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Learning objectives

By the end of this session, you will be able to:
* Explain some effects of using salt in cooking.

* Describe health concerns associated with salt in the diet.




Salt in the news

How much salt is needed in your diet?
Are we eating too much or too little?

Be careful when reading the news, it is often biased and not always
based on sound scientific research.



Presenter Notes
Presentation Notes
Salt is a controversial subject within food science.
How much is necessary for the diet and are we eating too much or too little?
The news is always on hand to let us know. We have to be careful when reading the news, however, as it is often biased and not always based on sound scientific research.
The following slides will take a look at some of the headlines that have appeared in the past about salt.


Saltin the news

B(B[C
Children's diets 'far too salty’

By Michelle Roberts
Health editor BBC News online



Presenter Notes
Presentation Notes
Source: https://www.bbc.co.uk/news/health-26513014 (last accessed 30/03/2023)

The amount of salt in the diet is one of the most contested issues within food science.
This is because too much salt can lead to high blood pressure, which in turn can cause heart attacks.
If too much salt is eaten in childhood, it can lead to serious medical problems in adult life. 



Saltin the news

MailOnline

One more reason to order takeout: Adding

salt to a high-fat diet can help you LOSE -
weight, claims study
« lowa scientists gave mice increased levels of salt over 16 weeks 5 7%

« Suprisingly, the mice who were on high-fat diets gained less weight =

« More salt meant that the mice weren't as good as extracting calories from
the food eaten, the researchers believe

_



Presenter Notes
Presentation Notes
Article at: https://www.dailymail.co.uk/sciencetech/article-3122080/One-reason-order-takeout-Adding-salt-high-fat-diet-help-LOSE-weight-claims-study.html (last accessed 30/03/2023)

Sometimes news articles come out that tell us the opposite to what we expect, which is why it makes good news.
However, these can be based on small studies, which are not as conclusive as they seem, so we have to be careful about how biased newspapers are. 



Salt in the news

theguardian

Winner of the Pulitzer prize 2014

Salt: no great shakes for your health

We have known for some time that too much is bad for us, but now researchers
are linking increased salt consumption to the rise in autoimmune disease



Presenter Notes
Presentation Notes
Article from https://www.theguardian.com/lifeandstyle/2015/mar/15/salt-worse-than-thought-link-to-autoimmune-disease (last accessed 30/03/2023)

Salt is not just linked to heart complications and high blood pressure; there has been research done and reports have come out that suggest that salt is linked to other diseases. Here we can see that there has been research that links it to autoimmune disease.
Do the learners know what autoimmune disease is?
An autoimmune disorder occurs when the body’s immune system attacks and destroys healthy body tissue by mistake.
There are more than 80 types of autoimmune disorders.
Examples of autoimmune diseases:
arthritis
celiac disease
multiple sclerosis
type 1 diabetes.


Saltin the news
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Presenter Notes
Presentation Notes
Article from: https://www.thesun.co.uk/archives/health/686463/fats-entertainment/ (last accessed 30/03/2023)

Even TV chefs are under fire with the amount of salt that they use in their cooking.
It is said that they are being bad role models for having such high levels of salt and even fats in the foods that they cook on TV. 
Who is being a bad chef?
The worst of all is well-known TV chef Jamie Oliver, who has been known to serve dishes with over 10 g of salt per portion!



Why is salt bad for your health?

Too much salt can lead to high blood pressure.

High blood pressure can lead to many other medical complications, such
as kidney failure, heart attacks and coronary heart disease.

So we do have to monitor the amount of salt that we include in our diet.



Presenter Notes
Presentation Notes
Too much salt can lead to high blood pressure, which is where the blood presses against the walls of veins and arteries – possibly causing damage. 

High blood pressure can lead to many other medical complications such as kidney failure, heart attacks and coronary heart disease.

This means that we have to monitor the amount of salt that we intake. 


Why did we start putting salt in our food?

Before refrigeration, salt helped to preserve food.

Salt preserves food by dehydration. It removes water so microbes can’t
grow in food.

Salt is still used in preservation but is more commonly used for its
flavour rather than its preserving properties.



Presenter Notes
Presentation Notes
Before refrigeration and other more modern processes, salt was one of the few methods available to preserve food.

Salt preserves food by dehydration, removing the water and preventing microbial growth which spoils food. This process is called curing.

Salt is still used within preservation but this is due to other reasons, such as its taste.



Why does salt taste so good?

Sodium (Na) in table salt (NaCl) suppresses bitterness in food.

Salt also increases the effect of the sweetness and sourness in food,
making the dish taste better.



Presenter Notes
Presentation Notes
Within cooking, different flavours and foods can suppress (reduce) other flavours. 

The sodium (Na) in table salt (NaCl) suppresses bitterness.

In addition, because bitterness suppresses sweetness and sourness, it means that when we add salt to a dish, it decreases the effect of the bitterness but increases the effect of the sweetness and sourness, making the dish taste better!



Associate principal scientist

Meet Robert, an associate principal scientist, who builds computer models
to predict the reactions and interactions between different chemicals to
influence the taste and texture of Mondeléz’'s chocolate and biscuits.

