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A Comprehensive Review of the Application of Diverse Natural Colorants
in the Conservation and Restoration of Cultural Heritage Artifacts
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Department of Urban Planning and Design, Faculty of Art and Architecture, Shiraz University, P. O. Code: 7188637911,
Shiraz, Iran

*s_rafiei@shirazartu.ac.ir

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.

Keywords: Natural colorants, Conservation, Preservation,-Colorfastness, 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

Type of dye | Type of Historical Artifact | Year | Reference
historical textiles
Alizarin Silk fabrics 2010 (YY)
Indigo Linen fabrics 2015 (22)
Woad Wool fabrics 2022 (23)
Metal artifacts
Tannins Iron and steel 2003 (24)
Lawsone Copper 2012 (25).
Pomegranate peel extract Silver 2019 (26)
Wooden artifacts
Sumac Wood 2021 (27)
Alizarin Painted wood 2017 (28)
Linseed oil Wood 2005 (29)
Stone artifacts
Ochre Petroglyphs 2012 (30)
Lime Stone conservation 2015 (31)
Herbal extract (for preventing Stone conservation 2020 (32)

biological growth)

Pottery artifacts

Ochre Ancient pottery 2010 (33)

Colored clay pottery 2018 (34

Plant-based glaze pottery 2001 (35)
Painting canvas

Alizarin Oil painting 2019 (29)

Indigo QOil painting 2017 (29).

Linseed oil Canvas preparation 2005 (29).

Wall painting

Indigo wall paintings 2015 (36)

Ochre wall paintings 1984 (36)

Limestone wall paintings 2010 (36)

Historical leathers

Tannins leathers 2017 (37)

Alizarin leathers 2020 (38)

Herbal extract leathers 2018 (38).

Paper and manuscripts
Saffron Paper 2020 (39)
Tannins Ink 2015 (40)

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

Samples Chromophore Figures References
Madder roots Anthraquinone
(Alizarin)
Indigo Indigoid (41-43)
Saffron (Crocin) Carotenoid
(Woad - Indigo) Indigoid
3
>
©
S -
A Pomegranate Anthocyanin,
o .
2 peel Flavonoid
5
w | T Sumac - Tannin
> Tannins
©
s
= Onion skin Flavonoid
c
5]
S
= Chamomile Flavonoid
8
e
5 Henna Naphthoquinone
Anthraguinone
Carmine/Cochin
eal - Carminic
acid
8 Tyrian purple (Indigoid)
> A
5 Brominated
2 derivative
©
cfs Egg Yolk (Carotenoid)
£ Yellow Xanthophyll
<
Lac dye Anthraguinone
Lo Ochre - Iron Iron oxide
§ c 3 oxide
o]
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Lapis Lazuli - Polysulfide
Lazurite radical anion
Malachite - Copper
Copper carbonate
carbonate
Azurite - Copper
Copper hydroxycarbona
hydroxycarbona te)
te
Cinnabar - Mercury sulfide
Mercury sulfide
Soot (Carbon Carbon
Black)
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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)

006 G518 6T oy 0¥

Az a4 Gl 5318 0T as )l Job 50 (5 )slid dmngi (6 pdy el iyl waled o St 153k (Bl LT
S5 Jds 4y 55 5 oo SBT i g0 ol (i 5 (o wsloyi (T i3 g (oo gLl Jold Lol as
iyl 63,555 loost VT sl 5 sanal slalasme 5 Lol wilsy55 (93 B (5l 51 Liblone gano sl
Rt 955 s s JolS 2 a e Wlgi e g WS (e Sty g & 00 5l Gl (T BT 5o (S5 an
b DSl asly ¢ 23 lily; (55l s & a8 Cul 0,8 aidlgu LS5 1 g S sl wsloyi )BT 5l cbla o 2l

YY) das eyl 8 il cou s 1) pelan

S99 (43) Wsh 551 islas g olbxll Fo,95 o &lywﬁbdbjui Lol el poliae (55,95 il 10l ax )31

Sl g9l o (50,55 sl 09 S5, s g S le il 4 e Wilg e (e BT 0 o185,

Aaed LS ol 5l gl g5 Genipa Americana g Bixa orellana o3 g5 .
*. FE-SEM
. XPS



& g5 7 ®
@AMMJ;;AQ@

Slosrg Sl o yo ..x.;.‘..T)é o layy ol lads g i 80 lasxe g colainl byl il o le GlacSiuSh o )by (guieds)|
(44) s ls

Slp s 4 bl CMae (nlply wab g5 Gledl ol 50 4 e (25T D o Wil o0 Jlad (59,95
G2 saz Il S o wilsh e (59,55 5l (AL (Bl 5 (K Dliss B0) conl (55950 (5955 Ay 5l 62T s>
Slosii sloaSs (6,157 ,b 5 (colitaSior Slalllae gl (orba Sz Lais aas 18 3l cou 1) 31 aslaly;

