 + 1.7 + 1.2 +0.6 0.0 

417 +5.0 +4.4 +3.9 +3.3 +2.7 +2.1 + 1.5 +1.0 

416 +5.4 +4.9 +4.3 +3.7 +3.1 +2.5 + 2.0 

TABLE 2.-EFFECT OF SPAN 0 ' KNOB READLl\'G CORRECTION 

Span 

10% 7% (10% - 7% ) 520 

621 422 199 0.0 ( 520.0) n 

618 419 199 +3.0 ( 523.0) 

616 421 195 +3.0 (523.0) 

619 416 203 +4.0 ( 524.0 ) 

618 425 .. 193 -0.1 (519.9) 

623 417 206 + 1.5 (521.5) 

613 427 186 + 1.5 ( 521.5) 

624 411 213 +3.8 (523.8) 

"Corrected reading in parenthesis . 

this 520-550 range, corrections should be calculated 
individually. The error involved in the use of a 
535 correction chart (Table 1) for other knob read­
ings would vary with the span. The maximum dif­
ference (Table 2) would be 0.3 ( 0.0003 C ) in the 

span range 195-203, 0.5 ( 0.0005 C ) in span range 
193-206, and 1.0 ( 0.001 C ) in span range 186-213. 

The mathematically derived correction table for 

Ca lculated correction Difference between 
for !mob readin g 520 or 55 0 co rrection 

535 GU O and 535 correction 

0.0 (535.0) 0.0 (550.0) 0.0 

+3.0 (538.0) +3.0 (553.0) 0.0 

+3.3 (538.3) +3.6 (553.6) 0.3 

+3.7 (538 .7 ) +3.4 ( 553.4) 0.3 

+ 0.4 (535.4) +0.9 (550.9) 0.5 

+ 1.0 (536.0) + 0.5 ( 550.5) 0.5 

+2.6 (537.6) +3.6 (553 .6) 1.0 

+2.8 (537.8) + 1.9 ( 551.9) 1.0 

the thermistor cryoscope calibration has been found 
exh·emely useful in the routine examination of milk 
for added water by the freezing point method. 

REFEHENCE 

1. American Public Health Association. Standm·d Methods 
for the Examination of Dairy Products. 11th Edition, p 302. 
1960. 
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STATE ACTIVITIES IN MILK LABORATORY CERTIFICATION' 

In preparation for a progress report at the Ninth 

National Conference on Interstate Milk Shipments, in 

January, 1963, the Laboratory Committee wrote to 

state health department laboratory directors or state 

department of agriculture laboratory and adminis­

h·ative officials of 49 states and the Dish·ict of Colum­

bia to request up-to-date information on their labora­

tory approval programs. To secure uniform records 

officials were requested to tabulate their data under 

specified headings on an accompanying questionnaire 

similar to that used in 1961. Again the response was 

excellent, with 100 percent returns. All 42 of the 

states and the Dish·ict of Columbia having shipping 

stations or plants listed in the January 1963 Sanitation 

Compliance Ratings of Interstate Milk Shippers• have 

programs for regulation of local milk laboratories, 

as did 5 of the 8 remaining states. 
Table 1 lists the states in which local milk labora­

tories were under state regulation on January 1, 1963. 
To provide additional information, data were request­

ed on the number of official, commercial, and dairy 

industry or private milk laboratories under state regu­

lation . These figures for each state are shown, fol­

lowed by a similar tabulation showing the number 

of each type of milk laboratory reported by the states 

as utilized for interstate milk shipment. As of Jan­

uary 1, 1963, the ratings of interstate milk shippers 

were based on the use of 546 laboratories consisting 

of 283 official, 60 commercial, and 203 industrial (or 

private) milk laboratories. Officials of 49 states re­

ceiving the questionnaire had approved 1431 milk 

laboratories ( 508 official, 199 commercial, and 724 
i ndush·ial ). 

As shown in Figure 1 the use of state approved 

local laboratories in analysis of milk for interstate 

shipment at the end of 1962 showed some increase 

over that reported at the Eighth National Conference 

in 1961 (as of December 31, 1960 ). This figure also 

charts data reported at the Seventh and Sixth Na­

tional Conferences on total laboratories under state 

regulation and the number utilized for interstate milk 

shipment. 

Detailed data for each state were entered by code 

number under the appropriate PHS Region on several 

tables. Table 2 lists the laboratory tests approved 

'Based on the Report of the Laboratory Committee, National 

C~nference on Interstate Milk Shipments, April 16, 1963. 

Committee Members : L . A. Black, Cha-irman; E. K. Borman, 

E . W . Cook, W . J. Noble, P. Patrick. 

2l ssued quarterly by Milk and Food Branch, Division of En­

vironmental Engineering and Food Protection, DHE\V, PHS, 

Washington, D . C. 

in each state for exan1inations of raw and pasteurized 

milk. Plate counts were used by 383 of the local 

laboratories examining raw milk for interstate ship­

ment. Oval tube counts were used by 9 laboratories, 

plate loop counts by 51 and 90 utilized direct micro­

scopic counts as of January 1, 1963. Two states re­

ported that methylene blue reduction tests were used 

by 87 laboratories. Infonnation vvas also requested 

on whether "Standard J\!Iethods" or screening tests 

were used for antibiotics, and 42 states reported that 

670 laboratories used a Standard Methods procedure. 

In six: of the above states 58 labomtories used a screen­

ing test as did 13 laboratories in two additional states. 

Data in Table 3 shows that 44 states and the Dis­

h·ict of Columbia reported sending split milk samples 

to 879 laboratories, of which 704, 710, and 624 ex­

amined pasteurized milk respectively by standard 

plate count, coliform, and phosphatase tests, and 679, 
669, and 606 so examined cream or other milk prod­

ucts. Split samples of raw milk were examined by 

677 laboratories using standard plate counts , 12 by 

oval tube and 59 by plate loop counts, 167 by direct 

microscopic counts, and 75 in 2 states by methylene 

blue reduction. Liquid split samples were shipped 

by 38 states, and frozen samples by 10 states. Four 

states reported that samples were also split at the 

time state milk laboratory certifying officials visited 

local laboratories . All states shipped samples at 

leas t hvice each year and the number of samples 

sent are tabulated for each state. 

S TATE ADMINISTRATIVE PRACTICES 

The Laboratory Committee also obtained infor­

mation, by means of the questionnaire, on state ad­

ministrative practices in approval of milk labora­

tories, as detailed in Table 4. This table shows that 

23 states smveyed laboratories annually, while 27 
surveyed them at more or less frequent periods. Fif­

teen states issued certificates annually to locally ap­

proved laboratories and 8 states issued such at some 
other ·period of time. ·with reference to the recom­

mendation of the Fourth National Conference in 1953 
that the state laboratory agency publish annually or 

semiannually a list of approved laboratories includ­

ing the date and tes t or tests for which approved, as 

of January 1, 1963, 18 states reported issuing such 
a list annually, and 12 states issued lists at other more 

or less frequent p eriods. Thus 30 states now issue 

such certificates as compared with 23 h vo years ago. 

Twenty-one states reported having requirements for 

laboratory personnel, .whereas 29 reported no require­
ments, although 7 had plans to establish minimum 
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TABLE l. MILIC LABORATORIES UNDER STATE REGULATION 

Totn l under Used for inter - Tota l under Used for Inter -
r egulation otate shipment regulation state shipment 

State o• Cb 1' 0 c State 0 c 0 c 

Alabama 9 9 New Jersey 7 1 
Arizona 4 1 New Mexico 3 2 
Arkansas 4 2 3 New York 33 67 254 1 
California 34 3 106 10 North Carolina 22 5 22 
Colorado 8 2 1 7 2 1 North Dakota 7 4 
Connecticut 6 4 17 Ohio 24 14 13 14 5 
Delaware 1 Oklahoma 6 1 4 
Florida 8 1 19 8 Oregon 2 1 
Georgia 9 2 Pennsylvania 18 25 45 4 16 
Idaho 5 1 5 1 Rhode Island 2 3 
Illliwis 34 13 48 16 5 23 South Carolina 6 6 4 
Indian a 15 5 16 13 2 5 South Dakota 4 4 3 
Iowa 19 4 15 2 Tennessee 6 2 12 6 2 
Kansas 3 3 Texas 22 17 
Kentucky 8 1 1 6 1 Utah 5 2 5 2 
Louisiana 7 7 Vermont 1 1 13 
Maryland 9 4 8 7 4 6 Virginia 19 12 
Massachusetts 31 1.5 17 2 Washington 14 1 15 7 1 
Michigan 17 5 6 4 2 2 W est Virginia 9 4 9 
Minnesota 10 5 14 8 5 12 V/ isconsin 22 7 82 14 4 
Mississippi 7 7 Wyoming 1 1 
Missouri 8 2 14 8 2 D. C. 3 3 3 
Montana 7 1 7 1 Alaska 4 
Nebraska 7 2 1 5 l. 
Nevada 2 1 TOTAL 508 199 724 283 60 

aLaboratories of official agencies; 
bC01mnercial laboratories; 
' Dairy industry (or private) milk laboratories . 

. · TOTAL MILK LABORATORIES 
. , UNDER STATE REGULATION 

MILK LABORATORIES UTILIZED 
FOR INTERSTATE MILK SHIPMENT 

r------. (1431) 

(f) 
LLJ 
0::: 
0 
~ 
0::: 
0 
m 
<( 
..J 

IJ._ 

0 

0::: 
LLJ 
m 
:2 
::> 
z 

0 

(AS REPORTED TO NCIMS AT 
BIENNIAL MEETINGS) 

1956 1958. 

,..--....,....-.., (1286) 

(1179) 

1960 1962 

YEARS 
F igure l. Use of State Approved Local Laboratories in Analysis of Milk for Interstate Shipment 

(546) 

.i 

t: I 

t 
2 .. 

I 

5 

14 
1 

21 

8 

15 
, 

4 
78 

3 

203 

-



I 

·' ) 

; 

II 

Ill 

TV 

v 

VI 

VII 

VIII 

IX 

total: 
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TABLE 2. STATE ACTIVITIES IN MILK LABORATORY CERTIFICATION 

J\ o. of Jabs• 

-;;; 
·~ ., 

Tests approved for : 

E 
E Past. milk Raw mille 
0 

<;) SPC Coil Phos SPC Simp DMC 

l 6 4 17 21 10 11 21 

2 31 15 17 63 59 51 63 

3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 

2 
1 

1 
7 

3.3 
18 

8 
9 

22 
19 
9 

9 
8 
9 
7 
6 
6 

34 
15 
17 
24 
22 

19 
3 

10 
8 
7 
7 
4 

4 
7 
3 
6 

22 

8 
5 
7 
5 

4 
34 

2 
2 

14 

3 5 5 
8 13 15 

1 8 8 
67 254 170 170 
25 45 88 85 

3 3 5 6 
l 1 10 9 
4 8 19 19 

5 27 27 
15 15 

4 13 13 

l 19 

6 
2 12 

13 48 
5 16 
5 6 

14 13 
7 82 

4 

5 14 
2 14 
2 1 

4 

9 9 
27 28 
9 9 
6 6 

12 12 
8 8 

80 80 
36 35 
17 17 
40 40 
65 62 

23 23 
3 3 

14 14 
8 8 
9 9 
7 7 
8 8 

2 5 5 
7 
3 
6 

7 
3 

l 6 
22 

2 1 11 
1 6 
1 8 

2 7 
1 2 

4 
3 106 143 

2 
2 

l 15 30 
1 

22 

11 
6 
8 
7 
2 

4 
37 

2 
2 

30 
1 

5 5 
1 14 

4 
47 
80 

6 
9 

20 
27 
15 
13 

22 
9 
6 

12 
6 

57 
27 
17 
40 
46 

23 
3 

14 
8 
8 
7 
3 

5 

3 
6 

22 

11 
6 
3 
7 

4 
37 

2 
2 

14 
1 

47 
88 

5 
4 

17 
27 
7 

13 

27 
9 
7 

12 
20 

80 
36 

2 
10 
65 

23 

27 
10 

7 

8 

7 

6 
22 

11 
6 
8 
7 
1 

4 
35 

2 
2 

30 

1 

7 

170 
10 

1 5 
6 

1 8 
25 

2 8 

1 22 

40 
4 

11 12 
3 30 

26 3 

2 

4 11 

2 
7 

11 

1 
2 

1 

1 

1 

3 

2 

1 

6 

508 199 724 1099 965 720 795 74 377 

No. of Jabsb 'fests npproved for : 

"' "E 
"' E 
E Past. milk Raw milk 
0 

<;) SPC Coli l'hos SPC OTC PLC DMC 

1 
1 

1 
4 

6 
7 

22 
12 

9 

9 
8 
2 
7 
4 
6 

16 
13 

4 
14 
14 

15 
3 
8 
8 
5 
4 
3 

3 
7 
2 
4 

17 

7 
5 
7 
5 

1 
10 

1 
l 
7 

2 

16 

3 
1 
4 

2 

5 
2 
2 
5 
4 

2 

5 
2 

2 

2 

1 

2 

1 
1 

2 3 
21 4 

3 5 
7 

6 15 
5 27 

12 
4 9 

9 
8 
2 
6 
4 

8 8 

23 44 
5 20 
2 4 

14 24 
78 9 

17 
3 

12 10 
8 

1 5 

1 

1 
1 
1 

15 

4 
3 

3 
7 
2 

. 4 
17 

10 
6 
8 
7 

1 
10 

1 
1 

16 

2 

1 
1 

2 

1 
1 

3 3 
4 4 

6 · 6 
7 7 

15 16 
27 27 

9 9 
9 9 

9 9 
8 8 
2 2 
6 6 
4 4 
8 6 

44 30 
19 18 
4 4 

24 24 
9 8 

17 17 
3 3 

10 10 
8 8 
5 5 
4 4 
3 3 

3 
7 
2 
4 

17 

10 
6 
8 
7 

1 

1 
1 

16 

3 
7 
2 
4 

17 

10 
6 
3 
7 

1 
10 

1 
1 

2 

1 
1 

3 
36 

5 
3 

13 
14 
5 

13 

9 
8 
2 
7 
4 

14 

16 
20 

2 
7 

50 

17 
3 

24 
10 

5 

2 

3 

2 
4 

17 

10 
6 
8 
7 

1 
9 
1 
1 

16 

283 60 203 367 354 326 383 

1 

1 

7 

2 

2 

2 

2 
3 

22 

4 

l 

10 
l 

1 

l 

n ,, 
5 

5 
4 
8 

12 

8 

5 

4 
14 

2 

1 

10 

1 

2 

1 

4 

9 51 90 

•Total number of local milk laboratories under state regulation; 

bNumber of local milk laboratories actually used for interstate shipment; SPC = Standard plate cotmts; Coli = Coliform 

tests; Phos = Phosphatase tests; Simp = Simplified methods; DMC ;:; Direct microscopic counts; OTC = Oval tube counts; 

