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MW OHIZIE, RKIMEIDR, 7/ ) 2278604 7% 653, HPC, MC 22 7235812
HHL, SNHOMBE2RILT 230 H2 I Lhbhro7, %8B, ¥ b7 HHEOBED—E
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BERR D 2ET L2 o 7228, S ORIIE DY A 13 BT ARFERERS L 128N L 72 BRI SE & ICia e 371,
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LA Z EREICRR T E T WaREE D H %, 272, /Y7 0 4 F B720) A, @Ak % DMSO
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BEH2 & FiEE SOIRR oM (RE20)

GED R EE0.1%, TE#RE0.5%
s, O¥5 a4 FB72, @ HPCMw100/ (2004), @ HPC Mwl100/5, @ HPCH, ® MC 4000
cps, ® MC 400cps, D=TARE, @&BHL7 /), OKtl7 /), @2 be—L Z)La—2

0.1%

» i i C— "-..
ANVBNW LIS W 2 0.5%

BE 3 Bacillus thuringiensis K5916-1-2b D ¥zaE#E58 (k38 2 M H, 3 HE%)

THO R D EE0.1%, TE L IEE0.5%
s, Q¥4 FB72, @ HPC Mw1004 (2004), & HPC Mw100/), @ HPCH, ® MC 4000
cps, ® MC 400cps, D=TAE, @&BEHL7 /Y, QK7 /), @ar te—) FLa—2x
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THAR L 72728, DR TIEH 25 DMSO 22722 & TRk AT IS E 2 R L2l helk:
COWTHHET LUED D L, 7272 L DMSO % N2 7255812 DT, #lE B L O EERko—
Wity 7o BaskEs . (Nutrient agar/broth, YM broth/agar) (2 DMSO #0.1%, 0.5%, 1.0%
WREEICZe 5 X ) IS L T, MM, BEOR SHREEML, Rasistlics 2 s, ML (A
BOWRD N2 &5, ANORERNIC DMSO O3 7w Hr 3 L 5,

marm=o HPC (Mw.100)7), & F&D MC (4,000cps) 1I2DoW T, [HEICFERL 727
EDEFE 2 A 2B TR 27 EDVAETE LIZ < W E W) FERDTE S LT W 72978, RS
EWHTIE HPC X MC 7% EOMEHZ Ak E R E72 8 W 5 L H 550, F b 7 HIH
DEEE DL AT, 6D THMEHIIR D S LAEEDBRICHET S L5 DT, ARAI &R
JEDRENIZBPILS L W) BHED LD TIE v, Lo L, —RHNICHEAEN LD TH-72
ELTYH, M, EEREZE DRI 2 W EBREIIC B W TE, H 50 2HEWIT KT LTk
WHDH L) TMELE W) BUS A FHET 5 L, BEEZ ST ARSI, JERICHEL W
b b,
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5) Karbowska-Berent, J. : Microbiodeterioration of Mural Paintings: A Review. In: R. J.
Koestler, V. Koestler, A. E. Charola, F. E. Nieto-Fernandez, ed. A, Biology, and Conserva-
tion: Biodeterioration of Works of Art. The Metropolitan Museum of Art, New York, pp.
266-301. (2003)

6) Peterson, K., Heyn, C. H. & Krumbein, W. E. : Degradation of Synthetic Consolidants Used
in Mural Paintings Restoration by Microorgamisms. In: A. Heritage, eds. Conserving the
Painted Past, Developing Approaches to Wall Painting Conservation, Proceedings of Journees
d’Etudes de la S. F. I. 1. C., Dijion, pp. 47-58. (1993)

¥—7—F D (tumulus) 5 4EWFAL (biodeterioration) ; HPC (hydroxy propyl cellulose) ; MC
(methyl cellulose) ; »¥Z a4 FB72 (Paraloid B72) ; HZ$H (fungi) ; # £ (molds) ;
Dk (yeasts) ; X7 7 1) 7 (bacteria)
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M7035 B
(R F A BRI . 3 A — b, BTN S sAai e, R I, SRR, JEfUHRR 1995)

1, 2, 3zEEMICRETAbLES,

1. JLBEREHY
T v =7 4 2g

BN | il N RV 10g
T T A 2g
FEBIK 400ml

pH7.0-7.2/23%%, 121°C /15min

2 . A mYE e

Caclz ° 2H20 147mg
MgSO, - 7TH,0 123mg
K K 100ml

pH7.0-7.2/1238%, 121°C /15min

3. UK

KH,PO, 680mg
K,HPO, 2.610mg
BB IR > 10ml
LEEYIN 400ml

pH7.0-7.2/123R%, 121°C /15min

XA IE I
FeSO, - 7TH,0 55.6mg
ZnS0O, - TH,0 28.7mg
MnSO, - 4H,0 22.3mg
CuSO, - 5H,0 2.5mg
Co(NO;) - 6H,O 3mg
A3 6.2mg
) 960mg
UTEYIN 1000ml

RAEA

1. SRS 400ml

2. Zim)Eifieg 100ml

3. ) VB 400ml

4 . MK 100ml
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Microbial Growth Tests with Consolidants of Mural Paintings:
A Case Study of Bacterial and Yeast Strains Isolated
from Kitora Tumulus

Rika KIGAWA, Chie SANO, Tomohiko KIYUNA*, Nozomi TAZATO*,
Junta SUGIYAMA*? Noriko HAYAKAWA and Wataru KAWANOBE

Microbial contamination on condsolidants of mural paintings is a serious problem.
Growth tests of fungal strains isolated from Takamatsuzuka and Kitora Tumuli on resins
used for consolidation of mural paintings have been performed before, spraying fungal
spores on pure layers of such resins.

But growth tests with bacterial or yeast strains could not be designed in the same way
as they usually need higher water content. This time, growth of such bacterial and yeast
strains was investigated in minimal liquid media which contain each of the consolidants as
a major carbon source.

As a result, some bacterial strains such as Sphingobium sp., Rhizobium sp., Mi-
crobacterium sp., Bacillus thuringiensis, and Stenotrophomonas sp. isolated from Kitora
Tumulus and Pseudomonas aeruginosa as a control strain, were able to grow in media
containing HPC (hydroxyl propyl cellulose) or MC (methyl cellolose) as a major carbon
source. But Gluconacetobacter sp., which was thought to have been involved in severe
plaster deterioration in Kitora Tumlus, could not grow in media containing HPC or MC as
a single carbon source. Most of the yeast strains tested were not able to grow in media
with HPC or MC, either. All the tested microbial species, on the other hand, could grow
well in media containing animal glue or funori.

*TechnoSuruga Laboratory Co., Ltd. *2TechnoSuruga Laboratory Co., Ltd., Chiba Office



