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Shimmy, Shimmy Soda Pop: Develop Your Own Soda Pop
Recipe

Difficulty
Time Required Average (6-10 days)
Prerequisites None

You will need to purchase citric acid at a specialty store or online. See the Materials and

Material Availabilit
Y Equipment list for details.

Cost Low ($20 - $50)
Safety No issues
Abstract

Carbonated bevarages are quite popular in the United States (despite the health risks of drinking too much of the
sugary ones). Many people love them their their bubbly, fizzy flavors. But how do the bubbles, fizz, and taste get into
the water? In this cooking and food science project, you will work with baking soda, citric acid, and sweetener to create
a your own soda pop. Once you develop your recipe, try it out on your friends and family. Who knows? You might
create the next soda pop sensation!

Objective

To determine a ratio of baking soda, citric acid, and sweetener that makes an enjoyable soda pop.

Credits
Michelle Maranowski, PhD, Science Buddies

* Coke is a registered trademark of The Coca-Cola Company.
e Pepsi Cola is a registered trademark of Pepsico Inc.
e Dr Pepper is a registered trademark of the Dr Pepper Snapple Group.
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Introduction

A nice way to spend a warm and lazy Saturday afternoon is to go to your local park and have a picnic. What kinds of
things would you take on your picnic? Potato salad? Sandwiches? Barbecued chicken? Despite the health risks
associated with drinking too many sugary drinks, many people enjoy carbonated drinks like soda pop. The average
American drinks 50 gallons of soda pop a year! (Public Health Advocacy, 2009). But what is soda pop and is it easy to
make?

Soda pop is essentially carbonated water with a sweetener (sugar or artificial) added. Carbonated water is water into
which a gas called carbon dioxide has been dissolved under high pressure. When you open a can or bottle of soda,
the pressure is released and the carbon dioxide starts to come out of the solution. The escaping carbon dioxide is what
causes the bubbles in the beverage. Figure 1 shows carbon dioxide bubbles escaping from a soda pop drink.

Figure 1. Carbon dioxide bubbles in soda. (Wikipedia, 2005.)

Carbonation also occurs in nature, when water underground comes in contact with a source of carbon, such as
limestone. The reaction between the water, limestone, and the high pressure of the earth creates carbon dioxide and
dissolves it into the water. When the water eventually rises to Earth's surface, the pressure is released and bubbly
water is the result. In the 1700's, this naturally carbonated water was thought to be a healthy beverage that could cure
all kinds of ailments like arthritis, indigestion, and constipation. In 1767, an Englishman named Joseph Priestley
discovered a way to artificially carbonate water, which inspired many doctors and pharmacists to figure out ways to
reliably carbonate large batches of water for their patients. By the late 19th century, there were soda shops and soda
fountains in pharmacies (where Mom and Dad get the medicine prescribed by your doctor) all over the United States.
Yes, that's right, in pharmacies. Why? Because carbonated water, or soda, was still considered to be a healing
beverage! Pharmacists were actually the first people to create flavored sodas. They used crushed fruits, nuts, and
roots to make the drink more tasty. In fact, pharmacists created most of the soda pop recipes with which you are
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familiar now.

In this cooking and food science project, you will use baking soda (also called sodium bicarbonate), citric acid, and
sweetener to develop your own recipe for soda pop. When you mix baking soda and citric acid together with water, a
chemical reaction (like the one in the earth, mentioned above) takes place that creates carbon dioxide. The results of
two chemicals reacting together are called the products of the reaction. So, in the chemical reaction when you
combine baking soda and citric acid, the products of the reaction are carbon dioxide, water, and sodium citrate. Sodium
citrate, just like the others you will be working with, is a harmless substance and is safe to eat or drink.

How much of each ingredient will you need to make a soda that has a good amount of bubbly fizz and the right touch of
sweetness? How long will the bubbly fizz last? Get your taste buds ready for an adventure!

Terms and Concepts

Carbonization

Gas

Carbon dioxide
Dissolve

Pressure

Artificial
Pharmacist
Baking soda

Citric acid
Chemical reaction
Reaction product
Chemical equation
Data
Mathematical average

Questions

What causes a soda pop drink to become what we call flat?

Where in the world are there natural springs that produce carbonated water? Hint: If you have trouble finding an
answer, go to the grocery store and read some labels!

Do you drink soda pop? What flavors of your soda pop do you enjoy?

What methods are used now to artificially carbonate water?

What are the health effects of drinking too much soda pop?

