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 Slide 1. Hi, I'm Vladimir Iovets. I represent the team 12FM. Today, I will introduce the solution to the problem "Apples".
Slide 2. Statement of the task presented in the slide.
Slide 3. At the beginning of the work we have put forward a hypothesis: An apple gets dark, it means that there are some processes, which are obtained as a result of substances that change the colour of the flesh when cut.
Slide 4. Objective: research (исследовать) the influence of external factors on the change in color of flesh sliced apple.
Slide 5. It turns out, darkening apples mechanism runs in antioxidants, which include polyphenols group. According to the structure, they are different molecular chain molecules. Because of the action of the enzyme polyphenoloxidase and oxygen they are converted to quinones.
Quinones are the strongest oxidants, which are formed on the surface of the apple slice, begin to interact with proteins and amino acids that are found in the cell membrane. As a result, they form substances and  because of them the apple is rusty (ржавеет). Oxygen is necessary for the oxidation of  polyphenols penetrating into the pulp of the apple. Oxygen runs these processes. So intact apple does not darken.
Slide 6. The speed of formation of  brown membrane and the intensity of its colour are defined:
· the amount of polyphenols in apples;
· the environment;
      
Slide 7. The experimental part.
The aim of our first experiment is to set the dependence of the speed (rate) of pulp browning of apples from the amount of polyphenols.
For the experiment, we took 3 apples of different varieties: Red delicious (red), Granny Smith (green), Ginger Gold (yellow).

We cut one lobe and left them to lie in the air for 10 minutes. When time was up, we did control photo.
Slide 8. The photo shows that the darkest of all is Ginger Gold, then - Red delicious, and the lightest apple is Granny Smith. So, we can conclude that the Ginger Gold apple varieties contain more polyphenols.
Slide 9. The aim of the second experiment was to set the dependence of the speed of darkening pulp of apples from the composition of the fluid interacting with it.
For the experiment , we needed 2 varieties of apples: Granny Smith (green), Red delicious (red). From each apple we cut off three identical lobes (segments). The first apple lobes (slices) were put in citric acid and the second lobes in sea salt solution.
In 10 minutes, we compared the colour of slices. Lobes (Slices) that were in the solution of sea salt were darker than lobes (slices) that were in solution with citric acid. They is practically did not changed color.
Slide 10. It means that the acid environment slows down the changing of colour. This is due to the fact that it contains antioxidants which block oxidation process. A solution of sea salt accelerates the browning process.
Slide 11. The aim of the third experiment was to set (establish) dependence of the speed of darkening pulp of apples from the effects of temperature.

For the experiment, we needed apples varieties Red delicious and Ginger Gold. From each apple, we cut two lobes (slices). The first lobes (slices) were cut with a knife, which was for a time in hot water, and the second ones with a knife, which was for some time in the freezer. We left the slices at room temperature for 10 minutes.
We can see that lobes (slices) cut with hot knife were darker than cut with cold knife. 
As a result of the experiment we have concluded: the knife temperature affects the process of changing the colour of an apple, and the higher the temperatures, the faster the process of oxidation occurs. 
Slide 12. The aim of the fourth experiment was to set (determine) the speed (rate) dependence of the speed of darkening pulp of apples from degree of ripeness

For the experiment, we have 2 apples varieties Red delicious with different ripeness (maturity) and 2 Ginger Gold apple varieties with different ripeness (maturity) too. From each apple we cut off lobe and left to lie in the air for 10 minutes.

Slide 13. Then using a scale of maturity we set (determined) the degree of ripeness (maturity) of each apple. Lobes (Slices) of apple in the top photo we evaluated (appreciated) in 5 points, and in the lower photo – in 2 points. Because of the lobes in the top photo have not changed color, while in the lower photo were dark except (for) the white spots around the seeds.
So we made the following conclusion: unripe apple darkens quickly, due to the greater content in the polyphenols

Slide 14. Thus, the conclusions that we have made on the job.  
It is possible to affect the process changes the color of the Apple (accelerate or decelerate it), changing  parameters  such as the acidity of the environment, the presence of oxygen, the polyphenol content.

· the more apples have polyphenols, the more the apples darken;

· the solt environment accelerates the oxidation of the pulp of an apple and the acidic environment the decelerates the oxidation  of the pulp;

· unripe apples darken faster than ripe ones. 
It is impossible  to completely prevent this process, as in any case in there is  interaction of polyphenols with polyphenol oxidase due to the penetration (в связи с проникновением) of oxygen. 
Slide 15. You can see information sources on this slide. 
Thank you for your attention, I am ready to listen to your questions.