PLC :::: Plate loop counts . 
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I 

II 

lii 

IV 

v 

VI 

VII 

VIII 

IX 

Total: 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 

Pasteurized 
milk 

SPC Coli Phos 

63 
9 
4 

12 

8 
8 

85 

6 
7 

23 
27 
19 
13 

9 
28 

9 
7 

12 
16 

87 
34 
28 
33 
96 

63 

4 
12 

8 
8 

85 

5 
7 

19 
27 
15 
13 

9 
28 

9 
7 

12 
8 

80 
34 
17 
24 
9 

23 23 
3 3 

29 14 
10 8 
9 9 
4 4 
6 6 

6 5 
7 7 
3 3 
7 .. 6 

22 22 

11 
6 
8 
7 
2 

3 
37 

1 
2 

30 

11 
6 
8 
7 
2 

3 
37 

1 
2 

14 

59 

4 
8 

8 
8 

83 

6 
7 

19 
27 
15 
13 

9 
28 

9 
7 

12 
8 

80 
33 
17 
24 

9 

23 
3 

14 
8 
9 
4 
6 

5 
7 
3 
6 

22 

11 
6 
8 
7 
2 

3 
37 

1 
2 

30 

51 

4 
1 

4 
8 

80 

6 
7 

20 
27 
15 
13 

9 
22 

9 
7 

12 
6 

57 
26 
17 
24 
8 

23 
3 

14 
8 
8 
4 
3 

5 
7 
3 
6 

22 

11 
6 
4 
7 

3 
37 

1 
2 

14 
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TABLE 3. STATE SPLlT SAJo.fl'LE PRACTICES 

January 1, 1963 

Local laboratories e:xaminlnl: split milk samples 

Cream or other 
milk products L\ntibiotics Raw mill{ 

SPC Coli Phos SM Scr SPC OTC PLC DMC 

63 

4 
12 

8 
8 

85 

5 
7 

19 
27 
15 
13 

9 
28 

9 
7 

12 
8 

80 
34 
17 
24 

9 

23 
3 

14 
8 
9 
4 

5 
7 
3 
6 

22 

6 

7 
2 

3 
37 

1 
2 

14 

59 

4 
8 

8 
8 

83 

6 
7 

19 
27 
15 
13 

9 
28 

9 
7 

12 
8 

80 
33 
17 
24 
9 

23 
3 

14 
8 
9 
4 

5 
7 
3 
6 

22 

6 

7 
2 

3 
37 

1 
2 

14 

51 

4 
1 

4 
8 

80 

6 
7 

20 
27 
15 
13 

9 
22 

9 
7 

12 
6 

57 
26 
17 
24 
8 

23 
3 

14 
8 
8 
4 

5 
7 
3 
6 

22 

6 

7 

3 
37 

1 
2 

14 

4 
12 

65 

3 
7 

13 
27 
18 
13 

9 
23 

8 

12 
16 

51 
20 
22 
32 
70 

23 
3 

28 
9 
7 
4 

7 
3 
2 

22 

11 
6 
3 
7 
1 

2 
36 

1 

15 

3 

2 

7 

14 

16 

5 

3 

29 

4 
12 

8 
85 

5 
3 

17 
14 
7 

13 

27 
g 
7 

12 
16 

80 
34 
2() 

7 
50 

23 
3 

27 
10 
9 

6 

5 

3 
6 

22 

11 
6 
8 
7 
1 

3 
35 

1 
2 

30 

1 

3 

7 

2 

2 

1 

10 
3 

22 

4 

1 

11 

2 

1 

8 
10 

5 
4 
8 

12 

8 

22 

40 

12 
14 

2 

2 

11 

2 

6 

Sample~ 
shipped 

MB Llq Fro No 

X 
X 
X 
x· 

X 
X 
X 

X 
X 

x· x 
X 
X 

X 

8 
10 
8 

10 

10 
14 
10 

20 
15 

5-6 
10 
10 
12 , 

X 12 
X 5 

X 10 
X 12-15 
X 10 
X 10 

14 X 
X 
X 
X 

61 · x· 

8 
10 
10 
12 
10 

X 11 
X 12 
X 10 
X X 5 
X 8 
X 12 
X 12-15 

X 13 
X R 

X 10 
X 10-12 
X 13 

X 
X 
X 
X 
X 

X 

x· 
X 

X 

X 

10 
10-12 

8 
10 

2 

10 
10 
12 
18 

879 704 710 624 679 669 606 615 50 677 12 59 167 .75 38 10 

l •• I 

"Also splits samples at time of visit; ~ 
SPC = Standard plate counts; Coli = Colifonn tests; Phos = Phosphatase tests; SM = ~ Standard methods test; Scr 
;::: Screening test; OTC = Oval tube counts; PLC = Plate loop_ counts; DMC Direct microscopic counts; , !viE ;::: M e_thy-
lene blue reduction; Liq ;;:; Liquid; Fro = Frozen; No = Number. 
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I 

II 

III 

IV 

v 

VI 

VII 

VIll 

IX 

·l 
Total: 

3 
& 

"' 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 

:22. 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

-39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
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TABLE 4. STATE AD1Ill'ISTHAT1VE PRACTICES IN APPROVAL OF MILK LABORATORIES 

SmTeYs 
laboratories 

Issues 
cert ificates 

.Appro,·ed 
li st issued 

P ersonnel 
requirements Reciprocity 

Lab" official 
receives PHS 
Form 165D" 

Official 
completi ng 

sa mpling form 

.Annual Other Annua l Other Ann ua l Other Yes 

X 
X 

X 
X 

X 

X 
X 

X 
X 
X 

X 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 
X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

X 

X 

X 

27 15 

.J 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
_\ 

X 

X 
X 

8 18 

X 

X 
X 

X 
X 

X 
X 
X 

X 

X 

X 

X 

X 
X 

X 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

12 21 

Cio Yes 

X 
1 

xc X 
Xc X 

X 
X 

X 
X 
xc 

X 
X 

xc 
X 
X 
X 

X 

X 
X 
X 
xc 
X 

X 
X 

X 
xc 
X 
X 

X 

X 

X 

X 
X 

X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

29 44 
7' 

No 

X 

X 

X 

X 

Yes 

X 

X 
X 
X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 
X 

X 

X 
X 

4 22 

No Lab 

NA" X 
NA 
NA 
NA X 

X 
X 
X 

X 
X 

X 
X 

X 

X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

NA 

X 

X 

NA 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X ' 

X 

X 

X 

X 
X 

20 17 
6 NA 

Other 

X 

X 

X 

X 

X 
X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

29 

"Laboratory; ''PHS Form 1659 is Interstate Milk Shipper Report ; ' Phms to establish minimum qualifications; dNA Not 
applicable (not Interstate Milk Shipper) . 
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TABLE 5. OTHER STATE LABOHATORY PnACTICES 

§ Milk tested For pesticides In 1962 using : Local water labo ratories surveyed 

"t.o 
,, 

" ~ 
Schecter- Paper chroma- Gas chroma- E lectron Other Sun-ey 

~ Ha ller tog!·arlhy tograph y affinity method Yes No Annual Other agency 

~ 1 X X Health , 
:l 2 X \: X Health ' 3 X ( 

4 \: S" X Health •• I 

5 

li 6 s 
7 X X H ealth 

8 X X X X Health 

9 X X Health 

III 10 X s 
11 \: X X Health 

12 X X X Health 

13 X X Health 

14 X X X Health 

15 X H ealth 

IV 16 X '\ Health 

17 s , 
18 s 
19 X s 
20 X X '\ '\ Health 

21 \: 

v 22 X \: I Iealth 

23 X X X \: Health 

24 X s 
25 X X Health f) ~6 X \: X X Health 

VI 27 X X Agr"-Health 

28 X 

29 \: \: Health 

30 X \: \: Health 

31 X X Health 

32 s 
33 X '\ Health 

VII 34 .\: 

35 X \: Health 

36 \: X Health 

37 X X Health 

38 X X X H ealth 

VIII 39 X X X H ealth 

40 X X \: X Health 

41 s 
42 X s 
43 X s 

IX 44 X X X Health -
45 X X X X \: X Agr"·Health 

46 s 
47 X X X X X Health 
48 X X X X H ealth 

49 X X Health 

Total: 8 19 5 3 2 32 4 14 14 
12' 

"Official analyses made in central or branch laboratory; "State Agriculture Department. 
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qualifications. Forty-four states reported reciprocity 
in laboratory surveys and analyses, whereas 4 have 
no reciprocity (usually due to conflicting state laws ) . 
State milk laboratory certifying officials in 22 states 
reported receiving copies of the Interstate Milk Ship­
per Report (PHS Form 1659 ) from state milk sani­
tation authorities, although 20 interstate milk ship­
ment states reported they did not, as did 6 states 
not paTticipating in the interstate milk shipment 
program. In 17 states milk laboratory certifying of­
ficials reported that they completed the Smvey Form 
on Sampling, whereas 29 reported that such forms 
were completed by milk control officials. 

OTHER STATE LABORATORY PRACTICES 

In reply to a request for information on state lab­
oratory activities in 1962 in determination of pesti­
cides, as shown in Table 5, eight states used the 
Schecter-Haller method, 19 states reported using 
paper chTomatography, five used gas chromatography, 
three states used an electron affinity method, and two 
reported use of another method. 

An item in the questionnaire relative to state activi­
ties in certification of water laboratories was for in-

formational purposes only. As shown in Table 5 
thirty-two states reported they made surveys of local 
water laboratories, 14 ·making these annually and 14 
at other intervals. Only one of the states not cur­
rently smveying water laboratories had plans to do 
so. 

Information was also requested on the availability 
in central state laboratories of several items of special­
ized equipment. Twenty-five states reported they 
had a thermistor cryoscope for detecting added water. 
Si~1ilmly 13 states reported they had Gerber milk 
fat testing equipment. Forty-five states reported hav­
ing bacteriological incubators operated at 35 C, and 
23 of these also reported having 32 C incubators, 
whereas 4 states had 32 C incubators only. With 
regard to the availability of gas chTomatography 
equipment suitable for tes ts of pesticide residues, 14 
states reported such equipment was available. Thirty­
thTee states reported having one or more spech·ophoto­
meters for use in the visible light range, and 19 of 
these (and one other state) had instruments for the 
ultraviolet range. This suggests that t\vo-thirds of 
the states should be in a position to undertake a wide 
variety of an alytical procedures applicable to milk 
and other foods . 
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Available evidence indicates that enterococci' may, 
on occasion, be associated with food poisoning; how­
ever, their role as etiological agents of gastroenteritis 
is not universally acceptEd. In those instances in 
which they have been incriminated , they have us­
ually represented the predominant flaro , and other 
types of food-poisoning organisms were present in 
small numbers or undetected (1-3). In view of the 
inconclusive results of feeding experiments conduct­
ed by various investigators (3-9 ), their role is un­
known. Nevertheless, until additional information 
is provided, which unequivocally demonsh·ates that 
this group is or is not pathogenic, the enh-y or de­
velopment of large numbers of enterococci in foods 
should be avoided. 

ardous foods. This information is intended to serve 
as a guide in the formulation of safe food-handling 
practices. 

Our previous reports (10-12) dealt with the re­
sponse of salmonellae and staphylococci in potential-
ly hazmdous foods held in the temperah1re range 
of 40 F through 150 F and revealed that these or­
ganisms do not multiply at temperatures of 42 F and 
b elow or at 116 F and above. The data also revealed ' 
that heating perishable foods to 150 F and holding 
every particle of the food at this temperature for at 
least 12 min reduced 10,000,000 salmonellae or sta­
phylococci per g to non-detectable levels. Compar­
able effects were achieved in similarly contaminated 
foods when held at 140 F for 78 to 83 min. 

( 

•• I 

Of the various procedures by which microbial 
devdopment may b e prevented in food , the control 
of time and temperature is achieved most easily and 
is, therefore, most widely used. In practice, tem­
perature control is often based on operational ex­
perience rather than the results of experimental time­
temperature data on the b ehavior of microbial 
pathogens in perishable foods. Due to the fairly 
recent and rapid technological development of the 
food industry, many products and processes are avail­
able today that did not exist a few years ago . Pre­
cooked ready-to-serve foods, perishable meals vend­
ed from machines, pressure- or vacuum-packed items 
packaged in unique and newly developed forms and 
containers , and dehydro-frozen foods are a few 
samples of modern food processing. Knowledge rela­
tive to the precautions necessary to safeguard the 
public health has not kept pace with rapidly ad­
vancing technological developments, and the prob­
lem of insuring adequate time-temperature control 
over perishable foods has become vastly complicated. 
For this reason, our laboratories have undertaken 
to develop an organized body of information on the 
effects of time and temperature upon the response 
of various food-poisoning bacteria in potentially haz-

The present report is an extension of our previous 
work, and is specifically directed toward determining f) 
the temperature limits of growth for fecal streptococci 

1 For purposes of brevity, the term enterococci as applied in 
this report includes the species S. faecalis, S. faecal-is var. 
zymogenes, S. faecal·is var. Uquefaciens, S. durans, and S. 
faeciu.m, though it is recognized that the latter species is not 
universally accepted as an enterococcus. 

and toward defining the "incubation danger zone" 
for these organisms in ham salad, chicken a la king, 
and custard-foods frequently implicated in disease 
outbreaks . 

