The effects of desiccation on various food types.  
  
Abstract 
This experiment was completed to replicate the conditions of an Ancient Egyptian mummification process and observe the effects of this desiccation process on food. An experiment was carried out to discover the effects observed of a salt composition on chosen food types - an orange, a pear and a hotdog. The results were compared of the effects of the control and experiment specimens. The dehydration process was observed over three weeks that differed between the foods and how the salt had contributed to this process. The aim of this experiment was to monitor the changes made to the food samples where one was encased in salt, and one was made a control without salt. 
The results of this experiment have not followed the expected hypothesis in which all of the food was to decompose slower. Not all of the samples were observed to dehydrate slower, as the pear completed the process quicker in the salt composition than without. The pear being the outlier of this experiment allows for further research and experimentation on different food types, in which can be analysed to find the reason behind what makes certain foods desiccate in these ways. This could be moisture content, ripeness, cell size or something unconsidered when looking at these results. 
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Introduction 
Throughout Ancient Egypt, starting from the predynastic period, evidence of mummification can be found. This includes both natural and artificial mummification processes. Stemming from the deceased being lightly wrapped, shallowly buried in the sand for a natural preservation, to the artificial process in which natron (a salt composition) has been used for a better preservation. 
There is evidence of this artificial process being completed in an Ibw[footnoteRef:1], a tent-like structure near the west bank of the Nile due to the usage of water. This may have been used for the symbolic representation of a place of purification for the deceased. This artificial process included many different methods across time periods, including steps of encasing the deceased in natron salt, placing the deceased into a natron bath, resin and cedar oil being inserted into the cavity left behind once the organs have been removed. These various steps could have been taken to preserve the deceased to the best ability, and to prevent any damage, especially by means of biological deterioration by insects and microorganisms[footnoteRef:2]’, the potential use of the antifungal and antibacterial properties of the cedar oil.  [1:  In class]  [2:  Abdel-Maksoud, 2011, pg. 294. ] 

In an effort to replicate this preservation by mummification for the observation of the effects occurring during this process the following experiment has been completed. This experiment has been collectively completed with Cerys Lye and Lexin Jessopp over a three week period. 


Aims 
Throughout this experiment the aim is to see the various changes in both the control and the experiment specimens and the differences faced in the different food types. To see the results in which the food has been encased in a salt composition and observe how it affects different food groups. The aim of this experiment is to observe the desiccation of the food inside the salt and the similar changes faced by the control group and how not being in salt has impacted the decomposition occurring to them. The different rates of decomposition, stunted by the salt and the rate at which it should be occurring as seen by the control. The aim is to see the slowed decomposition and just how much the salt composition has hindered this in the various experiment specimens. 

Hypothesis 
The hypothesis for this experiment is for the salt composition to desiccate the specimens and for the control to decompose as normal and observe the difference in each process. The hypothesis is that all of the specimens will face similar and hindering processes in the control and experimentation bags. The control specimens will decompose as expected but at a slower rate due to being sealed into a bag; hindering any air flow, contamination and insect activity to affect the process[footnoteRef:3]. The experimental bags with the salt composition will slowly be desiccated but barely decompose as the conditions set up will make this difficult to occur.  [3:  In class ] 


Method 
A complete and detailed method in which this experiment followed can be found in Appendix A. 
This method starts with ensuring all the items needed have been collected and placed within the room to ensure accessibility to all participating. To expand in detail on step 3, tables can be found inserted later in this report in Appendix B for the recorded measurements and observed colour changes. A colour comparison has been added to expand the results as another variable that has been observed changing, for this to be standardised for this experiment Pantone colour charts have been used. To complete step 5, the three of us (myself, Cerys and Lexin) decided that a ratio of 70:30 of table salt to Epsom salt would be used for all 3 experiment bags. All 3 specimens of the orange (the segment, half segment and skin) were placed into the same bag and covered with 300 grams of the salt mixture (210:90), the hotdog was encased in 200 grams (140:60) and the pear needed the most at 400 grams (280:120). 
For this method the equipment and steps taken were standardised as much as possible by ensuring the same technique and equipment has been implemented the same way for record taking every week. 


