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Abstract

The pastiglia technique has been widely used as the preparation layer for gilding decoration in Iran
during the Safavid period. Generally, the purpose of pastiglia is to create a prominent surface for
the gilding array. The main research issue is the lack of technical and structural knowledge of the
layered arrays of the two churches under study. Lack of sufficient research and resources on the
technical and structural knowledge of Pastiglia and gilding decorations in the Armenian churches of
Julfa, and also the existence of technical ambiguities and lack of clarity on the origin of art of
Isfahan Armenians, such as architectural decorations and especially Pastiglia art, are the necessities
of doing this research. The present study provides a technological overview towards the pastiglia
employed in the gilding decoration at the Bethlehem Church and Vank Cathedral, as two important
Armenian monuments from the Safavid era at New Julfa in Isfahan, using pyrolysis—gas
chromatography-mass spectrometry (Py-GC-MS), gas chromatography-mass spectrometry
(GC/MS), X-ray diffractometry (XRD) and scanning electron microscope coupled with energy
dispersive X-ray spectrometry (SEM-EDX). GC/MS and Py-GC-MS used for the charactetization
of organic materials of samples and XRD and SEM-EDX used for the characterization of inorganic
materials of samples. The analytical data show that animal glue was used as a binding medium of
pastiglia while linseed oil was probably employed as the mordant agent in the gilding decorations;
furthermore, linseed oil was used as a varnish layer on the gilding decorations of Vank cathedral.
Also, the inorganic part of the pastiglia substrate showed to have been composed of gypsum and an
iron-rich clay. These results are discussed in the larger context of the pastiglia technique in other
contemporary historical monuments in Isfahan. It can be said that this present research is looking
for structural and technical differences and affinities of these decorations in Isfahan Armenian and
Islamic buildings at Safavid era.
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Introduction

The great Safavid dynasty is the most vivid historical period of Iran. The pastiglia technique has been widely
used as the preparation layer for gilding decoration in Iran during the Safavid period. Generally, the purpose
of pastiglia is to create a prominent surface for the gilding array. This artistic technique is usually called
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“Pastiglia”, which is an Italian word, but due to the various ways of performing, different names have been
used in different cultures [1-6]. In various historical periods, several gilding techniques have been used in
illumination and easel and mural paintings. Metal leaves such as gold, silver and tin have been widely used by
artists in artworks to decorate, making precious and optical dynamism of the work. Bethlehem Church [fig.1]
and Vank Cathedral (Surp Amenaprgich) [fig.2], the two holy places of the Safavid era, are the most famous
Armenian churches in New Julfa of Isfahan with pastiglia and gilding decorations.

Materials and Methods

Py-GC-MS: Analyses wete petformed by using a multi-shot pyrolyser EGA/PY-3030D (Frontier Lab, Japan)
coupled with a 6890N gas chromatography system with a split/splitless injection port and combined with a
5973 mass selective single quadrupole mass spectrometer (Agilent Technologies, U.S.A.).

GC-MS: GC/MS instrumentation consisted of a Trace GC 2000 chromatogtraphic system equipped with a
PTV injection port and coupled to an ITQ 900 ion trap (Thermo Fisher, U.S.A.).

Peak assignment was based on a comparison with library mass spectra (NIST 1.7 main EI MS library,
WILEY 275 MS library).

SEM/EDX: A MIRA3 model electron microscope (TESCAN, Czech Republic), with 15kV and 100pA, used
for performing the analysis.

XRD: For performing the analysis, a D8 Advance model XRD instrument (Bruker), equipped with Cu-Ko x-
ray and with 1.5045 A wavelength, was used.

Identification of crystal phases was based on a comparison with International center for XRD data files
(ICDD PDF); X'"Pert HighScore Plus software was used for this.

Results

According to the hypothesis of the research, there could be the two types of organic materials in the samples
(Gluing agent and Binder media). So, in order to gain the fingerprint of organic materials, Py-GC-MS was
petformed (Samples 2009.V.2 and 2010.B.1.). Then, according to the tesults, GC/MS analysis used for the
identification of the organic materials [21, 23]. The procedure of GC/MS that used in this research, is a muld-
step chemical pretreatments approach with primary extraction of organic compounds with ammonia solution,
which was performed according to the procedure reported in the literature ref 14.

