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Abstract:
The field of Mummification is not fully understood as ancient methods were not fully documented, however, in Ancient Egypt it is known that they used Natron, a form of salt. This experiment focuses on whether fruit can be mummified using salt (sodium bicarbonate, sodium chloride and magnesium sulphate) and which salt is the most successful. It succeeds in its aims within the time constraint, and the experiment finds that sodium chloride (table salt) has the most success with sodium bicarbonate and magnesium sulphate both moulding but having some success in withdrawing the moisture of the pear.
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Introduction:
Mummification is the preservation of a human body through desiccation[footnoteRef:1]. This can happen naturally as it did thousands of years ago and still does today or artificially in methods nearly as old some examples can be found in the ice mummies such as Otzi of Italy/ Austria and the smoked mummies of Papua New Guinea, with some of the most famous examples found in Ancient Egypt. Particularly, with the best-preserved examples being of the eighteenth dynasty. [1: Öhrström, L., Tekin, A., Biedermann, P., Morozova, I., Habicht, M., Gascho, D., Bode‐Lesniewska, B., Imhof, A., Rühli, F. and Eppenberger, P. (2020). Experimental mummification—In the tracks of the ancient Egyptians. Clinical Anatomy, 33(6), pp.860–861. doi:https://doi.org/10.1002/ca.23568.
] 

Following the documentary Mummifying Alan, in which Alan Billis is mummified to the best of modern science and based on the 18th dynasty methods of mummification, this experiment sets out a classroom friendly method in which hands-on results can be achieved for mummification. This experiment looks for two aims, one: whether the mummification – in context of this report pears – in different kinds of salt is possible and two: which of three salts achieves this better, if they achieve it at all.
Method:
Items used in this experiment included a pear, a knife, chopping board, clip seal plastic bags, salt (sodium bicarbonate, sodium chloride (table salt) and Epsom Salts), tissue paper, electronic scales, glass beakers, electronic callipers and dental tools. 
The process followed chopping the pear into four similar parts, using the knife and chopping, placing each of the four pieces into separate plastic bags, the heaviest piece was used as the control so the experiments would be as similar as possible. By this point the flesh of the pear segments had already started to brown, they were each weighed and recorded before being put in bags. The control was sealed and put to the side, labelled as number one, as were the other three bags labelled with the salt that would be put inside and with numbers two through four.
Experiment three but bag one was Sodium Bicarbonate; the pear slice was placed in its bag and at first 100 grams of Sodium Bicarbonate was added. It was found that 100 grams did not fully submerge the segment, the next fifty grams were sufficient in covering the segment fully and experiments one and two followed with their respective salts – experiment one in Epsom salts and experiment two in table salt, 150 grams placed in each. 
Each bag was then twisted due to the odd shape and to push the air out and taped down. The bags were left in the classroom which was around 21 degrees Celsius on the first day of the experiment (March 5th) though it likely did not stay that temperature over the next three weeks as it was a classroom and used by other people. 
The bags were covered in a sheet and as far as could be told were not touched until the next week (March 12th). This time they were removed from the salt, put on paper towels to protect the tables from getting sticky and as much salt as possible was removed carefully and with the hooked dental tool that allowed for the salt to be gently scraped off. Each segment including the control was re-weighed and measured with electronic callipers, the total pear was measured in week one but not each segment as this week had been. 
After this, they were placed back into the bags of salt and resealed. This was then repeated in the final week (March 19th). Photos found in Appendix B, follow the process during each week and the results of the experiment. 
Data and Results:
Week One:
This is when the experiment began and the pear cut into four segments, shortly after being cut the inside of the pear began to turn brown due to oxidisation of the enzymes[footnoteRef:2]. The flesh was a bright but pale green with minimal bruising. In total the pear weighed at 104.02 grams while it was 71.02 millimetres in height, 57.84 millimetres at its widest point and 30.92 millimetres at its narrowest.  [2:  Institute of Food Science and Technology (2019). Fruit and vegetables: enzymic browning. [online] Institute of Food Science and Technology. Available at: https://www.ifst.org/lovefoodlovescience/resources/fruit-and-vegetables-enzymic-browning [Accessed 26 Mar. 2026].
] 