OF) sl wo sl insly

o2 b i g clisolinl (655l aand il (T 0 a5 sl (slaid iz (60,505, aieild (Fuyb g5l BT Cu e
Wbyl LSS jleslitul b ol Sldllas 05l (s o1 i j0 Gl (SBli> Gla by, (e U Ssdon 32406
ol 0098 are )l Sl e opl 5l cblas g S0 0 1) aax sla 38l ( sbla> e sla by, g 5 5U]

95 JeeS 9,5 (JonS 5,000 wiile gorte ole slaog S j9a> ohgt crnb LIS, leerd JLSLe (( JsSge a5
b ol 0o 9970 (G581l OlaS 5 oS oo sl 318 obans bl slowine oSt 0 ol (285« J528 slaog S
Jole Lis a5 a0 ol oS oo ol (6 5l Ladle aY SO 5 s )0 e Slagie b cd (S sl SeS LSCis

WS o ol 5l (59,95 o jlosl ial )5S 5 ploe sl 3988 5l Cailee b aSh il (65,55,

1) 5k JUES! Cenglie o o 53, vl (oS alSys ¥ oS S b by 5 5l eadiglpead treasS 5 135S,
Pydse (F95 C el a0 5 il SlaiSTly ce g etz 2alf 4 e sy (nl e oo Gl
b 315 53 sl SI3E g 3l b s IS S e sla i b sl )3 el 135, sl ity
) Sae Yok )l a5 098 o0 (Sen LaBlows Sl JSE5 4 e el 0 5, sloJsSge S lpiSh mje8 S0

ooled s Rl L 0l3glaii oo sgne |) e 4 L3S (S (59, 3ST DL3GL L (b SIS, oS 5
5 LIS, JeuSg)0e0 sloog S o (miVlgsS Sladisn wimd oo d5ne 1) Sy ool St Jlal slagplSe sl 5 i3
(el 155, e e anl B e 63 sl s e Gl G pleerd 5 (Sl 55l ool ST plans

(12) Sigl 5oty el (59,5 S5 by 5 el el oo 5 Lo o Jslons PH asle Lolye

b s Fuwd g sl Cwopo OA

Wwd ;O Nigd oo e Gdre g (Slou> (LS Lol s aw 4 Jas Fud Sy j0 oolatul 090 b b1,
G09S 3| 8 olies g el Sy sl psResnl sl U a8 55 sl asion 9 Ol SleS 5 L s (LS
&l SEY sl gyl SY 5 Sie )5 a5l wildje,8 4 g8 co Silsum milin 51ai o 0 557 Db 0,5 S5y sl
355, ol g oo ool Lis 10 50,8 (gl B8 50 g oI 5, 6l 0,95 Y 5 Game 09,5 ;0.0,5 o)Ll 0,3 slacil
VYY) i o JoSis 381 (s ilshe SUITL (o lmly slosisn e ole (sloog 579 ol (JoSdge Jlisle Lo &

P s ans ol a5 6l s b 5 el iy (souaie ol &1 e sl s 51555,
1555, ] (25) 55,55 8 45 90 el 35 s (5l 3 o L5 8358 5,05 sl PH il oo 529
Sal355, 5,IS.0n8l 4Bl (6 e o5y LS b Wigd o st 0] Slidgen b i 2l aiile ol sloailaio b Vgona
3 SSai sl GBS ont <5 il o o S 0y Sy o S i a3 st
laog)S jpa> ohgh (b SIS, (JoSlge JLSle &5 wad o (lis Slalllas el (3B w5 LIS, G )90

\. Curcuma longa



& g5 7 ®
@MM\%A@

WS o Ll &5 silshe SLITL Sl slawign JSas 1o (goudS il (S 90,5 9 JeS g 0wl goie ole
505 1355, e Vb (65l 45 o5, slmsl s odle lasisey oyl 45 ols oyl aallae ol 4o el i (glasllT

o3l 51 j3le a5 08 e oo |y pols (oSl IS il J5le 45 eneds (olali, Sg S5 gand oS0 ]
Sl s3a> 5 Lase PH o)l s 131 55 (6l 5 (G316 g ol RS 53 Sli> wie 5 155, (J3Sse
G5l sy oS b alin o oansb WIS, (Y0 VE) was 18 15l co | 395 gl ol Wlgs oo 538
Slgs g b LI, [0 35290 SLuS 5 o Sl Calld Lo 4 6,850 cpl i lo &5 Su b bele b g i

Badee olis GB sy by |, e ates Cwpe FUSE Lol 5 i Jj,lal

(B3 g) (b 135, b ad mad iy ¥ S

Figure 4: Restoration of manuscripts with natural dyes (authors)
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Figure 5: Advantages and disadvantages of using natural dyes in the restoration of artifacts
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