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We isolated and identified microorganisms from the aerial environment of domestic museums. The fungi,
Penicillium spp., Alternaria spp., and Cladosporium spp. were isolated in many museums. It seems that these
fungi are related to biological degradation of textile remains. A total of 14 kinds of bacterial strains were
isolated: Acinetobacter spp., Pseudomonas spp., Neisseria spp., Alcaligenes spp., Shigella spp., Klebsiella spp.,
Corynebacterium spp., Aerococcus spp., Bacillus spp., Micrococcus spp., Citrobacter spp., Erwinia spp., Salmonella

spp., and Providencia spp. Acinetobacter spp., Pseudomonas spp., Neisseria spp., and Alcaligenes spp. were the
predominate bacteria found in samples with a variety of bacteria. This suggests that there is a relationship between
bacteria and the damage of textile remains. In the museum, we isolated Alternaria spp, Geotrichum spp., Penicillium
spp. Acinetobacter spp., Pseudomonas spp., Alcaligenes spp. from the entrance, exhibit hall and storage, but they were
found in smaller number and species in the exhibit cases and paulownia cases. We concluded that paulownia cases were
not influenced by the microorganisms because of quality of care provided by the museum staff. Corynebacterium spp.,
and Bacillus spp. were not detected at the entrance and exhibit hall but were detected in paulownia cases. It is
presumed that those bacteria did not flow in from outside, but resulted from contaminants in paulownia cases.
In the distribution of microorganisms associated with textile remains, more fungi were detected than bacteria.
Acinetobacter spp., Pseudomonas spp., and Neisseria spp., were isolated from silk items. Penicillium spp. and
Cladosporium spp. were isolated in the silk and hump items. Aspergillus spp. and Penicillium spp. were isolated
from the cotton items. On the other hands, there were no fungi strains in the wool items. Most of the isolated
strains from textile remains were aerial microorganisms from the museum environment. These results suggest

that textile remains were apt to contaminated by contact with the air.

Key Words : Museum environments, Textile remains, Distribution, Fungi, Bacteria
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Table 1. Morphological characteristics of the isolated fungi

Total . o . . .
Colony Hyphae Colonial - Conidial Vesicle Phiatides Septum Perithecium Conidiophore Identification
No. color color shape (Genus)

15 + Green Green externally  uniseriate + - slender short  Penicillium
5 + White Green externally  uniseriate + - slender short  Aspergillus
3 + Brown Dark green externally - + - thick long Alternaria
2 + Green Deep green externally uniseriate + - thick short  Cladosporium
1 + White Green uniseriate  uniseriate + - slender short Mariannaea
1 + Brown White externally - + + slender long  Geotrichum
23 ATy 5 2 54 Neisseria 4, Alcaligenes & %o] ut}2 73
TSA H|x|elA EgE AT colonyE nutrient  HUcHTable 2).
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0CoA 3~4Y Tt WS &, colony Fel B A AgoZ Bud v glo] HE% &7 2Hd
e #BF53 2% F(Gram Staining)€ 3] olaw AFEol AHF FEol RAs] HF

Fdvidos Festy E4& FFR o, oxidase
tests} catalase test 2@ ©hF3 Agietd EAAHE

E3le 2% ¥ SASHT ol Biochemical Tests
for Identification of Medical Bacteria(Jean F.
MacFaddin, 1994)"$} Manual of Methods for
General Bacteriology(ASM, 1981)%¢) #3ke 24)
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Table 2. Morphological and biochemical characteristics of the isolated bacteria
Total

BRI rod + - EB') - - - +
8 : rgg + + - 2 - - - + . - + Pseudomanas

- o + + + - - + -

- - ococch + - F A+ - - - .
a C wcd ¢ ~ . L B Acinetobacter
2% : zﬁi i : : (Iz((:; 2 : i Neisseria
4 - rod + + A - - - + . - - Alcdligenes
9 - + rod + - - F - - - . : . Shigella
6 - - rd o+ - - 7 - + Kiebsiella
5 - - cocd t . - oL . . . . . Corynebacterium
4 2+ d s A Bacillus
4+ coccl  + ~ - - F - . Aerococcus
2 - © rod + + + ' F + + + Gitrobacter
2 + ©ococct * - : 0 A Micrococcus
1 - + rod + + + F + - - - . . : Providencia
1 - © rod + - + F + - - + . . : Salmonella.
1 - © rod ¢+ . L - + . : . Erwinia

%
=
1

: negative, (2) + : positive, (3) (-) * inert, (4) O oxidation, () ¥ : ferméntation, (6) A acrobic, (7) F . facultative anaerobic, 8) - not

Table 3. Distribution of fungi at several sites of the domestic museum environments

; Location Exhibit Environment Storage Environment

Strains Entrance - -

(Genus) Exhibit hall Exhibit case Storage Paulownia case
Penicillium - + - ¥ -
Aspergillus + + - - +
Cladosporium - + - - +
Mariannaea - + - - -
Alternaria - ~ + + -
Geotrichum - - - + -

o} o] Fo] ALF 229 o] Jse Lol WA &£E AHEFAH JFAME Bo] #AHY AA S

#o 2 wRlth Pseudomonas & AGAA d Aol BEZRANANE A FAHA ol HEH

& stE i‘gi 23743 galdea ge) 4@ BHEHY Axde g9l How AZHECY. Conne-

gk a8y ANF, £330 FERFTNA 8D bacterium %, Bacillus & & B8 7o)} A4

A A HAY Aog wol HEH A BED A FoAM AFH BAHA FRo FERAFTAA

g7l & olFoX 1 = ALy Holy B o @ #AAHUCE i o] AFELS YFFH 2 RE

Ag B2 7 238} Neisseria $2 958343  #4€ ol oidgtn FAHHY, 22T AR
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Table 4. Distribution of bacteria at several sites of the domestic museum environments

