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5. AEORR EBEMRERREZ T TOREERHRICOVT

5—1. 7HFENTEE BFEEDOREK) Burgoa sp. DESMRBEHHEBRERICOWT

AZNTERIERN 2 Ei L 72H & b, BOO/NREELZEKT A7 FENV 7HHE (HTE
D RM) Burgoa sp. WHEWRMFICBIRHINTVE I LRE, ZOHEIZONT, 4
PR DR R & WET L 720

FiE, BIUOHREUTO®E) TH 5L,

BEERAEAN A ¥

Burgoa  sp. K9515- 1
rHEIR = % b 7 IE A EARIFEATES ) 2009455 H15H)
Burgoa sp. K7316-1-1
(rBE)R - % b 7 i AEANRIAREE RSO (JEHHE 1) 200745 3 H16H)

INSD 28I, (Kk) T2 ANT - SETHEE - FESNZLDTH b

TR R

BN AR R T b - FXF A bu— A (PD) #REHT25C, 3EMATE#EL 72 RE
N FEREAT TH o 72720, WRIEBY CHEES N RIIERO/NIFEZB L UHR & LT
AL 72 ANBIERZE, B0 5 K B—/ NI HEL, H 4 O/NEITRE 2 BRI v
Too F72, WRIDERBEELOR AT LD, BERLIEZIT, B T CRAR 2R L
7oOBHERICH W72,

e AN Y e

UV Z 7 (§E254nm) 6 WEELY 13727 A7 A8 EREE (SLUV-6) % vz,

U VIBENZ & % Bk % € Burgoa sp. D/NUROATGLRER

90mm > v — VICHER/N R 2 A L, UV IR E I AN 2 IR L7z, R,
PD %R (90mm) BFHZ 1S 72 0 5 /R & 44 L, 256°C CTLOH R&Es L CHIE
L7ze ok, HRBRICI 2 PRI/ R & F v 72,

U VIESHZ & % B8 7 ¥ Burgoa sp. D5 DAL ER

PD ZERFAR (90mm) EEHIZFI1000 R 2 80 L, UV MREHEE IC A NPT E R RS L 72
MEE#, AR A 25C C 1EMERE L CHE L7z, &b, WRAIZEMEE T CHEL, 1¥
W 72 1) 60~ 1008 54 Fv D i PR CHefd L 72,

HERBLUEBE

<U VIRENZ & 2 BHK A ¥ Burgoa sp. D/NYURBIIHT 2 ANTHL>

RAMERIESTIC X 5 Bk 7 ¥ Burgoa sp. @ 2 #R10/MNIEAZ I3 A AL 2 1T 72, UV
6RO 6 HE TR L8 2 A, A6 ORICIZL ) SR I/ MERE RO G
WEDoTELD, WINbRE6 HERE TORNHELINDZ Lideror: (K6),

RIS bNDL LI, RERL72EE 7 ¥ Burgoa sp. O/NREAMIL, UV RS 6 HM#ZT
BAEKL, TNETICEML /Mo F b ZHIEHRE/RE EL TH, B TERIMIHEE
PRV LG hotze B, BERMS22 ) EWEEIZIIEPHEEFH- T L) T
Hotzns, To kD kLo REHRESE, BENTLEVWERDNS,
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#£6 XY Burgoa sp. O/NUEBIERINE Z IS L 720 b 07K

WA 7> uW/cm? | JLERET | 6 Kl 1H 2H 3H 5H 6 H
K9515-1 13.2 10* 10 10 10 10 10 10
K7316-1-1 13.2 10 10 10 10 10 10 10
K9515-1 g 10 10 10 10 10 10 10
K7316—-1-1 | MLz 10 10 10 10 10 10 10

* AL 210N RRE O ) B, BFL Tz FoR

<U VST X %8R A ¥ Burgoa sp. DRI 5 AEL>

KIPBRERE RS 2 BRI T 52N LR 2T 728 25, 2% 5, 1HRIZBW
TIF307TDHGTTIZ & A ERNHEIL SN, R D D 1 FRTIZ60575 B TH5R D AR O 5
7‘)‘0 7: (% 7 > o

K7 BRI Y Burgoa sp. DRRIEINGEE RS L0 b OEFK

WRE 5 uW/cm? | JLEERT | 3057 6075 12057
K9515-1 125 43* 5 0 0
K7316—-1-1 115 39 12 2 0
K9515-1 T SLEE 37 30 42 28
K7316—1-1 | fmjLg 41 29 38 46

