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HEMWY RAEDTHHICONT
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1. EU&IC

TF Y= vk (ATP) I3EMBICBWTHWS NS T3V F—ORAE & FIHICE S
LTWwWAEX 7L FF RT, §XTCOBEEYNRINEZFHL W5, HiE->TATP OktidE
MHPGEET S EDIEE b, 72 ATPIZHIIB O & & HI12#ER A2 ATP 7 — £
Lo TG REN L 720, MBLOESLHENTRETH 5o

ATPIED - VY 72 ) VEBEOFERETT, V725 —VYRLEELIEIZLY, 7
T =Y U (AMP) - ¥ VR - AF IV T2 v TERLREICOBEN, 20
BUZHENEEL D, CORSTELLROEIZIATP mEBITLI NS, EErllET
HZLICE) ATPAERT A ENTE 5,

O ATPSEHFM L - MAeENER I, ERfESHCELEMmE SN, ZPEICE
WTHIES I ENT VDY F 22 A A & L C20044F (25 A4 57 84 B is o A i i
AMREREHIIEREIN TV DY, FRICHAEHT HIYE LT, K= 7))L 3 ) A— % L3
2y D ENZHHOMEIZL S ATP RE Y REZIT) FEINPHZ Tnb, AWICEE
N5 ATP ((EfEN ATP) LAWHROFHN - il (E#E ATP) O&FTHLH ATP E%
7 H RIS, B THBEANC & 2 EFLEZOREDRHEI A SN TS, ERD
B WA CIEME B 2 v, RETOHHA D> Tn7zds, ATPREM) mETHN
S TIT) DR TH 5o

LR CUE, SO BB IR R DU BREE OB AE W 75 G4 FE O GG R0 5 1 AL I 0O %)y 52 78 (2K
BHEESHWONTE, ATPREMY BED X)) v MIFEOHS & L REtEIch Y, 2
NS IT AL A RS COMAEDHEI BT EHTH L EE 25N, Lo LELEE
G & SR B CUIBE N 24T ) BRYRBREE - IRIASK & CR7% 2, UL R OB
IZBWT ATP 3 & IUD WA £ 2 T W5 44 B S <0 A R AL & O R R HE DS RET H 5 A
WIS ETH 5,

1) — M 7 SO LB S B i e CBREBEAR 422 X A BUEHIEE) 12 3B0) B Y5 de B 3R &
i) BIMORAE S N A WIESE O X 2 Resk 2 Brd AN & 2 A Wili) 12 B 1) 2 REALE O R
HIEIZOWT, ATP R XN MEDIFEHIZOWTERE T 72D TEORRIZOWTHET 5,

2. MLEARREREFICH T 2WEMREICOWVT

— M % AL S BHERE T CRRO W ENTER SN D 2 L 03 55, BHHTIZ I o 25k
WTHDH, EHRWEOHENTHL2OHFNPHE LN EPH L, MEMTH 725121,
FOEIZOWTOHENZDOBDOIMBEIIN L TCEEL 2 b, SNHIREMES T 7Y
YIL, KRR - 55T A 2 L THMEMNTH LR, TOEFLOHENTHONTEz, L
2L, WEEEROLGA IR BICEEM 225 2 0 dH 0, W TOREEM LIS D
5 ZENEEL VY, FHMORIUZL > TE) FIFEETE LRV ELH D,
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F - RAFBRBE O MUE TG AR & L C, USRS O BEM 12 B\ TR EAR I & 2
HBEICE o TUEPERN) BABEFNESITON L, FRICEEM A2 5 2 L 13mEwH
EELFAETH LY, HOEDLRBEYOY > 7)) 7 B ) MEWEN DRV L REMRED
SEHANOFFEIEA L RV EAS, K EHEE RBEWH TR T USRS HEETH
LIrE)FL BT ELL N,

