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• Milk constitutes an excellent medium for the growth of
microorganisms.

• Freshly drawn milk from healthy animals contains a small
number of harmless micro-organisms, however, during milking
process and storage the contamination takes place, the extent of
which depends upon the hygienic measures taken before, during
and after milking process and storage conditions observed
thereafter.

• Nearly all the changes that take place in the flavor and
appearance of the milk after it is drawn form the cow, are the
result of the activities of microorganisms ,therefore, it is very
essential to control these microorganisms.



Significance of 

Microorganisms in Milk



⚫Microbial content serves  as an indicator of 
production conditions and sanitary quality of 
milk.

⚫Prevention of spoilage.

⚫ Prevention of milk borne illnesses.

⚫Production of dairy products with desired 
characteristics imparted via m.o. introduction.



Microorganisms in Milk





⚫The types of microorganisms found in milk vary 
considerably

⚫ Bacteria, yeasts, moulds and            
bacteriophages are commonly encountered.

⚫ Viruses and protozoa are seldom observed in 
milk, except as  occasional contaminants.

*Bacteria 

Most common and most numerous of 
microorganisms found in milk and  milk products 
.





⚫ They belong to four main groups:

1. Gram +ive cocci

2. Gram +ive non-spore forming rods

3. Gram +ive spore-forming rods

4. Gram -ive non-spore forming rods.

Normally present in milk and they are also
used as starter culture for the production of
cultured dairy products. They ferment lactose
and yield lactic acid.



Non pathogens in milk
⚫ Air borne contaminants : Pseudomonas, 

Flavobacterium, Alcaligenes ,Some coliforms, 

micrococcus, fungi

⚫ Psychrotrophs :more detrimental to milk

They are able to grow at 5°c and less and make up a 

large number of the microbes in milk, they are natural 

soil inhabitants and wide spread in environment esp. 

water.

• Spoilage of refrigerated milk consists usually of bitter, 

rancid, fruity flavours

• Spoilage of milk at room  temp. consists usually of souring

Rancidity is the complete or incomplete oxidation or hydrolysis of fats and oils when exposed to air, light, or moisture or by

bacterial action, resulting in unpleasant taste and odor.



Sources of Pathogens in milk

⚫Animal itself : Mycobacterium bovis, 

Brucella species, Coxiella burneti 

,Campylobacter sp.

⚫Humans : Salmonella, Shigella

⚫Environment : Bacillus anthracis, 

Clostridium perfringens, Clostridium 

botulinum





Coliforms

• Facultative anaerobes

• Optimum growth @ 370c 

• Indicator organism and are closely associated 
the presence of pathogens but not necessary 
pathogens themselves. 

• They ferment lactose with production  of acid 
and gas cause rapid spoilage of milk 

• They are killed by pasteurization

• Their presence  is an indication of 
contamination of milk. 



Yeast 

⚫ Most frequently encountered in raw cream during
hot weather produce acid and CO2. They are
potential contaminants throughout the year.

Moulds 

⚫ Their growth is visible as a fuzzy or fluffy growth 
on the surface of milk and milk products.

⚫ They may be black, green, grey, blue or white.

⚫ They discolor the product and often produce 
repulsive undesirable off odors   

⚫Essential in production of certain varieties of 
cheese.



Bacteriophages 

⚫ Particularly obnoxious in starter cultures used 

for the production of cultured dairy products.

⚫ Phages kill bacterial culture and entire 

fermentation process fails (slow or dead vat).



Factors affecting growth of 
Microorganisms in Milk

1. Food supply (H2O, energy,C,N Vit. &Mineral source)

2. Moisture 

3. Oxygen supply (Obligate aerobes, facultative, micoaerophillic, 
Aerotolerant anaerobes, obligate anaerobes)

4. Acidity and pH (Acidophilic)

5. Preservatives

6. Light ( phototrophic)

7. Concentration (osmophillic yeasts)

8. Temperature (psychrotrophs- 20-30oC , Mesophiles-30-40oC, 
Thermophiles-55-65oC 

9. Antimicrobial constituents





Products of Microbial Growth in Milk
~Enzymes 
~ Decomposition products of protein, fat 

& CHO etc.
~ Pigments , Toxins etc (mycotoxins & 

bacterial toxin ) 



