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‘A Study of Milking Machine Cleanéing Methods®

I. THE SCRUB METHOD COMPARED TO THE FLUSH METHOD
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INTRODUCTION
An important problem for the dairy
farmer is the cleaning of milking equip-
ment. Improperly cleaned milking

- machines and accessories constitute a

contributing factor to the production
of milk with high bacterial count.
Often the farmer has a problem of hard
water which makes proper cleaning
difficult. The time involved in clean-up
operation at milking periods must al-
ways be considered. The proper use of

- a detergent like tri-sodium phosphate

has given satisfactory results but there
are some features in its use that ave far

from ideal.

A series of studies was made to eval-
uate methods of cleaning milking ma-
chines. A scrub cleaning method using
tri-sodium phosphate was evaluated
against a flush cleaning method using
an alkyl sulfate type of detergent
(Dreft (3).). The study reported heré
consists of a series of tests extending
over a period of seven and one-half
weeks. '

Comparative observations on the ef-
fectiveness of the two cleaning methods

“were based on the fdllowing factors:

a) bacterial counts of the wash
waters

h) bacterial counts of the milk

c) appearance of the milking
machines

d) speed and ease of cleaning

e) the effect of hard water.
MaTERIALS AND METHODS

Animals—Two groups of six cows

* A cooperative research - contribution of the

Procter and Gamble Company and The Ohio State
University Research Foundation.

each were selected for the study. These
animals remained in their usual stall
positions in the University dairy herd.
Milking of the test animals was done
by one man who milked no other than
test animals at the regular milking pe-
riods. FEach cow was carefully checked
for mastitis by a veterinarian for a
period hefore the studies began and also
during the course of the tests. All the
cows were found to be normal; healthy
animals = with no clinical udder
abnormalities. ' _

In each test the results obtained
from one group of six cows was com-
pared with the results obtained from
another group of six. One herd was
arbitrarily designated as A, the other
herd as B. At the half-way point of
each test period the cleaning methods

for the groups were interchanged- and

the test completed.. No other changes
were made. This procedure made al-
lowance for the normal difference in

- hacterial counts that was present in the

two groups. ‘

Miulking Machines—Two new com-
plete milking machines were used ex-
clusively” on the test cows during the
test period. One machine with its in-
flations was cleaned only by the flush
method ; the other machine was cleanecd
only by the scrub method.

Water Hardness—To observe the
effects of hardened water on the clean-
ing methods the equipment was washed
in certain designated tests wilhh water
hardened with a mixture of magnesium
and calcium salts. The ratio of calcium
to magnesium was 2.9 to 1. Whereas
the normal water supply in the barn
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testéd about 5 grains/gallon, the hard-
ened water gave hardness readings in
the vicinity of 21 grains/gallon.
Cleaning Agents—The scrub method
of cleaning. the milking machine was
done with 0.2 percent tri-sodium phos-
phate solution. This was the type of
agent regularly used in the barn. For
the flush method 0.2 percent, and later
0.1 percent, Dreft solution was used.

Scrub Method—

1. After each milking, one pa11 of
fresh cool water was flushed through
the milker, raising and lowering the
teat cups in the pail of water.

2. The unit was taken apart and the
milker head, teat cups, inflations, and
other rubber parts -were “scrubbed
thoroughly inside and out using a stiff
bristled brush with a solution of 0.2
percent tri-sodium phosphate. A spe-
cial scraper with a long wire handle was

used to clean the inside of the rubbel‘

tubing.

3. The unit was 1eassembled and
flushed out with a pail of water at
160° F

4. The milk pail and pail head were
hung on a rack to dry.

5. The teat cup assembly was filled
- with a 0.5 percent lye solution and al-
lowed to stand between milkings.

6. Just before the next milking, the
lye solution was drained from the teat
cup assembly and the milker unit was
flushed out with clear, warm (120° F.)

water.

Flush Method—

1. The milking unit was flushed out
after milking with one pail of a Dreft
solution at 130° F

2. After all of the Dreft solution had
been drawn into the milk pail, the rub-
ber seal was removed from the pail
- head and both were brushed in the
detergent. The outside of the unit was
also brushed with the solution. After
sloshing the solution ﬁaround in the pail
it was emptied.

3. The unit was |reassembled and
flush-rinsed with 160° F. water.

4. The pail, pail head, and teat cup:

assembly were hung up to dry.

Stupy oF CLEANING MILKING MACHINES

5. Just before the next milking, the

machine was flushed oyt with clear,

warm water at 120° F

Samplmg—At each mllkmg period
sarnples of the wash waters and of the
milk of each group were taken asep-
tically. The samples were drawn with
sterile pipettes which were calibrated
to deliver 20-21 ml. and were long
enough to be used as stirring rods with
little danger of contamination. The
necks of the pipettes were constricted
and were plugged with cotton to pre-

vent contamination from the milker’s -

moist hands.

