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''9 out of 10 
of my dairymen customers 

have switched to 
Transflow'' 

says Hum Cilley 

salesman for 

Stanco Dairy Supplies 

Artesia and Chino, 

Calif . 

" I've never seen anything catch on as fast as TRANS­
FLOW® plastic hose," says dairy supply salesman Hum 
Cilley, wh ose customers include some of the country 's 
largest and most successful dairy farms . 

" My customers tell me how much it helps their m ilk· 
ing operation to be able to see how the m ilk is flowing 
from the cow through the TRANSFLOW M-34R clear 
pl ast ic milk tubing," reports Cilley . "They also like the 
TRANSFLOW Vacuum Hose . It stays cleaner and washes 
easier-same as the milk tubing. And I know from these 
sam e customers that both the TRANSFLOW MILK 
Tu bi ng and TRANSFLOW Vacuum Hose last much 
longe r than rubber." 

Why don 't you join the thousands of up-to-date Ameri ­
ca n dai rymen who are changing over to TRANSFLOW 
eve ry month-who are discovering savings in time , in 
troub le and in money that they never dreamed of. 

But ... be sure you get genuine TRANSFLOW! Look 
for the name branded on every foot. Another way you 
ca n tell TRANSFLOW M-34R Milk Tubing is by the blue 
stripe . And , of course , TRANSFLOW Vacuum Hose is 
the "sparkl ing bl ack hose with the clean white stripe." 

Get all the facts! Your dealer is stocked and ready 
to supply you, or write today for complete information 

• 

, 

• 

on TRANSFLOW Milk Tubing and Vacuum Hose. • 

Plastics & Synthet ics Division 
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SANITARY-PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tlc.i6 ruce 
lffi6l-£ib 
HAYNES-SPRAY 
olcouf4 be Med ~ ~: 
SANITARY VAL YES 
HOMOGENIZER PISTONS - RINO 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for All OTHER SANITARY 
MACHINE PARTS which ore 
deoned doily. 

TJce lfleklm HAYNES-SPRAY lfle&ul o6 .£~ 
C~IVUtl3 NCitk fl«e lflifk O'UlUuucce tuUl Code 
R~ by fl«e U.S. Ftchfie HC!l~Wt Serwiee 
The Haynes-Spray eliminates the danger of contamination which is 

possible by old fashioned -lubricating methods. Spreading lubricants 

by the use of the finger method moy entirely destroy previou! 

boctericidol treatment of equipment. · 

PACKlD 6·12 OL CANS PER ClRTOII 
$IIIPPINC WEICHT -7 LIS. 

THE HAYNES MANUFACTURING CO. 
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. 

• ·' ) 

Gasket Colo r • • • 
slightly o ff ~ wh i t e 

* MADE FROM 

TEFLON® 
" Tke Soplmfiwted G~lwt " 
THE IDEAL UNION SEAL FOR 

BOTH VACUUM AND 

PRESSURE LINES 

SNAP-TITE self-centering gaskets of TEFLON are desig ned for all 

s tandard bevel seat sanitary fillings . They SNAP into place provid· 

ing self-alignment and ease of assembly and disassembly. 

HAYNES SNAP-TITES of TEFLON ore unaffected by cleaning salu· 

lions, steam and solvents . They will not embrittle at temp eratures 

as low as minus 200° F. and ore impervious to heat up Ia 500 ° F. 

f OR A FITTING GASKET THAT WILL OUT-PERFORM ALL OTHERS ... 

S~u.ijy ... HAYNES SNAP-liTES of TEFLON 
e TEFLON ACCEPTED SAFE FOR USE ON FOOD & PROCESSING 

EQUIPMENT BY U. S. FOOD AND DRUG ADMIN/STU TION 

*Gaskets made of DuPon t TEFLON ® TFE -FLUOR:OCARBON RES IN S 

THE HAYNES MANUFACTURING COMPANY 
4160 LORAIN AVENUE • CLEVELAND, OHIO 44113 
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HAYNES $NA1'!fl'l'E GASKETS 
" FORM-FIT" WIDE FLANGE. 
HUGS STANDARD BEVEL 
SEAT FITTINGS 

MOLDED TO . 
PREC ISION STANDARDS 

DESIGN~D TO 
SNAP INTO 

FtniNGS 
LEAK-PREVENTING 

NEOPRENE GASKET lor. Sanitary Fittings 

~ tie4e $NA"P!fl'l'E r/~aHt~ 
right joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to assemble 

Self-centering 
No sticking to fittings 

Eliminate line blocks 

Help overcome line vibrations 

long life, use over and over 

Ayailoble for J•, JYa", 2", 2Ya" and 3"' fittings. 

Pac\ed 100 to the box. Order through your dairy supply house, 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 

A HEAVY DUTY SANITARY LUBRICANT 
• 3 

Available in bolh 
SPRAY AND TUBE 

All lubri ·Film ingredients are 

approved by F.D.A. and can be 

safely utili zed as a lubricant for 

food processing equipment w hen 

used in compliance with an exist­

ing food additive regulation. 

ES PECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dai ries- Ice Cream Plants- Breweries­

Beverage Plants- Bakeries- Canneries- Pock ing 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 MANUFACTt'RING CO. 
CLEVElAND 13, OHIO 



Quick, make an Advanced Milk Cryoscope 

... find the watered milk! 
A pile of Advanced Milk Cryo­

scope parts? Not on your life! These 
modul es make an Advanced Milk 
Cryoscope that wi ll find watered 
milk - fast. Th ey represent ca refu l 
engin ee rin g, protection aga in st ob­
so lescence, and good serv ice. A lot 
of p lannin g went into their des ign 
for conveni ence in f inding excess 
wate r. 

Careful engineering: As new 
product improvements co m e 
alon g, yo u on ly buy a new modul e 
from Adva nced to update you r ex­
istin g Advanced Milk Cryoscope. 
Some models ca n even be co n-

ve rted from one to another. This 
des ign keeps our engin eers up late 
but we think it's worthwhile. 

Protection against obsolescence: 
Obso lescence usua ll y isn ' t pl anned, 
it happens. We pl an to avo id i t. 
Eve ry improvemen t we make in our 
Adva nced Milk Cryoscope w ill fit 
all ou r others in the f ield. This saves 
money for our customers and per­
mits you to have th e most up-to­
date Milk Cryoscope ava ilable. 

Service: Modular co nst ru ction 
means that i f a brea kdown occu rs, 
a rep lacemen t mod ule ca n be in-

Procedure for 

sta ll ed in i ts pl ace w hile yours is 
se rvi ced. It's easier to locate the 
problem, too . Co llect ca ll s are ac­
cepted for service. We ca ll it our 
" Hot-'l ine". 

To find the w atered milk- why 
not make an Adva nced Milk Cryo­
scope? Write today for a free bro­
chure tellin g how ... or call co ll ect. 

~ .IJDV.IJNCED 
~ INSTRUMENTS,INC. 
43 Kenneth Street / 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 

REVISED 
19'66 

EDITION The Investigation 
of 

REVISED 
1966 

EDITION 

.F oodborne Disease 
Outbreaks 

Recommended by 

INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 
ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

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

Prices: Single Copies, $1.00 each: 100 or more copies, 65 cents each. 
25-100 copies, 75 cents each. Please do not send .stamps. 

II 

, 

• 

• 

( 

•• 
' 



I 

·' ) 

' ' 

; 

OFFICERS AND EXECUTIVE BOARD 

President, PAUL R. ELLJKER, Dept. 
Microbiology, Oregon State Uni­
versity, Corvallis, Oregon 97031. 

P1·esident-Elect, A. N. MYHR, Dairy 
Science Dept., University of Guelph, 
Guelph, Ontario, Canada. 

F·irst Vice-P-resident, SAli'IUEL 0. NoLES, 
DaiTy Division, F lorida State Board 
of H ealth, Jacksonville, F lorida. 

Second Vice-President, MILTOi\" E. H ELD, 
910 Lupin Way, San Carlos, Ca li f. 
94070. 

Sec'y-Treas., KARL K. JoNES, c/ o Stu­
dent Health Service, Purdue Uni­
versity, W. Lafayette, Incl. 47907 

Junior Past-President, FRED E. Uet;:;, 
395 Maitland Ave., W est Engle­
wood, N. J. 07666. 

Senior Past-PTesident, vV. C. LAWTOi\", 
2424 Territorial Rd ., St. Pa ul , Minn. 
55114. 

Publication Board 

DR. J . C. OLSON, Jn., H. L. THOliiASSOK 
KARL K. JONES 

Editors 
DR. J . C. OLSON, }H ., Editor, Dept. 

Food Science and Industries, Uni­
versity of Minn ., Sa . Paul 1, 1inn. 
55101. 

W. J . DIXON, Associate Editor, 5318 
North Virginia, Kansas City, Mo. 
64118. 

H. L. THOMASSON, Executive Secretaru 
and Managing Editor, Box 437, 
Shelbyville, Indiana 46176. 

Editorial Board 

C. A. ABELE __ __ __ __ Chicago, Illinois 
H . S. ADAMS ____ Indianapolis, Indiana 
F. w·. BARBER ____ __ Glenview, lllinois 
J. C. FLAKE ------Washington, D. C. 
L. C. H ARMON ___ East Lansing, 1ich. 
E . K. HARRis ------Washington, D . C. 
R. P. H AYWARD _____ _____ Bowie, Mel. 
C. A. Hu TER __________ Tulsa, Okla. 
C. K. JoHNS __ Ottawa, Ontario, Canada 
0. vV. KAUFMANN ____ Cincinnati, Ohio 
W. C. LAWTON ____ St. Paul , .Minnesota 

.\•V. S. l\~IUELLEH ____ __ Amherst , Mass. 
P. W. PURDoM ______ Philadelph ia, Pa. 
C. \ •V. REINBOLD ______ __ Ames, Iowa 
K. G. \~IECKEL ____ Madison , 'Nisconsin 
J. C. WmTE ________ Ithaca, New York 

The Journal of Milk and Food Techn ology 
is issued monthly berinning with the ·January 
number. Each volume comp rises 12 numbers. 
Published by the International .Association of 
l\filk, Food and EnviTonm ental Sanitar ians . 
Tn,c. with execut11•e offices of the Associati on, 
Blue Ridge Rd., P . 0. Box 437 , Shelbyv ill e, 
Ind. 

Entered as second class matters at the Post 
Office at Shelby1•ille, Ind ., March 1952, under 
th e Act of March 3, 1879.' 

EDITORIAL OFFICES : J. C. Olson Jr., 
Editor, Dept. Food Science and Industries, Uni­
,·orsity of Minn ., St. Paul , llfinn. 55101 ; H . 
!J. Thomasson, Man aging Editor , P . 0. Box 
437 , Shelbyvill e, Indiana 46176. 

Manuscripts: Co rrespondence regarding man­
uscripts and other reading material shou ld 
!,l.e addressed to J . C. Olson, Jr., Editor, Dep t. 
•·ood Science and Industri es, University of 
Minn. , St. P aul, Minn. 55101. 

" Instru ction to Contributors" can be ob­
ta in ed from the editor for the u se of cen­
tributors of pa.pers. 

]O'umal of 

MILK and FOOD 
TECHNOLOGY 

INCLUDING MILK AND FOOD SANITATION 

Offic-ial Publication 

International Association of Milk, Food and 
Environmental Sanitarians, Inc. 

Reg. U. S. Pat. Off. 

Vol. 30 July, 1967 o. 7 

A Simple Quantative Catalase Procedure for Abnormal Nlilk 
]. ]. ]a·nzen and W. C. Cook ________ ___ ________ __ ______ 205 

Eleventh National Conference on Interstate Milk Shipments ______ 208 

ature and Growth Response of the 
Microfl ora of Pasteurized, Packaged Milk 

R. B. Maxc y --- - --------------------------------- ----213 

Bacteriological Examination of Grade A Dry Milk Powder 

H erbert E. Ha.ll, David F. Brown, H ele·n M. Robinson, 

Cec-il B. D on:nelly and AntoUn L. Reyes ________________ 219 

·water Use and Conservation in Food Processing Plants 
Bernard A. Twigg __ __ ___ ______ __ ___ ____ _______ _______ 222 

Nitrates in Private Water Supplies 
in Morgan County, Missouri 

Hu gh ]. Inglish __ __ __ ____ ___ _____ ___ ___ ___ ____________ 224 

Food and Modern Times 
Richard A. Prindle _______ ___ ___ _____ ________ ___ __ _____ 226 

Association Affairs ___ -- - --- ------- - _____________ __ ___ ____ __ ____ 230 

News and Events ----- - -- - ------------------------- - -----------233 

Classified Ads ---- --- -- - ------- - ------- - ------------- --------- --V 

Index to Advertisers - - ---------- - -- - ------ - - - ----- ----- -- -- -----V 

Bu si ness Matters : Correspondence rega rding 
business matt ers, advertising, su bscriptions, 
orders fo r single copies, et c., should be ad· 
dressed to H . L. Thomasson (address above). 

S ubsc ription Rates: One volume per year, 
lndiridua l non-membevs, Governm ental and 
romm ercial Orga nization subscription. 

1 yr. ....... . S I 0.00 

Publi c and Educat ion a l Institution 
Libraries, 1 yr. ...... ................ .S 8.00 

S in gle Copies ... ................ ........ . ......... . $ 1.00 

Orders for Reprint : .All orders f.or reprints 

shou ld be sent to the execu ti ve office of th e 
Association. P. 0 . Box 437, Shelbyville, Ind. 

Memb ers hip Dues: Membership in t he In ­
ternational ASS'Iciation of !\filk, Food and En­
l"ironmental Sanitari ans, Inc., is $10.00 per 
r ea r, which includes annu nl su bscription to 
the Journal of Milk a nd Food Tec hnology . 
.-\II Correspondence re&"arding membership. re­
mittan ces for clu es . fa ilure to receive co pi es 
of t he Journ a l, changes in address and other 
s uch matters should be addressed to the Exc­
cutil·e Se,cretary of the Associa t ion, H. ,L. 
Thomasson , Box 437, Shelbyvill e, Inclian a 46116. 

CoPYRIGHT 1967 INTERNATIONAL Asso CIATION OF MILK, Foon AND ENVIRONMENTAL SANITARIANS, INc. 

III 



NOTICE 
Attractive Membership Lapel But~on Combination 

Tie Tac and Lapel Pin and Decals 
NOW AVAILABLE 

Convolution - Blue .... Oircle & Bar .... Field - Blue 
Letter "S"- White .... Lettering- Blue 

ACTUAL SIZE 

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

No. ___ ____ _ Lapel Buttons@ $1.00 each = $ --------

No. __________ Combination Tie Tac & . 
Lapel Pin -$2.00 = $ ....... . 

International Association of 

Milk, Food and Environmental 

Sanitarians, Inc. 

Box 437, Shelbyville, Indiana 46176 

SPECIAL JOURNAL BINDER AVAILABLE 

Keep each volume of your Journal of Milk 

and Food Technology intact in this new es­

pecially des!gned binder. 

1 Binder-$3.75 Postpaid 

2 Binder-$3.50 ea. Postpaid 

3 Binder-$3.25 ea. Postpaid 

4 or more-$3.00 ea. 

F.O.B. Shelbyville, lndia.na 

(Shipping Weight- 1 lb. 10 oz. each) 

HAS INDEX SLOT ON BACK EDGE - BINDER MADE OF BLACK PLASTIC. 
JOURNALS EASILY INSERTED AS PUBLISHED. 

IAMFES, Inc., P.O. Box 437, Shelbyville, Ind. 

IV 

, 

, 

~ •• I 

• • 

• 



I 

·' ) 

i 

205 

A SIMPLE QUANTITATIVE CATALASE PROCEDURE 

FOR ABNORMAL MILK' 

J. J. J At'IZEN AND W . C. CooK 

Departm ent of Dairy Science 

Clemson University , Clemson, S. Carolina 29631 

( Heccivcd for p ub lica tion Apri l 17, 1967 ) 

5 UlV!l\!AR Y 

A simple, quantitative catalase test for detecting abnorm al 

milk has been described. 'nus procedure utilizes a 10 mi. 

B-D Yale glass syringe with a 23 ga 1/ 2 inch Luer-Lok needle. 

The needle tip is plugged by inserting into a No. 00 rubber 

stopper. Five mi. of milk and 0.5 mi. of 3% H,O, solution 

are measured into th e syringe barrel. The plunger is inserted, 

syrin ge inverted, and stopper loosened to allow th e discharge 

of all entrapped air from the syringe. The syringe is then re­

closed, set upright, and incubated at 72 F for 3 hours. The 

volum e of O, released is measured as mi. o, ( directly on the 

scale) and converted to % o, by multiplying the reading by 

20. 
TI1is test provides a simple, efficient, and reproducible pro­

cedure for reporting catalase activity on th e basis of percent 

oxygen evolved during a standardi zed test period. A com­

parison of th e Clemson and vVisconsin Catalase test procedures 

indicated consistently lower valu es for the latter. Possible 

reasons for this variation are mentioned . 

The catalase test has been used for many years as 

a measure of the leucocyte content of milk. Tllis test 

is based on the decomposition of hydrogen peroxide 

by the enzyme catalase which is present in milk. 

Milk normally contains some catalase, however, 

udder infections increase the catalase activity of milk. 

This increase is due largely to leucocytes, body cells, 

blood and bacteria, especially staphylococci and 

aerobic spore formers. 

Fermentation tubes of various types have been used 

to measure the amount of oxygen liberated by the 

catalase present in the milk (5) . Inverted tubes with 

standardized orifices in the cap have also been used 

(6). Similar techniques using centrifuge tubes fitted 

with stoppers and glass tubes also have been used 

( 4). All of these procedures, while varying in sim­

plicity, have certain drawbacks. Many do not mea­

sure all the O>..')'gen liberated . 

Garrison and Patrick (3) described a quantitative 

technique which perinitted the measurement of total 

volume of liberated oxygen. This procedure required 

the use of a glass test-tube and a special agar plug. 

Willits and Babel (7) have described a disc flotation 

tpchnique which is simple, r apid, accurate and re­

quires very little equipment. N ageswararao, et al. 

(4) report a close relationship between the inverted 

'Technical Contribution No. 651 , South Carolina Agricultural 

Experi ment Station. Published by permission of th e director. 

tube method and the vVarburg procedure, on samples 

ranging from 18 to 50% oxygen. 

Most catalase tests that have been proposed are 

relatively simple. They all propose to measme the 

amount of oxygen released by the action of the en­

zyme catalase on a standard hyd~·_ogen peroxide solu­

tion. The temperature and time of incubation also 

must be specified . All proposed tests require rigid 

standardization, but the results are not always re­

ported in units that can be readily converted to a 

standard base, such as percent oxygen. This paper 

will describe a simple test for measuring the total 

oxygen liberated from the hydrogen peroxide by the 

enzyme catalase in the sample of milk being tested . 

E x PEHll\IENTAL PROCEDU H E 

Jvl aterials. 

This procedure utilized 10-cc B-D Yale Locking syringes 

with 23-gauge l / 2-inch Luer-Lok needles. The needle tips 

were plugged by insertion into rubber stoppers o. 0 or No . 

00. A test-tube rack was used to store the syringes during 

th e perfom1ance of the test. lolu· pipettes, graduated to 0.1 

ml , were used for measuring th e 3% HzOz solution and the milk 

samples. A 3% H, Q, solution was prepared from a 30% stock 

supply. One incubator set at 72 F , and a time clock were 

used . F igure l displ ays th e component parts of this catalase 

test. F igure 2 presents th e completed test fol lowing incuba­

tion. 

" I"' ,.._ r. 
,, 

''l:' 
,. 

I ., ' ~ 
~1' 

2 ·a 
<=:! v· 

4 
" 

......,; 

0 

Figure l. The component parts of the Clemson catalase test: 

flask with 3% H,O,, ( 1 ) plunger, ( 2) syringe barrel, ( 3) Luer­

Lock need le plus stopper, (4 ) .feb tube milk sample, ( 5 ) 

assembled syringe, ( 6 ) mohr pipettes graduated in 0.1-ml 

in crements. 

---- -----
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Ill Ql Ill Ill 

Figure 2. Clemson catalase test showing syrin ges, in rack, 
following incubation at 7'2 F for 3 hours and ready for reading. 

Procedure. 

Be sure th e glassware is clean , and the plunger and barrel 
of each syrin ge properly matched ( both barrel and plunger 
have matching numbers ) . Attach th e needle to the syringe 
tip and insert the needle into th e rubber stopper. Introduce 
5.0 ml of well-mLxed milk into the syringe barrel. Add 0.5 
ml of 3% H,O, solution with a mohr pipette. Insert syringe 
plun ger into th e barrel, invert th e syringe assembly, loosen 
the needle seal with a gentle half-twist, and slowly push up 
the plunger to evacuate all th e air wi thin th e syringe. Re· 
close the needle seal. Return the syringe to an upright posi­
tion , and set it in the t est-tube rack and incubate it at 72 F 
for 3 homs. The released O, will coll ect at the top of the 
milk, displacing the plunger. Measure th e volume of O, 
released by subtracting the milk level readin g from the base­
of-pltm ger reading. Calculate the %0 , by multiplying the 
ml of O, by 20. (Convert the ml o, reading to a basis of 
10 ml of milk and multiply by 10 to obtain percent). 

REsULTS ANTI DISCUSSION 

This procedure has been used over a period of one 
year and has been found to b e practical, easy to p er­
form and replicable. Replicability results are pre­
sented in Table 1. 

The results repoited in Table 1 were obtained us­
ing 10-Inl syringes. These syringes were calibrated 
in 0.2-ml increments. TI1e use of 30-ml syringes also 
has been investigated and is presently being used 
on another research project. This larger syringe per­
mits the use of a 10-ml sample of milk plus 1 ml 
hydrogen peroxide. The 30-ml syringe has the ad­
vantage of allowing the measurement of volumes of 
0 2 well over 100%. This may occur in some samples 
high in leucocytes and/ or bacteria. The major dis­
advantage of using a 30-ml syringe is the lack of ac­
curacy in reading the scale, since the smallest gradu­
ations are in 1-ml increments. 

Disposable 12-cc Roehr' monoject plastic syringes 
have been h·ied in lieu of glass syringes. The repli-

"Hochr Products Co. Inc., Deland, Florida. 

cability of this test was poor when the plastic syringes 
were used . The rubber-tipped plungers offered con­
siderable and varying resistance to movement within 
the syringe barrel. The res istance appeared to b e!the 
major cause for the variable results . 

