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Clinical Condition: Diabetes

® 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.

o Overtime diabetes can
cause great health
issues including heart
disease, kidney disease,
and vision loss.

2004 2012 2019

% 3.3-6.5 6.6-7.3 7.4-8.4 8.5-10.0 m No Data

Data sources: US Diabetes Surveillance System; Behavioral Risk Factor Surveillance System.

(What is diabetes? 2022)

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

e 37.3 million people have diabetes (11.3% of the US
population).

o 96 million people aged 18 or older are considered
to be prediabetic (38.0% of the US adult
population).




Diabetes (cont.)

e 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.

e 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.

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




Food Product: Brownies

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:

v)o Stevia

v o Splenda

v) o Monk Fruit Sweetener
These alternatives allow for a sweet taste while
reducing the sugar intake of a brownie.




Sugar Alternatives

STEVIA IN THE RAW®IS A PRODUCT OF
CUMBERLAND PACKING CORP.

2CUMBERLANDST, BROOKLYN, NY 11205 USA

Nutrition Facts

100 servings
Serv size 1 packet (1g)

EE——————
Amount per serving

Calories 0

% Dally Value
Total Fat Og 0%

Sodium Omg 0%
Total Carb. Less than 1g 0%

Total Sugars Less than 1g

Incl. < 19 Added Sugars
Protein Og

§ Not a significant source of saturated fat,
trans fat, cholesterol, fiber, Vitamin D,
calcium, iron, and potassium.

- _lﬂ_GBfDIEﬂTS: Qéxtlpsé. Stevia Loaf Extract

Stevia is naturally sweeter than sugar. “.~ .
‘8o, like many zero-calorie sweeteners, it "

- is blended with dextrose. This helps create &
“the perfect balance of sweetness, making

-“it easier 10 both pour and measure.

- SUITABLE FOR PEOPLE WITH DIABETES. -

'-'_Eacl'l ﬁa}:ﬁet contains less than
4 calories per serving which the FD
-“considers dietetically zero, - -

Stevia
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400 servings per container
Serving size 1 packet (1g)
e ST TR

Amount per serving

Calories 0

Total Fat Og 0%
Sodium Omg 0%
Total Carb. <1 0%

Total Sugar:

Include:

Protein 0g

ORIE

- & N
Nutrition Facts

SPLENDA® SUCRALOSE

(U PARVE [ GLUTEN FREE
() HALAL

SUITABLE FOR PEOPLE
ITH DIABETES.

STORE IN A COOL, DRY PLACE.

*Among healthcare professionals
clinically treating patients.

Distributed by
TC Heartland, LLC
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Splenda

MOMQ
Tastes
like sugar
excnbag
avetons ke

- 65lbs.

of sugar

Carmel, IN 46032

Splenda

INGREDIENTS: DEXTROSE, MALTODEXTRIN,

Monk Fruit

Amount Per Serving

Calories

otal Fat Og
Sodium 0mg
otal Carbohydrate 4g
Sugar Alcohol 4g
Protein 0g

Not a significant source of satur;
ate
dietary fiber, sugars, vitamin D, cal

*The % Daily Value (DV) tells you how much a nutrient in a

senving of food contributes to ily dig
a dail s
day is used for general Nutrition ad\xge‘. e

INGREDIENTS; Enythritol,

lcium, iron, and potassium

Monk Fruit. Extract

d fat, trans fat, cholesterol, i




Hypotheses

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.




Methods: Recipe

Ingredients

2 cup butter

1 cup white sugar
2 eggs

1 teaspoon vanilla extract

Y3 cup unsweetened cocoa powder
Y2 cup all-purpose flour

a teaspoon salt

a teaspoon baking powder

Directions

Step 1
Preheat the oven to 350 degrees F (175 degrees C). Grease and flour an 8-inch

square pan.

Step 2

Melt 1/2 cup butter in a large saucepan. Remove from heat, and stir in sugar,
eggs, and 1 teaspoon vanilla. Beat in 1/3 cup cocoa, flour, salt, and baking
powder. Spread batter into prepared pan.

Step 3
Bake in the preheated oven until top is dry and edges have started to pull away
from the sides of the pan, about 25 to 30 minutes. Let cool briefly before

frosting.

Step 4
To make the frosting: Combine softened butter, confectioners' sugar, 3
tablespoons cocoa, honey, and 1 teaspoon vanilla extract in a bowl. Stir until

smooth. Frost brownies while they are still warm.