Result of  microbial growth in milk (Spoilage)

o Principal cause are Psychrotrophs

o Most of these are destroyed by pasteurization

o Some may survive e.g. Pseudomonas fluorescens , 

Pseudomonas fragi

o Other species and strains that survive pasteurization and 
grow at Refrigeration temp., Produce  heat stable proteolytic 
& lipolytic enzymes and cause spoilage :         ~Bacillus ~ 
Clostridium ~ Cornebacterium ~Arthrobacter  ~ Lactobacillus 
~ Microbacterium         ~ Micococcus

~ Streptococcus



Deteriorative changes



❖ Souring- Lactose fermentation         

❖ Souring & gassiness- coliforms→ acid & gas

❖ Aroma production- starter culture → diacetyl

❖ Proteolysis- unpleasant odors- undesirable. 
controlled→ desirable –cheese production.

❖ Ropiness- Milk drawn into long threads 

(Alkaligenes viscolactis) 

❖ Sweet curdling- due to prodn of rennin like    enzyme 
which curdles without souring 

❖ Stormy fermentation- Rapid fermentation by 

Clostridium perfringens

❖Color changes Pseudomonas syncyanea (blue);
Pseudomonas synxantha (yellow);  Serratia marcescens
(red)



Stages of  milk decay

Rancid 

(“on the turn”)-Milk  consumable

Curdling

Separation of curd and whey – milk 
still consumable

Coagulation

period of aromatic decay with mould 
growth –milk beyond use

Dry

dehydration ensues- hard and chalky 
–milk  beyond use



Pathogenic Microorganisms in Milk

• Food borne illnesses occur as a result of :

~Ingestion of raw milk

~Improper pasteurization

~Poor handling / storage leading to PP contamination

• Measures to decrease the threat :

~Hygienic production practices

~Proper handling and storage

~Pasteurization



Microbial Pathogens 

✓Bacillus cereus

✓Listeria monocytogens

✓Yersinea entrocolitica

✓Salmonella spp.

✓E.coli O 157:H7

✓Compylobacter jejuni

✓Coxeilla burnetii

✓Moulds (Aspergillus, Fusarium, Penicillium) grow in 
milk and milk products & produce  potentially 
hazardous mycotoxins.



• Thus, the prevalence of pathogenic and spoilage microorganisms in milk and

dairy products is influenced by a high number of factors and their

combinations.

• These factors may include health status of the dairy herd, hygiene level in

the dairy farm environment, milking and prestorage conditions, available

storage facilities and technologies, farm management practices, geographic

location and season.

• In addition to microbial hazards, milk and dairy products can also contain

chemical hazards and contaminants mainly introduced through the

environment, animal feedstus, animal husbandry and industry practices



• Thus, safety and production are intrinsically linked in the dairy food chain;

from production through handling and processing to consumption.



• Food-safety hazard generally refers to any biological, chemical or physical agent in a food, or condition of food with the

potential to cause adverse health consequences for consumers.

• Such hazards may be introduced into the dairy chain at any time during primary production, milking, formulation and

processing, packaging and labelling, transportation, storage, preparation, and serving.

• From raw milk production through processing to the consumer, milk is exposed to several hazards, which ultimately

influence the safety and quality of the final product.

• Some of these hazards may stem from animal husbandry practices, through their feeding, milking and processing.





• Generally, pathogenic microorganisms can contaminate raw milk in two ways. First, endogenous contamination

occurs when milk is contaminated by a direct transfer of pathogens from the blood (systemic infection) of an

infected animal into the milk, or via an infection in the udder.

• The second means by which fresh milk can be contaminated, known as exogenous contamination, occurs where

milk is contaminated during or after collection by animal faeces, the exterior of the udder and teats, the skin, and

other environmental sources
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Moisture

Water Activity

Dry Egg 
Noodles

Crackers

Flours

Candy

Jams & 
Jellies

Meats, Fish 

Poultry

Minimum 
needed for 
bacteria to 

grow

Potentially 

Hazardous Foods

Distilled 

Water

0 0.1 0.2         0.3 0.4       0.5 0.6   0.67 0.7 0.75 0.8   0.85 0.9    0.92    0.95     0.98         1.0

Fresh  and canned

Fruits and vegetables

Dried  Whole 
Milk

Sugar

Dried fruit
Cocoa
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How do bacteria grow?

⚫ If the right conditions exist (FAT TOM), 

bacteria will grow very quickly – doubling 

every 20 minutes or faster.

