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“TRANSFLOW
TEST FARM

Located north of
Ravenna, Ohio, the
Transflow Test Farm is
a working dairy farm
with nearly 60 head of
cattle.

TEST FARM and TEST TUBE
TEAM UP TO FIND THE “BETTER WAY”

CHAMBERLAIN
LABORATORIES

Modern, completely-
equipped Chamberlain
Laboratories, Chamber-
lain Engineering’s
Research and Develop-
ment Center.

Highly trained engineers and scientists at
Chamberlain Laboratories work hand-in-hand with
experienced, practical dairy farmers at the Trans-
flow Test Farm to develop products and methods
for improving sanitation and for saving time and
work on America’s dairy farms.

The Test Farm provides a place where new
Chamberlain products and methods can be tried
under the actual conditions of use. Chamberlain
Laboratories supervises the testing and provides
the scientific tools to measure results. Work is
carried on in close cooperation with state and
municipal authorities and with other suppliers to
the dairy industry.

What types of work do the labs and test farm carry
out? Here’s a typical example: Recently a series

Bulletin  RM-60 gives complete
information on TRANSFLOW Raw
Milk Tubing. For your free copy,
write Chamberlain ~Engineering
Corp., Akron 9, Ohio.

1913-A

of tests was conducted in conjunction with lead-
ing manufacturers of cleaners and sanitizers to
determine the most effective combination of time,
temperature and solution concentration for use
with TRANSFLOW. Tests were conducted under
closely controlled conditions. For example, at the
start of each period, new inflations, gaskets, air
hose and TRANSFLOW milk tubing were put
into service.

Bacteria counts were made daily at Chamberlain
Laboratories, the results indicating the relative
effectiveness of each method.

Important data of many kinds are flowing from
the mutual work of the test farm and the labora-
tory — data that will make an important contri-
bution toward “better n.ldk with less work.”

Plastics and Synthetics Division

HAMBERLAIN

engineering corporation
AKRON 9, OHIO
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Tear out along ths line and mail to JAMFES, Inc., P. O. Box 437, Shelbyville, Indiana

Notice — December 24, 1963

To: Membership Only

The membership at the 50th Annual Meeting of the IAMFES
voted to submit the proposed amendment to the Constitution to
the membership for a mail vote. Following is the Constitutional
Amendment on which members only of IAMFES are to vote.

All votes must be mailed within 60 days of the above date.

AMENDMENT

The proposed amendment to the Constitution, Article IV, Sec-
tion 1 reads as follows:

Section 1. The officers of this Association shall be a President,
a President-Elect, a First Vice President, a Second Vice President,
and a Secretary-Treasurer who shall hold these offices for one
year or until their successors are elected or appointed, as provided
in the By-Laws. At the termination of each Annual Meeting the
President-Elect, First Vice President, and Second Vice President
shall automatically succeed into the offices of President, President-
Elect, and First Vice President, respectively. A Second Vice
President and Secretary-Treasurer shall be elected by majority
ballot of votes cast.

The above change in the Constitution is necessary to make it
consistant with the change in the By-laws. The amendment to
the By-laws was adopted. Your vote is on the Constitution only.

The amendment to the By-Laws, Article TV, Section 2 reads
as follows:

Section 2. Each year the President-Elect shall appoint a
Nominating Committee at the Annual Meeting prior to next year’s
election, in ample time for them to meet at that meeting. This
Committee shall consist of seven members other than officers of
the Association. At least one member shall have been a member
of the Nominating Committee of the previous year. The name of
the Chairman of the Nominating Committee shall be published
in the next issue of the Journal together with a date for sub-
mitting candidates for nominations for each office. The Nominat-
ing Committee shall submit the names of at least two nominees for
the office of Second Vice President and at least one for Secretary-
Treasurer to the Executive Secretary, as directed by the President-
Elect. These names, with pictures and biographical sketches of
the nominees, shall be published in the Journal not later than April
1 following the meeting. The next issue of the Journal shall con-
tain a ballot listing the nominees. All ballots must be in the
hands of the Executive Secretary by July 1 for checking against
the eligible voter list and then forwarded to the Tellers Committee
for counting. The person receiving the greatest number of votes
for each office shall be certified to the President at least one
month in advance of the Annual Meeting.

KarL K. Jonws, Secretary-Treasurer
International Association of Milk,
Food and Environmental Sanitarians, Inc.

YES O NO O




Now . .. a Major Step Forward i
Eliminating Stains or Discolorations

in High Temperature Equipment

EVAPORATORS o HTST UNITS ¢ TANKS ¢ VACUUM PANS

Brite-Klenz Formula
HC-20 packed in
400 Ib. steel drums.

KLENZADE

Zad DeFoam Acid For-
mula 2190 packed
in 50 gal. steel
E ! drums.

WMW/@44W@/@W |

Black stains and discolorations on C.I.P. or spray-cleaned
equipment can now be effectively prevented with the new
Klenzade Brite-Klenz Formula HC-20* and DeFoam Acid
Formula 2190 cleaning program.

Your Klenzade field representative will remove existing
stains in your system and set up this new program to keep

all surfaces sparkling clean . . . stain-free.

Klenzade Brite-Klenz Formula HC-20* and DeFoam Acid
Formula 2190 provide complete control of foaming and
minimize aeration and oxidation throughout the entire
cleaning process. Field tests over the past year under
varying conditions amply prove the effectiveness of the
formulations and the job-fitted Klenzade cleaning tech-
niques.

*Patent Pending

KLENZADE PRODUCTS
DEPT. 21M BELOIT, WIS.
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What's the reason
when your bacteria count goes up
for noreason?

One reason your bacteria count can go up for

no reason is that your liquid bleach sanitizer

loses strength. Without you knowing about it.
Make your sanitizing solution from a pint of
liquid bleach today and it may do the job. Use

a pint of that same liquid bleach tomorrow and

it may not. This is because all liquid bleaches

lose strength from the moment they’re first

manufactured.

But this is one problem that farmers and dairy-
men dor’t have to live with. Lo-Bax® Special,
Olin’s dry chlorine sanitizer,never loses strength.
The solution you’ll make up next month will be

just as strong as the solution you make up today.
And a single 1%-pound jar of Lo-Bax will make

over a thousand gallons of solution. So 5%
youalsosavea lot of coming and going &
to get jugs of liquid bleach. Write to
Olin for more information about
Lo-Bax Special and LoBax-W (which
contains a wetting agent). Youhaveto
admit we've given you a good reason. &

ray K-
CHEMICALS DIVISION \Illn

HYPOCHLORITE PRODUCTS 745 FIFTH AVE,, N.Y. 22, N.Y.
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Couporms mith the Witk Ondinance aud Code
Recommended by the U. S. Public Health Sewice

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 may entirely destroy previous
bactericidal treatment of equipment,
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HAYNES SNAP-TITE GASKETS

“"FORM-FIT" WIDE FLANGE MOLDED TO.
HUGS STANDARD BEVEL PRECISION STANDARDS

SEAT FITTINGS

P

DURABLE
GLOSSY SURFACE

) LOW COST...RE-USABLE

) LEAK-PREVENTING
NEOPRENE GASKET for Sanitary Fittings

Gheck these SNAPTITE Aduantages

Tight joints, no leaks, no shrinkage Time-saving, easy to assemble
Self-centering

No sticking to fittings
Eliminate line blocks

Odorless, polished surfaces, easily cleaned Help overcome line vibrations

DESIGNED TO
SNAP INTO
FITTINGS

Sanitary, unaffected by heat or fats
Neon-porous, no seams or crevices

Withstand sterilization Long life, use over and over

Available for 17, 1%", 2", 2%” and 3” fittings.
Packed 100 to the box. Order through your dairy supply house.

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

A HEAVY DUTY SANITARY LUBRICAN
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SPRAY AnNp TUBE

All Lubri-Film ingredients are

approved by F.D.A. and can be
safely utilized as a lubricant for
food processing equipment when
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ing food additive regulation.
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CLEVELAND 13, OHIO




STANDARDIZATION OF MILK PLATING MEDIA z

Report of the Coordinating Committee on Laboratory Methods A
VOL. 53, NO. 8, AJ.P.H. 1305-1310, AUGUST, 1963

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

This report of the Coordinating Committee on Laboratory Methods of
the Committee on Evaluation and Standards (APHA) was approved by

the Executive Board of the American Public Health Association on
June 27, 1963.
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BACTERIOLOGICAL SURVEY OF FILLETING PROCESSES IN
IN THE PACIFIC NORTHWEST

II. SWAB TECHNIQUE FOR BACTERIOLOGICAL SAMPLING

WAayYNE 1. TRETSVEN

Bureau of Commercial Fisheries, Technological Laboratory
U. S. Department of The Interior,
Seattle, Washington

SUMMARY

A swab technique was developed for sampling fish and fish
processing equipment. Selection of the swab used was based
on the uniformity of weight, amounts of water absorbed,
and water-holding capacity of the material of the swab. Size
of sampling area was based on the limitations of the swabs
used to pick up the material from the surface. The tech-
nique is simple, convenient, relatively accurate in use, and
inexpensive for nondestructive sampling of wet surfaces in the
field or in the laboratory.

A nondestructive sampling technique was needed
to provide comparable data on the bacterial loads of
different products commonly encountered in the fish-
ing industry. Various methods of obtaining bac-
teriological samples from fish were compared in this
laboratory in a previous study (31) and the swab
technique appeared to be the logical solution to the
problem because it is relatively efficient in recovering
a large and fairly uniform portion of the bacteria, is
relatively simple, fast, and nondestructive. Before
laboratory tests were started on the development of
a swab technique, however, the literature from 1936
to 1963 was searched. Although no standard pro-
cedure was found, much helpful information was dis-
covered to use as a guide for standardization. Based
on this information, a swab technique was developed
and then tested under a variety of conditions.

LITERATURE REVIEW

Until recently there was little information (1, 6,
18, 19, 33, 34) concerning the limitations of swabs,
and practically all involved the sampling of relatively
dry surfaces (with moistened swabs). Aside from
American Public Health Association publications (4,
5) and the Milk Industry Foundation Manual (3) for
sampling eating utensils and dairy equipment, there
is little evidence of standardization of techniques or
of equipment. Ayers, for example, used a variety of
swab techniques in sampling meat (7, 8,9, 10). Swabs
were used to wipe surfaces to collect microorganisms
for qualitative use, and later they were adapted for
quantitative work (20).

Swabs
Swabs used consisted of such materials as pieces

of cloth, gauze, paper, wool, glass-wool, absorbent
(32) and non-absorbent cotton (11), and calcium al-
ginate (2). They have varied considerably in size
(32) and have been held by means of forceps, wires,
and sticks (11).

Surfaces

The nature of the surface i.e., wet or dry, rough
or smooth (1), load of organisms, and ease of their
removal (11, 34) are important (31). The load of bac-
teria on the surface has been the primary factor con-
sidered in determining the size of the swab area (11,
15, 25, 32). Tiedeman (29) used a 4-sq inch area be-
cause a smaller area was difficult to swab accurate-
ly. Swab areas selected by other workers varied from
1 cm?® to 1 ft* (26). Usually, unit areas were sampled,
and the numbers of microorganisms were expressed
as per cm® or per sq inch (18), or as per dish or glass.

Templates

Need for standardization leads to the use of tem-
plates for accurately delimiting the swab area, ac-
cording to Vaughn and Stadtman (32). Use of a
template for accurately limiting the swab area was
considered to be more necessary when the bacterial
load on the surface was high. Green and associates
(20) developed a “swab-pression” technique for sam-
pling surfaces of low bacteria loads without the need
of a template.

Templates have been made of glass, cellophane,
glassine, wrapping paper, filter paper, and various
metals (8, 20, 22, 32). The swab area in a template
is usually circular, presumably because it is easier
to bore a round hole accurately than to make one of
another shape, and it is easier to swab a circular area
than to swab an area with corners. Rigid and thick
templates were found to be impractical because they
did not conform to irregular surfaces (22). Using
templates that were individually wrapped and steri-
lized before use was less laborious than was flaming
the template between use (11, 32).

Swabbing ,

Much work has been done on methods of obtaining
samples (I, 10, 19, 29, 32 33). Procedures varied
from rolling a swab over the surface in four directions
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(7) to scrubbing the surface for 30 seconds (32). Buch-
binder et al. (11) found that increasing the number
of strokes of the swab increased the counts. In work-
ing with high-count surfaces, he found that reversing
the direction of strokes decreased counts in all tests,
whereas in working with low-count surfaces, he found
that reversing the direction of the strokes between
strokes increased the count from 5-15%. France et al.
(17) compared the use of wet, moistened, and dry
swabs in sampling glassware. Angle and pressure
of the swab (1) variations in adhesiveness of organ-
isms and mono-molecular grease films on the surface
(34), and use of wetting agents (11) have been con-
sidered for their effect on the efficiency of swabbing.
After a surface was swabbed, use of sterile forceps
to remove the swab material from metal holders did
not improve the accuracy of the counts and was an
inconvenience. Use of wooden sticks, which are
broken off after swabbing, was found to be adequate
(11). Buck and Kaplan (12) developed a sterile cut-
ting device to sever the stick. The efficiency of the
pick-up of organisms by swabs and recovery of or-
ganisms from the swabs made of cotton were com-
pared to those made of calcium alginate, which is
soluble in a diluent, thereby releasing the entrapped
organisms (2, 13, 22). The increased recoveries of
the alginate swabs over that of the cotton swabs were
reported as significant.

