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11.50- 12.10 Franfois DELAMARE 

Prussian blue, such a French dye 

12.10 - 12.30 DISCUSSION 

12.30 - 13.30 LUNCH 

13.30 - 15.10 SESSION II 

Chair : Evangelia A. VARELLA 

13.30 - 13.50 Lamya HAYAT 
Red color, water insoluble medicinal extracts of 
shikonin dyes from Amebia decumbens (Boraginaceae) 

13.50- 14.10 Katarzyna SCHMIDT- PRZEWOZNA 
Surface improvement on linen naturally dyed fabrics to 
increase dyeing effciency 

14.10 - 14.30 Shaukat ALI, Saima UMBREEN, Muhammad ASIF and 
Tanveer HUSSAIN 
Dyeing properties of alkaline extracts of Eucalyptus's bark 
and their comparison with reactive dyeings 

14.30- 14.50 Shaukat ALI, Saima UMBREEN, Muhammad ASIF and 
Tanveer HUSSAIN 
Optimization of alkaline extraction of natural dye from 
Acacia's bark and its dyeing on cotton by exhaust method 

14.50 - 15.10 DISCUSSION 

15.10 - 15.30 TEA AND COFFEE BREAK 

15.30 - 17.10 SESSION III 

Chair : Andre VERHECKEN 

15.30- 15.50 Bernard VERHILLE 
Indigo plants and woad in ancient Asia Minor 

15.50 - 16.10 Adeola V. POPOOLA 
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Indigo dyeing among the Yorubas of South Western Nigeria : 
A historical perspective 

16.10 - 16.30 Mai RINGGAARD and Annemette Bruselius SCHARFF 

Indigo in archaeological textiles 
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16.30 - 16.50 Naceur AYED 
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Traditional recipes for dyeing with natural mixed dyestuffs in 

Tunisia : The last artisan dyeing with indigo and madder 

16.50 - 17.10 DISCUSSION 

17.10- 17.30 TEA AND COFFEE BREAK 

17.30 - 18.45 SESSION IV 

Chair : Ioannis KARAPANAGIOTIS 

17.30- 17.50 Chris COOKSEY 

The identification of historic dyes - Past, present and future

17.50- 18.10 Tiirkan YURDUN, Recep KARADAG and Emre DOLEN 
Determination method for the dye sources of historical 
dyestuffs 

18.10 - 18.30 Irina PETROVICIU, Andrei MEDVEDOVICI and Florin 
ALBU 
Analytical protocol for the identification of natural dyes and 
organic pigments in museum objects, mainly based on MS 
detection 

18.30 - 18.45 DISCUSSION 

20.00 - 24.00 GALA DINNER : Historical Galata Tower 

FRIDAY, 10th OCTOBER 2008 

09.00 - 10.40 SESSION V 

Chair : Regina Hofmann-DE KEIJZER 

09.00- 09.20 Erwin ROSENBERG 
On the feasibility of building LC - MS spectral libraries for
natural organic dyestuffs 

09.20 - 09.40 Aldo ROMANI, C. CLEMENTI, G. BASCONI, and C. MILIANI 
Carthamus tinctorius : An organic dyestuff characterized 
by luminescence spectroscopy 

•
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RED COLOR, WATER INSOLUBLE MEDICINAL EXTRACTS OF SHIKONIN 
DYES FROM ARNEBIAE DECUMBENS (BARAGINOCEAE) 

LamyaHAYAT 

Kuwait university, Dept of Biol. Sc. - Biochemistry. P. O.Box 5969, Safat 13060. Kuwait

Lamya14@hotmail.com 
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The air dried roots of Amebia decu.mbens (Baraginoceae) were 
powdered and extracted using continuous soxhlet with different solvents to 
obtain maximum yield. 

Solvent Selection 

Solvent 
Percentage 

leached 

Ethanol 95.22 

Acetone 54.08 

Methanol 51.06 

Chloroform 47.64 

Toluene 40.56 

Ethyl acetate 39.74 

n- hexane 33.78 

Petroleum ether 26.82 

The table above shows that the color extracted 
insoluble.The color is maximally obtained by ethanol. 

1s water 

The content of the crude material were specified by acid washed 
silica gel chromatography. Four different dyes have been identified : 
Shikonin ; deoxyshikonin acetylshikonin and isovaleryl shikonin. The red 
crude extract color could be changed to brownish - red by adding 
methanol ; bluish purple by adding ferric chloride or dark blue solution 
upon addition of alkaline solution. 

The ethanol extract was used to color cotton and wool threads used 
for weaving rugs in Al- Sado society of Kuwait. 

The color is fixed, it did not fade away washing with detergents or 
exposing it to the sun for a long period of time . This is because of the 
hydrophobic nature of the dye .. 