As each cow was milked 20—21 ml.
of milk was placed into the chilled
sterile sample bottle for that group.
This procedure -gave a pooled group

sample (six cows) of approximately.

125 ml. All samples were kept in the
cold until bacter 1olog1ca1 sampling was
completed.

The wash water samples were taken
with similar equipment. Samples of
the flush-water rinse of each unit before

" milking and the flush-water rinse of -

each unit after cleaning the machines
were taken.

Bacteriwological Testing—Each morn-

ing duplicate plate counts were run oft

each . milk and water sample of the. .

milkings of that morning and the pre-
vious' evening. - The samples in each

.case had been kept cold in a portable

ice chest with two ice compartments.

The plate counts were run in-compli--

ance with the recommendations of the
eighth edition of Standard Methods for

the Exawination of Dairy Products

of the APHA. and the A.O.A.C

No #skimmed milk was added to the

ryptone glucose agar because of the
low dilution required for the milk
samples in this series of tests. '

ResuLTs AND OBSERVATIONS

Bacterial Counts of Milk Samples—
The average counts of the milk samples

for each test period are presented in
Table 1.

These counts are broken
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Approx.
! water
Test hardness
period
1/29-2/6
Groups reversed
2/6-2/17
2/17-2/24 21
Groups reversed
2/24-3/3 21 .
3/3-3/10 5

3/10-3/17 21
Groups reversed

3/17-3/24 21

* These counts represent the average bacterial count in each test period. The figures in parentheqeq are the minimum and max1mum

gms. /gal % Product Gr oup

02TSP** A
0.2 TSP B
0.2TSP B
0.2TSP A
02TSP A
02TSP A
02 TSP B
Average

Overall Average

counts for the period.
** TSP = Tri-sodium phosphate (.12 H.O,

,

TABLE 1

Bacreriar Counts* oF MiLk SAMPLES

Scrub Method
AM.

P.M.

Bacteria/mi.

Awve. (win—~max.)

862 (595-1570)
3769 (2020~10500)
2286 (1880-2820)
1114 (830-1390)

" 1772 (1135-3950)

1749 (1065-3950)
2065 (1300-2690)

1945

1908

Ave. (min—mazx.)

611 (265-965)

4659 (1040-15100)

3404 (920-14900)
792 (495-1140)
1078 (780-1470)

L
1039 (695-1245)

1506 (1150-2035)
1870

% Product Group Ave.(min—max.)

0.2 Dreft
0.2 Dreft
0:2 Dreft
0.2 Dreft
0.1 Dreit

0.1 Dreft

0.1 Dreft

> w oW ow o >

Flush Method
AM.

P.M.

Bacteria/ml.

2273 (1180-4100)
1190 (485-1995)

1667 (760-4500)

3179 (2345-6050)

- 3024 (1380-5650)

2164 (1070-4950)
1431 (1035-1915)

2133

1900

Awve. (min-max.).

1618 (1205-2690)

884 (505-1545)

847 (270-1230).
2132 (1563-3850) _
3357 (1290-12300)
1803 (1080-4950)

1032 (560—1685 )
1668

ADOTONHOIE [, GO0, ANV XTI L0 TvNInof

461
- 220z Ae £} uo1senb Aq jpd-gel

d-epgug/d;[/tuoo’ssejdue||e'ue;pueli1//:duq wiol} pepeojumoq

¥ L1-L¥.C-2200/68LY6ETISEL/¥/L LIIP!



 Downloaded from http://meridian.allenpress.com/jfp/article-pdf/1 1/4/195/2394189/0022-2747-1 1_4_195.pdf E\ guest on 17 May.2022
198 ) Stupy or CLEANING MILKING MACHINES

; Sap il =

il

H

1

]
|

i
o
H

|
I

T
t
|

AT

JRILL

il

PM.

i

]

Tt

AM.
Serus. FLush Scrus FLuss

Tl

|
i

.l
Hlith

!
LY

B L AR A

i
[N

I

f

i

1
i

|

\
|

il
|

i

[
il

M

il

|
|
l

T

T
|
il

R,

I L I

TTAM '
Serun FLusk Serve FLusi

Figure 1. Graphic arrangement of average bacteria .counts.
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each test.
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down into the A.M. and P.M. milk
samples. 'With each average count the
maximum and minimum bacterial
counts for the test period are presented
in parentheses. The group (A or B) in-
volved in each test is indicated by an
A or B beside the name of the cleaning
agent used in each test. The average
counts are presented in graphic form,
in Figure 1. The bacterial counts in"
every case were quite low, well within
the requirements for highest quality
milk, . ' .