Dilution

The material picked up by the swab has been trans-
ferred directly to nutrient media or to solidified media
by swabbing (14, 17, 23, 24) or indirectly to an inter-
mediate diluent (19). Inconsistencies of dilutions have
introduced variables; some workers reported using
99 ml solution (32), and others, 100 ml (17), yet each
considered the dilution to be 10-2. Although some of
the factors mentioned are of little significance, the
codes allow for great variations.

EXPERIMENTAL PROCEDURES AND RESULTS

Based on the foregoing study of the literature, a
tentative procedure was outlined and tested. The
tests covered (a) water absorbency of various swabs,
(b) water-holding capacity, (c) optimum sample area,
(d) sampling impervious surfaces, (¢) sampling absor-
bent surfaces, and (f) sampling surfaces of fish. In
preliminary studies in which machine-made, cotton-
tipped applicator sticks were used for swabbing 5-
cm?® areas, the swabs often reached the limit of their
absorbency before the area had been adequately
swabbed. Also, the bacteria counts obtained were
inconsistent. Before an attempt was made to limit
the swab area, the uniformity and the limitations of
commercial cotton-tipped applicator sticks were stud-
ied. Different sources of applicator sticks were

BACTERIOLOGICAL SURVEY

TaBLE 1. WEIGHT OF SWABBING FROM APPLICATOR STICKS.

Source A B C

7
(No.) (g) (g) (g)

1 .027 .0390 .0546

2 .025 .0328 .0687

3 .034 .0375 .0571

-+ .033 .0332 .0496

5 029 . .0402 0570

6 .030 .0316 .0604

7 .036 .0334 .0662

8 .034 .0354 .0466

9 .032 .0333 .0706

10 .035 .0371 .0523
Mean .032 .035 .058
S.D. .004 .003 .008

obtained. They appeared similar in shape but there
was considerable variation in the amount of absor-
bent material comprising the various swabs (see

Table 1).

Swabs from one source (B) were selected for the
subsequent study primarily because of their uni-
formity. They consisted of a wooden stick approxi-
mately 6 inches long with an average of 0.035 =
003 g of absorbent cotton wound tightly around one
end, forming a cotton tip about 1/4-in. diameter and
3/4-in. long. The sticks were cut to approximately
4-in. in length and were inserted, cotton tip first, into
glass test tubes fitted with screw caps. The swabs’
water-absorbency and water-holding capacities were
determined by weighing each swab before and after
water was absorbed, and also after immersing in
water. In order that conditions anticipated in the
use of the swabs could be simulated, the tubes con-
taining the swabs were autoclaved at 121 C. for 15
min the day before use and were cooled before the
caps were tightened.

Water-absorbency

After each swab was weighed, the amount of water
it would absorb was determined. The swab was
held at an angle of approximately 45° for 30 sec
with the cotton tip resting on a level piece of glass
plate that was covered with a thin layer of water
approximately 0.1 cm thick (5 ml of water was ap-
plied to an area of 50 cm®). The swab was placed
immediately on a weighing support and weighed.
The mean difference in weight (the amount of water
absorbed) was 0.213 == 0.053 g, (see Table 2).

Water-holding capacity

Immediately after the swab with absorbed water
was weighed, its water-holding capacity was deter-
mined. Its cotton tip was immersed into a beaker
of water for approximately 2 sec and then the swab
was gently removed. The swabs were handled by

~ o
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forceps only and were weighed rapidly on an auto-
matic analytical balance. The difference between the
weight of the dry swab and the weight of the satu-
rated swab represented its water-holding capacity
(see Table 2). The mean capacity of these swabs
was 0.312 == 0.018 g. The swabs absorbed water
amounting to 68% [(0.213/0.312) x 100] of their
water-holding capacity.

TABLE 2. WEIGHTS OF SWABS BEFORE AND AFTER ABSORBING
WATER FROM .l-CM LAYER ON GLASS SURFACE AND
AFTER IMMERSION IN WATER

A B C D E

Percent

absor-

Water bency of

Swab held (Capa-
with  Absorbed  Satu- (D-A) city)

Sam- absorbed water rated (Capa- C x 100

ple Swab water (B-A) swab city) E
(No.) (2) (2) (g) (g) (g) (%)
1 4162 .6304 2242 7170 .3008 75
2 3488 5364 .1896 .6424 .2936 65
3 .3866 .6207 2341 .7001 3135 75
4 3917 .5930 2013 7184 .3267 62
5 .3909 .5992 2083 .6949 .3040 69
6 4320 .6551 2231 7842 .3522 64
7 .3582 .5540 1958 .6563 2981 66
8 .3336 .5330 1994 .6448 3112 64
9 .3640 .5882 2242 .6634 .2994 75
10 4014 .5329 2315 7246 .3228 72
Mean 213 312 68
S. D. .053 .018

Sample areas
For sampling, the largest area that could be swab-

¢ bed efficiently without the swab reaching the limit

of its absorbency was desired. The amounts of ma-
terial picked up by swabs in actually swabbing dif-
ferent size areas were determined. Templates made
of aluminum foil 0.001 in. thick, with circular holes
of various sizes, were used to outline the areas to be
swabbed. At each sampling, a new template was
used. The template was placed on the wet surface,
and the swab, held at an angle of approximately 20°
to the surface, was stroked once from each of four
directions (at right angles to each other) across
the swab area. Each time the swab was stroked,
it was rotated 90° to expose as much swab material
as possible. Care was taken to avoid stroking the
swab against the opposing edge of the opening. The
amounts of water absorbed, and the holding capacities
of the swabs were determined as before.

Impervious surface

Water-covered glass, as previously described, was
used to simulate the wet equipment used in process-
ing fish. When an area of 3 cm’ and larger was
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swabbed, it was found that the swabs had reached
the limit of their absorbency before the entire area
had been covered. Using templates of 2 cm® (1.6 cm
diam circle) limited the amount of water absorbed by
the swab to 0.187 == 0.06 g (see Table 3).

These swabs had a water-holding capacity of 0.305
=+ 0.036 g of water. The amount of water absorbed
represented 62% [(0.187/0.305) x 100] of their water-
holding capacity, or 87% [(0.187/0.213) x 100] of
what they could absorb. It appeared that capillary
action, or compression by the template, or both, were
largely the cause of the variation in the amount of
water absorbed from the water-covered glass.

Absorbent surface

A wet filleting board made of pine wood was swab-
bed using 2-cm® areas. The board was kept just wet
enough so that it had a glossy appearance. After
being swabbed, the swab area looked as though it
had been blotted. The amounts of water picked up
from adjacent areas were quite uniform, mean 0.098
= 0.025 g. This was equivalent to approximately one-
third [(0.98/0.302) x 100] of their water-holding
capacity (see Table 4).

Fish surface

Whole fish were sampled by swabbing areas of 2
cm®. Ten different areas from the head to the tail on
each side of unwashed English sole (Parophyrys vetu-
lus) of excellent commercial quality were sampled
(see Table 5).

The mean weight of the material (slime) picked
up by the swabs from the upper side of the fish was

TaABLE 3. WEIGHTS OF SWABS BEFORE AND AFTER ABSORBING
WATER FROM A 2-CM? AREA OF WET GLASS, AND AFTER
IMMERSION IN WATER

A B (0] D E

Percent

Swab absor-

with Water bency of

absorbed held Capa-
water Absorbed Satu- (D-A) city)

Sam- from water rated (Capa- C x 100

ple Swab 2 cm?2 (B-A) swab city) E
(No.) () (2) (g) (g) (g) (%)
1 3728 .5854 2126 .6865 3137 68
2 .3937 .5530 .1593 6773 .2836 57
3 3764 .5983 2219 7195 3231 69
4 .3890 .5647 1757 .6955 .3065 59
5 4262 .6054 1792 7332 .3070 57
6 4750 .6632 .1882 .8342 .3592 53
7 3917 .5436 1519 7149 3232 48
8 3821 4530 .0709 6184 .2363 30
9 3912 5972 .2060 7523 2611 79
10 .3885 .6961 .3076 7238 3353 88
Mean 187 305 62
S.D. - .06 .036
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TaBLE 4. WEIGHTS OF SWABS BEFORE AND AFTER ABSORBING
WATER FROM 2-CM® AREA OF WET FILLETING BOABD,
AND AFTER IMMERSION IN WATER

A B C D E
P%rcent
< r-
?.\gtﬁ}) Water b:nzg of
absorbed held (C.axza-
water  Absorbed  Satu- (D-4)  Cw)
Sam- from water rated (Capa- = °
ple Swab 2 cm?2 (B-A) swab city) E
(No.) (8 (g) (g) (g) (g) (%)
1 .3007 4031 1024 .5559 2552 40
2 .3733 .5082 1349 .8434 3701 36
3 .3352 4203 .0851 .6082 2730 31
4 .3419 4314 .0897 6524 3107 29
5 .3390 4160 .0770 .6403 3013 26
6 .3960 4680 .0720 7393 .2433 30
7 .3187 .3895 .0708 .6588 .3401 21
8 4349 .5304 .0955 71317 .2968 32
9 3312 4614 .1302 .6344 .3032 43
10 .3703 4879 1176 .6983 .3280 86
Mean .098 302 32
S.D. .025 .039

TABLE 5. WEIGHTS OF MATERIAL PICKED UP BY SWABS FROM
2-cM? AREAS ON THE UPPER AND LOWER SURFACES
oF ENGLISH SOLE.

Material swabbed
from 2 cm?2 of

Material swabbed
from 2 cm? of
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were handled aseptically by means of sterilized for-
ceps. Each swab was weighed, using a sterilized
weighing support. The cotton tip was dipped into
the fish slime and was pressed against the side of
the tube to squeeze out some of the slime before it
was reweighed. The swab was then placed ‘into
a bottle containing 100 ml of cold, sterile, phosphate
diluent and shaken for 30 sec to dislodge and dilute
the slime. Further dilutions were made, and the bac-
terial counts of the slime and from the swabs were
determined by the procedure of Tretsven (31).

Of the bacteria in the slime, approximately 65%
were recovered from the swabs.

Discussion

Although bacteriological sampling of surfaces of
fish by the swab technique have given more uniform
results than other methods of sampling, it is recog-
nized that swabbing does not remove all of the ma-
terial on a surface. Preliminary trials indicated that
cotton swabs absorbed water efficiently from a wet,
smooth, impervious surface until the swab itself be-
came wet.

The maximum or potential water-absorption of
similar swabs was determined, and this information
was then used in determining the largest area of
wet surface that could be sampled efficiently. Swab-

Sample upper_surface lower surface bing failed to pick up all the water from areas of
(No.) (e ® wet glass as large as 3 cm®. When 2 cm® of the
1 10030 10049 wet glass were swabbed, the glass appeared to be
2 .0057 .0030 wiped dry, and the swabs had additional absorbency.
3 .0038 .0018 When similar 2-cm® areas of a wet filleting board
4 .0052 0058
5 .0043 0023
6 .0024 0056
7 .0051 .0029 TABLE 6. RECOVERY OF BACTERIA FROM SWABS HOLDING
8 .0013 .0030 FISH SLIME"
9 .0039 0049
10 0029 0050 R 5 2 R : -
Mo 0038 0039 . . %%%i’i;
X ] .0016 .0015 \"8 Standard plate coun X
5P comple Swab il Sime " average  averags B
.0038 == .0016 g and of the lower side, .0039 = .0015 (e = w ® omggfg?i) omi(t.(i};gg) %)
g 1 .3848 4370 .0522 230 440 64
2 .3447 3911 .0464 238 510 74
Recovery from swabs 3 4341 4998 0657 321 490 .71
The recovery of bacteria from cotton swabs was 4 3864 4436 0572 265 463 67
determined by comparing the bacterial counts ob- 5 .3605 4332 0727 312 498 62
tained from swabs having known amounts of a con- 6 3788 4224 0436 246 565 82
trol slime. Approximately 4 g of slime was scraped ; ggég igflxl) 822; 33(13 égg 22
from the surface of fresh English sole into a sterile 9 13910 4424 0514 242 470 68
tube. The slime was mixed by means of a sterile 10 4022 4645 0623 276 442 64
pipette that was then used as a weighing pipette.
Slime (0.318 g) was added to 100 ml of cold, sterile Mean 0596 269 451 65

phosphate buffer solution and shaken 30 sec. Serial
dilutions were made before plating. Sterile swabs

*Standard Plate Count of fish slime, 6,900,000 per gram.
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were swabbed, less water was picked up by the
swabs, amounting to 46% [(0.098/0.213) x 100] of
their potential absorbency.

Swabbing 2 cm® of the fresh fish surface resulted
in picking up material (slime, scales, debris, and
water) equivalent to 2% of the amount of water that
similar swabs could absorb. These swabs were not
immersed in water to determine their water-holding
capacities, as the material picked up from the fish
was both soluble and hydrophilic. Thus, additional
water held could not be attributed entirely to absorp-
tion by the swab. There was considerable variation
in the amounts of material picked up in sampling the
fish. This variation was expected, as the amount
of material on the fish was so irregular that the fish
appeared to be mottled. In a subsequent bacterio-
logical study, the numbers of bacteria from similar
surfaces varied correspondingly. Old fish having
much viscous slime were swabbed. The amount of
material picked up by the swabs was greater than
their water-holding capacity, indicating that there
are factors involved in addition to those of absorp-
tion.

