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ABSTRACT
Acid is a substance that react with metals to produce salt and hydrogen gas as the only products, on the other hand base is substance that accept hydrogen ion. To test whether substance is acidic or basic one requires an indicator. 
An indicator is a substance that changes colour in different pH that is in acid and base. There are different types of indicators, which include litmus paper, methyl orange, and phenolphthalein indicators.
 This project will serve to develop a natural indicator that will be used in laboratory for practical purposes. The project is all about preparing indicator from red cabbage. This red cabbage will be chopped into small pieces and crushed in a blend with water to make a purple pigment extract. This extracts will then be used to test for acidity and alkalinity of different substances like lemon juice, vinegar, pure water, ammonia etc.
The project also seeks to make indicator papers that will be used just like the litmus papers. This will be done by dipping white papers in the red cabbage ex tract and then leave the papers to dry. Once they dry a pair of scissors will be used to cut the papers into small strips. These papers will dipped in the different substances to test their pH.
The red cabbage contains a pigment molecule called Flavin (an anthocyanin). This water-soluble pigment is also found in cornflowers’ apple skin and grapes.
These very acidic solutions will turn anthocyanin a red colour. Neutral solutions results in purplish colour. Basic solutions appear greenish-yellow. Therefore red cabbage indicator will make it possible to determine the pH of a solution based on the colour it turns the anthocyanin pigment in red cabbage juice.
In general this project will help to reduce the cost of buying litmus papers and universal indicators and help the students during practical on acids and bases especially in form one work.



[bookmark: _Toc87063078]
CHAPTER ONE
Introduction
Most of the laboratory practical involves the use of indicator to test for acidity and alkalinity of different solutions. This makes indicators to be very important in the laboratory. Due to the high expense and for the purpose of understanding this basic science, indicators are required in large quantity; this makes it difficult to buy the indicator.
This shortage of indicators has triggered me to come up with a project that seeks to improvise on the indicators to make them available always. Red cabbage indicator is a natural and cheap pH indicator that aims at helping in doing numerous experiments to determine the pH of different solutions in a laboratory session.
Indicators are very expensive to afford, but with this project it will reduce the expenditure in the budget and enables to do many practical’s, thus the money will be budgeted for other materials.
The project will also help to understand the different characteristics of acids and bases especially in the topic of acids, base and indicators in.
The relative and convenient way to determine the Ph. of the solution has been developed based on colour changes in specific compounds.

Difficulties in project implementation
1. Another challenge was that the composition of the red cabbage extract continuously changed with time causing the color of the extract to change thus with time it gives inconsistent results.
2. Another challenge was the availability of red cabbage, which are not common item at the nearby shopping center.
3. Another difficult during the project implementation lack of prerequisites knowledge. This made it difficult to accomplish all the objectives.

[bookmark: _Toc87063081] Identification of the project

The following projects were given consideration;
· Red cabbage indicator
· Candy chromatography

 
After consultation with the science department, I selected red cabbage indicator project to be implemented in Maweni Mixed Secondary School.

[bookmark: _Toc87063082] Project Justification
1. This project enabled to carry the experiments on determination of substances whether bases, acids or neutral. This enabled you to have the first hand information, which changed the negative attitude towards chemistry, since it involved extraction indicators from the common plants they interact with in day-to-day life.
2. The other projects listed had already been implemented thus, this project tried to handle a problem that had not yet been solved.
Importance of the project
1. Since science subjects, chemistry in particular, is a practical subjects that requires a row of laboratory experiments, and most of the experiments involves acids and bases, this project was very vital in handling such experiments.
2. This project highly motivate when viewing what happens when acid or base is put in indicator. This enables to observe the characteristic of acid or bases practically rather than theoretically.
3. The project helped you to carry out the practical with much ease since they had enough amount of indicator.
4. The project will enable you improve the performance such that you are more attracted in doing chemistry. 
  5. The project reduced the cost of purchasing indicators and hence the money was used to attend other resources.
[bookmark: _Toc87063084] Objectives of the project
1. It creates a positive interest in studying chemistry.
2. It eradicated the negative attitude towards chemistry.
3. It improves the performance of students in Chemistry leading to achievement of academic excellence.
4. It will impact skills to the chemists, which   enabled them to come up with their projects of same kind.


CHAPTER TWO
Project description	
Acids have a sour taste, like vinegar (which contains ethanoic acid) and lemons (which contain citric acid).
Alkalis are substances that react with acids and neutralize them. Soap and washing powder are alkaline.
Acids and alkalis are found in a surprising number of places. Some are edible and are found in foods. Others are very strong and can be harmful, such as the acid in car batteries and the alkali in oven cleaners.
Indicators are chemical compounds that can be added to a solution to determine whether it is acidic or alkaline (Barbosa, 2005). 
The indicator will change color depending on whether an acid or an alkali is added.
Red cabbage contains a pigment molecule called Flavin (an anthocyanin). This water-soluble pigment is also found in apple skin, plums, poppies, cornflowers, and grapes. The color in red cabbage (it is a pigment called an anthocyanin) makes a very good indicators thus, very acidic solutions will turn anthocyanin a red color. Neutral solutions result in a purplish color. Basic solutions appear in greenish-yellow. Therefore, it is possible to determine the pH of a solution based on the color it turns the anthocyanin pigments in red cabbage juice ( Kooser, Jenkins, and Welch, 2001).
Red cabbage pH indicator colors
	PH
	2
	4
	6
	8
	10
	12