⚫One bacteria can multiply to more than 

30,000 in 5 hours or

millions in just 8 hours



The danger zone

5°C

(41°F)

(41°F)

-18°C

(0°F)

C

danger zone

37°C

(98.6°F)

57°C

(135°F)



Control and Practical Application

1. Heat - pasteurization , sterilization etc.

2. Ionizing Radiations- UV., gamma rays

3. High frequency sound waves- super & 
ultrasonic

4. Electricity - by the heat generated.

5. Pressure - 600 x > atmospheric pressure

6. Chemicals Acids ,alkalis, halogens H202 etc.





Pasteurization of milk

⚫ LTLT : Low temp. Long time 63°C  30 minutes

⚫HTST: High  temp. Short time72°C  15 seconds

⚫ UHT : Ultra high temp.,130-135 °C  1 second

Pasteurization:

⚫ Kills and removes all pathogens(100%) 

⚫ Kills most non pathogens (99%) 

⚫ Surviving organisms are spore formers, 

thermoduric and thermophilic organisms



Pasteurization of  milk

• Common thermoduric organisms:

Bacillus, Micrococci, Lactococci, Arthrobacter

Microbacteria, Corynebacteria

⚫ Pasteurization provide a product with average 

shelf life 7-10 days( LTLT-HTST)

⚫ Types and numbers of bacteria  in milk depend 

on the microbial load before pasteurization



Pasteurization of milk

⚫ No of non pathogens in raw milk is 500,000 to 3,000,000 

organisms/ml of milk

⚫ While No of non pathogens in pasteurized milk is 2,000 

to 20,000 organisms /ml

⚫ Different methods to count non pathogens in milk such 

as:

⚫ Viable count ( pour plate method)

⚫ Dye reduction test

⚫ Direct (clump) microscopic count





Viable count method

⚫ Pour plate method
⚫ Deliver 1ml of milk to 9ml of sterile saline tube( 10-1), mix and  

transfer 1ml diluted milk from tube 1 to tube 2 ( 10-2).

⚫ Deliver 1ml of milk to an empty Petri dish ,1ml of diluted milk 10-

1,10-2 to empty Petri dishes .

⚫ Pour 9ml of molten nutrient agar to each Petri dish, mix well

⚫ Leave to solidify, then incubate at 37 c 48 hrs.

⚫ Count No of colonies and multiply by dilution factor to determine No 

of viable non pathogens on milk

⚫ A plate containing more than 300  colonies should not counted, plate 

with more dilution is counted instead.



Viable count method

Advantages

⚫ Can see cell morphology

⚫ Count viable cell only

⚫ Can be used to different 

types of samples ( milk, 

milk products

Disadvantages

⚫ Take long time

⚫ Lots of tubes , tedious.



Dye reduction test

• A quick test for determination of microbial load of 
milk

• Use Methylene blue or resazurin dyes 

• Add 1ml of dye to 10ml of milk, incubate 1 hr at 36c

• If there is change in color , it means high bact. Load 
.It is not good quality milk, shorten expiration date.

• If no change in color (still blue), low bact. Load , 
good quality milk , expand expiration period

• A long history of use in the dairy industry, especially 
to measure microbial quality from raw milk



Dye reduction test

• Advantages

1. Simple, rapid, and 

inexpensive

2. Only viable cells 

actively reduce the 

dyes

• Disadvantages

1. Not all organisms 

reduce the dyes 

equally

2. Not applicable to food 

specimens that contain 

reductive enzymes



Direct microscopic count

⚫Method

⚫ Deliver 0.01 ml of milk on slide ,air dry

⚫ Stain with LW (Levowitz- Weber )stain for 10 min.

⚫ Count bacterial clumps with the microscope

⚫ Reading results:

⚫ Bacterial clump: dark blue

⚫ Protein, Leucocytes and somatic cells :light blue 

background 

⚫ Fat globules : colorless

⚫ Dirt: brown

* clump : is one cell or group of cells of same type separated by a 

distance from other clumps or cells



Direct Microscopic Count

Advantages

1. It is rapid and simple

2. Cell morphology can be 

determined

3. Can se whole picture of 

milk

Disadvantages

1. Results depends on 

each analyst

2. Both viable and 

nonviable are counted

3. Some bact. may not 

take the stain well



Microbes in Cheese Production

⚫ Cheese 

Curd (casein protein) separated 

from liquid whey

Aided by action of Lactococcus 

and rennin enzyme

Ripened or un-ripened 

Physical and microbial ripening



Classified by degree of hardness

Hard cheeses 

⚫Ripened by lactic acid bacteria in interior

⚫The longer the incubation the higher the acidity and 

sharper the flavor 

⚫Propionibacterium – swiss cheese 

Softer cheeses are ripened by aerobic bacterium 

and molds on surface

⚫Penicillium – blue cheese 



⚫Other fermented dairy products:

