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How could we increase the length of efficiency of some particles which are really useful for our body but they don´t stay fresh and effective that long? This is a very interesting question. See, when you buy a yoghurt or a drink that says there are antioxidants in it, this isn´t exactly the truth. There probably are some antioxidants, but they are no longer active. And that was  the aim of this research. To make them last longer. And how you ask? By encapsulation.

So what exactly are these particles? Those antioxidants. These particles are really beneficial for our organism, mainly because they defend us from free radicals, which can cause severe illnesses such as cancer, by destroying them, so it is really important for us to keep them fresh as long as possible. 

So you know what materials I’ve been working with and now it’s time to explain what I was trying to do with them. Encapsulation is a process of closing the active reagent, the part that we want to conserve, known as the core, into a protective wrap. As this wrap were used liposomes, particles which have two parts. Hydrophobic and hydrophilic. When put into water, they turn the hydrophilic part on the surface, leaving gaps between the hydrophobic parts inside [pic. 1] The particles were encapsulated with different methods, to find out which one has the best price/efficiency ratio.
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Picture 1 - liposome
There were three main methods that were examined. I don’t want to get into any unnecessary details her, so I will describe each one very shortly. Firstly, the ethanol injection which is based on injecting the antioxidants into an ethanol solution of the wrapping material. Then, the particles could be prepared by using ultrasound or the lipids could be injected onto some organic dissolvent and then get rid of the dissolvent by evaporating it.

So, as I said, the main part of the task was to identify the best method of encapsulation. But that was not the only part. Firstly, It had to be determined which fruit/vegetable possesses the most of each antioxidant. So, after a long series of measurements, the results have told that if you want to buy a fruit with lots of antioxidants, you should buy berries. They contained the most of each antioxidant, except, of course, the beta carotene, which was in carrot. The other examined fruits were apples. 

The next part was the main one. After finding out that berries do actually have the most antioxidants, they were used to extract the needed particles. After doing this they were encapsulated using the three methods described above. 

Then, to determine which method is the best, three main aspects were measured. The size and stability of prepared particles. The last aspect is the most important one, the efficiency of each encapsulating method. 

So, firstly, the size. The already encapsulated particles which were at first of various sizes, the task therefor was to unite them. A machine called DLS was used to do this. What this machine does is that it uses a sieve with very small gaps inside. In this case, the gaps had a diameter of 100, respectively 200 nanometers. Then to find out, how successful it was, the scientists calculated a percentage of the particles which were the desired size or smaller. Larger particles would cause a bit of trouble. To do this, the samples were put into a device which uses a laser beam to measure the size of nanoparticles. It shines the laser beam onto the sample and a diode at the other and measures the dispersal of the light. The results were really positive, every encapsulation method had a percentage of the right sized particles above 95 percent.   

Then, there was the stability of particles. This parameter shows how long the prepared particles will last before breaking the encapsulation. This is really important, because if the encapsulation wouldn´t last too long, it would be no good. To determine this aspect, a device measuring the charge of the particles was used. They should have a charge of 40-60 mV. The results basically ruled out the ethanol injection method, because particles prepared like this were highly unstable. The remaining two did really good.

The last important aspect was the efficiency of each method. This parameter shows how many of the antioxidants were actually encapsulated and how many were left on their own. To do this, a chromatographic method was used. The sample was put into a stream of flowing solution. The not encapsulated antioxidants did separate from it earlier than the encapsulated ones. These two numbers were used to calculate a percentage. The results told that the ultrasound and the evaporating method did quite well. But the best results by far were achieved by the ethanol injection method.

So, to sum it all up. Firstly, the most antioxidants were in the berries by far. The following encapsulation went really much better than I expected, I managed to encapsulate every single antioxidant without much trouble. The actual results have shown that the best encapsulation method to use would be the evaporating one. The ethanol injection did really good in the efficiency but the particles prepared by this way were really unstable, so they wouldn´t really last long in the product they would be put in. The ultrasound method didn´t fail in any way but it didn´t really excel as well. However the evaporating method did really good in the stability part of the research and its stability was extraordinary. Therefor I would recommend this method.