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



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

Methods: Objective Evaluation

% Average Heights of Baked

Brownies (millimeters) 2\’
Total Time to Bake (minutes)
Number of Chews
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Methods: Sensory Evaluation

Rate the samples from 1 (LEAST) to 7 (MOST)

an

Sample ID

Category Rated For 317 499 103 749

Glossy
A;';Zii:;,",‘,‘el 0000000N0000000M 00000008 0000000
e (0600000l [0000 000l 0600000) 0000000
# Chews ’

S th
Textws D= 0000000NI0000000M 00000004 0000000.
Ao !Ch°“°'ate 0600000 0NI0000000M 00000008 0000000
N0 0000000000000 00000005 0000000

Chocolat
Flavor o oeeooo OQOQQQ 0°°°°° °G°°°°
Presence of
after taste? YES/NAO

Describe

Overall Liking 0000000N0000000M000000080000000

Comments




Results: Photos

SUGAR SPLENDA STEVIA MONKFRUIT [

SUGAR SPLENDA STEVIA MONKFRUIT




Results: Objective Evaluations |

No
statistical
significant
difference

Average Number of Chews between the
four
2 10.75 11 samples.
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o
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Sugar Splenda Stevia Monkfruit
Sweetener
Type of Sweetener




Time (minutes)

Results: Objective Evaluations

Sugar

Total Baking Time of Brownies

22 23 23

Splenda Stevia Monkfruit
Sweetener

Type of Sweetener

Sugar
brownie took
much longer

to bake.




Results: Objective Evaluations

Height (mm)
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21.5

Sugar

Average Height of Brownies

17

14

Splenda Stevia

Type of Sweetener

27

Monkfruit
Sweetener




Results: Sensory Evaluations

Statistical
significance
; : between
Average Rating for Exterior Appearance Based splenda and
on Glossiness Monkfruit
2 Sweetener.
7 18 g 46
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Sugar Splenda Stevia Monkfruit
Sweetener
Types of Sweetener




Statistical
significance
between
Splenda and
Monkfruit

Sweetener.

!

p= 0.0373

Results: Sensory Evaluations

Average Rating for Interior Appearance Based on

Density
8
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g 2
1
0
Sugar Splenda Stevia Monkfruit
Sweetener

Types of Sweetener

Statistical
significance
between
Sugar and
Monkfruit
Sweetener.

]

p= 0.0219




Statistical
significance
between
Sugar and
Monkfruit

Sweetener

3

p= 0.0046
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Average Rating
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Results: Sensory Evaluations

Average Rating for Texture Based on Smoothness

6.2

Sugar

3.2

Splenda Stevia

Type of Sweetener

2.2

Monkfruit
Sweetener

Statistical
significance
between
Sugar and
Splenda

y

p= 0.0292

|

Statistical
significance
between
Sugar and
Stevia

!

p= 0.0072




Results: Sensory Evaluations Statistical

significance

between
Sugar and
Splenda
Average Rating for Aroma Based on Chocolate ‘\
Aroma
p= 0.0092
Statistical !
significance 56 4.8 48 Statistical
= significance
between Sugar =5 between
and Monkfruit p l Sugar and
Sweetener o Stevia
%) 3
2 l \
p= 0.0092 Sugar Splenda Stevia Monkfruit Sweetener p= 0.0157
' = Type of Sweetener
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Statistical
significance
between
Sugar and
Stevia
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~ p= 0.0033 -
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Results: Sensory Evaluations

Statistical
significance
between
Sugar and
Splenda

Average Rating
O = N W & U OO NN 00 W

Average Rating of Taste Based on Sweetness

6.2
4
3.4 T
T 2.8 1
Sugar Splenda Stevia Monkfruit
Sweetener

Type of Sweetener

1

p= 0.0101




Statistical
significance
between
Sugar and
Stevia

I

_ p= 0.0020

Average Rating
O = N W & U1 O NN

Results: Sensory Evaluations

Statistical
significance
between
Sugar and
Splenda

Average Rating of Flavor Based on Chocolate

Flavor
6.2
4.4
3.8 r
1 3.2
Sugar Splenda Stevia Monkfruit
Sweetener

Type of Sweetener

|

p= 0.0394




Statistical
significance
between Sugar
and Monkfruit
Sweetener

3

_ p= 0.0141

Average Rating
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Results: Sensory Evaluations