METHODS 

Test Cv!tures 

The selection of tes t cultures was based on pre­
vious investigations conducted in our laboratory in 
which th ~ response of 17 strains of various enterococci 
was determined in brain heart infusion broth at tem­
peratures in the range of 40 F through 158 F . The 
enterococci were isolated from the following sources: 
river water, pig feces, raw municipal sewage, sewer­
age lagoon water, and foods in which enterococci 
were implicated as the etiological agents of gas­
troenteritis. Twelve of the cultures were identified 
as enterococci according to the classification of 
Sherman (13 ). The remaining five cultures, in ad­
dition to meeting Sherman's criteria as enterococci, 
did not reduce tetrazolium, failed to grow in the 
presence of 0.04% potassium tellurite, were not beta 
hemolytic but did ferment mannitol and were, there­
fore, identified as Streptococcus fa.ecium. No ap­
preciable difference between the 17 sh·ains was noted 
in their ability to survive or multiply in the cold 
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( 40 to 50 F ). Their individual responses to higher 
temperatures , however, were related primarily to 
sb:ain differences rather than species. For example, 
of three strains of S. faecalis var. liquefaciens, hvo 
died off slowly d~ring 24 hours of incubation at 
122 F. The third strain displayed a three-fold in­
crease in numbers under the same test conditions. 
Though variation in response to temperahue was 
observed among the 12 strains of enterococci, as a 
group they vvere not as heat resistant as the re­
maining five strains of S. faedum. 

To obtain data representative of the general tem­
perature response of enterococci in foods, we em­
ployed mixtures of the enterococci. On the basis 
of their behavior in brain heart infusion broth in­
cubated at temperatures in the range of 113 F 
through 158 F, the following five strains were select­
ed for study in food: S. faecalis (low heat resistance) ; 
S. faecal-is var. liquefaC'iens, S. fa. ecalis var. zymo­

genes, and S. durans (intermediate heat resistance) ; 
and S. fa. ecium. (high heat resistance ). 

The enterococci selected were lyophilized and pre­
pared for inocula in a manner similar to that de­
scribed previously for salmonellae and staphylococci 
(12). One-ml volumes of each of the appropriately 
diluted cultures were pooled to obtain a mixed cul­
ture containing approximately equal numbers of each 
of the five organisms . The mixed-culture inoculum 
so obtained for each e;..l?eriment consist::ntly yielded 
approximately 5,000,000,000 viable cells per ml, as 
determined by plate count. 

Prepamtion of Food 

Custard, ham salad, and chicken a la king were 
prepared according to the recipes of Angelotti, et al 
(12). They were weighed out in 100-g aliquots , 
placed in 6-oz, screw-capped jars, sterilized, and 
tested for sterility, as previously described (12). Each 
jar of food to be inoculated was allowed to equilibrate 
to the desired test temperature, as follows. Upon 
removal from refrigerated storage, duplicate jars were 
placed in 4-in. x 9-in. plastic bags. The air vvas 
evacuated from the plastic bags, which wc: re h:visted 
and closed with a rubber band, then suspended in a 
water bath adjusted to the desired temperature. The 
bags were so suspended that the hand-closed end of 
the bag was above. the water surface, but the jars 
of food ' 'vere completely submerged. This prevented 
seepage of water into the j<U'S. Depending upon the 
temperature, the jars of food usually equilibrated 
within 1 to 2 hours . 

lfnoculation, T est Temperatures, and 

Bacter·iologica.l Examination 

Aliquots of 0.2 ml of the mixed suspension of en­
terococcal culh1re were inoculated into duplicate 
jars of each of the test foods. This ·volume of sus-

pension added to the 100 g of food in each jar re­
sulted in a final inoculum of approximately 10,000,-
000 cells per g. (See last paragraph of "Test Cul­
tures" above.) After the test foods were inoculated, 
the screw caps were replaced and the jars returned 
to their plastic bags and closed as described. The 
jars were vigorously shaken for 50 return sb·okes 
to disb·ibute the inoculum and were then re-suspend­
ed in their respective water baths . Temperatures in 
the baths (plus or minus 0.18 F ) were determined 
with dual-scale Centrigrade- Fahrenheit thermometers, 
checked for accuracy against a Bureau of Stand­
ards thermometer, t h r o u g h o u t the experiments. 
Growth responses of the mixed enterococcal cultul'e 
in the foods were determined as follows: (a) 40 F 
through 50 F at 2 F intervals· - bacteriological an­
alyses were performed every 24 hr for five days; 
(b) 60 F - bacteriological analyses were performed 
every 24 hr for five days; (c) 10 F - bacteriological 
analyses were performed every 12 hr for tlu·ee days ; 
(d) 80, 95, 105, and 115 F - bacteriological analyses 
were performed at 6-hr intervals for 36 hr; and (e) 

118 F tlu·ough 128 F at 2 F intervals - bacteriologi­
cal analyses were performed at 6-hr intervals for 24 
hr. At each sampling interval, 10 g of food was re­
moved aseptically from each of the duplicate test 
jars and placed in a sterile mechanical-blendor cup 
containing 90 ml of phosphate buffered dilution 
water (14). The resulting 1-10 food blend was 
homogenized for 2 min at approximately 8,000 rpm, 
and furtl1er serial 10-fold dilutions were prepared. 
Duplicate plates of each dilution were pomed in 
Bacto plate count agar and in cubated at 95 F for 
24 hrs. To determine the number of organism~ add­
ed p er g, duplicate jars of inoculated food were 
similarly tested immediately after disb·ibution of the 
inoculum. A single jar of sterile food was incubated 
in each of the water baths to serve as a "leak" con­
b·ol and was bacteriologically examined as above at 
the end of the incubation period. 

RESULTS 

The gri.l\vth response of the enterococci . in ham 
salad, chicken a la king, and custard incubated at 
40 F tlu·ough 70 F are shown in Figmes 1, 2, and 
3. Curves ·:clepicting the growth response at 80 F 
through 128 F are shown in Figures 4, 5, and 6. 
Each point on these growth curves Tepresents the 
mean of duplicate plate counts obtained from each 
of tl1e paired jars of food. 

In ham salad (Figure 1) the number of enterococci 
slowly declined throughout the 5-day incubation 
period at temperatures of 40 F through 46 F. The 
population density remained unchanged at 48 F but 
increased after four days' incubation at 50 F. An 

additional slight increase in numbers occurred after 
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F igure l. Growth of fecal streptococci in ham salad tem­
p erature 4.0-70 F. 

five days at 50 F. Good growth occurred at 60 F , 
and a significant increase in numbers was noted 
after 48 lu· of incubation. At 70 F the maximum 
stationary phase of growth was achieved ( 4.3 x 10" 
organisms per gram) after 48 lu- of incubation. 

In chicken a la king (Figure 2), the growth of 
the enterococci declined at 40 F , whereas no change 
was noted at 42 F. Temperatures of 44 F through 
50 F produced growth, but several days of incubation 
were required before significant increases occurred. 
Rapid multiplication occurred at 60 F and 70 F ; 
significant increases were noted after 48 hr at 60 F 
and in less than 24 hr at 70 F . 

Custard (Figure 3) permitted more rapid multipli­
cation of the enterococci than did either ham salad 
or chicken a la king. No detectable change occurred 
at 40 F, and a decrease in numbers, followed by a 
slight increase after 3 days of incubation, occurred 
at 42 and 44 F. Growth was poor at 46 F and good 
at 48 tlu·ough 70 F. Though the maximum concen­
h·ation of cells attained in both chicken a la king 
and custard incubated at 70 F were approximately 
equal ( 2.4 x 109 and 2.0 x 109 per g, respectively) , 
the former concentration was achieved in Jess than 
48 hr, whereas the latter required 72 hr. 

Data collected to determine the highest incubation 
temperature at which the enterococci were capable 
of multiplying in these foods revealed that in all 
cases some multiplication occurred in the first few 
hours of incubation at 126 F, followed by a graduhl 
decline in numbers. At 128 F, however, a fairly 
rapid rate of death was observed in all three foods . 
(See Figures 4, 5, and 6. ) In chicken a la king 
(Figure 5) and custard (Figure 6 ) the organisms 
displayed a progressively increasing rate of multi­
plication at 80 F , 95 F, and 105 F , and the final 
concentration of organisms per g was quite similar 
in both foods at all three temperatures. Rapid mul­
tiplication occurred in ham salad ( Figure 4) during 
the first 18 hr of incubation at 103 F; however, the 
final cellular concentration was considerably below 
that achieved at 95 F and 80 F. 

Reproduction was fairl y rapid in all three foods 
held at 115 F <mel the maximum cellular concenh·a­
tion vvas achieved in approximately 12 hr. Though , 
the stationary phase of growth was attained early, 
the numbers of organisms developed per g were 
consideraLly less than those recorded at 80 F through 
105 F . 
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Figure 2. Growth of fecal streptococci in chicken a la -'king 

temperature 40-70 F . 
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Figure 3. Growth of fecal streptococci in custard tem­
perature 40-70 F. 

DISCUSSION 

In comparing the data presented above to the 
data on salmonellae and staphylococci (10, 11) it is 
readily apparent that the enterococcal species are 
capable of growing in chicken a la king and custard 
at both lower and higher temperatures than are 
salmonellae and staphylococci. In no instance did 
the salmonellae or staphylococci multiply during a 
five-day period at 42 F or below (10, 11 ). By con­
trast, the enterococci grew slowly in custard incu­
bated at 42 F; an approximately two-fold increase 
developed during tl1e five-day period. The rate of 
multiplication and the final concentrations of tl1e 
enterococci were significantly greater in custard and 
chicken a la king at temperatures of 44 F through 
50 F than those of salmonellae and staphylococci. 

In view of the most recent recommendation of the 
Public H ealth Service as set forth in the "Food 
Service Sanitation Manual, 1962 Recommendations 
of the Public Health Service" (15) it may be well to 
review these data in light of this Public Health Serv-

·l 
ice recommendation. The Food Service Manual 
states that "All potentially hazardous food shall be 
maintained at safe temperahues ( 45 F or below, 
or 140 F or above), except during necessary periods 
of preparation and service." Potentially hazardous 
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Figure 4. Growth of fecal streptococci in ham 
perature 80-128 F. 

salad tem-

food is defined as "any perishable food which con­
sists in whole or in part of milk or milk products, 
eggs, meat, poultry, fish, shellfish, or other ingredients 
capable of supporting rapid and progressive growth 
of infectious or toxigenic microorganisms." 

The data presented above for enterococci and that 
reported earlier for salmonellae and staphylococci 
(10) reveal that growth of food-poisoning organisms 
occurs very slowly or not at all in potentially haz­
ardous foods stored at 46 F and below. Thus, foods 
with an internal temperature of 45 F may be stored 
safely for short periods. In order to chill foods 
rapidly to this temperahue, it is desirable to operate 
the refrigerator at a lower temperature. In view of 
the cold-temperature tolerance of the enterococci, 
the time-temperah1re r elationships shown in Table 
1 should be observed to ensure that no significant 
increases of the enterococci occur. In comparing the 
data presented in Table 1 for enterococci to that for 
salmonellae and staphylococci similarly presenf·ed in 
a former report (10) , it should be noted that the 
enterococci are capable of slightly better growtl1 at 
the lower temperatures than eitl1er salmonellae or 
straphylo,cocci. 

The response of tl1e enterococci to intermediate 
and warm hglding temperatures indicates that some 
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growth of these organisms is possible at 126 F. A 
significant observation r elative to the enterococci is 
that they typically displayed a very rapid rate of 
multiplication within the mid-portion of the tempera­
tme range investigated ( 70 F through 115 F ) and 
may be expected to multiply rapidly in foods pass­
ing through this range during "heat-up" and "cool­
down" intervals in food preparation and service 
operations. 

The very rapid rate of multiplication displayed by 
the enterococci in the range of 95 to 115 F points 
up the fact that cooling foods slowly at room tem­
perature is an unsatisfactory practice. The introduc­
tion of inadvertent contamination to heated foods 
passing slowly through this range in the cooling cycle 
may permit rapid proliferation and marked de­
terioration of an otherwise excellent product. Be­
cause of the increased rate of multiplication at the 
upper temperature limits that permit growth, it is 
essential that potentially hazardous foods b e re­
frigerated immediately after cooking, or at least 
before they cool below 140 F. 
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F igure 6. Growth of fecal streptococci in custard t empera- ~ 
ture 80-128 F . . , 

SuMMAHY 

Mixtures of enterococcal species were cultured in ham 
salad, chicken a la kin g, and custard at temperatures ranging 
from 40 F through 128 F. In ham salad, no growth oc­
cmred at temperatures of 40 F through 48 F, whereas slight 
growth occurred after 4 to 5 days at 50 F and good growth 
occmred at 60 F through 115 F. In chicken a Ia l<ing, no 
growth occurred at 42 F or below, and good growth de­
veloped at 48 ·F through 115 F. In custard, poor growth 
was observed at 42 F and rapid growth was noted at tem­
peratures of 48 through 115 F. In all three foods, some 

TABLE 1.-TIME-TEMPEHA TUllE RELATIONSHIP N ECESSAHY TO 

PREVENT GRO\\"TH OF ENTEROCOCCI I N POTENTIALLY 

HAzAHDous Foons 

Storage temperature In •F 

50 

48 

46 

44 

42 

40 

Longest storage Interval of 
rood without growth 

< 1 day 

1 day 

2 days 

3 days 

4 days 

5 days + 

-
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multiplication occurred in the first few hr of incubation at 

126 F, followed by a gradual decrease in numbers. A rapid 

rate of decline in numbers was observed in all th1·ee foods 

at 128 F. 
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BACTERIOLOGICAL SURVEY OF FILLETING PROCESSES 
IN THE PACIFIC NORTHWEST 

I. COMPARISON OF METHODS OF SAMPLING FISH 
FOR BACTERIAL COUNTS 

vV AYNE l. TRETSVEN 

Burea u of Commercial Fisheries, Technological Laboratory, 
U. S. Depmtment of the Interior, 

Seattle, ' •Vashington 

SUMMARY 

Lots of incoming commercial cod were sampled by six 

different methods to determine the best one for measuring 

the bacterial load on the fi sh. Rinses of similar whole cod 

gave bacterial counts that were relatively low and quite 

variable, whereas spraying a rinse against the surface resulted 

both in higher and in more uniform counts. vVhen similar 

5-cm2 areas were sampled, bacterial counts obtained by 

swabbing respresented 35% and scraping represented 46% 

of that obtained from the excised surface. 
Counts differed more between the lots of fish than between 

fish or between portions of the same fish. Swabbing appears 

to be a practical method of sampling in-line processing of 

fish, as it is non-destmctive and relatively efficient in re­

moving large and fairly uniform numbers of bacteria. 

