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Abstract

The purpose of this experiment was to identify if different types of apples, that have

various amounts of sugar, ripened faster than others within the same environment. Five varieties

of apples were selected and separated into paper bags based on apple type. Apples grouped

together and sealed in brown paper bags are known to efficiently ripen because of increased

ethylene production.  The level of ripeness was measured by how firm the apples were

throughout testing days 5-14. Apple firmness was only measured on testing days 5, 8, 11, and 14

during each trial to reduce the amount of ethylene released from each bag. When checking the

ripeness, the apple was lightly squeezed and observed for firmness and skin bruising or rupture.

The temperature in the greenhouse was monitored daily and recorded. Further studies comparing

these results to experimental trials conducted during other seasons such as spring and summer,

may be beneficial to determine any consistent trends of the speed of ethylene production in apple

varieties.



Background Research

Apples are known to ripen quickly compared to other fruits due to the high amounts of

ethylene they contain. An unripe fruit has low levels of ethylene but as the fruit matures,

ethylene production increases as a signal to induce fruit ripening. Ethylene is a gaseous hormone

that is produced from fruits and induces the ripening process (extension.umd.edu).

“Ethylene-producing fruits, such as apples, bananas, peaches and honeydew melons,

should not be stored next to avocados, lemons, grapes, onions and other fruits or

vegetables that are sensitive to this compound. Also, you should never store

ethylene-producing fruits together.” (livestrong.com)

When apples are displayed next to ethylene-sensitive fruits and vegetables, the produce will

rapidly spoil since the apples are high in the release of ethylene. When two ethylene-producing

fruits are adjacent to each other, they will also spoil at an instantaneous rate because they are also

ethylene sensitive.

Different apple varieties also contain different amounts of sugar. The amount of sugar in

apples varies depending on the size of the apple and contributes to the flavor of different apple

varieties (thekitchencommunity.org).



The sugar content of the apple types used in the experiment was measured by using the U. S.

Department of Agriculture (USDA) FoodData Central calculator. The grams of sugar are based

on portion size, presetting the USDA calculator on 100g per serving (fdc.nal.usda.gov).

Apples take around 1-2 weeks to ripen after they are harvested, but there are multiple

ways to determine if they are ripe. Some apples' skin changes color from yellow to red while

other apples only have the skin of the stem cavity, also known as the ground color, change color

to show maturity. As apples mature, the flesh inside also softens

(www.uwex.edu/ces/pubs/WhenAreApplesRipe)(pickyourown.org).

“Ethylene is an important plant hormone. In bananas and many other fruits, production of

ethylene surges when the fruit is ready to ripen. This surge triggers the transformation of

a hard, green, dull fruit into a tender, gaudy, sweet thing that's ready-to-eat.” (npr.org)

One way to test the flesh of the apple is to press your thumb firmly against the apple and see if

the flesh sinks in a little bit. If it does, the apple is mature and ready to be feasted upon, but if it’s

hard, it needs to ripen for a few more days. The apples that do soften are usually sweeter when

you bite into them compared to the firm apples. If some apple varieties have higher sugar content

than others, do the sweeter apples release more ethylene gas than the tart ones?

http://www.postharvest.tfrec.wsu.edu/pages/PC2000Fhttp://www.postharvest.tfrec.wsu.edu/pages/PC2000F


Experimental Plan

Question

Does a certain type of apple release ethylene gas more than others?

Hypothesis

If apples that are high in sugar ripen faster, then the Fuji apples will ripen the fastest

because Fuji apples have the largest amount of sugar content than the other four apple types.

Variables

Independent: Apple Type

Dependent: Effect of Ethylene

Control/Constants: Environment (greenhouse and paper bags), Time (days specifically used to

measure ripeness), thermometer

Materials List

1. Mini Greenhouse/Portable Greenhouse

2. 5 labeled same-sized paper bags

3. 4 apples of each type (20 apples in total per trial; 4 of the same variety will go into one

paper bag)

a. Depends on what the produce store has on hand.



i. Granny Smith (apple A)

ii. Gala (apple B)

iii. Fuji (apple C)

iv. Pink Lady (apple D)

v. Honey Crisp (apple E)

4. Thermometer to keep track of the temperature in the greenhouse.

Procedures

Steps:

1. Assemble the greenhouse and include the thermometer.

2. Go to the produce store and grab 4 apples of each apple type.

(4 of apple A, B, C, D, and E. You should have 20 apples in total.)

