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GUEST EDITOR 

Dr. Edmund A. Zottola is~ Exte~sion Food Microbiologist in the Depart
ment of Food Science and Industries. He very graciously accepted an invita
tion to write this is sue of the neyvsletter on a topic which is currently receiving 
much attention in our state. My thanks to him for the following discussion. 

THE INFLUENCE OF IN-PLANT PROCESSING ON THE DIRECT MICROSCOPIC 
CLUMP COUNT 

Because several inquiries have been received about direct microscopic 
clump count, Dr. Packard suggested that I discuss it with you. Concern over 
the direct microscopic clump count (DMCC) has increased since the USDA in
troduced minimum standards. Although these are not yet officially adopted, 
many plants are trying to meet the suggested standards. 

Before discussing what effect processing has on this test, we should look 
at the test itself. What is the DMCC and exactly what does it measure? Pres
cott and Breed developed this quality test in 1910. It has been used off and on 
as a quality test since that time. The test consists of examining, under a com
pound microscope, stained films of a measured volume of milk dried on a glass 
slide. The stain makes it possible to see the bacteria and leucocytes in the 
milk film. This method permits: 

1. Rapid examination of milk to determine milk quality. A single test 
can be carried out in 10 to 15 minutes. 

2. Recognition of distinctive types and arrangements of bacterial cells 
commonly associated with certain undesirable conditions. 

3. Reporting of actual numbers of bacteria and leucocytes. 

The accuracy of estimates of bacterial numbers by the DMCC is greatest 
with milk containing high numbers of bacteria. The technique is difficult to use 
with milk containing small numbers of bacteria and should not be used with such 
milk. 

As with other methods for asses sing the bacterial quality of milk, results 
are estimates only and the technique is not without fault. However, most of the 
factors responsible for variation are controlled by the analyst. The training 
and experience of the analyst are prime factors in determining the accuracy, 
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reproducibility, and significance of the results. The DMCC i s discussed fully 
in Food Science and Industries Fact Sheet No. 1. This publication is av ailable 
from your county agent or from the Department of Food Science and Industries. 
If you desire more information on the DMCC, please request a copy. 

Have you ever run a DMCC ? The next time you are in the laboratory 
watch your lab personnel perform this technique and perhaps try to make a de
termination. 

Always keep in mind that the DMCC measures or is a count of all bacteria 
--new, old, dead, alive, growing and not growing- -in the milk. As such it is 
a direct measure of bacterial numbers and reflects how the milk was treated 
prior to examination. When correctly•perfd'l"med and properly evaluated, a 
DMCC can be a useful quality tool in any milk processing operation. 

How does processing affect the DMCC'? Any step in the process cycle 
that increases bacterial numbers will influence the results of the DMCC since 
it directly measures numbers of bacteria. Let's look at each step in the pro
cess cycle of a powder operation to see how the bacterial content of the milk 
may be affected. Keep in mind that the DMCC is a direct measure of all bac
teria in milk and helps indicate the type of handling the milk has received. 

We shall consider that the milk processing cycle starts on the producing 
farm. Milk from the udder of a healthy cow contains very few microorganisms. 
Subsequent handling by man adds bacteria and influences milk quality. Unclean 
equipment, poorly managed cows, dirty milking areas, improper cooling of 
milk and milking practices, all affect the bacterial content of the milk. With 
proper sanitation and management it is possible to produce milk consistently 
with fewer than 10, 000 bacteria per ml! 

How does cooling the milk influence its bacterial content? To illustrate 
this point, let's use generation time of bacteria as an index of bacterial growth 
(generation time is the time required for 1 cell to divide and become 2). 

Temperature of Milk °F. 

90° F. 
70 
60 
50 
40 
32-35 

Generation Time 

30 min. 
lt hr. 
24 hr. 

3 hr. 
12 hr. 
36 hr. 

Bacterial growth occurs more rapidly at higher temperatures. But, how 
does this influence numbers of bacteria in the milk? Assume that milk with 
10, 000 bacteria per ml is held in the farm bulk tank for 48 hours. What will 
the count in the milk be after 48 hours with storage temperatures of 60, 50, 40, 
32-35° F? 



Storage Temperature 

60° F. 
50 
40 
32-35 
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Number of bacteria / ml after 48 hours 

21,400,000,000 
692,000,000 

160,000 
30,000 

A rather dramatic difference. Of course these calculations were made 
assuming maximum conditions for bacterial growth which might not always be 
the case, but it does illustrate how milk temperature influences bacterial num
bers. Properly cooling milk on the iarm to below 40° F. helps keep bacterial 
numbers low. 

The milk must be transp.9rte,d,, ,from the farm to the processing plant in a 
bulk tank truck. Transport should have little influence on bacterial numbers 
if the truck and equipment are properly cleaned and sanitized before use. Milk 
temperature must be kept low during transfer. 

At the processing plant milk is pumped from the truck to a storage tank 
where it might stay for several hours. Again the temperature must be kept 
below 40° F. or bacterial growth will occur. Equipment must be clean and 
sanitary so that bacteria are not growing on surfaces and washed off into the 
milk. Both of these factors--equipment sanitation and milk temperature-
have marked effects on numbers of bacteria in the milk. Next the milk is sep
arated. The cream is stored to be made into butter and the skimmilk is 
pumped to a storage tank to be held until dried. Does pumping and separating 
have any effect on bacterial numbers in the product? We have no data avail
able to answer that question conclusively; but assuming equipment is clean and 
sanitary the effect should be minor. 

Skimmilk is held in the storage tank or silo tank for final processing. 
How long does the skim remain in storage? One hour? Four hours or 15 
hours? What is the time lapse between clean-up of the storage tanks? Each 
question will be answered differently in each plant, but it must be kept in mind 
that storage temperature of the milk and the sanitary condition of the equip
ment influence bacterial content of the milk more than any other factor. 

The final steps in the processing of powdered milk- -pasteurizing, con
densing, preheating, and drying-- should not increase bacterial content of the 
product if carried out properly. Since the DMCC test measures all bacteria 
that have grown in the milk at one time or another, it is indeed a quality test 
that indicates how the milk has been handled from the cow to the bagging room 
in a powder plant. 

To answer our initial question- -how does processing affect the DMCC of 
milk--we can indicate that processing does increase the DMCC; but we cannot 
say that the increase is caused by the mechanical action (pumping, separating, 
and handling) of processing alone. Overall sanitation and temperature control 
from farm to final product more than likely influences the DMCC as much, if 
not more, than mechanical handling. 
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