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ABSTRACT الملخص 

Detecting organic additives in ancient mortars is 
significant to be carried out as far as 
mineralogical, chemical, and physical 
investigations. That characterisation allows 
understanding the technology of those mortars 
and is important to make appropriate decisions 
in conservation works. Previous 
characterisations of organic additives in mortars, 
including jointing and flooring ones used in the 
Red Monastery located next to Anba Shenoute 
monastery, have shown the presence of proteins 
in flooring mortars specifically. This study aims 
to confirm the addition of protein-based 
materials in flooring mortars in Anba Shenoute 
Monastery which almost dated back to the same 
period (4th-6th century AD). Samples were taken 
from different flooring mortars and underwent 
wet chemical analysis, using Comassie Brilliant 
blue test. Results confirm the addition of 
proteinaceous additives, raising the probability 
of intended use for enhancing properties of 
flooring mortars. 

 الكشف عن وجود المواد العضویة المضافة لتركیب یعد
بقدر الفحوصات األخرى الفیزیائیة  مھًماالمونات األثریة 

ھذا النوع من التوصیف لخلیط المونة  .والكیمیائیة والمعدنیة
یساعد بشكل كبیر في معرفة تقنیة انتاج ھذه المونات 

لى المساعدة كثیرا في اتخاذ قرار مناسب فیما إباإلضافة 
بق لمختلف وفقا لنتائج توصیف سا یتعلق بأعمال الترمیم.

المواد العضویة المضافة لتطبیقات متنوعة من المونات 
تشمل مونات  الربط و مونة االرضیات في الدیر األحمر 
المجاور للدیر األبیض والتي نتج عنھا إشارات لوجود مواد 

رضیات تحدیدا، فان ھذه الدراسة بروتینیة في مونات األ
د العضویة التي تھدف الى التأكید أو النفي على إضافة الموا

تحتوي على البروتین لمونات االرضیات في دیر االنبا 
لى الفترة ذاتھا. تم أخذ اعینات إا ما یرجع شنودة والذى غالبً 

ممثلة لمونة األرضیات من المناطق المختلفة وخضعت تلك 
العینات للتحلیل الكیمیائي الرطب باستخدام كاشف 

Comassie Brilliant Blue ج إیجابیة لكل وكانت النتائ
العینات بنسب متفاوتة مؤكدة على إضافة مواد عضویة 
تحتوي على بروتین مما یزید من احتمالیة االستخدام 

  المقصود لھذه المواد لغرض محدد.
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INTRODUCTION 

Organic additives play an important role in enhancing properties of mortar mixture 
including aggregates and binders. Organic additives were added to lime mortars1 in order to 
improve their workability and strength. Some remain solid and visible, such as straw, dung, 
hair, etc. Other substances containing protein are more difficult to be detected, being liquid 
such as milk, eggs and glue, as well as a variety of carbohydrates including sugar, gums, 
honey, bark extracts, blood, cheese, casein, saffron and beeswax.2,3 Each additive had a 
certain consequence on the mortars. Adding sugar, for instance, increases the solubility of 
calcium hydroxide in water in case of lime putty. Moreover, added sugar delays the setting 
time allowing the formation of a denser crystal structure.4 On the other hand, adding 
protein leads to intensive air entraining, which affects the physical properties of both fresh 
mortar (consistence, plasticity, volumetric density) and hardened mortar (bending strength, 
shrinkage, volumetric density and frost resistance).5 The effects of adding other organic 
additives, such as honey and the juice form local plants in Mesoamerica,6 are still debated. 
Detecting and characterising the organic materials added to ancient mortars helps to 
understand better the technology of those mortars in terms of composition and binder type,7 
as well as to enable informed choices with regards to the materials for designing repair 
mortars required for restoration works.8  

In the context of a thorough characterisation of the historic mortars of Anba Shenoute 
Monastery including their mineralogical, chemical and physical properties, this study 
focuses on organic additives which might be present in the composition of these flooring 
mortars, dating to the 4th-6th century AD in Egypt.9,10 Flooring mortars have been selected 
to confirm or deny the results of previous similar analyses done on flooring mortar from 
Anba Bishoi Monastery, a site located 3.6 Km to the north.11 It has been carried out to 
identify organic additives including sugar, starch, blood, and glycerides (fatty acids). The 
results of the present study widen our understanding of the technology and the composition 
of those mortars, facilitating appropriate decisions during restoration.  

