Analytical report on the process of natural decomposition and salt included desiccation, replicated using tomatoes.
Abstract:
This report will analyse the efficacy of salt and silica as a desiccant. Studying the effect of decomposition, desiccation, and partial mummification on a control variable and the independent variable, respectively Tomato I and Tomato II. The aims of this report are to give a clear and concise methodology with description and reasoning behind the experiment performed. This study will remain strongly versed in academic debate and Egyptology. This experiment will be examined and further critiqued in methods of improvement, in contextualisation from ancient Egyptian and contemporary methods. The resulting study, revealed the effectiveness of salt-silica compounds in preserving organic matter of Tomato II, while contrasting with the active decomposition process taking place in Tomato I. 
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Introduction:
This report will evaluate the efficacy of salt as a desiccant, testing its preservative capabilities on two tomatoes. The process of decomposition will be observed unaltered in one control tomato (Tomato I), while the other tomato (Tomato II) will be exposed to various desiccants. Tomato I and II will be observed weekly over a four-week period, in aims of documenting and elucidating the processes of decomposition and desiccation. Furthermore, this report will seek to contextualise desiccation and by extension mummification in consultation with Egyptian, archaeological, and scientific analysis, in aims of displaying the efficacy of salt on preserving organic material. Desiccation is the process, act, or state of removing moisture from an organism, this resulting lack of water can slow the decaying process, allowing for the preservation of organic matter (Carrio and Rossello, 2013, pp. 344). Desiccation can be controlled with certain desiccant’s such as sodium chloride (salt), which helps to remove moisture when in contact with organic materials. Within this experiment cooking salt, soda crystals and silica gel were the chosen desiccants, due to their accessibility and ability to remove moisture. 
Methodology (see Appendix 1 for full list of materials used)
The experiment initiated with the selection of a Tomato, which would be cut in halves to become Tomato I and Tomato II. The Tomato chosen was a red garden tomato (Solanum Lycopersicum), due to its high-water content and protective outer skin, as it would be reactive to sodium-silica desiccation, while displaying decomposition and produce easily visible and quantifiable results. Each tomato was weighed after being bisected to track water loss, and changes in mass over the four-week period. Tomato I weighed: 45g while Tomato II weighed 36g. Tomato II had it’s locular gel and seeds removed with the outer skin being kept on. This was done to simulate mummification methods performed by ancient Egyptians using embalming in which the ‘organs’ were removed to slow decomposition (Jackowski et al, 2008, pp. 1477). Tomato I remained unaltered to observe the effect of greater water content as a control to Tomato II.
After being weighed, the tomatoes were then placed in separate archaeological zip-lock bags to stop external contamination interfering with results. Tomato II’s bag was then filled with 100g of cooking salt (sodium chloride) and 70g of soda crystals (sodium carbonate). Sodium chloride and carbonate were used as they are accessible and moreover, to replicate Egyptian mummification which coated the body in a natron compound (Lucas, 1932, pp. 125) or solution (Jones et al, 2018, pp. 192), to preserve it and delay the natural process of decomposition through desiccating the flesh, limiting microbial activity. After the salt was added and both bags sealed, they were left until the following week where they would be observed. 
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Fig. 1 (Above) (Morris, 2021). The picture captures the start of the mummification experiment (16th of September). Displaying the freshly cut and disembowelled Tomato I (left) and II (right), respectively. Both tomatoes are unchanged apart from their anthropogenic modifications. Photos will be used throughout for longevity and to record the physicality of the tomatoes. Over the experiment none of Tomato II’s desiccants or water would be removed, instead it was compounded with greater quantities of salt, and silica compounds if water or moisture was present. This was done to examine the effects of different compounds in coalition over the observational period, and in part due to restrictions present when performing the experiment. 
On the first weekly observation (23rd of September), Tomato II was given an extra 100g of cooking salt, to help remove water released as it desiccates, alongside 1.22g of silica gel. On the second weekly observation (30th of September) Tomato II had osmotically emitted more water, and so 50g of soda crystals and 70g of cooking salt was added. This added salt and silica was included to both absorb the water and to stop putrefaction (Abdel-Maksoud & El-Amin, 2011 pp.133) while keeping an increasing desiccant ratio to the tomato II’s mass.  Upon the final week’s observation (8th of October) no additional salt or silica was added, as moisture build up had dissipated. The Tomatoes were then weighed on the final week, to compare weight loss over the experiment.