Z 2T AP MR 1S BV CHEBRICHIE 21Ty, ATP X L) BA IS X 2 Wl &
A5 e BE R O W] VR L2 D W TG R 4T - 726

fis, BIHERSE ST IS CUEMEY R ENRE LT VWEREICZ > TB Y, AL
B X ABEHIHIT LR EZEL D Do TS OFRHEULE O FH 2 1213 &R B & [
B, BiEEE SO T E /o, EMEESE Cld 2 ORERRNEIC ATP &Y itk
ALY ANS NED TV B, AMELESBE TORKN & 2 BEWHIH T, FELERICIE
VFELE D T b, MERORERLHNLE L LICEREEHFAZTOL DL EEIBRESH
bo TOHIZOWT, HMRFINLHESEOAMH R HEENRE LABRELBEOLE, Y
NOYe B A IR WK G DR~ DOIR SN S, KT X 2 BB AR O 58 4 7 B S R 2
BENL . ATP I ERLY M F v b OMSLZIZER, EEH, REH, HEH 2 EHE
BUY KA > TV ERIEMEISEET 5 LKL SN TV D05, BARNIZE ) o 73657 -
EIZBWT, E)WozBindh 5 O IEHEIC ST vy, ATP 3 Z LY it 2 HIE 5
TORBNFHEIIEH L T 720121, HIEETHAH ST 204 OREE#HF O
LI IZOWT ATP IR ER ) A2 5 B E BT 2 LEDN D b,

Z 2 TRIHBHZ Db DA ATP ZGMENG 2 % 8, ROKELE L 72380 ATP
BEHD AR L EEOERBOMBEIZ O W TOFERE 1T - 72,

D EoFERIZEY, LI ARMRFICB T2 ATP I EH) AT H O IO\ T
*ﬁ%ﬁ%?ﬁl‘o 720

3. X5

3—1. LB ARMRRICE T2 ATP REE VY RE

AL ABIERE O T A ECHER SIS N CIROABWE (¢ 1 mm #BE) 120 TEY
MNE)DOHEERITo 72, HEWEOBAEYHER, HEW) HEFEREF Y b OV
71/ Fyva—<UyBRRASH) XV TYV o r L, FOETE—YTUILI ) A—% (U
IFAY— C-10/ Fva—< &) 12X o TATP %% ® (RLU: Relative Light
Unit) OWEERIT o720 F720ERETH 2 WRMEL V78 EFEEI L 2858 0 AT LT
To7z. BEZME 21 PDA (B ERA), MA (FREREH), DG18 (fazitE=mw i)
KO MA40 (FFFMERH) = Hv, ZiRT1 r AME#EEZT- 72,

F 7 Z2FH SN2 UEE N OB A W5 G EEETA & L C ATP SR E B A& 17 - 720 e
OMAEWMBEEEFMIIONWTCOATPR ) AL, SWEHHICO ZH
100cm® (10cm x10cm) 3 &) FHFHFERES Y MCX O 7)) v 7L, 20 TR—
ZTNVIVI ) A=F128->TATPIEE (RLU) OMIEZEIT- 72,

PibEoFEERIC L) ATP & HU) MARIZ X 2 AWkl & e s Qe ERFMi o W R PEIC D v
THRE Z1T - 720
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3—2. ATPHEMUIRENDOKEHERDOZE

3-2-1. BENFHAO ATP BBEADFE

BREMER D ATP M ENG 2 5 BEBIZOWTER L IT > 72, ATP E#ERIE (L
7 = — )V ATP BHERIE / ¥ v o —~ V&) # FAEREHEHH THMRL (107%~10""M),
BHRE V72— VHS/ v a—~UpEAat) v 2= 2 HWTEEE (RLU)
DMEZEAT o 720 AFEBRTEIRL 2HRFHETA (O~6) o—EE2E1ITRT, HRFEn
DEIESEIC B W THREMNER E LT SN2 E0d HEH], B Z TS5 % S
LR L7207,

FREBEHHFAN L > THNL 72 ATP BRERE (M) oJtE (RLU) &, BEFEHEAR
e Ovy 7 =2 —)v ATP BREREEMATE / v 3 —~ A&t 1Cd o TR L &
M L 72,

1 FEH-K

SEH N OV 1%
_ AEREEE T2 SRR =% 7 — ) (995)
D995%-L.5 / — min.99.5vol%
FIEAISE T3 IR AV AT VT File (v~ v)
@10% kL~ » FVALTIVFR R37% - X5 7 — )b 8% &K

EREFERI0REAIN (3% RV AT VT K)