The anti microbial activity of the 4 compounds of the crude extract of 
Arnebia decumbens were tested against 5 microorganisms. The test resulted 
in positive effects on Bacillus subtilis ; Sarcina lutea ; Eacherichia coli ; 
Saccharomyces pastorianus and Candida albicans. The crude extract of 
Arnebia decumbens not only works as a coloring material but also protect 
the woolen rugs against moth destruction functions. 
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SURFACE IMPROVEMENT ON LINEN NATURALLY DYED FABRICS TO 

INCREASE DYEING EFFCIENCY 

Katarzyna SCHMIDT - PRZEWOZNA

Institute of Natural Fibres, Ul. Wojska Polskiego 71b, 60-630, Poznan, Poland 
kasia@,inf. poznan. pl 

The Institute of Natural Fibres has participated in a EU research 
project CORTEX, which was coordinated at the University of Minho in 

Portugal. One of the Institute's task was to investigate efficiency of CORONA 
treatment applied to linen fabrics and its effect on results of dyeing the 
fabrics with natural dyes. The paper presents the analysis of differences 
of colour obtained on linen samples with and without CORONA treatment 
dyed with natural dyestuffs. We compared the colour differences obtained on 
120 samples dyed with: Annatto Bi.xa orellana L., Tumeric Curcuma Longa 
L., Weld Reseda luteola L., Cochineal Dactylopius coccus Costa, Cutch Acacia 
catechu Willd,, Madder Rubia tinctorium L., Woad Jsatis tinctoria L 

The samples after the process of natural dyeing shown a wide colour 
range of colours with big palette of shades. The technology of natural dyeing 
investigated in INF is an example of CORONA treatment applied during 
cellulosic fabrics finishing process, give better conditions for dyeing 
and bleaching, as a result of improvement of hydrophilic properties. 

Thanks to application of CORONA treatment, it is possible to obtain 
"GREEN" product with less chemicals, especially for natural dyed fabrics. 
Main focus of Eco product lies in finishing. Natural colour data obtained 
using this method are compared with measurements taken with colour 
spectophotometer. 

In our research we are interested in comparing of eco-friendly 

technology 1n natural dyeing and creation of modern, ecological textile 
products. 
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DYEING PROPERTIES OF ALKALINE EXTRACTS OF EUCALYPTUS'S 

BARK AND THEIR COMPARISON WITH REACTIVE DYEINGS 
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Shaukat ALI 1,*, Saima UMBREEN 1, Muhammad ASIF 1 and Tanveer

HUSSAIN 2 

1 Department of Chemistry, University of Agriculture, Faisalabad, Pakistan 
2 Department of Textile Chemistry, National Textile University, Faisalabad, Pakistan

* shaukatcolourist@yahoo.com

Natural dyes were extracted from Eucalyptus bark using both 
aqueous and alkaline media. The optimum extract was used to dye cotton 
fabric by exhaust method. Premordanting with alum while postmordanting 
with iron resulted in increase colour strength. Fastness properties of 
mordanted fabric was not much effected except light fastness which showed 
some improvement. Lastly naturally dyed fabric was compared with dyed 
with synthetic dye of matching shade. In most of the cases, the washing, 

light and rubbing properties were equal. 
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OPTIMIZATION OF ALKALINE EXTRACTION OF NAT-URAL DYE FROM 
ACACIA'S BARK AND ITS DYEING ON COTTON BY EXHAUST METHOD 

Shaukat ALI 1,*, Saima UMBREEN 1, Muhammad ASIF 1 and Tanveer

HUSSAIN 2 

1 Department of Chemistry, University of Agriculture, Faisalabad, Pakistan 
2 Department of Textile Chemistry, National Textile University, Faisalabad, Pakistan 

* shaukatcolourist:!Zi,yahoo.com 

Acacia can be successfully used as ecofriendly natural dye of 
vegetable origin, to dye cotton material. Dye was extracted in alkaline media 
for maximum colour extraction using environment friendly extraction 
methods, without extensive application of organic solvents. If such a fabric is 
pre and post treated with alum and iron mordant the dyeing showed 
improvement in depth and performance properties e.g light fastness 
increased whereas washing and rubbing fastness of sample dyed with 
natural dye were almost comparable with samples dyed with reactive dyes. 
The natural dye shades (dyed in absence and presence of mordant) are cost 
effective in comparison to reactive dyeing. Thus this natural dye could be 
used as co-partner with synthetic reactive dyes. 
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INDIGO PLANTS AND WOAD IN ANCIENT ASIA MINOR 

Bernard VERHILLE 

1, rue Brule 8011 0 Beaucourt en Santerre, France 

bernard. verhille@gmail. corn

There are many indigo producing plants; however only a few species 
are known today compared to those used in the past. In her book Dominique 
Cardon has proposed eleven species from all around the globe. The three 
main ones are Indigo/era, Isatis and Polygonum. Anatolia and the Caucasus 
would appear to be possible originating regions for Isatis. Moreover, Greek 
authors and Assyrian or Persian texts propose possible hypotheses for the 
plants used for indigo blue dyeing. From the Aegean to the Caspian sea and 
the Euphrates, blue was widely used for wall painting and dyeing; indigo has 
its part here as well as lapis lazuli and azurite. 