; Location Exhibit Environment Storage Environment
Strains Entrance " " ]
(Genus) : Exhibit hall Exhibit case Storage Paulownia case

Acinetobacter + 4+ - ++ +
Pseudomonas +++ 4+ + + +
Neisseria ++ +4++ + ++ +
Alcaligenes ++ et - - +
Shigella ++ + + -
Klebsiella + - - + -
Corynebacterium - - - + +
Aerococcus + - - + +
Bacillus - - - - +
Citrobacter - + + - -
Erwinia + - - - -
Providencia + - - - -
2 AE Ae® vy va o YA HERA U GERF G WA 0y Ao 59 lgE
Nede neo]l aFEGT AT of FFol 4 o BEHTL ANeH, F8 433 L £33 U
8E oo o1a1@ gats mA=x AFsor & FEEDFAAE AY mAEo] AEEHA Fgot
Aoz AlgHrl), (Table 5, 6). THEI=Z T C9+ st B o] 9
02 EgdE gy 88 AgHH7} o] 7o
34. 923 4 vAE £X A Hud g2 9 Hl?fol AEH A7 AlEH
SEwd v ge 2EU0E 49y, FY%E v} aet Adse guglel £3n 2 FEm
B9 9EY A, B, Co) A97h EREN DB, HELVYIE sl4Bo] A2 EA%A golob &

Table 5. Distribution of fungi to several types of museum

Museums Entrance Exhibit Environment Storage Environment
Exhibit hall Exhibit case Storage Paulownia case
A N.D ND Alte(’;;a”a ND ND
B Pem(cBLilzum ND Geot(rzthum ND
National
museums Cladosporium
Aspergillus No identification
C . Penicillium
. (N
Mariannaea
(8
Penicillium . e L. Alternaria Pernicillium Aspergillus
o D (3) No identification 2) Alternaria Cladosporium
University oY) ) 3)
museuns
B . No identification No identification
(1 (1)
F ND ND
Other Penicillium o e
museums G | Aspergilius No identification ND. No identification
©) (2) (n

¥ N.D : Not detected, : no sample, (): colony count
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Table 6. Distribution of bacteria to several types of museum

}_iﬁ;_é:_

4%

Museum

Entrance

Exhibit Environment

Storage Environment

Exhibit hall Exhibit case Storage Paulownia case
Acinetobacter . . .
. Pseudomonas Neisseria Bacillus
Klebsiella .
Psevdomonas Alcaligenes 3 8
. Acinetobacter N.D
Alaaligenes . :
. . Neisseria
Neisseria e
(27)
Alcaligenes
National Pseudomonas Shigella No identification
. ND
museumn Micrococcus 8 (%)
(21)
Acinetobacter Neisseria Acinetobacter
Neisseria Shigella Alcaligenes
Pseudomonas Pseudomonas
Alcaligenes Acinetobacter
Shigella Klebsiella
(56) ()]
Pseudomonas Citrobacter Klebsiella
Shigella (2) Acinetobacter
. Pseudomonas . .
Klebsiella . Neisseria
. Citrobacter
Alcaligenes . (24) ND
. Acinetobacter
Acinetobacter
. . (14)
Neisseria _
University (15)
museums Alcaligen Acinetobacter Aerococcus
P genes Shigella Corynebacterium
seudomonas . .
X Aerococcus Neisseria
Acinetobacter . .
. ; Corynebacterium Alcaligenes
Neisseria . .
Neisseria Pseudomonas
Aerococcus
63) Pseudomonas 8
(19)
Pseuc?omqnas Shigella Shigella
Neisseria Pseudomonas )
Providencia Alcaligenes
Shigella Neisseria
Other . (13) (25)
museur Pseudomonas  Pseudomonas No identification
Erwinia Acinetobacter D (8)
(16) Neisseria
(26)

# N.D : Not detected, -
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Table 7. Isolation of microorganism from textile remains
- Textiles
Strains Silk Cotton Hemp Wool
(Genus)
Fungi
Penicillium + + -
Aspergillus - - -
Cladosporium + - + -
Bacteria
Acinetobacter + - - -
Pseudomonas + - - -
Neisseria + - - -
Salmonella - + - -
B2 FFHEFATLR v AEHAY Acneto- £ Acinetobacter 4, Pseudomonas <45, Neisseria
bacter %, Pseudomonas %, Neisseria % 5°] 2 & %o FF2 o511 ey, Aluligenes %,
5o} Z7E B3 /g%%’ frEol 2889 E A Shigella %, Klebsiella %, Corynebacterium %,
S FRAY 4 Uk W ARy RANTLZE Aerococcus &, Bacillus &, Citrobacter % 50]

a& =AU

Salmonella %0} %
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