Comparisons were made between the \ iVisconsin 
Catalase Test (1) and the Clemson Catalase test de­
scribed in this paper. The 'Wisconsin procedure used 
the 12-cc Roehr plastic syringe, 9-ml milk, and 1 ml 
3% H,o,. The 12-cc. Roehr plastic syringe represents 
an improvement over the earlier screw-top tube meth­
od as used by Corbett (2). The incubation tempera­
ture and time was the same for both procedures ( 72 
F for 3 hrs ). It should be noted that the Wisconsin 
procedure allows for the milk-peroxide mixture to 
drip from the tip as 0 2 is generated within the sy­
ringe. This allows for varying volumes of milk to .be 
expelled, depending on the catalase activity within 
the sample. In the case of the Clemson procedure, ' 

TAUL E l. REPLICADI LITY OF THE CLEMSON CATALAS E TEST 

Raw mill.;: sa mpl es tested 

A B c n E }' G H 

( 
~~ 
I 

%0 , 44 32 72 44 36 44 28 24 •• 
Tota l replications 10 5 10 5 20 10 10 5 

No. agreeing 9 5 9 5 20 8 8 5 

No. disagreein g 1 0 1 0 0 2 2 0 

l\•faxi mum variation 
( % o ,)" + 4 0 + 4 0 0 + 4 + 4 0 

"Plus ( + ) indicates th e varying test was higher than th e ac­
cepted % o, level for th e respective sample. 

TABLE 2. Co~IPAlHSON OF CLEMSON AND \VJSC:ONS IN 
CATALASE TESTS 

!la nge of varialionsa 
Milk samples tested between th e 2 procedures 

(% o,) (No. ) (%) 

0.0 24 8.99 

2.0 - 4.0 85 31.83 

6.0 - 10.0 80 29.96 

12.0 - 20.0 .51 19.10 

'22.0 - 30.0 lG 5.99 

32.0 and over 11 4.12 

Tota l mi lk samples tes ted 267 

"The \Visconsin test reading, where different, were always 
ln \\"er than th e Clemson test readin gs . 

•• 
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none of the milk is lost and all the 0 2 is retained 
wi thin the syringe. 

The results of both tes ts performed on identical 
milk samples are summarized in Table 2. The data 
in Table 2 indicate considerable variation between 
these two tests. It must be recognized, however, that 
the tes t data are not directly comparable because of 
the inherent error in expressing the \1\Tisconsin test 
results as percent. 

CONCLUSION 

The catalase test described appears to provide a 
simple, efficient and reproducible procedure that al­
lows for reporting of results on a percentage basis . 
Reporting results on the basis of "% 0 2 evolved" un­
der a standard set of conditions provides for easy 
comparison of results between laboratories. 
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CERTIFIED RAW MILK, WHAT IS IT?' 

L. D. SEARll G 

Seattle-King Co unty I-I ealth Depmtment 
Seattle, \Vasllington 

Certifi ed Haw Milk was so ld in th e Seattle and King County 
area :i:nany years ago. It disappea red over twenty-five years 
ago, at the beginning of \Vorld \•Var 11 because of difficulty in 
obtaining adequate qualified help. 

Now, with the adoption of th e new King County Milk Sani­
tation Resolution, Certified Raw Milk is again permitted. 
Some of tb e dairies have shown interes t in qualifying for the 
sale of this product. 

The definition of "Certified Raw Milk" in th e King County 
Resolution is as foll ows:-"Certified Raw Milk which con­
forms with requirements of the American Association of Medi­
cal Milk Commissions, Inc., in force at th e time of production 
and is produced under the supervision of a Medical Milk 
Commission, recognized and approved by the American Asso­
ciation of Medical Milk Commissions, Inc., reporting monthly 
to th e Director." (of Public Health ). 

Standards fo r Certified Raw Milk are higher than for Cradc 
A Raw Milk. Weekly samples of all Certified Milk and milk 
products are required .for bu tterfat and total solids tests and 
bacteria and coli form analysis. Certifi ed Milk shall have a 
bacteria l count of not more than 10,000 colonies per ml and 
a coliform count of not more than 10 per ml. ?-,1lon th ly vet­
erinary inspection of the milking herd must be made. Al l 
mi lking animals must be tested for tuberculosis annua lly and 

1for brucellosis semi-annually. Monthly medical examinat ion 
of dairy workers is required and sanitary inspections are re­
quired at least once per month. 

A certified milk program requires th e organ ization of a 
Medica l Milk Commission. A Medica l Milk Commission may 
be appointed by the Medical Society, by public health offi­
cials, or by th e Council of the American Association of Medi-

cal Milk Commissions. The Medical Milk Commission elects 
its own officers and appoin ts a Physician, a Veterinarian, a 
Laboratory Director, and a Sanitarian to enforce the Methods 
and Standards. 

In contrast to the above 1·equirements for Certified Milk, 
Grade A raw milk standards require only four sampl es of milk 
and milk products each six months for butterfat, total solids, 
and bacterial analysis. No coliform analysis is required. Thr; 
bacterial standard is 20,000 p er ml or twice as lenient as for 
Certified Milk. No Veterinary inspection of th e herd is re­
qui red. No medical examination of the dairy worker is re­
quired, merely a chest X-ray every two years. Sanitary in­
spection is required only once in six months. Annual tuber­
cu losis and brucellosis tes ts are required. 

The quesbon might be asked-"after twenty-five years with­
out Certified Milk in th is area, with the development of a 
fin e Grade A pasteurized milk suppl y, with the development 
of excellen t pasteurization equipment and controls, with nin ety­
eight per cen t of th e m il k sold being pasteurized, why is 
Certified Raw Milk necessary?" Certified Raw Milk repre­
sents a compromise in th e Hea lth Departm ent's efforts to do 
away with Raw Milk entirely. A small segment of our popu­
lation sincerely believes that raw milk is more nutr itious and 
beli eves it is their constitutiona l right to buy it . Certified 
Raw Milk preserves this right but assures a safer product. 
\<Vith the necessary hi gher costs of producing Certified Raw 
Mi lk it is anticipated that the sale wi ll drop appreciably and 
that eventuall y only pasteurized milk will be available. 
'Reprinted from th e \•Vashington Milk Sanitarian's Association 
Quarterly News Bu lletin , May 26, 1967. 



ELEVENTH NATIONAL CONFERENCE ON 
INTERSTATE MILK SHIPMENTS 

DEAUVILLE HOTEL-MIAMI BEACH, APRIL 2-6, 1967 

ExECUTIVE BoARD MEETING 

April 3, 1967 

The Executive Board meeting was convened by 
Chairman Howard K. Johnston at 9:30 A.M. The 
Secretary's report covering the interim board meet­
ing held at the O'Hare Ramada Inn, Chicago, Illinois, 
March 8, 1966 was accepted as read . The Treasurer's 
report indicating a balance of $641.72 as of April 1, 

1967 was accepted. 

Sam ales, Chairman of the Local Arrangements 
Committee, and Don Race, Chairman of the Pro­
gram Committee, reported on the current status of 
their activities. Both reports were unanimously ac­
cepted. 

Chairman Johnston announced the appointment of 
a aminating Committee consisting of: Wendell 
Carr, Marion Causey, Brace Rowley, Kenneth Carl, 
George Parker and Enos Huffer, Chairman. Chair­
man J olmston also announced the appointment of the 
Resolutions Committee consisting of Harold Barnum, 
Ted Blakeley, Evert Wallenfeldt, Chairman. There 
being no new business, the meeting adjourned at 
10:45 A.M. 

FIRST GENERAL SESSION 

The first general session of the Conference con­
vened at 1:30 P.M. on Monday, April 3. The Rever­
end H. Floyd Folsom, Miami Shores Baptist Church, 
gave the invocation. This was followed by a most 
interesting address of welcome by Doyle Conner, 
Assistant Commiss'ioner of Agricultme, State of 

Florida. The keynote address was given by Richard 
A. Prindle, M.D ., Director of the Bureau of Disease 
Prevention and Environmental Control, U. S. Public 
Health Service, V\Tashington, D. C. Dr. K. G. Wec­
kel, University of \iVisconsin, presented an excellent 
discus~ion on "Review and Accomplishments of the 
National Conference on Interstate Milk Shipments." 

The biennial report of the Public Health Service 
to the Conference was presented by R. D . Vaughan, 
Chief, Environmental Sanitation Program, National 
Center for Urban and Industrial Health, Bureau of 
Disease Prevention and Environmental Control. The 
report was prepared jointly by Mr. Vaughan and 
R. A. Bellmap, staff officer, Milk Sanitation Section, 
Milk and Food Branch, Environmental Sanitation 
Program. 0 . !vi. Osten, Assistant Director, Food In-

spection Division, Minnesota Department of Agri­
culture, presented "Rules of the Hoad." This pre­
sentation enabl ed individuals who had not attended 
previous Conferences to understand the mechanism 
of the task force operations and the voting procedmes. 

The first general session closed with the presenta­
tion by Chairman Johnston of charges to . both the 
Resolutions Committee and the Tominating Cmn­
mittee. 

S ECO.I\TD GENERAL S ESSION 

The second general session was convened by Chair­
man Johnston at 8:40 A.M. on Tuesday, April 4. Tl1e 
following committee reports were presented at this 
session. 

A. "Single Service Containers" by Dr. Richard l'vf. Pnrry 

of the Connecticut Departm ent of Agriculture and Natuml 

Resources. 
B. "Cooling Temperatures and Permit Suspension" by Dr. 

Henry V. Atherton, University of Vermont. 
C. "Over-The-Road Tankers" by Luther Hortman, Louis­

iana State Board of Health. 
D. ···n.eportiJl g" b y H . H . Vaux of th e Indian a State Board 

of H ealth. 
E. "Standards For Nonfat Solids in Consumer Packages" 

by Clarence Luch terhand, \~lisconsin Board of Health. 
F. "Reciprocity" by Rudolph Schneider of Albert L en 

Coop. Cream ery Association . 
G. "Abnormal Milk" by Dr. C. W. Burch , University of 

\Visconsin. 

The Conference Chairman Dr. Johnston and . Pro­
gram Chairman Don H. Race concluded this general 
session by outlining the plan of operation for the 
various task forces and assigning meeting rooms . It 
was announced that Tuesday afternoon and W ed-

nesday morning would be devoted to task force 
deliberations. 

THIRD GENERAL S ESSION 

The third generals session was convened by Chaix­
man Johnston at 11 : lO A.M. on Wednesday, April 5. 

The chairman of each task force reported on the 
deliberations and the results of voting on the various 
problems . Dr. Johnston mentioned at the conclusion 
of this session, ·which was adjourned at 12:20, that 
all task force reports would be available at the regis­
tration desk by 6 P.M. for Conference members who 
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might wish to study them in preparation for the 

Thursday morning general session. 

FINA L GENERAL S ESSION 

The final general session convened at 8:45 A.M. , 

Thursday April 6, with Dr. Howard K. Johnston pre­

siding. The roll call of states and delegates author­

ized to vote on Conference agreements showed that 

42 states were represented, 11 represented by both 

departments of health and agriculture, 8 represented 

by departments of agriculture and 23 by departments 

of health. The minutes of the previous Conference 

were accepted as mailed to those who had been in 

attendance in Louisville in 1965. The treasurer's 

report showing a balance of $641.72 as of April1, 1967 

was accepted as read. 

Mr. E. G. Huffer reported the Nominating Com­

mittee's selections for Executive Board members from 

Region III . The selections were: Carl Henderson, 

1 ew Mexico State Department of Health; J. M. Mc­

Intire, The Carnation Company; Vergil Simmons, 

Oregon Department of Agriculture; David Monk, 

\i\lichita-Frederick County Health D epartment; Floyd 

Fenton, U. S. Department of Agriculture. 

Brace Rowley moved, seconded by Earle Borman 

that the nominations be closed and the Secretary be 

instructed to cast a unanimous ballot for the slate 

presented. Motion passed . 

R ESOLUTIONS 

The Resolutions Committee presented the follow­

ing resolutions, all of which were accepted by the 

Conference. 

l. The Conference approve, Board action toward th e im ­

plementation of Conference agreement~ in th e interim between 

th e previous general meetings and th e 1967 m eetin g. 

2. Th e Conference directs the Executi ve Board to impl e­

ment th e 1967 agreements and to transact such busin ess as 

is necessary to furth er the declared obj ec ti ves of the Con­

ference in th e interim between general meetings. 

3. The Conference acknowledges and endorses th e im­

portant role of th e PHS in th e work of the Conference si nce 

its inception and expre,ses its appreciation to th e P.H.S. for 

its help and participation. Th e Conference emphasizes the 

need for a more acti ve role by the P.H.S. in assisting th e 

states to achieve uniformity. 

4 . Th e present sys teh1 of reciprocal inspection developed 

by tl1 e 1 CIMS has resu lted in the free flow of milk in many 

~tates without co,tly duplication of milk inspections where 

th e suppliers have been certifi ed by the lvlilk and Food 

Branch of th e P.H.S . Now a reorgan iza tion of th e Public 

}lealth Service has resulted in the loss of identity of the .Milk 

·:1nd Food Branch. This Joss of identity n1ay seriously jeopar­

di ze th e prestige ;md acceptance of th e Pu hlic H ealth Service 

role in th e reciprocal inspection program and may tend to 

cause a return toward duplication of in spection by the regu­

latory authoriti es in some area, instead of acceptance of th e 

inspection already made by the authoriti es in tl1 e producing 

states. Because of the impact wh ich this is likely to h ave on 

th e economic welfare of th e dairy industry, we urge that the 

Secretary of th e D ep artm ent of HEVl clearly restore the 

id entity of th e Mi lk and Food Branch in th e organizational 

structure of th e PHS so that it can effectively continue to ful­

fill its role in our program. 'vVe resp ectfully request that th e 

Secretary of th e HE\•V instruct the Surgeon General to pro­

vid e th e necessary d irectives, funds and personnel to give 

effective PHS support for discharging its responsibilities in­

curred in "Procedures Coverning the Cooperative State-Public 

H ealth Service Program for Certification of Interstate Milk 

Shippers." 

5. It is recomm ended that p ersons submitting questions on 

problems should be present or submit a statement of clarifi­

cation for th e appropriate Task Force session. 

6. Th e 11th National Conference on Interstate Milk Ship­

ments expresses its sincere appreciation and a vote of thanks 

to the Local Anangem ents Committee, Sam Noles, Chairm an, 

for th e very excellent way in whi ch Conference n eeds were 

handled. 

7. Th e Conference expresses it, nppreciation and tl1anks 

to th e Program Committee, Don H. Race, Chaim1an, for p lan­

ning and carrying out such an excellent program . 

8 . The Conference gives a vote of tl1anks and comm enda­

tion to th e D eanville Hote l management for the fin e h elp given 

in providing for th e many needs of th e Conference. 

9. The Conference expresses appreciation to th e speakers 

and all th e other participants in the Conference program. 

10. The CoDference expresses its appreciation and com­

m endation to Dr. H oward Johnston, Chairman and the other 

officers and directors, th e committee and task force chairm en 

for th eir outstanding leadership and service to th e organiza­

tion. 

11. Th e Conference expresses its deep appreciation to Dr. 

Luth er Black for his dedicated effort , and direction in im­

proving laboratory procedures and technology. \~Te wish him 

th e very best in his retirem ent. 

12. Th e Conference recomm ends th at any unfinished action 

on committee recommendations be referred to th e Executive 

Board for furth er consideration . 

13. Th e Conference urges tl1at all iDterested individuals 

and / or organiza tions forward sugges tions and comments to 

th e Executive Board for consideration and action where n eces­

sary. 

14. The Conference , uggests that greater effort be made 

in acquaintin g th e entire milk industry witl1 the activities and 

purposes of this Conference and urges greater participation by 

th e industry in our common goals : To promote th e best pos­

, ible milk for a ll the p eople. 

15. Th e Conference expresses deep ,ympath y to the family 

of the late Milton Fisher who was one of the charter m em­

bers of the Conference and devotedl y coDtributed much of 

his tim e and effort to this organization . 

16. The Conference requests that our Conference chairm an 

convey th ese resolutions to the appropriate p ersons. 

T ASK FoRCE R EPORTS 

Chairman Johnston next called for reports of the 

various task forces. Complete Task Force reports 

are in the Secretary's file. However, only the changes 

in or additions to procedures are included in this 

report. 
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Task Force On Standards 
This task fo rce was gi ven 10 problems. The fi rst four 

problems were discussed and voted affirm atively as a group 

since they were merely editoria l changes in the "Procedures 

Governing Cooperati ve State-Public H ealth Service Program 

for Certification of Interstate Milk Shippers." Problem 5 sug­

gested th at th e present Section C entitled "Laboratory Pro­

cedures" be changed to Section D and that a new Section C 

and new Section E be added. The new Section C will be 
entitled "Sampling Procedures." Sampling procedures used to 

coll ect milk and mi lk products of interstate milk shippers as 

well as pasteurized milk and milk product containers and 

closures sha ll conform substantia ll y to th e procedures in th e 

latest edition of Standard 1ethods for th e Examination of 

Dairy Products published by th e Am erican Public H ealth 
Association. 

The new Section "E" will be entitl ed " Laboratory Evalu­

ation Procedures." The procedures outlined in the PHS 

"Evaluation of Milk Laboratories" shall be used in determining 

comphance with the laboratory provisions and enforcement 

procedures mention ed in the applicab le standards specifi ed. 

Problem 6 in volved a study of th e report submitted by th e 

Committee on Standards for Single Service Containers and 

C losures. The task force 1·ecomm end ed the acceptance of 

this com mittee report as guidelines for certification in listing 

of single service container and closure manufacturers in the 

IMS quarterly publication. The task committee recommended 

that th e effective date for publication of the listing be July 

1, 1969. However, after considerable discussion, th e as­

sembled delegates voted to amend th e elate to January 1, 196~) . 

The task committee recomm end ed also that th e PHS tra in 

and certify their own representatives and those of state milk 

control agencies to conduct inspections of single service con­

tainer and closure p lanb and th at the sin gle service container 

<mel closure committee be kept active to work with th e PHS 

in developing a point score system for inspections. These 
recommendations were approved. 

Problems 7, 8, 9 and 10 were tabled by th e task com mittee. 

The Conference delegates adopted a motion that th e Con­

ference go on record as requestin g th e Public H ealth Service 

to develop and publish a Grade A Condensed and Dry Mi lk 
Sanitation Ordinance. 

Task Force On Supervision 
This task force was presented with 8 problems. Three of 

these problems were .tabled by the task force and so voted 

by the delega tes. A fourth problem in vo lved on ly editorial 

changes in the Procedures. 

The task fo rce recommended and it was so voted by the 

delegates " that th e National Conference on Interstate Milk 

Shipments go on record as favoring th e California proposal to 

FDA on residue tole1'ances for DDT and its analogues in milk 

and milk products and that thi> Conference forward the letter 

to F DA by April 13 stating the endorsement of the California 

propo~a l and urging F DA to reconsider th e recent tolerances 

a llotted to DDT and its ana logues in milk and mi lk products 

and give favorable consid erat ion to the Ca lifornia proposa l. " 

The task force recommended changing Sub~ection A.3 to 

reacl: "Sampling procedures and laboratory exam inations are 

a fw1damental and basic component of supervision. The 

surveillance of sample collection procedures sha ll be conducted 

as prescribed in the PHS booklet entit led "E va luation of i\llilk 

Laboratories." The voting de legates accepted this recom­

mendation. 

The revised edition of the report of the "Abnormal Mi lk 

Program" committee which was scheduled to be presented by 

the task force chainnan was not presented since Luther Hort­

man obtained the permission of Chairman Johnston and the 

assembled delegates to present a revision of the revised edhion 

instead . The revision as amended and approved by the votin g 

delegates, is presented below. New material which was not 

present in either th e original report or task fo rce revision is 

ita licized. 

ABNOHMAL J'v[ ILK PHOGHAll•l 

All segments of th e dairy industry should adopt and sup­

port a uniform program for th e control of abnormal milk. 

The dairy industry and the milk regulatory authority are 

jointly responsibl e and should use all available resources and 

techniques to eliminate abnom1al milk from th eir milk supply. 

Indicator tests for th e detection of excessive munber of 

leucocytes in milk are recommended as an adjunct to already 

existing tes ts to provide the consumer with a safe, )1igh quality 

product consistent with th e production of wholesome cla.iry 

products. Uniform screenin g programs for the detection of 

leucocytes are n eeded . 

The Grade "A" Pasteuri zed Milk Ordinance-1965 Recom­

mendations of th e Un ited States Public Health Service em­

phasizes the use of screening tests to detennine th e presence 

of abnormal milk in Section 7, Item 1r. 

"Current Concepb of Bovine Mastitis", published by the 

"National Mastitis Council , Inc., states on page 18 that " ... 

presence of more th an 500,000 leucocytes per ml of mixed 

h erd mi lk strongly suggests a significant incidence of mastitis 

in a given herd." Colostrum milk, mastitis, udder injury, 

stripper milk, and diseased cows are some of the common 

causes of high leucocyte counts. The committee recognizes 

that current knowledge cannot be expected to either erad i­

cate or completely control bovine mastitis, but is of th e 

opinion that th e standard or not more than 1,500,000 leuco­

cytes p er ml on h erd milk is attainable by the application of 

known control procedures which will effectively exclude from 

supplies that milk produced under conditions which clisre­

gmd prevention and control procedures. 

Although several areas have operational programs, a com­

prehensive program for the control of abnormal milk will be 

new in many areas . People must be trained to properly ful­

fill their roles and budgets must be ad justed. For this rea­

son, the committee feels that a program for the control of 

abnormal milk shou ld be implemented by successive steps. 

PHASE !-Effective July 1, 1967. The agreements of th e 

National Conference on Interstate Milk Shjpments state in 

Section II. A. 5 that "Effective July 1, 1967, laboratory 

examinations or screening procedures for the presence of uu­

wholesome, altered mammary secretions, whether of an in­

fl amm atory, infectious physiological or environmental origin, 

in raw milk for pasteurization shall be made at the same fre­

quency as speci fied for bacteriological tests in the milk sani­

tation standard speci fied in Section I. A. 2." The milk pro­

clucer shall be notified of all test results. The official in­

dicator tests sha ll be conducted by an approved laboratory 

utilizing the official indicating tests for th e detection of 

abnormal mi lk published by th e USPHS and subjected to th e 
State Laboratory Certification Program. 