6.2

Sugar

Average Overall Liking

3
1.6
L
Splenda Stevia

Type of Sweetener

2.8

Monkfruit
Sweetener

Statistical
significance
between
Sugar and
Splenda

1

p= 0.0129

\

Statistical
significance
between
Sugar and
Stevia

!

p= 0.0022




Nutrition Facts Label

Sugar Brownie Stevia Brownie —
g Splenda Brownie Monkfruit Sweetener Brownie
Nutrition Facts Nutrition Facts utrition facts Nutrition Facts
i i i : : . Serving Size 1 Serving
Serving Size i Serving Size 1 Serving Serving Size 1 Serving
|
) . Amount Per Serving |
Amount Per:Serving Amount Per Serving Amount Per Serving
: . Calories 91.5 :
Calories 128 | | Calories 82.3 -V | Calories 82.2
. 2 % Daily Value*
% Daily Value % Daily Value* —— o7 = a::/ % Daily Value*
Total Fat 679 9% Total Fat 679 9% ° aS ta T 3.9 | >0 /o Total Fat 6.6g 9 %
atur: al i 9
Saturated Fat 39g 20 % Saturated Fat 39g 20 % - a:t T g > Saturated Fat 39¢ 20 %
Trans Fat 02g Trans Fat 0.2g e ra:s la % 6. 3 i Trans Fat 0.2g
olestero ;
Cholesterol 38.6 mg 13 % Cholesterol 38.6 mg 13 % - P md 5 > Cholesterol 38.6 mg 13 %
m ma ©
Sodium 53.6 mg 2 % Sodium 25.8 mg 1% 'fn:'c ——— = = Sodium 53.4 m 2%
otal Carbohydrate
Total Carbohydrate 16.6 g 6 % I I Total Carbohydrate 489 2% ‘.‘ s F":) —_— J 3 °/° Total Carbohydrate 15.6g 6 %
e ietary Fiber i
Dietary Fiber 08g 3% Bletary Fiber 0.8g 3% - _T o rSy - 9 - Dietary F-iber 06g 2%
—— otal Sugars : ~—
Total Sugars 1269 otal Sugars 079 dd :S 5 3 o Total Sugars 01g
led Sugars Y
Added Sugars 125g 25 % Added Sugars 069 1% =, = = - J Added Sugars 0g 0%
. rotein J
Proteln 1.6y sigain 169 | Protein b
| T ——————————————— ) 0.2 mc 19 |
Vitamin D 0.2 mcg 1% Vitamin D 0.2 meg 1% o '12 d ] /° Vitamin D 0.2 meg 1%
alcium m 9
Calcium 12.1 mg 1% Calcium 12 mg 1% 2 ~ | Calcium 11.4 mg 1%
Iron 0.5 mg 3%
Iron 0.5 mg 39 Iron 0.5 mg 3% - Iron 0.5 mg 3%
: P Potassium 41.5mg 1% r
Potassium 41.7 mg 1% Potassium 41.5 mg 1% Potassium 34.7 mg 1%
. m . — * The % Daily Value (DV) tells you how much a nutrient in a = e . —
* The % Daily Value (DV) tells you how much a nutrient in a Thg % Daily Value .(DV) tells youvhom'l much a nutne.m ina serving of food contributes to a daily diet. 2,000 calories a day Th(-% % Daily Value V(DV) tells you_hovy much a nutrle.nt ina
serving of food contributes to a daily diet. 2,000 calories a day serving of food contributes to a daily diet. 2,000 calories a day is used for general nutrition advice. serving of food contributes to a daily diet. 2,000 calories a day
is used for general nutrition advice — is used for general nutrition advice. is used for general nutrition advice.
= Full Info at cronometer.com </>
Full Info at cronometer.com </> Full Info st cronometer.com P Z Full info st Cronometar.com




Discussion: Hypotheses

@ - The Sugar Brownie had a significantly higher overall liking

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.
0— The Monkfruit brownie had the largest height.
0— There was no statistical significant difference in number of
chews between each of the four brownies.
Sensory Evaluation Hypothesis: Supported

rating.




Discussion: Functional Properties

FUNCTIONAL PROPERTIES OF SUGAR:

- Sweetness
- Promotes the browning process of baked goods
- Hygroscopic— Retains moisture of baked goods

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.

Q_

$dd

“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)




In the Future...

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.
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