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Curiosity Guide #808 
Marshmallow Chemistry 
Accompanies Curious Crew, Season 8, Episode 8 (#808) 

 

Plant-Based Marshmallows 
Investigation #8 

 

Description 

Did you know that marshmallows can be made with or without gelatin? 

 

Materials 

• Gelatin-based marshmallows 

• Plant-based marshmallows 

• Magnifying glass 

• A friend 

 

Procedure 

1) Have a friend compare the two kinds of marshmallows. 

2) Squeeze each.  How do the two marshmallows compare? What if the 

marshmallows have been warmed in your hand first? 

3) Examine the outside.  How do the marshmallows compare? 

4) Stretch each. How do they compare? 

5) Break each and look at the inside. How do they compare? 

6) Taste each.  How do they compare? 

 

My Results 
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Explanation 

One of the main ingredients in traditional marshmallows is gelatin.  Gelatins are 

protein molecules that come from animal tissue.  When combined with warm water, 

the helices unravel and lengthen.  When the molecules cool, some of the strands 

wind back together in threes, while others remain flexible.  This combination of 

firm helices with bendy strands makes traditional marshmallows very elastic.  

 

Vegan marshmallows substitute gelatin with soy proteins and carrageenan from 

seaweed.  Although the vegan marshmallows are also bouncy, the matrix 

combination of soy and carrageenan is not as firm as gelatin-based marshmallows. 

As a result, the vegan marshmallow will break sooner when stretched, has a slightly 

more porous or sponge-like appearance inside, and the center is slightly denser.  

One common complaint with plant-based Vegan marshmallows is that these 

marshmallows liquify more slowly on the stove than traditional marshmallows do.  

Making Rice Krispie treats takes longer when using plant-based marshmallows!  

Here are three things that can help. Cut the marshmallows into small segments.  

Use a microwave before the stove to soften the plant-based marshmallows.   Stir a 

lot with a fork to thin the marshmallows down. In contrast, a gelatin-based 

traditional marshmallow softens easily because the gelatin melts at 95 degrees F, 

so the regular marshmallow softens in your hand as well as in your mouth.   

 

Think about this:  We have seen how the molecular bonds in marshmallows can trap 

the air.  That trapped air is what makes the marshmallows so bouncy, yet still 

maintain a stable shape.  But what if there were hardly any air in the mixture? 

Those same ingredients could end up with very different material properties.  If 

you added a bit more gelatin to the recipe, you could end up with gummy bears.  

The ingredients are the same!  The extra gelatin in the gummies makes the candy 

firmer, while the whipped air makes the marshmallow squooshier.  Chemistry sure 

is sweet! 

Parents and Educators: use #CuriousCrew 

#CuriosityGuide to share what your Curious Crew learned! 
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