Buttermilk, sour cream, yogurt and fermented 

milk beverages

Lactococcus lactis, Streptococcus thermophilus

and Lactobacillus bulgaricus



Diary products

safety issues:

• Outbreaks have been associated with cheeses

⚫ Salmonella serovar Zanzibar in goat milk cheese

⚫ Listeria monocytogenes in Mexican-style cheese

⚫ Salmonella and Staphylococcus aureus die off 

during cheese aging due to antagonistic activity 

by starters, salt and acid

⚫ No outbreaks associated with yogurt











































































Dairy Products and Processing

• Definitions and standards

• Processing steps

• Shelf-life

• Fermented dairy products



Definitions

• Raw milk: The lacteal secretion , practically free from colostrum, 

obtained by the complete milking of one or more 

healthy cows (PMO).

• “Consumer Milk” products:

- Homogenized milk: 3.25% fat

- Reduced fat milk: 2% fat

- Low fat milk: 1% fat

- Fat-free milk: skim milk, <0.5% fat

(all with 8.25% solids-non-fat)

• Other “milk products”:  lactose reduced milks, heavy cream, 

cultured milks, yogurt, cottage cheese.



Shelf-life:

l Time for which a product can be stored without the

quality falling below a certain acceptable minimum 

level

l Consumer milk:  14 days, under refrigeration (Muir, 1996)



Pasteurized Milk Ordinance (PMO)

• produced by Public Health Service/Food and Drug    

Administration

• sanitary regulations for milk and milk products

• specifies sanitation measures throughout production, handling, 

pasteurization, and distribution of milk

(http://vm.cfsan.fda.gov/~ear/p-nci.htm#pmo96)



Raw milk storage 

Cleaning and decreaming (Separator)

Homogenization

Fat standardization

Heat Treatment

Chilling (Heat exchanger)

Intermediate storage

Filling/Packing

Fluid Milk Processing



l Chemical, bacteriological, and temperature standards 

for Grade A raw milk for pasteurization, ultrapasteurization 

or aseptic processing (PMO)

- Temperature: 45ºF or less within 2 h after milking

- Bacterial counts:  <100,000 cfu/ml for individual farm milk 

and <300,000/ml as commingled milk prior 

to pasteurization

- Somatic Cell Counts: <750,000/ml

- Antibiotic presence: negative

l Storage time at plant max. 72h

l Longer holding times allow growth of psychrophilic bacteria 

which can secrete heat-resistant proteases and lipases

Raw Milk Quality and Storage



Bacteria that limit milk shelf-life

• lipolytic and proteolytic psychrotrophs

- heat resistant enzymes

- ex. Pseudomonas fluorescens

• psychrotrophic spore formers (thermoducrics)

- heat resistant spores

- ex. Bacillus cereus



Thermization (Lewis and Heppell, 2000)

• 57-68°C for 15 seconds

• only effective if cooled to 4°C after treatment 

• applied to raw milk that needs to be stored for several 

days prior to use

• purpose: reduce gram-negative psychrotrophic 

spoilage organisms (enzyme production)



Clarification and Clearing

l Clarification: removal of small particles 

- straw, hair etc. from milk; 2 lb/2,642 gal

- based on density

l“Bactofugation”: Centrifugal separation of microorganisms from milk:

- Bacteria and particularly spores have higher density than milk

- Two-stage centrifugation can reduce spore loads up to >99%

- Optimal temperature for clarification is 55-60ºC

l Microfiltration

- Microfilter membranes of 1.4 m or less can lead to reduction of bacteria

- and spores up to 99.5-99.99%.