In a survey concerning the bacterial counts on the
surfaces of fish and the processing equipment and
their relation to one another, similar swabs, templates,
and procedures were used so that the results would
be directly comparable.

The following innovations were developed to facili-
tate the application of the procedure:

1. Swabs are selected on the basis of uniformity of
weights of both the swab material and of the water
absorbed. Ten or more swabs from a source are
sampled.

9. Swab sticks are notched to facilitate breaking
off the swab end when it is inserted into the neck
of a container and the stick is bent. The stick with
a notch cut around it approximately 1/64 in. deep
above the swab tip is strong enough to swab the
surface, yet break cleanly when and where desired.

3. Templates are made of 0.001-in. thick aluminum
foil about 2 in. wide and 4 in. long with a circular
hole 1.6 cm in diameter (2-cm® swab area) in the
center. The length and width permits one to handle
and hold the template in place without contaminating
the outlining surface.

4. The template is wrapped around the swab
stick (Figure 1).

5. The stick (swab end first) is inserted into a
screw-capped tube, sealed, and sterilized.

6. To use, the cap is removed without contaminat-
in'g the opening and the tube tilted so that the swab
stick slides out.

7. The stick is grasped with the fingers.

8. The end of the template is held and unrolled
from the swab stick.

p Al

Figure 1. Foil template being wrapped about swab-stic
prior o sterilization (Note: scoring around swab-stick.)

9. The template is placed on the surface to be
sampled and the ends of the template are pressed
against the sample with two fingers.

10. The swab is held at an angle of approximately
20° to the surface, and stroked once from each of
four directions (at right angles to each other) across
the swab area. FEach time the swab is stroked, it
is rotated 90° to expose as much swab material as
possible. Care is taken to avoid stroking the swab
against the opposing edge of the opening (Figure 2).

11. The swab end is inserted into a container of
sterile media, or diluent and the stick is bent to break
off the tip.

As the amount of material on the swab is small,
the dilution is considered to be equivalent to that
of the liquid (i.e., if in 10 ml, the dilution is 10-1).
Less than 30 sec are required to obtain a sample
from fish or equipment when this method is used.

12. The container is shaken rapidly for 30 sec to
distribute the swabbed material throughout the liquid.

e
A4
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i

Figure 2. Holding foil template on sole and swabbing ex-
posed 2-cm® area,
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SUMMARY AND CONCLUSIONS

Because swab materials vary considerably in their
weights and abilities to absorb and hold water, the
swabs used in the present work were selected for their
uniformity in these properties. Wet surfaces of var-
ijous sizes were swabbed, and the largest area that
could be swabbed efficiently was selected as the
swab-sampling area. Dryness, as noted by the ap-
pearance of the surface after swabbing, and the
amounts of water absorbed by the swabs were used
in the evaluation of the efficiency. Using the cotton
applicator sticks as swabs, a 2-cm® area was found
to be the largest area that could be swabbed for ob-
taining samples from fish and fish processing equip-
ment for a direct comparison of the bacteria counts.
Approximately 65% of the bacteria of fish slime held
by swabs was recovered. Innovations were developed
that enhance the use of swabs for sampling.
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THE EFFECT ON BACTERIAL COUNTS OF THE GRADUAL
WARMING OF MILK SAMPLES

J. L. Courr~EY'

American Nuclear Corporation,
Oak Ridge, Tennessee

(Received for publication August 3, 1963)

SUMMARY

Samples of retail pasteurized milk were allowed to stand
at room temperature for 4 hr during which the temperature
of the samples increased 33 F to an average maximum of
81 F. Coliform and standard plate counts were made during
this period. Only 2 samples out of 16 showed extensive coli-
form growth. Increases in standard plate counts were sur-
prisingly small.

In our area many in the dairy industry are con-
vinced that a slight rise in temperature produces a
marked increase in the coliform content of retail pas-
teurized milk. An increase of 1-2 to 4-5 F, in an in-
definite but extremely short interval, is thought to
induce such rapid growth of coliforms that the milk
is by then beyond compliance with a coliform stand-
ard of not over 10 per ml. If this be the case, the
sample collector or the laboratory may unintentionally
allow samples to warm up enough to affect the counts.
As a result, we decided to investigate bacterial growth
in retail packaged milk in as simple and practical a
manner as we could devise.

PROCEDURE

The samples consisted of Vitamin D homogenized,
regular, and skim milk with the exception of one samp-
le, No. 9, which was homogenized goat milk. They
were processed by eight different plants, were pas-
teurized, and of one-quart size. Most were contained
in paper cartons, but a few were in glass bottles.
Samples were collected from trucks just prior to de-
livery and were kept well iced except during very
cold weather. Upon reaching the laboratory, they
were immediately placed in a refrigerator maintain-
ed at approximately 4 C until plated. Plating of
the samples began at 12:00-12:30 p.m.

The coliform tests were made in duplicate as time
permitted over a period of thirteen months. In ad-
dition, single standard plate counts were made on
each sample. Violet red bile agar and plate count
agar were used. Plating was carried out in close
conformance to Standard Methods (1). Care was
taken to see that clinging drops were not transferred
with measured portions on the tips of pipettes. A

'Formerly Chief, Public Health Engineering, Management
Services, Inc., Oak Ridge, Tennessee.

mechanical convection incubator was used. Tem-
perature readings averaged 35.0 C for the top shelf
and 35.1 C for the bottom shelf.

Each sample was plated 10 times during a period
of 4 hr. Platings were made initially and at the end
of 5 min, 10 min, 15 min, 30 min, 45 min, 1 hr, 2 hr,
3 hr, and 4 hr. Samples were allowed to remain on
the plating table at room temperature during the
intervals between platings and care was taken -to
avoid undue warming from close proximity to gas
burners. Only one sample was plated on a given
day. The sample was shaken before each of the 10
dilutions was made, and 2 undiluted 1-ml portions
were plated for coliforms and plates of 1:100 and
1:1,000 dilution were made for the standard plate
count. The temperature of the sample was recorded
as soon as possible after portions were removed for
plating. The thermometer was allowed to stand in
alcohol. Before use, the alcohol was removed by
pouring two 99-ml quantities of sterile dilution water
over the thermometer. After use, the milk was rinsed
off the thermometer before it was placed in alcohol
again. The room temperature was recorded at the
beginning and the end of the 4-hr period.

The results are shown in Table 1 arranged accord-
ing to plating intervals. In the interest of brevity,
counts are reported for only the initial plating and as
determined at the end of 15 min, 1 hr, and 4 hr.
Sample and room temperatures and the month when
each sample was examined are shown, also.

Discussion

Only one sample showed a coliform count of over
10 on the initial plating, whereas four of the samples
showed a standard plate count of over 30,000. On
the final plating, after 4 hr of warming from an aver-
age temperature of 48 F to 81 F, four of the samples
gave coliform counts of over 10 per ml and four gave
standard plate counts of over 30,000 per ml. Sample
No. 6 is assumed to be over 30,000 per ml on the
tinal plating since a “spreader” resulted and the stand-
ard plate count at 3 hr was 44,000. Only one of the
four samples having a high coliform count had a high
standard plate count. One sample with an initial
standard plate count of 38,000 gave a final count of
26,000. Thus, warming at room temperature for 4 hr
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Tasre 1. THE EFFect oF GRADUAL WARMING OF MILK SAMPLES ON COLIFORM AND StaxpARD PraTteE COUNTS

Plat- Dup. Single
ing Temperature coli- standard
inter- form plate
val Room Sample count count

(Sample No. 1, Feb.)

Initial 80 48 0 0 3,400
15 minutes 54 0 0 5,500
1 hour 65 0 0 4,300
4 hours 82 80 5 6 5,500
(Sample No. 2, Mar.)
Initial 80 45 1 1 1,400
15 minutes 52 4 1 1,000
1 hour 64 28 21 500
4 hours 82 80 190 210 11,000
(Sample No. 3, Mar.)
Initial 80 45 0 0 300
15 minutes 51 0 0 400
1 hour 62 0 0 300
4 hours 82 79 0 0 600
(Sample No. 4, Apr.)
Initial 78 49 2 6 38,000
15 minutes 58 3 3 33,000
1 hour 67 4 7 37,000
4 hours 82 80 13 12 58,000
(Sample No. 5, May)
Initial 80 51 2 4 16,000
15 minutes 62 3 4 14,000
1 hour 77 2 10 14,000
4 hours 87 86 180 190 20,000
(Sample No. 6, May)
Initial 80 48 0 0 42,000
15 minutes 59 0 0 44,000
1 hour 72 0 0 50,000
4 hours 82 81 0 0  Spreader
(Sample No. 7, May)
Initial 78 48 0 1 29,000
15 minutes 59 3 3 24,000
1 hour 68 4 3 29,000
4 hours 84 R 2 2 28,000
(Sample No. 8, May)
Initial 78 48 1 0 38,000
15 minutes 57 1 0 34,000
1 hour 64 0 1 32,000
4 hours 79 78 0 2 26,000

caused three coliform counts to exceed 10 per ml but
only one standard plate count to exceed 30,000 per
ml.

During the first, or 5-min, interval none of the
samples showed the alleged increase in coliforms;
the temperature had increased an average of 2.6 I
per sample. When warming was extended to 10 min,
the temperature rose an average of 53 F and the
samples failed to show marked increases in bacterial
growth. The same was true at the end of 15 min

Plat- Dup. Single

ing Temperature coli- standard
inter- form plate
val Room Sample count count
(Sample No. 9, June)
Initial 77 44 1 0 1,300
15 minutes 51 0 0 1,100
1 hour 62 0 1 700
4 hours 80 79 5 3 2,600

(Sample No. 10, June)

Initial 76 41 0 0 7,500
15 minutes 49 0 0 8,100
1 hour 61 0 0 8,200
4 hours 79 76 0 1 8,300
(Sample No. 11, June)
Initial 78 46 0 0 13,000
15 minutes 58 0 0 13,000
1 hour 73 0 0 12,000
4 hours 81 81 0 0 17,000
(Sample No. 12, July)
Initial 83 52 17 17 7,400
15 minutes 60 22 25 11,000
1 hour 71 26 25 10,000
4 hours 85 84 31 25 10,000
(Sample No. 13, July)
Initial 84 55 0 0 66,000
15 minutes 62 0 0 65,000
1 hour 71 0 0 51,000
4 hours 88 87 0 0 84,000
(Sample No. 14, Aug.)
Initial 88 56 0 0 25,000
15 minutes 64 0 0 22,000
1 hour 75 0 0 23,000
4 hours 84 84 1 0 32,000
(Sample No. 15, Oct.)
Initial 78 44 0 0 11,000
15 minutes 49 0 0 12,000
1 hour 60 0 0 10,000
4 hours 80 76 0 0 10,000
(Sample No. 16, Feb.)
Initial 78 47 3 0 3,600
15 minutes 56 2 1 3,500
1 hour 66 2 3 3,200
4 hours 81 81 2 4 4,200

when the temperature had increased an average of
8.4 F per sample. Even after 4 hours of warming dur-
ing which the temperature rose an average of 33 F,
from 48 F to 81 F, only six samples, Nos. 1, 2, 4, 5,
9 and 12, showed a distinct increase in coliform count.
Only two of these samples, No. 2 and No. 5, both of
which had a few coliforms initially, showed exten-
sive coliform growth.

Significant increases in coliform counts for inter-
vals not reported occurred in only three samples.
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Sample No. 1 showed significant growth at the end
of 3 hr, Sample No. 2 at 30 min and 3 hr, and Sample
No. 5 at 2 hr and 3 hr.

The increase in standard plate counts was less than
was anticipated; this was especially true after warm-
ing for 3 and 4 hr.

When first plated, the samples were undoubtedly
within the period after pasteurization during which
counts decline. It has been shown (2, 3) that the
decline continues for 24 hr in a large percentage of
samples and for at least as long as 72 hr in a few
samples. With the temperature gradually increasing,
apparently varying lengths of time up to 4 hr or more
were required to reverse the downward trend or re-
solve the static condition of the bacterial population

by the production of viable cells with rapid growth

characteristics.

CONCLUSIONS

The counts showed no immediate surge of growth
resulting from the first few degrees of increase in
sample temperatures.

Only two samples showed rapidly increasing coli-
form counts. The count of the sample having a high
initial coliform content increased very slowly. In-
creases in the standard plate count were either sur-
prisingly small or the samples showed small decreases

in count. In view of these results, it is concluded
that the after-effect of pasteurization (2) was respon-
sible for holding the bacterial growth of the samples
to the magnitudes encountered.

It appears that the warming of samples, under the
conditions studied, has a somewhat greater effect
upon the coliform count than upon the standard
plate count. However, more data are needed to
establish this relationship.

