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An attempt has been made in this study to isolate A identify

thermoduric A psychropivilic bacteria, which are the most serious

spoilage organisms, from milk obtained from tin? Addis Ababa Oairv

Hovelpoment Enterprise (AADDE ). An effort was also made to trace the

sources A origin of these organisms so as to prevent or at least reduce

their access into milk A hence increase the shelf -life of the

pasteurized milk A milk products.
The standard plate count { SPG) ranged between 4 X 10? A

3 X 109 bactoria/ml for raw milk, between 6 X 10'* A 3 X 10^ for plant

pasteurized milk A between 3 X 103 A 2.5 X for laboratory

pasteurized milk. The high standard plate count for the plant

pasteurized milk, as compared to that of the laboratory pasteurized

milk, has been found to bo due to the ability of many organisms to gain

access to the pasteurized milk as post pasteurization contaminants.
Psychrophilic bacteria wore the most dominant organisms in

both raw (98.1% ) A plant pasteurized (53.0%) milk samples. Laboratory

pasteurized milk, on the other hand, contained predominantly

thermoduric bacteria.
During the course of study, bacteria belonging to 14 genera

were isolated, the most dominant being: Streptococcus ( 27% ) ,
Staphylococcus (19,5%), micrococcus (13.9% ), Bacillus ( 12.9% ) A

Arthrobactor (11.3%),. Out of the 185 representative isolates identified

50% were cocci A 40% rods.
As many as 16 species of bacteria belonging to 9 genera were

isolated from raw milk, while 20 species of bacteria belonging to 14
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gonora wore isolatcd from tho plant pasteurized milk. This indicated

that bacteria , other than those found in raw milk have been introduced

into the pasteurized milk as post pasteurization contaminants from the

bulk tanks, fillers A their pipelines and the plastic bags that contain

pasteurized milk. This fact has also been supported by data from

keeping quality tests performed at different sampling sites.
Sodium hydroxide ( dnOH ) A sodium carbonate ( NaC'03 ) , chemicals

\

regularly used for rinsing A disinfecting utensils at the Addis Ababa

hairy development Enterprise , were found to be ineffective in

inactivating bacteria at concentrations as high as 1:100 at 50-90

minutes holding time. Other disinfectants tested such as Savlon , A

Chlorox, on the other hand, were found to i> effective in eliminating

the same group of bacteria at lower concentrations ( 3 :HOO ) at 15-30

minutes holding time.
Based on this study , therefore, recommendations are made by

which the Dairy Plant can improve milk handling A processing conditions

A produce milk A milk products with improved shelf -life.



1. INTRODUCTION

Milk arid milk products have been consumed by man even before

the dawn of civi l izat ion. Because of i ts high nutr i t ive value, milk is

considered as one of the most important diet i tems of many people. In

addit ion to protein, fat, carbohydrate S Ca, milk serves as a

signif icant. source of many vi tamins ft t race elements (Pederson, 1979 ;

Scott et ah, 198 !),

Bovine milk contains specif ic ft non-specif ic ant ibacter ial

factors which may play a role in protect ion of the neonate from enteric

infect ions (Reiter, 1978 ). One of the most potent ant ibacter ial factors

of milk is the lactoperoxidase system. This system has been act ivated

for use in milk preservat ion (Bjorck, 1978) ft to improve performance of

calves fed on rav/ mi lk .. Act ivat ion of the lactoperoxidase system

results in generat ion of intermediate oxidat ion products of

thiocyanate, including the hypothiocyanate, which are bactericidal to

many Gram-negative bacter ia ( Ekstrand, rtul lan ft Waterhouse, 198ft ). This

act iv i ty is strong in fresh milk but the inhibi tory effect is lost

after a few hours.
Species belonging to lact ic acid bacter ia such as

Streptococcus lact is, Streptococcus cremoris, Lactobaci l lus casoi and

the higher acid producing species of the genus Lactobaci 1lus are

important microorganisms which bring about desirable changes, On the

other hand, species of the genera Escherichia, Enterobactor,

Micrococcus, Baci1lus, Serrat io. Pseudomonas, Alcal igenes and others

are undesirable because they are responsible for various forms of

spoi lage such as gassiness, putr idi ty, frui t iness, bit terness,
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proteolytic conditions , rancidity , ropiness or other forms of spoilage.
These bacteria act on the different components of raw milk as soon as

it is collected from the animal ft unless the milk is maintained at

reduced temperature or boiled , it spoils right away.
Post pasteurization contamination ( PPC ) due to psychrotrophic

Gram-negative bacteria is the most significant factor responsible for

reducing the keeping quality ( KQ ) of refrigerated pasteurized milk ft

cream (Phillips , Griffths ft Muir, 1981 ; Schroder, Cousin ft McKinnon ,

1982; Schroder , 1904 ).
Thermoduric organisms that survive pasteurization become

important only when they are psychrotrophic or if the product is kept

at ambient temperature for several hours ( Cox , 1975; McKinnon ft

Pettipher, 1983 ).
Normal milk contains low bacterial counts as it leaves the

udder of a healthy animal , but gets contaminated later from the

environment , exterior of udder , manure, water , soil , milker ' s hands ft

utensils. Contaminated milk can serve as a source ft /or vehicle for the

spread of certain bacterial diseases like tuberculosis , diphtheria ,

brucellosis, salmonellosis ft food poisoning ft intoxication if it is

consumed raw ( Isani , Sheikh ft Arain, 1936 ). Milk at most places in

Ethiopia is consumed raw, Milk products such as yoghurt , butter and

butter milk are also produced using raw milk as starting material ,

Hence, there exists the possibility of consuming milk which has been

contaminated with disease causing organisms.
According to Gebhardt ft Nicholas (1975 ) , ravi milk may contain