PHASE Il-Effective July 1, 1968 . After July 1, 1968, 

only those interstate milk shippers that are certified to be 

following an indicating test program shall be listed in the 
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quarterl y publication, "Sanitary Compliance and Enforcement 

Hatings of Interstate Mi lk Shippers." It is recomm ended that 

th e U. S. Public Health Service adopt official laboratory in­

cheating tes t( s) for th e detection of abnorma l mi lk and that 

such test( s) be published by th e U. S. Public Health Service 

and subjected to the State Laboratory Certification Program . 

After this date, when a herd milk sample tested by an ap­

woved laboratory indicates the presence of 1,500,000 or more 

leucocytes per ml, th e fo llowing procedure shall be followed: 

a. A warning letter shall be sent to the producer notify­

ing him of th e high leucocyte count. The letter shall 

also list the principal causes of excess/ leucocytes count. 

b. Following the second consecutive indicating test indi­

cating a 1·aw milk count of 1,500,000 or more leucocyte,; 

per ml, an inspection shall be made by an official sani­

tarian or a. 7J erson. designated by him . 

c. A third herd mi lk sample shall be taken. If this sample 

also indicates a leucocyte count of 1,500,000 or more 

per ml, the mi lk regulatory authority shall, if he deems 

it necessary, r equire th e producer to: 
1. Have milking equipment analyzed by a milk equip­

ment serviceman. 
2. Have individual animals examin ed by a veterinarian, 

Cows producing abnormal milk shall be milked sep­

m·ately and th e mi lk shall be withheld from th e milk 

supply. 

PI-lASE III-Effect ive july 1, 1970. A penalty clause shall 

be added for non-compliance with leucocyte standards. Milk 

supp lies having 1,500,000 or more leucocytes per ml on three 

out of five of the last tes ts and con tinued violations of ap­

plicable items of sanitation ( lr and/ or 14r) shall have their 

perm it suspended and / or court action shall be taken in ac­

cordance with Section 3 and/ or 6 of the Grade "A" Pas­

teurized Milk Ordinance-1965 Hecomm endations of the U. S. 

Public H ealth Service: provided that leucocyte counts of 

1,500,000 or more per ml shall not have been officially re­

corded nor penalty applied unless corroborated by the direct 

microscopic leucocyte count or the equivalent as publish ed 

by th e USPHS and subjected to the State Laboratory Cer­

tification Program. 

The NCIMS chairman shall, w it.h the advise and consent 

of t.he Execu.tive Board, appoint an AdHoc Committee on Ab­

normal Milk Contml whose responsibility it shall be to co­

ord-i-nate the effo lt s of this Conference w ith those of other 

official and unofficial groups developing methods and con­

ducti.ng studies on abnormal milk control, wh-ich Committee 

shall Tepolt to th e .1969 NCIM.S w·ith Tecommendatio ns for 

action at that #me. 

Task FoTce On Rat-i.ng And CeJtification 

Eleven questions were submitted to this task force. All 

questions were discussed in detail by the task force which 

voted "no action" on 9 of them. 

The task force recommehd ecl the following new Subsection 

D to the Agreem ents: l\l[iJk laboratory eva luation shall be 

made by qualified state mi lk laboratory survey officers who 

have been standardized by the P.H.S . as state milk laboratory 

survey officers and hold a current ly valid certificate or pro­

visional end01·sement of qua lification. T his recomm endation 
' . . 

was accepted by th e delegates. The task force cons1dered th e 

question which recommended that ·'. . . consideration be 

given to listing all shippers over 90~ across th e board as 90 

or higher. List shippers below 90% to th e nearest whole 

number." The task force moved that no action be taken on 

the fi rst sentence, but that the second sentence be changed 

to read "report and list all shippers to the nearest whole num­

ber. " This recommendation was approved by th e delegates. 

Task Fo rce On Uniform Bill Of Lading A nd Seals 

This task force had seven problems submitted to it, some 

of wh ich were combined before th e submission of the report 

to the Conference and three of which were tabled. The t ask 

force recomm ended changing A.l. to read as follows : "All 

interstate shipments of milk must be accompanied by copies 

of a uniform bill of lading which includes the followin g 

information: 

a. shipper's name, address and permit number 

b. permit number of h auler, if not employee of shipper 

c. point of origin of shipments 
d. tanker identity number 
e. weight of product 
f. grade of product 
g. temperature of product 
h. elate of shipment 
i. nam e of supervising health authority and point of origin 

j. whether the contents are raw, pasteurized or otherwise 

heat treated 
k. seal number on inlet and outlet 
The task force h andled the question to recommend that the 

receiving area official supervising agency retmn a copy of 

th e bill of lading to the supervising agency of the shipper 

with required information noted thereon in the following way: 

Upon request, the local authority or state authority shall re­

turn to the official supervising agency the follo wing infor­

mation: 

a. date and tim e of arrival of product 

b. temperature of product 
c. bacterial count and butterfat test of product on indi vidual 

shipment 
d. adequacy of seals 
e. other pertinent information 

Task Fo rce On R esponsib-ilities Of Partici.pati.ng State Agenci.es 

This task force received seven problems for consideration. 

Their report combines many of these problems. 

The task force recommended that a committee be appointed 

to study the implementation of a Lmiform 1·ep01t form for 

volume conb·ol simi lar to the unifom1 bill of lading. It 

recommended that sta te rating officers more closely check 

volume control form s. These recommendations were approved 

by the delegates. 

The task force r ecommended that all state milk sanitation 

rating agencies make IMS surveys in strict adherence to PHS 

Mi lk Ordinance and not by state milk regulations. This was 

approved by the delegates . The task force r ecommended 

that the title of Subsection C be changed to read "Sampling 

and laboratory control." It also recommended the addition 

of a new item 1. to Section V, C. This new Item l would 

read "Sample collectors who coll ect samples of milk and milk 

products of rated interstate shippers shall be approved by a 

state milk laboratory or rating agency in accordance with the 

sample collection procedures specified in the Public H ealth 

Service booklet entitled "Evaluation of Milk Laboratories." 

Current Items 1, 2, and 3 would th en become n ew Items 2, 

3, and 4. 

Task Force On Th e Hesponsihilities Of Th e Puhlic H ealth 

Service 
This task force was given 11 problems, five of which were 

reported by th e committee as recomm ending no action. Three 

problems reco1nmended editorial changes in the Agreements 
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and were so approved by th e task force and accepted by the 

delegates. 
The task force recomm ended that the PHS take steps to 

develop its facilities and manpower toward the end that it is 
able to effectively carry out its responsibilities incurred under 
"Procedures Coverning The Cooperative State-Public H ealth 
Service Program for Certification of Interstate Milk Shippers." 
This recommendation was accepted by th e delegates. The 
task force recomm ended that th e Conference reaffirm the 
need for continu ed effort by the PHS for th e standardization 
and recertification of th e survey officers and the improvement 
of uniformity between state rating agencies. 

The committee recomm ended also that th e Public Health 
Service list tramfer sta tion by symbol in th e IMS quarterly 
publication. These recommendations were accepted by th e 
delegates. 

Task Force On Procedures For Handlin g Complaints .t\11(1 

Challenges Of VaUdity Of Ratings 
This task force received only two charges, both of which 

were unanimously accepted by th e delegates. These accepted 
charges are listed below: 

l. The recomm endation that th e investiga tion of complaints 
or challenges of validity of ratings be made by th e PHS 
instead of the state rating agency. 

2. Consider revising the penalty to industry wh en th e rating 
agency cannot make proper inves tiga tions called for in 
Section VIII, A, 5. 

Task Force On Th e Application Of Conference Agreements 

,And Special P·roblems 
The task force received 12 prob lems, six of which were 

recomm ended to be tabled . The del egates approved of the 
recomm endations. The recommendation of the task force 
that the USDA and industry representatives be memorialized 
to stud y the feasibility of adopting th e USDA now published 
Frozen Dessert Ordinance was voted down by the delegates. 

TI1e task force recommended that the Conference strongly 
request the PHS to ad ministrati vely reconsider that portion 
of the 1965 Pasteurized Milk Ordinance that concerns itself 
with existing water systems to th e end that th e 1953 pro­
visions be made applicabl e. This was approved by the dele­
gates. The task force recomm ended that a new committee 
be form ed to furth er study the problem of reciprocity. The 
recommendation was approved by th e delegates. 

The recommendation of the task force that the Conference 
recomm end to the PHS that amendm ents and revisions of the 
ordinance be govern ec1 by the rul e-making procedures under 
the Federal Administrative Procedure Act was voted down. 

The task force recomm ended that the rep::nt of the committee 
on "Over-The Road Tankers" be accepted and that the com­
mittee be continued in order to furth er study the problem. 
The recommendation was accepted by the delegates. 

The official general session of th e 11th meeting of th e 
ational Conference on Interstate lvlilk Shipments ad journed 

at 12 :23 P.M., Thursday, April 6, 1967. 

ExECUTIVE BoARD MEETING 

Apri l 6, 1967 

The Executive Board was convened by Chairman 
Johnston at 1: 40 P .M., Thursday, April 6. The Chair­
man called for the election of new officers as the first 
order of business. Shelby Johnson, Kentucky State 
Board of Health , was unanimously elected chairman. 
J. C. McCaffrey, Illinois Department of Public Health, 
was unanimously re-elected to the office of Secretary­
Treasurer. 

The Secretary then presented a group of invitations 
from various organizations inviting the Conference 
for the 1969 or 1971 meeting. The Board voted ·to 
hold the 1969 meeting at the New Albany Hotel, D en­
ver, Colorado, May 25-29. The 1971 meeting .will be , 
held at the Edgewater Beach Hotel, Chicago, May 
23-27. Both hotels have guaranteed a single room 
rate of $10 and twin-bedded room rate of $16 per 
room. 

The Chairman was instructed to appoint a publi-

city committee containing one member each from .1\-. 
agriculture, health, industry and the Public Health f' 
Service with the Conference officers as ex-officio 
members . 

The Board discussed possible changes in the or­
ganization of task forces . Each Board member is to 
convey his ideas in writing to the Secretary-Treas­
urer who will then assemble them and send them to 
all members of the Executive Board. The Board 
voted also to continue the publication of the News­
letter and to again authorize the mimeographing of 
task force reports to be made available to persons 
attending the Conference, prior to the final business 
session. It was voted also to pay any secretarial 
help that might be needed to expedite the printing 
of the task force reports. 

There being no further business, the meeting ad­
journed at 2 :55 P .M. 

Respectfully submitted by 
J. C. McCaffrey, Secretary-T1·easLtrer 
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NATURE AND GROWTH RESPONSE OF THE MICROFLORA OF 
PASTEURIZED, PACKAGED MILK' 

R. B. MAXCY 

DeJ)(lltment of Da·iry Science 
University of Nebraska, Lincoln 68503 

(Received for publication April 9, 1967) 

SuMMAHY 

The microflora of freshly pasteurized, packaged milk is 
heterogeneous, and the numbers are generally low. While it 
is commonly assum ed all bacteria are included in assays of 
numbers with plate count agar and standard methods, under 
nonnal conditions few are able to grow and contribute sig­
nificantly to spoilage. Post-pasteurization contamination , 
which contributes insignificantly to the total count on freshly 
pasteurized, packaged milk, contributes most of the bacteria 
that are capable of growth to cause spoilage during subse­
quent storage. Though there is a delay after pasteurization 
before significant bacte1ial growth takes place, the same group 
of bacteria is responsible at either 5 C or 32. C. 

The growth response of these bacteria was measured with 
a selective medilm1 of nutrient agar containing alkyl aryl sul­
fonate. Data obtained by the use of the selective medium 
indicated a potentially useful approach to quality controL 

The microflora of pasteurized milk is important as 
a potential health hazard and as a potential spoilage 
agent during storage. Since pasteurization destroys 
pathogenic bacteria and common heat sensitive non­
pathogenic bacteria, a major alteration in the micro­
flora is thereby obtained. Post-pasteurization con­
tamination therefore may be distinct and significant 
to the quality of the product. 

; Early observations on the microorganisms surviving 
pasteurization, post-pasteurization contamination, and 
shelf life of the finished product gave results quite 
different from those expected today. For example, 
Dahlberg (6) found the average plate count to be 
more than 13,000 in pasteurized milk. The limited 
kill might logically have been expected due to the 
mild heat h·eatment being applied for pasteurization 
at that time, because the heat treatment was limited 
to protect the creaming properties. These counts 
would have b een even higher with presently recom­
mended plate cmmt media and procedures (2, 16, 20). 
A contemporary publication indicated Dahlberg (7) 
used 37 C for the incubation temperature. The lack 
of inclusion of psychrophilic bacteria is more appar­
ent in view of his data (7) showing no increase in the 
tohl count during storage at 35-40 F ( 1.7-4.4 C) for 
4 days. 

'Published with th e approval of th e Director as paper No. 
1998 Journal Series , Nebraska Agricultural Experiment Station. 

Atherton et al. (2) showed later that bacteria sur­
viving even the mild pasteurization treatment of 62.8 
C ( 145 F ) for 30 min were not able to grow at 4.4 
or 7.2 C ( 40 or 45 F). Thus post-pasteurization con­
tamination, even though small in original numbers, 
accounted for most, if not all, of the subsequent 
growth during refrigerated storage. Their work led 
to the realization that the conh·ol of psychrophilic 
bacteria entering as post-pasteurization contamination 
was a necessity for long shelf life of the finished 
products. 

Year to year improvements in processing, cleaning, 
and operating techniques have increased the shelf life 
of milk apparently through a reduction in post-pas­
teurization contamination with psychrophilic bacteria. 
Simply cotmting the presence of psychrophiles has 
not provided an exact measure of the expected sub­
sequent shelf life of the product. The value in mak· 
ing psychrophilic plate counts is limited as exempli­
fied by Broitman et al. ( 4) concluding that psychro­
philic counts could not b e used to predict keeping 
quality, except that milks with populations of 10 or 
less per ml had long shelf lives. Furthermore, psy­
chrophilic growth must reach 5 to 20 million per ml 
b :- fore a flavor or physical change is observable (17). 

The microflora of pasteurized milk, exclusive of 
post-pasteurization contamination, includes a broad 
spectrum of bacteria reflecting the history of tl1e 
product. Workers such as Egdell and Bird (8) have 
shown that it is not possible to determine the degree 
of post-pasteurization contamination by taking counts 
at various stages in a commercial operation. The 
traditional study of this microflora was therefore 
based on determining the heat resistance of bacteria 
known to occur commonly in milk or to have special 
significance, e.g., the coliform group, the micrococci, 
and the lactobacilli. The common time-temperature 
combination was 61.8 C ( 143 F) for 30 min, sur­
vivors of which were assumed to appear in pasteurized 
milk. 

More recently, however, modern processes and 
practices involve a much more severe heat h·eatment. 
The process of 76 C ( 168.8 F) for 16 sec allows 
approximately 4 times the holding period required 
to effect an equivalent heat h·eatment of 61.8 C 
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( 143 F ) for 30 min (11) . Thus the microflora in 
pasteurized milk from modern processes might be 
quite different than e;,:pected by traditional means 
of predicting the survivors . 

Egdell and Bird (9) found a rather diverse flora in 
commercially pasteurized milk. The extent of the 
heat treahnent, however, was not reported and the 
milk prior to pasteurization had a geometric mean 
count of 257,000 (8) with a plate count incubation 
temperahue of 37 C. Dependent on the exclusion 
of post-pasteurization contamination they found a 
marked difference in outgrowth of the microflora 
when subsequently incubated at 18 C. In more 
recent work Thomas et al. (20) found a more limited 
flora in laboratory pasteurized sam p 1 e s ( 62.5 C 
( 144.5 F ) for 30 min ) . Micrococci and microbacteria 
accounted for 75% or more of the isolates when the 
plate incubation temperature was 28 or 32 C. Post­
pasteurization contaminants were excluded. Obser­
vations in our laboratory also showed a broad spect­
rum of bacteria from CIP equipment and packages 
of milk from the same commercial equipment (13). 
A greater proportion of bacilli was found than was 
found by the previously mentioned workers. 

Observations on the microflora of pasteurized milk 
are further complicated due to the heat injury of the 
microorganisms. Injury from shock of temperature 
change alters the subsequent growth response (12, 
20). It is therefore difficult to differentiate between 
the kill during pasteurization, thermal injury with de­
layed death or slow recovery, and subsequent multi­
plication. 

Commercial interest with economic justifications 
directs efforts to prolong shelf life, which involves 
primarily low temperatures. The ultimate handler 
of milk, e.g. , the housewife, cares for milk only to 
prevent obvious spoilage, with little regard to inter­
mediate levels of bacterial growth. Carelessness grows 
with continued experience of lack of obvious defects, 
e.g., not keeping. the milk under refrigeration. The 
common practice tl1erefore may allow warm condi­
tions for growtl1. 

Studies of tl1e growth response of tl1e microflora 
of pasteurized, packaged milk during cold storage 
have been essentially limited to observations on the 
psychrophiles and to indicators of public healtl1 in­
terest ( coliforms ). Few observations on tl1e growtl1 
response at warm temperatures have been reported. 
D ahlberg (7) allowed quarts of milk to remain at 
room temperature for 6 hr and found relatively little 
growth occurred. He used glass bottles with in­
definite conditions in which tl1e temperature did not 
reach normal room temperature within tl1e 6 hr ex­
posure period. Courmey (5) allowed samples to stand 
at room temperahue for 4 hr after which the average 
temperature was 81 F ( 27.2 C). Changes in the 

standard plate count were small and indefinite in 
direction. There was, however, an increase in the 
coliform count. Warming apparently produced a 
greater response in coliform growth than in tlte re­
mainder of the flora . 

The nature and growth response of the microflora 
determine the type and degree of spoilage as well 
as the extent and type of the health hazards. To ob­
tain more information on ' these phenomena, work 
was undertaken to determine which bacteria or groups 
of ·bacteria are involved. Identification of those bac­
teria growing most rapidly in pasteurized milk should 
conh'ibute to a better understanding of the protection 
of the quality of the milk. 

M ETH ODS 

Grade "A" milk hom th e University Dairy Plant and ·from 
a large, local commercial plant was used. Samples represented 
a period of 7 months and included both the warm and col<jl 
seasons. The pasteurization treatment was at 167 F ( 75.0 C ) 
for 17-18 sec. Cartons were taken from the fill ers to include 
post-pasteurization contamination and provide individual units 
for each test. L ess than an hour elapsed, with precautions 
to prevent wam1ing, before samples were set for the ex­
periment to be perfom1 ed. Total numbers were detem1inecl 
according to Standard Methods for the Examination of Dairy 
Products (1 ) with plate count agar ( Difco ) at 32 C. Shelf 
life observations were made by storage at 5 C ( 41 F ) . 

Platings of the pasteurized milk were made in duplic~ te, 

and three colonies were picked from each plate of the ap­
propriate countable di lution. \~lhil e this technique limited 
the number of isolates from each sample, it avoided the 
common error of over weighting of samples in volving tmusual 
growth situations . . Inoculations from each picked colony were 
made into litmus milk follo~~·ed by streaking onto plate count 
agar with added skin1 milk. Further subcultures were then 
made as appropriate to classify th e isolates followin g the pro­
cedures given in Manual of Microbiological :Methods (1 8) . 
The scheme for classification of the bacteria was based on 
the reaction in litmus milk, nature of surface growth, Gram 
stain, proteolysis on milk agar, catalase production, gas for­
mation in brilliant green lactose bile broth, and spore forma­
tion (staining characteristics and resistance to 80 C for 10 
min ). 

Preliminary observations indicated that certain gram-nega­
tive bacteria accounted for th e major growth response of th e 
microflora of pasteurized milk. To study this group, a selec·· 
tive mediw11 was developed based on previous observations 
of inhibitory activity (1.5) and platings with various concentra­
tions of th e ingredients to determine inhibitory activity. The 
accepted medimn consisted of 2.3% nutrient agar ( Difco ) plus 
0.045% alkyl aryl sulfonate. The source of alkyl aryl sul­
fonate was the active ingredient of N acconol ( Allied Chemi­
cal Corp. ) or Ultra wet ( Atlantic Refinin g Co. ). The plates 
were incubated at 32 C for 48 hr. This medium inhibited 
completely Streptococcus lactis, Streptococcus fa ecaUs var. 
liquefaci-ens, Bacillus cereus, Bacillus licheniformis, Staphulo­
coccus aureus, and B-revibacterium linens. There was no 
detectabl e reduction in th e counts with Escherichia coLi., Pseu­
domonas fluorescens, Ach.romohacter li:polyticum , or A lcalig­

enes u~colactis . \Vhen dilutions of milk were plated using 

I .. 
I 
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TABLE l. FREQUENCY OF O c c uRRENCE \<\l r rH JN CATEGOHIES OF 

BACTERIA JSOLATED FROM 42 SAMPLES OF FHE SHLY 

p ASTEUHIZED, pACKAGED MILK 

N umher of Percent 
Ca.tego1·y isola tes of tota l 

C ram-positive 
nonsporeforming rods 09 40 

Micrococci 80 32 

Bacilli 53 22 

Streptococci 12 5 

Coliform 2 1 

Other gram-negative rods 0 0 

Total 246 100 

the selective medium and isolates made therefrom , over 90% 
of the isolates were common gram-negative rods. 

The above observations on inhibition applied on ly when the 
samples to be plated contained no more than 0.1 ml of milk. 
vVhen greater concentrations of mi lk were present, th e milk 
solids interfered with the selective action of the alkyl aryl 
sulfonate (14) thereby pem1itting the growth of the gram­
positive bacteria. Th e following observa tions, therefore, were 
limited to counts where th e dilutions were l to 10 or more. 

R ESULTS 

M icroorga:nisms in freshly pasteurized, packaged 
milk. 

The standard plate counts of the packages of milk 
from . both the University Dairy Plant and the com-

1 mercia! plant were commonly in the range of 500-
1,500 per ml. The shelf life was 14 days or more at 
5 C. There was no indication of a seasonal influence 
in the count or in the shelf life. 

• 

From 42 samples and 84 plates, 246 isolates were 
studied. The general nature of the microflora of the 
pasteurized, packaged milk is shown in Table 1, 
which presents a grouping of the isolates with related 
physiological characteristics of importance to the 
dairy industry. The relative distribution within the 
various groups wa~ in general agreement with the 
work of others (9, 20) but with a slightly higher fr e­
quency of sporeforming bacilli. The largest single 
group was the gram-positive nonsporeforming rods , 
which were characteristic of the genera Brev·ibacter­

~ ium, Co·rynebacte'l'iu-m, and Microbacterium (3) . Ap­
proximately one-third were micrococci, and slightly 
less than one-fourth were sporeforming bacilli. The 
streptococci accounted for approximately 5%. These 
observations indicate that near 99% of the bacteria 
contributing to the total plate count in pasteurized, 

packaged milk are of minor significance in spoilage 
as compared to the gram-negative rods of post-pas­
teurization contamination. 

