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THE BREAKDOWN OF THE PROTEIN GELATIN IN RESPSONSE TO 

AN ENZYME FOUND IN CERTAIN FRESH FRUIT 

I. Introduction  

All living cells produce enzymes, which are specialised proteins that are used 

as catalysts to speed up biological processes.  This means they do not become 

part of the reaction, and stay the same throughout the entirety of the reaction 

whether it be breaking down or building up biological compounds (Science 

Support, 2013). 

Some plants produce enzymes in their fruit that break down a type of protein 

called gelatin, found in jelly desserts.  Gelatin is obtained from the collagen 

(connective tissue that, when boiled, produces gelatin) of animals such as 

cows, pigs and fish.  Collagen is the main structural protein found in mammals, 

making up 30% of all protein content (Medical News Today, 2013). 

The enzyme that breaks down the protein in gelatine is called protease, which 

breaks the chemical bonds trying to form between the chains of protein as the 

gelatine tries to form into its gel state.  Papaya and pineapple are two of the 

richest plant sources of protease enzymes, containing papain (papaya) and 

bromelain (pineapple) (NYU Langone Medical Center, 2014). Kiwi fruit is also 

well known for containing actinidin, another protease enzyme.   

Fruits must be fresh for this experiment, as if they have been heated in any way 

(i.e. canned or cooked), the enzymes will have been permanently deactivated 

and will not succeed in disrupting the gelling process (Anne Marie Helmenstine, 

2012).  

II. Aim 

To discover which fresh fruit contains an enzyme that is most effective at 

breaking down the protein found in gelatine.  
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III. Hypothesis 

I believe that if various fresh fruits – strawberry, pineapple, banana, kiwi fruit, 

apple and lemon – are added to gelatine (jelly), pineapple will be most effective 

at breaking down the protein in gelatine as it tries to gel, causing it to remain in 

its liquid state.  Both pineapple and kiwi fruit contain a protein-attacking 

protease enzyme, but pineapple will be more effective at breaking down peptide 

bonds than kiwi as it contains bromelain, which is a mixture of protease 

enzymes and is stronger than the actinidin enzyme found in kiwi fruit.   

IV. Apparatus 

 Electric Kettle (Fig.3) 

 700mL tap water 

 Sharp knife (fig.1) 

 Metal Spoon 

 Glass Bowl (fig.3) 

 Chopping board (fig.1) 

 Kitchen Scales (fig.3) 

 Medium/large ice cube tray 

 1 packet x Jelly crystals 

(Aeroplane Jelly Brand) (fig.3) 

 Timer or Clock 

 Fridge 

 6 x Fresh fruit: Strawberry, 

Banana, Pineapple, Lemon, 

Apple and Kiwi fruit (fig.4) 

 Glass measuring cup (i.e. that 

is used in cooking) (fig.2.) 

 20 mL Measuring syringe (i.e. 

that is used in liquid medicine 

dosage) (fig.5) 

 Tea Towel 

 Sink  

 Washing up detergent 

 

 

Fig.4 Fresh fruit: apple, kiwi fruit, strawberries, 
banana, pineapple, and lemon 

Fig.2 500mL Glass 
Measuring Cup 

Fig. 3 Glass bowl and jelly crystals, glass 
measuring cup, electric kettle and 
kitchen scales 

Fig.1 Chopping board and sharp knife Fig. 5 20mL Measuring Syringe 
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V. Risk Assessment 

When pouring boiling water, it must be poured carefully and slowly to prevent 

any splashing, as it will burn bare skin.  Wear closed in shoes, long pants and 

long sleeves (tight, so that they won’t fall in the boiling water) so that in case of 

any splashing there is less exposed skin at risk of getting burnt.   

For optimum cleanliness, wear gloves when cutting up the fruit, and an apron.  

Tie hair back to prevent hairs falling in jelly or obstructing vision when the 

boiling water is being measured.   

Use a glass bowl and a glass measuring cup, as glass does not conduct heat 

and so will be safe to handle even once boiling water has been poured into it. It 

will also allow you to see if all the jelly crystals have dissolved without tipping 

the bowl, which could splash boiling water over the side and burn bare skin.   

Make sure the knife used to dice fruit is sharp; this will ensure smooth, quick 

cuts.  If blunt, the sawing motion required to cut through some of the tough 

skins of the fruits increases the risk of the knife slipping and cutting into skin.  

