


Abstract:
This experiment tested the efficiency of the desiccation of an apple, using different salts. The salts used in this experiment was table salt, Epsom salt, and 50/50 combination and a control with no salt. It was expected that the table salt would provide the highest quality desiccation of the apple, due to it being a natural salt. All apples slices were covered in salt, and sealed within a polythene bag, and then was reviewed weekly for 2 weeks after the initial measurements of the first week, for any change in texture, colour, height, width, and mass. Of the 4 experiments, only 2 showed clear signs of desiccation, which was the table salt and the 50/50 combination. The control was showing signs of brown rot, and lost very little mass, while the Epsom salt apple lost a lot of mass but was growing a variety of different species of mould, which would not work when mummified. 
Although the table salt and 50/50 combination provided similar results in terms of the appearance and texture of the apple, it was proven that the overall mass of the 50/50 combination at the end of the three weeks, had decreased by 57.52% compared to the 48% of the table salt apple. This therefore shows that the 50/50 apple was the most desiccated and therefore the most suitable for to be mummified. 

Introduction: 
The aim of this experiment tests the efficiency of various salts on food, for how well they desiccate the food item. The main reason behind the purpose of this experiment is to physically demonstrate the use of salt in the process of mummification, how by drawing out moisture from an organism, and can preserve it for longer without decay. However, an important thing to note is that we were unable to obtain Natron Salt (which was used by the Ancient Egyptians), due to its rarity and therefore potentially making it costly. As a result, we used other salts available in most supermarkets which were, Epsom Salt, Table Salt, a 50/50 combination, and a control. These were all used on a red apple from a supermarket.
From this experiment, the general expectation and hypothesis was that the control would show signs of decay with the possibility of mould, and that the other apple slices covered in salt would be the most desiccated, therefore the best preserved, with the Table Salt experiment being the best as this salt was the most natural.

Method: 
1. The mass, height and width of the Apple was recorded before the apple was sliced. The amount of salt used per experiment was also weighed, and the current room temperature was recorded and was maintained for all weeks of the experiment (see measurements in appendix 1).
2. The Apple was then cut into 4 equal segments using a knife (segments may not be exactly equal as an allowance for human error needs to be considered), and then the mass, height, and weight of these was also recorded, using scales and a ruler, (see appendices 2.1-2.4) and was recorded down under week 1. 
3. Next the apple slices were placed into polythene Ziploc bags. They were all labelled with their salt used, as well as the date of the start of the experiment and the names of the people involved. They were then sealed and tapped shut with Sellotape to stop anymore air from entering the bag and affecting the results (see appendix 3).
4. Afterwards the bags were left in a room at about 21oC to dry for a week.
5. After a week, the bags were then opened, and the apple slices were taken out, had any excess salt brushed off, and had its height, weight, and mass recorded, and then was placed back inside the bag and sealed.
6. The bags were then left for another week and process was repeated.

Results: 
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Description automatically generated]After the control apple was left for a week, it showed signs of mild decay by turning slightly brown and there was mild yellowing on the skin of the apple (see figures 1 and 2). The apple still felt firm and still had a very strong resemblance of an apple. As seen in Appendix 2.1, it is observed that although the apple lost 0.37g of mass, it gained 0.6 cm on its width, and 0.3cm on its height. These results were unexpected as it was predicted that the apple would start developing mould and rotting. This may be due to an accumulation of gasses building up within the apple, caused by the death of microorganisms living within the apple. Later on in week 3, the apple is showing further signs of decay with an increase of browning within the apple’s flesh and an increase in the yellowing of the apple’s skin (see figures 3 and 4). The apple still remained somewhat firm; however, it was slightly soft, but still looked like an apple. It can be presumed that the built-up gasses have begun to escape, as although the width has remained at 3.8cm, the height dropped by 0.5cm and the mass by 0.13g. These results were surprising as more decay and a significant and noticeable softening of the flesh was expected. The results were cross referenced with a video found on YouTube of a rotting apple experiment [footnoteRef:1] (time stamped at 0:29, which shows 21 days or 3 weeks since their experiment started), and comparing the decomposition of our apple vs theirs, it can be proven that the apple from this experiment decayed at a significantly lower rate. This could be for a variety of different reasons, such as the apples being stored in rooms at different temperatures, however the most likely explanation, is that through sealing the bags by removing much air as possible, it limited the amount of oxygen from getting to the apple and therefore slowing down the process of decay.  [1:  Temponaut Timelapse, Apple Decomposition Timelapse, YouTube (2016)
 https://www.youtube.com/watch?v=tyR3LHr6EwU [accessed 09/04/26]] 
Figure 1 - Control Apple (week 3)
Figure 2 - Control Apple (week 3)
Figure 3 - Control Apple (week 2)
Figure 4 - Control Apple (week 2)

Although the apple lost some mass, it only lost 1.88% of its total mass, therefore proving that an apple with no salt is not the most optimal way of preserving fruit or a human.
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Description automatically generated]The Epsom Salt apple showed strong signs of decay during week 2. As observed in figures 5 and 6, there is evidence of mould growing within the apple, with the presence of black specked dots within the flesh and a brown discolouration on the skin of the apple. The apple had a soft fleshy texture. As seen in appendix 2.2, although the width remained the same, the height decreased by 0.3cm, and the mass by 10.43g. Later on, during week 3, it can be observed in figure 7, that more species of mould have begun to develop within the flesh and skin of the apple. There appears to be black, green and a fuzzy mould. The apple still remained soft and fleshy but was incredibly damp due to the decomposition. However due to the use of Epsom salts, the apple did not have an unpleasant smell and removed any bad odours. As observed in appendix 2.2, it is observed that in week 3, the width decreased by 0.4cm, the height by 0.8cm, and the mass by 5.84g. Figure 6 - Epsom Apple (week 2)
Figure 5 - Epsom Apple (week 2)