The results reported certainly are not license to
be lax with samples. Rather, these findings are
assurance that when samples are handled according
to USPHS recommended ordinance regulations (4)
the processor and/or distributor may justly be held
accountable for the condition of the products as
collected by the sanitarian and examined by the
laboratory.
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PHAGOCYTOSIS OF CERTAIN MASTITIS BACTERIA
IN COLD MILK'

GmeERT TavrLor’, R. T. MARSHALL, AND J- E. EDMONDSON

Dairy Department, University of Missouri, Columbia

SUMMARY

This experiment was designed to determine whether re-
ductions in numbers of viable bacteria could be expected
due to storage at 40 F in milk containing high numbers of
leucocytes. There was a highly significant decrease in viable
bacteria due to the storage for 24 hr at 40 F of milk con-
taining from 6.5 to 16 million leucocytes per ml. There were
no significant changes in viable count due to continued stor-
age for up to 72 hr. The difference in susceptibility to
phagocytosis was not significant for the organisms showing
the greatest and the least decreases in count after 24-hr stor-
age. Assays in raw milk using methods described herein ap-
pear to be superior to assays in sterile milk.

Mastitis researchers have often reported instances
of apparently sterile milk samples obtained from in-
flamed quarters. Many explain that this is due to
leucocytes and/or other conditions unfavorable for
bacterial survival in the milk. That high leucocyte
counts cause decreases in bacterial numbers within
the udder has been shown by Hoffman (3) and by
Cherrington, Hansen, and Halverson (2).

The emphasis upon decreasing the leucocyte con-
tent of market milk occasioned by “abnormal milk
programs” and the paucity of information on the sub-
ject serves to emphasize the need for an assay of their
role in controlling the flora of bulk milk.

There is limited agreement regarding the num-
ber of leucocytes which can be expected in the
milk from a normal udder. However, there is little
question but that a number of 500,000 per ml would
be regarded as indicative of inflammatory response to
either bacterial, chemical or physical stimuli (2, 4, 5).

To accentuate the possible effects of phagocytosis
this experiment was designed to utilize comparatively
high numbers of leucocytes and bacteria. Since cer-
tain types of bacteria might be more readily en-
gulfed than others, both gram-negative and gram-
positive bacteria were included as well as cocci and

bacilli.
MATERIALS AND METHODS

Experimental conditions were chosen which would
closely simulate the storage of bulk milk on the farm.
Milk was drawn aseptically from the cow and
taken to the laboratory within 10 min. It was cen-

1Contribution from the Missouri Agricultural Experiment Sta-

tion. Journal Series Number 2641.
*present address: District 4 Health Office, Popular Bluff,
Missouri.

trifuged at approximately 20,000 x g for 15 minutes
to precipitate the leucocytes. Cream and skim milk
were removed by decanting. The leucocytes were
then placed in sterile skim milk.

Early in the study leucocytes were obtained from
milk produced by an animal with a highly inflamed
quarter. This proved a poor procedure since the
leucocytes were often contaminated with bacteria.
Therefore, a noninflamed quarter was chosen by
means of California Mastitis Test records. Milk from
this quarter contained less than 300 bacteria per ml.
Leucocytosis was stimulated by injection through the
teat canal of 3 ml of 0.9% sterile saline. This milk
was collected, centrifuged and the leucocytes retain-
ed for the tests.

Phagocytosis was studied for six bacterial cultures
which had been isolated from mastitic udders. These
cultures were two species of micrococci, designated
E1C and T6B, Staphylococcus aureus (WW1), Strep-
ococcus agalactiae, Pseudomonas aeruginosa, and Es-
cherichia coli.

Six 60-ml portions of sterile cold skim milk were
inoculated with the cultures. After shaking, the
milk was divided, and to six of the tubes leucocytes
were added in high concentration. Each sample was
plated immediately after mixing. Samples were then
stored at 40 F.

Plate counts were made in accordance with Stand-
ard Methods for the Examination of Dairy Products
(1).

Leucocyte numbers were determined by the direct
microscopic method (I1). Numbers varied from 6.5
- 16 million per ml.

Statistical comparisons were made using the paired
value formula (6). Comparisons were made of the
percentage change in bacterial count during each 24-
hr period. For example, the mean percentage change
in count caused by the presence of leucocytes at zero
hr was compared to the mean percentage change
caused by their presence over a 24-hr period.

ResuLts AND DiSCUSSION

This experiment was designed to determine whether
reductions in numbers of viable bacteria could be
expected due to storage at 40 F in milk containing
high numbers of leucocytes. The assumptions were
made that effects of bacteria-leucocyte interactions
would be accentuated by the addition of both in large
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TaBLE 1. STANDARD PrATE CoUNT, PERCENT DIFFERENCE OF TREATED FROM CONTROL, AND NUMBER OF LEUCOCYTES ADDED

PER MiLLiuiteER (TEst ORrcanism: Streptococcus agalactiae)

A B
Sample Hours SPC per ml SPC per ml Percent A-B L{;)l;goﬁies
No. storage control treated milk difference A (millions)
0 1,500,000 1,500,000 0.00 9.7
1 24 1,400,000 1,100,000 -21.42
48 830,000 740,000 -10.84
72 1,600,000 720,000 -55.00
0 400,000 340,000 -15.00 8.6
2 24 400,000 290,000 -27.50
48 290,000 310,000 +6.89
72 260,000 210,000 -32.25
0 280,000 300,000 +7.14 | - 6.5
3 24 650,000 470,000 -27.69
48 880,000 940,000 +6.81
72 760,000 730,000 -3.94
0 13,000 12,000 -7.69 12.0
4 24 12,000 10,000 -16.66
48 8,700 7,200 -17.24
0 100,000 67,000 -33.00 8.0
5° 24 74,000 56,000 -24.32
48 96,000 61,000 -36.45
72 62,000 37,000 -40.32

sData represent observations made in the experiment in which raw milk was used instead of heat-sterilized milk. These data

are not included in Figures 1 and 2.

numbers. Therefore, counts used are considerably
higher than those commonly found in market milk.
In addition, since the objective was to assay the ef-
fects of leucocytes, sterile skim milk was used as
the basal medium to eliminate effects of other possible
inhibitors or complementary factors such as opsonins.

The results should not be interpreted to reflect
the exact effects of leucocytes on bacteria in raw
milk due to the above cited conditions.

Both control and treated milk samples were plated
at each storage interval to provide the greatest mea-
sure of control on the experiment. This procedure
allows the direct comparison of treated and control
samples. The response of the control to storage
was not always the same. Generally, there was an
increase in count. Often, however, the viable cell
numbers would remain essentially static throughout
the storage period, while in limited cases they de-
creased. This situation made it necessary to compare
the percentage difference of the treated samples
from the control samples. To do this the bacterial
count of the treated sample was subtracted from
that of the control. The product was divided by
the count of the control and multiplied by 100. The
result was a percentage which, when negative, _‘re-
flected a decrease in count or, when positive, re-

flected an increase in count compared to the control.

Data summarized in Figure 1 show percentage
differences between control and treated sample counts
for the four storage times and the six test organisms.
Each line represents a series of four separate trials.
Therefore, there were 24 trials with the test or-
ganisms. Of these 24 trials only two failed to show a
comparative decrease in count during the first 24-hr
of storage. In both tests the 0O-hr treated sample
count was abnormally low (more than 40% less than
that of the control). Figure 1 shows that there was
an average count decrease during the first 24-hr
storage period of from 10.5% for Pseudomonas aeru-
ginosa to 59.5% for the micrococcus designated E1C
due to leucocyte additions.

Table 1 is an example of the data collected for each
test organisms and of the comparison method. This
table includes data for Streptococcus agalactiae only.

Statistical analyses by paired comparisons revealed
a highly significant change in bacterial count during
the first storage period for each test organism due
to the addition of from 6.5 to 16 million leucocytes
per ml. There were no significant changes in count
due to continued storage up to 72 hr. Figure 2, which
shows the means of all percentage differences of
treated from control counts illustrates this point well.
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Figure 1. Percentage Bacterial Count Differences of Treated
from Control Samples due to Storage at 40 F. Raw Milk.

The fact that little change in percentage differences
occured after 24 hr storage suggests that phagocytosis
occurs most rapidly during the first few hours after
milking. The rate of phagocytosis during these early
hours is now being investigated in this laboratory.

To determine whether differences in susceptibility
to phagocytosis exist for the organisms tested, the
mean percentage count differences were compared for
the micrococcus, E1C and for Pseudomonas aeruginosa
which showed the greatest and the least change in
count, respectively. There was no statistically signi-
ficant difference in susceptibility.

A preliminary experiment has been performed using
raw instead of sterile skim milk as the medium for the
phagocytosis test. Leucocytosis was initiated in a
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Figure 2. Mean Percentage Bacterial Count Differences of
Treated from Control Samples due to Storage at 40 F.
Sterile Milk,

pipette and swab from the centrifuged sample. The
upper 50% of the skim milk was removed by pipette
to serve as the control. Precipitated leucocytes were’
remixed with the remainder of the sample to serve as
the test solution. To the control and test milks were
added 20 - 200 thousand bacteria per ml. All other
methods were as given for the major experiment.

Responses appeared to be the same as those listed
previously. A very definite decline in bacterial num-
bers resulted due to leucocyte addition and storage
for 24 hr. The sample containing Streptococcus agal-
actiae showed a comparatively higher count after
24 hr storage (Figure 3). However, the initial treat-
ed sample count was about 32% below the control
sample count.

or- — MICROCOCCUS T6B
— — —STREPTOCOCCUS AGALACTIAE
“lok eems STAPHYLOCOCCUS AUREUS
~\ ———PSEUDOMONAS AERUGINOSA
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o) 24 48 72
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Figure 3. Percentages Bacterial Count Differences of Treat-
ed from Control Samples due to Storage at 40 F. Sterile
Milk.

A greater consistency of results, and the fact that
other natural inhibitory or complementary substances

~in milk may render an effect suggests that the true

measure of bacterial decreases can best be assayed
by this latter method.
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MODIFIED SPECTROPHOTOMETRIC PHOSPHATASE METHOD

E. F. McFaggex, L. A. BLACK, AND J. E. CaAMPBELL

Milk and Food Research,
Robert A. Taft Sanitary Engineering Center,
Public Health Service, Cincinnati, Ohio

For study of the reactivation (1) of phosphatase in
HSTS-and UHT- processed milk products, both a
rapid test like the Scharer I (Rapid) Method (2) and
a more accurate test like the Scharer II (Laboratory
Method (2) was needed. To meet this need, a modi-
fied spectrophotometric procedure, combining por-
tions of both tests, was developed and published (1).
The present report demonstrates that results obtained
by this method are reproducible in another laboratory
and comparable with those obtained by other meth-
ods.

Most of the data presented here were collected
during a collaborative study (3) of a test for differ-
entiating reactivated from residual phosphatase. These
data were not published at that time because most
of the collaborators used visual methods and only
reported whether the samples were positive (inad-
equately pasteurized) or negative (pasteurized) and
whether they contained residual or reactivated phos-
phatase. A few collaborators used spectrophotometric
methods for quantitatively measuring the amount of
color developed and reported their results in micro-
grams of phenol. These data (Table 1 and 2) are
useful in establishing the validity and reproducibility
of the Modified Spectrophotometric Method. A de-
scription of all the samples tested can be found in a
previous publication (3) and is not sufficiently import-
ant to warrant repetition here.

Resurts

As shown in Table 1, Laboratory A and the Con-
trol Laboratory used the Modified Spectrophotometric
Method (I). Laboratory A duplicated the results of
the Control Laboratory to within 0.5 micrograms in
10 of the 12 tests. Tests on Sample 1 differed by 0.7
micrograms and Sample 9 differed by 1.2 micrograms.
Laboratory B used the Official A.O.A.C. Method I
(4) and although the results are not directly compar-
able, the same relative values were obtained.

In Table 2 are presented the results obtained after
the differential test was conducted on these samples.
Again, the results obtained in the Control Laboratory
and in Laboratory A do not differ significantly from
each other with the exception of the results on Sample
3 (probably experimental error) and the results on
samples 9, 10 and 12. In the latter cases, the dif-
ferences are somewhat greater because the results
were calculated from solutions giving absorbancies

TasrLE 1. CoMPARISON OF PHOSPHATASE TEST RESULTS
OBTAINED FROM THREE LaBOrATORIES Usine Two
DIFFERENT SPECTOPHOTOMETRIC METHODS

Sample No. Control laboratory® Laboratory A2 Laboratory BP
1 12.2 11.5 0.089
2 0.5 0.7 0.021
3 2.0 2.2 0.032
4 3.0 2.8 0.038
5 10.8 10.6 0.084
6 3.6 4.0 0.044
7 1.8 2.1 0.032
8 0.0 0.3 0.021
9 0.3 1.5 0.024

10 7.2 7.3 0.054
11 4.5 5.0 0.051
12 4.8 5.1 0.045

*(Scharer) Modified Spectrophtotometric Laboratory Method
(1), micrograms phenol per ml.

"Method I. Official A.O.A.C. (4), milligrams per 0.5 ml.