Ancient texts and the most recent list of plants present in Asia Minor 
seem to confirm the importance of Anatolia for the origin of Isatis plants, but 
other texts imply two others species: Indigo/era and Polygonum. 

The extraction of insoluble indigo (called anthrax in preChristian 
Egypt and "black powder from the mountain" in the Fertile Crescent) 
confirms that indigo paste was certainly well-known BCE in these regions. 
The analysis of pigments in wall painting or dyed tissues is too difficult to 

enable archaeologists to give a very precise date of the usage of indigo after 
or during the Neolithic era. 

The region of Anatolia and the shores of the Black Sea are essential to 

the analysis of the spreading of the technology of indigo dyeing throughout 
the globe, and especially from Asia to Europe. 



27th MEETING OF DYES IN HISTORY AND ARCHAEOLOGY (ISTANBUL; 8-11 OCTOBER 2008) 

INDIGO DYEING AMONG THE YORUBAS OF SOUTH WESTE 

A HISTORICAL PERSPECTIVE 

Adeola V. POPOOLA 

Department of Industrial Chemistry,Federal University of Technology, 

P.MB 704, Akure, Ondo State, Nigeria.

adeolapopoola2002@yahoo.com
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Dyeing with indigo has become a symbol of Nigerian textile craft. 
Although other natural and synthetic dyestuffs are available and used, 
cloths dyed with indigo, having intricate patterns stand out vividly as a 
legacy of Nigerian contribution to textile arts of the world and will be 
discussed in this paper. The dye is widely used for two reasons, first, it is 
found naturally and readily across the entire length and breadth of the 
country and second, it is used on cotton which is the most convenient form 
of textile available in the country. 

The Yorubas in the south-western region of the country are well 
known for their skills in dyeing using indigo. In most cases, fermentation 
vatting technique is the preferred method of dyeing. The essential features of 
the application process as is practised in the ancient Yoruba art and the 
socio-cultural relevance of the cloth among the people will be highlighted in 
this paper. 
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INDIGO IN ARCHAEOLOGICAL TEXTILES 

Mai RINGGAARD 1 and Annemette Bruselius SCHARFF 2

1 The National museum of Denmark, I. C. Modewegsvej Brede, DK-2800 Kgs. Lyngby

maj.ringgaard@natmus.dk 
2 The School of Conservation, Esplanaden 34, DK-1263 Copenhagen K 

abs@kons.dk 
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This article will focus on observations and analysis that points 
towards indigo (Indigofera sp.) or woad (Jsatis tinctoria) in non blue 
archaeological textiles from wet and waterlogged sites. 

Archaeological textiles from wet and waterlogged sites are often brown 
and yellowish in colour when excavated. They may have a reddish or bluish 
tint, but dyestuff identifications are necessary in order to visualize the 
original splendour of these textile. However dyestuff analysis of 
archaeological textiles does not always give a positive result due to various 
reasons, and the analysis are also costly for museums, therefore it is 
important to pre-examine the textile thoroughly prior to a potential sampling 
for dyestuff analysis. 

During archaeological excavations textiles are occasionally found with 
a characteristic shimmering yellowish - bluish tint, which are similar to the 
colours observed during indigo dyeing when a textile has just emerged from 
the dye bath and start to oxidize into its blue hue. They appear as if they 
were frozen in this partly "reduced stage". An example of this can be seen in 
the textiles from L0nne Hede (100 AD). Some fragments are yellow in colour 
which resembles the leuco-indigo stage of the dying process. This poses the 
question if indigo during burial has been reduced to its water-soluble leuco
form? To investigate this question an experiment was carried out. White wool 
and urine fermented indigo dyed wool were buried in slightly acidic peat 
imitating the conditions in a bog. One set of textiles were kept waterlogged 
and covered with a lid to get an anaerobic condition, the other set were kept 
in wet peat allowing a small amount of oxygen in the soil. 

After excavation the textiles were examined. Although the preservation 
of the textile fibres from the waterlogged conditions was better than fibres 
from the wet peat, the colours of both indigo dyed and white wool had 
changed into light brownish yellow. The indigo dyed textiles in the wet peat 
had only changed slightly into a greenish blue colour. 