3. Place all 4 apples of one variety in one pre-labeled paper bag.

4. Seal bag closed.

5. Repeat steps 3 and 4 for the other apple groups

(5 paper bags filled with 4 apples).

6. Place every paper bag filled with apples in the greenhouse; about a foot apart from one

another.

7. Monitor and track temperature daily.

8. On days 5, 8, 11, and 14; compare the rate of ripeness between apple categories (firmness

vs. bruising on apple skin)



9. Repeat steps 2-8  for two additional trials

Elaboration on the steps:

Place the greenhouse and thermometer in a location to receive sun daily. You will place

all five paper bags filled with apples in the greenhouse and space them about a foot apart from

one another. You will need to keep the paper bags completely closed during the ripening process

to avoid ethylene gas from constantly being released from the bags. Only open the bags to check

the ripeness on specified days (Day 5, 8, 11, and 14). When checking the ripeness, the apple will

be lightly squeezed and observed for firmness and skin bruising or rupture. Apple firmness,

bruising and ruptures will be recorded on specified days. Also, monitor and record weather and

temperature patterns, as they will also affect the rate of ethylene production. After 14 days of the

ripening process, record all of your final observations and data, and repeat the process for an

additional two trials. Below are the results of all trials conducted.

Results and Data Summary

KEY to Firmness Scale

Level 0 1 2 3 4

Meaning Very

firm/hard

Softer Bruising Thumb

Indent

Tear in skin

*Levels in .5 increments are approaching the next level but not quite there yet.



Firmness of Each Apple Type (Trial 1) November 27, 2021 - December 11, 2021

Apple Variety Day 5 Day 8 Day 11 Day 14

Granny Smith 0 1 1.5 2

Gala 1.5 2.5 3 3.5

Fuji 1.5 2.5 3.5 4

Pink Lady 0.5 1 2 2.5

Honeycrisp 1.5 1.5 2.5 2.5

Firmness of Each Apple Type (Trial 2) December 11, 2021 - December 25, 2021

Apple Variety Day 5 Day 8 Day 11 Day 14

Granny Smith 0 0 0.5 0.5

Gala 1 1.5 1.5 2.5

Fuji 1 1.5 2.5 2.5

Pink Lady 0.5 0.5 1 1

Honeycrisp 0.5 1 1.5 2



Firmness of Each Apple Type (Trial 3) December 25, 2021 - January 8, 2022

Apple Variety Day 5 Day 8 Day 11 Day 14

Granny Smith 0 0.5 0.5 1

Gala 1 1.5 2.5 3

Fuji 1.5 2 3 3.5

Pink Lady 0.5 0.5 1 1.5

Honeycrisp 0.5 1 1 2





Analysis

The results indicate that the apple varieties that have more sugar content ripened faster

than the ones that are less sugary and more tart. Testing days 8-14 during trials 1 and 3 showed a

tremendous rate of the ripening process for all apple varieties. Apples were measured for

firmness on testing days 5, 8, 11, and 14 because testing them each day would’ve released the

ethylene out of the paper bags and into the air. The two apple types with the highest sugar

content did have the more efficient ripening process compared to the apples with less sugar

content. In the second trial, the weather was inconsistent compared to trials one and three, so the

apples softened at a moderate rate.

Conclusion

The hypothesis was if apples that are high in sugar ripen faster, then the Fuji apples will

ripen the fastest because Fuji apples have the largest amount of sugar content than the other four

apple types. This hypothesis was correct because in all trials conducted, the Fuji apples

consistently ripened the most over the other varieties. The Fuji apple results in all three trials

demonstrated that the firmness softened rapidly with visible dark bruising including breakage in

the skin. Whereas the Granny Smith apple variety in all trials, ripened at a slower rate and with

some softness and minimal to no bruising.

Some places of error in the experiment would be that during the second trial, the weather

was inconsistent and fairly cold compared to the other two trials, so the apples ripened at a

slower rate. The optimum temperature range to store apples and reduce ethylene production is

between 30-40 degrees, and during the second trial, several nights dropped to that range.



It was fascinating to see that sugar content in apples does play a key role in ethylene

production. Although it was very dominant in the Fuji apples, it also remained consistent with

the Gala apples that had the second-highest sugar content in this experiment. Another interesting

point was seeing how the weather affected ethylene production in the second trial. All apples

were affected during this drastic weather drop that by day 14 most of the apples had softened and

had the lowest amount of visible bruising. For more accurate results, it would be good to

compare these results to experimental trials conducted during other seasons such as spring and

summer.
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