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Air-borne fungal contamination in storage and exhibition rooms in the museum of natural history
Nobuo HAMADA" and Daisuke SAKUMA™

Abstract: Air-borne fungal contamination was studied in the storage rooms of Osaka Museum of Natural
History by the method of trapping the mold on the culture plate. Fungal number in the storage rooms of museum
was compared with that in Japanese temples, which was examined before. Any fungi which grew inside of
the museum of natural history were not found, and fungal contamination in the museum was much lower than
that in the temples without air-conditioning. Fungal number in museum was less than 1/100 of that in general
storage room of the temple, and less than 1/30 of that in the special storage room with air-coditioning. This
difference was thought to depend on the controlling of temperature and humidity by automatic air-conditioning
system in the museum, namely 22°C, 55% regardless season.
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WA BN EY A & BRTEAE S LTV A EWEIC B W T, EAIZZ O - Hilioitsts L
T, WIIEHER & L COERMMPIEARTH ) (3, 2003 ; Hawks et. al, 2011) , KB E RGBS A (Dig, B2k
WEE) CBW TR ONIZEE R T~ T 27 2 EOMRMFHEICOFH SN2 EELIEERTH S (AR, 2017).
NIGRBERHZIART, AWEARIZIMBIZZT TR EDNADRAFIZOWTHRBEL R TILARD LN TV S, 2
AR LTH Eh EOBERHERCRROEELR L2 EIEATRTH S (L - #2100, 2009). » CHERIEO
B S, M SR M EE O 2% T 7 € OH RN O RAEREGT CIN T TS L ROME1 b
TWb (B AEFTES, 2014). ZOKRE RS &, WHEORERLZT7 I 714 v a F—OHELfkA TH DD, TON
CIHGER b 522 5. HARBERIZOWTH W EHFEIIEARLFECTH L ICO0MEHL ST, ARIREWE COREL,
HAbOMBIEY BNG726% v, 22T, HRUEDICBWT, WEEL EOET I ECOBIREZRAE L. b, &
NHREDFEN CERET L7290, DR EWILTCZORIZEINL I EHEMNET LT =% v 77 =)
F—VIGAXENTZHETH YV EBEEREVD, 77 —RBEliTHs. 27— 77— ETETE, Bl
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VR L7z, U T4 2SR 2t > CB Y, =% in each site.
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Table 1. Temperature & Humidity condition of storage rooms at Osaka Museum of Natural History.

E4 wE (C) W (%)
I i TR Uik Y Average 19.6 56.8
(Storage)  (Liquid Specimen Storage)  f%/I\- x4 Min.-Max. 15.2-19.9 35.4-78.0
— U P Average 225 54.5
(Normal Storage) /M- K Min.-Max. 20.9-24.0 38.4-73.8
U ¥ Average 18.8 56.1
(Special Storage) /- f K Min.-Max. 17.9-19.8 41.3-66.5
Backyard S e A “F¥J Average 20.7 68.1
(Outside of Storage Room)  Jit/)\- fi K Min.-Max. 16.0-24.7 38.1-91.4

2 WEL7ZAFHOE LAORIRE

Table 2. Temperature & Humidity conditions in summer & winter at research site temple"A".
12.Sep. /- K (min.-max.) 28.Jan.

PPN B g (C) 22 18

(Backyard) (National Treasure room) FXRE (%) 55 55
I 2 iz (C) 26 10-27 10

(Storage) ARHEEE (%) 46 4291 91

JRRE i (C) 28 10-29 11

(Exhibition room) AR (%) 47 31-81 81

L] 5 e (C) 28 8.6

(Backyard) (2nd Floor) MR (%) 53 92
L. e i (C) (5.8)

(Exterior) (Outside Air) HXFEE (%) (61)

AACIE 1320134E9 1 12 H 70 520144F:1 1 28 H
* Monitoring was operated from 12/Sep./2013 to 28/Jan./2014.
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AFHOE &L ORIBE2M ORPEME 2 &% F200R L7z, DU O FF 2 122405 225052 0 C BBEA720°C, I A%55%
ICREENTWAS., Lo L, MoOIEECRREIEEL T I YA STV 575, 97 OMIERORE 3K T
46% 2K LT, 1THICIEN% o7z, Ad, BIEE, F—20h—0F—5%/RThH, EROLIIPTT, REIZEAL
Twiz, fHL, EEREOT7T -7 0 h —OEIFHETE TV,

