
The Effects of the Chemical Emulsifier Methyl Cellulose on the Physical 
and Chemical Composition of Vanillin Based Ice Cream
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Question

Variables

How does the content of Methyl
Cellulose in Ice Cream affect the

rate of melting and melting area?

Independent Variable:
The content of Methyl Cellulose
Dependent Variable:
The melting area of Ice Cream
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Percentage of Methyl Cellulose in 100 mL of Ice Cream

Percent of Methyl Cellulose in Ice Cream vs. Area 
of Melted Ice Cream (by longest diameter)(mm)

Trial 1 Area Trial 2 Area Trial 3 Area

1. 5 solutions of ice cream were made with 
different quantities of Methyl Cellulose

2. All solutions were placed in the refrigerator 
for 24 hours

3. The solutions were then carefully placed in 
the microwave for 1:30 minutes

4. The area of the ice cream was then 
measured on a perfectly flat surface

• The ice cream samples with higher contents 
of Methyl Cellulose had a lower melted area

• The ice cream samples with higher Methyl 
Cellulose also had higher concentrations of 
thick emulsified ice cream substance



The Basic Chemical Composure of Ice Cream

1. Particles called Fat Globules (from 
milk) are mixed into a solution of 
water, sugar, ice, and air bubbles

2. The Ice cream is frozen in an 
extremely cold, fast-freezing 
freezer

3. This allows only tiny ice crystals to 
form and create a colloid structure 
with the fat globules from milk

4. The mixture is non-homogenous, 
but because the particles are so 
small, the lack of mixing is not 
noticeable

5. The end composure of ice cream is 
usually between 30%-50% air due 
to the amount of porous air 
pockets between the mixture

6. This is also why root beer floats 
are possible, because the air 
content causes the ice cream to 
float to the top
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1. A cellulose ether where the hydroxyl groups of cellulose are replaced with OCH3 
which produces Methoxy groups.

2. When mixed with a solution, it exhibits a property known as thermo-gelling, 
which causes the solution to thicken when heated and liquidize when at room 
temperature.

3. When heated, viscosity decreases then peaks. When cooled, viscosity gradually 
decreases.

4. This is useful because it enhances the texture and flavor of given solutions

The Properties of the Chemical Emulsifier Methyl Cellulose

Graph credit: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628798/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628798/


Table Credit:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628798/

This Table shows the results of an 
experiment where the Enthalpy 
(amount of energy needed to 
break a bond) was measured in 
Joules per gram. The solutions 
measured were Ethylene Glycol, 
Propylene Glycol, Butylene 
Glycol, and extra samples of each 
with a 20% Methyl Cellulose 
content. The Enthalpy was 
measured in an enclosed area by 
calculating the Calorimetry using 
various the following 
experiments: Rheology Viscosity 
with the Anton Paar Physica MCR 
101 Rheometer, Differential 
Scanning Calorimetry (DSC), and 
X-ray Diffraction (XRD).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8628798/


Research Question:

How does the amount of Methyl 
Cellulose mixed into an ice cream 
solution affect the emulsification and 
viscosity of ice cream when applied 
to heat?

Hypothesis:
As the amount of Methyl Cellulose 
added increases, the viscosity of the 
ice cream will increase 
proportionally.

Null Hypothesis:
If a greater amount of Methyl 
Cellulose is added to the ice cream 
solution, the viscosity will decrease.

Variables

Dependent Variable:
The melting area of Ice Cream as a 
result of Methyl Cellulose

Independent Variable:
The different amounts of Methyl 
Cellulose added to each solution

Controlled Variable:
The amount of total mixture per 
unique solution (100 mL)



Methodology

The first step in the 
experiment was to collect 
the necessary ingredients.

The ingredients were then 
mixed into a homogenous 
solution.

The Methyl Cellulose was 
hydrated and hardened in 
the refrigerator.

The samples were placed 
microwaved and placed on 
a level surface.

To gain data each sample was measured, in all three trials, by the 
area based on longest diameter after a set amount of time. The 
data was the implemented into a graph and compared to see the 
effects of different quantities of Methyl Cellulose.

Photo Credit: 
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This graph displays the first trial of our experiment. It shows 
how as the area of the melted ice cream decreased, the 
percentage of methylcellulose present increased.



This graph displays the second trial of our experiment and 
shows the effects of different quantities of Methyl Cellulose on 
the melting area of the ice cream.



This graph displays the results of the third and last trial of the 
experiment in how the chemical emulsifier Methyl Cellulose 
affects the viscosity of ice cream after a definite period of time



This graph is an average of all the data from the other 3 graphs. 
There is a clear trend that when adding Methyl Cellulose to ice 
cream, the viscosity increases drastically, then begins to change 
more slowly.



There is a clear trend between the graphs (as shown in this 
comparison graph) that the viscosity of the ice cream 
decreased immensely, then began to decrease more slowly.



Claim
Evidence

Reasoning

Methyl Cellulose causes ice cream 
to increase in viscosity when the 
Methyl Cellulose is hydrated from 
at least 24 hours.

Methyl Cellulose is a chemical 
emulsifier used for thermal paste 
and its laxative properties. Methyl 
Cellulose causes solutions to 
become more viscous because of 
its colloidal creating and 
emulsifying attributes. Methyl 
Cellulose was proves to emulsify 
because when the higher 
percentages were added to the ice 
cream solution, the solutions had 
lower melting areas and were 
more viscous.

The Reason Methyl Cellulose is 
able to emulsify is because, only in 
cold or moderate temperatures, it 
is able to pull water towards it and 
over time form a viscous 
substance. This is effective as a 
laxative because it pulls water from 
the intestines toward the Methyl 
Cellulose-containing stool. The 
stool bulks up over time and can 
relieve constipation.



A possible significant error 
that may have affected the 
results of our experiment 
could have been the 
unaccounted for movement 
of wind indoors from either 
movement or air 
conditioning. This could have 
affected our experiment if 
the force of air affected the 
outcome of the shapes of 
tested ice cream samples

This factor could have 
negatively affected our 
experiment if it caused us to 
collect partially incorrect 
data. If all the experiements 
were applied to the same 
wind force then their 
differences would have been 
proportional, but still could 
have incorrectly scaled 
Methyl Cellulose’s effects on 
liquids.

Plausible EffectsPossible Errors
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Why This Experiment is Important

How Can The Experiment be Changed in the Future?

• The experiment is important because it studies the effects of a chemical emulsifier
• This can assist in research for more applications of Methyl Cellulose or 

other chemical emulsifiers in sciences or medicine
• The experiment also publicly displays the effects of a widely available chemical

• This experiment gives a feasible alternative to constipation medication
• Methyl Cellulose is a chemical emulsifier that can also act as a digestible laxative 

which makes it possible to have a more desirable tasting constipation medication

• In the future, the experiment can be changed by using different chemical emulsifiers other than 
Methyl Cellulose
• Other viable chemical emulsifiers could 

be hydroxypropylmethylcellulose, xanthomonas campestris, cyamopsis tetragonoloba, etc.
• In future experiments, liquids other than ice cream solution can be tested with chemical 

emulsifiers
• If performed again, to ensure maximum precision with measurements, the study should also be 

performed in a facility not susceptible to the effects of moving air or inconsistent heat in certain 
areas.