During the excavation the colour of the brownish yellow did not 
change, thus the air did not oxidise the apparently reduced indigotin in the 
fibres. The anaerobic conditions in the soil have reduced the indigo and the 
water-soluble leuco-indigo can have migrated into the �oil. 
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TRADITIONAL RECIPES FOR DYEING WITH NATURAL MIXED 

DYESTUFFS IN TUNISIA 

THE LAST ARTISAN DYEING WITH INDIGO AND MADDER 

NaceurAYED 

National Institute of Applied Sciences and Technology 
BP 676 Centre Urbain Tunis Nord 1080 Tunis, Tunisia 

Tel: 216-71-704-309 I Fax: 216-71-704-329 
Naceur.A.yed@insat.rnu.tn; ayednaceur@yahoo.fr 
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Natural dyeing in Tunisia has been preserved until nowadays mainly 
for the « Fez » (a masculine headdress also called "Chechia") made with 
kermes or cochineal at Tunis and for the black-bleu blanket made with 
madder at Tunisian region called the Sahel. This later technique is still 
practiced by only one family with whom I have carried out inquiry and 
reconstituted a traditional costume in dyed wool. This work constitutes a 
safeguard of this ancestral know-how which faces a large number of risks 
due the difficulty to acquire raw materials and the sale price which remains 
not very attractive for the artisan. The "Tekhlila" and "El Kenaa", made at 
two villages of the Sahel (Kala.a Seghira and kalaa Kebira, respectively) are 
wool blankets used by women as a veil whenever they go outside their homes 
in these villages. These blankets are traditionally dyed first with indigo 
(henna leaves, raisins and indigo) then with madder (natural tartar, alum ;-;t- � 
and madder). A washing with ashes of some plants of the region ensures the w� 
fixation of the black-blue colour. This colour, widely used by the Copts in 
Egypt, could be an influence characterizing these villages of the Tunisian 
Sahel. The same Hue is found in the parchment's Manuscript of Kairouan, 
Tunisia (Xth century).This Specificity can be more explored to explain the 
exchange with different civilisations. 
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THE IDENTIFICATION OF HISTORIC DYES- PAST, PRESENT AND 

FUTURE 

Chris COOKSEY 

59 Swiss Avenue, Watford, WD18 7LL, UK 
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This presentation will cover the identification of historic dyes and 
pigments on ancient and not so ancient artefacts using a variety of physical 

and chemical techniques. Up to the mid-20th century, analytical tools were 
too blunt to resolve many of the identification problems. Since then, 
advances in chromatographic and spectroscopic methods have yielded a 

wealth of data about the identity of colorants. This allows us, for example, to 
determine which species of madder was used in dyeing and consequently, 
sometimes, to determine the geographic origin of the plant. Some of the 
detection techniques currently in use will be illustrated and some 
predictions about future developments will be made. 
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DETERMINATION METHOD FOR THE DYE SOURCES OF HISTORICAL 

DYESTUFFS 

Tii.rkan YURDUN 1, Recep KARADAG 2 and Emre DOLEN3

1 Faculty of Pharmacy, Department of Pharmaceutical Toxicology, Marmara University, 34668

Haydarpasa-Istanbul, Turkey 
tyurdun@marmara.edu. tr 

2 Laboratory for Natural Dyes, Faculty of Fine Arts, Marmara University, 34718 Acibadem

Kadikoy-Istanbul, Turkey 
rkaradag@marmara.edu. tr 

3 Faculty of Pharmacy, Department of Analytical Chemistry, Marmara University, 34668

Haydarpasa - Istanbul, Turkey 
edolen@gmail. corn 

There is a great importance in determining the type of the insects and 
the plants which were used to dye historical textile products. Identification 
the types of the endemic insects and plants give us important clues about 
where and in which era those textile products were produced. 

Nowadays, HPLC method is used widely in dyestuff analyses. 
Generally, pure dyestuffs are used as a reference substance in those 
analyses where they cause some major problems. When analyzing historical 
textiles, the structure of fibers and dyestuff sources peculiar to that era 
show great differences. To minimize those problems, the analysis steps 
mentioned below are highly recommended. 

1. When analyzing different types of fiber, a determined solution
system is to be used.

2. Analyzing different fibers used in historical textiles. Example:
Different types of wool samples are used for wool analyses.

3. According to the colour and the specification of the historical object,
dye process is held with various insects and plants with different
mordants by using historical recipes.

4. HPLC method is used after extraction.

Possessed chromatograms and reference objects are compared to 
determine the impurity caused by fibers and the dyestuff source which is 
used to dyed the object. Example: For red color, by comparing different 

examples dyed with various Rubia species, the type of Rubia used in dyeing 
process of the historical object can be determined. 
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ON THE FEASIBILITY OF BUILDING LC-MS SPECTRAL LIBRARIES FOR 

NATURAL ORGANIC DYESTUFFS 

Erwin ROSENBERG 

Vienna University of Technology, Institute of Chemical Technologies and Analytics. 
Getreidemarkt 9/ 164 AC, A-1060 Vienna, Austria 

erosen@mail.zserv.tuwien.ac.at 

Liquid chromatography (LC) is one of the most common and important 
techniques for the characterisation of natural organic dyestuffs [1,2]. 
Further to uv /vis absorbance detection, mass spectrometric (MS) detection 
is being increasingly used, since it allows to tentatively identify the 
individual compounds separated by liquid chromatography [3]. The current 
limitations of this technique compared to gas chromatography coupled to MS 
detection, however, are the relatively limited structural information that the 
nowadays most-employed soft ionisation techniques for LC-MS (electrospray 
and atmospheric pressure chemical ionisation) provide, and the lack of 
libraries which can be searched. 

