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Introduction

We are members of an after school science club.  Before we start our work, we have snacks.  One day, our teacher brought multi-
colored carrots for us to share.  We wondered if they all tasted the same or not.  We took a survey of our club members to see 
which color each thought tasted the best.  That lead to further questions and investigations, which we decided to do as one of our 
club’s science fair projects. We thought this was so interesting and fun, since it didn’t start out as an investigation, but each time 
we looked at our results, we asked more questions, and the kept going until we did 4 different investigations with the carrots! 

Carrots are a root vegetable. Carrots come in several colors.  The first and earliest carrots were a dark purple color.  In the late 
1500s, Dutch farmers modified carrots to an orange color.  Currently, carrots come in purple, white, yellow, orange, and red.

Carrots are different colors because of their biochemical contents.  The orange color is due to carotenes.  The yellow color is due to 
anthocyanins.  Different ratios of those two biochemicals produce the color variety in carrots. 

The outside colors of the carrots are not always the same as the inside colors.  Orange carrots are orange on the inside because
they have a large amount of beta-carotene.  Purple carrots can be orange, red or white on the inside, which depends on the 
amount of anthocyanins they contain.

The color of the carrots is also influenced by the way they are grown.  The color can vary due to  the time of year it is planted, the 
weather conditions during growth, the condition of the soil, and the amount of sun and water the seed receives prior to sprouting.

Carrots have a lot of nutrients.  They contain a large amount of vitamin K, vitamin B6, carbohydrates, protein, fiber, and fat. Carrots 
also contain sugars, which include sucrose, glucose, and fructose.



Question and Predictions

Our original Question: Do raw orange, purple, yellow, orange and white carrots all taste the same sweetness?

Our Prediction: The different colors of raw carrots will different from each other, as some colors will taste 
sweeter than others.

Subsequent Questions and Predictions: 

• Do different colors of raw carrots taste the same if tasted while blindfolded?  (Does seeing the color create 
bias)?

Our Prediction: Seeing the color does not create bias; blindfolded results will match our sighted taste results.

• Do different colors of carrots tase the same if they are cooked and tasted while blindfolded?

Our Prediction: Cooking the carrots will not change their taste; The cooked carrots results will match the raw & 
blindfolded results

• Do different colors of carrots have the same amount of sugars? 

Our Prediction: The different colors of carrots will have different amounts of sugar; The orange will have the 
most and the white will have the least; The purple and orange carrots will have similar amounts of sugars and 
the white and yellow will have similar amounts of sugars.



Investigative Methods and Procedures 

• Investigation #1:  Nine members of our club tasted all 4 colors of the carrots, raw, and chose which of the colors we 
thought tasted the sweetest.  We were not blindfolded.  The carrots were cut into 3-6g bite –sized pieces.  We rinsed our 
mouths with water in between tasting the different colors of carrots.   All taste tests were performed with these same 
procedures.

• Investigation #2: Eight members of our club tasted all 4 colors of the carrots, raw, while blindfolded.  We chose which 
‘number’ carrot tasted the sweetest and a non-blindfolded member recorded the data.  Note: One member of our club 
does not like to be blindfolded, and chose not to participate in the remainder of the taste tests.

• Investigation #3: Eight members of our club tasted all 4 colors of the carrots, cooked, and then tasted them while 
blindfolded.  The carrot pieces were cooked in a toaster oven at 350◦F for 20 minutes.

• Investigation #4: We tested 5 samples of each color carrot for sugar content by using a prepared Benedict’s Solution.    

• Procedure for a Benedict's Test:

1. Approximately 1 ml of sample is placed into a clean test tube.

2. 2 ml (10 drops) of Benedict's reagent (CuSO4) is placed in the test tube.

3. The solution is then heated in a boiling water bath for 3-5 minutes.

4. Observe for color change in the solution of test tubes or precipitate formation.
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Investigative Methods and Procedures 

We cut and weighed each color carrot for 0.03g 
sample pieces.
We used a glass beaker and water on a hot plate 
for our water bath.
We used RICCA brand prepared Benedict’s 
Solution.
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Results and Data Visualization

Investigation #1 

Taste Tests Results: Raw (with sight)

1 person thought orange tasted 
the sweetest.
4 people thought purple tasted 
the sweetest.
2 people thought yellow tasted 
the sweetest.
2 people thought white tasted the 
sweetest.
5 People thought orange and 
purple were the sweetest.
4 people thought yellow and 
white were the sweetest.

Graph generated 
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Results and Data Visualization
Investigation #2

Carrots Taste Test Results: Raw (blindfolded)

3 people thought orange tasted the 
sweetest.
3 people thought purple tasted the 
sweetest.
1 person thought yellow tasted the 
sweetest.
1 person thought white tasted the 
sweetest.
6 people thought orange and purple 
were the sweetest.
2 people thought yellow and white 
were the sweetest.
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on NCES Kids 
website



Results and Data Visualization
Investigation #3: Carrots taste test results: Cooked (blindfolded)

5 people thought orange tasted the sweetest.
2 people thought purple tasted the sweetest.
1 person thought yellow tasted the sweetest.
No one thought white tasted the sweetest.
All 8 people thought that the white tasted 
bitter.
7 people thought the orange and purple tasted 
the sweetest.
1 person thought the yellow tasted sweetest.