Milk Fat Standardization/Decreaming

l Separation of skim milk (about 0.05% fat) and cream (35-40% fat)

l Based on the fact that cream has lower density than skim milk

l Centrifugal separators are generally used today

l Standardization of fat content: Adjustment of fat content of milk or a 

milk product by addition of cream or skim milk to obtain a given fat content 



• Definition: Treatment of milk or a milk product to insure breakup 

of fat globules such that no visible cream separation occurs after 48 

h at 40ºF (4.4ºC)

• Effects of homogenization:

– No cream line formation due to smaller fat globules 

– Whiter color

– More full-bodied flavor, better mouthfeel

• Process requirements:

– Homogenization most efficient when fat phase is in a liquid 

state

– Cream >12% fat cannot be homogenized at normal pressure, 

high pressure homogenization process is necessary

• Homogenization is a mechanical process where milk is forced 

through a small passage at high velocity

Homogenization



From the “Dairy Processing Handbook” 1995. Tetra Pak



• Purpose: Inactivation of bacterial pathogens (target 

organisms Coxiella burnettii) 

- assurance of longer shelf life (inactivation of   

most spoilage organisms and of many enzymes)

• Pasteurization

– Heat treatment of 72ºC (161°F) for 15 sec (HTST) or 

63ºC (145°F) for 30 min (or equivalent)

– does not kill all vegetative bacterial cells or spores 

(Bacillus spp. and Clostridium spp.)

– Pasteurization temperature is continuously recorded

Pasteurization



Efficacy of Pasteurization

• prior to pasteurization (1938) :

milkborne outbreaks constituted 25% all disease outbreaks

• Today: milk products associated with < 1%



• Standards for Grade A pasteurized milk and milk 

products (PMO)

– Temperature: Cooled to 45ºF or less 

– Bacterial counts:  <20,000 cfu/ml 

– Coliform Counts: <10/ml

– Phosphatase: < 1g/ml 

– Antibiotic presence: negative

Heat Treatment (Con’t)



• Ultra pasteurization: Thermal processing at 138ºC 

(280ºF) for at least 2 seconds

- UP milk: ultrapasteurized and “non-aseptically”   

packaged, refrigerated storage

- UHT milk: ultrapasteurized and aseptically packaged,  

storage at room temperature; avoid recontamination

• Standards for Grade A aseptically processed milk 

(UHT)

- Temperature: none

- Bacterial counts:  no growth

- Antibiotic presence: negative

Heat Treatment (Con’t)



• Preferably after separation

• Has to occur before pasteurization

• Can be continuous (using a metering pump) or 

batch addition

Vitamin Fortification



• Functions of packaging:

– Enable efficient food distribution

– Maintain product hygiene

– Protect nutrients and flavor

– Reduce food spoilage

– Convey product information

• Different containers:

– Glass bottles (translucent vs. dark): can be reusable 

or recyclable 

– Plastic containers

– Cartons

– Plastic bags

Filling/Packaging



• Shelf life depends on:

– Raw milk quality (bacterial and chemical quality)

– Processing conditions

– Post-processing storage

• Loss of taste and vitamins by light exposure:

– Light-impermeable containers

• Extended Shelf life (ESL) milk

– No single, specific definition of ESL

– Pasteurized milk with a shelf life beyond the current 

typical shelf life of these products (10 - 14 days)

– Generally involves measures to eliminate or 

minimize “post-pasteurization” contamination

Shelf Life of Heat Treated Fluid Milk



• Fermented foods: 

– Food products produced by biological 

transformation (by bacteria or fungi)

– Carbohydrate breakdown as a major 

characteristics (lactose → lactate)

• Preservation: production of acids and alcohol (by 

“beneficial” bacteria) to inhibit spoilage bacteria 

and pathogens

Fermented Dairy products



Cheese:

- product made from the curd of the milk of cows

(or other animals)

- casein coagulated by rennin and acid

- subsequent heating, salting, pressing, aging



Classification of Cheeses  (Potter, 1995)

• Soft

- unripened: cottage cheese, cream cheese

- ripened: Brie, Camembert

• Semisoft

- Munster, Limburger, Blue

• Hard

- cheddar, swiss

• Very hard (grating)

- Parmesan, Asiago

• whey cheeses (ricotta)

• processed cheese



Cheddar Cheese Making Process

pasteurized milk

Setting the milk

Cutting the curd

Cooking the curd

Draining the whey

Milling and salting

Pressing

Ripening



Cheddar cheese making process

• starting ingredient: pasteurized whole milk

• setting the milk

- while stirring heat to 31°C

- add lactic-acid producing starter cultures

- (add natural color)

- add rennin to coagulate caseins and form curds

- stop stirring and let set

• Cut the curd

- increase surface area

- release the whey

• Cooking (38°C for 30 minutes)

- removes more whey

- increases growth and acid production of cultures



Cheddar cheese making (cont.)

