
Review

What are the factors that can 

affect your energy requirements?

How many calories are there per 

gram of each macronutrient?



GMOs and Pasteurization



Pasteurization



Discovery of Pasteurization

The process of 

pasteurization was named

after Louis Pasteur in 1863



Discovery of Pasteurization

He was searching for the reason

behind the spoilage of wine and 

beer

Discovered a bacteria was

transforming wine into vinegar



Discovery of Pasteurization

By heating the wine/beer for a 

few minutes and then rapidly

cooling it,  the bacteria could

be destroyed and the 

wine/beer could be kept much

longer.



Discovery of Pasteurization

Perfected the process in 

1865

The process would be later

applied to milk



What is Pasteurization?

A process that consists in heating a 

food for a given period of time and 

then rapidly cooling it in order to 

destroy harmful microorganisms which

may cause rapid spoilage of food

and/or disease.



What is Pasteurization?

Micro-organisms such as bacteria
are responsible for deterioration of 

food.

Bacteria cannot survive at 

temperatures that are too high.



What is Pasteurization?

In short:

Pasteurized foods are heated between

72-78 degrees Celsius for about 15 

seconds.

Rapidly cooled

Harmful bacteria are destroyed

Food quality is preserved!



Uses 

To provide healthier food by eliminating

harmful bacteria. Ex: non-pasteurized milk

can contain E.coli which can cause 

vomiting or diarrhea.



Uses 

To prolong shelf-life of food by destroying

the harmful bacteria. Slows down the 

deterioration of food, stays fresh longer 

and thus can be transported over longer 

distances. Lowers cost of economic losses.



Uses 

To preserve the nutritional properties of 
food because pasteurization does not 

affect the look, taste or nutritional

value of food, unlike other preservation

processes.



Benefits

Reduces the risk of food contamination

Reduces infant mortality rates

Many food we eat regularly are 

pasteurized: milk, cheese, fruit juice, jams, 

honey.



Concerns

Can destroy useful elements in 

food, such as “good” bacteria and 

vitamins.



Pasteurization vs Sterilization

Sterilization:

Performed at temperatures over 150 

degrees Celsius for a few seconds.

Destroys all micro-organisms and 

modifies chemical integrity, look and 
taste of food.



GMOs



What are GMOs?

Genetically modified organisms (GMO) 

are living organisms whose DNA have 

been modified through some method to 

provide it with desirable traits



What are GMOs?

When most people talk about GMOs, 

they are actually talking about 

genetically ENGINEERED organisms



What are genetically engineered 

organisms?

Genetically engineered 

organisms are living 

organisms whose DNA have 

been manipulated through 

genetic engineering to 

provide it with traits it would 

otherwise not have



How are GMOs made?

Transgenesis is a 
procedure that 
consists of inserting 
into an organism a 
gene that is foreign to 
it. 

We’re talking genetically engineered organisms here!



How are GMOs made?

1. A useful characteristic is identified in the 
donor organism

2. The gene is extracted from the donor

3. It is inserted in the organism of interest

Note: often only a small number of 
organisms correctly integrate the gene

We’re talking genetically engineered organisms here!



Applications 

Agronomy: plants resistant to stress 

(heat,  drought, parasites), tolerant to 

herbicides.

Medicine: use of animals for research 

purposes, drug production, making 

insulin for diabetes



Applications

Food: slowing of a food’s ripening process, 

increase in nutritional qualities, increase 

insect resistance

Industry: large scale production of 

materials in the animal world(milk, 

chicken), production of biodegradable 

materials, production of biofuels.



Benefits

Can produce desired results after only 

one generation (fast)

Can transfer a useful gene from one 

species to another



Benefits

Could establish a gene bank

Can improve harvests due to the 

development of GMOs that are 

resistant to herbicides and insecticides

Can produce fewer allergenic foods



Concerns

Risk that GMOs are hazardous to 

humans and other species could be 

accidentally created since gene 

behaviour is not yet fully understood



Concerns

Risk of creating new allergies

Risk that biodiversity will be 

compromised by only cultivating 

transgenic plants (no natural plants 

left)



Concerns

Risk that insecticide on plants could 

lead to the disappearance of useful 

insects

Risk that the resistance of some GMOs 

to herbicides could be transferred to 

weeds



Concerns

Risk that GMO pollen could 

invade other crops and thus 

control over GMOs would be 

threatened