Graph generated 
on NCES Kids 
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Results and Data Visualization

Carrot  
Color 

Benedict’s 
Color

Sugar Content 

Orange Red Large

Purple Orange Moderate

Yellow Green Traces

White Greenish-
blue

Traces 
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Discussion and Interpretation
Our prediction for Investigation #1 was that the different colors of raw carrots would taste different from each 
other, in that some colors would taste sweeter than others.  Our prediction was correct in that all 9 tasters 
agreed that the different colors did have varying degrees of sweetness.  More people chose orange and purple 
(5) than yellow and white (4) for sweetness. 

Our prediction for Investigation #2 was that data from tasting the raw carrots while blindfolded would match 
the data from tasting the raw carrots with sight.  Our prediction was incorrect.  We were surprised that seeing 
the colors of the carrots seemed to bias our judge of sweetness.  More people chose orange and purple (6) 
than yellow and white (2) for sweetness.

Our prediction for Investigation #3 was that data from tasting the cooked carrots while blindfolded would 
match the data from our raw &blindfolded taste tests. Our prediction was incorrect in that the data did not 
match the data exactly.  However, our prediction was correct in that more people chose orange and purple (7) 
than yellow and white (1) for sweetness.

Our predictions for Investigation #4 was that the carrots will have different amounts of sugar; The orange will 
have the most and the white will have the least; The purple and orange carrots will have similar amounts of 
sugars and the white and yellow will have similar amounts of sugars. Our predictions were made based off our 
3 different taste tests and they were correct! We wondered if the heat from cooking destroyed what little 
sugars there were in the white carrots, which might explain why it tasted so bitter. 



Implications and ideas for future research

We would like to repeat these experiments with our classmates and teachers, so that our data sets will be 
larger.  Having only 9 people in our club limited our data.  We would like to compare students’ results to 
teachers’ results to see if adults and kids prefer the same amount of sweetness in a carrot.

We want to research how farmers use Genetically Modified Organism (GMO) procedures to grow different 
kinds of vegetables.  We think that most kids do not like brussels sprouts.  We predict that if brussels sprouts 
could be genetically modified to have a higher sugar content, they wouldn’t taste as bitter and more kids would 
like to eat them.  We would also like to use GMO procedures to change the color of brussels sprouts to either 
red or purple or blue.  We think more kids would be willing to try vegetables if they came in different colors.  

We would like to see if vision bias exists with other kinds of foods, too, such as sugar cookies.  If we make sugar 
cookies that are all the same recipe, but use food coloring to turn some of them from white to blue, green and 
red, will people think they taste different?  We would repeat the taste tests like we did with the carrots: first 
with sight, then blindfolded.  



References

https://delishably.com/vegetable-dishes/Why-Carrots-Are-Different-Colors

https://nces.ed.gov/nceskids/graphing/classic/bar.asp

https://www.google.com/search?q=benedict%27s+solution+instructions&rlz=1C1GCEU_enUS1023US1030&oq=Benedict%27
s+sol&aqs=chrome.1.69i57j35i39j0i433i512j0i512l7.5837j0j7&sourceid=chrome&ie=UTF-8#imgrc=tZ1dXiy6JXfgDM

https://www.riccachemical.com/

https://education.nationalgeographic.org/resource/genetically-modified-
organisms/#:~:text=A%20genetically%20modified%20organism%20(GMO,to%20have%20certain%20desired%20traits.

https://www.specialtyproduce.com/produce/Rainbow_Bunch_Carrots_5708.php#:~:text=Rainbow%20carrots%20are%20a%
20mix,crisp%2C%20sweet%20and%20earthy%20carrots.

https://delishably.com/vegetable-dishes/Why-Carrots-Are-Different-Colors
https://nces.ed.gov/nceskids/graphing/classic/bar.asp
https://www.google.com/search?q=benedict%27s+solution+instructions&rlz=1C1GCEU_enUS1023US1030&oq=Benedict%27s+sol&aqs=chrome.1.69i57j35i39j0i433i512j0i512l7.5837j0j7&sourceid=chrome&ie=UTF-8#imgrc=tZ1dXiy6JXfgDM
https://www.riccachemical.com/
https://education.nationalgeographic.org/resource/genetically-modified-organisms/:~:text=A%20genetically%20modified%20organism%20(GMO,to%20have%20certain%20desired%20traits
https://www.specialtyproduce.com/produce/Rainbow_Bunch_Carrots_5708.php#:~:text=Rainbow%20carrots%20are%20a%20mix,crisp%2C%20sweet%20and%20earthy%20carrots

