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ABSTRACT

In light of the imperative to preserve the authenticity and cultural significance of
historical artifacts, this study presents a comprehensive review of natural colorants and
their application in the conservation and restoration of diverse heritage objects.
Emphasizing the historical and emotional importance of color, the research revisits the
evolution of dyeing techniques—from traditional practices rooted in the use of
botanically, animal, and mineral-derived colorants to the recent integration of advanced
scientific methodologies. These natural dyes, prized for their chemical compatibility and
inherent stability, have long been employed to restore and preserve not only murals and
paintings but also wooden, stone, ceramic, textile, and manuscript artifacts. A central
challenge in conservation remains the selection of restorative materials that
harmoniously interact with the original substrate while offering sufficient durability
against environmental stressors such as fluctuations in humidity, temperature, and light
exposure. In addressing this challenge, the study highlights the reversibility and
sustainability of natural colorants, which facilitate meticulous restoration without
compromising the original integrity of the work. Recent advances in analytical
techniques—including Raman spectroscopy, FTIR, and HPLC-MS—have significantly
improved the precise identification and stabilization of these pigments, thereby
enhancing the restoration outcomes. Furthermore, the synergistic use of natural binders
such as Arabic gum and traditional resins has been shown to create robust, three-
dimensional polymeric networks that secure the colorants against degradation. Reviving
traditional dyeing knowledge in conjunction with modern technological innovations not
only resolves issues like color fading and adverse chemical reactions but also presents
an ethical approach to conservation. Ultimately, this interdisciplinary framework
underscores that the integration of historical insights with current scientific
advancements offers a reversible, environmentally friendly, and effective pathway for
the preservation of our cultural heritage.
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Table 1: Research background on the use of various natural dyes in the restoration and conservation of various ancient artifacts.

historical textiles

Alizarin Silk fabrics 2010 (22)
Woad Wool fabrics 2022 (23)
Tannins Iron and steel 2003 (24)
Pomegranate peel extract Silver 2019 (26)
Wooden artifacts
Sumac Wood 2021 (27)
Linseed oil Wood 2005 (29)
Ochre Petroglyphs 2012 (30)
Herbal extract (for preventing biological ;
growth) Stone conservation 2020 (32)
Pottery artifacts
Ochre Ancient pottery 2010 (33)
Plant-based glaze pottery 2001 (35)
Alizarin Oil painting 2019 (29)
Linseed oil Canvas preparation 2005 (29)
Wall painting
Indigo wall paintings 2015 (36)
Limestone wall paintings 2010 (36)
Tannins leathers 2017 (37)
Herbal extract leathers 2018 (38).
Paper and manuscripts
Saffron Paper 2020 (39)
Indigo Treated paper 2008 (40)
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Table 2: Examination of the three main categories of dyes based on source and type of chromophore (41-43).

Madder roots (Alizarin) Anthraquinone

Saffron (Crocin) Carotenoid

Pomegranate peel Anthocyanin, Flavonoid

i

3,

v
AT

v
& T

Onion skin Flavonoid

Naphthoquinone

(Indigoid) Brominated
derivative

Classification of natural dyes

Tyrian purple

Anthraquinone

Lapis Lazuli - Lazurite Polysulfide radical anion

Azurite - Copper

hydroxycarbonate Copper hydroxycarbonate

Soot (Carbon Black) Carbon
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Figure 1: Restoration of mural paint with natural colorant (authors).
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Figure 2: Restoration of the color of wooden works with natural dyes
(authors).
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Figure 3: Restoration of the color of pottery works with natural dyes
(authors).
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Figure 4: Restoration of manuscripts with natural dyes (authors).
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