R

20174E D4 H O BRI EEIUSE O 7% T 7 E1d, Wb ¥ v — Lol 7z Vol FTdh - 72 (£3-1). JUEEET
b, iR, —f, BRI CROBIR SN G o7z Ny 7Y — FOBBEOEE, 284720 13O ¥ Ak
SNz FEIMZERTHENDOE A CIZVIOLTF Th o7z, PUEENO S EERIZITEAERZVWESZ L),

20174E6 7 O FUAR W SIS N OBE S, Wb vy —Lek4720, 4L T T, IUSHOfRE, —ik, Hilo
MIZEIER SN o7z (383-2). 4HOEREDEVL RSN e o72. T2, MBS H EIE, Wi Bk
ERONDTIER LISV 57,

F3-1. AR OE T A E ().

Table 3-1. Air-borne fungi in storage rooms of OMNH. (spring season) AN H © 2017/4/29
room floor location /1;;5(1/ total Alternaria Aspergillus A. restrictus Aureobasidium Cladosporium Penicillium Phoma other unkown
WURRE R IURE 2 F 4 1 1
(Storage) it |URERE 1 F 4 0
—RUEE 2 F 6 0
—fEE 1F 6 1 1
FERUDUEE 2 F 6 2 5
FRINEE.  1F 6 0
Backyard i 2F 2 3 1 1 1
F¥B:  IF-BI JUEEE~ 2 13 5 6 1 1
* v — LIdW gD DGISET I T6045 L.
F3-2. ARSI OE T A € (H).
Table 3-2. Air-borne fungi in storage rooms of OMNH. (summer season) PIAFENEH © 2017/6/17
room floor location /T—;;kl/ total Alternaria Aspergillus A. restrictus Aureobasidium Cladosporium Penicillium Phoma other unkown
U RS 2 F 6 1 1
(Storage) g3 e 1F 6 4 1 2 1
—HUEE 2 F 6 1 1
—RUEE 1F 6 2 1 1
FERIURE 2 F 6 0
FEIVUEEE  1F 6 1 1
I 1F 4 3 1 1 1
Backyard [HIUEHE — 3F 4 9 6 1 1 1
IHEE— U 2F 6 3 2 1
IHES e 2F 6 4 2 1 1
i 2F 4 0
B 1F-BI JUSEL~ 4 8 2 1 1 3 1
* U — LIdW gD DGISET I T6043 L.
F3-3. AR R EOE T A E (H).
Table 3-3. Air-brone fungi in exhibition rooms of OMNH. (summer season) BT 2017/6/19
room floor location /T—;;il/ total Alternaria Aspergillus A. restrictus Aureobasidium Cladosporium Penicillium Phoma other unkown
JTRE s 2F 6 3 1 1 1
(exhibition %3 oF 6 3 1 1 1
room) %2 IF 6 4 1 2 1
1 IF 6 3 2 1
k= [l g 2F e 4 s 3 2 1
(hall) Mg 2F Rl 4 s 2 1 1 1
oy-— IF Fo~vgd 40 7 1 1 1 3 1
oy — IF officedi< 4 15 2 7 2 4

* v — LIZWT b DGISK; L C6043BlL.
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6H DIATIZ, /Ny 7Y — FT, [HPURZEIF LB 12 7 RO B Z Wl R o7z, e €,
Aspergillus sp. % Penicillium sp. T, WG TOEO I EDVHEE L2 E S 2 L. B, Aspergillus sp. \X A. restrictus DA}
D Aspergillus D /1 C DETdH 5. 4FITHA L72BEE T b Aspergillus sp. X2 A. restrictus D300\ 05, 210 b FFRIZES
THEBFLZLOTHS ).

