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● Risks of Diabetes: The body 
is unable to produce enough 
insulin or use the insulin 
properly. When there is a 
lack of insulin response 
there becomes an excess 
amount of blood sugar 
present within the 
bloodstream.
○ Overtime diabetes can 

cause great health 
issues including heart 
disease, kidney disease, 
and vision loss.

Clinical Condition: Diabetes

● There is no cure for diabetes but those with the disease 
are often encouraged to lose weight, eat healthy, and be 
active. 

● 37.3 million people have diabetes (11.3% of the US 
population).
○ 96 million people aged 18 or older are considered 

to be prediabetic (38.0% of the US adult 
population).

(What is diabetes? 2022)



● When one consumes a high amount of 
sugar, the pancreas is overworked as it 
must pump out lots of insulin in order 
to transport the excess blood sugar into 
the cells. 

● As more and more sugar is consumed, 
the body of diabetes patients become 
resistant to insulin, and eventually, 
blood sugar levels continue to rise to 
unhealthy levels. 

● This increase in blood sugar levels can 
be a major cause of type 2 diabetes. 

Diabetes (cont.)



● Brownies are a sweet treat, however, they contain a 
high level of sugar which poses a great threat for 
diabetic patients. 

● Brownies are baked confections within minimal 
ingredients: flour, sugar, butter, flour, chocolate, and 
eggs. 

● In this lab, sugar was replaced with other sweetener 
alternatives including: 
○ Stevia 
○ Splenda
○ Monk Fruit Sweetener

● These alternatives allow for a sweet taste while 
reducing the sugar intake of a brownie. 

Food Product: Brownies



Sugar Alternatives

Stevia

Splenda

Monk Fruit



● Nutritional Value: If sugar is substituted with splenda, stevia, 
or monkfruit sweetener, the brownie will become more 
nutritionally valuable as these alternative ingredients will 
reduce the sugar content within the baked good. 

● Objective Measures General Hypothesis: The height, number 
of chews, and total time to bake will be larger for the sugar 
brownie than the brownies with alternative sweeteners. 

● Sensory Properties General Hypothesis: The sugar brownie 
will have a higher overall liking than any of the brownies with 
alternative sweeteners. 

Hypotheses



Adapted from: https://www.allrecipes.com/recipe/10549/best-brownies/

Methods: Recipe

https://www.allrecipes.com/recipe/10549/best-brownies/


❖ Average Heights of Baked 
Brownies (millimeters)

❖ Total Time to Bake (minutes)
❖ Number of Chews

Methods: Objective Evaluation



Methods: Sensory Evaluation



Results: Photos

SUGAR SPLENDA STEVIA MONKFRUIT

SUGAR SPLENDA STEVIA MONKFRUIT



NUMBER OF CHEWS

Results: Objective Evaluations
No 

statistical 
significant 
difference 

between the 
four 

samples.



Results: Objective Evaluations

TOTAL TIME TO BAKE Sugar 
brownie took 
much longer 

to bake.



Results: Objective Evaluations

AVERAGE HEIGHT 



Results: Sensory Evaluations

GLOSSINESS
Statistical 

significance 
between 

Splenda and 
Monkfruit 
Sweetener.

p= 0.0034



Results: Sensory Evaluations

DENSE
Statistical 

significance 
between 

Sugar and 
Monkfruit 
Sweetener.

Statistical 
significance 

between 
Splenda and 
Monkfruit 
Sweetener. 

p= 0.0219

p= 0.0373



Results: Sensory Evaluations

SMOOTHNESS

Statistical 
significance 

between 
Sugar and 
Splenda

Statistical 
significance 

between 
Sugar and 
Monkfruit 
Sweetener

Statistical 
significance 

between 
Sugar and 

Stevia

p= 0.0292

p= 0.0072
p= 0.0046



Results: Sensory Evaluations

CHOCOLATE AROMA

Statistical 
significance 

between 
Sugar and 
Splenda

p= 0.0092

Statistical 
significance 

between 
Sugar and 

Stevia

p= 0.0157

Statistical 
significance 

between Sugar 
and Monkfruit 

Sweetener

p= 0.0092



Results: Sensory Evaluations

SWEETNESS

Statistical 
significance 

between 
Sugar and 
Splenda

p= 0.0101

Statistical 
significance 

between 
Sugar and 

Stevia

p= 0.0033



Results: Sensory Evaluations

CHOCOLATE FLAVOR

Statistical 
significance 

between 
Sugar and 
Splenda

p= 0.0394

Statistical 
significance 

between 
Sugar and 

Stevia

p= 0.0020



Results: Sensory Evaluations

OVERALL LIKING

Statistical 
significance 

between 
Sugar and 
Splenda

p= 0.0129

Statistical 
significance 

between 
Sugar and 

Stevia

p= 0.0022

Statistical 
significance 

between Sugar 
and Monkfruit 

Sweetener

p= 0.0141



Nutrition Facts Label



- Nutritional Hypothesis: Supported
- There is less sugar present in the alternative sweeteners as 

compared to the sugar brownie. 
- Objective Measures Hypothesis: Rejected & Supported

- The Sugar brownie took significantly longer to bake than the 
alternative brownies.

- The Monkfruit brownie had the largest height. 
- There was no statistical significant difference in number of 

chews between each of the four brownies. 
- Sensory Evaluation Hypothesis: Supported 

- The Sugar Brownie had a significantly higher overall liking 
rating. 

Discussion: Hypotheses



FUNCTIONAL PROPERTIES OF SUGAR:
- Sweetness

- Promotes the browning process of baked goods
- Hygroscopic– Retains moisture of baked goods

Discussion: Functional Properties 

IMPORTANT NOTES:
- In brownies, the browning process is not as important (as it would be in a 

golden brown cookie, for example) so sugar alternatives are useful in this 
sense, even though they do not have browning capabilities like sugar. 

- Alternative sugars are more dry because they are not hygroscopic in nature. 
- “103 [Monkfruit sweetener] Dry. It lacked moisture” – Panelist 
- “499 [Stevia] Dry.” – Panelist
- “317 [Splenda] Dry.” – Panelist
- “749 [Sugar] Perfect balance between sweet, moisture, very tender.” – 

Panelist 

(Rao, Carbohydrates- Simple Sugars)



Recommendation: Make a home blend with half regular sugar, 
half alternative sweetener.
- This way there are still functional properties of sugar 

incorporated without having all of the excess sugar.

In the Future…
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