not more than 7.5 X 10 to 2 X 10!) bacteria per ml by the Standard

plate count ( SPC ). Pasteurized milk may not have more than 1,5 X 1(W to

2.5 X 10 } bacteria per ml by the SPC at the time of delivery. As Brock
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ft Brock (1f) 78) put it, the bacterial count of pasteurized milk

generally ranges from 2,000 to 20,000 bacteria per ml, whereas the

bacterial count of raw milk will generally range from 500,000 to

3,000,000 bacteria per ml. Standards based on long term research

findings in Ethiopia are lacking. The Addis Ababa Dairy Development

Enterprise ( AADI)E ) doesn ' t have standards for raw ft pasteurized milk.
And without such bacteriological standards it becomes impossible to

implement quality control programs.
f In countries with poor milk production ft marketing practices,

one can expect high initial viable bacterial counts posing as a health

hazard as well as spoilage of large quantities of this important food

(Bari ot al., 1986 ). The actual methods of storage on the farm ft mode

of transportation to the processing plant do not prevent nor delay

microbial activity in the raw milk in our country. Pasteurization ft

post pasteurization handling ft marketing of milk has its own problems,

hence the KQ is also low. Due to either surviving thermoduric bacteria

which are also psychrotrophic ft/or post pasteurization contamination,

the shelf life of pasteurized milk at ambient or refrigeration

temperature decreases through time.
It was those important reasons, then, that have led to the

need of the present study. The primary objectives of this study,

therefore are :

1. To investigate the sanitary aspects of the milk processing

equipment, containers, pasteurization ft storage parlours in use at

the AA0DE.
2. To follow up the overall processing of milk in the AAODE, starting

from the collection of raw milk until the processed product reaches

the consumer ft investigate the sources of contamination.



3. To monitor the contributions made by the different types of

equipment used in the pasteurization process to the final microbial

load in the milk ,,

d. To estimate the range in microbial load of : a ) raw milk collected

from collection centers b) raw bulk milk which is about to be

pasteurized c ) pasteurized milk processed at the Dairy Plant.
5. To isolate ft identify the major contaminating microorganisms which

are responsible for reducing the KQ of the milk.
6. To propose ways ft means of increasing the shelf-life of pasteurized

ft raw milks after identifying the sources of contamination.
7. To recommend standards which are attainable for raw ft pasteurized

milks based on this study,

8. To recommend on the use of certain chemicals at specified

concentrations for use at the Dairy Plant as disinfectants which

might help it to produce milk ft milk products with longer shelf -
life ft acceptable flavor to its consumers.
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2. LITERATURE REVIB)

2.1. MILK ft ITS KEEPING QUALITY
Many industries have gone to great, lengths to develop milk

products with long shelf-lives. Changes in un- farm procedures of milk

collection, longer refrigerated storage of raw milk at the farm, plus

additional storage periods in bulk silos prior to processing, may

contribute to decreased shelf -life of pasteurized milk.
Previous investigators have found that taste defects of

pasteurized milks occur when bacterial counts reach lO^/ml . other

workers have suggested a count of 10^/ml for similar results (Langveld

et a 1., 1976; Schroder , Cousin ft McKinnon, 1982; Schroder, 1984 ).
Rodrigues ft Pattipher (1984), on the other hand, defined KQ as the time

taken for the bacterial count of the refrigerated milk to reach an

intermediate- count of 5 X 10n/ml.
The KQ of milk is influenced by a great number of factors,

many bearing upon the milk ' s microbial content ft the conditions that

enhance or inhibit growth of the milk ' s microbial flora. Inspite of our

knowledge of the microbiology of milk ft milk products, KQ is difficult

to predict on the basis of laboratory estimates of the microbial

content of freshly pasteurized milk (Hankin ft Stephens, 1972 ).
There is continuing interest among milk processors who wish to

extend the shelf -life of milk ft milk products through the use of higher

processing temperatures ft also prevent recontamination by

psychrotrophic bacteria after pasteurization. Maintaining the quality

of raw milk to extend the shelf-life of milk ft milk products is of

greater importance. It has been said that " You cannot make a better

finished product than the original starting product." Controlling
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microorganisms in raw milk is of prime importance because this is the

starting product (Janzen ct al., 1982 ), Janzen (1972 ) suggested that

shelf - life of pasteurized milk is influenced by somatic cell

concentration in raw milk. High somatic cell concentration in raw milk

is indicative of abnormalities in the cow that is frequently associated

with increase in microbial population.
The KQ of milk ft dairy products is increased by a reduction in

storage temperature. This is because of the reduction in the growth

rates ft biochemical activities of most bacteria at reduced

temperatures. At low temperature storage, however, psychrophi1es

increase markedly ft ultimately arc * the- cause of spoilage. These

observations have led to the conclusion that KQ ft psychrotrophic count

are closely related, because of thes“ reasons, the SPC (at 32°C ) has

been shown to be of little value for 'predicting the KQ. At times the

psychrotrophic count at 7"C for 10 days may also be of little value.
This is because a low level of contamination with a biochemically

active, rapidly growing psychrotroph results in a poorer KQ than that

resulting from a relatively large number of biochemically inert or

slowly growing psychrotrophs. Many workers give emphasis to the type of

contaminating organism rather than to the number in evaluating KQ

(Witter, 1961).
Product temperature is a major factor influencing shelf -life.

The relatively high temperature of fluid dairy products in many store

coolers, dairy cases ft home refrigerators is responsible for reduced

KQ. Product temperature must remain between 4-5°C for maximum shelf -
life. As a general rule, for every 2.8°C rise in temperature, shelf -
life is reduced by about 50% (Parnard, 1972).






































































































