Results 
As observed the hypothesis seems to be correct – except for the pear in which becomes an outlier to the expected outcome. The pear seems to have the observable opposite effect of the desired outcome of the experiment. While the other foods have been preserved as expected inside the salt composition and a slowed decomposition in the control bag; the pear has completed the reversal of this and has decomposed quicker in the salt composition than that of the control. This could be inferred as to be due to the water content of the three food types, in which varies, and the effects of the salt on this in the food samples can be seen. This could potentially be due to the differing water content and the time spent in the experiment – the salt has potentially leeched the water out of the food due to either osmosis or thin cell size making the food more permeable to the salt. Another possibility into the difference between food types is how they naturally ripen and decompose; some, like the pear ripen from the inside out and this can potentially alter the effects of the experiment as a different reaction to the salt has occurred to the pear but not the orange or hotdog. 
Aside from the pear the other two food samples, the orange and the hotdog, have followed the hypothesis, and the desire changes can be observed. This makes the experiment successful as the necessary changes have occurred and can be documented. 
Over the course of the three weeks the results of the orange and the hotdog has been observed as following the aims and hypothesis of this experiment. The orange and the hotdog specimens have been recorded to have lost weight and shrunk in size from week 1 to week 2 but have gained back some weight at week 3. This could be due to the growth of mould which simultaneously breaks down part of the specimens and grows in size itself. All parts of the experiment can be seen following this trend of gaining weight from the mould in the last week, aside from however, the experiment of the pear. The pear in the experiment bag[footnoteRef:4] has instead continued to lose this weight as little mould growth can be seen.  [4: Appendix C, Figure 15] 

Overall the experiment can be seen as successful, including the outcome of the pear, in which can be used as an example of what effects the salt composition could have on other samples with varying water content levels and the effects that can be observed or expected from this process. This experiment is good as the wrong outcome can shape the knowledge gained by this process and how the process can differentiate for multiple samples and show how some items cannot be preserved in this way. This experiment can show both sides of the mummification process and the fact that it possibly did not work and that other methods may have been used by the Ancient Egyptians. In which could be inferred from the types of mummies found from different periods of Egyptian history, that have varying levels of preservation and techniques. This experiment is just one way in which completing the mummification process has been discovered and can help students and learners to understand this process better. 





Appendix A 

Methodology outline: 
1. Select samples for experiment. Ensure double pieces of the same size and weight for standardisation. One for a control and one for an experiment. 
2. Measure starting size and weight for data records. 
3. Write a detailed description of the samples (including the size and weight taken, the state of the samples and the colour for comparison) 
4. Collect a record of starting photographs of the samples. 
5. Decide the salt composition to be used. 
6. Calculate the amount of salt needed and weight out. 
7. Label 2 (or more) plastic bags with: 
· Your name
· The date
· Control or experiment bag
· Salt composition used
· The type of food sample to be used
8. Place the control specimen inside the control labelled bag, remove excess air and seal with tape to ensure no contaminants can enter and disrupt the experiment. 
9. Place the experiment specimen inside the experiment labelled bag, add the decided salt amount, ensure the specimen is entirely encased by the salt and seal the bag with tape. 
10. Leave bags in a controlled area in which is determined for use for the experiment timeline. 
11. Throughout a predetermined timeline, for a pre decided amount of times, check up on the bags and remeasure size and weight, note changes and similarities, and replace inside the correct bags to the correct area, repeat the specified number of times (3 weeks). 













Appendix B

	Date 
	Control
	Experiment
	Results

	5/3/26
	19.45 x 39.15 x 15.05mm
6.7g
	19.77 x 39.72 x 18.56mm
8.2g
	Start measurements and weight.

	12/3/26
	16.1 x 36.11 x 12.62mm
5.8
	17.17 x 39.09 x 12.44mm
5.1g
	Size and weight has decreased in both. 

	19/3/26
	17.23 x 35.22 x 10.71mm
2.9g
	17.46 x 38.82 x 10.83mm
4.58g
	Size and weight has decreased in both. 


Table 1= Orange segments- mm (H x W x D) + grams

	Date 
	Control 
	Experiment 
	Results 

	5/3/26
	17.59 x 20.02 x 11.53mm
2.4g
	18.33 x 18.85 x 9.9mm
2.9g
	Start measurements and weight.

