Plaht Power

Challenge:

Canh you find which
plants have ah enzyme
Challenge Called Catalase that breaks
hydrogen peroxide into water
and oxygen.

General DesCription:

Vistorswork with 3% hydrogen peroxide and several different fruitsand vegetables
to determinewhich oneshavethe catalase enzyme.

Objectives:

Tointroducethe concept of acatalyst and theideaof enzymesascataystsin living systems. To show chemical reactions
asevidenced by the production of agasand to demonstrate some simple properties of enzymes. To draw inferences
fromtheir observations.

Materials:
For 5stations(1 child per station)
* 5 24wdl plates
5 dropping bottleswith 3% hydrogen peroxide
A variety of cut up fruitsand vegetables
Choose4 of these:
sweet potato, kiwi fruit, carrot, red pepper,
mushroom, watermel on, pinespple, turnip
*  Choosetwo of these:
apples, grapes, zucchini
* A food processor or grater
* Pasticplatesor 3 ounce cupsto hold fruitsand
vegetables (5 or more)
* A washbottleof tap water or abucket of water for
rinangwell plates.
*  Papertowelsfor spills
* A safecontainer todump solutionsinto and sedl
(waste container)
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ACtivity Preparation:
(approX. 20 min. with FOOd processor or 1 hour without)

1. Pour about 15ml of 3% hydrogen peroxideintodropping bottles.
2. All fruit and vegetablesshould becut just beforeusing.
Cutintovery smal piecesany 4 of thefollowing:
sweet potato, kiwi fruit, carrot, red pepper, mushroom, watermel on, pineapple, or turnip.
Thesearerdatively highin catalaseenzymes.
3. Takesomeof eachtypeof fruit or vegetablethat you cut up, placein astrainer,
and cook for afew secondsin boiling water (hold the strainer inthewater).
Or placethe container inthe microwavefor 30 seconds each.
4. Cutintovery small piecesany 2 of thefollowing:
apples, grapes, or zucchini.
Thesearerdatively low in catalaseenzymes
5. Each station should have:
o 124-well plate placed on apaper towel
»  1dropping bottlewith hydrogen peroxide
e Accesstothedishesof fruitsand vegetables.
e @
Directions: - O
Havevisitorsdothefollowing: J “ ‘D i
1. Participant must wear apair of safety gogglesbefore » =
beginning!
2. Put some(10-20 drops) of hydrogen peroxidein each of
fivewdlsinthefirst and second row of thewdl plate.
3. Putadifferent pieceof freshfruit or vegetablein each well in thefirst row. Watch what happens.
4. Putapieceof cooked fruit or vegetablein thewellsin the second row. Watch what happensand comparewith
uncooked fruit or vegetablesin thefirst row.
5. Participantscantry asmany fruitsand vegetables asthey wish.

C|ean Up (approX. 15 min):

Rinsewell platesand shake dry over apaper towel.

Wipe up spillswith paper towels.

Discard fruitsand vegetablesinthetrash.

Theunused hydrogen peroxide can be stored and saved for next time.
Clean goggleswith window cleaner and white paper towels.

Disinfect ingogglecabinet for full 15 minutes.

Cafety Issues: ~

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

3% Hydrogen peroxide can go down thedrain and isnot very toxic. %
Clean up any spillsimmediately, and wash thoroughly if avisitor getsit ontheir skin. #
If solutionsgetin eyes, flushimmediately with clean water.
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'TIDS For Doing the ACtivity:

Explainthat the challengeisto find out which fruitsor vegetableshaveachemical called an enzyme
that breaks up hydrogen peroxideinto water and agas, oxygen.
e Havethevigtorstry severd typesof fruitsand vegetablesand ook for bubblesforming.
* Askvistorswhat they seehappeningineachwell.
« Afterthevistorshavetried theraw fruitsand vegetables,
ask what they think will happenif cooked fruitsand vegetablesare put in hydrogen peroxide.
* Now givethevisitorsthe cooked fruitsand vegetables so they can seeif the made agood prediction.
e Comparethefreshfruit wellswith thosethat have cooked fruitsand vegetables.
«  Vigtorsshould discover that cooking inactivatesenzymesand somefruit have amost not catalase enzyme.
* Explainthat cooking changesthe enzymesothat it can nolonger react with the hydrogen peroxide.
M ake the comparison with cooked and uncooked egg white.

Background Information:

Basicexplanation for young children:

All living thingshave chemicalscalled enzymesthat hel p theanimal or plantsgrow and prosper.

Enzymesmake things happen. A common enzymefound in most animal sand some plants makes hydrogen peroxide
break apart into water and oxygen.

Morein depth explanation for older children:

Almogt all living things contain an enzyme made of protein called catalasethat isdesigned to break apart peroxides.
Peroxidesarevery reactive and can cause unwanted reactionsin living systems. Enzymes are present to break them
downrapidly when they form. Enzymesare complex proteinsthat act as catal yststo speed up reactions. Since enzymes
arecomplex proteins, they are denatured and destroyed by heat. Hence, cooked vegetablesand fruitshave no
enzymaticactivity.
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