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Simulating Egyptian Mummification through Salt Desiccation

Abstract & Key Words
[bookmark: _Int_WNZk3BXl][bookmark: _Int_TvLII11P]This study examined the effectiveness of salt as a preservation agent by replicating ancient Egyptian mummification using fruit as a model for human tissue. The objective was to investigate the effects of salt on dehydration and tissue preservation over time. It was assumed that fruit samples treated with salt would take longer to discolour and reduce decomposition compared to untreated controls, due to the absorbent characteristics of salt and the likelihood that it would extract moisture from the fruit. This particular experiment consisted of two control and two treated samples, using both peeled and unpeeled banana. The treatment of the non-control samples consisted of covering in sea salt and observed over a period of three weeks. Measurements of visual changes, such as texture, colour were recorded, and the results showed easier maintenance of their initial structural integrity and more consistent colour than the control samples, which exhibited visible signs of decay such as discolouration. These findings support the hypothesis that salt acts as an effective dissecting agent, showing inhibition of breakdown by extracting moisture essential for decay/ The experiment provides insight into the scientific principles underlying Egyptian mummification practices and demonstrates the significance of dehydration in preservation. 
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Introduction
Ancient Egyptian civilisation saw death and the afterlife as immensely important, perceiving it not as a conclusion of life but as a passage to an alternate state of existence. The maintenance of the body after death was deemed crucial for the soul, or ‘ka’ (Taylor, 2001), to survive in the afterlife. While the physical body was seen by the Egyptians as a vessel essential for the survival of the soul, many other items were present for the burial, such as items related to the person’s trade in life, food, and items required for the comfort of the person. The prioritisation of the body and items in terms of preservation shows the importance placed upon burial ceremonies, with mummification emerging as the most advanced preservation technique at the time. It entailed the extraction of internal organs and the application of naturally occurring substances such as natron, to desiccate the body. This technique inhibited degradation by removing moisture, thus removing the possibility of microbial activity and thus the decomposition of the body. This process served as a religious rite, and demonstrated a vast comprehension of preservation.
This experiment utilises and intends to understand historical practices by using fruit as a model to simulate the mummification process. Fruit tissue is relatively comparable to human tissue, possessing a substantial water content, making it appropriate for examining the process and impact of dehydration. The application of salt to the fruit (in this experiments case, multiple peeled and unpeeled pieces of banana) replicates the desiccation conditions produced by natron in ancient embalming and funerary care practices. This approach seeks to link ancient beliefs with modern scientific practice, exploring how the spiritual conventions resulted in practical techniques that actively mitigated decay. This lab experiment hopes to offer a contemporary scientific viewpoint of the practice of ancient Egyptian mummification.

Aims & Hypothesis
The aim of this experiment was to evaluate the efficacy of salt as a preservation tool by simulating the process of mummification using fruit. This study sought to examine how the application of salt influences dehydration and the rate of decomposition in fruit over a period of three weeks. By comparing treated and untreated fruit samples, the experiment aimed to identify whether salt could slow or prevent visible decay.
[bookmark: _Int_3lVbOInV][bookmark: _Int_zueFHloC]It was hypothesised that the fruit samples covered with salt would show fewer signs of decay tan the untreated sample, based on texture and colour. This is because salt is well known to draw moisture out of surrounding material. The elimination of moisture was anticipated to inhibit the creation and activity of bacteria and microorganisms responsible for the degradation of tissue, as they require water for survival and reproduction. Consequently, the salted fruit was predicted to remain more structurally intact and stable, and exhibit less discoloration and remain more firm relative to the control sample.

Methodology
Design: This experiment employed a controlled comparative design to examine the impact of salt on the preservation of banana tissue. Four banana samples were used: two unpeeled sections and two peeled, allowing comparison of both salt presence and the function of the peel, as well as how salt will affect the peel as well as the inside of the fruit. In each pair, one peeled and one unpeeled sample received salt ‘treatment’, while the other remained untreated as a control. The independent variables were the presence of salt and whether the banana was peeled or unpeeled. The dependent variables were changes in physical appearance, including colour, texture, mass and signs of decomposition, such as mould. Controlled variables included type and size of the fruit samples, and environmental factors such as temperature and exposure to air. All samples were in the same environment and conditions to ensure consistency, and observations were recorded over a period of three weeks to assess the effectiveness of salt as a preservative.
[bookmark: _Int_2KFtrgPm]Materials: The materials used in this experiment include a banana, split into four equal sections, for both peeled and unpeeled samples. Table salt was used as the preservative agent, with four air-tight bags to store the samples individually, each labelled with information regarding whether it was peeled or unpeeled, as well as control and experimental conditions. A knife and cutting board were also used in the initial preparation of the samples, as well as cling film to initially treat and transport the samples to where they were then left for the duration of the experiment.
Procedure: First, the banana was selected and divided into four samples of approximately equal size. Two samples were left unpeeled, while the other two were peeled to reveal the fruit tissue. Two samples, one peeled and one unpeeled, were treated with a generous amount of table salt, ensuring all sides were covered, as well as a reasonable amount of additional salt applied inside the bags to ensure they remained covered. The samples were then labelled according to condition: Peeled – Sea Salt, Peeled – Control, Unpeeled – Sea Salt, and Unpeeled – Control. Once the correct samples were covered in table salt, extra was added into each of their bags, and the samples were placed in their respective bags and left. They were kept in the same bag, in the same place, and all samples experienced the same temperature and humidity as the others. While it cannot be said that the temperature was controlled the whole length of the experiment, the samples experienced the exact same conditions as they were placed next to each other for the duration of the experiment to ensure a fair outcome. Observations were recorded every few days for a duration of approximately three weeks. Each sample was checked for qualitative changes such as colour, texture and density. Liquid released primarily by the control samples was documented, although remained within the bag. The salted samples were checked regularly to ensure adequate and similar coverage for both the peeled and unpeeled samples. Upon conclusion of the observation period, final measurements and documentation was carried out, and the results analysed to evaluate the impact of salt on the rate of decay of the samples.