As the knife is sharp, it should be handled with care: do not run with the knife, 

and use a chopping board to protect bench top and prevent fruit from sliding 

and the knife slipping as a consequence.   

VI. Variables 

Independent variable – Type of fruit 

Dependant variable – Whether jelly forms its gel state or remains liquid 

Controlled variables - 

 Fridge temperature (3°C)     

 Tap water used with the same 

pH (approximately 7.5)   

 Same apparatus used in all 

attempts 

  Amount of fruit used (5g) 

 

 Same piece of fruit or same 

brand of fruit used in all 

attempts 
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 Brand and flavour of jelly used 

(Raspberry Aeroplane Jelly)  

 Amount of liquid jelly added to 

each compartment (15mL)

 

VII. Method 

 

1. Collect all equipment. 

2. Fill kettle up to the 500mL minimum mark with 500mL tap water and boil. 

3. Dice fruit into approximately 0.5 cm² pieces, using a sharp knife.  Take extra 

care when cutting of the skins of the pineapple, lemon and kiwi fruit.  

Between cutting up each fruit, wash knife and chopping board with warm 

soapy water, and wipe down scales.   

4. Weigh each fruit, placing 5g of each into an 

individual compartment in the ice cube tray.  

5. Pour Jelly crystals into a glass bowl, and then pour 

250mL of boiling water into the bowl. Pour water into 

a glass measuring cup first to get a more accurate 

measurement, and pour slowly so as not to splash 

any boiling water over the side, which could burn 

bare skin. 

6. Use a metal spoon to stir and dissolve the crystals. (Fig. 6) 

7. Measure 200mL of cold tap water into the glass measuring cup and pour 

slowly into bowl, and stir.  

8. Use measuring syringe to measure approximately 15mL of liquid jelly for 

each individual ice cube compartment containing fruit, as well as for an extra 

compartment with no fruit to act as the control.  

9. Place ice cube tray in the fridge. 

10. Wait half an hour, and then check if any jelly has gelled.  Continue to check 

on the jelly every half hour until the 4 hour mark, which is the minimum time 

for the jelly to gel (as directed by Aeroplane Jelly packet), and record these 

times in a results table.   

11. Repeat experiment 3 times.  

  

Fig. 6 Dissolved Jelly crystals 
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VIII. Results 

Table 1.  1st Attempt: The effect of an enzyme found in certain fresh fruits on 

the protein found in gelatine (jelly). 

 

Table 2.  2nd Attempt: The effect of an enzyme found in certain fresh fruits on 

the protein found in gelatine (jelly). 

 

 

 

 

Type of Fruit 

added 

Jelly formed its 

gel state (/) 

Time taken for 

Jelly to gel 

(hours) 

Observations 

No Fruit  1 Completely gelled 

Banana  1 Completely gelled 

Strawberry  1.5 Completely gelled 

Apple  3 Mostly gelled, thin layer 

of liquid on surface 

Lemon  3.5 Mostly gelled, thin layer 

of liquid on surface 

Kiwi  N/A Completely liquid, 

slightly viscose 

Pineapple  N/A Completely liquid 

Type of Fruit 

added 

Jelly formed its 
gel state (/) 

Time taken for 

Jelly to gel 

(hours) 

Observations 

No Fruit  1 Completely gelled 

Banana  1.5 Completely gelled 

Strawberry  1.5 Completely gelled 

Apple  2.5 Completely gelled 

Lemon  4 Mostly gelled, thin layer 

of liquid on surface 

Kiwi  N/A Completely liquid 

Pineapple  N/A Completely liquid 
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Table 3.  3rd Attempt: The effect of an enzyme found in certain fresh fruits on 

the protein found in gelatine (jelly). 

Type of Fruit 

added 

Jelly formed its 

gel state (/) 

Time taken for 

Jelly to gel 

(hours) 

Observations 

No Fruit  1 Completely gelled 

Banana  1.5 Completely gelled 

Strawberry  1.5 Completely gelled 

Apple  2.5 Mostly gelled, thin layer 

of liquid on surface 

Lemon  4 Mostly gelled, thin layer 

of liquid on surface 

Kiwi  N/A Completely liquid, 

slightly viscose 

Pineapple  N/A Completely liquid 

 

 

  

Fig.7 Diced fruit in individual 
ice cube tray compartments 

Fig.8 Liquid jelly poured into ice 
cube tray compartments over 
fruit  

Fig.9 Jelly after 4 hours, in liquid and 
gel state 
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Fig.10 The effect of an enzyme found in certain fresh fruits on the protein found in gelatine (jelly).  