BREOHEHD, v — LI LTHELT T, IUESICHRTRRZ Vb 00, &kl LT hhroiz (R
3-3). JEIRMUR — VORI R — OO =5 IE AL > THRBAFN D EPHASNE. ZOHTIE, Wi
T—=TIHHY), RELVLOHEHGTHA., 7 A0 EHEANTVESY, W ZERL TWAERG L) 7 e
RRL otz NEHTRELZEELDNI AR E—F5TETR LN,

AFLOBEITIE, UEREDOWL OhOFBTEL - FE 12, ARLEMHEOLEICIL T, HhEnwoh EiFgsT R
Do (F4-1,4-2). AFHREDOYE, ¥ v — L ORKER2S, BARLEYHEREOHEDIBTHLIZOEDLST,
HOWEETS ¥ v — L U720 07 EHUE, EWIEO - RIUEE DK% 72072, S 5124 TlE, 20265 EO%E T4
EAH S 7z,

AFHOBLOAEHERET 5L, WTNOBRETY, LK H CRIEE o7, L3 tEo 7 E ofET
& % A. restrictus, Cladosporium sp., Penicillium sp. 3% { i E N7 WIN A EEAL ETEH M EINL I ETH > 72,
BB PURZE T EHELEDS R S NT2DS, A restrictus X2 Penicillium sp. 754 £ [FIFEICE In o 72, Z0Ofll, HHTD, 412
WU O BE DER 73 (W5 (. D Cladosporium sp. DK E 72 30 = —HS5RH L7z,

Zx

RHETIET R X SIE, AR EWEEIGEE OV T A SR ETIRAON VW 5 WD EWnWI ETh b
(83-13-2). BI21E, EMELEED “FEEFORERTGICOVT (1983) 12X 5 &, ERHEREEFROET I CHIC
DVTUE, 205 BB L 722 v — LIS 720 0 YR T0ME DT & v ) JEEARIT 5T b, Z OILMEIINASADE
5 ZEEIEEFE100,00012 LT 5 5 0 TH Y, LEEHEE O Ext~ =2 7 )V (Fih) Ok REE I GRZE)
DSPUERE 70 SR B TR ] OEHEE T2, 2R D I DL WERETH LI bR b,

ZOHME LT, MBS L CERELTBY, FHZ L TRENSS%IIT RN TWEZ ENFBITOLNLTH
59 . RICIFERBEWENEE DL O T # CIREI Tb Nk o 7275, BEZELE HERRD 540 ) Ei5gd

Fa-1. KRG AFHTOE T H €A (%),

Tabele 4-1. Air borne fungi of temple “A” in Osaka pref. (winter season) AR H - 2014/1/22
T YL 7 DR
AR &4 Alternaria  Aspergillus ~ A. restrictus  Cladosporium  Penicillium Phoma other unknown
. EE= ORF)
I (National Treasure room) 3 44 2 4 19
Iz (ALRR)
(Storage Room) 3 191 9% 4 o7
FoRE (FHRHS)
(Exhibition Room) 3 8 6 1 1
N BBk (2" Floor) 3 169 90 63 16
WAL SR (Outside Air) 3 16 7 2 3 4

*DGISHEHLD 3 v — L3 T, 2057 Bli

FA4-2. KPUF AR COFE T ERE ()

Tabele 4-2. Air borne fungi of temple “A” in Osaka pref. (summer season) FATEREH  2014/7/23
i e gt “/“\"Tl/ﬁg RA2ISER
AP R Alternaria  Aspergillus ~ A. restrictus Cladosporium ~ Penicillium Phoma other unknown
S EE= OL)
I :
R (National Treasure room) 3 13 3 7 !
WU (LHRS)
(Storage Room) 3 7l 1 60
JRE (FIHRES) 3 2 2
(Exhibition Room)
HIN - REB2RE (2" Floor) 3 4 4
Wit S5 (Outside Air) 3 25 2 3 3 1 5 3 8

*DGISHHLD 3 v — L3 T, 2057 BIL
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HBWEEZTWD, 20X BRESMERS, BBELTVL I EORTIHENNEA, ETFLTY, X ->TL
X5 T2ETFROTLE) LEXZHNS (Carlile et al, 2001).
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