What is baking soda?

What is citric acid? Which fruits naturally contain citric acid?

What is the chemical equation that describes the reaction between baking soda, citric acid, and water?
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Materials and Equipment

A project kit containing most of the items needed for this science project is available for puchase from AquaPhoenix
Education (https://www.aquaphoenixeducation.com/sciencebuddies/ProductDetails/tabid/122/Product| D/29/Default.aspx). Alternatively, you can gather

the materials yourself using this shopping list:

« Baking soda, 8-ounce (0z) box

¢ Citric acid, 50 grams (g). You can find food-grade citric acid at your local health foods store or online at Amazon
(http://www.amazon.com/gp/product/B0001FUGTE/ref=as_li_ss_tI?ie=UTF8&tag=sciencebuddie-
20&linkCode=as2&camp=1789&creative=390957&creativeASIN=B0001FUGTE).

e Teaspoon (tsp.), Ya-tsp. measure

e Teaspoon, 1/8-tsp. measure

* Plastic cups, clear (6)

¢ Liquid measure cup, 1-cup capacity

* Wooden coffee stirrers (10)

¢ Digital kitchen timer

e Paper towels (1 roll)

e Sugar or artificial sweetener, 50g

¢ Lab notebook

¢ Optional: Graph paper

Disclaimer: Science Buddies occasionally provides information (such as part numbers, supplier names, and supplier
weblinks) to assist our users in locating specialty items for individual projects. The information is provided solely as a
convenience to our users. We do our best to make sure that part numbers and descriptions are accurate when first
listed. However, since part numbers do change as items are obsoleted or improved, please send us an email if you run
across any parts that are no longer available. We also do our best to make sure that any listed supplier provides
prompt, courteous service. Science Buddies does participate in affiliate programs with Amazon.com (nttp://www.amazon.com/?

_encoding=UTF8&tag=sciencebuddie-20&link Code=ur2&camp=1789&creative=9325), Carolina Biological (http://www.carolina.com?s_cid=ptnr_scibuddies),
Jameco Electronics (http://www.avantlink.com/click.php?tt=cl&mi=106098&pw=182414&ctc=FoodSci_p070&url=http%3a%2f%2fwww.jameco.com), and
AquaPhoenix Education (https://www.aquaphoenixeducation.com/Default.aspx ?alias=www.aquaphoenixeducation.com/sciencebuddies). Proceeds from

the affiliate programs help support Science Buddies, a 501( ¢ ) 3 public charity. If you have any comments (positive or
negative) related to purchases you've made for science fair projects from recommendations on our site, please let us
know. Write to us at scibuddy@sciencebuddies.org (mailto:scibuddy @sciencebuddies.org?subject=Supplier_Comments).

Experimental Procedure
Making the Soda

1. In your lab notebook, make a data table, like Table 1, below, where you can record data as you experiment.
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1/16 tsp. 1/4 tsp. 2

1/8 tsp. 1/4 tsp. 2

1/4 tsp. 1/4 tsp. 2

1/2 tsp. 1/4 tsp. 2

1 tsp. 1/4 tsp. 2

3

Table 1. In your lab notebook, make a data table like this one to record your results in while you test recipes with
different amounts of baking soda.

2. Add 1/16 tsp. (fill half of the 1/8-tsp. measuring spoon) of baking soda to the plastic cup. Add %4 tsp. of citric
acid to the same plastic cup. Gently swirl the cup to mix the baking soda and the citric acid together.

3. Using the measuring cup, add Y4 cup of cool, clear water to the plastic cup. Use the wooden stirrer to quickly
mix the solution together, and then taste the beverage.
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4. Are there a lot of bubbles? Is the liquid mildly bubbly or is it bubbling a lot? Rate the bubbling on a scale of 1-5,
where 1 is not bubbly at all and 5 is too bubbly, in the Initial Bubbliness column of the data table (/nitial, in this
case, means "at first").

5. Taste a little bit of the beverage. How does it feel on your tongue? Is the liquid too gritty? Do you find the feeling
of the liquid in your mouth pleasant? Rate the grittiness of the beverage on a scale of 1-5, where 1 is not gritty
at all and 5 is too gritty, in the /Initial Grittiness column of the data table.

6. After tasting the beverage, feel free to spit out the liquid. It will not harm you to swallow it, but it might not taste
very much like soda yet (mostly because sweetener has not yet been added) and you also do not want to over-
acidify your stomach (which could give you a slight stomachache), because there is still more testing to do.