After confirming the presence of organic materials in the sample structure and identifying the type of these
compounds, SEM pictograms were taken to investigate the morphological growth of the mineral crystals of
the sample structure. EDX and XRD analyze were used to identify the constituents of minerals as the
complementary analyzes.

Py-GC-MS: Palmitic acid and stearic acid peaks imply the lipid materials in samples structure (Figs. 3 and 4).
Short chain fatty acids and homologues could be the results of the decomposition process of palmitic acid
and stearic acid and or the same acidic compounds [30]. The pyrolysis product of proline and hydroxy proline
is the pyrrole which its peak there is in the fig3. Due to the presence of the pyrrole (Fig. 3), proteinaceous
material of the sample could be an animal glue [15]. Pyrolysis chromatograms shows that at least two kinds of
organic materials was used in the pastiglia and gilding samples: Lipids and Proteins.

GC/MS: According to the (1) Py-GC-MS results which gave us a general idea about the organic materials of
samples and (2) similarity of the Py-GC-MS tesults of the samples, GC/MS analysis used for the
characterization of the organic materials in the sample 2010.B.1. The chromatographic separation of 2010.B.1
sample was performed at two different parts. First part of analysis was applied on the only pastiglia part of
the sample (Code: 2010.B.1-pink). Second part of analysis was applied on the whole part of the sample (Code:
2010.B.1).

The extracted amino acids from 2010.B.1 and 2010.B.1-pink are the same (Chroma a, b; fig5).. There is
lower amount of proteinaceous materials in 2010.B.1-pink respect to 2010.B.1. The Fig.6 shows the
chromatograms of the lipid and resin materials of the sample 2010.B.1. Both of the two samples have
proteinceous and lipid materials.

SEM: SEM Pictures confirms the presence of gluing media between the gold leaf and the pastiglia layers
(Peak a, Fig.7, 8). Monoclinic crystals of gypsum are noticeable in Fig. 8 and 9. According to these pictures,

there are some differences about the morphological growth of the pastiglia and the gypsum ground crystals.

3.4. EDX: With due attention to the EDX results of the pastiglia samples of the Vank cathedral and the
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Bethlehem church, maximum weight percentages of the identified elements belongs to the Calcium and
Sulfur (Table 4); also, the most weight percentages of the identified elements of the plaster ground, in both
churches samples, are belong to the calcium and sulfur too, which is foreseeable (Table 5).

XRD: The major phases of the inorganic materials of the samples (2010.V.1, 2009.V.2, 2010.B.1) are gypsum
and quartz. In addition, in the sample 2010.B.1, hematite and in the sample 2009.V.2, anhydrite were
identified (Table 06).

Conclusion

The inorganic part of the both of the churches was made of gypsum and an iron-rich clay; and also, animal
glue used as the binder of pastiglia. Linseed oil was probably employed as the glue in the gilding decorations.
The gilding decorations of Vank cathedral also had a varnish layer that linseed oil was used for this aim. It
seems that the structural and technical difference of these decorations in Isfahan Armenian and Islamic
buildings at Safavid era, is the different phases of the clay of the pastiglias.
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Fig. 2: (top, middle) General view from the dome chamber
of the Vank Cathedral and location of sampling namely

(top) 2016.V.1 and (middle) 2010.V.2 together with (four
images at bottom) deteriorated pastiglia before restoration.
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Table 2: Chemical reagents

Reagent Purchased from...
Trifluoracetic acid ; 99% Fluka
Anhydrous pyridine Fluka
ETSH; 99.5% Sigma-Aldrich
Sodium azide; 99.5% Sigma-Aldrich
BSTFA with and without 1% . .
trimethylchlorosilane Sigma-Aldrich
MTBSTFA + 1% . .
trimethylchlorosilane Sigma-Aldrich
triethylamine Sigma-Aldrich

bzl ¥ Jglo
Table 3: Standards

Solution

Contents

Usage

Amino acid solution in
0.1M HCl

12.5umol/ml of Pro & Hyp + 2.54mol/ml ofAsp, Glu, Ala,
arginine, cysteine, Phe, Gly, hydroxylysine, lle, Leu, Lys, Met, Ser,
Tyr, threonine, Val