HASER S HALR Y a = A+ 282 10%EHH]
@ 1WA Ty & | ARV T A 10w / v % e HRET
FRUERL0fE AR

FKHULH# T 7ENLT > FS-14D (Kathon™ CG #H24) .
5.-700-2-AFNV-4-4AVFT7V)-3-F 10~

@®1%%r—v > CG 13% - 2-XFN-4-4VFT7VY)»-3-F > 03~042%
KT

EREEE100fE AT AR

FISRALS: HE 1 Mk KHIRFREF M) 7 AR
®05%RMIEHEREF Y 7 4 | minb5.0%
L RCER 105 AR

Panasonic # %] GL-20
253.7nm LYV 75W BEGHIEEE 10cm

©FH LT

3-2-2. FEALESE O ATP & B fHefs & B w5l =

B LE P2 R B A & 22 B R L e WIREETo ATP A I i R (RLU) &5
o 4EH . (CFU: Colony Forming Unit) DPBIRIZOWTEERZIT- 720 T 2K EIHEEN %
L 2 WOBBEITIZOWT D EERE T 72,

JaFREEE - WA X Y Mifed 720 o ATP &= (mol/cell) 1357 %, ATP & (mol/cell) -
ATP %Yt (RLU) - e 7% (CFU) OB % B3 5 720 12— T BB % v 72,
JuF BT BN TOR TERIE CHESN/ERO ) L, PDAEM ETOIO =%
FENILER/N S BV (BHEUZ#E LT b)) Aspergillus versicolor & V72, AREERTH W
72RNAIEL N I 7 A —F 12 & A% Tl Aspergillus versicolor D 72 1) & ATP &
1311 %107 (mol/cell) Tdh o 7zo F72EBRICH WM FBEEIC & T 15 EM4S OB
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ATP &1, # ATP =& (KN ATP &l ATP OAFD 128 L TL0% A TdH - 72,

ATP 5 E A WH|A8$ 52 LIk D RRFBEW (100ul) #HBE LAY 7L v
74 NV%E (¢p47mm, FLEE0ASum) IR LT, £1 O~ ZMLHHEES (3mL) KU®
WLT (254nm, HEGSEEREE1Ocm) (2 & 0 RFEILE %17 o 720 RWLER, R OKWIHHH]
EFHMEIZ X BBRZDAE L, KEEFICE 2EELBREETDORVIREE L7z, BRLER
M (B 0 0 ~60sec, ®IZ2WTIZ0~10min) T&IZA Y7Ly 7140y Eo ATP R
WY MAEX ATV ATP 556 (RLU) OHlE L 72,

AWHOFHE B TEERICE L LRBRORE L 75 L) ICO~OOREHHH % R L
BB 8 (0 ~60sec) 121072 ~10" “F5IC 7B L 72 K AW 100uL % PDA B ~afd | A=
WO B EIT-> 720 ORFEITIZOWTIX, HI AT v — LIHE LM BEHIC©OFELT
I, MREHER X (0 ~10min) 12107 °~10" *R5 ISR L 72K #1006l % PDA 553l
B LARBOR AT, 1ml 720 0£E K (CFU/mL) 2HH L7

4. BREEE

4—1. B ABRRRICHTE ATPEEBMUBREICOWVT

4-1-1. WEWHZE

WAHEIZOWT, ¢ 1 mm OFEYE (3 5) O ATP SR AR £ 2 1R,
KEEBDT S 7130~20 RLU Th o722 Lhb, ZOHEWED SO ATP b3
HERRL T Th o 720 $ 7285312 X > T PDA - MA - DG-18 - MA4OD & BT 1 4+ A
MERE L7, WINOEm» S SMEWOFEIIR SN o7, EOHEENLSL, ZOH
B RIIMAED Tld W, 5 IEMEW R SR L 7ZIRETH L L E2 515,

K2 HAEYHEO ATP R XY AR
Hemg (1) 5 RLU
HEemg (2) 10 RLU
HEwE (3) 4 RLU

4-1-2. BUEWHYRE +n3m
PN D ATP 3 & HL Y A2 oW, 112 . 4_' _
YT g ERL, £3ICATPREIU) %
AAERE R T
$F1AF—VI v 7 b #2REM oS> 7L
125V T ATP BA S, F 72 M AR 2% #2
TWTHRBEDOE L 7 o 720 222250 T (#
3) MHEN (#1, #2) IR SHGAL (#4)
PHHFRE NS, #3ERARBOOY T iZB W
TATPECES RS 7 {, #4 ZFWAT0Y
YITNIZBWTEHRDE L o Tnh, o -
G TR kB ) LR R O ATP I . #3