The total loss of mass is recorded to be 16.27g or 53.39%. Although this is a good percentage loss of the mass of the apple. It is not a reliable method for the mummification of fruit or a person, because the production of mould and decay within the fruit would cause it to disintegrate, leaving nothing left preserved that can be mummified.  
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Description automatically generated]The table salt apple remained well preserved during week 2. As shown in figure 8, although the apple has slightly changed shape, and colour from a bright red to a pink hue, it still is recognisable as an apple. It has a soft fleshy texture. As seen in appendix 2.3, the apple has maintained its width, but has lost 0.1cm from its height and 14.47g from its mass. Later on in week 3, it can be observed that the apple looks very similar to the apple in week 2, and it also had the same texture and touch. However, it can be observed in the table shown in appendix 2.3, that although the apple had lost 0.2cm in width, and a further 0.4cm in height, the overall mass had somehow increased to 15.24g, which is a 0.4g increase from week 2. Although the apple had lost 48% of its overall mass, the increase in mass from week 2 to week 3 was surprising. Although this could be down to a variety of reasons, perhaps the most probable cause is down to the accumulation of salt crystals (as can be seen in figure 8), so perhaps some of these salt crystals remained within the flesh of the apple, therefore adding mass. Figure 8 - Table Salt Apple (week 2)
Figure 9 - Table Salt Apple (Week 3)
Figure 7 - Epsom Apple (week 3)
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Description automatically generated]Although the apple, lost less mass than the Epsom salt apple, this desiccation proves to have the highest quality, because the apple has maintained the appearance as an apple, and there are no signs of decay or the formation of mould, as with the other experiments so far. Figure 11 - 50/50 Apple (week 3)
Figure 10 - 50/50 Apple (week 2)


The 50/50 apple (using 100g of table salt and 100g of Epsom salt), appeared to provide extremely similar results to the table salt apple for both weeks 2 and 3 (as shown in figures 10 and 11). The apple maintained a pink hue, with no decay present, and had a soft, fleshy texture. Interestingly, as shown in appendix 2.4, this apple has lost significantly more than the table salt apple. The width from 3.2cm to 2.5cm (with a percentage decrease of 21.87%), the height from 5.6cm to 4.9cm (decrease of 12.5%), and the mass from 28.04g to 11.91g (a decrease of 57.52%). Although it can be seen that the mass did increase by 0.1g, as did with the table salt apple, it again can be presumed that this is likely do to the accumulation of salt crystals within the flesh of the apple.
Due to the decrease in the overall mass being 57.52%, it can be deduced that is 50/50 method is the highest quality method of desiccation from this experiment, due it is having the largest percentage decrease of the mass of the apple slice, as well as the apple maintaining well preserved, recognisable as an apple, and showing no signs of decay, browning or mould at all. 

Conclusion:
As shown in the results, the apple using 50% Epsom Salt and 50% Table Salt was the most desiccated and therefore the best-preserved apple, and therefore suitable for mummification. This is because it shares some of the chemical compounds of Natron salt which is used by the Ancient Egyptians. Natron salt is made up of Sodium Carbonate Decahydrate and Sodium Bicarbonate, as well as small quantities of Sodium Chloride and Sodium Sulfate. Table Salt is made up of 100% Sodium Chloride, and Epsom Salt is made of Magnesium Sulfate. Based on the fact that Sodium Chloride and Sulfate, feature within the chemical compound of Natron salt, and the 50/50 solution featured all these elements, it can therefore be deduced that this solution is a sufficient enough alternative to Natron salt, and therefore provided similar results to how Natron salt may have perhaps acted on the apple. This proves that this is a suitable method of desiccation and could potentially be used in a mummification experiment. 

However, due to the short of time for this experiment, because to the constraints of time allowed in lectures, it is recommended that if this experiment was repeated, that the fruit be left covered in salt for longer, perhaps for 40 days as done in the process of Ancient Egyptian mummifications, to confirm these finding in a more accurate and historical way. 































List of Appendices

Appendix 1: 
	Height
	5.9cm

	Width
	5.6cm

	Mass
	115.12g

	Mass of Salt used per experiment
	200g

	Room Temperature
	21oC









Appendix 2.1:
	Control
	Week 1 
	Week 2
	Week 3 

	Width
	3.2cm
	3.8cm
	3.8cm

	Height
	5.8cm
	6.1cm
	5.6cm

	Mass
	26.5g
	26.13g
	26g



Appendix 2.2:
	Epsom
	Week 1 
	Week 2
	Week 3 

	Width
	3.2cm
	3.2cm
	2.8cm

	Height
	5.6cm
	5.3cm
	4.5cm

	Mass
	30.47g
	20.04g
	14.20g



Appendix 2.3:
	Table Salt
	Week 1 
	Week 2
	Week 3 

	Width
	3.0cm
	3cm
	2.8cm

	Height
	5.4cm
	5.3cm
	4.9cm

	Mass
	29.31g
	14.84g
	15.24g
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Description automatically generated with medium confidence]Appendix 2.4:
	50/50
	Week 1 
	Week 2
	Week 3 

	Width
	3.2cm
	2.8cm
	2.5cm

	Height
	5.6cm
	5.1cm
	4.9cm

	Mass
	28.04g
	11.81g
	11.91g
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