Solution of fatty and
dicarboxylic acids in
acetone

Lauric acid (0.24mg/g), suberic acid (0.27mg/g), azelaic acid (0.28
mg/g), mytistic acid (0.25mg/g), sebacic acid (0.3 mg/g), palmitic
acid (0.25mg/g), oleic acid (0.51mg/g), steatic acid (0.51 mg/g)

Notleucine solution in

Derivatization internal

bidistilled water 138.66Mg/g staqdard A
For amino acids
Tridecanoic acid Derivatization internal
S 135.48g/g standard for lipid-resinous
solution in isooctane h
fraction
Hexadecane solution L
80.34pg/g Injection internal standard

in isooctane
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Short chain fatty acid
and homologus

e e i
Abundance
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Fig. 3: Py-GC-MS Chromatogram of 2009.V .2, without derivatization agent.
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Fig. 5: GC/MS Chromatogram of proteinaceous
materials. Chroma. a: 2010.B.1; Chroma. b: 2010.B.1-pink.
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Fig. 4: Py-GC-MS Chromatogram of 2010.B.1, with
HMDS derivatization agent.
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Fig. 7: SEM Pics of samples of Bethlehem church.
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Fig. 6: GC/MS Chromatogram of lipidic materials.
Chroma. a: 2010.B.1; Chroma. b: 2010.B.1-pink.
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Table 4: Identified elements in Pastiglia part of samples with EDX analysis

Ox. Form Elem. Na,0 | MgO | ALO; SiO, SO; K0 CaO Fe,03 Cl
X nd 1.38 3.53 8.84 46.52 1.14 32.75 4.46 1.38
Vank S = 0.64 0.77 3.23 1.98 0.24 1.78 1.40 0.51
Bethlehem X 0.93 1.31 5.94 12.77 42.23 1.51 30.34 5.06 0.45
S 0.63 045 0.66 1.96 3.70 0.34 0.55 0.38 0.33

e Bl S ke X

EDX P9y L Lbd)’o) proes Cj w3 )l AW @L»Lw) )..oL.C :QJ},\?
Table 5: Identified elements in Gypsum part of samples with EDX analysis

Ox. Form Elem. Nazo MgO A1203 SiOz SO3 Kzo CaO Fe203 Cl
X nd. 1.29 3.55 9.87 45.83 0.87 36.16 1.43 0.95
Vank S = 0.02 2.45 9.88 13.16 0.65 0.64 0.87 0.95
Bethlehem X 0.56 0.63 1.47 3.07 55.58 0.34 37.61 0.45 0.23
S 0.40 0.20 0.48 1.87 1.33 0.20 0.67 0.18 0.16

XRD uf:?) LY W) dLﬁJl—w L;Lm)lﬁ .;"_Jab
Table 6: Identified phases with XRD analysis

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

Gypsum | Anhydrite | Quartz | Hematite
o | 2010.V.1 N N
2 | 2009.v.2 V N N
® | 2010.B.1 N N N
Major phases  minor phases

.[34] Cawlodds o)L.’.'S‘ "j Lgl.:a.)).g)lf &]yl
P Cb?u.w‘ duw‘wy; L 4>9;l.,
Gl oy dlge 18 g 3yl (g LS 5 |add diges

o obey 3 P USE) e B g8 plolid )
oo [13,17,35,36] Cosloss odliiusl Lincas
o£9) 1 S (D) eSS 528 (0 slatio)
P aplSelegS (wyn b ol i S 5 (92
gl e 48 3 pase i (oS FUSS
s Sl (P) dml Siadly 1 it (A) dpuol SV
sl Sezally oy SVl s Tialao L5 (ypon
o cpl iy AP>T (i 390 sl S5l i
ged Sl 3 S0 (1) &S 29 oo Juol> doms
Sially (g3 lie sl WSS o) £95 S0
P 0las ol sladls 4 ax g5l (S) el S5 kil 4 (P)
A Ly (FUSC3) diged sud e aglSilegs
Oy 85 doni (lgi o cnlply PRT b
Gl (olod sl Sy g, s Ll SIS