Results and Observations:
The first weekly observation yielded expected changes as the desiccation process begins. Primarily with Tomato II, as water began to leave the cells and began fill the bag with reddish liquid. The texture became rougher, but the excess water left it still malleable, allowing it to form to the shape of the bag. The smell of Tomato II also became stronger suggesting some decomposition may be taking place. However, the smell of Tomato II was not as strong as Tomato I, which seemed to be developing tiny particulate mould on it’s cut surface. Despite these changes Tomato I was largely unchanged compared to the transformation happening within Tomato II. 
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Fig. 2 (Above) (Morris, 2021). Displays Tomato II and the water released during its desiccation process.  
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Fig. 3 (Above) (Morris, 2021). Tomato I, and its largely unchanged appearance at first observational week. 
The second observational week recorded greater changes in the structure of both tomatoes. Tomato I had two noticeable patches of external mould. Furthermore, decomposition was taking affect with condensation all over the bag, displaying observable microbial breakdown, and putrefaction of the organic material. However, the skin of Tomato I, was still round and unmarked displaying much of its original water weight still held inside. Tomato II notably had gone through a transformation with the outer skin possessing a very rich red hue, alongside a hardened outer skin it was no longer as malleable as the previous week, revealing the dehydration and desiccation of the cells.  No mould or active decomposition appears to present within Tomato II, only noticeable by the smell. 
On the third and final observation week greater changes between Tomato I and Tomato II could be distinguished. Tomato II now had a culminative amount of 170g of cooking salt, 130g of soda crystals and 1.22g of silica gel. Tomato II had a shiny leathery-rubbery feel, with rough and porous texture, in addition to greater rigidity. Moreover, this leathery appearance appears to due to the osmotic shrinkage and salt barrier slowing the decomposition, of which there appears none. Tomato I however, is beginning to decompose noticeably, with powdered green mould covering it indicating the presence of a fungi (Kider et al, 2011, pp. 4).
 Tomato I, is saturated and bloated with water in appearance, released as the microbials break down cell walls. The structural integrity has also significantly weakened allowing it to be articulated much more easily. The tomato’s display differing levels of decomposition and desiccation, which are displayed in their weight’s post-experiment. Tomato 1 weighed: 35.71g with a loss weighed of 9.29g (45/35.71*100). While Tomato 2 weighed: 25.83 with a loss of 10.17g (36/25.83*100). Proportionally Tomato I lost 20.64% of it’s starting weight, while Tomato II lost 28.25%. 
[image: ]
Fig. 4 (Above) (Morris, 2021). Tomato I at final observation, bearing characteristic mould, and water, displaying decomposition that naturally occurs. 
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Fig. 5 (Above) (Morris, 2021). Tomato II, displaying the rich red and ‘leathery’ outer skin. No mould has formed, and no decomposition is visually observable. The desiccation process has successfully preserved this tomato beyond what is naturally sustainable in the test environment over the four-week observation period. 
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Fig. 6 (Above) (Morris, 2021). Tomato I and II displaying loss in weight over the four-week observational period. Tomato I had lost a substantial amount of weight; losing 20.64% of its original despite being unaltered, however this was due to decomposition and water being released during the process (Kider et al, 2011, pp. 3). Tomato II lost 28.25% of its original weight, with little visual sign of decay, the greater weight percentage loss can be attributed to the salt and silica compound which removed greater amounts of moisture and stopped putrefaction. 
Discussion:  
The results reveal the efficacy of using desiccants to preserve organic material. Initially when starting the experiment, the physicality of Tomato II and Tomato I were similar with only anthropogenic changes made to Tomato II. However, as the experiment progressed changes became noticeable to both the composition, texture, structure, and smell of the tomatoes. 
Tomato I:
Tomato I as shown in fig. 4 depicts the effects of unaided decomposition over the experimental period. With very noticeable decomposition, large green mould forming across the faded red surface, damaging the structural integrity, and making it malleable while releasing water mass through the weakened cell walls. Tomato I was subject to ‘fungal-bacterial interactions’ (Glassman et al, 2018, pp. 11998), due to the lack of sanitation and microbes already present within the tomato and zip lock bag. If the experiment was repeated, temperatures and humidity for both tomatoes should be recorded weekly. This would allow accurate and greater delineations of change in samples as Hardie explains ‘a samples water content and thus composition will change based on humidity and temperature’ (Hardie, 2021, Article) (Wang et al, 2016, pp. 103). Furthermore, ideally a longer observational period would yield, more conclusive results. 