Separately, the control segment weighed in at 34.91 grams, experiment one (Epsom salt) weighed in at 22.17 grams, experiment two (table salt) weighed in at 25.73 grams and experiment three (sodium bicarbonate) weighed in at 21.20 grams. Unfortunately, the separate segments were not measured at his point (all measurements can be seen together in Table 1 in Appendix A).
Week Two:
[bookmark: _Int_1OUiKdjO]After sitting in salt for a week the experimental pear segments had already changed significantly. Control had changed very little, browning at the edges, turning harder than it started out and dropping 0.25 grams in weight to 34.66 grams as seen in Figure VII, Appendix B.  However, experiments one through three (as seen in Figures VIII, IX & X in Appendix B) have already begun to react. Not necessarily in the manner the experiments aim for as experiment one (Epsom) salt has mould growing but as Epsom salt is not truly salt, otherwise known as Magnesium Sulphate – a compound of magnesium, sulphur and oxygen[footnoteRef:3]. [3:  Elliott, B. (2018). Epsom Salt: Benefits, Uses, and Side Effects. [online] Healthline. Available at: https://www.healthline.com/nutrition/epsom-salt-benefits-uses [Accessed 28 Mar. 2026].
] 

Experiment one still decreased by nearly by half from 22.17 grams to 12.09 grams, the skin mostly retaining a its original light green colour and while the flesh turned light brown on one side and black on the other with mould beginning to grow (see Figure VIII in Appendix B). Though the heights were only measured of the total pear in week one the numbers still indicate shrinkage as the week one total numbered 71.02 millimetres, while week two experiment one numbered 54.3 millimetres, width cannot be compared with week one.
Experiment two showed better results, still decreasing roughly the same as experiment one from 25.73 grams to 12.06 grams, however it maintained most of its colour, browning only slightly and curled in on itself much like dried fruit. Experiment three, worked perhaps the least despite being in a form of salt, decreasing the least in weight by just 6.05 grams from 21.20 grams to 15.15 grams compared to the 10.08 and 13.67 grams respectively. The skin turned fully black with parts of the inside browning, it however, did not seem to be mouldy as experiment one did.
Week Three: 
In the final week the control changed more in comparison to week two, while visually it did not change drastically - the skin becoming paler losing almost all the green and the insides gaining a little mould (as seen in Figure XI in Appendix B) - the weight decreased by 0.46 grams to 34.2 grams as opposed to the previous week and with height measurements to compare it also shrunk from 69.98 millimetres in height to 67.89 millimetres. It changed in width measurement also but as the measurement at the widest point went from 53.88 millimetres to 56.01 millimetres, it is more likely there was human error involved than it growing in width despite decreasing in its other measurements.
Weight loss slowed in experiments one and three with a weight decrease of 2.99 grams for experiment one to 9.1 grams and 0.75 grams for experiment three, to 14.4 grams. However, experiment two increased in weight by 0.24 grams from 12.06 to 12.3 grams. Height differences can be found in Table 1 in Appendix A.
Following these results, experiment two (table salt) was perhaps the most successful at mummifying the pear, however it was also the only one to increase in weight, even if only slightly, between week two and three. Both experiments one and three as well as the control went mouldy to different extents by week three, experiment two being the only that did not visually mould. 

[image: ]