b o b Sloes ad o [16,21,32] el GC 3L
o ol eja 045 o odlal gl Ol 3 g Cungy
sbmoy; b (3N (g Jidlo [30] cusl o508
sl e 9 (lan 9 Ol 315 Gliee b s
iy > Logas 4S5 (gwlgial ¢y S 0
b BB (Koo @laS 5 0 & g 0l jaas ¢ Slas
J15] Canl
e el Seilog)S ) GrudlS (Sloald @ 4295 L
FpS (0SS b pl,Sgileg ) 2010.B.1-pink Jlgl,8
el (DS oa pl,S5ileg)S) 2010.B.1 Liges §
iy 2010.B.1 45903 )3 39390 yiMS im0 ol plis
5383 sob Al g (g Al CS (gt
O 0 )1 0925 2010.B.1 &g > (6 yiin sk yuw
P Sy s 4 Ly sy s glyil olos
bl )5 [33] cmlais S 1,8 aolatul 5)50 Wi> plos
i 8 (8 oo g ol (RS ystie g polate
0> u.;]).ch )l_>| 2 Cemwlodds ol ouiis puo 3 o0launl
5 il d)lyo ay Slely (spzgie 5 (S ol

199 uLuqug_,.uLa 9 & jlouks ol Jlw | W


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

s . :
\—smu[:wb Ry liwl 0 jy swoliliad g

fro dg—o d bg po UG 4> Cow Y-
5 Y gbagel @blis jload as SEM ol
Py-GC-MS zls 1l 5 deadS 93 2 sla g ML
s ML 885 e 3 |y e LY 3925 GC/MS
oy by Jde 5l S S e il e sy
Jodlal Kl oo (¥ SlS 5 5> u§ sbaysk
omle JB slad g oS cde il (L_ﬁ Zbln) Cuw
(HazdaY gyl g 4 bgiye polal Gisu 5 b jsl
J40,41] asl <S5

FE byl yidy SEM sl )3 &S sk len
2 ol a3 SialS g0 sl ysl 4 Loy yo sanliie
SIS e 28 o 4 prelS Oldlg | ladiged
F)gS padie jpbdn (el SluS 5w 0
2 uLOJH w.._m.lf u_wlom u)L»L.w L.,JLC )lB JABJ
Sygo 4 ] 2y oMo Sly GludS sladigas
Copdl (Fgin) comlons olulis oo o yul p )
Sy P S @80 ey bl ag ol sl
A b a0l loj g Cawlonds samlive
b Cx.‘ }l u;ﬂ> ”]93"5" jl-é O:‘.I Jpa> '-’)b )L-‘ o)
Jaess 3 S g Lol @l 5 @ O oS e oS
Cwlodd G)L& L»_%o )l u,wu) L u.“»).wl P)'é O.Li}
10,40,41]

s 3l (BU b dm Y Sl )3 posdiw dg2g
g aie ool yemas (¥ i) cunl S oS5
o=l b g s 4Bl @ygo 4 35,165 5 alas] 3
O] 9 pordiw porinogll pg i yolic b )y oS
OS5 o XRD gl a d sl a S o)
9 2> 2929 badiged 13 FlS Cygo & (cogpudins
@5 2 pgradis YIS 3 poinedll 5 4y a2 gl
A 3 iy Cunl (See S e 0 EDX 3l ol
S Glae 4 a8 wil u;.lma&:lww?ﬂ g9 Jubd
)13 392y adiged i fS 3 (o) sl

P g s e jolis j (oS e

Po | 1199 glise g ol 93 o lad ity Jluw

SlwaY dlge lgie cod wilaiily 5,87 (Sul g
a5 (ool d jlwasY dlge &Bly 1> g o didlid
Al 5 saly s Sy (535 3 B L S i
2y o i pb a4 Y S S o)l pbskis b g
e Olye & o3litl 3)90 (389 (slajluaY [37]
ldaed gy anslS 0L o (o0lgo cedel ( Su,ls 6T
g Sz Loy Jobd 48 Ngd oo Dgucne
ISy =9, [38] Miwn 2S5 Loy <y,
J—ol> Linume usitatissmum o3 45l &S €,
Syl s Sid cubld &S slayeg) [34] 29 oo
Liges J) o gyl (sl dga Sl