Results
[bookmark: _Int_zIe8TBvW][bookmark: _Int_RuQRgdEn]The results of this experiment indicated clear disparities between the salted and control banana samples, especially in the peeled condition. The peeled banana was comparatively well preserved during the observation period. Despite developing a slightly more brown appearance than when first placed within the salt, it generally stayed an appropriate colour and firm texture as expected of a “normal” banana. It generally preserved its integrity and exhibited very few indications of decomposition in comparison to the other samples. In contrast, the peeled control sample exhibited significant deterioration. It became soft, discoloured, and developed visible mould, indicating the rapid decomposition due to the lack of preservation. This highlights the effect of the salt as a preservative, and its ability to slow the breakdown of exposed tissue, particularly in fruit, making it likely to exhibit similar properties with its use on human tissue. The unpeeled samples exhibited less distinction between the control and experimental conditions. The unpeeled banana treated with salt did not remain as well preserved as the peeled sample. This was likely in part due to the fact that the peel itself did not appear to be affected by the salt, thus making it likely that as the peel was degrading, it was making the fruit itself decompose due to its proximity, with the salt only able to assist in slowing the decay on the exposed surfaces. Although it showed slightly less softening and discoloration than the control, the peel still turned black, and the fruit showed signs of deterioration. Similarly, the unpeeled control sample exhibited similar blackening and decomposition, but was accompanied by noticeable differences in texture and appearance, more so than the treated sample.

Discussion
The results of the experiment largely support the original hypothesis that salt would act as an effective preservation agent by reducing decomposition. The peeled banana that was treated with salt showed significantly less decay relative to the peeled control sample, indicating that the salt successfully slowed the decomposition and breakdown of the fruit tissue. This is likely to be due to the hygroscopic properties of salt, drawing out the moisture and water of the fruit, establishing an environment less conducive to the growth and activity of the bacteria responsible for decomposition. In contrast, the control samples, particularly the peeled banana, showed significant signs of decay, including mould growth, discolouration, and becoming increasingly soft. This supports the idea that moisture plays a key role in decomposition, as the untreated samples retained water that allowed bacterial activity to occur more quickly. However, the results for the unpeeled banana samples were less pronounced, both the salted and control samples showed significant darkening of the peel and indications of degredation, with only a slight difference between the two, particularly in the peel. This suggests the presence of the peel may have limited the effectiveness of the salt. A possible explanation for this may be that the peel acted as a barrier, with limited water content itself, rendering the salt ineffective as well as preventing it from making direct contact with the fruit and therefore fully drawing out moisture. As a result, dehydration was less effective and decomposition was able to continue. 
[bookmark: _Int_48Oo2g7F]These findings align with the concepts of ancient Egyptian mummification, where the removal of internal organs and exposure of tissues allowed natron salt to effectively dehydrate the body. In this experiment, the peeled banana more closely simulated exposed tissue, potentially explaining its better preservation. There were however several limitations to this investigation, such as variations in sample size and uneven salt coverage may have affected the results. Environmental variables such as temperature and humidity were not actively or strictly controlled either, however all samples experienced the same conditions. Overall, the experiment illustrates that salt can serve as an effective preservative, especially when in direct contact with the material being preserved.

Conclusion
In conclusion, this experiment assessed the effectiveness of salt as a desiccation agent by replicating the mummification process with banana samples. The results showed that salt effectively inhibited decomposition, especially in the peeled banana, which maintained its structure and showed fewer signs of decay relative to the untreated control. This supports the hypothesis that salt can preserve organic material by extracting moisture. The results also indicated that salt was less effective on unpeeled samples, as both treated and untreated samples showed similar levels of discoloration and decay. This suggests direct contact between the salt and fruit tissue is essential for effective preservation. The findings illustrate the principles of Ancient Egyptian mummification, indicating dehydration is crucial for inhibiting decomposition. Despite some limitations, the experiment effectively demonstrated how salt can be used as a preservative for organic material.
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