7. Set the timer for 1 minute and leave the beverage alone. After 1 minute has gone by, take a sip of the beverage
again. How are the bubbliness and grittiness after sitting undisturbed for 1 minute? Note how the beverage
tastes, and rate the bubbliness and grittiness, using the same scale you used in steps 4-5, in the Bubbliness
After 1 Minute and Grittiness After 1 Minute columns in your data table. Again, if you choose, spit out the liquid
into the other plastic cup.

a. Tip: To be consistent about how long the mixture is sitting before you taste it the second time you may
want to start the 1 minute timer right after you mix the solution above in step 3.

8. Pour any remaining liquid down the drain. Rinse out both plastic cups and wipe them out with a paper towel.
Make sure that there is not any extra baking soda or citric acid in the bottom of the cup that you are using to mix
the ingredients.

9. Repeat steps 2-8 four more times, using the amounts of baking soda and citric acid listed in Table 1, above.

10. Pour any remaining liquid down the drain. Rinse out all plastic cups and wipe them out with a paper towel. Make
sure that there is not any extra baking soda or citric acid in the bottom of the cup that you are using to mix the
ingredients.

11. Now repeat steps 2—10 two more times for a total of three trials for each measurement. It is always necessary to
repeat your experiments to ensure that the data you have collected is reliable and reproducible. Record all data
in your data table.

Adding the Sweetener

1. Once you have developed the base recipe (the recipe you enjoyed best), it is time to add sugar or artificial
sweetener to sweeten the drink. Make a data table in your lab notebook, like Table 2, below.
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1/4 tsp. 2

1/2 tsp. 2

1 tsp. 2

3

Table 2. In your lab notebook, make a data table like this one to record your results while you try different amounts of
sugar or sweetener in your soda pop recipe.

2. Take a new, clean plastic cup and duplicate the recipe that you enjoyed best from the first section.

3. Add Y tsp. of sugar or sweetener to the beverage and quickly stir in the sugar/sweetener with a clean, wooden
stirrer.

4. Taste the beverage and record your observations in the data table in your lab notebook. Is the beverage sweet

enough? Rate the sweetness of the beverage on a scale of 1-3, where 1 is not at all sweet and 3 is too sweet.

Record your data in your lab notebook.

Repeat steps 2—4, but add % tsp. of sugar/sweetener.

Repeat steps 2—4, but add 1 tsp. of sugar/sweetener.

Discard all extra liquid and rinse out the plastic cups.

Repeat steps 2—7, two more times for a total of three trials for each sugar/sweetener amount. It is always

necessary to repeat your experiments to ensure that the data you have collected is reliable and reproducible.

© N O

Analyzing Your Data

1. Average the bubbliness and grittiness data that you collected in the first data table. Average the data for the
three trials for each recipe or combination of baking soda and citric acid. Equation 1 describes how to calculate
the average. Ask an adult if you need help with the math.

Equation 1:

Trial 1 + Trial 2 + Trial 3
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Average = 3

2. Use a data table like Table 3, below, to collect your average data.

1/16 tsp. 1/4 tsp.
1/8 tsp. 1/4 tsp.
1/4 tsp. 1/4 tsp.
1/2 tsp. 1/4 tsp.
1 tsp. 1/4 tsp.

Table 3. In your lab notebook, make a data table like this one to average your bubbliness and grittiness data in.

3. Calculate the average sweetness for the data that you collected in the second table. Use a data table like Table
4, below, to collect your data.

1/4 tsp.

1/2 tsp.

1 tsp.
Table 4. In your lab notebook, make a data table like this one to average your sweetness data in.

4. Now plot the data on a graph. You can plot the data by hand using graph paper, or you can plot the data online at
a website such as Create a Graph (http://nces.ed.gov/nceskids/CreateAGraph/default.aspx). Label the x-axis Recipe and label

the y-axis Average Bubbliness. Make an identical plot for the average grittiness. And finally, make another plot
for the average sweetness. According to your data, which combination of baking soda, citric acid, and
sugar/sweetener yields the most enjoyable soda? Why do you think you got the results that you did?

Variations
¢ Ask your friends and family to taste the final recipe that you developed above. Do they enjoy the beverage as

http://www .sciencebuddies.org/science-fair-projects/project_ideas/FoodSci_p070.shtml 811


http://nces.ed.gov/nceskids/CreateAGraph/default.aspx

9/26/2015 Shimmy, Shimmy Soda Pop: Develop Your Own Soda Pop Recipe

much as you do? Collect their feedback and see if you can develop a recipe that everyone enjoys.