Growth response of the microflora in pasteurized, 
packaged milk. 

Most studies on the growth response (increase in 
numbers through multiplication or recovery from 
physiological shock ) of the microflora of pas teurized 
milk have been based on temperatures and conditions 
of normal, proper handling of milk. Some studies 
have involved slight mistreatments through warming 
the packaged milk (5, 7). Mistreatment at a tem­
perature at which most bacteria could grow, however, 
has not been ~tudied. A temperature of 32 C was 
therefore chosen to observe the growth response as 
an extreme of warm exposure. Precautions were 
taken to obtain this temperature within 5 min and to 
maintain it by the use of a thermostatically controlled 
water bath . 

The pattern of growth from the average results 
on four samples is shown in Figure 1. vVitl1 the 
freshly pasteurized milk there was little growth for 
6 hr. Some samples showed little growth until after 
10 hr. vVhen samples from the same process lot 
were pre-incubated at 5 C for 2 days, the growth 
response on subsequent incubation at 32 C was some-
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Figure 1. The effect of storage at 5 C on tl1 e total bac­
terial growth in pasteurized , packaged mi lk durin g subsequ ent 
incubation at 32 C. 
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Figure 2. The effect of storage at 5 C and subsequent in­

cubation for various times at 32 C on Nacconol resistant bac­

teria in pasteurized, packaged milk. 

what greater. The growth response on samples pre­
incubated for 7 days was much greater still . Samples 
pre-incubated for 14 days commonly spoiled by coagu­
lation within 4-6 hr, giving data too erratic to be in­
cluded in Figure 1. These observations indicated 
changes occur during pre-incubation at 5 C that con­
tributed greatly to the growth response and spoilage 
during subsequent incubation at 32 C. Thus it is 
apparent that older milk is much more susceptible to 
spoilage through mi~handling. 

The growth response of selected bacteria. 
The gram-negative bacteria in pasteurized, pack­

aged milk are limited to post-pasteurization con­
tamination. Since these bacteria include the psy­
chrophilic and coliform groups, they represent a major 
problem in quality control. The growth response of 
these bacteria relative to the growth response of the 
total microflora was therefore studied by the use of 
a selective medium as described in the section on 
methods. 

Observations were made on freshly pasteurized 
samples and similar samples that were pre-incubated 
at 5 C for up to 14 days. Data representing the 
averages of 7 h·ials are given in Figure 2. The growth 
response of those bacteria enumerated with the selec­
tive medium was similar to the pattern shown in 

Figure 1, which represented the total standard plate 
count. The count on the selective medium was much 
lower than commonly found by total counts on fresh­
ly pasteurized samples. ·when conditions permitted 
growth within the pas teurized milk, however, the 
counts on the selective medium exceeded 90% of that 
found for total counts. Thus, the bacteria capable 
of growing on the selective medium apparently ac­
counted for the growth during pre-incubation at 5 C 
as well as most of the gro'vvth response at 32 C. 

Relative growth response at 5 C. 
Since growth response at 5 Cis an important factor 

in the quality of pasteurized, packaged milk, ob­
servations on the growth response without including 
the relatively inert thermoduric bacteria should be 
helpful. The · previous data indicated that much of 
the growth response in pas teurized, packaged milk 
held at 5 C was reflected by the counts on the selec-
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Figure 3. The relative growth response of Nacconal rllsist­

ant bacteria and the total microflora when pasteurized, pack­
aged milk was incubated at 5 C. 
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tive medium. Further observations were made on 

this phenomenon. Samples of freshly pasteurized, 

packaged milk were pre-incubated at 5 C, and com­

parative counts with the selective medium and with 

standard plate count agar were made after 0, 2, 7, 

and 14 days. The average results of five h·ials with 

duplicate plates are given in Figure 3. The two 

methods showed similar patterns of growth. In act­

ual numbers, however, the counts with the selective 

medium were approximately 3% of the total at the 

beginning of the incubation period, but accounted 

for an increasing percentage as the test period pro­

gressed. Thus the selective medium appeared to be 

a more sensitive indicator of growth response than 

the total count. 

Relat-ive growth response at 32 C. 
Earlier data indicated that most of the bacteria in 

freshly pasteurized, packaged milk did not grow on 

the selective medium. Similar observations, how­

ever, indicated that an exposure of the sample to 32 C 

allowed considerable growth, most of which could be 

accounted for by plating on the selective medium. 

Additional observations were therefore made. Samp­

les of freshly pasteurized milk-two of which were 

poor in that they contained considerable post-pas­

teurization contamination-were pre-incubated at 32 C 

for up to 10 hr . Periodic counts were made with 

standard plate count agar and with the selective 

medium. The average results of five trials with dupli­

cate plates are given in Figure 4. It is apparent that 

growth response at 32 C could be accounted for by 

using the selective medium. An increasing percent-

INCUBATION TIME- HOURS 

Figure 4. The 1·elative growth response of Nacconol resist­

ant bacteria and th e total microflora when pasteurized , pack­

aged milk was incubated at 32 C. 

age of the bacteria grew on the selective medium as 

the tes t period progressed. 

DISCUSSION 

Modern commercial methods of processing market 

milk provide a finished product with a very low total 

count. And, most of the bacteria remaining grow 

slowly, if at all, except in extreme circumstances of 

long storage or gross mistreatment of the milk. It is 

the occasional troublesome contaminant that is the' 

limiting factor in shelf life. ' 

All the bacteria in milk are presumed to conh·ibute' 

to the total count with plate count agar and standard j 
methods. The inherent variation in the method, how- 1 

ever, is greater than the numb~rs of common spoil-' l 

age bacteria . Thus, with the present level of refine-1\1 

ment in processing equipment and sanitation, reliance~ ~·· 
on total count represents an unrewarding approachi 

to quality control and protection of public health.) 

The apparent limitation in value of the plate count; 

in quality evaluation is in agreement with the con-;\ 

elusions of Elliker et al. (10). 

The results of the observations on the microflora· 

are in general agreement with other workers (8, 9, 
20). The comparatively infrequent occurrence of

1 

troublesome contaminants in fresh 1 y p asteurized, 

packaged milk was apparent in our data. With 246 

isolates there was not a gram-negative proteolytic rod, 

which is generally considered a constant potential' 

trouble source. Similarly, there was only one sample 

with microorganisms considered as coliform indicators 

and these accounted for less than 1% of the 246 iso­

lates. The infrequent occurrence of gram-negative 

rods is in harmony with the general tmderstanding 

that the total coliform and psychrophilic count is less 

than 10 per ml in a properly pasteurized, packaged; 

milk supply. 
The group of bacteria cap able of growth on the; 

selective medium represents the primary problem! 

either at low temp erature storage of 5 C or at ex-: 

treme mistreahnent conditions of 32 C. There is: 

every reason to expect, if the results are h'ue for the· 

extreme temperatures, the intermediate temperatures· 

or combinations thereof would be included. These· 

bacteria occur in pasteurized, packaged milk as post-1 

pas teurization contaminants. A selective medium to· 

refl ect growth response of post-pasteurization con-· 

tamination therefore seems warranted. 

vVhile the value of plating with the selective med-1• 

ium is limited to measuring growth response of select-: 

eel bacteria, recognition of the general importance ofJ 

this group of bacteria may lead to tests of fmther " 

practical applications. A quick test for quality evalu-' 

ation would be most helpful, and work along these' 

lines is now underway in our laboratory. 
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FDA REDUCES TOLERANCE ON 

ALDRIN AND DIELDRIN 

The Federal Food and Drug Administration has re­
duced tolerances for the insecticides aldrin and 
dieldrin on some raw agricultmal commodities and 
has withdrawn entirely the tolerance on others. The 
maximum tolerance now permitted for either pesti­
cide in or on any food will be 0.1 part per million. 
This is a reduction from the levels formerly permit­
ted, 0.75 and 0.25 part per million. 

An interim tolerance for citrus and grains was in­
cluded in the new order to remain in effect pending 
review by an advisory committee requested by a peti­
tioner for the tolerances. 

The possible transmission to meat or milk of aldrin 
or dieldrin residues (in both cases as dieldrin ) from 
grain or cih·us pulp fed to animals is the primary 

issue in establishing tolerances for these commodities. 
The tolerances established today reflect the recom­
mendations of FDA's first advisory committee on al­
drin and dieldrin tolerances. The committee was 
established to explore the safety of these pesticides, 
as recommended by the President's Science Advisory 
Committee on Use of Pesticides. 

Aldrin tolerances for total residues are es tablished 
at 0.1 part per million for 29 fruits and vegetables; 
zero on 46 raw agricultural commodities, including 
fruits , vegetables, and animal feeds. 

Dieldrin tolerances are established at 0.1 part per 
million for 34 fruits and vegetables, and zero for 29 
vegetable and feed crops. 
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SuMMARY 

A total of 223 samples of bulk Grade A dry milk powder 
from 39 dryers was examined for bacterial count, coliform 
t:ount, and the presence of saL110n ellae; direct microscopic 
counts ( DMC ) also were made on 211 of th ese samples. No 
salmonellae were detected. Bacterial counts ranged from 260 
to 1,300,000 per g; but only 15.2% of the samples exceeded 
the 30,000-per-g limit recomm ended by th e Public H ealth 
Service. Coliform counts ranged from 0 (none detected) to 
120 per g, but only 0.9% of the samples exceeded the 90-per-g 
limit. About 20% of th e samples yielded excessively high 
DMC. 

Early in 1966, a relatively rare serotype among the 
salmonellae, Salmonella new-brunswick was being 
isolated at a much higher rate than the previous 
years' experiences indicated as normal. In 1963, six 
isolations had been made and in 1964, four. Betvteen 
October 1965 and February of 1966, however, 13 
isolations were made-a sixfold increase over previous 
years; furthermore, eight of these isolations were 
from individuals 1 year of age or under (a marked 
shift toward the lower age group), and ten of the 

i patients had a positive history of exposure to instant 
non-fat dry milk (5). 

Since early 1966, a great many samples of dry milk 
powder have been examined, and isolations of at least 
11 serotypes of salmonella have been made by federal 
and state agencies from dry milk powder from more 
than 20 drying plants in 11 states (6). These find­
ings stimulated our interest in the sanitary quality 
of non-fat dry milk being produced in <:hying plants 
that operate under the provisions of the "Grade "A" 
Pasteurized, Condensed· and Dry 1ilk Products Sani­
tation Ordinance recommended by the U. S. Public 
Health Service (3, 4). Arrangements ·were therefore 
made early in May of 1966 for the collection of samp­
les of "Grade A" dry milk powder from plants lo­
cat~d in all parts of the United States. Upon arrival 
in Cincinnati, Ohio, they were examined for the 
presence of salmonella, viable bacterial count, coli­
form count, and direct microscopic count, to get a 
clearer picture of the quality of the milk being used 

and the product being produced. This paper de­
scribes the results of this study as they reflect the 
quality of the raw milk and the dried product. 

ExPE!UliiENTAL PHOCEDURES 

Specimens 
The samples of dry miJk powder were collected in plastic 

specimen containers at intervals dmin g the drying process or 
from lots of dry milk in storage at the drying plant. Al­
though samples in excess of 100 grams were requested, in 
some instances smaller samples were 1·eceived. ' i\lhen this 
occurred, samples of the same "run" or "lot" number were 
combined and examined as a single sample. Samples were 
mailed to the Cincinnati laboratory either directly from the 
drying plant area or from the nearest Public Health Service 
Regional Office. The samples were tes ted shortly after re­
ceipt, usually within 1 week after collection. 
Methods 

The samples were examin ed for the presence of salmonellae 
by the following method agreed upon jointly by the Com­
municab le Disease Center, the Food and Dwg Administra­
tion, and th e Division of En vironmental Engineering and Food 
Protection as follows : 

One hundred grams of dry milk powder were reconstituted 
in 1,COO ml of steri le distilled water in a 2-liter flask. To 
thi~ was added 20 ml of a 0.1% aqueous solution of brilliant­
green dye ( Bacto" BTilliant-Green, control number 433358). 
The flasks were incubated at 37 C for 18 to 24 hr. A loop­
ful of material from each flask was streaked onto brilliant­
green agar ( Difco control number 439158) containing sodimn 
sulfadiazine ( 80 mg per liter of agar). At the same time, 
10 ml of the material from each fla sk was added to 100 ml 
of tetrathionate broth ( Difco control munber 436980) con­
taining bri]Jjant-green dye ( 10 ml of a 0.1% solution per 
liter ). The plates and tetrathionate we1·e incubated at 37 C 
for 18 to 24 hr and a loopful of th e tetrathionate broth was 
~treakecl on a brilliant-green sulfadiazine ( BGS ) agar plate 
and incubated fm· 18 to 24 hr. The BGS plates were ex­
amin ed for colonies typical of Salmonella after 24 hr at 37 C 
and again after a 24-hr incubation at 1·oom temperature. The 
on ly exception to the method agreed upon was the use of a 
35 C incubation temperature after trials indicated it was 
equa ll y sa tisfactory. 

"lvfention of commercial procluds docs nut impl y endorsement 
by th e Public Health Service. 

The bacterial plate counts, th e coliform plate counts, and 
th e direct microscopic counts were cletem1ined as directed 

in the llth edition of Standard Methods for the Examination 
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of Dairy Products (1). Isolates of coliform organisms from 
th e violet-red bile agar plates were examined for their ability 
to produce indole from tryptophane, and acetyl methyl car­
binol from glucose; their ability to utilize ci trate as a sole 
source of carbon; and th e fin al pH in glucose broth by th e 
methyl red reaction. Th e isolates were classified as types ot 
E. coli, A. aerogenes, interm ediates, or atypical colifonn or­
ganisms on th e bas is of the IMViC patterns obtain ed (2). 

REsuLTS AND DiscussiONS 

A total of 287 samples was received. This in­
cluded 275 samples from 39 dryers, and . 12 samples 
from the Cincinnati Laboratory of the Food and Drug 
Administration that had been previously tested by 
them. Samples containing less than 100 grams were 
combined; therefore, only 223 samples were examined 
for salmonellae, bacterial plate count, and coliform 
plate count. Of these, 211 were examined for direct 
microscopic count; the samples from the FDA were 
not so examined. 

Bacter-ial Plate Count 
The bacterial plate counts ranged from 260 to 

1,300,000 per g with a mean of 28,000 per g and a 
median count of 2,000 per g. Of the 223 samples, 
34 ( 15.2%) exceeded the 30,000-per-g limit for Grade 
A dry milk products, (3) and 41 ( 18.3%) exceeded 
the 20,000-limit (4). 

Of the 39 dryers from whom samples were re­
ceived, 12 ( 30.8%) submitted one or more samples 
that had counts over the 30,000-per-g limit, and 13 
( 33.3%) , samples with counts over the 20,000-per-g 
limit. 

The bacterial plate counts were read after incu­
bation at 32 C for 72 hr as required by Standard 
Methods (1). They were also read at 48 hr, and the 
levels obtained at the two incubation times were 
compared. The same person, counting the same · 
plates, might obtain. differences in colony count as 
great as ± 5% between the two counts (1); therefore, 
differences of -+- 5% or less in the 48- and 72-hr 
counts were considered as similar counts. An ex­
amination of the counts at 48 and 72 hr showed that 
64 (28.7%) of the samples had similar counts; 25 
( 11.2%) had lower counts at 72 hr than at 48 hr; and 
132 ( 60.1%) had higher counts at 72 hr than at 48 hr. 
The average p ercent of decrease in those samples 
that gave lower counts at 72 hr was 28.5%. Many of 
these lower counts resulted from the presence of 
spreaders that made accurate counting more difficult 
at 72 hr. The average increase in colony count in 
those samples that had higher cotmts at 72 hr was 
53.2%. The percentage increase ranged from 6 to 
755% with a median of 25%. For counts falling in the 
range of 100 to 1,000 organisms per g, the median 

was 27%; in the range of 1,100 to 10,000, the median 
was 16%; in the range of 11,000 to 100,000, 41%; and 
in the range of 110,000 to 1,000,000, 41%. 

In spite of the fact that over half of the counts 
increased with the longer incubation period and that, 
in some instances, this increase was very great, the 
number of samples that were above the limit at 72 
hours but not at 48 hr was very small. On the basis 
of the 30,000-per-g limit (3) only two samples were 
over-limit at 72 hr that were acceptable at 48 hr, 
and on the basis of 20,000 per g, ( 4) only four. 

The results with this relatively · small number of 
samples indicate that the proposed change in Stand­
ard Methods for the Examination of Dairy Products 
from a reading time of 72 hours to 48 hours in the 
examination of dry milk powder would not signifi­
cantly affect the number of samples rejected . because 
of high bacterial plate counts. The fact that nearly 
one-third of the dryers had one or more specimens 
in a drying "run" that had bacterial plate counts 
above the recommended limits indicates a need for 
some improvement in the general sanitation of the 
drying plants, in the pasteurization process and its 
controls, or in the quality of milk being used. 

Coliform Counts 
Of the 223 samples examined, 19 ( 8.5%) contained 

coliform organisms as indicated by the appearance 
of one or more colonies on the violet-red bile agar 
plates, which were verified as coliform organisms by 
producing gas in brilliant-green lactose bile broth 
( BGLB ) in 24 to 48 hr. Only 2 ( 0.9%) of the samples 
contained coliform organisms at levels in excess of 
the 90-per-g limit, (3) and only 6 (2.7%) exceeded 
the 10-per-g limit ( 4). Although 13 ( 33.3%) of the 
dryers had one or more samples that contained coli­
form organisms, only 2 ( 5.1%) had samples that ex­
ceeded the 90-per-g limit, (3) and 5 ( 12.9%), that 
exceeded the 10-per-g limit (4). 

In addition to verification in BGLB, isolates of the 
coliform organisms were made and tested for their 
IMViC patterns . Twenty strains were isolated and 
tested: three were E. coli, six were intermediate 
types, five were A. aerogenes, and six gave atypical 
reactions. The range of coliform counts were. from 
0 (none detected ) to 120 per g, with a median count 
of 0 (none detected ) per g and a mean of 1.5 per g. 
One isolation of E. coli was associated with a speci­
men that had an excessive bacterial plate count 
( 1,000,000 per g ), and two were from the samples 
with the highest coliform counts (50 and 120 per g). 
The other coliform isolates were not associated with 
either high bacterial plate counts or excessive coli­
form counts; in fact , 9 of 10 coliform isolates were 
made from single colonies on groups of three plates 
containing 10 ml of the reconstituted milk. 
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These results indicate a gratifying degree of free­
dom from contamination by fecal coliform organ­
isms and a relatively low level of contamination by 
any type of these organisms. 

Salmonellae 
o isolations of salmonellae were made from any 

of the samples from the 39 dryers . The 12 samples 
from the Food and Drug Administration (FDA ) 
laboratory were used as a control on the salmonellae 
method. The FDA had found 11 of the 12. samples 
positive for salmonellae, but indicated that the con­
tamination was not uniform throughout these samples 
and that sub-samples tested by different laboratories 
were not always positive. In this study, 8 of the 12 
samples were positive when tests were done on 100-
g portions. Furthermore, when known levels of 
salmonellae w,ere added to dry milk powder before 
testing, positive results were obtained with the addi­
tion of about 8 salmonellae per 100 g of dry milk 
powder, but not with 0.8 organism per 100 grams . 
The method used in this study should have been cap­
able of detecting salmonellae had they been present 
at levels above the sensitivity of the testing procedure. 

Direct Microscopic Counts 
Direct microscopic counts (DMC ) were made to 

obtain information on the quality of the milk used 
in the preparation of dry milk powder. Inasmuch as 
most of the 39 dryers are listed in the D eparhnent 
of Health, Education, and W elfare Sanitary Compli­
ance and Enforcement Ratings of Interstate Milk 
Shippers as producing bulk non-fat dry milk powder 
from Grade A milk, it is assumed that the raw milk 
should meet the standard of no more than 400,000 
clumps per ml, which is equivalent to 4,000,000 
clumps per g of powdered milk made from such milk 
(3). 

The DMC ranged from 200,000 to 630,000,000 
clumps per g with a mean of 11,000,000 and a median 
of 3,000,000 clumps per g. Of the 211 samples on 
which DMC were made, 95 ( 45.2%) were above the 
4;000,000-per-g level. Of the 39 dryers from whom 
samples were received, 30 (76.9%) had one or more 
samples with counts over this level. Although in 
some instances only one or two samples from a dryer 
were tested, the · average number of samples per 
dryer was six; the range was one to 15. The counts 
of all the samples of nine dryers (23.1%), over half 
the samples of eight ( 20.5%), and only one snnple 
of seven ( 17.9%) were above the 4,000,000 clumps-

per-g limit. Because of the relatively large con­
version factor (300,000 ) used in the DMC, minor 
differences in counts have little real meaning. For 
example, DMC of 3,000,000 and 6,000,000 indicate 
a difference between one clump and two clumps per 
microscopic field; the latter count, however, places 
the samples above the acceptable level, whereas the 
former is within the acceptable range. 

The results were furth er evaluated in relation to 
the individual dryers by computing the mean DMC 
for each dryer. Seventeen ( 43.6%) had average DMC 
below the 4,000,000 clumps-per-g limit, 14 ( 35.9%) 
had average DMC in the range of 4,000,000 to 8,000,-
000 clumps per g, but 8 (20.5%) had average DMC 
of over 10,000,000 clumps per g. 

The results of these studies suggest several possi­
bilities in relation to the drying operation and the 
milk being used. Assuming a reasonable degree of 
sanitation in the plants, the eight dryers all of whose 
specimens yielded DMC of over 10,000,000 per g 
could not have been using milk meeting the Grade A 
Standards (3). Those other dryers who had one or 
more samples with DMC over the 4,000,000 per g 
limit may have been using Grade A Milk but, if so, 
somewhere in the process a build-up of organisms 
was occurring so that some of the samples of dry 
product were heavily contaminated. The fact that 
76.9% of the dryers had one or more samples with 
DMC above the acceptable limit suggests that more 
careful attention should be given to plant sanitation 
or the quality of the milk being used, or both. 
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WATER USE AND CONSERVATION IN FOOD PROCESSING PLANTS' 
BERNARD A. TWIGG 

Dep01tment of Horticu lt ure 
Uniuersity of Nlarylan d, College Pm·k, 20742 

The first question to be asked on water usage in 
processing plants should be: "Are you using enough 
water?" The primary consideration in the use of 
water is to accomplish the task for which the water 
is being used . In addition to product conveyance, 
such as in flumes, two of the more important uses 
are in washing the ravv product and cooling cif the 
finished product. These primary purposes must be 
accomplished without any sacrifices as to the amount 
of water being used . There are a few h·ends in the 
food indush-y, as a matter of fact, that suggest an 
increase in water usage. 