Sampling is a primary problem in bacteriological 

studies of the fish-filleting process. The sampling 

method used should be practical for sampling the 

incoming fish, the equipment, and the final product; 

and it should give results that p ermit each step of the 

process to be evaluated. 
Bacteria commonly are found in great numbers in 

the slime on the surface of the fish (1) and in the 

visceral b·act. Although the fl esh of sound fish is 

free from bacteria (2, 5), it becomes contaminated 

either directly or indirectly, during filleting (2) . To 

conb·ol bacterial contamination, the processing pro­

cedures that cause the difficulty must be identified. 

Bacterial counts of excised flesh, or fillets, (7, 10, 15) 
have been used to .~valuate the cleanliness of the 

processing procedures. 
Techniques for sampling surfaces with low bacterial 

loads and smfaces made of impervious materials 

were reviewed by vValter (16) and by Green and 

Herman (4). 
Swab and excised-smface methods have been used 

in sampling surfaces of fish (14). Dyer (3) and Wood 

(19) collected material from the surfaces of cod and 

of shark, respectively, and determined the bacterial 

counts per g of scraped material. 

Patch and media contact techniques (8 ), which are 

commonly used for sampling surfaces containing only 

a few bacteria cells or isolated cells, have been 

used on meat (13) and poulb·y (9). Greene's (5) 
"swab-pression" method was developed for sampling 

surfaces of relatively low cotmts. In our own work, 

both solidified and melted gelatin were applied to 

fish smfaces. The bacteria were so abundant that 

colony enumeration was not possible without fmther 

dilution, yet the pick-up of bacteria from the surface 

of the fish was so inefficient that the technique was 
discontinued as being impractical. 

Rinse waters have been used for determining micro­

bial counts on the following whole products : prawns 

(18), fruits (12), vegetables, eggs, and dressed poulh·y 

(9, 11). Wells (17) developed a unique d~vice for 

obtaining a rinse sample from a 1-sq in. area. He 

reported that with the device, higher counts were 

obtained from the skin of poultry than by swabbing. 
No comparison of these techniques for the bac­

teriological sampling of fish was found in the litera­

ture. The work reported in this paper therefore was 

undertaken to determine which of the sampling meth­

ods described is bes t for use in the bacteriological 

sampling of fish along the processing line. 

ExPERIMENTAL 

The following six methods of sampling were in­

vestigated : (a) Rinse of whole fish; (b) rinse of 

5-cm2 area; (c) swab method; (d) scraped-surface 

metlwd; (e) excised-surface method; (f) excised­
flesh method. 

General Procedure 
Six lots of commercial cod (Gadus macwcephalus ) 

were used to compare the sampling procedures. Each 

lot consisted of fom similar, unwashed fish obtained 

from the same weighing cart at the dock. Each 

fish was placed in a sep<u-ate, new, polyethylene bag 

12" x 36" and was taken directly to the laboratory. 

At the laboratory two of the fish were sampled by 

rinsing the whole fish; one fish was sampled by 

rinsing th1·ee 5-Cm2 areas on one side; and one fish 

was sampled at the head, middle, and tail-end por­

tions on one side of the body by tl1e swab, scraped­

surface, excised-surface, and excised-flesh methods. 

Sterile insb·uments and materials and aseptic tech­

niques were used, and standard aerobic plate counts 

were made on all samples. Hefrigerated diluent con­

sisting of 0.003 M phosphate ( KH2PO .. ) buffer solu­

tion adjusted to pH 7.1 with aOH was used for 
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making all dilutions. The media consisted of nuh·ient 

agar ( Difco ) with added IaCl ( 1.5%) adjusted to 

pH 7.1 with aOH. Care was taken to control the 

melted agar to 43 C, and plates were poured in 

duplicate within 20 min of sampling. Plates were 

incubated at 20 C for 5 days, <mel the average cOLmt 

was expressed as the logarithm per sample unit. 

Specific P-rocedure 
Rinse of u;lwle fish. Cold water, equivalent to the 

weight of the fish , was added to the bag containing 

a whole fish , the bag was agitated for 1 min, and a 

portion of the liquid was ·withdrawn for further dilu­

tion and plating. The bacterial count was expressed 

as per ml of rinse water, per g of fish, and as per 

w1it area (each fish had a surface area of about 

1,100 em'). 
Rinse of 5-cm' area. Rinse samples were obtained 

from tlu-ee different areas on each side of each fish. 

A sterile rigid template having a square opening 2.24 

x 2.24 em ( 5-cm') was held against the side of a 

fish suspended by its head. The head and the tail 

were not sampled, but the lower portion (tail end 

of the body ) was sampled first, followed by the 

middle portion and finally the upper portion (head 

end of the body ). One hundred ml of cold diluent 

were sprayed against the exposed surface by means 

of a pipette. The rinsings were collected from the 

lower edge of the template in a bottle and were 

shaken for 30 sec. Further dilutions were made be­

fore plating. 
Swab m ethod. Sterile, dry, cotton-tipped applicator 

sticks were used as swabs. Metal templates with 

S<juare holes 2.24 x 2.24 em were used to limit the 

swab area to 5-cm'. The swabs were stroked once 

from each of four directions (at right angles to each 

other) across the swab area to pick up the material 

from the exposed fish surface. After tl1e fish had · 

been swabbed, tl1e cotton tip of the swab was broken 

of£ into a bottle witl1 100 ml of cold diluent and 

shaken rapidly for 30 sec to dislodge material from 

the cotton. Further dilutions were made before 

plating. 

Scraped surface method. Small hoe-like metal scrap­

ers having a sharp blade 2.24 em wide were made 

for scraping the surface. They were held by means 

of duckbill pliers and were flamed before each use. 

A 2.24-cm wide surface was scraped in one direction, 

towru·d the head of the fish, for a distance of ap­

proximately 2 em (Figure 1 ). The blade was then 

placed along on6 edge of the previously scraped sur­

f11ce and pulled at right ru1gles to the previous direc­

tion to the opposite edge of tl1e scraped surface 

(Figure 2). In so doing, a 5-cm' area was scraped 

without using other measuring devices. More ma­

terial (scales and slime) was obtained by scraping 

toward tl1e head rather than in any otl1er direction. 

Figure l. Obtaining a scrape sample from a 5-cm2 area 

on the surface of sole. 

Figure 2. Obtaining scrape sample from a 5-cm2 area on 

the surface of sole. 

This was tl1e reason for the order of scraping in­

dicated. The scraper was placed into 100 ml of 

cold diluent and was shaken for 30 sec to dislodge 

and disb:ibute the scraped material. Further dilutions 

were made before plating. 

Excised surface m ethod. Skin at three different 

areas on one side of the fish was excised. Sterile 

aluminum on one side of the fish was excised. Sterile 

aluminum templates having a square opening 2.24 x 

2.24 em were used to outline the areas, and sterile 

scalpel and forceps were used to excise a 5-cm' sur­

face approximately 0.1 - 0.2 em in tl1ickness. The 

excised smface was placed in 49 g of cold, sterile, 

diluent, blended at 22,000 rpm for 3 min, and diluted 

fmther befor~ plating. 
Excised flesh method. After tl1e 5-cm' surface had 

been excised, 1 g of the inner flesh was excised and 

weighed directly into a tru·ed, cold, blender jar, 49 
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TABLE l. BACTERIAL COUNTS OF RINSINGS FROM 

' iVHOLE F ISH (Con ) 

Sample 

Lot F ish Standard plate count 

No . No. Log. of count" 

(Av) 

1 1 6.68 
7.08 

2 7.48 

2 1 5.88 
5.39 

2 4.90 

3 1 7.00 
6.91 

2 6.82 

4 1 4.83 
5.65 

2 6.48 

5 1 7.18 
7.48 

2 7.78 

6 1 6.23 
5.89 

2 5.56 

Mean 6.40 = (2.5 X 106 )" 

"count per ml. of rinsings (or as per g of fish) 
"Equivalent to 11,400 per 5-cm2

. 

g of cold diluent was added, and the mixture was 
blended at 22,000 rpm for 3 min. Further dilutions 
were made before plating. 

REsULTS 

Rinse of Whole Fish 
The bacterial counts of the rinse waters from the 

whole fish (Table l ) ranged from 68,000 to 60,000,000 
with a mean of 2,500,000 per ml of rinse water, or 
per g of fish . This {~ equivalent to 11,000 p er 5-cm• 
of surface. These rinse waters also varied in ap­
pearance; some were quite clear; some were bloody; 
and some were dirty from feces, blood, scales, and 
debris. 

Rinse of 5-cm• Area 
Rinsings from 5-cm• areas on fish had a. mean bac­

terial count of 440,000 (Table 2). There was less 
variation in counts from the different areas on the 
fish than there was behveen the lots of fish. There 
was little difference in the mean counts obtained 
from the three portions of the fish sampled . 

Swab, Scraped and Excised Surface, and Excised Flesh 
Results of sampling adjacent 5-cm• areas on one 

side of six fish by the swab, scrape, and excised-

surface methods are shovvn in Table 3. Cotmts of 
the excised-flesh were so low that they were con­
sidered to be nil. 

High counts were obtained by all methods from 
fish comprising lots l and 5, whereas low counts 
were obtained from lot 2. 

DiscussiON AND CoNCLUSIONS 

In general, the sampling of. the fish by the six 
methods turned out as expected; however, the great 
variation in the counts of rinses of whole fish was not 
anticipated. Material other than that on the skin of 
the fish, such as fecal matter and food and blood 
from within the head, probably was the source of 
much of the bacteria in the rinse water . 

The average of the counts obtained by each of the 
four methods used for sampling 5-cm2 areas was 
affected by the load on and in the surface portion 
and the efficiency of the removal of bacteria from 
the surface. As the excised-surface sample contained 
all the bacteria on and within the 5-cm• surface, it 
was used as a standard, and the other methods of 
sampling were compared with it. The average count 
obtained by rinsing whole fish (calculated, per 5-

TABLE 2. BACTERIA COUNTS OBTAINED BY RINSING 5-cM2 AREAS 

ON ONE SIDE OF CODE 

Standard plate counts 

Lot no. Body portion Log. of cou nt per 5-cm2 

(Av) 

Head end 6.11 
Middle 5.89 6.06 
Tail end 6.20 

2 Head end 5.04 
Middle 4.60 4.99 
Tail end 5.34 

3 H ead end 5.60 
Middle 5.98 5.87 
Tail end 6.04 

4 Head end 5.45 
Middle 5.51 5.42 
Tail end 5.30 

5 Head end 6.08 
Middle 5 .43 5.96 
Tail end 6.36 

6 Head end 5.38 
i\!iddle 5.82 5.53 
Tail end 5.40 

Mean ( Total ) 5.64 4.4 X 10' 

Mean H ead end 5.61 4.1 X 104 

.Mean ~1iddle 5 .. 54 3.5 X 10'1 

Mean Tail end 5.77 5.9 X 104 

, 
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TABLE 3. BACTE!UA COUNTS OBTAINED FF\0;-.'1 DlFFEHEKT PORTIONS ON ONE SIDE OF COD BY THE SWAB, SCRAPE, E..XCISED-SUHFACE, 
A:-ID EXCISED-FLESH METHODS OF SAMPLING 

Standard pla te cou nt 

Lot 
No. Body portlou Swab Scrape Exclsed-st:rface l'xcisecl - flesh 

(Log count per 5-cm2) (Log count per g) 

1 H ead-end 6.76 6.54 7.03 nil 
.\1jddle 6.60 6.68 6.85 6.74 6.94 6.77 4.20 
Tail-end 6.68 6.82 6.65 nil 

2 H ead-end 5.08 5.04 6.08 nil 
Middl e 5.30 5.13 5.18 5.21 6.18 6.28 nil 
Tail-end 5.00 5.40 6.57 nil 

3 Head-end 7.04 7.38 7.60 nil 
Middle 7.36 7.18 6.80 7.16 7.00 7.30 nil 
Tail-end 7.13 7 .30 7.30 nil 

4 H ead-end 5.59 5.84 6.14 nil 
Middle HJO 5.29 5.61 5.88 6.65 6.22 ni l 

Tail-end 5.40 6. 18 5.86 nil 

5 Head-end 7 .23 7.85 7.90 4.85 

Middle 7.78 7.57 7.30 7.67 7.18 7.86 4.60 

Tail-end 7.70 7.85 8.40 nil 

6 Head-end 5.24 5.64 5.48 nil 

l\'licldle 6.04 5.99 6.09 5.85 6.63 6.10 nil 

Tail-end 6.63 5.83 6.30 rul 

Mean Head- end 6.16 6.35 6.70 
Middle 6.33 6.30 6.76 
Tail-end 6.42 6.56 6.83 

Mean 6.30 6.42 6.76 

Equivalent count 2 X 105 2.6 X 10' .').7 X 105 nil 

Percent to total count 35.0 45.5 (100) 

em' surface ) represents 0.2% of that obtained by the 
; excised-surface method. Hinse of 5-cm' area method 

represented 8%, swab method, 35%, and scrape meth­
od, 46% of that obtained by the excised-surface meth­
od. Undoubtedly, the percentage recovery of bac­
teria by each of these methods could vary b~cause 

of other factors. 
Early in this study, it became apparent that the 

mechanics of sampling in the field is probably the 
most important problem. W e selected the swab 
method for sampling both fish and equipment be­
cause it is practical an<;l nondestructive, and the re­
sults can be compared directly. Its limitations and 
refinements will be reported in a later paper . 
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ARE YOU "PUTTING" MILKSTONE ON YOUR EQUIPMENT 
RAYMOie\T]) E. KASTENDIEK 

T ECHNICAL SERVICE D EPARTMENT 

MONARCH CHEMICALS, I NC. 