TABLE 2. COMPARISON OF DIFFERENTIAL PHOSPHATASE TEST
ResurLTs OBTAINED FROM THREE DIFFERENT LLABORATORIES
Using Two DIFFERENT SPECTROPHOTOMETRIC
METHODS

Control Incubated without Mg 1 to 6 Dilution with Mg

Control labe Lab Ac¢ Lab B¢

No. Control lab® Lab A* Lab BY

1 124 122 0097 21 23  0.035
2 0.4 08 0025 0.0 01  0.020
3 2.8 41 0043 44 14 0051
4 26 32 0039 03 05  0.026
5 112 117 0096 15 20 0034
6 3.6 43 0055 0.6 06 0028
% 1.8 22 0036 05 05  0.022
8 0.2 05 - 0021 0.1 04  0.022
9 245 227 0176 395 >95. 0333
10 279 25 0.204 400 >95. 0.328
11 9.0 9.2 008 10.3 7.0  0.098
12 217 182  0.160 355 25 0.229

aMicrograms phenol per ml; "Milligram phenol per 0.5 ml;
*Micrograms phenol per ml of a 1 to 6 dilution; *Milligrams
phenol per 0.5 ml of a 1 to 6 dilution.

greater than 0.90. For greater accuracy, the samples
should have been rerun with a dilution being made
with boiled milk or cream before the test (1) was
conducted. As before, the results obtained by Lab-
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oratory B, although not directly comparable, are of
the same relative order.

In Table 3 are presented the results obtained on
another series of samples tested by both the Modified
Spectrophotometric Method (I) and by the Scharer
II (Laboratory) Method (2) with a spectrophotometer.
The differences here are somewhat larger than those
previously discussed; however, it should be remem-
bered that with the Scharer IT (Laboratory) Method
the samples are diluted in all cases by a factor of 2.3
as a result of precipitation of the proteins, filtering,
and addition of color developing reagents. No dilu-
tion is involved with the Modified Spectrophotometric
Phosphatase Method except when high absorbancies
are encountered; it becomes necessary with either test
to make dilutions so that the absorbancies of the
solutions measured on the spectrophotometer fall
below 0.90. If the results obtained (Table 3) are
adjusted to a common base by division of each by the

TasrLE 3. COMPARISON OF MODIFIED SPECTROPHOTOMETRIC
PHOSPHATASE METHOD WITH SCHARER II ( LABORATORY )

METHOD

Samples® Modified spectrophotometric Laboratory test?
tested Dilution e phenol Dilution ug phenol
04 % raw 1:3 37.5 1:3 34.5
D-1/4 none 0.2 none 1.8
Ds - 1/4 none 8.3 none 6.7
D-1/2 none 14 none 0.7
Dy -1 none 15.0 none 15.4
D-1 none 3.4 none 3.2
Ds-1 1:2 34.0 none 34.1
D-2 none 5.9 none 7.6
Dy -2 1:6 66.0 1:3 71.0
D-4 none 11.1 none 10.4
Dy - 4 1:15 198.0 1:7 170.7
D-6 none 15.5 none 13.8
Ds -6 1:25 257.5 1:12 251.2

"1/4, 1/2, 1, 2, 4, and 6 are the time in hours of incubation
at 34 C.

D = 20% cream pasteurized at 224 F with a 1.76 min hold
and reactivated at 34 C without the addition of magnesium.
Dy = Same pasteurized cream with magnesium added before
reactivation. ""

®An additional dilution of 1 to 2.3 is involved in all cases with
this test.

same dilution factor, the results do not differ signi-
ficantly from each other. The error only appears
large in some cases because of the large factor (dilu-
tion) by which it has been multiplied. In only three
cases (samples Ds - 1/4, D« - 2, and Ds - 4) are the
differences greater than 0.5 micrograms.

Discussion

In view of the similarity of results (Table 3) and
of tests conducted on 0.1% raw milk (Table 1, Sample
4) it is evident that the criterion for adequacy of
pasteurization with the Modified Spectrophotometric
Phosphatase Method should be the same as with the
Scharer II (Laboratory) Method; namely, 2.3 micro-
grams phenol or less per ml.

The proposed spectrophotometric test is simpler
and less time consuming than either the Scharer I
(Laboratory) Method or the Official A.0.A.C. Meth-
od I and does not involve the troublesome operation
of precipitating the proteins to obtain a clear filtrate.
Furthermore, since no dilution of the sample is in-
volved and the absorbancy of a butanol extract is
determined on the spectrophotometer rather than by
visual comparison, the method is inherently more
accurate.
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SUMMARY

The main objective of this work was to determine a man-
agement practice that would maintain a visibly clean wall
surface in the milking room in the most practical manner.
Walls could be kept clean by (a) wetting the surface at
the beginning of the milking operation, (b) keeping the sur-
face moist during the milking operations, and (¢) immediate
wash down of any manure or soil deposited on the surface.
Satisfactory results can be attained at normal farm water
system temperatures and pressures.

The milking room of the modern dairy farm should
be considered a part of a food processing plant. Its
interior surfaces must provide a satisfactory appear-
ance as required by various sanitation standards (I).
It is reasonable to expect that the discriminating con-
sumer would have a direct interest in the cleanliness
of the premises in which this important human food
is produced. How to clean these surfaces so as to
provide a satisfactory appearance is a problem of
many milking room operators.

McQuitty et al. (2) have investigated the hydraulic
removal of manure from concrete and concluded that
an application of 6.3 gpm of water at 100 psi from
a nozzle with a solid-spray pattern was the most
effective on horizontal surfaces. Limited information
on the removal of manure from vertical surfaces em-
phasized the need for study in this area. Observa-
tions under field conditions disclosed that a given
surface on the walls of a milking room might be
cleaned satisfactorily by one dairyman while another
dairyman might do an unsatisfactory job. This in-
dicated that the problem of having clean walls in
milking rooms was primarily a management problem.
Therefore, the purpose of this study was to determine
a management practice that would maintain a visibly
clean wall surface in the milking room in the most
practical manner.

PROCEDURE

Research by Harris (3) as well as that by Peabody
set al. (4) has shown that it is possible to study surface
cleanability under laboratory conditions. Therefore,
this investigation was carried out in the laboratory.

'Published with the approval of the Director of the Wisconsin
Agricultural Experiment Station.

Initial exploratory work was carried out using
small rectangular pieces of glass to represent wall sur-
faces as a means of determining management prac-
tices that would prevent manure stain. The 3% in.
x 4 in. rectangles of glass (Kodak Lantern Slide Cover
Glass) were dipped in different kinds of wall paint
and allowed to dry two weeks before being subjected
to fresh cow manure. A thin coating of manure
was then applied to a series of the painted plates.
Some of the plate surfaces were wet, others were dry
when the manure coating was applied. The plates
with the manure coatings were then allowed to dry
0, 2 or 24 hr before being subjected to a washing
treatment. This exploratory work with the painted
glass rectangles resulted in a procedure of wetting
the surface before soiling with manure and washing
before drying that was used in subsequent testing
procedures.

In subsequent tests four foot square panels of
ceramic tile, fiberglass and painted plywood were
held in a vertical rack directly in front of and ap-
proximately six feet from a manually controlled nozzle
(Figure 1). These panels were soiled with a material
containing by volume 10% clay, 30% silt, and 60% sand.
Washability of this material compared favorably with
that of manure in both the wet and dried-on con-
ditions. It did not, however, have the chemical or

Figure 1. Washing 4 ft x 4 ft painted plywood panel from
a distance of six feet with a manually controlled nozzle.
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staining properties of fresh manure. Washing was
done with an objective of getting the cleanest sur-
face from the treatment used.

Figure 2. Washing apparatus including gear pump, interval
timer and water heater.

Combinations of water temperature, time, pressure,

and application rate were used as treatments on the

various panels. Temperatures were maintained with
an electric water heater; time was controlled with
an interval timer; pressure was varied by changing
the speed of a gear pump; and, application rate was
varied by changing calibrated solid-stream nozzles.
This equipment is shown in Figure 2.

All washing was done with tap water without the
addition of soaps, detergents or cleaning compounds.
Temperatures of 60 F and 140 F were used to wash
panels for intervals of 6 to 48 sec. Pressures were
varied from 20 to 150 psi on five solid-stream nozzles.
The nozzle calibration as provided by the manu-
facturer® is given in Table 1.

Wet and dry panel surfaces were soiled with one-
half pound of the soiling material moistened respec-
tively with 60 and 70 ml of water. The soil was
spread manually over the surface in its vertical posi-

TaBLE 1. MANUFACTURER'S CALIBRATION OF THE
NozzrLes USED.

Pounds per sq inch

-

Nozzle No. 15 20 30 40 60 80 100 150
(gpm)

1/4 U0010* 6l .71 .86 1.0 12 14 16 19

1/4 U0020* 12 14 17 20 25 28 32 39

1/4 U0030* 1.8 21 26 30 37 42 47 5.8

1/4 U0040° 25 28 35 40 49 57 63 77

1/4 U0050" 31 35 43 50 61 7.1 79 9.7

sManufacturer’s nozzle number. Spraying Systems Company,

Bellwood, Illinois.

*Spraying Systems Company, Bellwood, Illinois

CLEANING INTERIOR SURFACES

TaBLE 2. EFFECTS OF MANAGEMENT PROCEDURES ON
ConprTioN OF PAINTED GLASS SURFACES

Surface condition Soil drying Surface condition

prior to soiling time (hrs) after washing
Wet 0 No stain, no loss of gloss
Wet 2 No stain, slight loss of gloss
Wet 24 Stained, considerable loss of gloss
Dry 0 Very slight stain, no loss of gloss
Dry 2 Slight stain, loss of gloss
Dry 24 Heavy stain, extreme loss of gloss

tion. Following washing, a grid was laid over the
panel. Then a total of twenty 4% in. x 44 in. con-
secutive squares as shown in Figure 3 were visually
examined and rated individually. Ratings of the
cleanliness of each square examined in the panel
were averaged to give the cleanliness rating of the
panel. The following ratings were used:

1. Clean, no discoloration or foreign matter.
9. Some discoloration (due to fines) but no granu-
lar material. ]
3. Considerable discoloration and/or some granular
material.
4. Much granular material.
5. Practically no soil removed.

REesuLTs

Studies on the 3% in. x 4 in. painted glass rectangles
indicated that a procedure of wetting the surface,
soiling with manure and immediate washing pro-
duced the least adverse effects on the surfaces as
shown in Table 2.

Results of washing painted panels with 60 F water
and various times and pressures are given in Table
3 for each of the solid-stream nozzles used. A wash-
ing quality of one is best, and is essential to obtain-
ing a visibly clean surface. Table 4 summarizes the

o

Figure 3. Grid placed in front of a washed panel. Panel
cleanliness was determined by averaging visual ratings given
the outlined squares.

S ___.%

il
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TaBLE 3. Resurts oF WasHING PAINTED Prywoop PANELS.

Washing Time (sec)
6 9 12 21 30 39 48

Pressure
(psi)

Nozzle No.

(Mfr’s.) Washing Quality (average values)

20 - -
M = —
8¢ = ~—
80 - -
100 - -
125 1.90 1.60
150 1.50 1.00
P = =
40 -
60 2.80
80 1.02
100 1.00
125 1.05
1/4 U030 20  —
40 1.92
60 1.00
80 1.00
100 1.05
1/4 U0040 20  —
40 1.00
60 1.02
80 1.22
1/4 U0050 20 3.02
40 1.05
60 1.00
80 1.12

4.08
4.00
3.25
2.50
2.10
1.15
1.15
3.30
2.68
1.05
1.08
1.02
1.00
3.30
1.08
1.05
1.00
1.00
2.80
1.00
1.02
1.00
2.12
1.00
1.05
1.00

3.18
3.62
1.82
1.60
1.08
1.00
1.00
1.45
1.20
1.08
1.05
1.00
1.00
1.08
1.00
1.00
1.12
1.00
1.02
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.58
3.08
1.92
1.38
1.00
1.00
1.02
1.72
1.18
1.12
1.20
1.00
1.00
1.12
1.05
1.00
1.00
1.02
1.00
1.00
1.00
1.00
1.05
1.00
1.00
1.00

1.72
2.95
1.20
1.05
1.05
1.00
1.00
1.18
1.18
1.00
1.00
1.00
1.00
1.12
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2.35
1.72
1.12
1.00
1.00
1.00
1.00
1.08
1.08
1.00
1.00
1.00
1.00
1.05
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1/4 U0010

1/4 U0020

1.00
1.08
1.00
1.02

1.25
1.08
1.00
1.02
2.75
1.02
1.05
1.00
2.95
1.05
1.00
1.00
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washer (2 gpm at 500 psi) indicated that this method
was slow and potentially detrimental to painted sur-
faces covered with dried soil.

CONCLUSIONS

Milking room walls can be kept visibly clean
through proper management. Proper management in-
volves: (a) wetting the surface at the beginning of
the milking operation, (b) keeping the surface moist
during the milking operation, and (¢) immediate wash
down of any manure or other soil deposited on the
surface. Satisfactory results can be attained at normal
farm water system temperatures and pressures but,
the lowest water use is obtained with a solid-stream
nozzle, a pressure of 80 psi and an application rate of
2.8 gpm. ’

Staining may be serious when manure comes in
contact with a dry surface which will soak up stain
laden moisture. Stain soakup can be prevented by
keeping the surface saturated with clean water. Man-
ure should not be allowed to dry on any surface as
it is difficult to remove even with detergent and
hand scrubbing.

TABLE 5. COMPARISON OF SURFACE MATERIAL CLEANABILITY.

Material Washing quality

minimum conditions for each nozzle which yielded
visibly clean surfaces.