FEz oy, FLEE (AF—V - K#) OmEw A0
WL TATPELEICEEDNALN LW &2y R JUERAO ATP i X B Wi
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5, M &/ ATP IZREICHERE L ZEIFICHRT 2008 EZ 6N 5, ATP 2 EFIZH
KTDLDOTHLH 5L, EBRHEKOHREMTATP LENI DR, FRMTE R L
FHEEIC2 %) DD EEZBND, HBIEEREAREICBWT, 10° RLU 4 — % — 0l
ENTRETH Y, BEIFEOMIN 2 LB THETHLEEZBND, DT L5 LA
W% EE 2 BT B IETE AR~ O ATP R E B RAEOTEHIZTHETH D L EZ b,

£33 NN O ATP 3 & B Bedois
#1 AF—NIv7 | 262 RLU
#2  ARBL 231 RLU
#3  ZEPWGALD | 169 RLU
#4  ZEPWGAT | 407 RLU

4 -1-3. LM ABRZICBIT 5 ATP 8 X B 2 owT

AL A BAStE B DAY HIEIZOWT, S EOWETIE ATP 5 2 HUY) Bt K OR:
PFREOWHE & O ITMEDORBS RSN Lo TS L CTHOMY (EiRESRE)
TIE AT ¥ L A FIZSHE L 72 Penicillium sp. ¢ 15mm FEO 30 = — Z O FFTHE L
7-BED ATP 38 tm1310* RLUBRE ThH o720 o THEEZEETH UL G 1 mm HETH -
TO T ATP B EMRINTEL LD EHESIND, 518 ATP R E WY Wt & B aefii: %
FATLTT) FHIZER LT 2 & T, Wiliean=—FhE, EH)vofFhThiud
ATPHEZM Y A D A v b T LR - BHEEZED L TOF 22 HE LT CLEDS
HHEEZLND,

A S B R 12 B80T B ARG L EEEEAT IC D W T, S RIOBIE TR —ZNIC BT 55
NI TIT o720 D ThH B, ATPHEN Y A TIIREOREIETE S, FoEmIZL -
THINEYS D > ATP SRR 59 2 (—H%091210 ®mol/cell GlIE) ~10 “mol/cell (F#EE -
BRW) L ENTWESY) o) FRENIEHEOBMED AL L TV LA RN % 2
SNbe Gt THAIMIZIZR % 2B TOREE (RLU) % b o> THAED O HE It
BT 5 LT TER G, 2725 ROr — AT LR TH - 7275, WiRERAERB
B MNOBGTOMEIZBNT, BHTIEIMEM IR TE 2w, BErAE L T2 a
TO ATP | &Y A TIEWI0° RLU/em 2 & 2 ), REEFEE (10" RLU/ecm®) &Mt
L CI0OMERE DR & L TR SNz BEMOMNEIC & 2 N TH 2%, Ha
WL > TUTER L BT L OWMAEWHREDOIKOTETH L LEZ BN, 5HE HIZHE ©
LTV LT, R LB AERICBNT, EOREOHPH THIEATTiETH 5 DH
ERET L T BERH L EEZ BN,

4—2. ATPREBYIBRENOHRFESHIOHZEICOWVT

4 -2-1. BEWHHHO ATP FLEAOFE

BB EFHA > ARG E L2, ATPEE (M) &%6E (RLU) OBBIZOWT
B 212RF, F7247 7 712 ATP s L EEHEA R (HEPES %K) 2L 2=
MRARLE L 72

DI95% Ty /= WIFFEBHE (D- Vv 72y Vo T2 —B+FEBR~ AT 7 L)
EHRINTHZ LTI 7 — VRIS X ) BB A Uz 107 °MELED ATP EEEIZB W
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108
o @10%FIL=Y

m?j o ATPIEHE S

yd

10°
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O

o ©O

10°]

ATP iBE(M)

10" 10 10" 10" 107 10% 107

o @%4r—vCG
® ATPHRHAEZE

e

10°

ATP BREE(M)