MINNEAPOLIS, MINNESOTA 

Some are taking a lot for granted when they use 
just any "washing powder" for their milk equipment. 
Can one tell by looking whether it is good, or just 
another powder? D airymen have standards set up 
over the years for judging a good dairy cow, but 
how do they judge a good dairy detergent? 

All dairymen want a dairy cow to show good breed 
type, good confirmation, and most important, pro­
duce milk. He wants a dairy detergent as specialized 
or its job as the cow. 

H e wants a dairy cow to produce milk, and wants 
a dairy detergent that will clean. First, what is 
necessary to brush clean with a washing powder? 

1. It must take care of the vvater hardness . 
2. It must have wetting power. 
3. It must have the ability to clean. 

How can we judge whether the cleaner we are 
using possesses these qualities. It's easy to find out­
follow this simple procedure: 

1. Take a small glass jar filled three-fourths full 
with water. 

2. Tak(i one-fourth to one-half teaspoonful of the 
detergent you are now using and sprinkle in the jar. 

If cle~ming is to be successful, the water-detergent 
solution should be clear. The more cloudy it is the 

more brushing has to be done and the more ofte1J 
"milkstone" remover has to be used. Some users 
will see a floating scum, some will have a sedimen• 
in the bottom of the jar , and a few will wonder 
"who p oured the milk in?" ·It will all depend on 
what kind of cleaner is being used and the hardness 
of the water. Only a peTfectly clear wateT and deter­
gent mixt·ure is acceptable. 

Next, how about the wetting power? After the 
cleaner has dissolved and the water hardness is taken 
care of, take a piece of wool yarn , one inch long, and 
lay on the surface of the water in the jar. It should 
sink immediately. If it does not sink to the bottom, 
the water has little '1ift-off" power and all soil will 
have to be loosened with a brush . 

The cleaning power of a detergent is best demon­
strated in actual use. After washing pails, sh·ainers, 
bulk tank, etc. , they should dry off spotlessly after 
rinsing witl1 cool water. If they do not, it will help 
to use tl1e brush when rinsing. It takes very little 
effort to keep equipment sp otless. 

If tl1e cleaner b eing used does not produce a clear 
wash solution and the equipment is not spotless, ask 
your neighbor what he is using, see your fieldman 
and your inspector; they are out to help you. There 
are detergents available that can solve the problem. 

'· 
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News and 
Events 

After 41 Years at Cornell, 
Dairy Professor Retiring 

Prof. Arthur C. Dahlberg 

Prof. Arthur C. Dahlberg, nationally recognized 

for his research in dairy manufacturing, will retire 

July 1 after 41 years on the staff of Cornell Univer­

sity. 
In 1921 Professor Dal1lberg became chief in re­

search at theN. Y. State Agricultmal Experiment Sta­

tion at Geneva and b·ansferred to the New York 

State College of Agricultme in 1943 as professor of 

dairy inclushy 

Born in Curtiss, vVisc. , Dahlberg grew up on a 

dairy farm in Minnesota. He holds degrees from the 

Universities of Minnesota and Illinois and has served 

on the staffs of the University of \iVisconsin and lorth 

Dakota State College. In 1918 he was an inspector 

of butter for the U. S. Navy and for tvvo years was 

superintendent of a cooperative creamery in Fargo, 

North Dakota. 

Many of the present-day methods of handling milk 

are the result of the Cornell scientist's research. ·work­

ing with the Hersey herd at Geneva, he conh·ibuted 
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to a better understanding of blood lines in breeding 

of dairy cattle. In early experiments in management 

practices he learned that a shorter time interval of 

machine milking prevents injury to the cow, saves 

labor, and produces more milk. This practice has 

now been adopted throughout the country. 

His research led to building an elecb·ic refrigerator 

for cooling milk on the farm, a practice that is now 

mandatory in most milk markets. His studies have 

also led to the use of improved milk sb·ainers on the 

farm. 
In manufacturing of dairy products, work initiated 

by Professor Dahlberg includes research on the 

creaming of milk, viscosity of milk and cream, prop­

erties of gelatin related to their use in ice cream 

and ices, ice cream texture, the n:.lative sweetness of 

different kinds of sugars, and improvements of pas­

teurization techniques. 
The uniformly high quality of cream cheese spreads 

is due in part to a manufacturing process worked 

out by him. After this process was disclosed, the 

volume of cream cheese made in this counh·y in­

creased rapidly. He has also made studies of quality 

and flavor of Cheddar cheese and cheese canning. 

Five patents have been issued to the dairy special­

ist for manufacturing processes or discoveries he has 

made. Three of them have been assigned to the 

"people of the United States" or to Cornell Uni­

versity and two were assigned jointly to him and 

Prof. Robert F. Holland of the dairy and food 

science department. 
Professor Dahlberg directed a study for the Na­

tional Research Council of the ational Academy of 

Sciences on milk regulations and milk quality. Many 

of his findings in this study were immediately in­

cluded in the sanitary milk code of the U. S. Public 

Health Service and have influenced local, state, and 

national sanitation regulations. In 1960, he was 

elected a Fellow in the Ame1ican Public Health 

Association. 

The professor is author or joint author of 179 re­

search articles. He has served as director, vice-presi­

dent, and president of the American Dairy Science 

Association and for 10 years was editor of its publi­

cation, "Journal of Dairy Science." In 1944 he re­

ceived the Borden A ward from the ADSA and was 

cited for distinguished research in dairy manufac­

turing. In 1958 he was made an honorary member 

by its board and in 1961 received its first Distinguish­

eel Service Award. 

He has been a member for many years of Inter­

national Association of .tvlilk, Food and Environ­

mental Sanitarians. 

Professor and t-.tlrs . Dahlberg have resided in Itha­

ca, but plan to make their home at 11537 S.W. 81 

Road, Miam~ 56, Florida. 
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Publication, 11How To Serve Food at the Fair" 
Available for Health Department Distribution 

A new, comprehensive and detailed guide for 
every one concerned with planning and handling tem­
porary food services that are efficient, sanitary and 
profitable is novv available to assist managers of such 
operations in solving all problems connected with 
their activities. 

Written as a result of a smvey of health depart­
ments that showed a need for such material it is 
expected that many municipalities will distribute the 
book to all applicants for temporary food service per­
mits. 

Entitled "How to Serve FOOD AT THE FAIR" 
tl1e study gives particular emphasis to the mainte~­
ance of sanitary conditions in every phase of food 
handling from start to finish . Its recommendations 
follow tl1ose made in the 1962 Food Service Sani­
tation :Manual of tl1e U. S. Public Health Service 
which is currently being adopted by many state and 
local health departments. 

' iVritten by Ned Greene, a nationally recognized 
authority on public food service and technology, ai1d 
published by Pyramid Books und : r a grant of hmds 
from The Paper Cup and Container Institute, the 
book is tl1e first such study of its kind to take a 
realistic approach to solving· the many difficulties 
faced by temporary food operators in planning tl1e 
best equipment arrangements and in tl1e buying, 
storage, preparation and service of food and b ever­
ages. 

A major portion of the book is devoted to a detail­
ed review of all factors affecting health and sani­
tation, of vital importance to all food service man­
agers. It covers the causes of food poisoning, tem­
perature control for botl1 hot and cold foods, bacteria 
growth <md h·ansmission to food , problems of con­
tamination and proper procedures for was te disposal. 

A "Sanitation Check List" points out tl1e Why's 
and How's of Persona} Care involving personnel and 
the facilities to be provided for them. Also included 
is a sin1ilar "check list" on all aspects of food sani­
tation involving preparation, storage, protection and 
serving. 

A virtual primer, "FOOD AT THE FAIR" helps 
the operator plan a sanitary food service from first 
steps to last. It focuses on all the essentials of vol­
ume food operations: how to select the limited num­
ber of menu items necessary for success, how to 
concentrate on specialities, and what is required in 
the way of a thoroughly sanitary service building, 
its equipment and supplies. 

There are complete instructions for handling all 
cold and hot drinks . These cover soda and fruit 
drinks , milk, milk shakes, milk shakes witl1 ice crean1 
and a full discussion of "H ow to Make a Good Cu1~ 

of Coffee"-one of the most important items in build­
ing food sales according to customer smveys . 

The most healtllful ways to prepare French fries , 
hamburgers, hot dogs, sandwiches, soups and other 
prepared foods are described in full detail. Metl1od~ 
of sanitation contTol through the use of portion cups 
are fully explained, together with a discussion of bow 
the system of pre-portioning can also aid in cost 
accounting. Special tables provide a complete guide 
to tl1e use of sanitary paper portion cups for hot and 
cold foods, appetizers, relishes, salads, frozen des­
serts, dressings and toppings, jams, jellies, preserves 
and spreads, vegetables, and every other item likely 
to be included in a menu. 

A special section is devoted to a complete sum­
mary of the most commonly used paper items, which 
are indispensable to meet required sanitation stand­
ards as well as speed and efficiency in temporary 
food service. This covers cold drink cups, big drink 
cups , water cups, hot drink cups, portion cups, hot 
and cold food containers, dishes, paper tubs , paper 
plates , bowls , straws and eating utensils, place mats 
and doilies , and paper napkins- all the essentials for a 
sanitary, yet economical and attractive service for 
patrons. 

The 112-page book is fully illustrated. It is avail­
able for the handling cost of 10-cents per copy, or in 
cartons of 50 at a cost of $4.00 per carton. Copies 
may be obtained from tl1e Public Health Committee 
Paper Cup and Container Institute, Inc. , 250 Pru·k 
Avenue, New York, N. Y. , 10017. 

Dairy Conference At 

University of Kentucky 
The future of the dairy industry will be under the 

spotlight at the Eleventl1 Annual Dairy ~~Ianufactm­
ing Conference at the University of Kentucky. 

Sponsored jointly by tl1e University's D epartment 
of Dairy Science and the Dairy Products Associa­
tion of Kentucky, the two day meeting will start 
November 19, 1963. It will feature present ru1d 
future possibilities in technology, marketing, and 
quality control methcds. 

Speakers will be brought to the University from 
Minnesota, Connecticut, Missouri, Georgia, and a 
number of other states to present their views to those 
attending. Kentucky's dairy industry will also be 
well represented on tl1e program. 

The meeting will be divided into areas of interest 
and cover ice cream, fluid milk, cheese ru1d con­
cenh·ated milks . Assisting with the program will be 
a number of industry leaders who will serve as chair-

, 
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men of the various sessions. An industry member 
also will be asked to assist with the cultmed products 
clinic. Planning of the program was aided by sug­
gestions of a large number of Kentuch.7 dairy manu­
facturing leaders. 

A dinner will be held the evening of the first day 
of the program, as requested by the industry. 

Research on Ultra High 
Temperature Pasteurization 

Prof. William K. Jordan, dairy and food science, 
N. Y. State College of Agricultme, is conducting re­
search on the temperatme of milk as it is pastemized 
under very high temperatures. He is checking to 
make sure all milk reaches the maximum temperature 
dming the process. 

Jordan says this new system, developed during the 
past five years, requires the injection of steam, which 
pasteurizes instantaneously, with instant cooling by 
evaporation . The process gives more complete de­
struction of bacteria so milk remains sweet for a 
longer time and has better flavor, he explains. 

The U. S. Public Health Service wants to make 
sme milk pasteurized by this instant method is safe 
to drink. They have given $7,120 to Jordan to carry 
out temperatme studies. 

Jordan says it involves the use of tiny temperature 
probes that make several thousand readings per 
second. In this way he can determine the extent of 
any variation in temperature of the milk as the 
steam is injected during the pastemization process. 
Tests, so far, show little temperatme variation. 

; Few changes have been made in the pastemization 
method since it was first adopted. The first method, 
still in use in many small plants, requires the milk 
to be held at a temperatme of 143 degrees for one­
half hom. 

In the last 20 years a faster method was devised 
in which the milk is held at 161 degrees for 16 
seconds. This is the method commonly used in large 
milk plants today that may be replaced with the 
faster method being studied by Jordan where the 
milk is brought to very high temperatmes instan­
taneously. 

Jqhnson & Johnson Enters 
Animal Health Field 

Johnson & Johnson, long a leader in the human 
health field, has annom1ced its enu·y into the animal 

health field with Aninlal Antiseptic Ointment, a 
tested product for the relief of cuts, bruises, scratches, 
sunburn and windbtm1 on both farm aninlals and 
pets. 

Johnson & Johnson resem·ch, after t\'Vo years of 
testing, has stated that the oinhnent is superior to 
several other like products, being particularly effec­
tive in the presence of blood and other body fluids . 