Sy el (FUSS 5 bpl Seiles,S) 2010.B.1-pink
I A o 508 13 b el Szl
e e sdalie LB 2010.B.1 Liges 3 dlgo
2010B.1-pink a0 k3l 5 s S aes oy
ged a5l @ drgil ) 392 55 s Jlge

i, 2010.B.1-pink :\_,9‘» )Y IS = 2010.B.1
Sop Ofe) jl €5 domd g )b 5 5 )Mk
S5y = b 48)5 il o e g @
b g cou JB ST cwlosds odlaiwl b sunaY
el o (9 S)Him ) @l (0l 2 g
2 858 8y93 3 (P ©pSe mlie 4 x gl
o Olois @ oleS (g 1 (fg) e SIB
Bols £95 S &8lgpd yloS g fawlodd co odliiul
O£9) <5 5 j3)lse poas 5 &S usl (jym gl
2y Comlodd oo aidble fpysly ooyt 9 S
LS S jleoleS 89y dad Uhg) 50 glie Sy
9 S o) Sla 4o b 93,5 L S (8
=59y 3 edlawl 4y {39] cuwloais o)Ll g ydiuw
o)Ll (Y glie g )] 3yl ccwe lgis & Sy
Lawlodds

sl a9y il ploxl Giagiy
OO iy gl g Culigpadn B Jle slaly
Ll @ )M g5 (392 (589) 9 03wl 3)90 Cons
Loy, lSMb ol 50 oads ool 425y £55 Cumlodpw,
10] sl ool


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

Ulgiral PRty g Solg laluadS (5, 8Ub glasul T Gzl bl sl / gl jSes g iub \_5@*’0‘3-“[-3

Y sladiged )3 2w 5 9 &8 (G V o>
Tab; 9: Ratio between Gypsum and Red Bole

Building Name G:RB
Vank 5:1
Bethelehem 3:1
Ali-Qapoo 4:1
Hasht Behesht 3.2
Chehel-Sotun 4:1

PSS gl oy SB g8 S b o) & 55
d)ﬁ]d—@& Gl fecwlonds S uzzsi st
9 Cwlodd odlawl o yans Cnnns )l L.A.S)J L)"]
GBS Lo naY (ggy 5o 00l ] (o) ML
iy Ol oy S5 k) el 5 sl ik,
«SSly sludS sla g, SMb (59, p Cawlodds odlaiwl
Al is gy S jl aS ol ay da gl Lulonds
uLaH)A dM>)_) Cawlodds oalaiwl L 019&43
C)—i‘ s, M gl bgad ¢ 920 b)9d OIA.:.,:).:.Q
= Sl ateyin Sl o st 5| (S Sl
U9y S ploi e Caleg 3 il Slnl e i
ol slaly 5 o)) glaludls 5 iz a¥ 12
G Ol 4 oy poo 51 Lo iy 0 5 twl LSy
<M 9 9 00 oslawl “‘”@-&%‘\:’.y oo .)‘9A
G)gme do) &5 Lo i 5l 5 cwl g,
S o 30 0ad oLl Goles s funl (e
2 39390 slajls gl XRD guls dy dgily ¢ pucii

Cuaolodgy Golate oaliiwl 3yg0 oy 2 Jloislay

References

[1] Hamsik M. The relief decoration of
Medieval painting--pastiglia: origin and
technique. Umeni. 1992;40(2):100-7.

[2] Yorke ]. Dictionary of Art. Ed. Jane Turner.
London: Macmilan Publishers Limited;
Vol. 24; 1998.

[3] Wetherall. History and Techniques of
Composition. In Book Gilding and

S Gl @S ol ped 4y el ilonds oLl ladiges
3 Sl 2> y98> o)lgen (LAlBL lsic & mjste 5
9 00 e dlgo S92 S Wl o0 35 polie
Al (o) SBASsbogivas]

2 S LSS 5 oaul §) 5500 polis
o=l Semud ilonds olulidh i oS (sladiges
Mo oyl &y dogi bl sg2g (r Y Sy
Lol die) (595 ym oo g0 dy (e
L:_wy A—"?’u—" )_.oL.c d—" )] u_’l)a.a cM‘bJ_wgo
&S b 4 cuwlais Sis jen &S s oV
oS yebolen .85 aiy i e clagpaY
2 ludS lad s (o batd pyow b by
0 Cogby 5 (b ol i g Canlodd saaliie
fdhw]o.»_g L.wlf Ol ul)Dw Lglmuwda\/ 4 Joy)n
Seod dodiges cpl sl )3 )l pate (185 e 3 L
Al g Cugby (slaca LB 4 Slg e Jols

S 5 S Y
sy 4o podew § Sy slabundS gl oY

Surface  Decoration. London: UK.
Institute for Conservation; 1991: 26-29.

