Fruit Juice Mystery

) Challenge:
J x;t-’*‘ M .
Chemistry Cah you disCover which
Challenge Juice is a fake -made from

food coloring, water,
ahd sugar?

General DesCription:

Vistorswork with several fruit juicesand dil ute acids and basesto discover which oneisartificial.

Objectives:

To show how chemical reactions can be used to distingui sh between chemical sthat appear to be similar. To show
chemical reactionsasevidenced by color changes, and to have visitorsdevel op experimenta skillsby evaluating results
and drawinginferencesfromtheir observations.

Materials:
For 5stations(1 child per station)
* 5Slaminatedreactiongrids
5 plastic dropping bottles containing vinegar ( 5% acetic acid)
5 plastic dropping bottles contai ning washing sodasol ution
20 plastic dropping bottleswith juices
Grape, cranberry and blueberry juices
Red and bluefood color
A container of cleanwater
Paper towelsfor spills
A safecontainer to dump solutionsinto and seal (waste container)
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ACtivity Preparation (approX. 35 min.):
1. Mix up the 2 solutionsin plastic bottles, asdescribed below and label acid and base.
About 250 ml of each solutionisneeded for 5 stations. (NOTE: Thisamount will fill all thedropping bottleswith the
vinegar and thewashing sodasolution.) Thesolutionskeep if the bottlesare capped. Visitorswill only need afew ml to
dotheexperiment.
Acid = storebought whitevinegar.
Base=0.5molar washing sodasolution
(add 11.4 grams of sodium carbonate sodato 250 ml of water).
2. Each station should have:
* Aplagticlaminated grid
* A dropping bottleof vinegar
» A dropping bottle of washing sodasolution
e 4dropping bottlesfor solutionslabeled A, B, C, D.
Each bottle should contain about 10—-15 ml of the appropriate solution.
* A =grapejuiceconcentrate
e B =cranberry juiceconcentrate
e C=Dbluebery juice (from canned blueberries)
e D =amixtureof enough blueand red food color in sugar water to get adeep purplecolor.

Directions:
Havevisitorsdothefollowing:
1. Participant must wear apair of safety goggles before beginning!
2. Inthefirstrow of thegrid put oneor two dropsof eachjuicesolution asindicated infirst box of thefirst column.
3. Ineachbox of column2add 1 or 2 dropsof acidic solution.
4. Ineachwell of column3add 1 or two dropsbasic solution.
5. Usethedropping bottleto add 1-2 drop of juice solution to the acidic and basic dropsinitsrow.
Observewhat happens.
6. Mostfruit juiceschangecolor if they areput inacid or base. Most artificia colorsdo not. Which juiceisafake?

Clean Up (approx. 15 min):
*  Spongeoff thegrid. Wipeup spillswith paper towels.
> 4

»  Cleangoggleswithwindow cleaner and white paper towels.
» Dignfectingogglecabinet for full 15 minutes.

Cafety Issues:

Participant must wear apair of safety gogglesbeforebeginning!
Gogglesmust be sterilized beforeuse.

Whileall of these solutionscan go downthedrain, they areirritating.

Clean any spillsimmediately, and wash thoroughly if avisitor getsit ontheir skin.
If solutionsgetin eyes, flushimmediately with clean water.

Note: juiceand food color will stain clothes.
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TipS For Doing the ACtivity:
*  Explainthat thechalengeistofind thefakejuice.
»  Afterthey havetried the combinations, ask which fakejuiceisfake. If they do not know, ask them “What do
threeof thejuiceshavein common?’ Thenask whichjuiceisfakeagain.
*  Encouragethe childrento useonly oneor two drops. If they run together, the experiment won't work.
*  Remindthemthat wenever taste experimenta chemicals, evenif it’sjuice.

Background Information:

Basicexplanation for young children:
The colored chemicalsin many juicesare sensitiveto theamount of acid or basein asolution. Aswe add anacid or
base, the color changes asthe chemicalscombinewith the acid or base.

Morein depth explanation for older children:

Thecolored chemicalsin many fruitsareweak acidsor bases. They react with acid or base solutionsby losing or
gainingahydrogenion. The changesaffect how the molecul e absorbslight and changesthe apparent color of the
compound. Many acid/ baseindicatorswereoriginally derived from plants.

Credits anhd DisClaimer
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