Modern packaging design offers another positive 
in the new product. Packaged in 8 ounce polyethy­
lene tubes, the ointment is easily applied, stays clean 
and fresh when not in use. 

Free samples are available from the manufacturer. 
Write to: Filter Products Division, Johnson & John­
son, 4949 West 65th Street, Chi<;ago 38, Illinois. 

Dallas Picked As Site 
For Fall Dairy Meetings 

The autumn conventions of International Associa­
tion of Ice Cream :tvlanufactmers and :Milk Industry 
Foundation will occm during the week of November 
3-8, 1963, in Dallas, Texas. 

The IAICM's convention vvill open the week and 
continue until November 6, when it closes with a 
joint general session with MIF members. :NIIF's 
convention will start on November 6. 

Daily Indusu·ies Supply Association will hold 
stand-by sessions tlu-oughout the week, although no 
formal DISA program is anticipated. 

DISA will co-sponsor, jointly with American DaiJ.·y 
Science Association, the 29th Collegiate Students' 
International Contest in Judging Dairy Products, 
which is tmditionally a feature of daiJ.·y conventions 
week. 

Quality Standards for Manufacturing Milk 
Now Available for State Adoption 

A stride forward was taken last June toward en­
comaging production of higher quality in manu­
facturing milk and assuring the efficient and sani­
tary manufacture of better, more dependable quality 
daiJ.·y foods. 

After several years of development, quality stand­
ards for manufacturing milk were made available 
by USDA's Agricultural Marketing Service for volun­
tary adoption by the States. 

The work was undertaken by the Dairy Division 
of the Agricultural Marketing Service to encourage 
a uniform approach to quality improvement of manu­
factming milk over the Nation. 

The standards were developed in close collabora­
tion with the National Association of State Depart-
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ments of Agricultme. 
The first draft of the standm·ds was distributed to 

industry, colleges, State Departments of Agriculh1re 
and similm· State agencies for review and comments 
in the stm1mer of 1959. Following this, several re­
visions were prepared and distributed, based on cor­
respondence and meetings w i t h industry groups, 
State agencies, and others interested. 

The final standards represent a combination of the 
many ideas and suggestions received. Supervision 
of the program, once adopted by a State, rests en­
tirely with that State. 

The milk quality and production requirements of 
the program, combined with the plant specifications, 
are high enough to challenge the capabilities of the 
dairy industry and to provide an incentive for pro­
gress-yet they're realistic enough to be attainable. 
The standm·ds have been prepared so they can be 
met by small as well as large dairy farmers , with a 
minimum financial outlay. The standm·ds provide 
for fm·m inspection and certification, platform in­
spection of the raw milk supply, and plant quality 
control service. 

F ann Certification 

Farm certification requires compliance with five 
fundamental factors of good quality milk production : 

( 1) Health of the herd 
( 2) Milking facilities and housing 
( 3) Milking procedme 
( 4) Design, construction, and sm1itation of the 

utensils and equipment, and 
(5) Water supply. 

Minimum facilities are required at the farm, but 
the main emphasis is on sanitary methods and prac­
tices. Each farm is rated in terms of specific fac­
tors based on an appropriate farm score card. 

Primm·y responsibility for certifying a farm rests 
with a qualified fieldmm1. But suspension, revoca­
tion, or reinstatement of a farm is made only by 
State-employed ins-pectors. 

Each farm producing and selling milk for the mmm­
factme of dairy foods must be inspected and certi­
fied within 24 months of the time a State adopts 
the standards, and again each year after the initial 
certification. 

Quality of Raw M illc 

Second aspect of the program deals with platform 
inspection of the raw milk. Milk delivered to plants 
must comply with certain quality specifications as to 
odor, physical appem·ance, bacteria, and . sediment 
content. 

Testing for bacteria and sediment content is done 
each month, and a routine sight and odor examination 
is made as milk is received at the plant. To be ac­
ceptable, milk must be fresh and sweet. 

If a producer has not met the bacteria and sedi­
ment requirements, the Heldman visits his farm with­
in seven days from the date of the second consecu­
tive substandard test. The visit is made to correct 
any deficiencies in the producer's facilities or fuilk 
handling practices. 

Plant Licensing 
Plant licensing, the third aspect of the program, 

requires compliance with essential elements relating 
to: ( 1) premises, buildings, and facilities ; ( 2) equip­
ment and utensils; and ( 3) plant operations. 

Included are such checks as maintenance of build­
ings, sanitation, laboratory control, water supply, 
employee cleanliness and health, w a s t e disposal, 
transportation of raw milk, cooling, storage, and 
packaging of the finished products. 

All plants are inspected by the State agency ad­
ministering the standards. Plants must qualify for 
licensing within 12 months following the effective 
date of the standards. ' 

Due to wide variations in the quality of manu­
factming milk in various areas of the country, adop­
tion of the recommended standards will require more 
time for some areas than for others. 

To facilitate its adoption of the standards, a State 
may provide for a delay of up to five years, where 
necessary, in requiring can milk producers to meet 
the milkhouse and milk cooling standards. 

Issuance of the standards is one of the first steps 
toward achieving tmiformly higher quality milk for 
the manufacture of dairy foods. 

The next step towm·d this achievement rests with 
milk producers, dairy products manufacturers, and 
State Departments of Agriculture or other appropri­
ate State agencies. 

All have complementary roles to play. 

Copies of the "Minimum Standards for Milk for 
Manufacturing Purposes and Its Production and Proc­
essing" may be obtained by vvTiting to the Dairy 
Division, Agricultmal Mmketing Service, U. S. De­
pm·tment of Agriculh1re, Washington, D. C., 20250. 

Minutes of the Farm Practices Committee at the 

Kyana Cooperative Milk Producers Ass'n. 

Meeting was called to order by Chairman A. K. 
Saunders, July 8, at 9:15 A.M. The following were 
present : E. E. Kihlstrum, A. K. Saunders, Harry F. 
Stone, Lyman C. Knierem, Bmdette Fisher and Robert 
Conners . 

Chainmm Saunders indicated that the Louisville 
KenhJCky, meeting was held so that it would be mor~ 
convenient for a greater change of information. Most 
of the local meetings have been held in Chicago and 
it is not practical for all members to attend. 

I •• I 
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Chairman Saunders also indicated that the Farm 
Practices Committee is a working committee and 
that all final reports should be in his hands by 
September 1, 1963. Prior to that date a notice will 
be sent out calling to the attention of the Committee 
this deadline. 

The Active Sub-committees of the Farm Practices 
Committee are as follows: 

( 1) Sediment - E. E. Kihlshum 
( 2) Antibiotics, Pesticides and Adulterants - Mil­

ton Held 
( 3) CIP and Transfer Systems - Harry Stone 
( 4) Bulk Tanks- M. W. Jefferson 

A. K. Saunders - alternate 
( 5) Relation of Dairy Cow Housing to Mastitis -

Jim Smathers 
( 6) Compatibility of Detergents - John Dean 
(7) Education - Vernon Nichols 

Sediment 
E. E. Kihlsh·um brought the Committee up to date 

as to the work which had been done in 1963. Over 
6 400 controlled sediment tests made on bulk tanks 
~hich were graded and correlated as to bucket and 
pipeline type operations. A meeting was held at the 
United States Deparhnent of Agriculture in \Vash­
ington, D. C. to set up standards on bulk tank sedi­
ment testing. It was indicated that further educa­
tion is needed with the producers as to proper meth­
ods and to indicate what he is presently doing wrong 
which is creating the exceptionally high number of 3 
& 4's sediment test grades in pipeline milking opera­
tions. It was also suggested that milking time calls 
be made by sanitarians. 

ClP and Transfer Systems 

; Harry Stone read the various member's reports from 
his committee. There is indication that plastic tub­
ing, when used in portable transfer systems, is not 
generally accepted by Grade A, although, indications 
are that it has been used in some areas for manu­
facturing milk. His committee members feel that 
stainless or glass tubing is cheaper than plastic tub­
ina in the long run. Members also indicated that 
pl~stic tubing does constih1te a cleaning problem. 
The committee present felt that re-evaluation and 
possible re-editing of the previous report on installa­
tion of CIP be brought ·up to date as to known clean­
ing methods with special emphasis as to the len?th 
of time and temperature of the water. Re-evaluatiOn 
also applies to plastic tubing as indications are that 
it is going to be used by the dairymen and suggestions 
should be made as to how to clean, dry and to keep 
in a sanitary manner. 

Bulk Tanks 
A. K. Saunders will re-evaluate and re-edit report 

on bulk tanks plus recommendations for installation 

and use of spray balls. Also recommendations as to 
uniform milk temperatme with or without agitation 
so that the temperature of the milk when in the tank 
will remain consistent. 

Compatibility of Detergents to Fa1'1n Water Supplies 
Lyman Knierem stressed the importance of clean­

ing tanks and pipelines because of the difference in 
water in various areas, the various brands of deter­
gents used and the difference in stainless steel pip­
ing, glass · and tubing. He indicated that the pro­
.gram in the Louisville area has been unde1way for 
about 60 days. Two farms were selected, three de­
tergents used and each detergent used for 30 days 
with varying temperatures. They are now into the 
third period. Knierem indicated,. that they are en­
deavoring to wash at less than 135 to 140°. Tem­
perahrres above those seem to create problems. Be­
cause this is the age of specialization, it seems that 
it's necessary as to detergents that products should 
be designed to fit the need of the irldividual farmer 
and his specific water problems. The findings to date 
are tentative and will be summarized later. 

Education 
Chairman Saunders indicated in the absence of 

Vern Nichols the need for education of the dairyman 
and his hired hands ill the proper preparation of the 
cows as indications are that an excessive amount of 
sediment is finding its way into the bulk tank as 
indicated earlier by the report. The incidence of 
milk abnormality is also evident and more education 
is needed in this area as well. 

Although a considerable amount of work has been 
done by the National Mastitis Cow1cil as to research 
and conelation, information has not as yet been sent 
to the producers. 

Meeting was adjourned at 12:15 P. M. 

Annual Meeting Well Be Held By 
American Cottage Cheese Institute 

The a n n u a l meeting of the American Cottage 
Cheese Institute will be held October 15-16, at the 
University of Illinois, Urbana, Ill. 

The meeting will be held in conjunction with a 
Cottage Cheese and Sour Cream Conference, t~ be 
conducted jointly by the Institute and tl1e Umver­
sity's Deparhnent of Food Teclmology. 

Following registration on the moming of Octo~er 
15 the first session will get under way at 1 p.m. w1th 
J. 'H. Peterson, of the Borden Company's . Centr~l 
Division, Chicago, presiding. Thos~ attendmg w~l 
be welcomed by Dr. R. T. Milner, head of the Um­
versity's Food and Technology Deparhne~t, with Mr. 
Bandler responding in behalf of the Institute. Then 
the following papers will be presented: 



312 NEWS AND EVENTS 

"Starter Activity and Bacteriophage Detection", 
Dr. Fred Babel, professor of dairy bacteriology, Pur­
due University, Lafayette, Ind.; "Response of Starter 
Cultures to Heat Treatmen of Milk", Dr. H. C. Olson, 
professor of dairy manufacturing, Oklahoma State 
University, Stillwater, Okla.; "Properties of Casein 
That Determine Processing Procedures for Cottage 
Cheese", Professor S. L. Tuckey, University of Illi­
nois. 

The afternoon's activities will be concluded with 
the Institute's annual business meeting at 4 p .m. 
Presiding will be the Institute's president, Neil C. 
Angevine, of the products division, Meyer-Blanke 
Company, St. Louis, Mo. The annual banquet will 
follow the business session. 

A judging clinic - devoted to cottage cheese, sour 
cream and dips - will be held after the banquet that 
evening. Dr. Joseph Tobias, associate professor in 
the Food Technology Department, University of Illi­
nois, will be the chairman. H e will be assisted by 
Nonnan Cree, of Sidney \i\Tanzer & Sons, Inc., Chica­
go; George Dammann, of Sealtest Foods, Peoria, 
Ill.; and George Reeder, of Beatrice Foods, Chicago. 

Presentation of five more papers and a question­
and-answer period will take place at the second 
morning's session, October 16. Robert Erickson, of 
Prairie Farms Dairy, Springfield, Ill. , will preside. 
Papers will be presented as follows : 

"Acidified Curd Cottage Cheese", Dr. C. A. Ern­
strom, associate professor of dairy industry, Univer­
sity of ·wisconsin, Madison, Wise.; "Curd-0-Matic 
Cottage Cheese fanufacturing", Don Brick, the Bor­
den Company, Rock Island, Ill .; "Why Should Whey 
and Wash Water Be Clarified", M. vV. Pinckney, De­
Laval Separator C om p any, Poughkeepsie; "Sour 
Cream by HTST Processing", W. J. Corbett, Dean 
Milk Company, Rockford, Ill. ; "New Uses for Cottage 
Cheese Curd", C. J. Honer, Otto Milk Company, 
Pitts burg, Pa. 

Bruce Morgan, of· the Continental Can Company, 
Chicago, will be the speaker at a luncheon being held 
that day. His topic will be "Your Package - Your 
Profits - Your Future". 

At the concluding session that afternoon, C. V. 
Christiansen, of the Bowman Dairy Company, Chica­
go, will preside. Papers will be presented as follows: 

"Improving the Keeping Q u a I i t y of Cottage 
Cheese", Dr. L. G. Harmon, professor of food science, 
Michigan State University, East Lansing, Mich. ; "Sur­
vival of Staphylococcus Aureus During Cooking of 
Cottage Cheese Curd", Associate Professor L. D . vVit­
ter, University of Illinois. "Flavor Control in Cottage 
Cheese", Dr. Babel. 

Mr. Angevine will close the meeting with remarks 
directed to the topic, "Looking Ahead." 

Further information about the meeting arrange­
ments can be obtained by writing to Mr. Bandler at 
Box 393, Ithaca, N. Y. or Dr. R. T. Milner, Head, 
Food Technology Department, 213 Mumford H:fl , 
University of Illinois, Urbana, Illinois. 