We will discuss in this presentation which practical approaches can 
be taken to overcome both limitations, and to produce mass spectra which 
are richer in information than typically encountered when using standard 
acquisition parameters. With this higher degree of information, even 
obtainable on single quadrupole (or ion trap) MS instruments, spectra can 
be obtained that, after appropriate processing can be used to create spectral 
libraries that are searchable. This development, illustrated by some 
representative examples, further increases the usefulness of LC-MS in the 
characterisation of natural organic dyestuffs. 

[1] J. Wouters Stud. Conserv. 30 (1985) 119-128.
[2) A. Verhecken, B. Mortsel, Dyes History Archaeol. 20 (2005) 1-22.
[3) E. Rosenberg, Anal. Bioanal. Chem. 391 (2008) 33-57.
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CHARTAMUS TINCTORIUS : AN ORGANIC DYESTUFF CHARACTERIZED 

BY LUMINESCENCE SPECTROSCOPY 

A. ROMANI 1,2, C. CLEMENTI 1, G. BASCO NI 2 and C. MILIANI 3

1 SMAArt, Dept of Chemistry, University of Perugia, Perugia, Italy 

romani@unipg.it 
2 Dept of Chemistry, University of Perugia, Perugia, Italy

3 CNR-ISTM, c/ o Dept of Chemistry, University of Perugia, Perugia, Italy

Safflower (Carthamus tinctorius L.) is an annual herb, native to 
southern Asia, which since antiquity has been used, in oriental countries 
and later in Europe, for dyeing textiles and for producing a deep red 
pigment. The flower petals contain several water soluble yellow dyes and a 
red insoluble compound (carthamin) whose chemical structure has already 
been disclosed and classified into the quinochalcone family of flavonoids (1). 
The major yellow components are reported to be hydroxysafflor yellow A and 
safflor yellow B together with a number of kaempferol and quercetin 
derivatives. All of these molecules belong to the group of mordant dyes which 
require a pre-treatment of textile fibres with a mordant solution. The 
mordant is a salt whose metal cation can be complexed to appropriate 
functional groups of the fibre and, during the dyeing process, it interacts 
with dye molecules to form an insoluble coloured species, acting thus as a 
chemical bridge between the fibre and the dye. Carthamin is instead a direct 
dye which can be directly applied to the textile fibres without special pre
treatments. 

In this study yellow and red dyestuffs were extracted from the dried 
petals of safflower and used both for dyeing wool and silk following 
documented historical recipes. Since the absorption and fluorescence 
properties of dyes are highly affected by the chemical and physical micro
environmen t, for diagnostic and conservation purposes, it is important to 
investigate the chromatic and spectral changes they undergo under 
environmental changes. For this reason a preliminary spectrophotometric 
and fluorimetric investigation was carried out on the petal extracts and on 
some coloured components, isolated by preparative HPLC. The effect of pH 
and Al3

+ cation, which is the most extensively metal used as mordant, on the 
absorption and fluorescence spectra was also investigated. The spectral 
behaviour observed in solution was then compared with those detected on 
dyed wool and silk. The emission of safflower yellow on dyed textiles is 
shifted to longer wavelength, compared to the solution, due to the effect of 
complexation with the mordant. Almost no changes were instead detected for 
the red dyestuff in agreement with its direct dye nature which implies only a 
weak interaction with the fibre. 

(1) K. Kazuma and others, Biosci. Biotechnol. Biochem., 2000, � 1588 
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CHROMATOGRAPHIC STUDY OF A YELLOW MATTER HISTORICALLY 

EMPLOYED IN CULTURAL HERITAGE: RESEDA LUTEOLA (WELD) 

Carole MA THE and Cathy VIEILLESCAZES 

Universite d'Avignon et des Pays de Vaucluse, Laboratoire de Chimie Bioorganique et des 

Systemes Moleculaires Vectoriels, Equipe Chimie appliquee a l'Art et d l'Archeologie, Faculte 

des Sciences, 33 rue Louis Pasteur, 84000 Avignon, France 

carole.mathe@univ-avignon.fr 
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Weld (Reseda luteola L., Family Resedaceae) is a plant growing in great 
abundance and in wide geographic distribution over the world (Europe, 
Western Asia and North America)[l]. It is one of the first and most used 
yellow dyes in particular for the na,.tural textiles production [2]. Weld 
produces flavonoids, in the aerial part of the plant, the most important being 
luteolin (5,7,3',4' tetrahydroxyflavone). 