Research on spoilage prob abilities has shown that 
microbial counts for foods in the final container are 
influenced by the sanitation condition of the plant 
and the quality of water in which the product has 
been handled and conveyed. Due to increased em­
phasis on quality and more rigid definitions of clean 
food, it has been estimated that approximately twice 
as much water is now used per case than 20 years 
ago. The increased interest shown by regulatory 
agencies and government buying agencies on the 
sanitation of the plant and the wholesomeness of the 
final product suggests even a furth er increase in the 
amount of water used per case of product. 

In this era of mechanical harvesting even a further 
increase in water may become necessary for field 
cooling, water hauling, and removal of excess soil and 
debris which appears to be characteristic of mechani­
cal harvesting as compared to hand picking. In­
crease use of water conveyance systems has also 
greatly increased water usage. 

' i\7ATER C oNSERVATION 

Regardless if enough water is being used or not 
or if more water will be required to accomplish cer­
tain tasks in the future, there is always room for 
water conservation in most plants due to (a) new 
processing procedures; (b) more efficient equipment; 
(c) avoiding unnecessary use or waste of water; and 
(d) reuse or recirculation of water. 

It must be remembered that all water released in 
the plant, regardless of how small the amount, bas to 
be disposed of in some manner or another, resulting 
in an additional load on the waste disposal sys tem. 
In addition each of us has a responsibility to conserve 

'From th e J\1faryland Processors 1\eport, December, 1966. 

the quantity and preserve the quality of the waters 
of our state and nation . Thus, the second question 
to be asked is: "H ow can the 'total load (water ) on 
the was te disposal sys tem be reduced?" 

At a recent National Canners Association conven­
tion , i\!Ir. Blair Bowers reported on a survey he had 
conducted for NCA which showed several interest­
ing facts. As the operating rate increases the use 
of water per unit product decreases. Thus any fact­
ors which increase the flow of product through the 
plant is a step in the direction of more efficient use 
of water. Along this same trend, factors which im­
proved case yield/ per ton of product decreased the 
waste load per unit of raw product being processed. 

According to fr. Bowers, new and improved equip­
ment is having a tremendous impact on water utili­
zation. Continuous cookers and hydrostatic steri­
lizers have resulted in significant decreases in groww 
water used per unit of product in contrast to still 
retorting. Improved and more efficient fillers which 
have less spillage will conserve water and also reduce 
the bio-oqgen demand (BOD ) load of the waste. 

In general it appears that some of the more ad­
vanced and automated equipment coupled with 
better methods of handling water and waste, such 
as better spray washing systems, improved cooling 
sys tems, automatic-monitoring· and control of water 
flows, separation of concentrated from dilute waste, 
improved clean-up operations and recirculation of 
water can contribute significantly to the efficient 
utilization of water. 

UNNECESSARY UsE oR W ASTE OF W ATER 

The following suggests certain areas where the 
processor should p ay particular attention: 

l. All water hoses should have automatic shut-off valves 
to prevent waste of water when hoses are not in u se. A 
runn ing hose can discharge up to 300-400 gallons of water 
per hour. 

2. Use low-volume high-pressure nozzles rather than low­
p ressure sprays for clean-up. The high-pressure system uses 
less water and will do a more effi cient job of cleaning. 

3 . Avoid unnecessary water overflow from equipment, 
especially when not in use. 

4. Avoid using water to flum e the product or solid waste 
when the material can be moved just as effectively in a dry­
state by conveyors. 

5. Avoid usin g water in excess of the amount needed to 
accomplish the job, such as reducing cooling water flow to 
th e minimum n eeded to accomplish th e necessary temperature 
drop. 
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6. Rain water run-off from buildings should be diverted 
away from th e factory and not allowed to inadvertently be 
collected in the waste disposal system. 

7. Certain water used in the p lant, especiall y can-cooling 
water, which is not reused and which m eets the purity re­
(juirements of the Maryland Department of \Vater Resources. 
may be discharged directl y into streams without prior treat­
ment through a waste disposal system. In some cases th is 
may amount to over 50 percent of th e total . water used. 

REusE oF -vv ATER 

Indiscriminate reuse of water in the processing 
plant can result in costly spoilage losses. However, 
reuse of water under recommended practices can 

·greatly reduce total water consumption. In general, 
the reuse of water in certain operations is permissible 
if certain water quality factors are met and certain 
guidelines followed : 

Only fresh water should be used where prepared 
or partially prepared products, such as blanched peas, 
beans, asparagus, dried fruit, peeled tomatoes, etc. , 
should only come in contact with water. Also, only 
fresh water should be used in blanchers or in final 
flumes and product washers. 

Reuse of water is permissible and advisable in cer­
tain operations. By using the counterflow principle 
of \.Vater usage the cleanest or final water may be 
reused within a given op eration, such as in a se­
quence of washers or flumes, if it is counter-flowed 
to the direction of movement of the product. For 
example, where a raw, unprepared product is given 
two successive cold-water in1mersion washings, the 
water from the second washing may be used as 
make-up water for the first washing, if it is not 
heavily contaminated with organic matter and in­
sects. The same principle would apply to flumes 
used for conveying and washing raw unprepared 

; produce. 
The water from can coolers, in general, is fairly 

uncontaminated and may be reused as make-up 
water in can cooling as well as at numerous other 
locations within the plant. 

PRECAUTIO! s IN THE REusE OF vV ATER 

Recirculation of washer and flume water (using 
the counter-flow system) must be carefully conh·olled 
to prevent excessive accumulation of soil and o~· ­
ganic debris. Reclaimed water for washers and 
flumes should be effectively chlorinated if the tem­
perature is not held at 80 F or below. 

All vvater for reuse should first be screened. If 
used for cooling cans, it must be chlorinated, and 
chlorination is recommended for all reused water. 
(A chlorine residual of 0.5 to 1 pp,m increased to 4-5 
ppm for a short time about every two weeks) . 

\ iVater must not be reused for any purpose other 
than cooling cans if it has been treated with dichro­
mate or other corrosion inhibitors. If cooling water 
is reused in other equipment than can coolers, a 
separate piping and pumping system is required, 
with no cross connections to the potable water supply. 

A copy of a "Water-Economy Check Table" use­
ful as a guide on the reuse of wa ter is available from 
the author. 
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NITRATES IN PRIVATE WATER SUPPLIES 
IN MORGAN COUNTY, MISSOURI 

HUGH J. INGLISH 

State Division of H ealth 
Jam estown, Missou ri 65046 

A survey of private water supplies in Morgan 
County, Missouri, made by representatives of the 
Missouri Division of H ealth, was begun early in 1965 
and carried on into 1966. It was prompted by nu­
merous communications received from residents of 
the county requesting assistance and information. 
Professional consultants suggested nih·ate in the water 
could be a contributing factor to some of the prob­
lems farmers had experienced with their livestock. 
The medical profession suspected contamination of 
the water used by some of their patients. Members 
of local 4-H Clubs stimulated interest through the 
health phase of their club activity. 

GEOLOGICAL C01\'DITION 

1Iorgan County is generally considered to be in the 
Ozark :tviountains region, although the gently rolling 
plains of the northern part could be excluded. A 
pronounced escarpment separates the plains in the 
northern part from the highly dissected area of the 
south. The upland in the north is underlaid with a 
dolomite of the Jefferson City formation while in 
the highly dissected areas the Roubidoux and Gunter 
formations produce massive rock ledges. 

The oolitic dolomite of the Jefferson City forma­
tion and the sandy dolomite of the Roubidoux have 
contributed to the formation of mammoth caves. 
One cave receives a heavy flow of surface water fol­
lowing a rain but extensive exploring has not revealed 
the surface opening through which the water enters. 
A number of caves have been explored while others 
have not. Probably some caves exist that have never 
been located. ·· 

A variety of minerals are known to be present in 
practically every township in the county. Many of 
the mineral deposits are located in circles and sinks 
and are described as pocket deposits. Numerous 
prospect holes and mine shafts have peneh·ated the 
Roubidoux formation and some have pierced the 
Gunter. Mine shafts, prospect holes, and caves pro­
vide direct openings into the water bearing forma­
tion and probably conh·ibute to the nitrate contamina­
tion. 

R ESULTS OF Tim TESTS FOR ITRATES 

Samples have been collected from a total of 157 
wells. At the time of sampling, a data sheet was 

filled out supplying available information about the 
wells. Lack of information· or reluctance of the 
owner to give this information reduced the number 
of wells on which complete data was obtained. All 
samples vvere submitted to the Missouri Division of 
Health Laboratory in Jefferson City for analysis. 

A laboratory report was returned on 157 samples. 
The following nitrate levels were reported in parts 
per million: 

40 samples contained no nitrate. 
27 contained less than 1 ppm. 
44 contain ed 1 ppm or more but less than 20 ppm. , 
23 contained 20 ppm or more but less than 45 ppn~. 
23 reports indicated contamination in excess of 45 ppm, the 
level considered as the maximum acceptable for a public 
water supply. 

To date, the highest nih·ate contamination found 
in this study is 220 ppm. Two wells have llO ppm 
and one has 100 ppm. Three of these wells are in 
one township, but the fourth is . located on the op­
posite side of the county, at least twenty miles away. 
Eight townships have one or more well with the 
nitrate levels above 45 ppm. These eight townships 
are located in the chief farming area in the northern 
part of the county. 

\ iVELL CONSTRUCTION OBSERVED 

The surface construction of sixty-four wells was 
deemed to have met the recommended standards of 
the Missouri Division of Health. Seventy nine did 
not have satisfaction protection. Of the wells that 
did not meet the standards, 82% showed nih·ate con­
tamination. However, nearly 80% of the wells that 
did meet the standards were also contaminated. This 
slight variation may have no significance, but it may 
also indicate that the surface water in the immediate 
area of the well is not the source of the nih·ate. 

One third of the wells with solid casings are free 
of nitrate, while only one seventh of the wells with 
non-solid casings showed no nitrate. Since only 13 
wells are cased to a depth of 100 feet or more and 
only four of these are free of nih·ate, it would seem 
most likely the source of contamination is a water 
bearjng strata below the average casing depth. Sev­
eral of the old wells have been replaced with new 
ones since this study began. 

( 
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SIGNIFICANCE OF TITRATES L'\T WATER S UPPLIES 

Chemists describe nitrates as salts of nitric acid 

that contain the N03 radical, while nitrites are the 

salts of nitrus acid that contain the N02 radical. 

These chemicals are produced in nature and are the 

results of the breakdO\·Vn of proteins. It is generally 

considered that if nitrites are found in water it in­

dicates pollution and signifies ac.tive bacterial action 

and the presence of organic matter. itrates in 

water, without nitrites, are an indication of and an 

index to past pollution. 
Many authorities recognize nitrates in the water 

as a contributing factor in animal health or rather 

lack of good health. Diagonosis of nitrate poisoning 

in animals probably dates b ack to the 1890's. Then 

it was usually called stalk field poison. Trouble in 

the herd began about the time of the year that cattle 

were permitted to graze fields of corn stalks after 

the ears had been harvested. Stockmen soon be­

came aware that some seasons the stalks were more 

toxic than others. Researchers in animal nuh·ition 

found through investigations that the variations of 

nitrate level in the plants were directly associated 

with the growing season . 
With a season inducive for the plants to store 

nitrates as such rather than as plant proteins and the 

drinking water containing a high level of nitrates, 

it is easy to see that an oversupply of nitrates could 

be available for the stock The onset of nitrate 

poison may be rapid and the results may be fatal. 

However, with lo·wer concentration, the animals may 

develop an unthrifty condition. Varying degrees of 

infertility, pre-mature birth, and poor viability of 

the newborn are some of the obvious results of 

Research in human nutrition and the evaluation 

of the injestion of nih·ates has lagged behind ex­

perimentation in animal nutrition. Methemoglob­

inemia, in which nitrates have been considered a con­

tributing factor , has been recognized as a disease of 

the very young since about 1948. It is only recently 

that doctors have begun to consider nitrate injestion 

in adults as contributing to chronic illness. 

In October, 1966, a federal grant was made to 

the University of Missouri to be used in the study 

of the occurrence of nitrates in Missouri water sup­

plies . The study is being conducted by George E. 

Smith, Director, \Vater Resources Research Center, 

University of Missouri. It is understood that the 

study is directed to ground vvate1: supplies primarily, 

with attention to amounts of nitrates and probable 

sources. Consideration is also being given the wide 

use of soil fertilizers. 1 o doubt much valuable in­

formation will be available from this study of some 

5000 wells. 

CoNCLusiON 

; nitrate ingestion. 

It is obvious that tl1e survey of the 157 private 

water supplies in Morgan County, Missouri has not 

conh'ibuted any significant knowledge in the solution 

of the evergrowing problem. However, it is hoped 

that because of this study a higher percentage of the 

new wells drilled for private use will be cased deep 

enough and adequately sealed so that only nitrate 

free water can be pumped from the well. \Veils 

that are pressure grouted well belovv the stratified 

rock formations are at this time nitrate free. Maybe 

one answer to tl1e problem is a reliance on public 

water systems developed through the formation of 

more water districts. 

DANGERS IN ACID TREATMENT OF WELLS 

The following comn;mnication has been sent to all 

local health officers, state and local sanitarians in In­

diana by Frank E. Fisher, Director, Division of Food 

and Drugs, Indiana State Board of Health. 
" It has been a common practice in Indiana for well drill ers 

to 
1
acidi ze wells in order to dissolve incrusting minerals from 

th e screen or formation and restore efficient operation . r\ 

number of strong acid preparations have been used and a few 

are offered for retail sale to the hom e owner for a do-it-your­

self job. 
"An informed well driller would realize that, fo llowing 

sufficient reaction tim e, the well should be pumped 'to waste' 

until th e water had returned to normal. The acid solution 

should never be pumped throu gh th e plumbing system in a 

home, especia ll y plumbin g of copper pipe. An acid solution 

standing in th e plumbing could dissolve enough metal from 

brass or bronze fittin gs and copper pipe to ca use serious in­

jury and illness in persons who drink even small amounts of 

this water. 

"All public health officers and sanitarians should be alerted 

to th e dangers involved in acid treatm ent of a well. vVells 

so treated should be pumped ' to was te' where partially spent 

acid and sa lts will cause no damage. Acid must never be 

pumped into a house plumbing system ." 

. I 
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FOOD AND MODERN TIMES' 
RICHARD A. PRil\'DLE

2 

Bureau of Disease Pre vention and Environm ental Control 
Pu/Jlic Health Semice, U.S. Departm ent of H ealth , Edu('({tion, and ' .Velfare 

vFashin gton , D. C. 

One of the bes t comedy films ever made in this 
country was probably a film called Modern Times, 
with Charlie Chaplin . Mr. Chaplin was an assembly 
worker on a constantly accelerating assembly line, 
and the faster he worked, the more ludicrous he be­
came. Modern Times was one of the first films ever 
to comment on the new, complex, modern technologi­
cal environment. 

As you are aware, we are now living in Modern 
Times, and the assembly line on which we work is 
constantly accelerating-in terms of population, pro­
duction , and complexity. Today it is my privilege to 
be speaking to a group which has long worked to 
meet the challenge of these speeded-up factors. You 
have worked with an industry which has carved a 
market out of the growing population, which bas met 
the need for great productivity, and which has pro­
duced profits not only for the industry but also for 
the consumer in terms of better products. The fluid 
milk industry, and you vvho are responsible for the 
safety of its products, are at the very least keeping 
pace with the mounting complexities of our Modern 
Times . 

On reason this has been possible is that the milk 
industry has by and large faced its problems squarely. 
It is no secret that milk-an almost perfect food nu­
tritionally-can carry diseases such as tuberculosis, 
brucellosis, typhoid fever, scarlet fever, diphtheria, 
and many others. To keep it safe, milk must come 
from healthy animals and must be handled under 
highly sanitary conditions . But rather than debate 
these statements, the milk industry has joi11ed govern­
ment in a prograni' that insures the safety of the Na-· 
tion's milk and milk products. The industry has co­
operated to insure that our milk does, in fact, come 
from cows free of tuberculosis and brucellosis, that 
it is indeed handled in the most hygienic way possible, 
and that it will not cause disease. 

Our State, local, and F ederal Governments have 
recognized their obligation to protect the public 
health in respect to milk-borne hazards. At all levels, 
the need for protecting the public was identified, the 

'Presen ted at the ' ational Conference on Interstate Milk 
Shipm ent~ . Miami Beach, Florida, April 3, 1967. 
2Assistant Surgeon Cenera l and Chief, Bureau of Disease 
Prevention and Environmental Control, Public Health Service, 
U. S. Department of H ea lth , Education and \Vel fare. 

resources were mobilized, and a pure milk supply 
was achieved. 

Less than 20 years ago industry and government 
joined in the cooperative milk certification program. 
vVhere 17 states participated in this program in 1951, 
47 states are now participating. The program encom­
passes 155,000 dairy farms and more than 1,500 ship­
pers. More than 12 billion pounds of milk a year are 
shipped in interstate commerce under this program. 
Both as a health official and as a consumer, I can say 
I'm greatly pleased with this record of efficient co-
operation and health consciousness. , 

The food industry in general-and especially the 
milk industry-! know, is deeply conscious of its 
responsibility to protect the health of the public. 
Indeed, the general good health of the Nation is in 
part due to the excellence and efficiency of the food 
industry-from farm production to retailing. As a 
public official I can vouch for the concern of the 
Government in this field and for the quality and 
diligence of the programs for protecting the public 
health. o one knows better than yourselves the 
effectiveness of the programs which you operate. The 
fact that American families can be confident as to · 
the purity and safety of the some 12 billion pounds 
of milk shipped each year under this program is 
testimony to your efforts. 

But there's always a danger in looking back on a 
successful record. The often-quoted baseball pitcher, 
Satchel Paige, phrased it quite well. "My philosophy 
is this ," Paige is supposed to have said, "don't ever 
look back; somebody may be gaining on you." How­
ever, I don't think it really hurts to look back now 
and then, especially when you have a good record. 
vVe might be able to learn something from it. But 
I think it's even more important not to stop running. 
In these Modern Times we have to run pretty fast 
just to stand still. The year 1967 is not the time to 
rest on our laurels-not for the milk certification pro­
gram, not for the milk industry, and not for the food 
industry. 

Our assembly line is now moving faster than ever 
before. And unlike in the Charlie Chaplin movie, 
inability to keep pace could have grim results. I am 
speaking now of food in general and of the growing 
and clamorous population, of the need for further 
increased production, of new production techniques 
which can make a quandary of the simplest health 

, 
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question, and of the ne'Vv products which challenge 

the curiosity of the scientific mind as much as they 

tempt the public palate. Food is not only the happy 

world of Snap, Crackle, and Pop, and the J oily Green 

Giant. Like it or not, food can also be the world 

of salmonellosis, staphylococcal food poisoning, botu­

lism, pesticides, radiation, quackery, fadism, malnu­

trition, obesity, sickness, and death. 

A very basic question is facing the State and local 

government agen~ies, the Federal Government, the 

milk industry, and the food industry. It is this: If 
we are all so conscientious, so concerned, and so ef­

ficient, how can we explain the fact that thousands 

of cases of foodborne illness were reported in this 

country last year? How can we explain that the in­

cidence of salmonellosis, for example, has increased 

by over 3,000 percent in just the past 15 years? And 
the figures we have do not present a complete pic­

ture. Forty percent of the States do not report out­

breaks, and another forty percent report only one 

or two outbreaks a year, far less, we are sure, than 

actually occur. In 1964 about 20,000 cases of sal­

monellosis were reported, and at that time we esti­

mated that these represented probably only one out 
of 100 actual cases. This would mean that something 

on the order of 2 million cases occurred in that year . 

Just last month the vVall Sh·eet Journal reported 

that the Chunky Corporation was recalling all its 

chocolate candy bars because salmonellae were found 
in some of them. Last 1 ovember salmonellae were 

found in Starlac, the Borden Company's non-fat dry 

milk product. Borden's took the products off the 

market. But even without these dramatic examples, 

foodborne ilh1ess occurs frequently enough and is 

severe enough to constitute an important public health 
problem. These ilh1esses have especially severe ef­

fects on infants and among the elderly. 

Staphylococcal food poisoning, while possibly less 

common than salmonellosis , is also prevalent enough 

to qualify as a major health problem. At least one 

estimate indicates that the incidence of staphylococcal 

intoxication may be as high as the incidence of sal- -

monellosis. 

In 1963 boh1lism became a household word when 

canned tuna fish and smoked fish from the Great 

Lakes were found to be carrying this often fatal ill­

ness. And in the last five years about a quarter of a 
million cases of infectious hepatitis have been re­

ported . The h·ansmission of this disease tlu-ough con­

~aminated shellfish is well established, and it is high­

ly probable that many other viruses are foodborne. 

That's too bad, you may say, but what does this mean 

to the ational Conference on Interstate Milk Ship­

ments? The answer to that is simple: It means you 

have your work cut out for you. 

\ iVe must face the fact that milk is but one part 

of the broad food protection problem. Vve must 

recognize that food protection is indeed a real and 

potentially a very serious problem in this country. 

And we must recognize that we have an obligation 

to contribute toward the solution of this problem. 

I think one of our obligations is to speak up about 
the problem . We must inform the public and we 

must inform our legislatures that there are important 

health considerations involving food which require 

immediate attention. \ Ve must h·anslate the accomp­

lishments of our fluid milk program into an effort 

to make other food products equally safe. Dry milk 

and egg products should be as free of salmonellae 
as is our fluid milk. It is app:;u·ent from the events 

of the past 12 months that the processing of dry 

milk needs to be improved to reflect the same con­

cern for health protection that gave rise to the pas­

teurization process itself. Careful surveillance of dry 

milk processing should be designed to provide early 
identification of pathogens or toxins in the final 

product and to permit prompt application of decisive 
corrective measures. 

iVIethods must also be developed to insure that there 

is no chance of botulism occurring in fish products . 
Our new food processing methods-irradiation and 

freeze drying, for example-must be evaluated in 

terms of their health aspects. \iVe must develop new 

ways of doing our present jobs more efficiently in 

order to release the manpower necessary for our 
new and expanded responsibility. 