BROCHURE BY STERWIN INVESTIGATES 

ANTIMICROBIAL AGENtS 

Sterwin Chemicals Inc. has made available a bro­
chure describing the properties and uses of its ex­
p<mding line of antimicrobial agents according to a 
recent announcement by the technical director, Dr. 
J. K. Krum. 

The brochure provides teclmical information on 
quaternary ammonium compounds, his -phenols and 
new bis-biguanide compounds. 

The agents described in the new brochure are 
used in the phannaceutical and cosmetic industries, 
and in detergent-sanitation are as for restaurant 
dairy, food processing, household and industrial prod­
ucts. Other uses for the agents are as algaecides, 
paint and paper preservatives, and as biocides in the 
textile and oil industries, as \Nell as others. 

Included in the information in the brochure is the 
antimicrobial activity of the agents against a number 
of common bacterial and fungal organisms. Copies 
of the brochure may be obtained by writing to: 
Industrial Chemicals Division, Sterwin Chemicals 
Inc., 1450 Broadway, New York 18, New York. 

$5 Billion Milk Harvest 
Milking machines are responsible for harves ting a 

crop which returns to American dairymen an annual 
income of around $5 billion annually-more than any 
other segment of agriculture. Since the chief income 
from the entire investment on dairy farms comes 
through the cows' udders, it is essential that equip­
ments be operated and maintained at a high degree 
of effi ciency, states the Milking Machine Manufactu­
rers Council of the Farm Equipment Institute. 

A good milking program requires a mechanically 
correct milking system capable of milking each cow 
according to her inherent ability as vvell as an opera­
tor who understands his job and does it correctly. 
To aid this program members of tl1e Council are 
wTiting a booklet on tl1e best procedures for de­
sirable milking machine operation. 

Milking Machine Manufacturers Council believe 
it necesssary that periodic checking of equipment be 
done by authorized service people who are familiar 
with the particular machine involved. 

, 
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OUTSTANDING ACHIEVEMENT 
AWARD' 

by 
Th e NHn:nesota Sanitarians Association 

to 

H. :MACY 

Dean, Institute of Agri.cu.lture 
Unive1'sity of Minnesota 

Dean Macy who was presented the Minnesota Sani­
tarians Outstanding Achievement Award was born 
in Hudson, New York. He received the B. S. degree 
from Cornell University in 1917. 

Before coming to Minnesota he served as bacter­
iologist for the City of Geneva, New York, and as 
bacteriologist and Chief Sanitary Inspector for the 
American Red Cross . He also served nearly a yem­
with the U. S. Army during World \Var I. 

In 1919 he joined the staff of the University of 
Minnesota as an Assistant Professor of Dairy Bac­
teriology and progressed in rank to that of Professor 
to which he was promoted in 1935 - the highest 
academic rank attainable. 

During these years the dairy industry of Minne­
sota flourished and entered the technological revolu­
tion the industry was to experience beginning in the 
early 1940's and which it is still experiencing. 

It can be safely said that the recipient of this 
award had by 1935 personally visited every dairy 
manufacturing plant in the State of ~'Iinnesota and 
knew the manager and many of the employees 
of these plants on a "first name" basis. Such was his 
interest in the indush-y and the people with that 
industry to which his professional and much of his 

; personal life was devoted. During this period and 
the years that followed, he made many outstanding 
contributions to the fundamental lmowledge of the 
relationships of microbiology to the dairy indush-y 
and to the application of much of such knowledge 
to the industry. 

Among those which might be mentioned are the 
bacteriological changes which take place during the 
manufacture and storage of butter and the determina­
tion of the many factors which affect the growth of 
microorganisms in dairy products. His work in assist­
ing various organizations in improving the quality 
of products produced has been particularly note­
worthy. For example, he was primarily responsible 
for the organization of the present Quality Conh·ol 
Committee of Minneapolis and St. Paul. This or-

l 

'The Award was presented to Dean Macy on behalf of the 
Minnesota Sanitarians Association by J. C. Olson, Jr., on the 
occasion of the Association's Annual Banquet at th e President 
Restaurant, Minneapolis, Minnesota, Thursday Evening, Sep­
tember 13, 1962. 

ganization is unique in its operation in that the sani­
tary production of all milk produced in this area for 
consumption as fluid milk and cream is supervised 
by the efforts of the Minneapolis and St. Paul Health 
Departments, producers associations, and the Minne­
apolis and St. Paul Milk Distributors, with the Uni­
versity serving in an advisory capacity, but all work­
ing cooperatively through this Quality Conh·ol Com­
mittee. Back in 1920 he assisted greatly in the writ­
ing of the City of Duluth Milk Ordinance. Again 
in 1947-48 he served with various other individuals 
and groups who were assisting the Minneapolis Healtl1 
Deparhnent in the revision of their milk ordinance. 

Research and its application in the field of milk 
processing and milk sanitation has been only one 
phase of his activity. During this period he taught 
the courses in Dairy Bacteriology and Market Milk 
which are given in the Department of Dairy In­
dush·ies. H e is the co-author with the late Professors 
Vl. B. Combs and C. H. Eckles of the textbook "Milk 
and Milk Products" which is widely used in the agri­
cultural colleges throughout the United States . In 
addition, he has published many scientific papers 

Find out why: 

"THERE'S NOTHING LEFT ON 
EQUIPMENT BUT SHINEl 

Check with your Dairy ... Farm Supply 
Dealer or write for FREE "Planned 
Programs" folder. 

MONARCH CHEMICALS, INC. 
3801 N.E. 5th St - Minneapolis 21, Minn 
SEP-KO CHEMICALS OF CANADA LTD. 

Toren to, Ontario, Canedo 
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and other miscellaneous publications pertaining to the 
field of dairy bacteriology and the dairy industry in 
general. The number totals some 150. 

It was mentioned previously that he served his 
country in military service during World Wax I. This 
he did also during World War II and with great 
distinction. Since vVorld Vl ar I he had served in the 
U. S. Army Reserve and in 1943 was called back to 
active duty and served until the end of the war, being 
discharged late in 1945, having attained the rank 
of Lt. Col., }.tledical Service Corps, Army Medical 
Department. 

During those war years he was a member of the 
SHAEF and the USFET missions to France. His 
work laTgely in the Public Health field during this 
service contributed much to the bringing of order 
out of the chaos which existed in France after her 
liberation. So grateful was the French Government 
for the service this man performed that the rank 
Chevalier in the National Order of the Legion of 
Honor of France was awarded to him - a coveted 
honor indeed. He also holds the same rank in the 
National Order of Public Health of France. On re­
turn to civilian life again he continued his affiliation 
with the active Reserve of the U. S. Army attaining 
the rank of Colonel during this time and finally re­
tired in January 1955 after some 36 years of dis­
tinguished service. 

After military service he again came back to his 
position as Professor of Dairy Bacteriology at the 
University but shortly thereafter in March 1946, he 
was appointed Associate Director of the Agricultural 
Experiment Station and in 1950 he became Director 
of the Experiment Station. Three years later he be­
came Dean of the Instih1te of Agriculture, the posi­
tion he now holds. 

It is obvious that this man's interests and activities 
h·anscend many boundaries and among these many 
activities we find many which are directly related to 
the field of sanitation and, more broadly, the area 
of public health. To illush·ate a few: He belongs or 
has belonged to and has been active in numerous 
professional societies such as: 

Institute of Food Technologists, charter member 
American Dairy Science Association, member 

1934 - Chairman of Dairy Products Section 
1938-39 - Member of Boal'd of Directors 
1962 - Received Certificate of Life Membership 

Society of American Bacteriologists, member 
1939-40 - President, North Cenh·al Branch 

Commission on Standardization of Biological Stains 
(resigned from membership 1960 ) 

Fellow of the American Public Health Association 
Minnesota Academy of Science, member 

International Association of Milk and Food Sanitar­
ians, member 

Representative of the American Association of Land 
Grant Colleges and State Universities, 1. 

1956-61 to the Agricultural Research Institute 
(National Research Council ) 
1956-57 - Member of Recruitment Committee 
1957 - Member of Committee on Fuh1re Man­
power 
1958-61 - Member of Governing Board 

Minnesota State Veterinary Medical Society, Honor­
al'y Membership in recognition of his service to 
Veterinary Medicine. Awarded January 21, 1958. 

Among his many other activities are the following: 
Associate member of the Minnesota Dairy Indush-y 

Committee from 1936 to 1952 

Interviewer for the Civil Service Dept., State of 
Minnesota 

Member of the Executive Committee, National Con­
ference on Interstate Milk Shipments - 1951-52 

Member of the Advisory Committee on Grain Sani­
tation established jointly by the Secretaxies of the 
U. S. Dept. of Agr. and the Dept. of Health, 
Education and Welfare 

President of the Dairy Council of the Twin Cities -
1956-to present 

Governor's Committee on \i\Tater Resources - 1959-60 
And in 1959-60 was President of the St. Paul Rotaxy 

Club. 

In connection with his position as D ean of the 
Instih1te of Agriculture, he has held many offices 
and has been a member of numerous committees con­
cerned with the functions of State Universities and 
Land Grant Colleges. The list fills several pages . 
Only a few will be mentioned. He was a member 
of the Executive Committee of the Association of 
State Universities and Land Grant Colleges from 
1953-1955. Also in 1952 he went to many Latin 
American counh·ies on a mission sponsored by the 
Technical Cooperation Adminish·ation of the De­
partment of State to sm vey agricultural institutions. 
One could go on and on. 

Not only has he been honored by the military but 
like·wise as a result of his civilian attainments. He 
is a member of Phi Kappa Phi, an honorary scholastic 
society; Alpha Zeta, a professional fraternity for agri­
culture; Gamma Sigma Delta, the honorary society 
for Agricultme; and recently was made an honorary 
member of the honorary society for Veterinru:y Medi­
cine, Phi Zeta. 

And now Dean Macy is honored by the Minnesota 
Sanltal'ians Association, an organization in which he 
was a charter member and an organization in which 
he has alawys had great interest. 

, 
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CONNECTICUT DAIRY AND FOOD 

SANITARIANS HOLD ANNUAL OUTING 

The Connecticut Dairy and Food Sanitarians held 

their Annual Outing at Restland Farms, Northford, 

Conn., August 28, 1963. Prior to the outing on 

August 27, the officers of the Connecticut Associ­

ation held their Interstate Conference with repre­

sentatives of the New York and Rhode Island Associ­

ation. 
Representatives were (Conn. ) Pres., Dr. Arnold 

C. Smith, Secretary, R. M. Parry, Assistant Treasurer, 

Ray Anderson, Board of Governors - Herbert Mes­

senger, W. W. Buckingham and "Cliff" Gosless for­

mer Secretary; New York, D . H. Race; Rhode Island, 

Secretary-Treasurer, Sidney Sheppard and Raymond 

Crandall, H . L. Thomasson, Executive Secretary, 

IAMFES. 
A veq beneficial discussion was held concerning, 

( 1) recent change in name of International, ( 2) ma­

terial published in Journal of Milk and Food Tech­

nology, ( 3) election of officers by mail ballot, ( 4) 

financial affairs of IAi\tiFES and publication of Jour­

nal. 
Over 500 attended the outing which was climaxed 

by a fine banquet at which special awards and 

prizes to winners of the various sport contests were 

awarded. 

BRUCELLOSIS DECLINES IN HUMANS 

The number of reported brucellosis cases affecting 

humans dropped to a record low of less than 600 in 

1961, a 90% decrease since 1950, latest figures com­

piled by the National Brucellosis Committee reveal. 

These figures are reported in the cmrent issue 

(Sept. 1) of the Journ al of the Ame·rican Veterinary 

Medical Assoc·iation. They were originally pub­

lished in the Proceedings of the National Brucellosis 

Committee's 1962 annual meeting, held in Chicago, 

Ill. 
Brucellosis is a disease which can be h·ansmitted 

from cattle, swine and goats to man, causing such 

symptoms as chills, headache, and fluch1ating fever. 

According to the Committee, the annual incidence 

of human brucellosis deCl·eased from 6,321 cases in 

1947 to 580 cases in 1961. 

Figures also revealed that the decline in human 

brucellosis has been halted somewhat in recent years 

( 1957-1961) because of the high incidence an1ong 

swine. "The incidence of brucellosis infection in man 

, 'ill probably continue at the present level until the 

disease in swine is brought under conh·ol and event­

ually eradicated," the Committee report stated. 

The Committee estimated that approximately 880,-

000 "Brucella-infected" swine were handled and pro­

cessed in the United States during 1961. Estimates 

revealed that approximately 131,000 herds in this 

country are infected with brucellosis a.Imually, and 

that more tha11 570,000 people risk exposure to in­

fection each yea1·. 

The report pointed out that the dish·ibution of 

human brucellosis cases is highest in the upper 

Midwest. Iowa reported the greatest number of 

cases, followed by Illinois a11d Kanses. 

The Committe said that the majority of cases re­

ported in the North and Northwest sections of the 

counh·y affected packing house workers and butchers. 

Cases reported in the South mainly affected p ersons 

handling infected animals or consuming milk prod­

ucts obtained from diseased animals. 

Classified Ad 
FOR SALE 

Single Service milk sample tubes. For further informa· 

tion and a catalogue please write, Dairy Technology, Inc., 

P. 0. Box 101, Eugene, Oregon. 

ALSO MAKERS OF 

•Cleans } 
•Sanitizes 

bulk tanks 
and all 

equipment 
thoroughly 

•Removes and prevents 

milkstone build-up 

• Helps control mastitis 

LAZARUS 
LABORATORIES INC . 

Division, West Chemical Products, Inc., 
42·16 West st., Long Island City 1, N. Y. 

