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Identification of binding media in cultural heritage using ELISA (enzyme-linked
immunosorbent assay)
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The immunological technique, Enzyme-Linked Immunosorbent Assay (ELISA) was
modified upon several series of lab testsused to identify proteinaceous materials (i.e. animal glue, fish
glue, egg and milk casein) and plant gums in binding media and adhesives on used in works of art. The
detection limit of this assay is extremely low at about 0.1 ng - 50 ng/100p L, for the proteinaceous
materials and plant gums. This sensitivity is the biggest advantage of method which allows us to use
minimal amount of sample from the works of art. Many samples from naturally aged easel replica paintings
were tested using ELISA, and actualfurther, wall painting samples from Bamiyan Buddhist caves (from the
5th century to the late 8th century) were analyzed, which successfully revealed the presence of animal
glue (and/or fish glue), egg white, milk casein and plant gums.
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1
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Elution
Buffer EB "1 2 3
EB 100 mM
5 4
96
*2
1 1
20 30
405 nm 630 nm
PBS
2 x5
6
*1 5mL 1M Tris-HClI 1mL 0.5MEDTA 180¢g
25mL 20 SDS 500
mL pH7.4
*2 Sea Block™ blocking buffer #JIM13
BSA #JIM13
1
1 2
Ovalbumin Rabbit 196G
#ab1225(1600) #AP132A(500)
Phosvitin(D-5) Mouse 1gG
#sc-46681(500 #AP124A(500
Collagen Goat 1gG
#ab19811(400) #ab6742(500)
Collagen Rabbit 1gG
#ab34710(200) #AP132A(500)
Casein Rabbit 1gG
#bs-0813R(400) | #AP132A(500)
Arabinogalactan | Rat IgM
#JIM13(50) #A110-100AP(500)
Gum Tragacanth Rat 19G
#MAC265(50) #A8438(500)

#sc-46681, #JIM13,#WAC265
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Cut-off GCI
PBS
GClI Cut-off
ODa4os 0.3
pNPP
20-30
2
50 ng/100u L
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#JIM13

#MAC265
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0.1

4.5
100
500 p g EB 0.01
0.0001 0.001
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EB
+
10 6
Fe203
2CuCO3z Cu(OH)2
HgS
2CuC0O3 Cu(OH)2
2PbCOsz Ph(OH)2
7
1 10( )

1 2

ab19811 #ab34710

EB

ab19811
0.0005

#ab34710
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05g 1mil 1g 1ml
EB 0.0005
0.01
EB
4
2
5 8
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30
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5 30
13 GC/MS
GC/MS
GC/MS
500 pg 1 mg
EB 0.1
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Sample Cave | ELISA
BMMO94 C(a) x
BMMO96 C(a) x
BMM210 C(a) x
BMM209* C(b) X
BMMO082 F(c) x
e il
BMM191* EGB x
BMM129 J(b) x
BMM113* J(©) X
BMM115 J(c) x
BMM120* J(d) x
BMM169* J(F) x
BMM137 K3 x e
BMM203* L e il
FDM019 Fol4 x
e il
FDMO03* Fol5 X
KAKO5 KAK4 e il
4
*  GC/MS BMM FDM
KAK oil
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