• Draining whey and matting the curd

- remove excess whey

- form curds into a slab

- cheddaring: cutting curd slab into blocks to allow excess 

whey to drain, and allow acidity to increase

• Milling and salting

- cut curds into small pieces

-2.5% salt is added: drains whey, inhibits spoilage organisms

and adds flavor

• Pressing to remove more whey

- moisture content will affect bacterial growth and texture

• Ripening: bacteria develop flavor and texture over time



Ripening: flavor and texture development

• Primary proteolysis

- 60 days; residual chymosin

- caseins broken down into medium molec. wt. peptides

• secondary proteolysis

- starter cultures break down peptides to lower molec. wts.

• Temperature: 5-7°C

• pH: 5.0 - 4.7

- inhibits growth of spoilage organisms

- inhibits enzyme activity



Cheese flavor development

• A complex, dynamic process

• Nature of the flavor evolves

• Proteolysis essential for full flavor 

development

- Proteolytic enzymes 

• Allow LAB to utilize proteins present in 

milk to obtain essential amino acids 

necessary for growth

- Generates peptides and amino acids 

• Impart flavor directly or serve as flavor 

precursors



Whey

• 100 lb of milk => 10 lb cheese + 90 lb whey

(NYS produces 3.6 billion lb/year)

• low solids, high lactose

• highly perishable (contains starter organisms)

• Acid whey: drained from cheese curd acidified to 4.6 by

cultures (or acid); ex. Cottage cheese

• sweet whey: drained from curd formed by rennet coagulation

ex. Cheddar



Whey Products

• concentrated and spray dried

• whey powder

• whey protein concentrates

- different % purity

- food ingredient

• lactose

- food ingredient

- fermented into alchohol

• whey cheeses

















What is ice cream?

⚫ Ice cream is a frozen dairy product that comes in a wide 

range of flavours and colours. It’s used as a dessert, and to 

accompany things like pie and cake. This frozen product is 

enjoyed all over the world, but more so in America.



















Why was ice cream developed and who 

developed it?

⚫ Ice cream was developed to be a refreshing, cooling treat, 

that was favoured among royalty for sometime before entering 

the home.

⚫ Ice cream is thought to have been developed from flavoured 

ices and water ices. The Romans and Chinese are the 

earliest reports of people enjoying these ices. In the 13th

century, an Italian explorer named Marco Polo was said to 

have returned from China with recipes for water ices, which 

are like snow cones. This may have been when ice cream 

development started.

⚫ Ice cream was made at homes until American Jacob Fussell 

established the first ice cream plant in Baltimore, 1851.



Ice cream history

⚫ Ice cream origins can be traced back to the 4th century B.C, to 

the Romans. The Romans had recipes for shaven ice 

concoctions, and in the 13th century, Marco Polo came back 

from China with recipes for water ices. It’s thought this may 

have been when ice creams started developing.

⚫ Ice cream was brought to America in the 1700’s and was 

quite a luxury. It was all made at home until Jacob Fussell 

opened the first ice cream plant in 1851.



How is ice cream made in a factory?

⚫ Ice cream is a hit whether homemade or factory made.  In 

factories, the ice cream mix-which consists of milk products, 

sugar and flavourings is put into a huge vat. It’s then 

pasteurized which means it’s sterilized so it can keep for 

longer, before being homogenised, which breaks down the fat 

particles and helps make the ice cream smooth. The mix then 

goes into a cooler, then a storage tank where it’s frozen for 3-

4 hours. Flavourings and colours are then added, and then 

the mix is frozen again.



How is ice cream made at home?

⚫ If you’re making ice cream at home, you combine egg yolks 
and sugar. Then, place a pot on the stove containing milk and 
leave this until it is starting to boil. You then remove it from the 
stove and add the egg yolks and sugar, before returning it to 
the stove, where you heat it-stirring  continuously-until the 
mixture sticks and covers the back of the spoon. Place this 
mixture in a bowl, let it cool in a water bath, add cream and 
the place in the freezer for at least 24 hours. Once removed 
from the freezer, pour it into an ice cream churner/maker for 
about 20-30 minutes, then eat or freeze. Flavours can be 
added in whatever way you feel will be most successful. 