Discussion:
This report aimed to show whether fruit could be mummified (or desiccated) in three different forms of salt, and which did so better. In the time allowed for the experiment it has not been achieved perhaps as fully as it could, however, the segments of pear had shown evidence of moving towards the intended result. 
Even then the results are lacking in accuracy and without doubt contain human error. The experiment itself, considering the environment it was made in is near as accurate as it can be however, to have a truly accurate (or as accurate as possible) experiment several steps would have to change. 
It would have been better to take place in a temperature-controlled room, where the temperature could be monitored and maintained whereas it was taken in a classroom that was in use by others outside of the experiment. Temperature no doubt fluctuated, with windows being opened and closed and other factors, including radiators and external temperatures, which would have impacted the experiment greatly, with higher temperatures speeding up the process of decay and cooler temperatures slowing it. 
Equally, an experiment where the salt is changed each week may change findings as without the experiments sat in the moisture originally drawn out and may be why experiment two, the table salt experiment increased in weight between week two and three. Furthermore, better accuracy in cutting the segments into more equal weights and measurements may also make the experiment fairer because the pear segments varied but the amount of salt used stayed the same. 
Ideally the same experiment would be run, several times by several people to compare results, with only one set of data it is difficult to say just how accurate the results are. Further experiments may include sets of data for different pears, weights, temperatures, locations and timeframes as all impact the verifiability of the experiment. Even the container in which the pears were kept in would have impacted the experiment and containers such as different types of bags even if just different brands, airtight containers or vacuum seal containers will drastically impact the results of the experiment.
Of course, these changes would directly impact the practicality of the experiment and whether it was possible to do in the classroom. More realistic changes when taking environment into account may be to change the salt each week, to manage the temperature more closely by keeping the room locked, measuring the segments more accurately and having the several people do the experiment to increase data sets.
Conclusion: 
In conclusion, this experiment set out to discover, one: whether it was possible to mummify pear in salt, and two: which form of salt did so better. The data set provided by this experiment proved that, within the confines of this experiment, aim two was achieved and that table salt (experiment two) was the most successful in the act of mummifying a segment of pear. Its success in proving aim one is limited because while there is evidence towards mummification, particularly in experiment two, the time constraint meant that the experiment did not reach a natural conclusion and could not adequately prove the extent of mummification that could be achieved. 
The steps that could be taken to make the experiment more accurate would of course impact upon the outcome of the experiment and which salt is best and whether the aims can be reached. However, despite the accuracy of the experiment being debatable, it achieved what it set out to show, regardless of methods to make it better.
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Appendix A: 
Table 1:
	
	
	Weight
	Height
	Width
	Colour
	Texture

	
	Total
	104.02g 
	71.02mm
	57.84mm
	Light green, lightly bruised.
	Smooth

	Week One
	
	
	
	
	
	

	Control
	
	34.91g
	
	
	Green skin, browning inside.
	Smooth, soft.

	Experiment One 
	
	22.17g
	
	
	Green skin, browning inside.

	Smooth, soft.


	Experiment Two
	
	25.73g

	
	
	Green skin, browning inside.

	Smooth, soft.


	Experiment Three
	
	21.20g

	
	
	Green skin, browning inside.

	Smooth, soft.


	Week Two
	
	
	
	
	
	

	Control
	
	34.66g
	69.98mm
	53.88mm
	Green, brown spotted.
	Slightly wrinkled around the edges, hard.

	Experiment One
	
	12.09g
	54.3mm
	22.93mm
	Green, brown inside.
	Wrinkled and mouldy, slightly soft.

	Experiment Two
	
	12.06g
	60.94mm
	18.81mm
	Light green, brown.
	Wrinkled, like dried fruit.

	Experiment Three
	
	15.15g
	62.84mm
	24.77mm
	Black, brown inside
	Slightly wrinkled, dried.

	Week Three
	
	
	
	
	
	

	Control
	
	34.2g
	67.89mm
	56.01mm
	Green, brown spotted, mould.
	Slightly wrinkled around the edges, hard.

	Experiment One
	
	9.1g
	50.66mm
	16.04mm
	Mostly black, with some pale insides left, mould.

	Wrinkled and somewhat desiccated but still a little wet.

	Experiment Two
	
	12.3g
	62.24mm
	16.83mm
	Light green, slightly darker brown around the edges.

	Desiccated, spongy like dried fruit.

	Experiment Three
	
	14.4g
	56.61mm
	25.48mm
	Outside entirely black while inside has darkened to a greenish brown, mould.
	Hard, somewhat wrinkled.
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Figure II: Experiments and Control sealed after submerging in salt.
Figure I: Total pear being weighed.
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Figure VI: Sodium Bicarbonate being weighed.
Figure V: Experiment Three, being weighed.
Figure IV: Experiment Two, being weighed.
Figure III: Experiment One, being weighed.
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[image: ][image: ][image: ][image: ][image: ]Figure XIV: Experiment Three, Week Three.
Figure XIII: Experiment Two, Week Three.
Figure XII: Experiment One, Week Three
Figure XI: Control, Week Three.
Figure X: Experiment Three, Week Two.
Figure IX: Experiment Two, Week Two.
Figure VIII: Experiment One, Week Two.
Figure VII: Control Week Two.
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