Main flavones of weld are analysed and quantified by High 
Performance Liquid Chromatography (HPLC). Several extraction techniques 
are tested (maceration, reflux and ultrasounds) and an optimal process is 
defined using ultrasounds. 

Weld was used under lake form i.e by precipitation on an inert 
mineral support or charge (aluminium in particular) of yellow dyes, in order 
to make a mineral pigment. The extraction of colorants from their aluminium 
complex is realized by using strong acid conditions [3-9] followed by 
extraction into a suitable solvent 
and analysis by HPLC. So, a new simple and sensitive method is performed 
using only an acetic buffer solution for lake sample treatement before direct 
analysis in HPLC. 

[1] Tutin, T.G. et al. Flora Europaea, Cambridge University Press, Cambridge, 5 (1980) 476.
[2] C.D. Mell, Textile Colorist, 52 (1932) 335-343.
[3] J. Sanyova et al. Journal of Cultural Heritage, 7 (2006) 229-235
[4] L. Masschelein-Kleiner, Microchimica Acta, 7 (1967) 1081-1085.
[5] L. Masschelein-Kleiner et al., Stud. Conserv. 13 (1968) 87-97.
[6] R. Kumar, F.W. Billmeyer Jr., M. Saltzman, Journal of Coatings Technology, 57 (1985)

49-54.
[7] H. Schweppe, Acta Wien 1T (1977) 583-596.
[8] J. Sanyova et al., in: P.W. Rogers, G.W. Taylor (Eds.), Proceedings of Dyes in History and

Archeology, 12th Annual Meeting, Brussels, 25-26 November 1993, York, (1994) 36-43.
[9] S. Halpine, Stud. Conserv. 41 (1996) 76-94.
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GCI'S ASIAN ORGANIC COLORANTS PROJECT : A STUDY OF GARDENIA 
AUGUSTA COLORANTS BY HPLC-PDA-MS, RAMAN, SERS AND 

MICROSPEX 
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Getty Conservation Institute's Asian Organic Colorant (AOC) project 
began in 2006 and was presented at DHA25. This multi-year project 
systematically investigates biological sources used to prepare dyestuffs and 
organic lake pigments used in Asia, especially China. The five components 
of the research are: 1) an extensive literature search that has identified the 
top 25 AOC biological sources at the Genus level. 2) Acquisition of these 
biological sources, from China when possible. 3) Preparation of dyed silk 
dyed wool, dried extract cakes, organic lake pigment and paint in rabbit skin 
glue binder reference samples. The paint will be applied to mock-up wall 
painting test coupons and glass slides. 4) Development of an analytical 
strategy. 5) Analysis of historical samples. This presentation will discuss 
component 4 with respect to the reference samples prepared from Gardenia
augusta L. 

The goal of the analytical strategy is to use non-invasive techniques to 
identify organic colorants. If that is not possible, then instrumental 
methodologies that require minimal sample size will be investigated. As with 
any strategy, the trade off between invasiveness and sample size will be 
critically evaluated. Then an integrated analytical strategy for the 
identification of organic colorants will be designed. This presentation will 
describe the first such study for the carotenoid colorant, Gardenia augusta,
using Raman, SERS [1], and microSPEX [2]. - � �� �

l('Cf 1 2 -G,o "-
All prepared reference samples will be analyzed by HPLC-PDA-MS 

characterize the components of the biological source and determine any 
differences between the various substrates: silk, wool, alum, and rabbit's 
skin glue. While this technique can be used to identify most biological 
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Denmark possesses a unique collection of prehistoric garments 
recovered from bogs and burials. They provide an outstanding contribution 
to the understanding of the prehistoric textile and costume development. For 
a long time it has been accepted that particularly pre-Roman Early Iron Age 
textiles of Denmark were uncoloured. Patterns were achieved by combining 
different shades of naturally pigmented wool: white, black, grey and brown. 
Consequently all the reconstructions of Iron Age costumes have been 
conceived in 'black-and-white'. The most recent results of dye analyses 
conducted by the Danish National Research Foundation's Centre for Textile 
Research in Copenhagen in collaboration with the Royal Institute for 
Cultural Heritage (KIK/IRPA) in Belgium, within the framework of the 
research programme Textiles and Costumes from the Bronze and Early Iron 
Ages in Danish Collections have changed this picture dramatically. Over 200 
samples from about 50 textiles dated 800 BC-AD 400 were analysed using 

high performance liquid chromatography with photo diode array detection, 
currently the most appropriate technique for natural organic dye analysis. 
Dye components were detected in the majority of the analysed samples. Most 
of the textiles included in this study have never been tested for dyes. 

