
DIVERSITY AND CONTROL 

OF SPOILAGE FUNGI IN 

DAIRY PRODUCTS



Fungi

Yeast Mold

Estimated that 5% -10% of the worldôs food 

production is lost due to fungal deterioration

Introduction
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Sources of Fungal 
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Prevention 

and Control 

of Fungal 

Spoilage in 

Dairy Product



Preventive and control method used in dairy products



Preventive Methods

Good Manufacturing and 

Distribution Practice

Two essential points:

i. Selecting good quality raw materials and monitoring the 

manufacturing process to prevent cross contamination

ii. Avoid or retard microbial growth

This code relies on the use of GHP, HACCP and other 

Prerequisite Programs (Total Quality Management, TQM)



Preventive Methods

Air Filtration and Decontamination 

System

Á Effective air-filtration system to reduce spore counts into the air 

where the product is vulnerable.

Á Carefully examine the direction of the air flows and the location of 

outlets.

Á Control of air pressurization to prevent air flow from dirtiest to 

cleanest zones

Á Cleanroom technology

Á Air decontamination

ü Example: Alcohol, aldehydes, chlorine based agents.

ü Combination of disinfectants



Control Methods

Inactivation Treatment

Temperature Control

Modified Atmosphere 

Packaging(MAP)

Chemical Preservatives



ÅHeat Treatment

ÅHigh Pressure Treatment

ÅPulsed Electric Field 

Inactivation Treatment



Inactivation Treatment

üThermization

üPasteurization 

üUHT sterilization

Heat Treatment

But,

Fungal species: 

Byssochlamys spectabilis, N. 

fischeri,H. avellanea,Talaromyces

bacillisporus



ÁInactivate yeast cell and mold spores 

ÁExtend product shelf life

ÁNo significant changes in protein and lipid 

structure to the products

High Pressure Treatments

Meets consumerôs expectations for more ñnaturalò and less 

heavily processes food products



Pulsed Electric Fields

Efficient non-thermal food processing 

technique using short, high voltage pulses

Used for microbial inactivation 

include yeast and mold



Temperature Control

Low Temperature 

Minimize the growth in raw 

milk until processing and to 

extend the shelf life of non-

sterile dairy food.

Beside storage temperature,

The spoiler initial population and the time required to form 

thalluson the products surface will also determine the fungi 

spoilage susceptibility

Physchrotrophic

fungi have the 

ability to growth at 

refrigerated 

temperature



Modified Atmosphere Packaging

Replacement of air by a defined gas mixture

Control fungal spoilage and extend dairy food shelf life

ÁInhibit partially the 

growth of strict aerobic 

fungi

ÁSlow down facultative 

anaerobes growth

Lowering Oxygen Level

Example:

Increasing CO2 Level

ÁAntimicrobial Effect

ÁInhibit fungal growth

ÁDecrease in pH. Why?



Picture show the Experimental Set Up for MAP



Preservatives include weak organic acids (sorbic acid, benzoic acid) and 
salts (potassium sorbate, sodium benzoate)

Sorbic and Benzoic acidhave an optimal inhibitory activity at pH 4.5-5.5

Chemical Preservatives



Once inside the cell, the acid will dissociate and release 

charged anions and protons

Anions and protons accumulation into the cell is responsible 

for intracellular pH decrease and may cause membrane 

disruption which finally lead to cell death.

The uncharged, undissociatedacid form can diffuse freely across the 

cytoplasmic membrane and enter into the cell



Fermentation

The oldest preservation methods

Microbial groups involved in dairy product manufacturing 

may suppress or retard the growth of spoilage fungi
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