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Research on the Effect of Moist-heat Weathering
and Properties of Animal Glues :
Inspection by Surface Observation

Kentaro UDAKA ™, Noriko HAYAKAWA *, Yuka FUJIT* and
Akemi KASHIWAYA* *

Animal glue is traditional material produced by extraction from hide, bones, or other parts
of animals. It has been used widely from ancient times. Its main component is gelatin,
namely, polypeptide. This molecule is a straight-chain polymer composed of hundreds of
amino acids. In addition to this main component, animal glue contains a few amounts of
impurities, such as fat and salts.

In the production of traditional oriental painting, when animal glue is in the sol state, it
works first as a surfactant to disperse pigments in water. Next, as it dries and the
temperature decreases, it forms a gel that retains pigment particles on the support such as
paper and silk. Finally, when it has dried, it adheres the pigments to the support.

The primary function of animal glue as a painting material is its ability to pass through
these three phases. In comparison, other properties, such as fluidity, rigidity and flexibility,
and the workability of animal glues greatly depend on the type of glue produced. Based on
the production methods and properties, animal glues can be classified into 3 categories, namely,
industrial animal glue, domestic animal glue, and classical animal glue.

In the present research, the authors studied the effect of artificial moist-heat weathering
and properties of animal glue samples. To test the stability of animal glues, dried animal glue
samples were artificially weathered on glass plates at 80C and 65%rh. These results were
tracked with a spectrophotometer and a digital microscope. All the samples gradually
changed colors and cracked.

Animal glues containing much fat tend to crack sooner, even though the cracks tend to
remain minute. On the other hand, animal glues containing less fat tend to crack later, but the
cracks tend to be large. Animal glues that require an especially long time to be extracted
from such materials as deer antler and carp scales tend to crack especially late.

*Independent Administrative Institution, National Research Institute for Cultural Properties, Tokyo
* *Nihon Bijutsuin