[4] Bomford D, Dunkerton J, Roy A. Italian
Painting before 1400. London: National
Gallery Press; 1990.

[5] Frinta MS. Raised Gilded Adornment of the
Cypriot Icons, and the Occurrence of the
Technique in the West. Gesta. 1981 Jan

199 uLuqug_,.uLa 9 & jlouks ol Jlw | Iod 2


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

s . :
\—smu[:wb Ry liwl 0 jy swoliliad g

1;20(2):333-47.

[6] Golombek L, Wilber D. The Timurid
Architecture of Iran and Turan. Translated
by Afsar K. and Kiani M.Y. Tehran:
Publication ~ of  Cultural = Heritage
Organization; 1995. [in Persian|
5 Oyl 2 x5 (Sylame Abgd pudsg I3 Sl

[AVVY ¢ Somyd lype lojlus il jlisl ) a5

[7] Aqajani H. Painting Restorations (2). Asar
Journal; 1980; 2, 3, 4: p. 160-175. [i

Persian]

YDA €51 oo (V) (ol Ol pots .y ST

[AVO-\$+ .o FXY

[8] Karimzadeye Tabrizi M.A. Biography and

works of Old Iranian painters and some

celebrities of Indian and Ottoman

painters. Tehran: Mostofi Publications;
1997.

ol Lol BT 5 Il lesaoms (65255 03lj 5]
0l0 Glete g yin SIS palie I (S g @208
[AVVF < Bgime & liis]
[9] Mayel-Heravi N. Book Designing in Islamic
Culture. Mashhad: Astan Quds Razavi
Research Foundation; 1993. [in Persian]
[AYVY (o) (wib ULM:] sl yig s ol
[10] Holakooei P, Abed-Esfehani A, Samanian
S. Aslani H. A Technological Study on the
Pastiglia of Gilded Substrates at Safavid
Period in Isfahan (Based on the Pastiglias
of Ali-Qapoo, Chehel-Sotun and Hasht-
Behesht). Journal of Art University; 2008;
2: 37-56. [in Persian]
= 4SS led—sl 3 (s9io 89> (Sl Ml
{ebpcain g Gyt @Bl glaiaaY
[OF=TY Y YAV ¢y
[11] Nadolni J. The Techniques and Use of
Gilded Relief Decoration by Northern
Buropean  Painters, c.  1200-1500.
London: University of London; 2000.
[Unpublished PhD thesis]
[12] Bonaduce I, Colombini MP, Diring S.
Identification of gatlic in old gildings by

gas chromatography—mass spectrometry.
Journal of Chromatography A. 2006 Feb

PY | 1199 Glise ) g ol 93 o lad ity Jluw

24;1107(1-2):226-32.

[13] Colombini MP, Modugno F, Giacomelli
M, Francesconi S. Characterisation of
proteinaceous binders and drying oils in
wall  painting  samples by  gas
chromatography—mass spectrometry.
Journal of Chromatography A. 1999 Jun
18;846(1-2):113-24.

[14] Colombini MP, Modugno F, Fuoco R,
Tognazzi A. A GC-MS study on the
deterioration of lipidic paint binders.
Microchemical Journal. 2002 Oct 1;73(1-
2):175-85.

[15]  Colombini ~ MP, Modugno F.
Characterisation of proteinaceous binders
in artistic paintings by chromatographic
techniques. Journal of Separation Science.
2004 Feb;27(3):147-60.

[16] Colombini MP, Andreotti A, Bonaduce 1,
Modugno F, Ribechini E. Analytical
strategies for characterizing organic paint
media using gas chromatography/mass
spectrometry.  Accounts of chemical
research. 2010 Jun 15;43(6):715-27.

[17] Lluveras A, Bonaduce I, Andreotti A,
Colombini  MP. GC/MS  analytical
procedure for the characterization of
glycerolipids, natural waxes, terpenoid
resins, proteinaceous and polysaccharide
materials in the same paint microsample
avoiding interferences from inorganic
media. Analytical chemistry. 2010 Jan
1;82(1):376-86.