Other results indicated (a) that elevated tempera-
tures had no advantage in either washing speed or
quality, and would therefore serve only to increase
washing costs; (b) that when soil was permitted to
dry on the surface no combination of pressure, time
and volume of water cleaned satisfactorily without
hand scrubbing; and (c) as shown in Table 5, there
is no significant difference in the cleanability of the
surface materials studied.

An incidental observation made on a high pressure

TaBLE 4. MimmvuMm CoxpiTionNs YIELDING A ViSiBLY CLEAN
PAINTED PANEL SURFACE.

Pressure Time Rate Gallons used to

Nozzle No. (psi) (sec) cpm) clean a panel
1/4 U0010 100 24 1.6 .640
125 21 1.8 612
1/4 U0020 60 15 2.5 625
80 6 2.8 .280*
1/4 U0030 40 15 3.0 750
60 6 3.7 370
) 1/4 U0040° 20 24 2.8 1.120
40 6 4.0 .400
1/4 U0050 20 30 3.5 1.750
40 15 5.0 1.250
60 6 6.1 .610

*Lowest volume of water required.

Glazed ceramic tile

» » >

2.57
2.74
2.80
2.87
3.12
2.82
2.90
2.85
2.90
2.85
2.82
2.78
2.85
2.82
2.90

> » »

» » >

Fiberglass
Enamel A on plywood

Epoxy on plywood
” ” asbestos board

Suitable materials for milking room wall surfaces
must be washable and prevent moisture from reach-
ing the subsurface construction.
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IVAN E. PARKIN RETIRES

Ivan E. Parkin, professor of dairy science exten-
sion, The Pennsylvania State University, will retire
December 31 with 29 years of service to the Co-
operative Extension Service and to the dairy industry
of Pennsylvania.

Native of Connecticut, he left Meriden high school
at the end of his freshman year, during World War
I to help do farm work. In 1922 he took a two-
year course in agriculture at the Connecticut Agri-
cultural College, worked several years as a dairy-
man, and in 1928 entered the University of Connecti-
cut where he earned a bachelor of science degree in
dairy manufacturing. After graduation he returned
to work in the dairy industry until he joined the
dairy science extension staff at Penn State as an
assistant professor in 1934. He was promoted to
associate professor in 1945, and to full professor
in 1950.

Five major projects have been developed by Mr.
Parkin since he came to Pennsylvania: managed
milking routine and demonstrations; milking ma-
chine clinics; demonstrations on cleaning vacuum
lines; bulk milk handling clinics, and establishment
of the local Sanitarian groups and the Pennsylvania
Dairy Sanitarians Association.

In his extension career in Pennsylvania Mr. Parkin
presented more than 1,200 demonstrations of man-
aged milking to more than 36,000 dairy farmers;
400 demonstrations have been conducted on clean-
ing vacuum lines with 12,000 people in attendance;
66,000 persons have seen his demonstrations at milk-
ing machine clinics with manufacturers participating,

and more than 200 meetings and 7 bulk milk hand-
ling clinics have been held for a total attendance
of more than 10,000.

Mr. Parkin was instrumental in promoting the idea
of herd management in mastitis prevention, and in
making the Pennsylvania Extension Service the first
institution to promote the idea.

In addition to 500 news stories in the dairy sani-
tation field Mr. Parkin has also written many Ex-
tension circulars and leaflets for distribution through-
out Pennsylvania. Titles include: “Quality Milk Pro-
duction”; “Making Ice Cream at Home”; “Produce
High Quality Milk”; “Managed Milking”; “A Pic-
torial Pattern for High Quality Milk Production”;
“Milking Machine Care”; and “Farm Bulk Milk Cool-
ing Tanks.”

Mr. Parkin has been president of the International
Association of Milk and Food Sanitarians; chairman
of the Extension section of the American Dairy
Science Association; member of the 3A Sanitary Pro-
cedures Committee of the International Association
of Milk and Food Sanitarians; member of the Ameri-
can Academy of Political and Social Science, and is
listed in “Who’s Who in the East.”

During a sabbatical leave from the Penn State
staff in 1956, Mr. Parkin spent part of the year
assisting the Dairy Society International under con-
tract with the USDA’s Foreign Agricultural Service
in making a survey of the dairy situation in Colum-
bia, South America. This mission was to determine
if Columbia could feasibly support a growing dairy
industry.

Mr. Parkin has participated in 21 State Dairy
Sanitarians’ programs, as well as holding a director-
ship in the National Conference on Interstate Milk
Shipments. In the last 10 years he has attended more
than 150 meetings a year, presenting discussions in
milk sanitation, bulk milk handling, dairy manu-
facturing, and milking programs on County Agri-
cultural Extension programs.

In 1956 Mr. Parkin was given the title “Dairy
Ambassador” by the Dairy Society International for
his part in a three-man mission to Columbia: In
1959 the Pennsylvania Dairy Sanitarians’ Association
awarded him the “Sanitarian of the Year” plaque,
and in 1962 he was selected by the Pennsylvania
Dairymen’s Association to receive the Pennsylvania
Extension Dairy Award for outstanding contributions
in the dairy field.

Mr. Parkin holds active membership in the Penn-
sylvania Dairy Sanitarians Association and its five
local sanitarians’ groups, the Pennsylvania Dairy-
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men’s Association, the International Association of
Milk and Food Sanitarians, the Milk House Man-
agement Committee of the Pennsylvania Farm Show,
American Dairy Science Association, the Extension
Professors Association, Alpha Gamma Rho, and Epsi-
lon Sigma Phi.

Mr. Parkin is married to the former Phyllis Birdsey,
of Meriden, Connecticut, and has three children.

He was honored December 14 at “Ivan Parkin
Day” by his associates and members of the dairy in-
dustry throughout the state. The banquet was
held at the Hetzel Union Building at 6:30 p.m., on
the Penn State Campus at University Park.

DR. C. K. JOHNS JOINS LAZARUS
LABORATORIES AS CONSULTANT

One of the world’s best known experts on milk
sanitation, Dr. C. K. Johns, recently retired after 36
years of service with Canada’s Department of Agri-
culture, has joined Lazarus Laboratories Inc., a
leader in the field of dairy and farm sanitation, as
a technical consultant. Lazarus Laboratories, ori-
ginators of “Tamed Iodine” detergent sanitizers, is
a division of West Chemical Products, Inc.

In accepting the invitation to associate himself with
Lazarus Laboratories as technical consultant, Dr.
Johns stated:

“My retirement from the government service does
not mean the end of my interest in dairy sanitation.
‘1 want to maintain my contacts in this field and per-

‘ haps make some further small contribution to milk

quality improvement. The invitation to become
associated with Lazarus Laboratories as a consultant
offers an excellent opportunity to accomplish both
these aims. I have been greatly impressed with the

performance of this Company’s products, both on
dairy farms and in plants. I have likewise been
impressed with the character and competence of the
Company’s representatives, and with the very real
interest they have shown in improving milk quality.
It will be a privilege to work along with them toward
the goal of top quality milk.”

Dr. Johns, who has published more than 90 scien-
tific papers and research bulletins, as well as num-
erous press articles, has earned an international repu-
tation for his work in sanitation and quality control
of milk and egg products.

VACCINATION AGAINST LEPTOSPIROSIS

A suspension of killed organisms that stimulates
an active immunity in animals as a vaccination
against leptospirosis is being produced by Globe
Laboratories, a division of Chas. Pfizer & Co., Inc.
The vaccine is being marketed under the label of
Leptospira pomona bacterin, and is designed to pro-
vide immunity against the disease of leptospirosis
in dairy and beef cattle, dogs, hogs, sheep, goats,
and horses. Leptospirosis alsoc occurs in deer and
fox, and can be transmitted to humans.

Leptospirosis, according to Dr. Henry D. Carpen-
ter, Director of Laboratories for Globe, affects the
genito-urinary system, the blood system, and the
cardio-vascular system. The leptospira is a long,
closely-spiralled cylindrical organism with pointed
ends. It is a flagellated spirochaete that can cause
extensive damage to the kidney. Once an animal
contracts the disease, the germs literally dig into
the kidney tissue for a long, slow siege, producing
tiny white scars on the kidney. The infected animals
shed the germ in the urine, spreading it to non-
infected animals.

Symptoms of the disease, according to Dr. Carpen-
ter, are sudden abortion problems, despression, loss
of appetite, fever from 104 to 107 degrees, anemia,
weight loss, yellowish colored mucosa, drop in milk
production, bloody milk, bloody urine, and thick
milk of yellowish color.

Treatment with antibiotics will provide some re-
lief to the symptoms, Dr. Carpenter said, adding
that treatment with Terramycin will reduce the
number of leptospira shed in the urine, and that
treatment is more successful if begun early.

Dr. Carpenter said that it is advisable for animal
owners to prevent the disease with vaccination rather
than trying to treat it. The disease can occur any-
time during the year, particularly if the animals are
pastured and have access to streams flowing through
other cattle or hog lots.
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IAMFES Council of Affiliates Annual Meeung
October 22, 1963 — Toronto, Canada

Minutes of 1962 Meeting
Read and unanimously accepted.

Committee Membership Suggestions

It was the opinion of the affiliate representatives
that names, with biographical material, continue to
be submitted to the President of the International
as possible candidates for IAMFES Committees. It
was indicated also that the form, on which such
names could be submitted, be provided and mailed
to each affiliate association. (Dr. Olson suggested
that names of possible members be submitted in
plenty of time for appointment of committee mem-
bers by the president who, in turn, submits all com-
mittees for publication in the January issue of the
Journal.)

Affiliate Award

Mr. L. Wayne Brown and Mr. Orlow M. Osten re-
ported that, in their opinion, the awarding of a plaque
or certificate to an affiliate would not accomplish
the main objective: stimulation to greater activity
on the part of the affiliate organizations. It was
their thinking that such an objective could possibly
be better achieved by publishing any worthy activ-
ities, ideas or accomplishments in the Journal. They
requested that they be dismissed from the commit-
tee, which request was honored by Chairman R. P.
March.

After further discussion a motion was made to ap-
point a committee to formulate ground rules for an
affiliate award, select a recipient, select the award
and present it to the chosen affiliate at the next an-
nual meeting. The motion was passed, and the fol-
lowing committee was appointed: Frank L. Kelly,
Chairman, Robert C. Nelson and Shelby Johnson.

Badges
It was voted affirmatively that Mr. Thomasson be

requested to continue to furnish the “Council of
Affiliates” ribbons.

Speakers

The Council also went on record as favoring the
procedure of contacting their association officers and
members concerning program subjects and possible
speakers and submit these to the council chairman.

Journal Articles

The need for “at least one grassroots article” in
each copy of the Journal was discussed at length.
(When this was presented to the Executive Board,

Dr. Olson stated that any time an affiliate member
heard a presentation which would make interesting
reading and would get it organized and written out
in an acceptable manner—he would be glad to con-
sider it for possible publication.)

Time of Affiliate meeting

The affiliate council expressed a desire that the
Executive Board consider the possibility of selecting
a time for the Affiliate Council to meet during the
regular Annual Program period. (The Executive
Board felt that this would be extremely difficult to
arrange in view of the numerous conflicts which
would be encountered.)

Establishment of time and place of annual convention

Members of the Affiliate Council expressed a de-
sire that the Executive Board consider the possibility
of working with prospective host states or provinces
in the firm establishment of the Time and Place for
the Annual Meeting three years in advance.

Election of officers

The Council felt that, in order to maintain a dem-
ocratic approach to election of second vice-president,
nominations by individual members (other than
those named by the Nominating Committee) be ac-
cepted and published in the Journal.

Item for 1964 Agenda

Members of the Council request that the Execu-
tive Board designate an individual of their choosing
who will discuss with Affiliate Council at their 1964
meeting the present status, in respect to size, interre-
lationship and future of the three present sanitarians’
organizations. Especial concern was voiced as to
what liason might be instigated which could be
beneficial to all concerned. The group would also
like to have the subject of the contemplated National
Sanitarians Registration Act discussed.

Election of Affiliate Council Officers for 1964

Prof. R. P. March, Dept. of Dairy and Food
Science, Cornell University Ithaca, New York, and
S. O. Noles, Florida State Board of Health, Jackson-
ville, Florida, were reelected Chairman and Secretary
respectively.

Respectfl;lly submitted
S. O. Noles, Secretary

Y




DR. GEORGE W. SHADWICK RECEIVES AWARD
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Dr. George W. Shadwick (right), director of Tech-
nical Services, Beatrice Foods Co., Chicago, is pre-
sented with “Indy” award by Mitchell M. Badler,
editor of “Industrial Photography” at annual honors
banquet held here recently. George W. Colburn
(center), president of George W. Colburn Labora-
tories, Inc., Chicago, holds certificate of merit re-
ceived for technical production of flim. Dr. Shad-
wick received a special citation on his film, “Milk-
man to Malaya” produced for Beatrice F oods” annual
meeting. He also was honored for the “best one-
man” film. The Selz Organization, Chicago, received
a certificate of merit for script preparation. The
“Indy” is the “Oscar” of the industrial film field.

FAT . . . CAUSE FOR PAUSE

Present concern over the fat content of the Ameri-
can diet has created considerable confusion in the
minds of health-conscious Americans. Misunder-
standings have led to changes in the daily dietary
which are not justified by available facts.

