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Environmental contamination

Focus on microbiological aspects in sugar products
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Microorganisms responsible for environmental contamination
Basic properties of sugar products in relation to contamination
Environmental contamination in a sugar factory
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Typical sugar related microbial contaminants from environmental sources



What are we dealing with? & Nordzucker

We are dealing with something we cannot see, smell, hear or touch!

Pin (needle)

10 000x magnification




Introduction cont. o Nordzucker

Environmental microorganisms

Microorganisms are living organisms that are so small they must be viewed with a microscope
Bacteria (A) .

., Yeasts (B)
Moulds (C)
Protozoa (D)

., Algae (E)

. Virus (F)
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Inactive spores are the main enemy In sugar e Nordzucker

Environmental contamination of inactive spores (compare to plant seeds)

Bacterial spores
’ P Spores

» Can survive extreme environmental conditions (bacterial spores) Bacteria

+ Drying, freezing, boiling, cleaning chemicals, extreme pH, UV-light
» Bacillus subtilis in bread (ropy bread) and Bacillus cereus in milk (sour milk)

: Clostridium butyricum/tyrobutyricum in cheese (exploding cheese) Growing/Active

., Mould spores Bacteria

1 Not so tolerant to environmental conditions
+ Will survive for long periods in granulated sugar products

» Heat Resistant Moulds (HRM) is a new problem (more below) Mould spores




Basic properties & Nordzucker

Sorption isotherm (uptake) of granulated sugar
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Basic properties cont. w Nordzucker

Water activity (a,) of sugar and feed products

Microbiological growth

, Water activity eliminated below a, 0.6
» Free water available for survival and growth of
microorganisms Yeasts &

Moulds  Bacteria
A

A

. Water content (%)

A

. Total amount of chemically bound and free water
. Normal factory conditions
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. Gran. sugar are safe/stable products Pellets |
: Feed products are safe/stable products Molasses Ui i

e N Granulated sugar —~A—1, i Liquid sugar I A\l Beetpulp
» Liquid sugar: Sensitive to yeasts and moulds I_H p A ‘ i
» Beet pulp: Unstable products . . | | | | | | | |
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What Is environmental contamination? w Nordzucker

., Environmental contamination is the introduction of water, air, microorganisms, chemicals, toxic substances, wastes or waste
water in a concentration that makes the product unfit for its next intended use.

., Unplanned introduction of microorganisms into food raw materials or food products

Main environmental contamination routes are air, surfaces and human contact (skin and clothing)




Environmental contamination at sugar factory

e
S Nordzucker

Where do we have high contamination risks?

Evaporation

i

Crystallisation
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Weigh- Beet Unloading Beet washing Slicing Extraction Juice
bridge sampling tower purification
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Centrifugation Dryer/Cooler Silos :
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