 

IX. Data Analysis 

From the tables (Table.1, Table. 2, Table.3) and column graph (fig.10), it is 

evident that the jelly containing the fresh kiwi and pineapple did not form their 

gel state, and remained liquid – a consistent result throughout all attempts. As 

shown in the observations column, the only deviation between the results of the 

kiwi fruit was that in second and third attempt, the jelly became slightly more 

viscose in comparison with the jelly containing the pineapple.  The results for 

the remaining fruits are relatively consistent, with only small deviations of 

around 30 minutes in the time taken for their jelly to set between the attempts. 

The jelly containing the strawberry, and the plain jelly (acting as the control) had 

the most consistent results, taking 1 hour and 1.5 hours for their jelly to set, 

respectively.   

 

X. Discussion 

According to Internet research, papain, found in papaya, is the strongest 

protease enzyme, with bromelain as found in pineapple the second strongest.  

This assumes that the actinidin enzyme found in kiwi fruit is less stronger, a 

suggestion that is satisfied by the results of the experiment.  The jelly 
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containing both the kiwi fruit and pineapple remained liquid, but the jelly 

containing the kiwi fruit became slightly viscose, indicating it the actinidin 

enzyme in kiwi fruit is slightly less successful at breaking the bonds that form 

between the proteins in gelatine as it tries to gel.  

Why pineapple and kiwi fruit contain more proteases than other fruits is not 

known, but some scientists suggest it is to repel pests.  Animals and bacteria 

are made up of proteins, which will essentially be broken down as a pest 

attempts to feed on the fruit.  Similarly, the tingling sensation that occurs on the 

tongue and mouth when pineapple or kiwi fruit is eaten can be blamed on the 

fruits enzymes, as they separate the peptide bonds that build amino acids into 

proteins in the skin inside the mouth and on the tongue (University of 

Cambridge, 2000-2013).  This process is harmless however, as the tongue 

regenerates these cells, and once the fruits have been consumed the body 

starts metabolizing it and renders it harmless.  The protease enzymes found in 

pineapple and kiwi fruit can also be used for tenderizing meat and reducing 

inflammation, swelling, indigestion and blood clotting (HowStuffWorks, 1998-

2014). 

A reason for why pineapple was more effective than the kiwi fruit could also be 

the fact that the bromelain is found in the stem or core of the pineapple, and 

then continues to spread throughout the flesh; the pineapple flesh used in this 

experiment was located adjacent to the stem, and would have therefore 

received optimum amounts of the enzyme.   

A question raised during the planning process of the experiment was whether 

or not the flavour or brand of jelly crystals (gelatine) used would change the 

effect of the enzymes in the fruit on the breakdown of protein in the gelatine.  A 

different brand or flavour should not have affected the ingredients of the jelly, 

which must include a certain amount of gelatine in order to set, and so there 

should be no change in the effect of the enzyme.   To keep variables controlled 

however, only one brand and flavour was used in experiment and answer can 

only be based off Internet research.   
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To make the jelly set surrounding the pineapple or kiwi fruit the fruit would 

simply have to be heated in some way.  The enzymes will become deactivated 

and the jelly will be able to form bonds and set.   

A possible source of error for this experiment is with the weighing of the fruit on 

the scales; with such a small amount, accurate measures are harder to 

achieve.  Human error could also occur with the measuring of water, although 

an exact measurement is not critical to the dissolving of the jelly crystals.   

Conclusion 

From this experiment, it can be surmised that between the two fresh fruits 

containing a protein-attacking enzyme, pineapple and kiwi fruit, pineapple is the 

most effective at breaking down protein found in gelatine (jelly desserts).  This 

is shown through the slight viscosity of the jelly containing the kiwi fruit, in 

comparison with complete liquidity of the jelly containing the pineapple, 

indicating the pineapple successfully broke any bonds trying to form as the jelly 

tried to gel.   
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