A FUTURE IN CHEMISTAY

MAKING THE DIFFERENCE ®

Associate principal scientist



Presenter Notes
Presentation Notes
Watch the video: https://edu.rsc.org/job-profiles/associate-principal-scientist-food/4010946.article, (accessed 4 April 2023).
Video length: 2:27

https://edu.rsc.org/job-profiles/associate-principal-scientist-food/4010946.article
https://edu.rsc.org/job-profiles/associate-principal-scientist-food/4010946.article
https://edu.rsc.org/job-profiles/associate-principal-scientist-food/4010946.article

Why do we often add salt to the water when we
boil foods such as peas and pasta?

Suggested reasons include:

1. Salt raises the boiling point of water so food cooks faster.

2. Salt prevents the colour of the food from changing.

3. Salt prevents loss of texture in the food. Q
4. Salt improves the flavour. /-‘-‘-%—j

Today you are going to investigate whether reasons 1 and 2 are true. (



Presenter Notes
Presentation Notes
Pause after the question to see if your learners know.



Demonstration: the effect of salt on ice/water
equilibrium

1. Drop an ice cube into the ice-cold water.

2. Touch the string to the top of the ice cube.

3. Sprinkle some salt over the ice cube and string and then leave it until
the plenary session, when we will observe any changes that may

have happened.




Activity 1

How is the
boiling point of
water affected
by salt?

P See student workbook




How is the boiling point of water
affected by salt?

You will investigate the boiling point of one of _._E

three different solutions:

e Solution A has a salt concentration of 0%,
made using 10 ml tap water and no salt. This
will act as the control for the experiment.

e Solution B has a salt concentration of 18%,
made using 10 ml of tap water and 1.8 g salt.

e Solution C has a salt concentration of 36%,
made using 10 ml tap water and 3.6 g salt.



Presenter Notes
Presentation Notes
Learners should be given some time after collecting their results to answer questions (a) and (b) in their workbooks. 
The suggested answers to these questions are given on the next slide and can be included in a class discussion of the answers.


Answers

(a) Yes, adding salt does raise the boiling point and would make the food
cook quicker.

* Using 1.8 g of salt should produce a temperature increase of
approximately 3°C.

* Using 3.6 g of salt should produce a temperature increase of
approximately 6°C.

(b) The two masses of salt being investigated here are both higher than
the amount you would be likely to add during cooking. The amount of
salt used in cooking is only likely to increase the boiling point of the
water by about 0.1°C.


Presenter Notes
Presentation Notes
A temperature rise above 6°C would go off the thermometer scale so could not be measured accurately.

Background information
For each mole of salt added to water, the temperature increases by 1.04°C.
At room temperature, the solubility of salt is 6 mol/kg water (approx. 360 g in a litre).
Explain that a large space between the flame and boiling tube ensures that the experiment doesn’t occur too quickly – so you may not see the boiling point.




Activity 2

Colour v
changes L

P See student workbook



Activity 2

Colour changes

Cooking solutions —

D: 100 ml tap water and 18 g salt

E: 100 ml tap water and 2 g bicarbonate of soda

F: 90 ml tap water and 10 ml white vinegar

Vegetables

Peas

Green beans

Green cabbage




Results

(a) The solution containing the white vinegar is acidic and causes the
vegetables to look yellow and faded rather than bright green. The
solution containing the salt is neutral and keeps the green colour of
the vegetables. The solution containing the bicarbonate of soda is
alkaline and causes the vegetables to become slightly softer and be
much brighter green than they were.

(b) The effects on colour were similar for all the green vegetables.



Presenter Notes
Presentation Notes
© University of Reading

The image shows the expected appearance of the green peas in each of the three solutions. V is vinegar, SW is salt water and B is bicarbonate of soda. The appearance of the green cabbage and green beans should be similar in each of the three solutions. The answer to (b) may vary depending on your learners’ findings. 

What’s the main reason we add salt to our food nowadays? Flavour



Flavourist and innovation director

Meet Claire, a flavourist and innovation director, who uses her chemistry
knowledge to develop flavours and technologies to make new food and

beverage products.

A FUTURE IN CHEMISTAY

MAKING THE DIFFERENCE

Flavourist and
innovation director



Presenter Notes
Presentation Notes
Watch the video: https://edu.rsc.org/job-profiles/flavourist-and-innovation-director/4010918.article, (accessed 4 April 2023).
Video length: 4:34


https://edu.rsc.org/job-profiles/flavourist-and-innovation-director/4010918.article
https://edu.rsc.org/job-profiles/flavourist-and-innovation-director/4010918.article
https://edu.rsc.org/job-profiles/flavourist-and-innovation-director/4010918.article
https://edu.rsc.org/job-profiles/flavourist-and-innovation-director/4010918.article

Demonstration: the effect of salt on ice/water
equilibrium - explanation

The melting point and freezing point of (pure) water is 0°C. Above 0°C
water is a liquid and below 0°C water is a solid (ice).

When you put the ice into the water, the temperature where the ice and
water are in contact is 0°C, so the ice starts to melt and the water starts to
freeze. As both the ice and the water are at 0°C, the rate of melting and
freezing are balanced (are in equilibrium). Adding salt to the surface of the
ice lowers the freezing point, so the ice melts.

The temperature where the ice and water are in contact is now below 0°C.
To restore the balance (equilibrium), the salt recrystallises out of the water
and the water (which is now below its freezing point) refreezes around the
string, allowing you to lift the ice cube out of the water by the string.

-


Presenter Notes
Presentation Notes
Tell learners: we have seen today how adding salt to water raises the boiling point of water. The opposite happens with freezing: when salt is added to water it lowers the freezing point of the water.
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