The paper will focus on the detected dye components found in the 
complete series of the Iron Age textile fragments and the interpretation of 
these results in terms of the archaeological, geographical and cultural 
context of these finds. Special highlights will be given to some of the most 
important textiles of the collection. Thus, one of the surprising results is that 

the famous Huldremose Woman's costume can now be seen in colour: the 
skirt was blue/purple and the scarf was probably red. Likewise, the leg 
wrappers of the S0gards Mose Man were blue, while the woman from 
Krogens M0lle Mose had a skirt with three blue stripes just below the knees. 
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RADIATION ON THE COLOUR AND MOLECULAR STRUCTURE OF 

CONTEMPORARY PICTORIAL ARTWORKS 
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Pictorial artworks exhibited or store in museums are affected from 
many environmental factors - humidity, temperature, ultraviolet radiation 
and pollutants - leading to gradual degradation of their materials. Thus, for 
better prevention of damages and efficient conservation, it is necessary to 
study the behavious of all materials, be it substrate, binding medium or 
pigments. 

In the present article, three organic colorants - alizarin, Hansa yellow 
PY3 and Hansa yellow PY7 4 - are investigated concerning the effects of 
temperature, humidity and ultraviolet radiation on experimental simulations 
of paintings, prepared as layers with the binding medium polystyrene on an 
inert substrate. Moreover, since titanium dioxide is broadly used in modern 
and contemporary pictorial art, acting both as a pure white pigment or a 
moderator of hue and saturation, the dioxide's role in the inherent protection 
of polychrome works of art is being investigated.. The experimental 
simulations are periodically removed from the ageing chamber, and are 
subjected to colorimetric and spectroscopic measurements. Chromatic 
changes are related to molecular changes by means of Fourier transform 
infrared spectroscopy ( diffuse reflectance). 

A systematic comparative study of all data permits evaluating the 
materials used as to their stability towards extrinsic factors, and is 
proposing degradation routes, in order to assist museum curators and 
conservators in every concrete case related to the pigments examined. 
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Dyed textile is one of the most important materials in the Egyptian 
Museum in Cairo. These dyed textiles seem in a good condition than undyed 
ones. This study aims to investigate the role of ancient dyes in prevention, 
reducing or inhibiting the deterioration of ancient Egyptian textiles. Various 
ancient Egyptian textile samples were collected from the Egyptian museum 
in Cairo. New textile samples simulating ancient ones were prepared in the 
lab. to be used as experimental samples in the evaluation of the role of dyes 
in preservation of textile objects. In this study linen textile samples were 
experimentally dyed by three natural dyes which were popular in the most of 
historical periods in the Egyptian civilization. The blue dye was used as an 
example for vat dyes, the yellow dye was used as an example for direct dyes 
and the red dye was used as an example for mordant dyes. Unbleached, 
bleached and dyed linen samples were artificially aged by light to prepare 
samples simulated to ancient ones. The changes in the color of dyed linen 
textile samples after aged by light were observed visually. Also the color 
components (parameters L, a, and b values were recorded). The changes in 
the parameters L, a, and b values (�L, �a, and �b) were calculated. Finally 
the total changes in the color differences (�E) were calculated. The extent of 
the deterioration of the artificially aged textile samples and the ancient 
samples were determined by various methods such as tensile strength and 
elongation, X-ray diffraction and FTIR spectroscopy. These methods were 
used to assess the change in the physical and chemical properties of the 
undyed and dyed linen textiles. By comparing and discussing all results, it is 
confirmed that all tested dyes decrease the deterioration of linen textiles. 
These results confirm that all tested dyes played as protective layers from 
light deterioration of textile samples. The blue dye is the most protective dye. 
That may explain why Egyptian Museum in Cairo has dyed textiles in great 
quantities and in a good statement than undyed one. This study should be 
completed on different natural dyes and on various types of textile fabrics. 
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Since prehistoric times mankind invested a lot of work to develop new 
and better pigments needed for the production of various kinds of art 
objects. Lake pigments are produced traditionally by extracting the dyestuff 
from the plant or animal source, followed by precipitation with e.g. alum, 
copper sulphate, ferrous sulphate or tin chloride, thus producing insoluble 
complexes. 

One of our tasks within a multinational EU-project [1] was to optimize 
the production process of madder lake from the roots of Rubia tinctoru.m L. 
from Turkey in laboratory scale before an industrial pilot plant will be set 
up. 

Starting-point of our own work was a recipe described in [2]. In our 
studies we determined the optimal parameters for madder lake production 
by variation of the amount of powdered madder roots in a constant quantity 
of water, of extraction temperature, extraction time, alum concentration and 
pH-value. Nearly all our investigations were carried out with powdered 
material, but the influence of different length of madder root pieces on 
pigment quantity and quality was also checked. The field of application of 
the madder pigment decides on the optimal set of parameters to be used. 
Colour measurements with CIELAB, HPLC of the most important colorants 
of madder (alizarin, xanthopurpurin, purpurin and rubiadin) and ATR were 
additionally done to determine the optimal conditions. 