* AR L CWER AR R
Dbz s, BEH ¥ Burgoa sp. ® 2 ¥R TIE, HRIMIRGTHBROME R, WA OIIKK
MTHH/NEIEE L2 A L TWwzdy, BRiEZ  oEFER, &9 1CAGtEhs
ZEDbrolz. MREIEZ DR LY, Burgoa sp. O/NUEZIZOWTIL, HEIZG T
THEDENZBEZIHL, BRI2OWTIE, FERE ) BIMETRIGILT 5 2 & A5 3ER
R SRR 0SS,

5—-2. REEFBOFEMRABRERICOVT

¥ 72, EZO Burgoa sp. ® 2HRICIA T, F b I HETHAETEIZA ST W 28412
DWW, RIEFHEERR ORI R <7,

— % Al B (& nutrient agar (Oxoid, Hampshire, England) <, M & Gluconacetobacter
sp. 1 (3 ) 1 ZGYCEREH#H (M g/ L : Yeast 10g, D-glucose 50g, CaCO s 30g, Agar
25g) T30TC CASERMI IR U720 S ¥, BEREE, RF P TFF A PO —RFERREH [ 44 T (H
AHEE) T25C, 1HAMBIREEL 72,

M L SWe T8 8 (J91bem?) Y10 L, S F SF kEIERES MY 7 L4
IEEOERZIR LT, ISR, e X7, B IR ELL, BERIAKICER L7z, SR
Btk MEOWELREWT, BRAZEREKTHEWILL, TNENFIEEL L7 & [k
DFEREWIAER L CEFTOAFEZ L2 (£8),

ZFORE, BRELHIE IO W T, 1000ppm OKHEIEFEET M) 7 AEHEICR LI E 25,
1 5 CTHRBE EN/2hS, Penicillium panewm, Phialocephala phycomyces DIIH, Wit %D
Acremonium (sect. Gliomastiz) sp. LT RO Burgoa sp. D\ Ld, 207 ) KR RS
I PEDS TR 2 & DSb o7 (R8)s



261

FAR L AR HRIZO VT (2009)

&
i

F b7 HHOMAEY

2010

T D008 EESYY. (MY DAD ¥ Ol

Y QIR - PO L - HACE L 4 L) e

B OB

ds 49191q0j00PU0ITYY) T Ly TeSY JUSIINN £) MY ‘3 D67 “MIETO M VA BILIE - A £ %%
(%G © FREILY) W7 & (4 -LBEBER

ARET - "0QETROLTAEE M+ Cq@8F 0+ [g]

- === === 1=-1=-1=-1=-1=-|2]+ ]+ ]+ |+ |+ |+ |+ |a1-2-626c) (@g) 1 ds .apnqoponuooniy
-l -1 =-1-=-/=-1-=-/-1=-1-=-1-=-1=-1+|+|+|+|+]+ ]+ a1 — € —916831 "ds spuowoydosjouals
-l -l === =-=-1-1-1-1|-1-|-1+]+ ]+ +|+|+]+ qag — 0T — €029 orduas snypong
i

e e e e e B e I e e e e B N I N (o B I ¥—L—9T66M (BLg) ds vprpun)
aE=]

— — — | M| M| 4 + + + + + + + + + + + + + + 1 —1-906S3 seofiuwoofivyd vypydas0)vyg
e I o T S S I A S N OO I S S IS (S A S I B S IR S T —G1G63 'ds polung|
B I e e S I O T s o T i A o A S S A A S A S I IS NS S 1—-1-91€LY ds vobung
T T T T S I N B A I A AR AN IR B IS T — L — 91683 wnound wnagorad
— M+ || | T-TICL dS (ayshmons PI9S) wnpuoualdy|
Al

00€ | 09 | SO | SOT | 00€ | 09 |SOE | SOT [00€ | 09 | SOE | SOT [ 00€ | 09 | SOE | SOT | 00€ | 09 | SO€ | SOT | (#) izt e WU T 2

(% 1) wddooooT

(%¢0) wddoooz

(%1°0) wddooot

(%10°0) wddooT

(9%1000) wddor

3

s PR (O, MR BT O 7 S VIR R U S WY S eMED R £+ 8




262 KN - TEERS WE-UR BRI HS RS KD BF B 2RI AT IEE B PRAERE No. 49

5—-3. $HOMEICOVT

BAEDOEL A, HELREDORFEEIZINTZ->TEST, BBURAAEMITEFRIRTICIESH
L5, LED XS 2z s, RIMERLWREIERERIC LD Burgoa sp. DH 7% & 0 #
FEDSHIM 5T 5 &9 a1, WHENLRRELIHH T ALENH L EEZ 5N D,

