
Effects of glycosidic bond between complex carbohydrates 
and glycerin on degradability and durability
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Research Question Data Analysis

Procedures Conclusions

Effects of adding glycerin to 
starches on flexibility and 
durability.

Question

Variables

Independent
•Drops of glycerin added
•type of starch used
Dependent
•degradability
•durability
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glycerinSolution 
heated in 

microwave for 
30 seconds

Analysis was 
conducted

•From the data collected in this experiment, it can 
be concluded that glycerin does not necessarily 
improve the flexibility and degradability when 
increase the amount. Rather, glycerin improves 
flexibility up to a certain amount until it becomes 
even more brittle.
•I believe this is because too much glycerin 
hinders the glycosidic bond.



Plastic Pollution

Statistics
- 13 million tons of plastic is leaked 
into our oceans annually

-Less than 9 percent of plastics has 

been recycled (2)

- 91.3 percent of all plastic waste 

generated in the US was not 

recycled

- It takes 400 years for plastic to 

degradeWilliams, Ashley. “Microplastics in Our Seas Now Outnumber 
Stars in Our Galaxy’: World Environment Day 2018 Aims to 
Beat Plastic Pollution.” Accuweather, 10 July 
2019, www.accuweather.com/en/weather-
news/microplastics-in-our-seas-now-outnumber-stars-in-
our-galaxy-world-environment-day-2018-aims-to-beat-
plastic-pollution/348399.

http://www.accuweather.com/en/weather-news/microplastics-in-our-seas-now-outnumber-stars-in-our-galaxy-world-environment-day-2018-aims-to-beat-plastic-pollution/348399


Confronting Plastic Pollution

Solution
- Bioplastics are 100% biodegradable.
- Utilizing bioplastics we can reduce 
the amount of bioplastics present in our ocean.
- To increase the flexibility of bioplastics glycerin 
will be added in this science project.
- Testing which bioplastic can form the strongest 
glycosidic bond.



Procedure for corn starch
1.1 tablespoon cornstarch was mixed with one tablespoon of 

water in the bowl.

2.3 drops of oil were added to the mixture

3.Chosen amount of glycerin was added to the mixture

4.The mixture was mixed until it formed a milky looking liquid

5.Mixture was placed in the microwave
6.The microwave was set too high for 30 seconds

7.The bowl was taken out and set to cool for 5 minutes

8.The mixture was taken out and kneaded for 5 minutes

9.The mixture was molded into flat surface and left to consolidate 

for 24 hours underneath the sun.



Procedure for tapioca starch
1. 25 grams of tapioca starch into the bowl
2. 150ml of water was added to the bowl and mix it until the starch is 

completely dissolved
3. 1 teaspoon of vinegar was added
4. Chosen amount of glycerin was added to the mixture
5. Place the bioplastic in a microwave for 1 minute
6. The bowl was taken out and set to cool for 5 minutes
7. a spatula was used to spread out the mixture on a plate
8. The bioplastic was placed under the sun for 24 hours
9. The bioplastic was placed on a measuring scale and measured



Brittleness

1.The bioplastic was bent at a 90-degree angle than bent back

2.The bioplastic was placed next to the ruler and an image was taken

3.The file named ImageJ was opened

4.The image of bioplastic was imported on the system

5.The freehand tool was used to calibrate and set the scale

6.The freehand tool was clicked and set to straight line.

7.From the 5-centimer mark to the four centimeter mark the line was drawn

8.The freehand icon was clicked

9.The outer edges of the fracture were traced using the freehand line

10.Control M was clicked on the keyboard

11.The information was recorded into the results page in the system

12.Edit was clicked and copied and pasted into excel.

Procedure



https://www.google.com/search?q=bioplastics&rlz=1CAEVJI_enUS971US971&sxsrf=APq-
WBt2RLzCla9-

S_yDlpP4OYvrVBXDAA:1643911284192&source=lnms&tbm=isch&sa=X&ved=2ahUKEwj0jovhju
T1AhVRlWoFHb02BPQQ_AUoAnoECAkQBA&biw=1536&bih=746&dpr=1.25#imgrc=6rubtHtsB4

IM4M

How does a 
glycosidic bond 
affect durability?

Bioplastics.jpg-India Today



As more drops of glycerin is added the 

flexibility of the bioplastic will increase. 

Bioplastics with more glycerin will have 

less cracks per square inches.

Hypothesis



The bioplastic with zero drops and one drop of glycerin seem to have more flexibility. 
Additionally, as the drops of glycerin increases the tensile strength decreases.

From this graph, we can conclude that increasing the drops of glycerin does 
not necessarily decrease the number of cracks per square inch. This does not mean 
glycerin increases brittleness, but it means that too much glycerin hinders the glycosidic bond
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One drop of glycerin had the least number of cracks per square inches after 24 hours. As the 
number of glycerin drops increased the number of cracks per square inches also increased.

From this graph, we can conclude that increasing the drops of glycerin does not 
necessarily decrease the number of cracks per square inch. This does not mean glycerin 
increases brittleness, but it means that too much glycerin hinders the glycosidic bond.
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As the drops of glycerin increases the amount of cracks per square inches decreased when one to 
three drops of glycerin were added. From four to five drops of glycerin added to the bioplastic the 
cracks per square inches increased.

As seen from the data tapioca starch and glycerin form a tighter glycosidic bond than cornstarch 
and glycerin.
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As the drops of glycerin increases the amount of cracks per square inches decreased when two 
to three drops of glycerin were added. From four to five drops of glycerin added to the bioplastic 
the cracks per square inches increased. We can also see that tapioca starch with no glycerin added 
also forms more cracks cm per square inches.

As seen from the data tapioca starch and glycerin form a tighter glycosidic bond than cornstarch and 
glycerin
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From the data collected, I concluded that glycerin does increase the flexibility of starches. First, I created 
multiple batches with different amounts of glycerin drops added in. Then, I waited 3 hours and utilized 
ImageJ to measure the cracks per square inch. Next, I documented the data into excel and created multiple 
bar graphs. Through these bar graphs I saw that the cracks reached the lowest at three drops. Though, 
after three drops I noticed the cracks per square inch increase, indicating that glycerin only increases the 
flexibility up to a certain amount. These procedures were repeated again and the second bar graph 
revealed the same pattern. I concluded that too much glycerin interfered with forming a glycosidic bond 
between the glycerin and starch.

My experiment had many flaws. Some of which are my methods, during the mixing and measuring process 
a lot of my bioplastics did not contain exact measuring leaving a large space for error. Additionally, when 
conducting my brittleness procedure, I did could not measure the crack’s width very well leaving some 
additional margin for error. Also, the biggest margin for error was the surface area of my bioplastic. Even 
though I measured the surface area using ImageJ and then calculated the cracks, the bioplastics with larger 
surface areas contained more cracks because of how thin it was.

From my experiment I realized that glycerin only increases the flexibility of bioplastics up until a certain 
point. This makes sense because too much glycerin prevents a strong bond to form between the bioplastic 
and the starch. This realization disproved my previous hypothesis that glycerin will only increase the 
flexibility of bioplastics.

The results of my experiment are useful for future creations of bioplastics because, the ratio between 
glycerin and bioplastic mixture must be a 2/ 7 ratio for the most flexibility. In the future I will conduct this 
experiment with accurate measuring tools as well as spread my bioplastic to a certain length and width.

Conclusion
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