[1] EU Project INCO CT 2005 015406 MED-COLOUR-TECH 
[2] J. Sanyova and J. Reisse. J. of Cult. Heritage 7 (2006) 229-235

-
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Dragon's blood is a natural resin, presenting a rich deep red colour, 
obtained from trees of the genus Dracaena (Dracaenaceae) 1 and fruits of 
climbing rattans in the genus Daemonorops (Palmae)2. It has been used for 
centuries for different medical3 and artistic purposes4

. A fingerprint study of 
the red chromophores in dragon's blood resins from Dracaena and 
Daemonorops trees was performed using high performance liquid 
chromatography with diode array detector (HPLC-DAD) and principal 
component analysis (PCA). The 7,4'-dihydroxyflavylium was, for the first 
time, identified as the red natural flavylium in Dracaena cinnabari species. 
From circa fifty samples of known dragon's blood sources it was possible to 
select 7,6-dihydroxy-5-methoxyflavylium (dracorhodin), 7,4'-dihydroxy-5-
methoxyflavylium (dracoflavylium) and 7 ,4'-dihydroxyflavylium as species 
markers for Daemonorops spp. [Note 1], Dracaena draco and Dracaena 
cinnabari, respectively. 

With these natural flavylium markers it was possible to confirm 
identities of 24 of the 37 samples from the Economic Botany Collection of 
the Royal Botanic Gardens, Kew (EBC, K), elaborate on 6 and question 
identities of 6. These natural markers provide a straightforward and quick 
method for identification of dragon's blood resins species by HPLC-DAD. This 
was further confirmed by global analysis of the chromatograms by PCA5

. 

Note : The 13 species of Daemonorops family are currently under 
study and new results are planned to be presented in this conference. 

[1] G. Mwachala, P. K. Mbugua, Flora of Tropical East Africa. Dracaenaceae. Royal Botanic
Gardens: Kew, 2007. 

[2] H. Rustiami, Gardens' Bulletin, Singapore. 2002, 54, 199-204.
[3] Y. Zhu et. al, J. Nat. Prod. 2007, 70, 1570-1577. 
[4] Cennino, C. Jl Libbro dell'Arte, Neri Pozza Editore: Vicenza, 1982.

M. Sousa 2008, submitted. - ,,._ [5] et. al, J. Chromatography A, 

J -� I \ 
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In this paper the hue change of dyed woolen yarn by some natural 
dyes in ammonia solution has been examined. Ammonia solution improve 
luster of dyed woolen yarns. Also the level of luster changes by kind of 
mordant that used in natural dyeing. Benefit and detriment of ammonia 
solution used for increasing of luster of woolen yarns has been evaluated. 
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THE USE OF ORGANIC RED IN MAMLUK MANUSCRIPTS 

Cheryl PORTER 
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The paper will briefly examine the notion of colour and its meaning in 
Islamic art. In particular, the paper will deal with the analysis of organic red 
colour safflower (Carthamus tinctoria) identified in Mamluk manuscript 
painting. The method of its manufacture will be examined in the light of 
Islamic medieval technical treatises, and the method of its application in 
manuscripts will be described. 
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Natural dyeing has been carried out as an ancestral art for hundreds 
and hundreds years in Turkey. Natural dyeing has been applied at high level 
by Turks and it has thus constituted a sample for natural dyeing all around 
the world. It is mentioned that 2/3 of the root dye was exported from 
Anatolia in 1 700s. Although nowadays natural painting is decreasing more 
and more, it is still maintained in some of our regions and natural dyes are 
used especially for dyeing wraps and laces in carpets and rugs. That natural 
dyes are used for rugs and carpets is a reason for preferring these traditional 
rugs and carpets that have artistic value. Especially these rugs and carpets 
can easily be marketed in domestic and international markets and sold at 
special prices and they yield to income. When rugs and carpets are to be 
dyed, some plants, bodies are used as a whole and some plants' flowers, 
grains, leaves, shells of trunks, fruit shells, shoots growing inwards, roots 
etc are used. The color range of the plants used in dyeing is quite large. 
Besides, mordants used in dyeing also widen the color range further. 

In this study, the historical importance of natural dyeing as applied by 
Turks will be mentioned, colors used in the laces of Turkish rugs and 
carpets will be categorized, plants yielding to these colors and which parts of 
these plants are used for dyeing will be detailed. 
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It is common knowledge that evidence for madder dyeing is found in 
textiles from many different, geographically wide spread cultures and over a 
very wide time span. The colour gamut of madder dyeing found in historical 
objects, going from yellow, orange, red, over pink to purple and brown 
shades is even more intriguing and certainly the reflection of the skills of the 
local craftsmen. 

The rich colour palette of an Anatolian kilim, dated approximately 
1850 is used as the concrete starting point for a series of practical dye 
experiments on wool with the objective to mimic this very wide range of 
colours, using different madder origins, mordants and post treatments 
under varying extraction and dye conditions. 

These dye experiments will be discussed in relation to their 
colorimetric characteristics and their influence on the ratio of alizarin and 
purpurin found after chromatographic analysis. 
















