Dyne, lobac, Pipeline Powdr Plus, Super 

Powdr Plus, Foamchek, and Foamchek·lOO 
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ARTHUR AND C. B. SHOGREN 
RETIRE 

Arthur Shogren 

Two well known figures in the sanitation chemical 
manufacturing business have retired after a lifetime 
of significant contributions to the advancement of 
sanitation techniques. 

Arthur Shogren, founder of Klenzade in 1931, and 
"C.B." Shogren, a brother, who joined him shortly 
after, built a small local enterprise into one of Ameri­
ca's leading organizations devoted to in1proved sani­
tation chemicals and practices in the dairy, food , and 
related industries. 

Arthur was successively president and board chaiT­
man and "C.B." director of sales and president of 
Klenzade Products, Inc., before the company merged 
with Economics Laboratory, Inc. Both men then 

C. B. Shogren 

became vice-presidents of Economics. 
ThTough the years Arthm devoted his time to pro­

duction and Cbire ("C.B.") to sales and maTketing. 
Many "firsts" were originated by the campany suph 
as the first comprehensive faTm quality program 
which has been largely insh·umental in substantially 
improving America's milk supplies at the farm level. 

Other innovations included the early use of wet­
ting agents to improve dairy SC}nitation products ; the 
development of organic acid detergents to solve the 
milkstone problem; the use of acid detergents in the 
Klenzade Alternate System of Cleaning followed by 
the later development of the acidified rinse. The 
Shogrens also early foresaw the need for improved 
chemical applicating equipment and were among the 
first to offer C.I.P. Systems and liquid detergents 
later followed by completely automated cleaning 
systems. 

Probably both brothers are best known for their 
appearances tlu·ough the years at Klenzade Edu- ' 
cational Seminars which have conh·ibuted a wealth of 
sanitation technology to all industries concerned with 
the handling and processing of milk and food. These 
Seminars were natural outgrowths of the original 
Klenzade training schools instituted by "C. B." for 
company salesmen in 1936. Since then the Seminars 
have grown into international prominence with guest 
speakers representing the cotmtry's top levels of achi­
evements in sanitation education, scientific research, 
sanitation chemistry, microbiology, and public health. 

' iVe salute Arthur and Claire Shogren for their 
years of fruitful service to International Association, 
the indush-y and the field of sanitation. 

U. S. PUBLIC HEALTH SERVICE 
TRAINING PROGRAM 

The Public Health Service, tlu·ough the Division 
of Environmental Engineering and Food Protection, 
will conduct a one-week training couTse, Microbio­
logical Examination of Milk and l\llilk Products, Oct­
ober 14-18, at the Robert A. Taft Sanitary Engineer­
ing Center in Cincinnati. It is offered for profes­
sional persmmel in responsible positions in state, 

' municipal, and ot11er laboratories engaged in milk 
analysis and dairy products examination. Instruction 
is designed to enable the trainees to select the proper 
tests for measuring the sanitary quality of milk sup­
plies and to interpret the laboratory results. 

For more complete information concerning tl1e 
course, see the Training Program Bulletin, which is 
available on request. Applications or requests for in­
formation should be sent to the Director, Training 
Program, Robert A. Taft Engineering Center, Cin­
cinnati 26, Ohio, or to the appropriate PHS Regional 
Office. No tuition or regisb.·ation fee is required. 
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Coming Events 

September 30-0ctober 2 : New Yerk 
State Association of Milk Sanitar­
ians and Cornell University De­
partment of D airy and Food 
Science, Annual Conference, Hotel 
Syracuse, Syracuse, N. Y. \•Vrite : 
R. P. March, 118 Stocking Hall, 
Cornell University, Ithaca, lew 
York. 

October 14-16: Annual Conference, 
Institute of Sanitation Management, 
Cleveland, Ohio. Vhite : Execu­
tive OfHcer, Institute of Sanitation 
Management, 55 \i'v. 42nd Street, 
New York 36, N . Y. 

October 14-18: Two PHS Training 
Courses ( 1 week) , C o n t r o l of 
Gaseous Emissions, and Microbio­
logical Examination of Milk and 
Milk Products. Taft Engineering 
Center. \ i\Trite : Director, Training 
Program, Robert A. aft Engineer­
ing Center, 4676 Columbia Park­
way, Cincinnati, Ohio. ( o regis. 
fee charged. ) 

October 22-25: International Associa­
tion of Milk, Food ·and Environ­
mental Sanitarians, Inc. , 50th An­
nual Meeting, Royal York Hotel, 
Toronto, Ontario, Canada . \Vrite: 
H. L . Thomasson, P. 0. Box 437, 
Shelbyville, Indiana. 

October 30-31: 1963 Nutrition Con­
ference for F eed Manufacturers, 
Cornell University, Ithaca, New 
York. \i\Trite : Professor William G. 
Merrill, D eparb11ent of Animal 
Husbandry, Corn e 11 University, 
Ithaca, New York. (Conference 
held in cooperation with the Ameri­
can Feed Manufacturers, Associa­
tion) . 

November 3 : Dairy Society Inter­
national Annual Meeting, Statler­
Hilton Hotel, Dallas, Texas. ·write: 
George \V. Weigold, 1145 19th 
Street, . ·w., vVashington, D . C. 

Tovember 3-6: lntemational Associa­
tion of Ice Cream Manufacturers, 
59th Annual Convention, Sheraton­
Dallas Hotel, Dallas, T exas. \ i\Trite : 
Robert H. North, 910 17th Street, 
N. W., Washington, D. C. 20006. 

November 18-22: PHS Training 
Course Chemical Analysis of Milk 
and Milk Products, Taft Engineer­
ing Cent e r. vVrite: Director, 
Training Program, Robert A. Taft 
Engineering Center, 4676 Colunl­
bia Parkway, Cincinnati, Ohio. (No 
regis. fee charged) . 
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NEWS AND EVENTS 

SAF-SOL! 
IL 
I 

Send now for informative bulletin on this rev­
olutionary new bactericide. Based on a com­
pletely new principle of germicidal action 
(mixed halogens), Saf-Sol * provides superior 
killing power at one fourth normal use-con­
centrations. With this unmatched superiority, 
Saf-Sol is the new choice for a disinfectant, 
sanitizer, deodorizer. Ask your local Diversey 
O-Man or write to: The Diversey Corporation, 
212 West Monroe Street, Chicago 6, Illinois. 

-o. s. Pat. No. 2,815,311 
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FISKE MILK CRYOSCOPE ... the leader in the field 

The NEW compact labo?·ato?'Y model 
of the FISKE MILK CRYOSCOPE is 
economically priced; includes all the 
leade1·ship features of the previous 
model and is available for 
immediate delive1·y. 

The p1·oblem of added water in milk concerns 
you, both f?·om the p?·ofit angle and the quality 
cont?·ol necessa?'Y in maintaining the 
1·eliability and 1·eputation of yom· products. 

Fiske MILK CRYOSCOPES detennine 
accurate wate?' content in milk and othe1· dairy 
products by the freez·ing point method. It 
enables yon to p1·ocess small test samples 
?'apidly and easily, 1vith a minimum of 
technically t?·ained pe1·sonnel. 

A decisive factor in Fiske leadeTship in 
precision c1·yoscopy is continuous Tesem·ch and 
development. The Fiske MILK CRYOSCOPE 
is the instnmtent a1·ound which the official 
p1·ocedm·es m·e 1m·itten, as desc1·ibed in latest 
StandaTd Methods foT the Examination of 
DaiTy Products, A.P.H.A., and in LaboTatory 
Manual Milk l ndust1·y Foundation. The 
Fiske C1·yoscope also meets the specifications 
of the A.O.A.C. 

Add1·ess any inqui1·ies di1·ectly to the plant, O?' 
through ott?' autho1·ized agents. 

... FISKE ASSOCIATES,INC. 

J- BETHEL, CONNECTICUT 
Creators of 

Pre cision El ec tronic Devices 

Procedure for 

The Investigation 
of 

Foodborne Disease 
Outbreaks 

Recommended by 

INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 

ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

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

P1'ices: Single Copies, 50 cents each: 
25-100 copies, 45 cents each. 

100 or more copies, 35 cents each. 
Please do not send stamps. 

Notice: Limited number in Spanish h·anslation at 50 cents each. 
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U.S. P. LIQUID PETROLATUM SPRAY 
U.S.P. ONITID STATtS PIIARII.ICEUIICII STANDARDS 

CONTAINS NO ANIMAL OR VEGfTABl! FATS. ABSOLUTElY 
NEUTRAL. WILl NOT TURN UNCIO- CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH fOOD PRODUCTS. 

SANITARY- PURE 

ODORLESS -TASTELESS 

" NON -TOXIC 

Tlci6 f"Uie 
Jf(i6t-eike 
HAYNES-SPRAY 
&lc4ubi Le 116ed ~ ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING 
SANITARY SEALS & PARTS 
CAPPER SliDES & PARTS 
POSITIVE PUMP PARI S 
GLASS & PAPER FilliNG 
MACHINE PARTS 
ond for All OTHER SANITARY 
MACHINE PARTS which ore 
d eoned daily. 

TJce IKGde!m HAYNES-SPRAY lffellcM ol .C~ 
C~IVUII6 tttilk flee lfftnt OruLiKtucce ruuL Cede 
R~ 6y the U. S. PKL& H~ Serwia 
The Haynes-Spray eliminates the danger af contamination wh ich is 
possible by old fashioned lubricating methods. Spreading lubricants 
by the use of the finger method may e ntire ly destroy previous 
bactericidal treatment of equipment. 

THE HAYNES MANUFACTURING CO. PACKlD 1·12 OL UN$ PDI CAJTON 
$11li'PINC WEIGHT -7 II$. 4180 Lorain Avenue • Cleveland 13, Ohio 

HAYNES·SPRAY INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE 
SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT 
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION. 
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HAYNES $NA1'!fi"E GASKETS 
" FORM· FIT" WIDE FLANGE 
HUGS STANDARD BEVEL 
SEAT FITTINGS 

MOLDED TO 
PRECISION STANDARDS 

DESIGNED TO 
SNAP INTO 

FITTINGS 

~LOW COST ••• RE-U$ABU 

~ LEAK-PREVENTING 
NEOPRENE GASKET for Sanitary Fittings 

~ t4e4e $NAl'!]'l"rE r/eWaa~ 
right joints, no leaks, no shrinkoge 

Sanitary, unaffected by heat or fah 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilizotion 

Time•soving, easy to asse mble 
Self-centering 
No sticking to fittings 

Eliminate line blocks 
Help overcome line vibrations 

Long life, use over and over 

A yailoble lor J", lW', 2", 2Y.t* and 3" littings . 
Poclted 100 to the box . Order through your dairy supply house. 

THE HAYNES MANUFACTURING CO. 
4180 Lorain Avenue • Cleveland 13, Ohio 

A HEAVY DUTY SANITARY LUBRICANT 

Available in bolh 
SPRAY AND TUBE 

All lubri - Film ingredients are 

approved by F.D.A. and can be 

safely utilized as a lubricant for 

food processing equipment when 

used in compliance with an exist­

ing food additive regulation . 

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dairies- Ice Cream Plants- Breweries ­

Be verage Plants- Bake ries- Canneries- Packing· Plants 

SANITARY • NON TOXIC • ODORLESS • TASTELESS 
SPRAY - PACKED 6 - 16 OZ. CANS PER CARTON 
TUBES - PACKED 12 - 4 OZ. T!JBES PER CARTON 

THE HAYNES MANUFACTURING CO. 
CLEVELAND 13. OHIO 
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INTERNATIONAL ASSOCIATION OF MILK, FOOD & ENVIRONMENTAL 

SANITARIANS, INC. 
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Annual Dues $7.00 0 Check 0 Cash 
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Subscription Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 
(Monthly Publication) 
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'l'o do that we have highly complex equipment 

and highly specialized laboratory facilities. 

Equally important we have the technicians . . • 

for the work and process performed depend upon 

the thought and experience behind it. Hansen 

thinking has, time and again, discovered the way to 

new and better methods, to greater efficiency 

and lower costs, to new and superior products. 

Whether your interests lie in butter, cheese or milk, 

you'll find Hansen's men. and Hansen's facilities 

a valuable asset to your own organization. 

Hansen's offers a complete industry service -

in technology and products- that anticipates 

your needs and is ready to answer your call. 
1 

All you need do, to put it to work for you, 

is telephone or write. 

HANSEN'S PRODUCTS 
for Dairy Industries Processing 

• Cheese Rennet and Color 

• Process Cheese Color 

• Cottage Cheese Coagulator 

• Annatto Butter Color 

• Dandelion Butter Color 

• Starter Distillate 

• Ice Cream Color 

• Dri-Vac lactic Cultures 

• Culture Cabinets 

• Culture Flasks 

• Testing Solutions 

CHR. HANSEN'S LABORATORY, INC. 
Milwaukee 14, Wisconsin 
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When the engineers and scientists in a Research ­
Department come up with something new, they 
apply for a paten,t. Then attorneys present the 
idea to a patent examiner in Washington. He as­
signs a patent application number. Then if the ex­
aminer agrees it is really new (and it takes a lot to 
convince those fellows) he issues a patent. That 
means it is unlawful to copy this idea. Sometimes 
other people try to copy and imitate the idea; 
then they are taken into court. If the judge agrees 
that the inventor's rights were infringed, he will 
make a decision in favor of the man who thought 
up the idea. That's legal proof the idea is new­
and belongs to the man or company who .owns 
the patent. 

SURGE is a Babson Bros. Co. trademark © Babson Bros. Co ., 1963 

BABSON BROS. CO. 
2843 WEST 19TH STREET • CHICAGO, ILLINOIS 60623 

This picture shows some of the 
milking machine patents awarded 
to Babson Bros. Co. by the United 
States Government Patent Office. 
Each one makes its own special con­
tribution to good cow milking and 
better milk. They are all the result 
of long and patient labor on the 
part of the Babson Bros. Research 
Department. 
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