At the Federal level this intensified effort to com­

bat food hazards will involve strengthening current 

programs by providing greater technical assistance 

and support to States . Our research efforts will be 

expanded to identify and assess food hazards , to de­
termine the causes and mechanisms of food related 

illnesses, and to determine effective methods of treat­

ment and prevention. Food hazard control activi­

ties will be intensified aboard interstate carriers and 

in related facilities. VVe also hope to initiate a food 

service protection program for Federal installations 

both to provide protection for those using these fa­
cilities and to serve as demonsh·ations of effective 

programs for State and local agencies. These efforts 

are aimed at strict control of the microbiological food 

hazards in our environment by the end of the next 
decade. 

The large and complex task of controlling micro­

biological food hazards is just one part of what is 

becoming a growing national food problem. I will 

mention some of the other aspects to give you an 
idea of the scope of the overall problem. 

In addition to the microbiological hazards there 

is also the hazard posed by toxic contaminants which 
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are added inadvertently or sometimes purposely to 
our foods. Modern Times have brought new pre­
servatives, nutritional supplements, fertilizers , pes ti­
cides, gro·wth stimulants, therapeutic agents, stabili­
zers , flavor enhancers, and synthetic packaging ma­
terials . The short-term effects and the effects of 
heavy doses of these materials are generally known, 
but the effects of their interactions with other ma­
terials and the effects of long-term low dosage urgent­
ly demand further investigation. Pesticides, for ex­
ample, while undeniably of great value, are hazardous 
in large doses. Their long-term cumulative effects 
are not yet understood. The interaction of pesticides 
with other compounds such as drugs and alcohol re­
CJUires further study. vVe do know that synergists 
added to pesticides may potentiate their action as 
much as ten-fold. And we also know that man ob­
tains most of his pesticide burden from food. A cer­
tain food stabilizer has been found to produce un­
desirable reactions in rats. Certain other additives 
have been found to disturb seriously the weight of 
rodents. Treatment of fish with sodium nitrite may 
lead to the formation of nitrosamines-a group of very 
powerful cancer-producing agents. 

The need here is quite clear: the health effects of 
these substances must be determined as soon as pos­
sible, and until then, we must continue h·eating these 
additives with caution. 

The rapidly advancing technology of the food in­
dustry is not without dangers . ·with our new pro­
cesses, methods and techniques we can produce the 
quantity of goods demanded by our population and 
we can produce the new products dreamed up ny 
our ingenuity and called for by our insatiable tastes . 
But with it we can also compound the most minor 
health hazards into the death of a human being. 
In these modern times a company rarely serves just 
one neighborhood, one city, or one state. Today's 
big food companies serve the entire nation and the 
world. 

Only a few weeks ago, 248,000 pounds of canned 
salmon were called off the market because the Food 
and Drug Administration found that some of the cans 
were contaminated . The salmon was canned in Clam 
Gulch, Alaska. It was distributed from Seattle, 'i\' ash­
ington to 39 companies which then distributed the 
food nationally. By the time the recall began, the 
salmon had been shipped to :Memphis, New York 
City, Denver, and :Montgomery, Alabama as well as 
throughout ew England. Fortunately, no illnesses 
were attributed to the contaminated food, but the 
incident illustrates the tremendous importance of 
maintaining the safest possible practices in food 
processing. Fail-safe, zero tolerance, and perfection 
should be watchwords of the food industry. For 

where it is possible for one case of illness or one 
death to occm , it is possible for many to occur. 

( .. 
I 

Another aspect of this emerging national food 
problem involves nuh·ition . Many of the major nu­
trition deficiencies-pellagra, rickets , goiter, and aribo­
flavinosis-have b e e n virtually eliminated in this 
country for more than 25 years. But other nutritional 
problems such as anemia, B complex deficiencies, 
and general physical debilitation continue. In addi­
tion, we have been finding that nutrition plays a 
more important role than had been suspected with 
certain diseases and conditions. For example, re­
search findings strongly suggest that improper nu­
trition among pregnant ·women produces irreversible 
physical and mental damage in their infants. An­
other nutritional problem is the large percentage of 
American adults who are overweight to some degree 
and are proportionately higher risks for several dis­
eases, including coronary heart disease, stroke, hyper- , 
tension, and diabetes. Many very basic questions in 
this field are unanswered . ' iVe need to know more 
about how dietary requirements vary among groups 
and about the interactions of various nutrients . W e 
need to know how nutritional needs change in stress 
conditions, during disease, and in cold or heat. We 
need to find out how to make the most efficient use •• of nutrition information to better treat disease, to 
prevent disease, and to enhance as -vvell as to pro­
tect our health. 

The extent of our knowledge on these topics is 
pitifully small in comparison to what it could and 
should be. Yet the importance of this information is 
evident. early every one of the health programs 
which Congress has embarked upon within recent 
years has at least some nutrition overtones. Athero­
sclerosis , diabetes, and arthritis are but a few of the 
major diseases in which nutrition can be a factor in 
either prevention or treatment or both. But we are 
just beginning to tap the potential that the nutrition 
field can supply to our programs. 

As you can see, the subject of food and health has 
gigantic dimensions, and it is impossible for a single 
group to cope with all the problems that the field 
contains. But I hope it is not too much to expect 
the various components already at work in this field 
to intensify their efforts and to apply their knowledge 
and experience wherever it can be of value. 

The present programs and efforts of both Govern­
ment and indush·y certainly have merit. But we can­
not deny that there are new problems which are nol 
being met and that there are old problems which are 
still unsolved. Unless some adjustments are made, 
yesterday's programs and yes terday's methods can­
not be expected to cope with the problems of today. 

Existing standards and methods for assuring the 
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safety and wholesomeness of various foods must con­
tinue to be reassessed periodically to determine whet­
her they need to be tightened in order to reduce 
hazards to man or, on the otber hand, whether they 
can be relm.:ed measurably without risking the health 
of the consumer. The Public Health Service is ac­
tively seeking improved ways to provide aggressive 
health protection to Americans without imposing on 
any sector of our society more of an economic bur­
den than man's health requires and our expanding 
knowledge permits. 

The steps which I have already mentioned which 
the Public Health Service is taking to eliminate mic­
robiological food hazards are part of a broad effort 
to improve the Nation's health by safeguarding the 
food on our tables and for improving the nutrition 
of our citizens. 

Various aspects of the Government's food protection 
activities are now scattered among no less than five 
Federal Departments . These include the Department 
of Agriculture, the D epartment of the Interior, the 
Department of Commerce, and-within the D epart­
ment of Health, Education, and \iVelfare-both the 
Public H ealth Service, and the Food and Drug Ad­
ministration. This fragmented attack on the Nation's 
food problems has come about for some very good 
and understandable reasons. But what is needed at 
the very least is some cohesion and direction for these 
efforts. Therefore, as the Federal Agency charged 
with the broad overall responsibility for protecting 
the lation's health , the Public H ealth Service is tak­
ing the initiative in establishing an interagency co­
ordinating group to organize and help direct an ef­
fective attack on food hazards. One of the most 

1 important tasks of this group will be to insure that 
the data, the findings , and the research obtained or 
pedormecl· by one agency are made available or are 

translated into action as soon as possible by the other 
agencies concerned. The coordinating group will 
also be able to determine where gaps in knowledge 
or unnecessary duplication exist, and can insure more 
efficient and effective operations. 

Fully realizing the immensity of the task, vve pro­
pose to obtain the neces.sary data on which judgments 
can be made as to the safety of various food additives, 
nutritional supplements, growth stimulants, and a 
host of various other compounds which are finding 
their way into our diet. \ iVe also propose to inves ti­
gat!f thoroughly the interaction of these compounds 
with the other materials and situations encountered 
by the consumer in a modern environment. \ iVe will , 
of course, make this data available promptly to other 
agencies such as the D epartment of Agriculture and 
the Food and Drug Administration for use in their 

programs, we will keep State agencies informed, and 
we will share this information with industry. 

I should emphasize at this point that this stepped 
up program for protecting the public is not intended 
to be a crackdown on the food industry. In fact, 
the Public H ealth Service cannot conduct such a 
crackdown but can only advise otber agencies as to 
the safety of food and food products . Instead, I hope 
this move forward in public health will be interpreted 
for what it is: a major effort, first, to apply our al­
ready existing knowledge in stamping out the need­
less and alarming amount of foodborne illness in this 
country, and second, to develop the information and 
data needed for a rational appraisal of the new food 
products , compounds, and processes which are b eing 
developed almost daily. 

vVe will also undertake a nutrition program to 
gather and develop the data now lacking on the 
nutritional state of various sectors of the population, 
on the nutritional requirements of various age groups, 
on the information and misinformation which the 
public now possesses on nutrition and diet, and on 
a series of now unanswered questions in this field. 
vVe will also develop practical information concern­
ing the prevention of various diseases through nutri­
tional practices, and we will work with the health 
professions, educators, and others to instill in the 
general public a genuine understanding of what con­
stitutes proper nutrition. 

\iVe hope that the cooperative program which has 
worked so well for ensuring the safety of our milk 
will serve as a model for action to the rest of the 
food industry. The confidence which the public 
can have in today's milk supply is a tribute to the 
indush"y and to Federal-State-local industry cooper­
ation. In the history of health agency and milk in­
dustry relations, problems have been faced, disputes 
have been resolved, dictatorship has b een avoided, 
and health has been protected and enhanced. vVe 
hope to match this record with other components of 
the food industry and we hope to improve our record 
in the milk field. ViTe intend to see not only that milk 
remains as safe as it is today, but that we learn to 
accomplish this job more efficiently. 

Never before have men been as interdependent as 
they are today. Urban man is virtually entirely de­
pendent on the commercial food industry for his 
sustenance. And supermarket boycotts notwith­
standing, urban man is willing to pay well to fill this 
basic need. There is no reason why the public 
should not be sure that the food it buys is safe from 
contamination. vVe have shown this is possible in 
the fluid milk industry. vVe must make it possible 
in the dry milk industry. And we must make it pos-
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sible for every other food product available to the 
consmner. 

The nation that hopes to put an astronaut on the 
moon should hope that he doesn't get there with 
salmonellosis. And there is no reason why his family 
on earth shouldn't also be fu lly protected from food­
borne illness . 

The milk industry can take pride in its accomplish­
ments to date, and official agencies should take en­
couragement from their dealings with the industry. 
But all of us must move ahead. We must do mpre 
than just keep pace. 'iiVe must improve the health 
of Modern Times. 

ASSOCIATION AFFAIRS 

IOWA ASSOCIATION CELEBRATES 
SILVER ANNIVERSARY 

Thirty four men with responsibilities for safeguard­
ing the milk supplies in the state of Iowa met in 
1942 and formed the Iowa Association of Milk Sani­
tarians and subsequently established affiliation with 
the International Association. On March 29, 1967, 
the present membership held its 2.5th Annual Meet­
ing and at its banquet awarded special certificates 
honoring the eleven charter members who returned 
for the occasion. 

Dr. :M. P. Baker of Iowa State University was elect­
ed first president of the newly form ed group and 
continues as an active member. In his honor the 
Iowa Association annually presents to an Iowa sani­
tarian the IV!. P. Baker Award for "meritorious con­
tribution in the field of milk and food sanitation." 

The 1967 A \.vard, together with a $50 D efense 
Bond, went to James H. Burkett of Sioux City. Jim 
graduated from Iowa State and subsequently joined 
the staff of the Sioux City H ealth D eparhnent. In 
1957 he was responsible for the formation of the 
Northvvest Iowa Ivlilk Sanitation Unit. 

The unit perform_~ quality supervision of a number 
of milk handlers in the area and under Jim's Admin­
istration the farms and plants consistantly have main­
tained commendable ratings. The Award Certificate 
stated that Burkett "has been a Sanitarian of high 
principles and has had the courage to stand by them ; 
and as a result the industry and the state have profited 
from his efforts ." 

The 1942 records furth er show that the first vice­
president elected was Milton P. Held. Milt is now 
Hegional Milk and Food Consultant, in the USPHS 
regional office in San Francisco, California, and is 
well-known to IA:MFES members as our presen t 
Second Vice-President. Milt was master of cere­
monies at the Iowa Silver Anniversary banquet and 
presented certificates to the returning charter mem­
bers. 

Officers for the coming year for the Iowa Associ­
ation are : Charles Yeager, President; Art ·Roth, Jr. , 
President-Elect; Duane Hagedon, 1st Vice-President, 
and Don Jaeger, 2nd Vice-President. H. E. Hansen ' 
continues as Secretary-Treasurer. 

James H . Burkett ( right ) receives from Charles Yeager 
l owa's l'd. P. Baker Award for Outstanding Sanitarian for 
1967. Dr. ]VI. 11

. Baker looks on. 

Charter members of th e Iowa Association of Milk Sani­
ta rians who return ed for th e silver anniversary meeting on 
Man:h 29, 19fl7. Back row ( l. to r. ) : Maurice Strait, R. J. 
Scbli ekelman, F . H. Pfeiffer, Joe Shaner, Lee Swanson and 
W. F. Schlenker. Front row, ( l. to r. ) : M. E. H eld, Dr. 
M. P. Baker, C. A. Hooven, F. W . Kreamer and E. H. Armil. 

< ,, 
I 
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• PAPERS PRESEN<TED AT AFFILIATE 
ASSOCIATION MEETIN'GS 

Editorial Note: The following is a listing of subjects 

presented at recent meetings of Affiliate Associations. 

Copies of papers presented may be available through the 

Secretary of the respective Affiliate Association. 

KENTUCKY ASSOCIATION OF MILK, FOOD 

AND ENVIRONMENTAL SANITARIANS 

Conference of F ieldm en 
and Sanitarians 

Lexington, Kentucky 
February 21-22, 1967 

(Sponsored jointly with the D ept. of Animal Sciences, Univ. 

of Kentucky and th e Dairy Products Assoc. of Kentucky ) 

(Sec retary, Leon Townsend, 2205 Brent Drive, i\11aclisonville, 

Ky.) 

A Practi<.:al \ ·Vorkin g Abnormal Milk Control Program-

William Lovell 
Vacuum Storage for Silage-Phil Douglass 

Trends in th e Dairy Industry-v\1. J. Darn 

Factors Affecting Spray and Circu lation C leanin g on th e 

Farm-G. A. Smith 
W hat About Raw Mi lk Quality Problems?-\~! . ] . 1-[(llper 

U. S. Public H ealth Concepts of the Dairy Industry-Robert 

A. Stevens 
Salmon ellae-Detection and Control- H . J, Buy ens 

Sanitation Problems and Control- Today and Tomorrow­

W. ]. Harp er 

MICHIGAN ASSOCIATION OF SANITARIANS 

Conference on Enviromn enta l 
Sanitation 

Gull Lake, Michigan 
March 28-29, 1967 

(Sponsored jointly with Michigan State University) 

( Secretary, T. J. Kilm er, 1200 N. Telegraph Hd. , Pontiac, 

Mich. , 48053) 

Progress and Problems in Vending-D. E. Hattley 

i Professionalism in E nvironmental Health-Sam. Stephenson 

Michigan's Hegistration Program-Carl Gregory 

Hospital Needs in Environm ental H ealth-R. ] . Weatherby 

Public H ealth Aspects of F rozen Foods-Georg Borgstrom 

Medical Applications of Chemical D isinfectant Agents in 

Pati ent Care Facilities-R. ] . \•\1 eatherby 

\ Vbat \ Ve Know- \IVhat \ Ve Don't Know-\Vhat \IVe Should 

Know in Some Areas of Environmenta l Health-~' · L . Mall­

mann 
Today's Use of Lagoons for \IVaste \Vater Treatm ent-Donald 

Pierce 
The Michigan Department of Agriculture Salmonella Program 

- Richard Swanson , 
So lving the Sanitation Problems of a \IVally Byam Airstrean1 

Trailer Caravan "Round-Up"-Jack Cinco 

MISSOURI ASSOCIATION OF MILK 

AND FOOD SANITARIANS 

35Lh Annual Milk and Food 

Sanitation Conference 

Columbia, Missouri 
April 10-12, 1967 

( Sponsored jointly with th e Dept. of Da iry Husbandry and 

Extension Di vision of Univ. of Missouri) 

(Secretary, Erwin P. Gadd, Mo. Division of H ealth, State 

Office Bldg., Jefferson City, Mo.) 

The Salmonella Problem-jeanette Burclwrd and ]. E. Ed-

mondson 
Solid Waste Di~posa l-Don Townley 

Rodent Control on DaiTy Farms-E. B. Harahan 

Housing and Housing Programs-M . F. Brewer 

Current Status of Encephalitis-Jack Hayes 

lUin ois Sanitarians Registration Law-Jam es Barringer 

Things to Come in AgTiculture Research-]. E. Edmondson 

Status of 1965 Milk Ordinance and State Dairy Law-Erwin 

Gadcl 
Alcoholism as a H ealth Problem-R. E. M urphy 

Hoach Control Problems in St. Louis-j ohn Dwyer and John 

Sadowski 

1965 Milk Sanitation Survey Procedures-Erwin Gadd 

Food Service Sociological Epidemiologic-] . N. Wallace 

How to \\' rite "Easy to Head" Heports-L. G. Fligor 

Proposed Meat and Poultry Inspection-George Stiles 

Comparison of Mas titis Tests-Paul Spencer and R. T. li'Larslwt, 

CONNECTICUT ASSOCIATION OF DAIRY 

AND FOOD SANITARIANS 
Spring Meeting 

Glastonbury, Conn. 
May 17, 1967 

(Secretary, Richard M. Parry, D ept. of Agriculture and ratur-

al Hesource~, State Office Bldg., Hartord , Conn. ) 

Polytrip P lastic Milk Containers-Richard Orsage 

Ca uses of High Lucocyte Counts in Milk-Roger N atzke 

Symposium on Packaging and Packaging Materials-Moderator, 

Kenneth Cran e 

Scientific A~pects-Joseph Levitzky 

Jndustry's Poin t of View-R. l:l. Daley 

Consumers Point of View-Frad Waddell 

Symposium on Po llution-Moderator, William Ullman 

Connecticu t Looks at Po llu tion-Clean \1\fater Task Force 

John Curry 

A Specific Aspect-The Bantam Lake Project-Charles 

Frink 

Air Pollution-Sources, D etection, and Control-G. F 

Collins 

MARTIN DONOVAN RECEIVES CITATION 

Martin C. Donovan, Sanitarian with the D ade 

County (Florida ) H ealth D epartment has been hon­

ored by the Regional Director's Citation from the 

Region IV office of the Public H ealth Service at At­

lanta for his excellent work in sanitation at the Miami 

International Airp ort. 

The citation awarded on April 28, 1967, read as 

follows: "In recognition of original achievements in 

areas of environmen tal sanitation control at the .Miami 

International Airport; for pioneering and conducting 

the project with professional competence and creative 

dedication that distinguishes it as a unique accomp­

lishment in the record of public health affairs." 

Martin was the recipient of the IAMFES "S<mi­

tari an of the Year" award at its 1961 meeting. It is 

good to note that he has not res ted on his laurels and 

that he is continuing to be a credit to his profession. 



232 AssociATION AFFAms 

AFFILIATES OF 
International Assn. of Milk, Food & Environmental Sanitarians 

AmzoNA Assoc i ATCON oF MILK A o 

Foon SANITAHIANS 

Pres ., Perry Klump _______ ___ PllOenix 
Pres.-Elect, Mason Lang ______ p]lOenix 
Sec.-Treas ., Hiram Shouse, Room 430 

State Office Bldg. _______ Plwenix 
Execut-ive Board : 

0. C. Bridgeman ________ Phoenix 

Assoc iATED ILLINO IS MILK 

SANlTAl~ IANS 

Pres. , Roy Fairbanks ______ Sprin gfi eld 
Pres .-Elect, Edward F . King __ Chicago 
1st Vice-Pres., Paul Scherchel _Chicago 
2nd Vice-Pres. , Jam es Coleman . 

_____________________ Effingham 

Sec .-Treas., Jam es A. Meany, 
8949 S. Laflin St. ________ Chicago 

Sgt.-at-Arms, lvf. B. \1\' eber 

Auditors : 
Daniel Carroll 
Wi lliam Hogan 

CALIFon ' IA AssociATION OF DAIHY AND 

MILK SAN ITAHIANS 

P1·es., Robert J. Beard ____ Carmichael 
1st Vice-PTes ., Hayden J. Sartori _Merced 
2nd Vice-PTes., Loren E. Pine __ Chino 
Sec.-TTeas., Kenneth Hayes, 

6520 Steiner Drive ____ Sacramento 
Past Pres., L eland LockhaTt __ Glendale 

CoNNECTICUT AssociATION OF 

D A m Y AND FooD S ANIT AHIANS 

Pres., Phi llip R. Vozzola __ \Vest Granby 
Vice-PTes., Earl Kell arson 

________________ \•Varehouse Point 
Sec., Hichard M. Parry, Dept. of Agric., 

State Office Bldg. ______ Hartford 
Treas., Raymond Anderson ___ Hartford 

Directors: 
\•V. \•V. Buckingham __ 'Weth ersfield 
Lynn R. Glazier __________ Storrs 
Joseph M. Guida ____ Middletown 
'Kenn eth \V. Crane ____ Bridgeport 
Earl I. Kell arson.,_ vVarehouse Point 
Hobert V/eis ________ W ethersfi eld 
L. Hankin __________ New Haven 
A. Pulling ________ Auburn , Mass . 
C. Whiting ______________ Gosh en 

DEL- MAH-VA DAIHY SA NITARIANS 

AssociATION 

Pres., Sheldon G. Shuey 
--- ----- - ------\.Voodstown, N. ] . 

Vice-PTes., L. P. Deubler 
- ----------- ---\<Vest Chester, Pa. 

