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Objectives:

This project should, first of all, aim at tackling following tasks: What has induced fungus
appeared on the inner walls of Takamatsuzuka Tomb. And what a counter plan could be made to
prevent the tomb from being deteriorated. Furthermore, a more appropriate environmental
assessment should be proposed to shed an intimate insight into the deterioration of cultural
properties in museums and temples.

Even though "temperature" and "humidity" have long been used as bases for the
environmental assessment, the role of them ought to be understood in terms of, for instance, the
onset of the deterioration of cultural properties by fungus, and the chemical reactions on the surface
of them by the contaminants through wetting and drying within museums, temples and shrines.

Another mission of this project is to extend, through international cooperation, our activities
to Asian countries where much more cultural properties have been facing to dangers of
degradation.

To achieve these tasks, the following three working groups are to be organized for extending
the activities (monitoring, investigation, instrumental development, etc.).

[1] 1st working group (chaired by T. Murata) is to be involved in development of a small portable
environmental sensor for TVOC, and applied to environmental assessment of cultural property
storage houses, museums, temples etc. A proto-type sensor developed by Shimanoe had already
been applied for the environmental assessment of “Inochi-no-Tabi” Museum in Kitakyushu-city
with considerable success.

[2] 2nd working group (chaired by C. Iwasaki) is to focus the attention onto the investigation of
conservation of cultural properties in Asia, in particular, in China and Cambodia. Preliminary
investigation is to be started.

[3] 3rd working group (chaired by T. Suzuki) starts to develop an ion mobility spectrometer to
detect fungal smell from the fungus in under-ground with high sensitivity. This IMS have been
designed to be driven with a battery in atmospheric pressure. The signals are to be sent to a key

station by wireless communication.

Ddoodooodooooooooooouoooooooooooooonoon
ooooo MvocOoOoOO
Key Word: Conservation management for cultural artifacts, district environments, artifacts

environments, fungal index, temperature-moisture sensor, portable MVOC sensor
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Achievement:
2006 fiscal year:

The research activities of three working group were summarized as follows:
[1] 1st working group (chaired by T. Murata) had been involved in development of a small portable
environmental sensor for VOC. A proto-type sensor developed by Shimanoe had already been
applied for the environmental assessment of “Inochi-no-Tabi” Museum in Kitakyushu-city with
considerable success.
[2] 2nd working group (chaired by C. Iwasaki) focused the attention onto the investigation of
conservation of cultural properties in Asia, in particular, in China and Cambodia. Preliminary
investigation had been started.
[3] 84 working group (chaired by T. Suzuki) had started to develop an ion mobility spectrometer to
detect fungal smell from the fungus in under-ground with high sensitivity. This IMS had been
designed to be driven with a battery in atmospheric pressure. The signals are to be sent to a key
station by wireless communication.

Gas chromatography had also been used to evaluate the applicability of the IMS for quantification
of the fungal smell.

2007 fiscal year:

1st working group (chaired by T. Murata): Cultural property store-houses in B-zone(ITTO-en
and Choraku-ji temple) have been on-site surveyed to examine the environmental circumstance to
preserve the cultural properties. It is strongly warned that these properties have long been left in
unfavorable situation, being exposed to deterioration by fungus.

2nd working group (chaired by C. Tanimoto) : 2nd International Symposium on Conservation of
Ancient Sites 2008(ISCAS-2008, Dunhuang, China, Sept. 22-24,2008) has been announced by K.
Koizumi who is going to arrange the participation from Japan. Participation of members from our
Research Project is strongly encouraged. On-site survey of the foundation of Angkor-Tom and Byan
temples was reported by Y. Iwasaki.

3rd working group (chaired by T. Suzuki): Fungus from a tumulus has been on-site surveyed

and characterized by gas-chromatgraphy. Since the fungus in under-ground has been rewained
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almost untouched, the study has been attracted keen attention even from academic society. An ion
mobility spectrometer for detecting fungal smell sponsored by JST project has been under

development led by M. Okubo and is expected to be in-operation in September, 2008.

2008 fiscal year:

In 2008 fiscal year, four regular meetings and three working group (WG) meetings were held to
proceed the activities for conservation of cultural properties. Details of the activities are as follows.
[1st working group]

1. Environmental sensors for fungus were set in Todai-ji temple and several other locations in
Nara and started the environmental assessment.

2. Environmental assessment mainly by TVOC sensor at the museum of Kitakyushu City was
made and the results were reported. Improvement of the sensor has also been reported.

3. Use of LED module which realized ultraviolet rays free illumination has been started.

[2nd working group]

1. The WG had supported to held “International Symposium on Conservation of Ancient Sites
2008” (September 22-24,2008, Dunhuong, China), leading to the success of the Symposium by
participation of four members from the WG.

[3rd working group]

1. An ion mobility spectrometer (IMS) for detecting fungus smell has been developed and its
detectability was verified. Further improvement has been carrying on.