	Color
	Red 
	Reddish-Purple 
	Purple-Violet 
	Blue 
	Blue -green 
	Greenish-yellow



	substance
	Color solution 
	pH
	Acid or base

	Orange juice
	blue
	10
	base

	Soda 
	yellow
	8
	blue

	grapes
	colorless
	7
	neutral

	vinegar
	purple
	6
	acid

	Ammonia based cleaner
	green
	10
	base

	sterilizer
	Red
	5
	acid

	Cream of tartar
	Yellow
	8
	base



The color of the juice changed in response to changes in its hydrogen ion concentration. PH is the -log [H+] (Barbosa, 2005). Acids will donate hydrogen ions in an aqueous solution and have a low pH (pH 7).
Other indicators that can be used include phenolphlein, methyl orange, bromomethyl blue and methyl red.

CHAPTER THREE
Project design

[image: ]	
Requirements  
Materials that were required were;
· Red cabbage
· Blender
· Filter papers
· Sieve
· Glasses 
· Strainer
· Cooking container
Test chemicals: vinegar, baking powder, lemon juice, washing soda, laundry detergent
Methodology
The project involved Peeling off the red cabbage leaves and placing them in a blender filled half full with water. The mixture was blended on high until a purple juice was form. The purple cabbage li quid was poured through a sieve to filter out all the big chunks of cabbage.  The liquid was preserved for further use during the experiment.
Three glasses were set a side and later filled with the extract obtained from the red cabbage.
Afterwards, a little vinegar was added to the first glass of cabbage juice and stared with a spoon and the color was noticed which changed to red, which indicated that vinegar was classified as an acid. All acids displayed a red color in cabbage juice.
 Teaspoonful of washing soda  was added to the second glass and the color change was noticed which turned to green, indicating that the  chemical was a base.The extract from the red cabbage was again  filled to the third glass   just to show the color of a neutral solution which is the purple color of red cabbage juice. Substances like water showed no any color change because it is neutral.
On neutralization reaction 
In the two separate clear glasses, vial two drops of Ammonia adding two squirts of cabbage juices indicator. With two calibrated acid substances from the table and the pH range, to the first container solution drops of the indicators and the number of drops numbered same to sample 2 and 3 and the ranges recorded.
Discussion questions
1. Use an Internet or library source to determine the type of compound(s) found in the cabbage juice indicator that is actually changing color. Identify the compound(s) and provide information about their characteristics.
The juice in the cabbage produced contains special particles known anthocyanin or organically known as Flavin which gives the cabbage a red color. This Flavin can also be found in grapes. This Flavin includes oxidation and reduction in one or two electron transfer steps. When it reacts with oxygen, it forms transient adducts and photochemical sensitivity to visible and near ultraviolet light.
2. What other �natural� plant indicators can be isolated? Need several indicators & their sources.
Beets - It is a basic solution with very high pH which changes the color of beets or beet juice from red to purple
Black berries - they change from red in an acidic environment to blue in basic environment
3. What are the identity and pH of the two most acidic solutions that you measured? Provide units of measurements for each substance.
Vinegar pH 6
Sterilizer pH 5

4. What are the identity and pH of the two most basic solutions that you measured? Provide units of measurements for each substance
Ammonia pH 11
Soda pH 10

5. Suppose two different acid solutions have the same ph. Is it correct to say that the solutions have the same concentrations of [H3O+]? Is it correct to say that the two acid compounds making the two solutions are the same strength? Explain why for each question.
No. When the number of hydronium increase the solution become more alkaline
Yes because they have the same number of concentrated hydrogen ions

6. If a solution has a pH = 3, and another solution has a pH = 5, in terms of acidic strength, how many times weaker is the second solution? Show your calculations.
5/2 = 2.5 times
	In the titration of ammonia solution with vinegar, and with another acid solution with a slightly higher pH value, how did the amounts needed for the neutralization of the ammonia (signaled by the change from green to purple in the solution containing the ammonia and cabbage juice) compare? How does this comparison match the differences in pH values? What is the basis of any correlation between starting pH values of the two acids and the amount required to neutralize the same amount of vinegar solution? Provide explanations for each of the three questions.
When the acid has a pH of 1_4 has more concentrated number of hydrogen ions, now it's needed less during neutralization, while when acid has a pH of 4-6 has less concentration of hydrogen ions meaning it needed in more to do neutralization reaction (Brown, and Campbell, 1968). Equally string bases of 10_14 needs more acid for complete neutralization while weak bases of pH 8 - 10 needs acids for complete neutralization
The white papers were cut into small strips and then soaked in the red cabbage indicator juice.  The papers strips were then removed and allowed to dry. The strips were then dipped in different chemicals as given above and the color changes were noticed.

















Conclusion 
In conclusion, objectives of the preparation of the red cabbage indicator was achieved after being tested and confirmed that when an acid is added to the purple cabbage juice it changes red, while when a base is added it changes green.
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