Sec .-Treas., V/illiam B. Hastings, 
__ Box 391, Centreville, Mel. 21617 

FLOLUDA A ssOCIATION OF MILK A n 

FooD SANITAHIA NS 

Pres., T. H. Delaney ________ Sebring 
PTes.-Elect, R. F. Jolley __ St. Petersburg 
Sec ., Howard B. Young, Agr. Exp . Sta., 

Univ. of F lorida _Gainesville 32601 
Treas., B. C. Pafford ______ Gainesville 

D·i·rectors: 
J. F . Beatty _________ Jacksonvill e 
Y./. Howard Brown ____ Jacksonvill e 
Martin Donovan -----~----Miami 
Freel Folk ________ St. Po:: cersburg 
David D. Frye _______ __ _ Orlando 
Russell Hlavasa ____ Ft. Lauderdale 
L. A. Scribner __________ Orlando 

IDAHO Assoc iATION OF SAN ITAHIANS 

P·res., Cyril P. Maughan ______ Preston 
V ·ice-Pres ., Rulon Tueller ____ Pocatello 
Sec.-Tmas., Lowell J. Roskelley, 

1940 Sequoia Dr. ____ Idaho Falls 
D·irectors: 

Huey Reed __________ __ ___ Boise 
Robert Olson ____ __________ Boise 
Cyril P. Maughan ______ __ Preston 
Rulon Tueller ____ __ ___ _ Pocatello 

I NDIANA A ssociATION oF 

SANITAHIANS 

P·res., Karl K. Jones ______ Indianapolis 
P-res.-Elect, J . \ il/. ix _____ _ Rochester 
1st V ·ice-Pms., James E. Goodpasture 

_____ __ _______ __ ___ _ Bloomington 

2ncl Vic e-P·res., Joseph W. Mcintosh 
____ ___ ____ _________ Indianapolis 

Treas., James R. Collins __ Indianapolis 
Sec., John D . Boruff, R. R. 1 _Roachdale 
Sr. Past Pres ., Ray H. Gauthier 

____ __ __ _____ _________ Hanm1ond 

]r. Past P·res ., Louis C. Lukemeyer 
_____ _______ ________ Huntingburg 

Aucl-ito1·s: 
Robert E. Hogan ____ ____ LaPorte 
Luther E. Treesh ________ Bluffton 

I o wA AssociATION OF MILK 

SAN lTAlUANS 

Pres ., Charles Yeager __ ____ Des Moines 
Pres.-Elect , Art Roth ________ Dubuque 
1st Vice-Pres ., Duane Hagedon 

_______ ________ ______ _ Sioux City 

2nd V ice-Pres., Don Jaeger 
_ _ _ __ _ _ __ _ _ __ __ ___ Marshalltown 

Sec .-Treas., Hale Hansen, State Dept. of 
Health , State Office Bldg. 
____________________ Des Jvfoines 

K ANSAS A SSOCIATION OF PUBLIC 

HEALTH SAN ITAHIANS 

Pres., David Monk ---- - - - ----\1\lichita 
1st Vice-Pres ., C. H. Corwin 

________ __ ____________ McPherson 

2nd V·ice-P·res., Keith ash ____ Topeka 
Sec. -Treas., Frank L. Kelley, State Dept. 

of Health, State Office Bldg. ______ __ _________________ Topeka 

K ENTUCKY ASSOCIATION OF l'vhLK 

AND FooD SANITAIUANS 

Pres., Eel 1 apier __________ Louisvill e 
Pres. -E lect, Shelby Johnson __ Frankfort 
Vice-Pres., Eugene Catron 

__________________ Bowling Green 

Sec.- Treas., Leon Townsend, 
2205 Brent Drive ____ lvlaclisonville 

Past Pres., Harold McCurry __ Son ersct 

Directors : 
John Rudolph __________ Paducah 
Hubert Eclcls __ _______ Owensboro 
Bruce Lane ___________ Louisville 
Bill Anderson ________ tvlt. Vernon 
Dan Taylor ___________ Morehead 
Arnold 'Corey ______ ____ __ London 

MASSACHUSETTS MILK lNSPECTOHS 

AssociATION 

Pres., Charles Drake _____ ___ _ Amherst 
Vice-Pres. , Albert Laboranti 

----------------West Springfield 
Sec .-TTeas., John J. Curtin, 

57 Germain Ave. ________ Quincy 

Directo1·s : 
Kenneth Dorman ___ :._Gilbertville 
Angelo DeLuca ______ \iVeymouth 
Lincoh1 Jones ________ __ Pittsfield 
Fred Kowal __________ Springfield , 
Arthur Fraser __________ __ Boston 

1[ ICHJGA N ASSOCIATION OF SAN lT AHIANS 

Pres., Edward P. O'Rourke _Hoyal Oak 
Pres.-Elect, Bruce \1\1. Reynolds _McBain 
Sec., Theodore J. Kilmer, 1200 N . 

Telegraph Rd . _____ Pontiac 48053 
Treas ., David F. Zuithof ____ __ Pontiac 
Past Pres ., Hobert Lyons __ East Lansing 
DiTectoTs : 

Leslie Brown ____________ Lawton 
I. Jack Adelson __________ Detroit 
Hobert R. Dalton ________ Lansing 
Lou Kennedy __________ Sandusky 
Noel H. \i'liley ____________ Sturgis 

MINNESOTA SANITAHIANS AssociATION 

Pres ., L. J . Waldock ________ St. Paul 
Vice-Pres., W . C. Lawton ____ St. Paul 
Sec.-Treas., 0. M. Osten, State Dept. of 

Agri ., 515 State Office Bldg. 
_________ ____ _____ st. Paul 55101 

Di:rectors: 
Ben Zakariasen _________ St. Paul 
William Brascugli ______ St. Cloud 
Pete Deem ___ ____ _____ Faribault 
William Wood ______ _ Minneapolis 
J. C. Olson, Jr. ____ ____ __ St. Paul 
Arnold Ellingson ___ _ Fergus Falls 

MISSISSIPPI AssOCIATION OF SANITARIANS 

Pres., L. J. Butler ____________ Magee 
Pres.-Elect, J. T . Miller ___ ___ Jackson 
1st Vice-P·res., Ben Stewart __ Magnolia 
2nd Vice-Pres ., C. T. Roberts _Nettleton 
Sec.-Treas., H. L. Speights, 

Rt. 2, Box 30 ___ _____ Columbia 

lvlls sou m AssOCIATION OF MILK 

A N D FOOD SANITAHIANS 

Pres ., Charl es Teighbors __ Kansas City 
1st V ice-Pres ., C. VV. Dromgold 

---------------------- St. Louis 
2nd Vice-Pres ., Howard Hutchings 

______________________ Columbia 
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• Sec .-Treas., Erwin P. Caclcl, State Div. 
of Health , State Office Bldg. 
____________ Jefferson City, 65102 

PEt NSYLVANIA DAllY SANlTAHIANS 
AssociATION 

Pres., H. T. Rooks __ ______ Allentown 

SouTH DAKOTA AssociATION 
OF SANITARIANS 

Pres., Robert Leiferman _____ Mitch ell 

; 

• 

NEw YoRK STATE AssoCIATION oF 
MILK AND F ooo SANITAIUA NS 

Pres., John W . Raht ________ Vem on 

Pres.-E lect, \ <\1 . M. Farnsworth __ Delhi 
Sec.-Treas., R. P . March, 118 Stocking 

H all , Cornell Univ. __ Ithaca 14850 
Past P·res., Robert F . Holland __ Ithaca 
Exectttive Comm-ittee: 

Francis R. Brady _______ orwich 
Francis J. Brennan __ Hubbardsville 
Howard B. Marlatt __ Middl etown 
( And officers listed above) 

ONTARIO MILK SANITARIANS ASSOCIATION 

P·res., Glen White ____ __ __ _____ Acton 

V ice-Pres., F . S. Whitlock __ _ Clarkson 
Sec., Tom Dickison, 57 Aldershot 

Crescent - -------- -- - - Willowdale 
Past P·res ., H ennan Cauthers __ Toronto 

Di·rectors: 
Raymond Bowles _____ _____ Barrie 
Cordon Harkness __ ____ Mt. Hope 
James F . Jewson ________ Toronto 
Dr. A. N. Myhr _________ Guelph 
R. B. Brown ___________ Uxbridge 

0HEGON AssOCIATION OF 
i\lhLK SANITARIANS 

Pres., Joseph F . Nesbitt ________ Salem 

V ice-Pres., Floyd W. Bodyfelt _Corvalis 
Sec.-T reas., Donald H. Raistakka, 

3342 S.E. Morrison St. 
__________________ Portland 92214 

Exec. Members : 
Glen R. Briody ______ ____ Portlancl 
Loren Edlund ____________ Salem 
Spencer George ________ Tillamook 
Rod Johnson ___________ Portland 

Pres.-Elect, Lloyd Mcsteller __ Friedens 
V ice-Pres., Richard \Veaver ____ Oxford 
Past Pres., L. P. D eubler _\!\lest Chester 
Sec.-T1·eas., Bernard E . Hinish 

_____ ____ _______ ______ Curryville 

E~:ecutive Comm ittee: 
Robe1t Culhane _______ \•Vaterford 
Marshall Runkle ______ Cochranton 
Les Tegeler -------------\l\lan·en 
Richard Franklin __ _______ Grover 
Douglas Friend -----------Vestal 
H erbert White -------------Troy 
Sheldon Shuey __ vVoodston, N. J. 
AI Zimmerman ______ Philadelphia 
C . A. Cadawaller ____ __ N. Wales 
W alter Kitch en ________ Pittsburgh 
E dwin Schmid ______ Beloit, Ohio 
DevVitt Martin ____ __ __ Templeton 

RHODE IsLAND AssocrA n oN OF 
DAinY AND F ooD SAN ITA JUANS 

Pres., Vincent A. Mattera __ Greenvill e 
V ice-Pres ., Maurice A. Dunbar __ Greene 
Sec .-Treas., Sidney Shepard, 

414 Greenwich Ave. ___ _ \~farwi ck 

RocKY i[ouNTAIN AssoCIATION OF MI LK 
AND FooD SANITARIANS 

Pres., E d. Cruz ____ vValsenburh, Colo. 
1st Vice-Pres., vVm. S. Trobaugh 

-------------------Denver, Colo. 
Sec. -T1·eas., Frank Yatckoske, 

3150 W. 25th Ave. __ Denver, Colo. 
Auditors : 

Laverne Stewart __ Cheyenne, VVyo . 
Mer! E. Gilmore _ \•Vheatridge, Co lo. 

V ice-Pres., Adolph ZuJk ___ Sioux Falls 
Sec.-Treas., Edward P. Michalewicz, 

State Dept. of Health _____ Pierre 

D-irectors: 
Monte Goodrich _______ Aberdeen 
Basil Hobertson __________ Sisseton 
(and officers listed above) 

VrncrNIA AssoCIATION OF SANITARIANS 

P·res., James B. Smathers ____ Arlington 
1st Vice-P·res., Joseph vV. Moschler 

---- ________ __________ Richmond 

2nd V ice-Pres., A. C. Holliday 
- __ - --- __ ______ _______ Richmond 

Sec. -'f?'eas., William H . Gill, 6702 
Van Buren .Ave. __ Richmond 23226 

Chm. IAM FES Section, 
J. C. Satterfield, Jr. __ ___ _ Halifax 

' V ASffiNGTON AsSOCIATION OF 
MILK SANITAlliANS 

Pres., Hoy Olson __ ___ ________ Seattl e 

Pres. -Elect, A. \•V. Sturm ______ Seattl e 
Past Pres., Syd Sucklin g ______ Seattl e 

Sec .-Treas., Ben Luce, P. 0 . Box 1122 
_____ __ ________ __ _ Ol ympia 98501 

Audito1·s : 
Carroll Bagley _________ Sunnyside 
Harold Larson __________ Tacoma 

VVISCONSIN AsSOCIATIO ' OF MILK AND 
Foon SA ITAHIANS 

Pres., Clyde J. Brunner ______ Shawano 

V ice-P·res. ( Pres-Elect )., Robert T. An-
derson _______________ Milwaukee 

Di:rectors: 
Glenn \Veavers ___________ Beloit 
Glen C. Drake ___ _____ Baraboo 

Sec .-Treas., 
L. \Vayne Brown ______ Madison 

NEWS AND EVENTS 
FUTURE OF NEW SUBSTITUTE 
FOOD PRODUCTS DISCUSSED 

AT CORNELL MEETING 

New food products as substitutes for or alterna­
tives to the natural foods are being developed rapid­
ly but the overall impact of new products is unlikely 
to be very dramatic in near future. New foods using 
plant or other sources will continue to advance, but 
agriculture as a whole will remain unshaken for a 
long time to come. In fact, new products will help 
i~pprove natural food items. 

These are some of the conclusions and predictions 
made a t the two-day conference on foods, flavors, 
and analogs at Cornell University, April 24-25, 1967. 
The event, sponsored by the N. Y. State College of 
Agriculture, was the first of its kind held at Cornell 

to examine changing concepts of foods and their 
sources . 

The program was focused on what science has 
done, is doing, and can do in developing new foods. 
Topics discussed ranged from chemical food sources 
and substitutes for dairy products, meats, and other 
products to artificial fl avors and political and econo­
mic implications. 

Projecting the impact in years immediately ahead, 
one speaker said that the new developments will have 
greater effects on certain farm commodities than on 

others. Commodities that are most vulnerable to 
new products in the future will be fibers (co tton and 
wool ) , sugar, and butterfa t, he cited. Other items 
such as protein supplements for livestock, fruit juic­
es, and p ossibly coffee will face less competition. 
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Fruits , vegetables, meat, fluid milk, and eggs will re­
main relatively free from any serious threat from sub­
stitutes. 

For example, substitute meat made of soybean pro­
tein is growing at the rate of 10 per cent a year. But 
even if this rate is maintained during the next decade 
or so, the total amount of meat displaced by these 
products in 1975 would still amount to less than one 
per cent of the combined current production of beef, 
pork, and poultry meat. Persistency of food habits 
and rigidity of the existing laws or regulations in ac­
commodating new foods are among major factors 
that will limit the impact of new foods . 

Looking further ahead, another speaker stated that 
substitutes for the existing food products will make 
up a major market. Potentially important areas in­
clude the creation of completely new food products, 
blending and extending the natural products, and the 
development of nutritional supplements. 

New foods using non-animal protein and other 
sources may help alleviate the problem of malnutri­
tion around the world. But, the speaker said, no one 
really knows exactly hovv much protein deficiency 
exists in each counh'y. "Malnutrition means poverty. 
Even if new foods are available, those in poverty-stri­
ken nations , cannot afford to buy them. It is not 
only a nutritional problem, but also a political and 
economic problem, and we must find out the total 
picture country by counh-y." 

Discussing meat-like products from plant sources, 
the conference was told that the new food products 
derived from vegetable protein will ultimately be­
come an important segment of the American food 
supply in the future . The development of new foods 
using non-animal proteins, the vast array of new con­
cepts, the expanding technical feasibilities , and the 
current medical interest all offer a promising future 
for plant protein foods. 

The impact of synthetic flavors on agriculture was 
reviewed and greater use of artificial flavors both in 
agricultural products and new food items was pre­
dicted. Citing advantages over natural flavors, the 
speaker said the quality of artificial flavors can be 
controlled at will as opposed to unstable natural 
flavors. 

Research and development in the field of synthetic 
fibers will have a large impact on agribusiness. The 
synthetic fiber business grew 24 per cent a year dur­
ing the last five years, while the market for other 
fibers gained only four per cent per year another 
speaker pointed out. "The availability of newer fib ­
ers has stimulated growth in the total use of fi:bers , 
but the basic reason for a six-fold rate of growth for 
synthetic fibers is our ability to tailor fiber products 
to the requirements of particular markets and unfill­
ed needs." To this end, DuPont is spending $80 

million tl1is year on research and development, he 
added. 

At the conference banquet the five-course dinner 
featured a variety of new food products . The mbin 
dish was ham made of soybean protein . Other items 
included vegetable fat lime sherbet, substitute sour 
cream, canned sterile cream, synthetic cream de 
cacao, and others. Hors d'oeuves consisted of a 
variety of substitute food products made of wheat 
protein, soybeans, yeast exh·acts, and hyclrolized vege­
table protein. Participants numbering more than 
130 persons were not informed of what they were 
eating until after the dinner was over. 

Charles E. Palm, dean of the College of Agricul­
ture, kicked off the two-day conference with a talk 
on the changing concepts of foods. Recognizing the 
importance of high-quality proteins from plant and 
other sources for human consumption, Palm said: 
"The rise in basic research in the sciences that under- ' 
pin the technology in modern agriculture has gone 
forward so rapidly over the past decade, that one 
hardly knows the limit of its impact on what we 
often consider as agriculture's traditional role in pro­
viding the food supply." 

Despite opposition-physiological, legislative, econ­
omic, and other-substitutes for nah1ral or establish­
eel products have increased in numbers and impor­
tance, he pointed out. "The food industry is deeply 
and increasingly involved in this competition. Agri­
culture likewise has high stakes in keeping its com­
petitive situation." 

TO STUDY DISPOSAL OF 
SOLID WASTES BY ·RAIL 

The Public Health Service through its Solid 'i\' astes 
Program has awarded a grant for a project to investi­
gate the feasibility and cost benefits of h·ansporta­
tion of refuse and other solid wastes by rail from 
cities to abandoned strip mines and other land in need 
of reclamation. 

The award of $178,200 to the American Public 
·works Association, Chicago, Illinois, was to cover 
part of the first-year cost of the project. The project 
is expected to run for three years at a total cost of 
$468,800. The lew York Central System, as well as 
cities throughout the country acting through the 
Association's Research Foundation, will share in the 
cost of the project. 

The study of the potential of railroads for mass 
transportation of solid wastes will consider, among 
other questions, the use of unit h·ains loaded ex­
clusively with wastes. These would be similar to unit 
trains used for mass movement of coal and other 
bulk materials. The study will determine what type 
of cars and other equipment might be most suitable 

( •• I 
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• for solid wastes and whether unit trains can operate 
from cities on regular schedules to land reclamation 
sites or refuse reduction centers which may be many 
miles from urban communities . 

Investigation also will be made during the project 
of the use of u·ansfer stations in assembling train­
loads of wastes, the desirability of containerizing 
solid wastes, and the adaptation of pressure loading 
and other new material handling techniques not yet 
employed for solid wastes. 

"Success in this project will provide breakthrough 
results for cities throughout the country which are 
running out of sites for waste disposal and must find 
means for mass movement of wastes away from 
metropolitan areas ," Leo ·weaver, Chief of the Solid 
·wastes Program, said. "Reduction in urban area 
pollution and more efficient night-time use of rapid 
transit and railroad trackage in many cities also could 
result from the project." 

The submarginal character of the land that could 
be reclaimed through waste disposal could make site 
costs relatively low. Problems vvhich may be en­
countered in obtaining sites will be studied. 

At one stage of the project, a prototype plan for 
rail haul of solid wastes will be carried out in co­
operation with several cities selected as representa­
tive of many U. S. municipalities in terms of size and 
volume of wastes generated. 

DOCTORATE DEGREES IN 
SOLID WASTES MAN>AGEMENT TRAINING 

A $38,050 Public Health Service grant has been 
awarded the University of Kansas at La\vrence to 

i establish the Nation's first program for training stu­
dents working toward doctorate degrees in tech­
niques of pollution-free disposal of refuse and other 
solid wastes. 

The grant was made by the Solid ·wastes Program 
in the Public Health Service's National Center for 
Urban and Industrial Health. The Program is seek­
ing to end shortages of personnel technically quali­
fied to carry on a national attack on pollution-spread­
ing solid waste disposal practices. 

Six institutions of higher education aheady offer 
solid wastes management training at the masters de­
gree level under programs supported by Public 
Health Service grants. The University of Kansas 
program will be the first to provide solid wastes 
training at doctoral as well as masters levels. Sht­
dents working on master degrees will be u·ained in 
careers in solid wastes management for public agen-
cies and industry. 'i\Tork for doctoral candidates will 
be oriented toward solid wastes teaching and re­

search. 

The University of Kansas program will be directed 
by Dr. Ross E. McKinney, Chairman of the D epart­
ment of Civil Engineering. Tl1e program will be 
interdisciplinary in character with participation by 
the departments of mechanical, industrial, and chemi­
cal as well as civil engineering and from such fields 
as political science, busin ess administration, and 
economics. 

Solid waste training programs are now being con­
ducted under Public Health Service grants at the 
Drexel Institute of Technology, Philadelphia, Penn­
sylvania; the University of Florida, Gainesville; the 
Georgia Institute of Technology, Atlanta; the Uni­
versity of Michigan, Ann Arbor; the University of 
Texas, Austin; and the Universit~r of ~Test Virginia, 
Morgantown. J\!Iore than $418,000 has been award­
ed in training grants. 

DRAFT OF LABELING GUIDELINES 
SENT TO STATE DAIRY OFFICIALS 

State regulatory officials and state dairy associa­
tions are being asked to review and comment on a 
draft of the Model Labeling Regulations for Fluid 
J\!Iilk and Fluid Milk Products. 

The ational Labeling Committee, in its continu­
ing effort to foster tmiform labeling regulations, has 
sent the J\!Iodel to regulatory and industry representa­
tives in all states. Because some states are now con­
sidering changes in existing regulations, the Com­
mittee has requested comments on the draft be pro­
vided them by July lst. 

The draft was reviewed last March by a committee 
of regulatory and industry officials. The NLC urged 
states to study the document "not as to whether it is 
at variance with existing laws, but in the context of 
'would this regulation as now proposed be an accept­
able labeling regulation for this state'?" 

In a letter from the ational Labeling Committee 
secretary transmitting the Model H.egulations, the 
need for tmiformity in labeling regulations was stress­
eel. It was pointed out that many states are now 
planning to revise their labeling regulations, and that, 
additionally, regulation implementing the FaD: Pack­
aging and Labeling Act are scheduled for publica­
tion around July l st. 

' i\Then finalized, the model state regulation will 
represent the views of both the dairy industry and 
regulatory officials. In addition to providing label­
ing standards, it is designed to eliminate the need 
for a milk processor to use several cartons for the 
same product, in order for the company to satisfy 
regulati ons of various political jurisdictions. 
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PESTICIDES MONITORING JOURNAL 

A new Federal publication, the PestiC'ides Mon:i.­
tori·ng Journal, makes its initial appearance witl1 the 
June, 1967, issue. It is to be published quarterly 
under the auspices of the Federal Committee on 
Pest Control through its Subcommittee on Pesticide 
Monitoring composed of representatives of U . S. D e­
partments of Agriculture, D efense, the Interior and 
H ealth, Education and Welfare. 

Responsibility for publishing has been accepted by 
the Pesticides Program of the Public H ealth Service 
under an Editorial Manager with offices at the Na­
tional Communicable Disease Center at Atlanta, 
Georgia 30333. 