[18] Degano I, Modugno F, Bonaduce I,
Ribechini E, Colombini MP. Recent
advances in analytical pyrolysis to
investigate organic materials in heritage
science. Angewandte Chemie International
Edition. 2018 Jun 18;57(25):7313-23.

[19] Tenorio AL, La Nasa |, Ferriani B,
Colombini MP, Modugno F. The
chemistry of pastels: Investigation of the
organic materials in a drawing by Umberto
Boccioni. Journal of Cultural Heritage.
2019 Jan 1;35:235-41.

[20] Arjonilla P, Dominguez-Vidal A, Correa-
Gomez E, Rubio-Domene R, Lluveras-
Tenorio A, Ayora-Cafiada MJ, Colombini
MP. Characterization of organic materials
in the decoration of ornamental structures
in the Alhambra monumental ensemble
using gas-chromatography/mass
spectrometry (GC/MS). Microchemical
Journal. 2018 Jul 1;140:14-23.


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

Ulgiral PRty g Solg laluadS (5, 8Ub glasul T Gzl bl sl / gl jSes g iub \_5@*’0‘3-“[-3

[21] Bonaduce I, Blaensdorf C, Dietemann P,
Colombini MP. The binding media of the
polychromy of Qin Shihuang's Terracotta
Army. Journal of Cultural Heritage. 2008
Jan 1;9(1):103-8.

[22] Bonaduce I, Ribechini E, Modugno F,
Colombini MP. Analytical approaches
based on gas chromatography mass
spectrometry (GC/MS) to study otganic
materials in artworks and archaeological
objects. Topics in Current Chemistry.
2016 Feb 1;374(1):6.

[23] Deviese T, Ribechini E, Castex D, Stuart
B, Regert M, Colombini MP. A multi-
analytical approach using FTIR, GC/MS
and Py-GC/MS revealed eatly evidence of
embalming practices in Roman catacombs.
Microchemical Journal. 2017 Jul 1;133:49-
59.

[24] Huspian Sh. Architecture of Isfahan's
Churches. Peyman Quartetly Periodical
Journal; 2007; 40. |in Persian]
aeliliad . ylpdo! calugS g)lose . als (s

[¥e OYAS <o (Simyd

[25] Carswell ]J. New Julfa the Armenian
Churches and other Buildings. Oxford:
Clarendon Press; 1968.

[26] Haghnazarian A. Armenian Churches of
Isfahan's New Julfa. Tehran:
Farhangestan-e Honar; 2006. [in Persian]
Ol g slile Lal)) lalanlS” . opo)] ka5 3]

[IVAD £ lenSim,d s o s

[27] Hamzavi Y. Finding and Old Inscription
in Vank (Surp Amenaprgich) Cathedral in
Isfahan. Bi-annual Journal of Restoration
Science and Cultural Heritage; 2014; 4:
p.49-58. |Original in Persian with English
Abstract]

SSly gLl )3 (v Sl LSl 55505 ]
DIl (ass aslladyy . ladol (g5 plel ©y9w)

[28] Ashjian M.V. Album All Saviours
Cathedral New Julfa, Iran. A Publication
of the Diocesan Council of Armenians in
Iran and India; 1975.

[29] Qukasian H. Vank Cathedral of Isfahan's
Julfa. Armaghan Journal; 1972; 11, 12:
p-800-4. [in Persian)]

oo Gl il Sl Slugls o (Ll 58]
[$=Aee .o WY Y OB £ lio)

[30] Vandenabeele P, Wehling B, Moens L,
Edwards H, De Reu M, Van Hooydonk
G.  Analysis  with  micro-Raman
spectroscopy of natural organic binding
media and varnishes used in art. Analytica
Chimica Acta. 2000 Feb 29;407(1-2):261-
74.

[31] Cornelis K Manual of
mineralogy. Translated by Farid M,
Modaberi S. Tehran: iup; 2007.

e e ol S sloal) gl S (Y]
05 (Pl s 1S 50 10le0 g e
[AYAS

[32] Colombini M.P, Gautier G. GC/MS in the
characterization of Protein Paint Binders.
In: Colombini M.P, Modugno F, Editors.
Organic Mass Spectroscopy in Art and
Archaeology. United Kingdom: Wiley,
2009: p. 237-59.

[33] Tatt W, Mayer J.W. The Science of
Paintings. New York: Springer; 2000.