6. £&O

20084F 12 H L CHERE S M A BB O M EBEDAR I AR S, X 72RO EAMEH O 4L LIEED e T
L7cob, $i7zZz /A5 )igt & LT, 20094F 3 H LUK, SRra) EHC) ESEITINR T, SRIMRBE
JT DRI & 2 BAEDHIHZIT> Thde ZORR, BUED L Z A, I ¥R EDIEAID
ZOIH SN TWE, LaL, —# BEEBERZELEL, BEKEEEZ & %E5 Burgoa
sp. D &) A DAL, BIMUZ LMW EAAASNTEY), £0X ) ZEMEIZILEE,
W ZBREOHHPLEEEZON D,

A

EHVRIRGNC X B BRI, KIEERRIC X A RE O #EICH 72D T LT, HIH
BEW fRAAs MRS & B OB Ric ok, I B SR MG KRBT 7 — % >~ 7 7 v —
TREOEHARAREL, BLUOBANTEICEELZZSE2HD L2, B L OUEHH L R
R

SEXW

1) ARY 2, T4, BHE, =HER %~ 7 HEOMES L OVHEIZBIT 2 RER A,
BAFRNE, 44,165—171 (2005)

2) KINY A, BWAL E¥FFiE ZWlER b7 WEICB T 2 WESAED RS (2), #
1R, 4593105 (2006)

3) KNY A, BT FEA, ZlER: & N EEIcB ) 2 HESERERS (3), #
Rk, 46227233 (2007)

4) RINY2e, HHAE, EETR ZHER: F o HEosEnSEo Ry (2007), HAER2E,
47129—134 (2008)

5) RN 2, FEETF MEE, SEAHEZ, VHE WEEHL RIS X b HEoM
A OPIERE (2008), PRAFELE, 48167174 (2009)

6) HIEREEGEIGAMETS E4M), B3, BXOBEER 1, FH2IE3IA9H, XLF

7) EIEEEEATE FHRE SRR —F vy v —F (B3, ER4 -1, IS K
JIY 2, % b T BB OF 72 2 AR E oW, SPR2I4E3 A9 H, SuT

8) WIBEM AL M SR AEHR T — 2 v 77V —F (BE3M), BH4 -1, 2EEH1
RS, ARG, THEESRE 3 2 UV BREREEEA, SFR214E3 H 9 |, 3k
Fr
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New Measure to Control Microorganisms in Kitora

Tumulus: Effects of Intermittent UV Irradiation (2009)

Rika KIGAWA, Chie SANO , Tomohiko KIYUNA * , Nozomi TAZATO * |
Junta SUGIYAMA *?, Kosuke TAKATORI *?, Yuko KUMEDA **,
Masayuki MORII, Noriko HAYAKAWA and Wataru KAWANOBE

In January 2004, excavation of Kitora Tumulus took place and the relocation of the paintings
started. However, after people began to go into the tumulus, we started to see fungal growth.
Para-formaldehyde fumigation and ethanol were used to control and remove fungal colonies. In
early 2005, viscous gel appeared on the walls. In the fall of 2005, small holes with black
substances inside became obvious on the plaster walls. Such holes might have been caused by
the activity of microbes, especially by an acetic acid bacterium, Gluconacetobacter sp.

Chemicals to treat microbes in Kitora Tumulus had been selected from consideration of their
efficacy on microbes, possible adverse effects on paintings and toxicity to human. Mainly, ethanol,
isopropanol, formalin and isothiazolones (Kathon CG) have been used, depending on the
conditions of the plaster or the stones and purposes. Some chemicals might be carbon sources to
encourage growth of some microbes or secretion of acids by them. Special caution to such side
effects is necessary.

In 2008, almost all of the paintings on the side walls and the star charts on the ceiling were
relocated, except for those which might have been hidden by a thin layer of mud on the walls.
Therefore, other controlling measures such as UV irradiation can be applied to control
microoraganisms on the plaster. The effect of Ultraviolet ray (UV) (254nm) irradiation was tested
with major isolates of fungi, yeasts and bacteria. It was shown that most of the microbes were
killed in 30 minutes of irradiation. From March 2009, intermittent UV irradiation was started in
the stone chamber of Kitora Tumulus, in the interval periods of relocation works of the plaster
walls without paintings. Growth of most of the fungal mycelia was suppressed effectively. But a
black basidiomycetous fungus Burgoa sp. was sometimes observed in the stone chamber. Burgoa
sp. was shown to be very resistant to UV irradiation. Therefore, occasional physical removal of

such species is necessary together with UV irradiation.

* TechnoSuruga Laboratory Co., Ltd. *2 Chiba Office, TechnoSuruga Laboratory Co., Ltd.
*3 NPO Center for Fungal Consultation *4 Osaka Prefectural Institute of Public Health