HISTORICAL BACKGROUND  

Anba Shenoute Monastery is located in Sohag governorate, about 500 km to the south of 
Cairo, on the west bank of the Nile. This site is also known by the population as Dayr al-
Abiad, the White Monastery, as its church was built with white limestone.12 This church 
dates to the second half of the 4th century13 and was studied at the end of the 19th century by 

                                                             
1 Hayen, et.al, The influence.p.2  
2 Hansen, Ancient Maya Burnt-lime, P.67,68 
3 Sickels, Mortars in old buildings, p.47 
4 Hansen, op. cit., p.68 
5 Jasiczak, & Zielinski, Effect of protein additive, p 451. 
6 Artioli, G. et al, The Vitruvian legacy, p.152 
7 Moropoulou, A. et.al., Investigación of the technology of historic mortars, p. 45,57 
8 Veiga, M. R. et al.: Methodologies for characterisation.p.356 
9 Bolman, “Late Antique , p.6 
10 Mofida et al, “Early Wall Paintings , p. 49 
11 Osman, A. Characterization of historical mortars, P. 199 
12 Bolman, Late Antique Aesthetics, p. 1-24; 
13 Bolman, Late Antique, op.cit,p.6. 
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A.J. Butler14 and then, at the beginning of the 20th century, described and photographed by 
De Villard.15  

The Committee for the Conservation of Arab Antiquities planed and estimated a budget to 
do some restoration works in 1909, which may be carried out later16. At the end of the 20th 
century, excavation and restoration works took place in the White Monastery by the 
Egyptian Supreme Council of Antiquities (SCA) and different foreign archaeological 
missions.17,18,19 

MATERIALS AND METHODS 

12 samples were extracted from two areas containing lime flooring mortars using a hammer 
and chisel; first, Area 1 - Unit O illustrating a large multi-room building, containing 
plastered cisterns and a kiln, and Area 2 - Unit Q, an open floor courtyard and food 
production installations. Visually, all samples are composed of two different layers. Mortar 
samples numbers and their locations are presented in Table 1. In order to identify the 
invisible organic additives, the new methodology developed by Fang et al. 201420 has been 
applied, by using chemical reagents (wet chemical analysis) to detect the presence of 
organic additives such as protein, sugar, starch, blood, and glycerides (fatty acids). This 
method was used on ancient Chinese traditional lime mortars, which contain such organic 
additives.21  

In my present work, Coomassie brilliant blue22, the reagent proposed by Fang and his team 
to detect the presence of proteins in lime mortars, was applied to my samples, as seen in 
Figures 10 and 11. At first, the chemical reagent was prepared according to the specific 
procedure developed by FANG et.al. 2014: 100 mg of Coomassie brilliant blue G250 
dissolved in 50 ml 95% ethanol; 100 ml of 85% phosphoric acid and distilled water were 
added to reach 1000 ml. This solution was filtered and kept at 4°C. The samples were 
prepared in a way that 0.1 g of the powdered bulk sample was dissolved in 1 mol/l HCl, 
then its pH to 5-6 adjusted. Once solutions were ready, 1 ml of solution of each sample was 
added to 1 ml of Coomassie brilliant blue. The reaction turned the colour blue in the presence 
of proteins. That procedure was applied to both upper layers and lower layer of the 12 
samples. 

Table 1. Samples from the Monastery of Anba Shenoute, and their locations. 