2. Data-base of the fungus in soil has been under construction by using a GC-MS. It has been

strongly recommended to develop a specific software for data-base construction.

2009 fiscal year:

[1st working groupl]

1. The environmental assessment by a fungal sensor has been performed for the parts of the
historical storage houses owned by Reizei House upon repairing of them.

2. Another environmental assessment had also been performed for “Inochi-no-Tabi” Museum in
Kitakyushu-city with a TVOC-sensor newly developed by Shimanoe.

[2nd working group]

IIAS-JSPS Joint International Symposium on “Conservation Technology for Cultural Heritages”

(ITAS, October 29-30, 2009) was held by inviting three experts from UK, Canada, and USA. 60

participants attended the symposium, extending active discussion for two days.

[3rd working group]

3rd working group has continuously been involved in the development of a high sensitive IMS for

detecting fungal smell from fungus in under-ground. The construction of data-base for fungal smell

has been started by using gas-chromatography by Nara Women University’s group.

2010 fiscal year:

Only 1st working group has performed environmental assessments with the budget by IIAS for
the storage houses of the three temples and shrine located in Higashi-Ohmi City; Kasuga-shrine,
Eiganji-temple and Hyakusaji-temple, all of which have been appreciated very long history.

The fungal indices were measured by setting the apparatus at different spots of each storage

house during four terms; June - July, July - August, August - September, September - October,
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respectively by replacing the apparatus every 4 weeks. By this on site research, the environmental
condition under which the onset of fungus could be identified was confirmed for the selected
locations. In addition, based on the obtained results, a simplified sensor kit for fungus identification
was assessed as a future tool for wider application.

All the results were officially reported to the Education Committee of Hagashi-Ohmi City and
got appreciated by the Department of Cultural Properties in the Education Committee.
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Whole Achievement:
[1st working group]

(1) Cultural property store-houses in B-zone (ITTO-en and Choraku-ji temple) have been on-site
surveyed to examine the environmental circumstance to preserve the cultural properties. At this
stage the environmental assessment had been mainly performed with a mobile MVOC sensor
which had been developed by Professor Shimanoe, the chairperson of 15t working group.

(2) As Dr. Keiko Abe joined 1st working group, the inventor of fungal index, the environmental
circumstance has been assessed by the fungal index. This new approach has provided a
straightforward solution as to the onset of fungus on site.

(3) The fungal indices were measured together with handy temperature/moisture monitors by
setting the apparatus at either storehouses or inside of a temple and a shrine located in

Higashi-Ohmi City; Kasuga-Shrine, Eiganji-Temple and Hyakusaji-Temple. These
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measurements had been performed continuously by replacing apparatus every 4 weeks from June
to October in 2010.

By this on site research, the environmental condition under which the onset of fungus could be
identified was confirmed for the selected locations. In addition, based on the obtained results, a

simplified sensor kit for fungus identification was assessed as a future tool for wider application.

All the results were officially reported to the Education Committee of Higashi-Ohmi City and
got appreciated by the Department of Cultural Properties in the Education Committee.

[2nd working group]
(1) Four members of the working group participated in the 2rd International Symposium on
Conservation of Ancient Sites 2008 (ISCAS-2008, Dunhuang, China, Sept. 22-24,2008). This
contribution led to the cooperative research project between Japan and China started in 2010FY
for three years.
(2) On 29-30, October, the JSPS-IIAS Joint International Symposium on “Conservation
Technology for Cultural Heritages” was held at the International Institute for Advanced
Studies (ITAS). This two-day symposium attracted the participation of some 50 researchers,
many of them highly distinguished, from both in and outside Japan.
(3) Grant-in-aid for Scientific Research (A) No0.22254003 has been provided to support the
Oversea Academic Survey on Conservation of Cultural Properties (2010-2011FY). This has led
to the start of the Cooperative Research between the IIAS and Dunhuong Research Institute
(China).

[3rd working groupl
(1) The first prototype ion mobility spectrometer (IMS) was developed to detect the smell of
fungus in soil. This mobile IMS operated with battery send the detected signal through wireless
communication to the key station set-up on the housetop of Nara Women’s University. The
examination with the IMS has, however, turned out that sensitivity of the IMS was two order of
magnitude lower to detect the very early stage of appearance of fungus on the inner wall of
Takamatsuzuka tomb.
(2) JST-SENTAN project on “Development of Cascade-amplification co-axial ionization chamber
for advanced IMS” (Team leader, T. Matsutani, the member of 3rd working group) has started
since October, 2010. This novel IMS is expected to detect the smell of fungus at very early stage
of appearance.
(3) JST-SENTAN project on “Construction of Database on Fungus from Soil by IMS” (Team
leader, T. Takeuchi, the member of 314 working group) has also started since October, 2010.
(4) JSPS 184th Committee “Problems and Control of Fungi” (chaired by T. Suzuki, the
Chairperson of the 3rd working group) will start from April, 2011.
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