[34] Karimy A.H. Traditional varnishes in the
history of Persian Painting. Specialized
course on the conservation of historical,
cultural and artistic monuments using
organic and inorganic coatings; 2013: p. 1-
12.
3p9e (s (SLmoAnd iy i el (525 ]
u_aa.aaﬁ:j —u_m)%a‘ 3)9.} 'Ul)_" u_mlm 2 odla !
S g (N (Sl gLl o Ul e blas
=V e IYAY ¢ Saee g (I slaiidg 1 ookl

[VY

[35] Bonaduce I, Andreottd A. Py-GC/MS of
Organic Paint Binders. In: Colombini
M.P, Modugno F, Editors. Organic Mass
Spectroscopy in Art and Archaeology.
United Kingdom: Wiley, 2009: p. 303-26.

[36] Colombini M.p, Modugno F, Ribechini E.
GC/MS in the Charactetization of Lipids.
In: Colombini M.P, Modugno F, Editors.
Organic Mass Spectroscopy in Art and
Archaeology. United Kingdom: Wiley,
2009: p. 191-213.

[37] Kleiner L.M. Binding Media, Varnishes &
Adhesives Artist’s materials. Translated by
Farahmand-e  borujeni H.  Isfahan:
Goldasteh Publications; 2009.

ol it (gl dlg o yoled L cpliiole LW )»Mf]
g e )b iden el M g s
[IYAA tatwals ol )bl ;o has] e

[38] Colombini M.P, Modugno F. Organic

199 UL‘Lum_jg_j,H_._n[ogboJlxu:bsp.deLm | FA


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-17 ]

[ DOR: 20.1001.1.24764647.1399.6.2.39]

[ DOI: 10.52547/jra.6.2.25]

s . :
\—smu[:wb Ry liwl 0 jy swoliliad g

[40]

9

Materials in Art and Atrchaeology. In:
Colombini M.P, Modugno F, Editors.
Organic Mass Spectroscopy in Art and
Archaeology. United Kingdom: Wiley,
2009: p. 3-30.
Nemati-babaylou A, Azadi M, Najafi F,
Mohammadi-Achachlouie. Kaman Oil;
Imitation, Innovation of Localisation? The
first international Conference on Arts and
Crafts in Iranian-Islamic Culture and
Civilization: Declining arts in focus; 20106:
1-11. [in Persian]
oo gmb 5 ol g @l e gl (tesi]
L b i LS (9, . mime gL
Clebio g 5 (ol Gilon (nss S(s5lo o
loyie 5L oMb Sl e 5 Sim
[N o VA0 £ dgal b 4 o)
Mishmastnehi M. The Application of
Crystallographic Interpretation on
Technical Study of Gypsum-Based

Historical Materials (Case studies of stucco
decoration of Kuh-e Khwaja and Gypsum

199 yliwoj g J.uL: 092 6 louk couauds Jlw

Mortars from Shadiakh and Alamut).
JRAzxch, 2015; 2: 1-14. [Original in Persian
with English Abstract]|

2 ol sl (gl Jlods 5,18 ple (25 Cumo e ]
xS @30 dlllas) (25 (S b b lallas
o gyl Ehald @ SMo (s d2lgs- 058
N YD ¢ il dngdy (o938 ooll axld &5

[V o

[41] Hamzavi Y, Sardari A.M. Investigation of

Natural ad Industrial Stabilizer for Usage
in Stucco Decoration in Seti Fatima
Mosoleum. The First Symposium of
Material Science and Conservation of
Cultural- Historical Heritage; 2012: p. 1-
15. [Original in Persian with English
Abstract]

o3l Sl oalizial doo o (gl s (5950>]
e Ay (8 LSS Cald b a2l
ol ecblis golgo pde iolon Cpswss aobl

[30-) .o YR ¢Syl Sind


http://jra-tabriziau.ir/article-1-214-fa.html
http://dx.doi.org/10.52547/jra.6.2.25
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.52547/jra.6.2.25
https://dorl.net/dor/20.1001.1.24764647.1399.6.2.3.9
http://jra-tabriziau.ir/article-1-214-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.52547/jra.6.2.25
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.2.3.9
https://jra-tabriziau.ir/article-1-214-en.html
http://www.tcpdf.org