Despite man’s indispensable need for dietary fat
as a carrier of fat-soluble vitamins and as a source
of essential fatty acids, basic foods of unexcelled
nutritional value are too often excluded because of
a presumably high fat content.

Actually, how fat is milk? At the usually recom-
mended level of two glasses per day for the adult, the
fat in milk (3.5%) accounts for only 6% of the total
calories in a well-balanced 2500% calorie diet provid-
ing the usual 40% of the calories from fat. Two
glasses of milk contain between 44 and 58 mg. of
cholesterol. Thus, the fat and cholesterol content
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of milk is lower than that in ordinary servings of
most other high quality protein foods of animal
origin.

The arbitrary exclusion of milk from the adult diet
in the absence of specific medical indications is
nutritionally unsound and forfeits an imposing source
of nutrients essential for the health and welfare of
man.

*Meets calorie and nutrient allowances recommended for
sedentary adult male.

PUBLIC HEALTH SERVICE ANNOUNCES THREE
TRAINING COURSES TO BE HELD IN FEBRUARY

The Public Health Service, through the Division of
Environmental Engineering and Food Protection, an-
nounces three food-protection training courses sche-
duled for presentation Febraury 3 through 28, 1964,
to be conducted by the Training Program, Robert A.
Taft Sanitary Engineering Center in Cincinnati, Ohio.
Opening the series is the 1-week course, F ood Micro-
biology, followed February 10 by the 1-week course,
Pesticide Residue Analysis of Foods. The third
course, Analysis of Radionuclides in Foods, begins
on February 17 and is given jointly by the Division
of Radiological Health.

Food Microbiology presents advanced technical
information for laboratory and supervisory personnel
concerned with the bacterial examination of foods
to equip them to organize two types of programs —
surveillance of the sanitary quality of foods and
examination of foods implicated in foodborne disease
outbreaks. The course, Pesticide Residue Analysis
of Foods, is designed to enable professional personnel
in control of regulatory laboratories to characterize
the pesticides used in food production and processing.

More complete descriptions of the courses are
given in the new Training Program Bulletin, which
is available on request. Trainees may register for
the courses singly or in series. Applications or re-
quests for information should be addressed to the
Director, Training Program, Robert A. Taft Sani-
tary Engineering Center, 46768 Columbia Parkway,
or to an appropriate PHS Regional Office. No tui-
tion or registration fee is required.

FIRST NATIONAL CONFERENCE ON SOLID
WASTE RESEARCH

With U. S. cities large and small reporting that
the volume of refuse is steadily growing, that the
expense of collecting and disposing of it is increasing,
and that available space for disposal and storage
is being exhausted, the First National Conference
on Solid Waste Research, meeting December 2-4 at

e
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the University of Chicago sought new ideas for re-
search into ways of coping with the problem.

The size of America’s solid waste disposal prob-
lem is an inevitable result of the trend to bigger cities
and closer-together living of post-World War II
United States. Since most refuse is collected and
disposed in generally the same manner used in past
centuries, municipal governments have had no choice
but to accept the expense and trouble of disposal by
these traditional methods — increased to meet the
growing need.

A WATER RESOURCES WALL MAP

An interesting and useful wall map of our nation’s
principal surface water resources is now available.
Produced by its staff of professional hydrologists and
cartographers, Water Information Center, Inc. offers
a wall map of the major reservoirs, dams, lakes and
rivers in the United States (not including Alaska
and Hawaii).

The map, which measures 25 inches by 38 inches,
is done in four pleasing colors. It also has an easy-
to-read list of major dams and the capacities of major
reservoirs. Printed on strong high-grade paper, all
the important place names stand out clearly so that
there is no need for squinting or searching to find
what you are looking for.

This attractive and informative map will be de-
livered rolled so that it may be easily framed for
wall hanging without creases. Framed, it will add
an impressive note to the decor of any home, office,
library or classroom.

The map is moderately priced at $2.95, postage
paid. Orders should be sent to Water Information
Center, Inc., Water Research Building, Port Wash-
ington, L. I, N. Y.

BOVINE -MASTITIS CONTROL
EXHIBIT AVAILABLE

This Division of Environmental Engineering and
Food Protection exhibit describes the Public Health
Service interest in bovine mastitis control and shows
cardinal points of a mastitis control program in a
State or community. It explains that control of bo-
vine mastitis requires a cooperative effort by State
and local regulatory agencies, the dairy processor
and producer and milk laboratories and shows by
means of color transparencies four ways by which
effective controls help eliminate the disease. Copies
of a pamphlet on the subject are distributed with the
display.

The exhibit is available on lecan from the Special
Projects Section, Milk and Food Branch, Division

of Environmental Engineering and Food Protection,
Public Health Service, U. S. Department of Health,
Education, and Welfare, Washington, D. C. 20201.
Requests should be made several months in adval}ce
of the date desired. The Branch will pay the costs of
shipping and installing at large national and regional
meetings. Instructions for assembling the exhibit
are attached to the inside door of the single pack-
ing crate.

Specifications: (No. EEFP-12 Bovine Mastitis Con-
trol). Free-standing exhibit, 7 feet 6 inches high,
10 feet 2 inches wide, and 36 inches deep, total
weight 210 pounds including the crate. Lighting
fixtures require one outlet totaling 500 watts. Out-
side crate measurements are approximately 30 x 91
x 86 inches.

ANNOUNCEMENT ON STORAGE AND
DISTRIBUTION OF SMOKED FISH

Smoked fish from the Great Lakes area will hence-
forth be stored and distributed as a frozen food, ac-
cording to an announcement made by the National
Fisheries Institute and the Food and Drug Adminis-
tration.

The Institute, representing 90 to 95 per cent of the
United States fish smoking and curing production
and dollar value, advised FDA Commissioner George
P. Larrick of this and other steps which the industry
will undertake to insure against further instances
of botulism poisoning by smoked fish. The botulism
toxin does not develop below freezing temperature.

The Institute’s action follows FDA’s recommenda-
tion that all smoked fish products from the Great
Lakes area should be destroyed. The FDA’s warn-
ing applied only to smoked fish, NOT to fresh,
frozen, pickled or canned fish. The Institute’s
action does mnot change the situation with respect
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to smoked fish already distributed, FDA emphasized.

“The Institute is to be commended for its prompt
action in dealing with an emergency situation,” Com-
missioner Larrick said. “The measures they have
agreed to adopt are consistent with recommendations
of the FDA’s advisory committee on botulism. They
will be adequate to prevent botulism while tech-
nological studies are being made to develop prac-
tices for long-range application,” the Commissioner
said.

Following is the full text of the Institute’s letter
of commitment to the Food and Drug Administration
spelling out changes which will be made in the in-
dustry’s practices:

“The National Fisheries Institute and its mem-
bers, representing 90 to 95 per cent of the United
States fish smoking and curing production and dollar
value, recognize the existence of an emergency in
our industry. We agree with the intent of the Food
and Drug Administration advisory of October 25,
1963.

“To enable the American consumer to continue
to enjoy and we the producers to continue to market
smoked fish, we agree, with respect to Great Lakes
fish and fish processed in plants located in the Great
Lakes area to:

“1. Review and improve all sanitation and handling
practices throughout the entire chain of production
from and including vessels, transportation, process-
ing plants, distribution and retailing operations to
the consumer.

“2. Smoke the fish in the best possible fashion, em-
ploying better technology and utilizing more scien-
tific methods.

“3. Freeze the product upon completion of the

¢ smoking, whether film vacuum-packed or bulk-pack-

ed and to store and distribute the product in that
condition to our customers.

“4. Plainly mark all packages containing fish Per-
ishable — Keep Frozen.’

“In the case of the bulk-packed product, to supply
the retailer with a placard which will read ‘Perish-
able — Keep Frozen’ to be displayed with the prod-
uct.”

The letter was signed by Lewis Goldstein, presi-
dent of the National Fisheries Institute.

SHORT COURSE FOR LABORATORY PERSONNEL

Based upon the knowledge and appreciation that
a well-equipped and well-staffed laboratory is an
essential tool in modern dairy plant operations and
in regulatory supervision, and that new developments
in technology aid in the formation of new control
programs to solve newly arising problems, a labora-
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tory conference was held at Iowa State University
on November 12 and 13, 1963 under the direction
of the Department of Dairy and Food Industry. The
program included demonstrations and discussions of
various analyses and techniques of current importance
and interest in the dairy industry, including dye-
binding methods for determining protein in milk,
the Gerber test for milk-fat determination, fat acidity
and rancidity in milk, lactometric and cryoscopic de-
tection of added water in milk, tests for mastitis,
microbiological evaluation of dairy products using
preliminary incubation, enumeration and significance
of psychrophilic and thermoduric microorganisms in
dairy products, and certification of laboratories for
microbiological and chemical analyses.

Towa State University staff members participating
in the program were: Emerson W. Bird, Warren S.
Clark, Jr., William S. La Grange, Verner H. Nielsen
and George W. Reinbold of the Department of Dairy
and Food Industry and John B. Herrick and R. Allen
Packer of the College of Veterinary Medicine. Also
participating in the program were Mrs. H. Fellund
and Mr. J. Schoop of the State Chemical Laboratory,
Iowa Department of Agriculture.

The conference was attended by 50 persons rep-
rescnting management and laboratory factions in
Towa and surrounding states.

INSTITUTE OF SANITATION MANAGE-
MENT ANNUAL CONFERENCES

The Institute of Sanitation Management completed
its most successful annual Conference and Show in
Cleveland, Ohio, October 13-16. The reported regis-
tration of some 740 was a high mark for the Institute’s
Sanitation Maintenance Conference and Show, of
which the Cleveland meeting was the Sth.

The Conference and Show had an international
flavor this year, as well as attracting registrants from
some 38 states: One of the featured speakers was
Mr. James Bailey, Hygiene Officer for British Over-
seas Airways Corp., London, and one of the big-
gest single groups to go through the Conference and
Show was the group of 30 men and women from
the German Association of Building Cleaners, a
group of businessmen and women from various cities
in West Germany.

Underscoring the growing international movement
in sanitation management, the Institute entered into
a cooperative agreement with the British Institute of
Cleaning Science during its annual meeting. The two
groups will exchange all technical information, pub-
lications, and official proceedings of their respective
associations. The British Institute is comparable to
ISM in Great Britain, and is now engaged in estab-
lishing chapters throughout the United Kingdom.
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The Institute presented a broad program ranging
from the basic theories and principles of sanitation
management to day-to-day techniques and scheduling
of labor and use of materials. As in the past three
years, one of the outstanding features was the “Crack-
er Barrel” Sessions — informal meetings held in the
evenings where every registrant has the opportunity
to ask his questions or have his say. These were
probably the most crowded of the ISM Conference
sessions, the Institute estimated.

Another innovation was the Workshop Sessions
held on the final morning of the meeting. Here
again, the emphasis was on the informal, shirt-sleeve
atmosphere, with everyone given an opportunity to
talk in across-the-table discussions.

The Institute also announced that for the first
time, it will publish a “Highlights” of the 1963 Con-
ference, which will include the major papers de-
livered there, covering all the fields represented by
the Institute. The price for the Proceedings will be
$3.00 for ISM members, $5.00 for non-members. The
Highlights will be published the first week of Jan-
uary, 1964.

PORTLAND, OREGON TO HOST 1964 FOOD
SERVICE EXECUTIVES CONVENTION

International President Lawrence B. Wong of the
Food Service Executives Association has announced
that the FSEA’s 1964 convention will be held in
Portland, Oregon, August 9-12 Portland’s Memorial
Coliseum will be the headquarters for the exposition
and scene of all major meetings and special educa-
tional events which will continue the FSEA’s theme
of “Accent on Education”.

Official hotel headquarters for the FSEA’s big an-
nual event will be the beautiful new Portland Hilton.
Following the new policy begun in 1963, the Port-
land convention will be open to all management level
personnel in the food service industry. Other in-
dustry associations are also being invited to partici-
pate in the professional program. Educational and
commercial exhibits are expected to emphasize
“Youth and Progress in the Food Service Industry”.
The culinary arts show is expected to draw many
outstanding entrants from the U. S. and Canada
and will feature, for the first time in a National ex-
position, entries from the “Junior Stewards” division
of the FSEA.

Special activities will include special programs for
the ladies and children and exciting “Northwest”
events during this convention which is expected to
draw the largest membership attendance in the
FSEA’s 63-year history.

General Chairman of the 1964 convention will be
FSEA 1st Vice President Pete Jones of Portland’s
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Rose Manor Inn and The Hilltep House restaurants.
He will be assisted by Portland FSEA Branch Presi-
dent Eddie Mays and other prominent area food
service executives, and by FSEA Executive Vice
President Ray S. Ewing of the organization’s Inter-
national Headquarters in Washington, D. C. Mr.
Frank Masters of Trade Associates, Incorporated,
will again coordinate exposition space sales and show
management. .

A HEADQUARTERS FOR BOOKS ABOUT WATER

To provide a means of procuring books and re-
ports relating to water not readily available in regu-
lar book outlets, Water Information Center, Inc. has
established a book division, WATER INFORMATION
LIBRARY.

Water Information Center, Inc., publishes WATER
NEWSLETTER and the new and unusual WATER

ATLAS OF THE UNITED STATES, a geography ’

of water resources.