Pesticide monitoring activities of the Federal 
Government are expected to b e principle sources of 
data and interpretive articles. However, pertinent 
data in summarized form are invited from both Fed­
eral and non-Federal sources, including those asso­
ciated with State and community monitoring pro­
grams, universities, hospitals and non-government re­
search institutions. Results of studies in ·which moni­
toring data play a major or minor role or serve as 
:mpport for research investigation are also welcome; 
hovvever, the Journal is not intended as a primary 
medium for the publication of basic research. 

NEW AVMA BOOKLET 
ON RABIES CONTROL 

·while it is true that in the United States today 
rabies seldom is a cause of death in man, the dread 
disease remains a potentially dangerous public health 
problem. This warning is made by the American 
Veterinary :tvl edical Association in a just-off-the-press 
booklet "'What You S·hould Know About Rabies" now 
being distributed by the Association. 

The majority of anjmal rabies cases in the United 
States, the booklet explains, is found in wildlife, par­
ticularly in skunks, foxes, and bats, and in domestic 
farm animals. Among domestic pets, the Association 
adds, dogs and cats are the most commonly infected 
species. 

Meant for circulation by veterinarians among t11eir 
clients, the booklet lists five things the individu al 
pet owner should do to help prevent rabies in his 
community. First and foremost, it is imperative to 
have one's pet vaccinated against rabies. Safe and 
effec;tive vaccines that give maximum protection 
against the disease are readily available. 

Strict adherence to leash and licensing regulations 
is important as is the attaching of license and rabies 
inoculation tags to the pet's collar. Reporting the 
presence of stray or homeless dogs to the police or 

local pound is another preventive measure. Also, 
children should b e taught to avoid wild animals and 
not to become playful with pets they do not know. 

In the event one is bitten by an anin1al, it is im­
perative, the A VMA says, that the wound be washed 
carefull y with soap and water and immediately re­
ported to a physician. The local board of health or 
police department should be notified also. If possible, 
the animal inflicting the wound should b e captured 
and confin ed so it may be observed for signs of 
rabies. 

Constant vigilance is necessary, the booklet says, 
since some 30,000 persons are required to submit to 
vaccination against the always fatal disease each 
year. In addition, the United States Department ol' 
Agriculture reported 3,689 confirmed cases of animal 
rabies in 1966. · 

Offices of the American Veterinary :tvledical Asso­
ciation are located at 600 South Michigan Ave. , Chi­
cago, Ill. 60605. 

THE QUESTION· OF DATE-MARKING 
OF CANNED FOODS' 

'From an article "The Achievem ent of Shelf Life" in Tin and 
It's Uses, th e Quarterly Journal of th e Tin Research Institute, 
No. 72, 1966. 

In most countries where canned foods are consumed on 
any considerable scale, there are occasions when th e age of a 
can of food is call ed in question. This sometimes leads news­
papers and consum er organizations to propose that th e public 
authorities should make a regulation that food s in cans should 
bear the elate of their manufacture with the object of limiting 
th e tim e th ey may be kept in store before being sold. Th e 
implication is that th e "shelf life" of cmmecl foods is strictl y 
limited by natural causes and that there may be risk in eating 
food that bas been contained in a can for more than some 
specifiabl e period. Precisely what is believed to have hap­
p ened to the food in a can that has been kept for longer than 
since th e last season is seldom made clear and it seems to be 
ass tu11 ed that th e "shelf ljfe" is th e same for all canned foods. 

SHELF LIFE JS EssENTIAL 

In case any justifica tion is felt to be necessary for using 
th e term "shelf life" w ith its implication of a limit to the 
duration of freshn ess it is useful to refl ect that fresh foods­
r:lw fruits, vegetables, fish , eggs, milk, meats-have no shelf 
life worth mentioning. They are from th e outset the prey of 
microorganisms and their deterioration is rapid . It is th e 
purpose of canning to give th eir freshn ess a shelf life for as 
long as possibl e to m eet the predictable requirements of con­
sum ers. This was th e origin of the invention of canned foods: 
to preserve fresh foods indefinitely. It was achi eved then, and 
still is, by heatin g the foods after they have been sealed in 
th e can. This kill s th e living organisms of decay which are 
already on all foods and th e airtight can excludes any others 
and also shuts out th e air which would cause the foods to 
be spoilt hy drying and oxidation. 
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THE E FFECTS OF STO!IAGE 

The first question that ari ~e~ i ~ wheth er change~ occurrin g 
in canned food s as a result of bacterial action fix a limit t o 
th e time dming which canned food s may safely be kept in 
a sealed can. Many examples of cann ed food s being in good 
condition after very long periods provide ample proof that 
th e mere lapse of time does not result in food in cans be·· 
coming spoiled by organisms. 

The second question is whether during storage in the can, 
chemical interactions between the can and the food have 
an y deleterious effects on the food. The answer to this is, 
firstly, that many foods do not react appreciably with the 
can. Secondly, some other foods do react but only very 
slowly so that th e food is in first rate condition even after 
some years have elasped. Thin lly, some foods are indeed 
potentially aggressive toward~ th e can. For such foods, there­
fore specially resistant types of can are made for them be­
cau ~e ordinary cans would not have an adequate shelf life. 
Finally, it is well known that there are some foods which 
are altogeth er too aggressive to be packed in cans and, as it 
would be a waste of materials, no commercial canner at­
tempts to pack them. 

One of the best ~afeguards in practice for all parties-can­
ner~, wholesalers, retailers and constmlers-is that people 
never invest money in larger stocks of foods than are sufficient 
for their forseeable needs. Canners do not suddenly decide 
to pack double m treble quantiti es of a food merely because 
there unexpectedly happens to be a glut of it . Canning is 
not done on this basis : everything is contracted for well in 
advance of the croppin g season . The decision is made before 
th e tim e of sowing as to how big a crop of any particular 
fruit or vegetable is required and th e contr·acts are placed 
with the farmers accordingly. Stu·pluses of raw produce m ay 
find their way to th e raw food markets but they do not have 
a big influence on the amount the canner packs. 

THE CASE Fon CoDED D ATING 

The date-marking of can~ of foods was quite fully discussed 
at a m eeting of th e Comite International Permanent de Ia 

i Con~erve in Parma, Italy, in September, 1965. A preliminary 
questionnaire had establi shed that the elate of manufac ture 
was required by law to appear on packed foods on sale in 
only four countries ( France, Morocco, Portugal, and Spain. ) 
In most countries it was customary for the manufactmers to 
elate-mark in code and to divulge their code to authorities 
upon request in case of su~picion of a can of food and a 
desire to identify cans of the same batch . 

The argmnent against th e actual date-marking of canned 
foods was based on the premise that if the can was marked 
with th e date of manufacture in clear, the consum er might 
well asstmle that a pack which had been canned one month 
ago when bought was in better condition than one which 
was, say, tluee montl1s old ·or nine months old. In fact, of 
course, if the older product had been kept _well and th e 
younger product had been kept badl y, the old~r product 
would be the more likely to be th e better quality product." 

The official viewpoint of canners in tl1 e U.S.A. was ex ­
press~d by Mr. l\ll ilan D. Smith, of the National Canners 
Asso~iation, \ iVashington, D. C. in these words: 

" \Ve fear that datin g of any food will give the consum er a 
fa lse and unjustified sense of security, and that it would be 
unwise for a consumer to 1·ely on a date and simultaneously 
ignore organoleptic factors such as appearance, odor and 
taste. \iVe fear also that if canned foods were dated shop-

pers would choose the food~ carrying th e most recent date, 
and the older packs would back up on th e reta iler and the 
distributor and eventuall y on the canner. It is possibl e 
th at some of th e dated food products co uld not be sold even 
though they were prefectly who lesome and acceptnble ex­
cept for their date." 

SHORT COURSE ON COMPUTOR USE 
IN THE FOOD INDUSTRY 

A three-day short course on the use of computors 
in the food indush-y is scheduled for September 18-
21, 1967, at the University of Florida, Gainesville. 
Food research and development applications of com­
putors, computor process control and management 
fun ctions are some of the areas to be covered in the 
discussions. 

TI1e meeting is sponsored by the Florida Section 
of the Institute of Food Technologists and the Florida 
Agricultural Extension Service. Information on the 
course may be obtained from Dr. R. F. Matthews, 
Dept. of Food Science, University of Florida, Gaines­
ville, Fla . 32601. 

FARM BULK TANKS . INCREASED IN 1966 

The hvelfth annual Farm }ililk Tank Survey, con­
cluded by the Bulk Tank Market Action Committee 
of Dairy and Food Industries Supply Association, 
shows 222,667 farm tanks installed and in use in the 
United States as of January l , 1967. The U. S. figure 
represents an increase of 3,422 over the 219,245 
which were installed as of the same date 1966. 

Although dairy farms have decreased approximately 
74 per cent since the Farm Milk Tank Survey began 
in January 1957, the use of farm milk tanks has in­
creased 645 per cent. The increase in use of tanks 
over last year reflects a change in sizes. The in­
crease of milk production per farm has resulted in 
farmers exchanging smaller tanks for larger ones. 
Also refl ected in the current figures-despite a de­
crease in Grade A producers-is the use of bulk tanks 
by farms producing milk for manufacturing purposes. 

The entire report which includes a size breakdown 
on tanks installed and in use as of January 1, 1967 
and 1966, may be obtained by writing the Marketing 
Department, Dairy and Food Industries Supply Asso­
ciation , 1145 19th Street, 1 . Vl ., \iVashington, D . C. 
20036. Conducted annually, the Farm Milk T ank 
Survey is a service to the community and to the 
industrv. 

" 
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H. E. RANDOLPH LEAVES KENTUCKY 
FOR TEXAS A & M 

Dr. Henry E. Randolph was honored at a dinner 
given at Lexington, Kentucky, April 19, 1967, by the 
dairy industry, in recognition of Dr. Randolph's out­
standing contribution to the dairy industry of Ken­
tucky in the field of dairy technology. Dr. Randolph 
has been Assistant E xtension Professor of D airy 
Technology at the University of Kentucky for the 
past four and one-half years . 

The dairy industry of Kentucky was represented 
through tl1e Dairy Products Association of Kentucky, 
dairy technology societies, Kentucky Association of 
lvlilk, Food and Environmental Sanitarians, American 
Dairy Association of Kentucky, dairy cooperatives 
and dairy suppliers . Representatives of these dairy 
groups came from Kentucky, Vilest Virginia, Ohio, and 
Indiana, to express their thanks and to wish Dr. 
Randolph the best of luck ·when he joints the staff of 
the D epartment of, Animal Science, Texas A & M 
University, as Associate Professor. 

ADVISORY COUNCIL TO PAPER 
CONTAIN•ER INDUSTRY HOLDS MHTING 

The Public H ealth Advisory Council to the Syra­
cuse University Research Corporation met on June 1, 
1967, at Syracuse, T. Y. The Council serves as an 
advisory body to SURC's :Microbiology and Biochem­
istry Center on food protection programs. 

A research and service program to serve the needs 
of the paper mill and paper converting industry has 
been located in Syracuse University for over 20 years. 
Originating in the D eparhnent of Plant Sciences in 
1946, it became a part of the 11Iicrobiology and Bio­
chemisb-y Center in 1958. 

The main topic of the meeting was sanitation ancl 
toxicological aspects of food packaging materials. 
The council, chaired by Dr. Richard Parry, Chief of 
the Dairy Division, Connecticut D epartment of Agri­
culture and Natural Resources, recommended that 
the M-B Center continue to expand the program of 
single service container sanitation, and pursue addi­
tional research relating to the packaging and quality 
of food products. 

The council members, in addition to Dr. Parry, 
are: Robert Carson, Milk Sanitation Section, USPHS , 
·washington, D . C.; Clarence Luchterhand, ' iViscon­
sin Division of Milk Certification, Madison; Charles 
Senn, Los Angeles County H ealth D epartment, Los 
Angeles; Ralph Bernstein, State D epartment of Agri­
culture and Markets, New York City; Shelby Johnson, 
Food and Drug Program, Kentucky State D epartment 
of H ealth, Frankfort; Allen Retzlaff, Food and Drug 
Administration, Buffalo; and Clifton Van Devender, ' 
Mississippi State Board of H ealth, Jackson. 

INFORMATION FROM INDUSTRY 
Editorial Note: Following are items of information on 
products, equipment, process and literature based on 
current news releases from industry, When writing for 
detailed information, mention the Journal. 

TRI-CLOVER OFFERS NEW CLAMP-ON 
PRESSURE GAUGE. 

A new sanitary typ e, clamp-on pressure gauge, man ufactur­
ed by Ladish Co., Tri-Clover Division, can be insta lled in 
minutes on any 2 inch tee or cross. It is of sanitary and 
weathertight stainless steel construction and features a teflon 
coated diaphragm to provid e for easy c 1 e a n i n g and to 
prevent build up of tacky materials. 

Accuracy to within )~ of one point, is cited by the manu­
factu rer for use wh erever a visu al aiel in warning and con­
trolling pressure deviation , under strict sanitary conditions, 
is required. Th e gauge may be quickly installed permanently 
or for test purposes with a Tri-Clamp and tee for lin e install­
ation; or with a Tri-CJamp and ferrule for tank installation . 
No other fittin gs are required. 

For Bull etin PC 10-67 write Ladish Co. Tri-Ciover Di vi­
sion , Kenosha, vVisconsin 53140. 

KENDALL SUPER SOCK 
WITHSTANDS EXTREME PRESSURES 

The Kendall Company is now producing a "Super Sock" 
scientifically designed to withstand the extrem e pressures of 
pipeline systems with high pressure centrifugal pumps. Th e 
new non-gauze sock is g uaranteed against breaking and th e 
compan y also claims th e "Super Sock" has extra retention 
qualities th at give dairymen superior sed iment protection. 

Kend all's new "Super Sock" is 2-3/16 inches by 24 in ches 
in size. Like all Kendall non-gauze socks, it is completely 
lintfree to eliminate fl ann el washout constructed with exclus­
ive "Sealtyte" bonded seams and capable of handling large 
volumes of milk . Non-gauze "Super Socks" are made for 

, 
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• sin gle service. For further information write to The Kendall 
Company, Walpole, i'v1assachusetts 02081. 

SI P 1967 GLASSWARE CATALOG 

Quali ty glassware fo r laboratory use is presented in an at­
tractively illustrated catalog by Scientific Products. · Among 
items featured are pipets, microscope slides, staining dishes, 
capi ll ary tubes, test tubes, cover glasses, syringes . 

For free copy, write fo r SP930.'3, Scientific Products, Litera­
ture Service Departm ent, 1210 Leon Place, Evanston, Illinois 
60201. 

INTERNATIONAL ASSOCIATION OF MILK, 
FOOD AND ENVIRONMENTAL 

SANITARIANS, INC. 

AUGUST 13-18, 1967 

THE AMERICANA HOTEL 
Bal Harbour, Miami Beach, Florida 

Reservation Department 

PLEASE MAKE THE FOLLOWING H.ESERV A TION : 
( Rates quoted on a daiiy basis-EUH.OPEAN PLAN) 

0 GUEST ROOMS- 0 Single Occupancy, $10.00. 

0 Double Occupancy, $16.CO. 

LA NA I SUITES- ( Parlor and Bedroom ) , $35.00. 
NO ADDITIONAL BEDROOM AVAILABLE. 

0 CO 'VENTIO AL SUITES-(Parlor and Bedroom) , 
$35.00. ADDITIONAL BEDROOM AVAILABLE, $Hl 
PER DAY. 

0 DELUXE OCEAN-FRONT SUITES-(Parl or and Bed­
room , 45.00. ADDITIONAL BEDROOl\11 AVAILABLE, 
$16.00 PER DAY. 

I will arrive on August ----------------, 1967 

I. will depart on August ----- -- --------, 1967 

wi ll be accompanied by -- - ---------- - ---­
( Third person in room-$3.00 Additional ) 

NAME _____________________________________ ---------

COMPANY 

ADDRESS 

crrY ----- ------ ------ ------------------------------

STATE ------------ - --- - - - -- -- ----- ZIP -------------

Cabanas available ocean-side or by th e 
Olympic Pool- $10.00 to $15.00 per clay 
(NO SLEEPING ACCOMODATIO 1S) 

THIS RESER VA TI01 WILL BE ACKNOWLEDGED 

v 
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CLASSIFIED ADS 
POSITIONS AVAILABLE 

"SANITARIAN wanted for indutsry ope rated sanitation 
inspection program. Applicants must be in good physi­
cal condition, have a college degree, be willing to locate 
in or near and travel within a 500 mile radius of Chicago. 
A minimum of three years regulatory experience is re­
quired. Intelligence and pleasing personality are the 
most wanted J¥ersonal characteristics. BACTERIOLO­
GIST wan.ted to operate a laboratory for running survey 
samples concerned with industry problems. This posi­
tion is in Chicago and will require only a minimum of 
travel. Our employees know of th is ad . An equal op· 
portunity employer." Write IB-P. 0 . Box 437, IAMFES, 
Shelbyville, Indiana 46176. 

WANTED: General Environmental Sanitarian for City 
Health Department. Starting salary is $7,000.00 to $7,800.-
00 plus car or ca r allowance, retirement, hospital insur· 
ance and other liberal benefits. Contact : E. Cornfield, 
M.D., M.P.H. Director of Health, City Hall, Bristol, Conn. 

CITY SANITARIAN doing environmental sanitation work 
and making health inspections Science degree desired, 
however experience may be substituted. Excellent fringe 
benefits including paid vacation and sick leave, health in­
surance, paid holidays, retirement system. Salary con­
tingent on background. Submit resume to City Clerk's 
Office, City Hall, Waterloo, Iowa. 

FOR SALE 

Single Service milk sample tubes. Fo r further in-
formation and a catalogue please write, Dai ry Technology 
Inc., P.O. Box 101 , Eugene, Oregon. 

Classified Ad Rates 10c Per Word- Minimum 1.00 
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INTERNATIONAL ASSOCIATION OF MILK, FOOD & ENVIRONMENTAL 
SANITARIANS, INC. 

Box 437, Shelbyville, Indiana 46176 

Name __ __ ____________________________________________ ___ ____________________ ___ Date ___ ------- __ _ 

Please Print 

Address ----------------------------- - ------------------- - - ----- - ----- -- ------ 0 Renewal 

0 New 

Business Affi I iat ion _________ ______ __ ____________ ________ ___ _________ -- - ------- 0 Re-instatement 

Annual Dues $10.00 0 Check 0 Cash 

(Membe rship Includes Subscription to Journa l of Milk & Food Technology.) 

P lease Print 

Recommended by 

Shelbyville, Ind . 
Box 437 Subscription Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 

(Monthly Publication) 
Name _________________________ ___ ____ __ __ __ __________ ____ ______________________ Date _____ _______ _ 

Please Print 

Address ----------------------- - - - - - -- - ---- - - - - - --- -- ---------------- -- ------- 0 New 

--- ------------------------------ -- -- ---------- ------------- -- ----------- --- --- 0 Renewal 

Educational Institution & Public Libraries Individual Non-Member Subscription (Annually) $10.00 
Governmental Agencies, Commercial Organizations (Annually) $8.00 0 Check 0 Cash 

(Please Print) 

I.A .M.F.E.S. & J .M.F.T. 
Box 437, Shelbyville, Ind . Change of Add1·ess 

FROM 

Name --- - ------------------------ - ------------------------------------ --------- Date 
Please Print 

Address 

TO 

Name ----- ---------------- - ------------------------------- -- - - --- - --- - ---- -----

Address 

·• 
I.A.M.F.E.S. & J.M.F.T. 

Box 437, Shelbyville, Ind. 

Please Print 

Order for 3A Standards 

Name ------------------------------- - --- ---- - ---------- --------- --- -- - --------- Date 
Please Print 

Address ------------ - ------------------------------- - ------- - - - - - - - -----------

( ) Complete Set @ $4.00 = ________ ( ) Complete set bound (durab le cover) @ $5.50 
( ) Revised HTST Std.-without cover = $1.00 F.O.B. Shelbyville, Ind . 

5 Year Se rvice on Standards as Published = $3.00 additio nal 
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100 or less $16.25 $19.50 $27.30 $39.00 $65.00 $28.00 ·.I 
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what secret 
ingredient makes 

theFALC 
~ 

superior? 

polystyrene 

Make a milk pipet out of polystyrene and it bas an amazing ability to minimize the day-to-day 
problems inherent with glass pipets. 

You just use it once and throw it away. A brand new pipet for each use that is sterile, biologically 
inert, chemically clean, and cotton plugged. The Quality Assurance Certificate in each carton is 
our guarantee that tests for sterility, toxicity, cleanliness, and accuracy have been satisfactorily 
passed prior to release. 

One more ' thing, our plastic, disposable milk pipet is manufactured to meet requirements for 
plastic milk pipets set by the American Public Health Association and contained in the new 12th 
edition of Standard Methods. 

AND HAVE YOU HEARD WHAT THE A. P. H. A. SAYS ABOUT PLASTIC PETRI 
DISHES? Our 100x15mm petri dishes fill the bill. Find out why we say there are none better 
on the market. Contact your Falcon Plastics Distributor, or drop us a line today. 

fALCON PLASTICS Division of B-D Laboratories, Inc. , P.O. Box 6711 , Baltimore , Maryland 21204 

IN CANADA: Becton, Dickinson & Co., Ltd . Clarkson, Ontario 

FALCON IS A TRADEMARK 501 



~-------------------------~--------------------------------------------------------~ 

EVERY COW 
SHOULD WEAR 
A ''MONEY BELT''! 

It allows you to ADJUST the SURGE Lo-Pro­
file BREAKER CUP to get just the right a moun 
of TUG and PULL for faster and more com­
plete milking. That's reason enough to call it a 
"Money Belt." 

Another good reason is the safer milking that 
you get because you can remove the teat cups 
as the individual quarters milk out. Proper ad­
justment means an end to creeping teat cups, 
too. 

If you are milking in a stanchion barn and are 
not getting all the advantages of a "Money 
Belt" call your SURGE Dealer. He might call it a 
Surcingle, but he will be glad to arrange a FREE 
TRIAL right in your barn. 

BABSON BROS. CO., OAK BROOK, ILL. 60521 
BABSON BROS. CO., (Canada) LTD. , REXDALE, ONTARIO 
MINNEAPOLIS, RENO, KANSAS CITY, MEMPHIS, SYRACUSE 

NEW LO-PROFILE SURGE BREAKER CUP for stanchion p1pe lines 
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