	12/3/26
	15.52 x 15.92 x 9.9mm
2.1g
	16.59 x 16.94 x 8.02mm
1.65g
	Size and weight has decreased in both.

	19/3/26
	17.65 x 16.89 x 8.56mm
1.45g
	16.28 x 14.7 x 6.53mm
1.27g
	Size has increased in control with a weight decrease in both.


Table 2= Orange half segments- mm (H x W x D) + grams 

	Date 
	Control
	Experiment
	Results 

	5/3/26
	49.58 x 64.68 x 31.89mm
21.7g
	53.33 x 59.72 x 30.88mm
14.2g
	Start measurements and weight.

	12/3/26
	47.38 x 69.89 x 28.04mm
21.7g
	40.54 x 60.66 x 18.95mm
12.55g
	Size and weight has decreased in both. 

	19/3/26
	45.7 x 69.41 x 32.52mm
26.47g
	43.69 x 58.48 x 29.23mm
13.94g
	Size and weight has increased in both due to mould growth. 


Table 3= Orange skin- mm (H x W x D) + grams 

	Date 
	Control
	Experiment
	Results

	5/3/26
	150 x 20 x 6.18mm
14.6g
	150 x 20 x 10.17mm
21.8g
	Start measurements and weight.

	12/3/26
	140 x 20 x 5.11mm
14.23g
	130 x 10 x 9.11mm
13.51g
	Size and weight has decreased in both. 

	19/3/26
	150 x 20 x 6.5mm
13.66g
	130 x 10 x 8.2mm
14.95g
	Size has increased in control with a weight increase in the experiment due to mould and moisture loss. 


Table 4=hotdog halves- mm (H x W x D) + grams 

Table 5= Pear halves- mm (L x W x D – D) + grams 
	Date
	Control
	Experiment
	Results 

	5/3/26
	70 x 55 x 29.1mm
48.3g
	70 x 55 x 31mm
56.2g
	Start measurements and weight.

	12/3/26
	28.16mm
47.99g
	23.68mm
36.22g
	Size and weight has decreased in both.

	19/3/26
	28.38mm
49.25g
	19.91mm
30.22g
	Size and weight has increased in the control and decreased in the experiment. 



	Date
	Orange
	Hotdog
	Pear 

	5/3/26
	1505 C
	18-1160 TCX
	7488 U

	12/3/26
	1655 C
	17-1128 TPX
	13-0645 TCX

	19/3/26
	2018 XGC
	17-1147 TPX
	620 U


Table 6= colour analysis of food types (pantone colours)










Appendix C 
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Figure 1= control- orange segment week 1
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Figure 2= experiment- orange segment week 1
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Figure 3= control and experiment- orange segment halves week 1
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Figure 4= control- orange skin week 1
[image: ]
Figure 5= experiment- orange skin week 1
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Figure 6= control and experiment-  hotdog halves week 1
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Figure 7= control and experiment- pear halves week 1
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Figure 8= control and experiment bags- completed and sealed week 1
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Figure 9= experiment (top) and control (below)- all orange segments week 2
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Figure 10= control (top) and experiment (below)- hotdog halves week 2
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Figure 11= experiment (left) and control (right)- pear halves week 2
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Figure 12= control- all orange segments week 3
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Figure 13= experiment- all orange segments week 3

[image: ]
Figure 14= control (top) and experiment (below)- hotdog halves week3
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Figure 15= control (left) and experiment (right)- pear halves week 3

References 
Most of the details mentioned were discussed in class and found in the PowerPoints on the Moodle page. 
Gomaa Abdel-Maksoud, Ezz Eldin Abed al-Sameh Al-Shazly and Abdel-Rahman El-Amin, ‘Damage Caused by Insects during the Mummification Process: An Experimental Study’ (2011) 3 Archaeological and Anthropological Sciences 291 <https://doi.org/10.1007/s12520-011-0069-9>.


image3.jpeg
DA SR80 0Y
R





image4.jpeg




image5.jpeg
W

e




image6.jpeg




image7.jpeg




image8.jpeg




image9.jpeg




image10.jpeg




image11.jpeg




image12.jpeg




image13.jpeg




image14.jpeg




image15.jpeg




image1.jpeg




image2.jpeg