10 10" 10" 10" 107 10% 107 10°

R2 KEHREHEEA 2 APUAEE L LR ATP EE (M) & ATP 3&6E (RLU) ORItk
FEtE10° (RLU) OBGRIZV I/ A= F 12X AR KEE R,
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T10°RLU Dl Eo> ATP 56 7255, ATP ZEAEEM I X 0 il - s h s 2 &
THHZHIEMIE O TR WS LB SNz, OB O3 EUIRAEIC X - THEMIZKR
ERIELDEDE LT, @10% K<Y ¥, @ 1%L a=—ry A% FHREBEE Lz
HI2IE, REMEILE L CATPEEICN T A EMEEREEZ R LI ENTE L7, L

L10° 7 MU E®D ATP iEEIHIC BT, 10°~10"EKRWISEE Tldd 505, ATP EHERHE
WX BAMERICEVEE 2R L, ATPEEDI0 D ZILIH L T10' ~10* 52 E 0386 &
DEALDH SNz 1% —V v CGIRBEHEICKE RBEL 5 2 hh o720 ©05%KHE
FEF 1) 7 A0V, 1075~107 Mo ATP REESIPHCI3Z R —E L A2, 10°~100 "M
O ATP EEHFAICBWTH SHEREORERZIL L MES N2 -7,

DI95%Ty 7 — )b, @10%FN<1) >, @1%HEALNT T o= A ®05%KIEFEEE
F )T APKEIHET AT ATP BHAEIHELY 525 2 b role 72721
5 ATP I CRGCEIEMT 2@ D RoNz/z0, HH CHETEAROER IO = —
AT B BRREHBWLED L 912, BREHEEAREICSLTATP & (EWRE) " Hoic8wik
MTHIUL, KEEIZ L WV EETBRHEFRDBREIN TV R LT, ATP BAEOHIH
LA L TTELTRENED H 5.

4-2-2. BELERFO ATP H &5 ) #Ar & A H i E

Al DR IC 81 5, BSRHEMEER 2SI L WIRETO ATP X BU) Mtk
(RLU) & AR (CFU/mL) OHIERREE X 3 I12RT,

o FREEM A HME L 2w ATP R ST Ml (77 > 7 =4 O0CFU) 130 ~20 RLU
(0~2x10" RLU) RETH o7z, FEMEFH 0F (EFE=100%) ® ATP ZtEOHIE,
BEHHA OB D ITHE K Z FV T - 72,

D995%T % / — )b, @10%F N7V »GOS%RIEEFZIEF 1) 7 A DEFKEMHER 2OV
T, AWHOWAIHR LT ATP BARORIST RSN 20572 SIUIH L TR 1 %H LN
YHENTZT LA @D1%T—V ¥ CG, OKFI TORETIE, ERBOWAITHE ATP 5
JuE b WA L7z,

ZFIT@LIWREEN VT L, @D1%7—V ¥ CG, ®OFFITIZOVWT, EHFE (%)
= [ BWHBTLE R AR (CFU/mL) / £ HHELERS AR (CFU/mL) ] %100,
BHE (%) = [ BENEHFLESEEEE (RLU) / RBEENEHLESEEEE (RLU) | X
100& L CHiE 1A H 2 2o W TiE 217072 (14). @ 1%k a=r 4k
AR TIEVIEEE LT LT 525, AR 0 %20 L TRAERHI0~30%E 74 1)
AT MBI R S o 2o @1 %7 — ¥ CG TIZAELFERIE5% 1206 LT ATP FEHHRAH
43%, HEAFEF20%23F LT ATP 3= A25% F Tl LIEM 2SR Sz, @
WAT CIIERA 2R MBI R S i was, EFERKI0%ISK LT ATP R 9%, EFE
0%T ATP BHHEH 2% E THALTBY, BEFRICBV XM WEEZ R L7,