The library keeps on hand in its own warehouse,
important publications in the water field selected
by the technical staff of Water Information Center,
Inc. from the viewpoint of maximum usefulness and
interest to everyone concerned with water.

Brochures listing the selected books are prepared
periodically for distribution to individuals, public
and private institutions, government agencies, lib-
raries, colleges and industrial corporations.

Free copies of the latest list are available from
Water Information Center, Inc., Water Research
Building, Port Washington, L. I, N. Y.

MAJOR MOVE IS PLANNED
BY BABSON BROS. CO.

Thomas W. Merritt, Sr., President of Babson Bros.
Co., has announced that the company, builder of
Surge dairy farm equipment, is erecting a large gen-
eral office building in Oakbrook, Illinois, a suburb
west of Chicago. The manufacturing and shipping
facilities will remain at the present location in Chica-
go.

A national leader in the sale of milking machines,
Babson Bros. Co. products have international dis-
tribution. In addition, the firm is the only one in
Illinois which builds milking machines and is the
only major milking machine company in the United
States that devotes all of its facilities to the business
of milking cows.

The new building will be curtain-wall construction
with gray glass and gray spandrel panels. Vivid con-
trast to the subdued basic color is provided by white
trim and a colonnade of white columns around three

sides of the building.

¢
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Completely air-conditioned, the two-story edifice
will contain not only offices but also experimental
facilities, a kitchen and a cafeteria for employees.
Design is for overall comfort as well as efficiency.
The arthitect is Shaw Metz & Associates. Comple-
tion of the biulding is scheduled for fall, 1964.

The new building will play a vital role in Babson
Bros. Co.s long range planning. The firm was
founded in 1906 and started in the dairy farm equip-
ment field in 1913.

Decision to build in suburban Oakwood was made
partly because the location provides plenty of room
for expansion. Also, it is an ideal location from a
transportation standpoint and affords sufficient park-
ing space.

Oakbrook is a 20-minute drive west of Chicago’s
business district on the East-West Tollway. It is
a carefully planned complex of choice industrial-com-
mercial sites, a large shopping center, a major motel,
an airstrip and an exclusive residential section. The

entire development is situated in wooded, rolling
hillside.

DIVISION OF INDIAN SANITARIANS HOLD
FOOD SERVICE TRAINING COURSE

Three environmental health officers of the Division
of Indian Health, U. S. Public Health Service, con-
ducted a two-day food service training course Decem-
ber 3 and 4 at the Gallup, New Mexico, Public Health
Service Indian Hospital.

Some 40 people, employees from Bureau of Indian
Affairs’ schools and dormitories, and from PHS In-
dian hospitals attended the course.

Instructors were Vernon Bergman, Chief Sani-
tarian, Albuquerque Indian Health Field Office; J.
W. Stacy, Chief Sanitarian, Window Rock Indian
Health Field Office, and John G. Tood, Field Sani-
tarian, Winslow, Arizona.

Arrangements for the training were made by the
sanitarians in cooperation with the Gallup hospital
staff, Rebecca Roseberry, Dietary Consultant, Divi-
sion of Indian Health Albuquerque Area Office, and
Wilbur Sperry, Food Service Officer, Bureau of In-
dian Affairs.

LIQUID CARBON DIOXIDE
REFRIGERATION TESTED BY USDA

A test to evaluate the use of liquid carbon dioxide
(CO:) for refrigeration and to determine its suit-
ability for use in the transportation of frozen foods
has been made by the U. S. Department of Agricul-
ture.

The test by researchers of USDA’s Agricultural

Marketing Service was conducted with two trailers
— one with Coe refrigeration, the other with mechani-
cal refrigeration.

Each trailer was loaded with 26,000 pounds of
frozen meat and tested on a “piggyback” (trailer-on-
flatcar) run between Colorado and Pennsylvania.

Both trailers maintained abcut the same average
commodity temperature, with the CO: refrigerated
trailer generally at 3°F. and the mechanically re-
frigerated trailer at 1°F.

However, the test indicated that the CO: refri-
geration system presently has disadvantages related
to weight, cost, necessity to recharge, availability of
carbon dioxide, and the inability of loading crews to
enter the trailer until CO= gas has been vented from
the trailer.

Complete details are available in the report, AMS-
522 “Liquid Carbon Dioxide Refrigeration in a Fro-
zen-Food Trailer.” Single copies of the report are
available free, from the Office of Information, U. S.
Department of Agriculture, Washington, D. C., 20250.

HOW TO IDENTIFY
EDIBLE MUSHROOM

The safest way to identify a mushroom for eat-
ing is to use a microscope.

The next best thing is to buy “The Mushroom
Hunter’s Field Guide” by Alexander H. Smith, pub-
lished by The University of Michigan Press.

First published in 1958, “The Mushroom Hunter’s
Field Guide” established itself as the foremost hand-
book on the hunting and collecting of wild mush-
rooms. It earned a reputation for being both author-
itative and practical.

A revised and enlarged edition (324 pp., $6.95),
enriched by 89 new color plates plus 243 black and
white photographs, has just been published.

The handsome, pocket-shaped book has been en-
larged to include descriptions of 188 species. It tells
when, where, and how to find edible mushrooms.
It tells how to avoid poisonous ones.

People who appreciate the mushroom as a choice
food, a natural delicacy of the field, will find the
book indispensable.

The author is a professor of botany at Michigan
and director of the University Herbarium. He writes:

“For years I refused to write a field guide to the
common edible and poisonous mushrooms, because
field characteristics alone are not sufficient for ac-
curate recognition of our native species. This is
still true, but another factor has caused me to change
my attitude.

“During the course of more than 20 years as a stu-
dent of mushrooms, I have realized that many peo-
ple persist in collecting fleshy fungi for food who
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do not or will not follow the procedures leading to

a scientifically accurate identification of the plants.

In conversation such people almost invariably ask

me if there is any book that will serve as a field
ide to mushrooms.”

While no field guide will enable a layman to
make scientifically accurate identifications of all
species, a well-devised work can protect against
some serious mistakes, Smith explains. His book has
this purpose.

“The usual scientific procedures, those involving
laboratory work or serious home study are not re-
quired,” he points out. “We are concerned here
with the mushrooms most easily identified by their
pictures. It follows, therefore, that the illustrations
are the backbone of this book. Formal descriptions
of the species are omitted, and in place of them the
important identification marks are given.”

The book illustrates most of the truly fine edible
mushrooms, whether common or not. The really dan-
gerous species are included in order that the mush-
room hunter may learn about them for his own pro-
tection, and so are some marginal species which
may agree with some people but not with others.

The author warns that there are no practical tests
which will enable the layman to distinguish “good”
mushrooms from “bad” toadstools:

“The idea that there are such tests is the worst
booby trap into which a collector can fall . . . The
only safe approach is to know the different kinds
just as you learn to distinguish between the different
kinds of fruits and vegetables.”

The book also includes hints on how to cook and
eat the mushrooms one can safely identify.

DAIRY REMEMBRANCE FUND
ANNOUNCES STUDENT LOAN

The Dairy Remembrance Fund Executive Com-
mittee, which met in Dallas during the autumn déiry
conventions November 3-8, has announced its latest
student loan, to an undergraduate dairy science stu-
dent at the Univeristy of Nebraska.

From March 1 to October 31 of this year, con-
tributions to the Dairy Remembrance Fund showed a
substantial increase over the same period a year
ago, accordign to the financial report presented by
P. R. Ellsworth, Assistant Treasurer.

Two student loans were fully repaid this year.
One had assisted a student working toward his Ph.D.,
and the other had assisted a student working toward
his Master of Science degree.

The Dairy Remembrance Fund, a national organi-
zation to which donations may be made to memor-
ialize persons or mark events, is sponsored by nearly
every national, state and local dairy industry associ-
ation or group in the United States. Funds are used
for projects beneficial to the entire dairy industry.
Its offices are at 1145 - 19th Street, N.W., Washing-
ton 36, D.C.

Those knowing of a student who might benefit
from a loan should write to the Fund offices for
application information. Contributions may also be
sent to the office address.
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FOR SALE

Single Service milk sample tubes. For further informa-
tion and a catalogue please write, Dairy Technology, Inc.,
P. O. Box 101, Eugene, Oregon.

—_—

POSITION AVAILABLE

Sanitarian 11—$449-546 per month. Minimum two years
college with courses in chemistry, physics, bacteriology;
with three years Health Department experience, or the
equivalent education and experience. Apply Civil Serv-
ice Commission, City, Hall, Rockford, Illinois.

Sep-ko |
removes milk residues
Sep-ko
rinses reS|due free
Sep-ko
leaves pa||s strainers,
tanks sparkling ¢ clean
without acid rinsing .

just cold water.

Unmatched in the
Milkhouse

Tops m the
me too.

ME&P&E

L ASK YOUR SUPPLIER
|

OR WRITE
MONARCH CHEMICALS, INC.

\ 3801 N.E. 5th St., Mpls. 21, Minn.
\ ISEP -KO CHEMICALS OF CANADA LTD.
\ Toronto, Ontario, Canada

e | Conswtently Accurate'

Milk & Cream Testing Equipment

Faulty testing equipment can turn profit
into loss—fast. Insure now against inaccu-
racy with thls efficient Garver combination.

Garver “‘Super’ Babcock Tester.
Speed controlled and speed indi-
cated for extreme accuracy.
2. Garver ‘‘ovate action’ Test
Bottle Shaker. Thoroughly inte-
grates test ingredients—saves time
Z_eliminates dangerous, haphazard
hand twirling.

Write today for catalog.

THE GARVER MANUFACTURING CO.

Dept. JM, Union City, Ind., USA

ROTARY

STAINLESS SANITARY
Wherever food, milk, bakery
products, beverages, icecream
are processed, CP Sanitary
Pumps with Resilient Rotors
offer high product protection.

@ ROTARY
STQ'II"éIEESS MODEL “U”
New economical CP Model
“U” Rotary Pump was de-
signed to meet your pumpmg
needs at remarkable savings.
CP offers this model with ex-
clusive Resilient Rotors. The
Model “U” provides lowest
cost per gallon pumped.

@) cenTRIFUGAL
sTamLESs”  SANITARY

Youwill not find a Centrifugal
Pump with more design fea-
tures built in for high capac-
lty,hlgh pressures, continuous
pumping. Your choice of
Motors. Three types of seals.

CENTRIFUGAL
STAINLESS INDUSTRIAL
Centrifugal pumping at low-
est cost. Excellent for CIP.
Any type fitting available..
and with your choice ofmotor

CENTRIFUGAL

WATER and BRINE
CP Water and Brine Pumps
meet most requirements. CP
special design allows econom-
ical, efficient pumping.
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OoNnc

great reputation
@)

great pumps

Choose the type for your requirement

e Cocamery Prokage’ MFG. COMPANY
e

< sonsone o SLREGIS cusca counser

General and Export Offices:

1243 W. W

ashington Blvd., Chicago 7, Il

Creamery Package Mfg. Co. of Canada, Ltd., Toronto — 28, Ontario
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“Tuffy” is the plastic 1/2 gallon milk container
formed at the dairy only seconds before it’s filled
with milk. Both operations are done by a fully auto-
matic, completely sanitary machine... American
Can Company’s exclusive new “TUFFY” 1/2 Gal-
lon Machine. Together, the “Tuffy” container and
Form n’ Fill machine will advance sanitary milk
handling and packaging procedures.

The “TUFFY CONTAINER" is plastic-laminated and
plastic-coated inside and out for superior strength.
Both bottom and platform top resist leaks even
under severe abuse. The platform top is absolutely
tight, yet is easily opened. The unique “Flexispout”
delivers milk which remains uncontaminated when
it is poured.

The “TUFFY MACHINE” forms, sterilizes, fills and
seals containers automatically. Ultra-violet lamps
sterilize the inside of containers seconds before
they are filled with milk. Unique bottom filling de-
sign eliminates foaming (No need for a defoamer!)

Heated air is directed only to those areas of the top
and bottom which are to be sealed. This and the use
of a supplementary adhesive produce the strongest
and most sanitary closures of any % gallon on the
market!

A REVOLUTIONARY MILK PACKAGING CONCEPT
Nothing ever touches a “Tuffy” container but ster-
ile equipment, filtered air, and fresh, clean milk.
That’s why a “Tuffy” milk container, formed and
filled at any dairy, by a “Tuffy” Form n’ Fill 1/2
Gallon Machine is a SUPER-sanitary milk pack-
age, another advance from

Y

R BETTER

MILK CONTAleIy | Hhewdoie
_MAIEON
AMERICAN CAN COMPANY

100 PARK AVENUE, NEW YORK 17,
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SHOWING DAIRYMEN
HOW TO DO A BETTER
JOB OF MILKING_tCOWS

AR COWS IS WITH A |
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G0OD COW MILKING IS WHAT WE HAVE TO SELL!

A series of Surge Bucket Units and Surge needed only to push buttons to actually
Breaker cups were in operation at the re- see the effects of vacuum systems with
cent Dairy Cattle Congress in Waterloo, leaks or those too small to do a good job of
TIowa. By means of closed circuit TV and cow milking.

181 1 1 1 SURGE and BREAKER are Babson Bros. Co. trademarks
precision Testing equipment . . . Dairymen Rl L

BABSON BROS. €CO. 2513 w. 19TH STREET, CHICAGO, ILLINOIS 60523