It can be seen in the results that the

‘plate counts for the A group are con-

sistently lower than for the B herd in
No explanation for this
other than normal group difference can
be given. This factor must be consid-
ered in setting up comparative studies.
Analysis of the results shows little
comparative difference in the plate -

_ counts for the milk samples between
. experiments in which relatively soft

and moderately hard water were used.

‘Neither tri-sodium phosphate nor Dreft

were hindered as cleaning agents by
hardened water, as judged by the hac-
terial counts of the milk samples.

When the amount of Dreft used in
the tests was reduced from 0.2 percent
to 0.1 percent, little change in bacterial
counts was noted.

Although there were daily, test, herd,
and milking period variations in plate
counts between the flush and scrub
method of cleaning milking equipment,
thie overall picture shows little differ-
ence in counts. An average of all the
counts for the scrub and flush methods
presented in Table 1 shows a difference
of only 8 bacteria per ml. (flush' = 1900
bacteria/ml. and scrub = 1908 Dac-
teria/ml.). Although this comparison
may not be as reliable as the agreement
between these overall average figures

- would -suggest, due ‘to varying factors

in the tests, there.is no indication of a
definite dissimilarity in efficiencies be-
tween the two methods.

199

The plate counts for morning samples
were mostly higher than for the evening
samples. To check our sample storage
and delivery system the time of bac-
teriological testing Wa(@ changed to the
evening in later tests. In experiments
not here reported the morning samples
were still usually higher.

s/ Bacterial Counts of Wash Water
Samples—In only one test (3/17-
3/24) did the wash water samples con-
tain enough bhacteria per ml, as
determined by standard plate counts,
to be considered significant (over 30
bacteria/ml.). In all the other tests
the post-flush rinse and the pre-flush
rinse samples for the scrub and the
flush methods showed less than 30 bac-
teria/ml.  In the 3/17-3/24 test, the
A M. pre-flush rinse samples for both
the scrub and flush methods showed
bacterial counts of approximately 60
hacteria/ml. )

Relative Speed, Ease, and E fficiency
of the Two Cleawing Methods-—The
average time for washing the milking
machine by the flush method was five
minutes ; with the scrub method pro-
cedure nine minutes were required.
This comparison shows that a saving of
about 40 percent over the time con-
sumed by the scrubbing process can be
realized. o

The effectiveness of the flush method
of cleaning milking« machines with
Dreft was readily apparent from the
appearance of the milking equipment
after the washing operation. Whereas
the tri-sodium phosphate left the metal
somewhat dull, especially in hardened
water, the Dreft-washed metal was
bright and shiny. The addition of cal-
cium and magnesium salts to the water
to increase the hardness had no notice-
able effect on the ability of Dreft to keep
the metal bright.

SuMMARY AND CONCLUSIONS

To study the relative merits of clean-
ing milking machines by the conven-

~tional scrub method with 0.2 percent

tri-sodium phosphate and the newer
(Continued on page 205) .
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_cedures to-appear in the Ninth Edition.

Difficulties may be encountered at first
where supplies are near the upper limit
of the grade by current procedures,
particularly if reduction methods are
used for grading the raw milk to be
pasteurized.

The importance of adherence to the

" requirements of Standard Methods is

stressed.  Certainly progressive sani-
tary milk control should be based on
improved laboratory methods such as
those to appear in the Ninth Edition of
Standard Methods. These methods are
designed to yield the most nearly cor-
rect information on a milk supply, as

-only then can we expect reasonably

good correlation between farm and
plant conditions, care and handling,
cooling, age, and bacterial content of
the milk.
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A Study of Milking Machine Cleaning Methods
(Continued from bage 199)

flush method with an alkyl sulfate type
detergent, a series of tests was run over

a two month period. The alkyl sulfate

type of detergent used was Dreft,
0.2 and 0.1 percent. Two herds of six
cows each were used in the study. The
flush method required no scrubbing, but
bnly thorough flushing in a 130°F
solution of détergent “followed by a
160° F. clear water rinse.

Standard plate counts of milk sam-
ples drawn at each milking showed
daily, herd, test and milking period
differences but the average bhacterial
counts for the tests showed no signifi-
cant difference between the flush and
scrub methods. The bacterial counts
of the wash water, samples were mostly
below 30/ml. so 'were not considered
significant.

The cleaning of a milking machine by
the flush method took five minutes as
compared to nine minutes required for
the scrub method. The flush method

with Dreft left a brighter appearing.

milking machine “than did tri-sodium
phosphate in the scrub method.

An increase in the hardness of the
wash water from 5 gr./gallon to 21
gr./gallon had no significant effect

upon the hacterial counts of the milk in ~

either washing method, and had no
effect upon the appearance of the
equipment in the fush method.

REFERENCES
1. Department of Bacteriology.
2. Department of Dairy Husbandry
. 3.-Dreft is the Procter & Gamble trade-
mark for a household synthetic detergent.
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