Investigation: Reformulation of recipes

Aim: To understand how the food industry tackles reformulation and the considerations from a food science point of view through the reformulation of a biscuit recipe.

What is food reformulation?
“Food reformulation is the process of altering the processing or composition of a food or beverage product, to improve its nutritional proﬁle or to reduce its content of ingredients or nutrients of concern. Food reformulation can contribute to ensuring access to safe and nutritious food for all and shifting towards healthier and sustainable consumption patterns.” (World Health Organisation, 2022*). 

The food industry and the companies within the food industry play a huge role in undertaking reformulations of their best loved products whilst ensuring consumers still enjoy their delicious snack of choice. 

Reformation is no easy task and takes investments and time by research and development teams with their food science knowledge to achieve a product that still has a flavour, texture and appearance that is accepted and loved by the consumer. 

View the Reformulation – why and how presentation from the Food and Drink Federation Scotland to find out more about reformulation of products and the difference it can make to dietary health.

Brief
The below table shows the nutritional values of Oreo Original biscuits. Looking at the saturated fat value, this shows us that this product is “high in saturated fat” as the value is >5.0g/per 100g. In this investigation, the task is to reformulate the product and reduce the saturated fat content through trialing different ingredients. 

	Typical values
	Per 100g

	Energy
	1990kJ

	-
	474 kcal

	Fat
	19g

	of which saturates
	5.2g

	Carbohydrates
	68g

	Of which sugars 
	38g

	Fibre
	2.7g

	Protein
	5.4g

	Salt
	0.74g

	Reference intake of an average adult (8400 kJ / 2000 kcal



*World Health Organisation, 2022. Reformulation of food and beverage products for healthier diets: policy brief [online]. Google: World Health Organisation. Available at: https://www.who.int/publications/i/item/9789240039919 [Accessed 3rd October 2023]. 









Teacher instructions: Depending on class size, pupils should work individually or in pairs.  Allocate each pupil or pair an alternative ingredient to fat. They should then make a batch of biscuits using their allocated ingredient. The biscuits are then observed and commented on before baking, a hypothesis written and then the baked biscuits are tasted and evaluated as a class. Remember to ensure that tasting is completed hygienically.

Pupil instructions:  Following the method below, make a batch of biscuits using the fat or alternative ingredient you have been allocated. 
1. Before baking make a note of the colour and consistency of the biscuits before baking on the evaluation chart.
2. Once cooked and cooled, cut the biscuits in half, complete the evaluation chart and answer the questions.

Extension
1. Complete the Functions of ingredients in a recipe: What happens during cooking and why? worksheet.
2. Use a nutritional analysis programme such as Explore food to calculate the nutritional content of the different biscuits. How do they compare?

IngredientsVariations (70g)
Baking spread
Fat-free natural yogurt
Mashed avocado

80g plain flour
21g dark cocoa powder
½ x 5ml spoon bicarbonate of soda
⅛ x 5ml spoon baking powder
⅛ x 5ml spoon salt
100g granulated sugar
70g unsalted butter, at a cool room temperature
½ large egg, at room temperature

Equipment
Baking tray, greaseproof paper, mixing bowl, measuring spoons, mixing spoon, knife, small bowl or jug, fork.

Method

1. Preheat oven to 180°C. Line a baking tray with parchment paper.
2. Combine the flour, cocoa powder, bicarbonate of soda, baking powder, salt, and sugar into a bowl and mix.
3. Cut the butter into small pieces and add to the bowl, a few pieces at a time, and mix
4. Crack the egg into a small bowl or jug and whisk with a fork. Add to the flour and butter mixture.
5. Continue mixing, until the dough comes together.
6. Chill the dough for 10min in the fridge.
7. Divide the dough into 8 walnut sized balls and place onto prepared baking sheets, at least 5cm apart. 
8. Bake for 9 to 10 minutes, rotating once to ensure even baking, or until the cookies are firm to the touch. 
9. Place on a rack to cool. 
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	Ingredient
	Appearance of mixture before baking
	Consistency of mixture before baking
	Outside colour once baked
	Inside colour once baked 
	Sensory evaluation, e.g. taste, texture, smell and appearance
	Rate out of 5
	Order of preference

	Butter (control)
	
	
	
	
	
	
	

	Baking spread
	
	
	
	
	
	
	

	Reduced-fat natural yogurt

	
	
	
	
	



	
	

	Mashed avocado
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Biscuit reformulation evaluation
Create your hypothesis:
A hypothesis is forming your view of what will happen based on the knowledge you have. Write yours down in a short sentence here. Afterwards, you can see if what you thought would happen, did. 
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Once you have completed the experiment, answer the following questions.

· What are some of the differences you have identified and why have they happened?






· Which alternative ingredient do you believe has resulted in the closest match to the control? Why?






· What is a saturated fat and why do unsaturated fats not work in the same way?







· What happened to give the yoghurt sample the aerated structure you may have observed? 






· From what you have seen today, what challenges do you see the food industry facing when trying to reformulate?





· What other things do you think the food industry would need to consider when reformulating other than the functionality of the ingredient?
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