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A Minolta CR-1218E i MEGHRN 1,2, b, HUBAEAERERGERN L, A
AEUL FREIHE: AE = VAI> + Aa® + AV
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21 BERODEABRTHEZNFRERE
EENEEREREAF T HATERESBHRBRTHANXR. R1H5RR

M1 AR RSO K AR
BEKEMNERGREN: | CKOQ% BB
BRER): 2 2% BR(EHERE):I 5%
B (LR 4 10% BB ERMER
|); S 15% i (EHENE); 6. 5 TER
AL T FaFAEENBEN).
BREL 28CHERR 3.
Fig.1 PAGE of bone glue degradating by
Cladosporium sp.
1. CK(2% bone glue);2. 2% bone glue
with Cladosporium sp.; 3. 5% bone glue
with Cladosporium sp.;4. 10% bone glue
with Cladosporium sp.; 5. 15% bone glue
with Cladosporium sp.; 6. Protion marker
(Bovine serum albumin, lysozymey);
Culture condition: 28T incubated for 3d.
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Table 1 Effects of temperature and humidity
on the germination of Cladosoporium sp.

BE(C) 20 20 20 20 30 30 30 30
Temperature
BERH(%) 30 50 60 8 30 50 60 80
Humidity
RN — = {+) ++ — () + ++
Gemmination

W —FEE (FBAEER +HE ++BREAE K.
B.20C RH60% M 30C RH50% #1%&4 T, WFH
A&, TR R, 3 A 0P A A TR M R AR
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WEGHE ENEEN A RERBARE. B
YIS SRR AT MR, S RE B, R XER
BN ZSEER —BREAHSEEE 40% LA,
4~10 A By RBETE 20~30C., EHEZHT, R
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50%(RHY A L, kR Frl B K. ZEXRE—-1IE
HERAEHAGZEHANBEG S 3B, KA
BERTFIMARESRSTOAIES. BME L. £
kMEREAHBREEE, JEERARTRANE
E.
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FE 2%, 5%. 10% A1 15% M B b, il %
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B2 BERSHEAREHNLAEREN X HREE)
A. SHEEF(PL0,): B REAHMEEHRE: C.D,E SN 0.23,08g 1.5 AR RHHRARNRE.
Fg. 2 Change of red lead in bone glve of different concentrations (assayed by X-—may}
A. Pb,0,; B. Conirol of Pb,Q, in 2% bone gliey C, D, E. Incoculaed Cladosporium sp.
on Pb.O, in 2%, 8%, 15% bone glue.
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ESGEHN 2% SRR PEARBE, —AREERIORE, LHRPETEN
28.6mg / L, B —-ABKIEFRIORE, LHBEETRY 31.Tmg / L, iR EHI X M EHR

[ A
~ 81}
E
E
%
L
o
w J
3800 2905 2010 115 220 3800 2905 2010 115 220
PP Wavenumbers(cm ™) ﬂﬁWavehumbe:s(cm—l)

B3 HRESHARELGRERLTNHEE)
A REHHSREAE; b EHERENRE. (WREANE)
Fig.3 Change of red Jead on layer of bone glue assayed by IR
A Control: without Cladesporium sp; B. Inoculated Cladesperium sp.
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Fig.4 Change of red lead (photographed under electron microscope)

A. Control without Cladosporium sp.;

B. Inoculated Cladosporium sp. (High

concentration of calcium indicated by the arrow).
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Fig.5 The formation of oxalic acid as Cladosporium
sp. grew, assayed by IR
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STUDIES ON MICROBIAL FACTOR ON COLOR CHANGE
OF DUNHUANG MURAL
III. EFFECT OF CLADOSPORIUM SP. ON COLOR-CHANGE
OF RED LEAD IN THE SURFACE OF MURAL

Feng Qingping Zhang Xiaojun Ma Xiaojun Yang Ling
{Biology Department, Lanzhou University, Lanzhou 730000)

Abstract The conditions isolated Cladosporium sp. from Mural of Dunhuang grottoe
germinated on the surface of imitated mural were as follows:20C RH 60% or 30T
RH 50%, which could be reached occasionally in some grottoes. Bone glue had
protective function on red lead, while Cladosporium sp. could decompose bone glue
and form some metabolite (such as oxalic acid, etc) as it grows. Then it could form
a special chemical circumstance, which promoted the change from red lead to while
lead.
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