Bulk Sample No. Location 

WM1, WM2, WM3, WM4, WM5, WM6 Area 1 - unit O 
WM7, WM8, WM9, WM10, WM11, WM12 Area 2 - unit Q  

 

                                                             
14 Butler, The Ancient Coptic, vol.1, p. 357. 
15 De Villard, Les couvents près de Sohâg,  
16 Bulletins de Comité de Conservation des Monuments de l'Art Arabe 1909, P. 116. 
17 Bolman, The Red Monastery, p. 261 - 281. 
18 Mori, “Convento Rosso” visto da “occidente”:, p. 129 
19 Bolman, Shenoute and a Recently Discovered Tomb. P.453 
20 Fang, S. et al, The identification, p.144-150. 
21 Fang, S. et al, The identification, p.144-150 
22 Fang, S. et al, op. cit., p. 146. 
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Fig.1 Satellite view of the White Monastery area via Google Earth illustrating area 1- unit O and area 2 - unit 
Q (taken on 24.April. 2019) 

  

Fig. 2 Multiroom building area Fig.3 Flooring mortar of the multiroom building 

 

  

Fig.4 Flooring mortar from open-air courtyard  Fig.5 Flooring mortar from food production area 

Area 1a-Unit O 

Area 2-Unit Q 

Area 3 
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Fig.6 Flooring mortar sample WM1  

 

Fig.7 Two layers of the flooring mortar sample WM8  

  

Figs.8 and 9 Separation of layers manually using a chisel and hammer 

 

 

 

Fig.10. Scheme of classical chemical analysis for 
detection of protein 

Fig.11. Testing procedures in the  

laboratory 
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RESULTS AND DISCUSSION 

Samples WM1, WM2, WM3, WM4, WM5, WM6 from the Multiroom building in Area 1- 
Unit O as well as Samples WM7, WM8, WM9, WM10, WM11, WM12 from the Central 
plastered open floor and food production installations in Area 2 - Unit Q manifested a blue 
colouring through wet chemical analysis using Coomassie brilliant blue testing, revealing 
the presence of protein, in various proportions, as indicated by the intensity of the resulting 
blue. Those results were positive for both the upper layers and the lower layers of samples 
(WM1-WM12)  as shown in figures 12a,12b, 13a and 13b respectively. 

Variations found in the obtained blue colour indicate the remaining quantity of 
proteins in the mortar. The detection of positive signs in tested flooring mortars from 
different locations gives an indication of intentional using of organic additives to improve 
the quality of flooring mortars and to permit intensive air entraining. It leads to a final 
product that is hardened, resistant and long lasting. In addition, it is clear that such proteins 
were voluntarily added to the mortars, since positive signs were also detected in the lower 
layer, denying that coincidental remnants proteinaceous materials were on the surface, 
resulted from possible industrial activity such as oil, food, etc. 

 

  
Fig.12a and 12b Results of chemical analysis by protein reagent for the upper layers of  

samples WM1-WM6 (Fig.12a) and WM7 - WM12 (Fig.12b) respectively 

  
Fig.13a and 13b Results of chemical analysis by protein reagent for the lower layers of  

samples WM1-WM6 (Fig.13a) and WM7 - WM12 (Fig.13b) respectively 
 

13a 13b 

12b 12a 
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CONCLUSIONS 
 
This study confirmed the presence of proteinaceous materials added to flooring mortars as 
an organic additive to improve their properties in Anba Shenoute Monastery. That supports 
the use of protein based additives which were already found in flooring mortars used in 
Anba Bishoi Monastery. Accordingly, it underlines that this specific technology of adding 
organic additives to mortars, was clearly known in Coptic architecture. The awareness of 
such presence of organic additives leads to further questions related to the origin of that 
protein, an estimation of its quantity, using more chemical and sophisticated instrumental 
methods such as Fourier-transform infrared spectroscopy (FTIR), liquid chromatography 
(LC) and amino acid analyzer. Furthermore, when identifying the proteins’ origins, they or 
modern materials with similar properties can be candidates as additives – after being 
evaluated- for designing repair mortars  for conservation process to achieve compatibility 
with original archaeological mortars. Finally, this site of the White monastery still requires 
more studies with regards to the building materials used and their construction’s phases in 
general, and mortar types and their compositions specifically. 
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