⚫ Ice cream can be made without an ice cream maker, but it 
does take longer. The mix is kept in a freezer, but has to be 
taken out and stirred every so often.



What is ice creams nutritional value?

⚫ In basic vanilla ice cream, its nutritional value is: (per serving 
of ½ a cup, or 72 grams) It has a total of 145 calories.

⚫ Fat total: 7.9g/12%

⚫ Saturated fat: 4.9g/ 24%

⚫ Polyunsaturated fat: 0.3g

⚫ Monounsaturated fat: 2.1g 

⚫ Cholesterol: 32mg/11%

⚫ Sodium: 58mg/2%

⚫ Carbohydrates total: 17.0g/6%

⚫ Dietary fibre: 0.5/2%

⚫ Sugars: 15.3g

⚫ Protein: 2.5g







Lactic Acid Bacteria

⚫ Major group of Fermentative organisms.

⚫ This group is comprised of 11 genera of gram-positive 
bacteria:

⚫Carnobacterium, Oenococcus, Enterococcus, Pediococcus, 
Lactococcus, Streptococcus, Lactobacillus, Vagococcus, 
Lactosphaera, Weissells and Lecconostoc

⚫ Related to this group are genera such as Aerococcus, 
Microbacterium, and Propionbacterium.



Lactic Acid Bacteria

⚫ While this is a loosely defined group with no precise boundaries 
all members share the property of producing lactic acid from 
hexoses.  

⚫ As fermenting organisms, they lack functional heme-linked 
electron transport systems or cytochromes, they do not have a 
functional Krebs cycle.

⚫ Energy is obtained by substrate-level phosphorylation while 
oxidising carbohydrates.



Lactic Acid Bacteria

⚫ The lactic acid bacteria can be divided into two groups based on 
the end products of glucose metabolism.

⚫ Those that produce lactic acid as the major or sole product of 
glucose fermentation are designated homofermentative.

⚫ Those that produce equal amounts of lactic acid, ethanol and 
CO2 are termed heterofermentative.

⚫ The homolactics are able to extract about twice as much energy 
from a given quantity of glucose as the heterolactics.



Lactic Acid Bacteria

⚫ All members of Pediococcus, Lactococcus, Streptococcus, 
Vagococcus, along with some lactobacilli are 
homofermenters.

⚫ Carnobacterium, Oenococcus, Enterococcus, Lactosphaera, 
Weissells and Lecconostoc and some Lactobacilli are 
heterofermenters

⚫ The heterolactics are more important than the homolactics in 
producing flavour and aroma components such as 
acetylaldehyde and diacetyl.



Lactic Acid Bacteria - Growth

⚫ The lactic acid bacteria are mesophiles:

they generally grow over a temperature range 
of about 10 to 40oC, 

an optimum between 25 and 35oC. 

Some can grow below 5 and as high as 45 oC.  

⚫ Most can grow in the pH range from 4 to 8.  Though some as 
low as 3.2 and as high as 9.6.



Starter Cultures

⚫ Traditionally the fermenting organisms came from the natural 
microflora or a portion of the previous fermentation.

⚫ In many cases the natural microflora is either inefficient, 
uncontrollable, and unpredictable, or is destroyed during 
preparation of the sample prior to fermentation (eg 
pasteurisation).

⚫ A starter culture can provide particular characteristics in a 
more controlled and predictable fermentation. 



Starter Cultures

⚫ Lactic starters always include bacteria that convert 
sugars to lactic acid, usually:

 Lactococcus lactis subsp. lactis, 

Lactococcus lactis subsp. cremoris or 

Lactococccus lactis subsp. lactis biovar diacetylactis.

⚫ Where flavour and aroma compounds such as diacetyl 
are desired the lactic acid starter will include 
heterofermentative organisms such as:

 Leuconostoc citrovorum or 

Leuconostoc dextranicum.