* Add flavorings, like vanilla, cinnamon, or a little bit of crushed fruit, to develop your own unique soda pop.

* Some fruits contain citric acid. Try recreating your soda recipe using fruit juice from a fruit that contains citric
acid, instead of using food-grade citric acid. How does the amount of fruit juice compare to the quantity of food-
grade citric acid in your ideal flavor combination?

Ask an Expert

The Ask an Expert Forum is intended to be a place where students can go to find answers to science questions that
they have been unable to find using other resources. If you have specific questions about your science fair project or
science fair, our team of volunteer scientists can help. Our Experts won't do the work for you, but they will make
suggestions, offer guidance, and help you troubleshoot.

(http://www.sciencebuddies.org/science-fair-projects/ask_an_expert_intro.shtml)

Related Links

e Science Fair Project Guide (http://www.sciencebuddies.org/science-fair-projects/project_guide_index.shtml)
e Other Ideas Like This (http://www.sciencebuddies.org/science-fair-projects/search.shtml?v=solt&pi=FoodSci_p070)
. Cooking & Food Science Project Ideas (http://www.sciencebuddies.org/science-fair-projects/recommender_interest_area.php?ia=FoodSci)

° My Favorites (http://www.sciencebuddies.org/science-fair-projects/recommender_show_favorites.php)

If you like this project, you might enjoy exploring these related careers:

Food Scientist or Technologist

There is a fraction of the world's population that doesn't have enough to eat or doesn't
have access to food that is nutritionally rich. Food scientists or technologists work to
find new sources of food that have the right nutrition levels and that are safe for
human consumption. In fact, our nation's food supply depends on food scientists and
technologists that test and develop foods that meet and exceed government food
safety standards. If you are interested in combining biology, chemistry, and the knowledge that you are helping people,
then a career as a food scientist or technologist could be a great choice for you! Read more

(http://www.sciencebuddies.org/science-engineering-careers/earth-physical-sciences/food-scientist-or-technologist)

Food Science Technician

Good taste, texture, quality, and safety are all very important in the food industry.
Food science technicians test and catalog the physical and chemical properties of
food to help ensure these aspects. Read more (http://www.sciencebuddies.org/science-engineering-

careers/earth-physical-sciences/food-science-technician)
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' Dietitian or Nutritionist

Ever wondered who plans the school lunch, food for patients at a hospital, or the
meals for athletes at the Olympics? The answer is dietitians and nutritionists! A
dietitian or nutritionist's job is to supervise the planning and preparation of meals to
ensure that people—like students, patients, and athletes—are getting the right foods
to make them as healthy and as strong as possible. Some dietitians and nutritionists
also work to educate people about good food choices so they can cook and eat their own healthy meals. Read more

(http://www.sciencebuddies.org/science-engineering-careers/health/dietitian-or-nutritionist)

News Feed on This Topic

‘o Saint Patrick's Day Science: Brew Up Some Green Soda Pop!
“I':' (http://www.sciencebuddies.org/news/article?id=118515), Scientific American, March 12, 2015

BUbbly Soda Science: Weekly Science ACthlty (http://www.sciencebuddies.org/news/article?id=123217),
Science Buddies Blog, March 31, 2015

Pucker Up Sweet and Sour Science (http://www.sciencebuddies.org/news/article?id=137936), Scientific
American, May 21, 2015

Note: A computerized matching algorithm suggests the above articles. It's not as smart as you are, and it may
occasionally give humorous, ridiculous, or even annoying results! Learn more about the News Feed

(http://www.sciencebuddies.org/news/learn-more)

Looking for more science fun?

Try one of our science activities for quick, anytime science explorations. The perfect thing to liven up a rainy day,
school vacation, or moment of boredom.

(http://www.sciencebuddies.org/science-activities)
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You can find this page online at: http://www.sciencebuddies.org/science-fair-projects/project_ideas/FoodSci_p070.shtml

You may print and distribute up to 200 copies of this document annually, at no charge, for personal and classroom
educational use. When printing this document, you may NOT modify it in any way. For any other use, please contact
Science Buddies.

Copyright © 2002-2015 Science Buddies. All rights reserved. Reproduction of material from this website without written
permission is strictly prohibited.
Use of this site constitutes acceptance of our Terms and Conditions of Fair Use (nttp://www.sciencebuddies.org/science-fair-
projects/terms_conditions.shtml).
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