Tomato II: 
Tomato II was anthropogenically modified to liken the Egyptian mummification and desiccation process (Al-Shorman, 2005, pp. 51). Through its removal of the locular gel and seeds, it was to replicate the process of Egyptian of removal of internal organs which held bacteria that would accelerate the break down the body (Loynes, 2015, pp. 4). Furthermore, the salt and silica compounds added were done so, to further replicate the Egyptian mummification process involving immersion in a natron bath, which would act as a desiccant (Williams, 2018, pp. 2), allowing the preservation of identity and form of Tomato II. 
Identification of a body is of notable importance with Egyptian mummification techniques, as it had great importance on the individual successfully perpetuating personhood in the afterlife (Ikram, 2010, pp. 1). However, if repeating this experiment a stronger initial concentration of desiccants at the ratio of 10:1 (Abdel-Maksoud & El-Amin, 2011, pp.134) would further dehydrate Tomato II allowing additional observable results over the time frame. Moreover, the darkening of the tomato’s skin to a ‘rich red’ could indicate deoxygenation (Hardie, 2021, [Article]) and the halting of microbial breakdown due to desiccation. The leathery, rigid and shrinkage in appearance of Tomato II is caused by the removal of water out of the cell, causing the organic structure to change, preserving its matter in mummified state (Jackowski, et al, 2008, pp. 1478). 
When weighing Tomato II there was a margin of error, due to the salt crystals attached as they could not all be removed without risk of damaging the tomato. In future, the documentation of weekly weighing would add credibility to the weekly observations, and the changes in mass induced by desiccation and decomposition. The quantity of silica gel added was lower than desirable, ideally at-least 10g to note observable changes (Weintraub, 2002, pp. 1-2). However, despite minor alterations, the experiment confirmed the proposed hypothesis of the efficacy of desiccants in preserving organic matter against a control. Displaying a very effective (and cheap) method of perpetuating organic material, using methods adapted and replicated from ancient Egyptian embalmers. 
Conclusion:
The culmination of both research and experimental archaeological methods yields an Egyptian inspired reproduction of the mummification and desiccation process. While comparatively displaying the physicality and percentage weight loss of Tomato I & II. From these results it is apparent that the desiccants removed a greater percentage of moisture, losing 28.25% of its original weight, while keeping its physical form and identifiable characteristics. Tomato II showed no signs of the decomposition present in Tomato I. Tomato I lost 20.64% of its weight over the observational period, with the appearance deteriorated and evidence of microbial decomposition. The salt-silicate desiccation and partial mummification process proved to be successful in preserving organic matter, with the removal of locular gel to simulate internal organs displays the efficacy that a similar process would have been performed on mummified bodies in ancient Egypt. 
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Appendix I: Materials and Equipment.
1 x Garden Tomato. 
2 x Archaeological Finds bag with zip lock seal
170g Cooking Salt – Sodium Chloride (Sainsburys 1.5kg)
130g Soda Crystals – Sodium Carbonate (Dripak, 1kg) 
1 x Tablespoon (To move salt if need)
1 x Weighing Scales (200g max weight)
1 x Scalpel
1.22g Silica gel capsule.
1x medium 200g container to weigh salt.
1 x Phone Camera (recording results)
1 x Pen & Paper
Appendix II: Method and Procedure. 
Sanitised surface and hands, to remove possible external microbial influence. Using scalpel cut tomato into halves. Cut locular gel and seeds out of one half. This half becomes to variable tomato. The other half becomes the control tomato (which nothing will be done to). Weigh both halves, record weight. Place both halves into archaeological finds bags. Place salt within the variable tomato bag. Weigh and record amount of salt used. Observe weekly, for a period of 4 weeks. Add (varying) amounts of salt(s), for differing affect(s) per week. Record changes in texture, smell, and appearance with each weekly observation. On the final observation take both tomatoes out of their archaeological finds’ bags. Record weight of control tomato. Remove variable tomato using spoon, and then remove as much salt stuck to it as possible and weigh on scales. Record the difference in weight from first weighing to final observation. Work out percentage loss using formula Y (Weight lost) / X (Starting Weight) * 100 ( Y/X*100).
Weight loss in tomatoes, over 4 week period.

Tomato I	
1	2	45	35.71	Tomato II	
1	2	3	36	25.83	Time: Week 1 -4


Weight in Grams
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