Starter Cultures

⚫ The primary function of lactic starters is the production of 
lactic acid from sugars

⚫ Other functions of starter cultures may include the 
following: 

⚫flavour, aroma, and alcohol production 

⚫proteolytic and lipolytic activities

⚫inhibition of undesirable organisms



A good starter CULTURE  will:

⚫Convert most of the sugars to lactic acid

⚫ Increase the lactic acid concentration to 
0.8 to 1.2 % (Titratable acidity)

⚫Drop the pH to between 4.3 to 4.5



A single bacterial colony

⚫ Food scientists frequently use the ability of 
bacterial cells to grow and form colonies on solid 
media to:
isolate bacteria from foods, 

to determine what types and 

how many bacteria are present.

⚫ Streak plates 



The streak plate technique

⚫ Bacteria are “streaked”over the surface of an agar plate 

so as to obtain single colonies.  

⚫ Obtaining single colonies is important as it enables;

 the size, 

shape and 

colour of the individual colonies to be examined.  

It can also highlight the presence of contaminating 

micro-organisms



The Streak Plate Technique



When conditions are right bacteria can double in number every 20 minutes



Microscopic examination

⚫ Can provide information on the size

and shape of the bacteria

Rods (1)

Cocci (2)

Spiral (3)

⚫ It cannot provide enough information 

to enable bacteria to be identified



Microscopic views of stained bacteria

Lactobacillus spp.

Lactococcus spp.



References:

• Boor, K. J., 2001, ADSA Foundation Scholar Award; fluid dairy product quality and safety: looking to the future.

Jornal of Dairy Science, 84: 1-11

• Champagne, C. P., Laing, R.R., Roy, Dennis, Mafu, Akier Assanta, Griffiths, Mansel W. 1994. 

Psychrotrophs in Dairy Products: Their Effects and Their Control.  

Critical Reviews in Food Science and Nutrition, 34: 1-30.

• Department of Agriculture and Markets Division of milk Control and Dairy Services 

New York State Dairy Statistics, 2001 Annual Summary., 1 Winners Circle, Albany NY 12235

• Lewis, M., Heppell, N.,  2000.  Continuous Thermal Processing of Foods; Psteurization and UHT Sterilization.

Aspen Publishers, Gaithersburg, MD

• Muir DD, 1996. The shelf-life of dairy products .1. Factors influencing raw milk and fresh products

Journal of the Society of Dairy Technology 49 (1): 24-32

• Pasteurized Milk Ordinance (PMO)

http://vm.cfsan.fda.gov/~ear/p-nci.htm#pmo96

Potter, N., Hotchkiss, J. H., 1995 Milk and milk products. In: Food Science, 5th Edition, Chapman and Hall, New York


	Slide 1: Microbiology of Milk
	Slide 2: Microbiology and Deterioration of Milk and Milk Products 
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Microorganisms in Milk 
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Non pathogens in milk
	Slide 14: Sources of Pathogens in milk
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Factors affecting growth of Microorganisms in Milk 
	Slide 20
	Slide 21
	Slide 22
	Slide 23:  Deteriorative changes
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: Bacterial growth curve
	Slide 35: Moisture
	Slide 36: How do bacteria grow?
	Slide 37: The danger zone
	Slide 38
	Slide 39
	Slide 40: Pasteurization of milk
	Slide 41: Pasteurization of  milk
	Slide 42: Pasteurization of milk
	Slide 43
	Slide 44: Viable count method
	Slide 45: Viable count method
	Slide 46: Dye reduction test
	Slide 47: Dye reduction test
	Slide 48: Direct microscopic count
	Slide 49: Direct Microscopic Count
	Slide 50: Microbes in Cheese Production
	Slide 51
	Slide 52
	Slide 53: Diary products  safety issues: 
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126: What is ice cream?
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135: Why was ice cream developed and who developed it?
	Slide 136: Ice cream history
	Slide 137: How is ice cream made in a factory?
	Slide 138: How is ice cream made at home?
	Slide 139: What is ice creams nutritional value?
	Slide 140
	Slide 141
	Slide 142: Lactic Acid Bacteria
	Slide 143: Lactic Acid Bacteria
	Slide 144: Lactic Acid Bacteria
	Slide 145: Lactic Acid Bacteria
	Slide 146: Lactic Acid Bacteria - Growth
	Slide 147: Starter Cultures
	Slide 148: Starter Cultures
	Slide 149: Starter Cultures
	Slide 150: A good starter CULTURE  will:
	Slide 151
	Slide 152: The streak plate technique  
	Slide 153: The Streak Plate Technique
	Slide 154
	Slide 155: Microscopic examination
	Slide 156: Microscopic views of stained bacteria
	Slide 157