DIYS% LY J — )b, @10%FN<Y ¥, @1 %ELN L a=y s, ©05%NK I FE
F MU AT CH L MO 28R A - BRIy, MIIBANO ATP 25T 5 2
LT, HWWETHERO ATP 7217 Th <, SBH L 72MaD ATP & BRI Sz &% 2
HNbo EBERE L, REEREHEER OBEIEES T OEMIE2 S O ATP 13 5 FEER
WE LCTHESNTOLIEEED S 575, BB KEGEEITHhRVREY, ATy 74
& RENH L EOWEM ATP ARGET 5 EEZ 5N L, o THIREIEHN T 22 o2
NS OKREHHR TIE, RELEIC L > CTEBIIZERBDSHA LT, ATPHREHLD



m AEE#(CFU/mL)

B AEEE(CFU/mL)

B EEE(CFU/mL)

R Al - AR
i 1.0x10"
D99.5%LT4./— L $
0 a
. 8.0x10°
2
-
10"
g 6.0x10°
i
=
< 4.0x10°
3
g 10°5
2.0x10°
|
10° u n 0.0
0 10 20 30 40 50 60
$ERBHM(Sec)
0° 1.0x10"
@%b~ UHFIL =T 4
_ 8.0x10°
2
—
X 10°4
- rl 6.0x10°
EX o
§ |
< 4.0x10°
3
g 10°5
2.0x10°
1wl By - 0.0
0 10 20 30 40 50 60
R (Sec)
10° 1.0x10™
i (©0.5%REEMREF N L
_ = O [18.0x10°
-
—
g
9
e 6.0x10
E'R n
= 4.0x10°
3
g 10°4
m 2.0x10°
10? n 0.0
0 10 20 30 40 50 60
#EMEFE(Sec)

D R TAE PAERFE No. 49
10° 1.0x10"
i(ZJw%rNbv'Jy
= 8.0x10° ~
3 a o 0J E
c10'0) z
; 6.0x10° G
w 2
o #
= 4.0x10°
g 10°4 =
2.0x10°
O
10° L L o0
0 10 20 30 40 50 60
HERRBSRE (Sec)
x 1.0x10"
*@‘I%’J’—‘/‘/CG
- 8.0x10° ~
3 = E
X 10%4 - m] E
- Le.ox10° &
=
= aox10°
g 10°4 =
|
.2_0x10g
10° 0.0
0 0 20 30 40 50 60
HEAEE M) (Sec)
10° 1.0x10™
®iET
. 8.0x10° ~
- O £
= B
& 10% 4 m D 2
- O 6.0x10° &
o
< - 4.0x10°
o 1074 a .
0J
2.0x10°
n
10° - 0.0
0 2 4 6 8 10
BRSHEER(Min)

3 ATPREWMYMAIZ X 5 ATP 38)6E (RLU) &EHE% (CFU/mL)

DEEFRMEEIC L) BRI RZRT 05,

COWEFETIZATPRETY EED A1) v b

W LT@D1 %7 — v >~ CG MR DR 2T <, R

ARG R I M E N W B2 b JEBAGI L8R ATP B3 & w7428 ATP %
79 =
"

HnlEg (7 L7 A nlig)

MIBLSEIZHE D ATP ORI IRIZ & 0 FEEE DK
DL DEEZLND. F 72 ATP FREEREOFMERERPIN OB LT & T 2 %5t
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To7205, BAHRICE D ATP O RIZEED 5

Bholobht, OBMITIZL D ATP 556E 100 o
DA, MIFEITHED ATP OHIAS I & 5 e e
boEEZLEND, DEOKRELL@D1 % — Y 80| © ©@HEL
2 CG, ®BEITIC L 2 BB PO T T
HrLEIOLND, & o
% o
) o
fhr ) = L - A ﬁt 40
4-92-3. #ESICBIFL ATPREY .
2% O 7 R oo
ATP BE#E S % > 72 A2 S B4 O ATP 5 %
Sl T, @ 1% — > CG i <
WA G 3 2o 1295, DI95%T S ) — WGk 0 20 40 60 8 100

WAk DS LDk ) RS & A EEEX)

Cmn, if:@lO%n%D)liif}L‘/, @1%;1;«% B4 e Oo) L5 (6) DR
T a=h, GOL%KHIEFEF N 7 AL ATPIEEE LY VR M s/,
72750 ATP B IC L o ClEEANC L 2 BE LA RO LI LS TED LIRS Rz
25, BREHEBEAEICH L TATP = (MAEW=E) 2 HoIic@m IRt th i, ATP BtE
OEAL IR T 2 ZENTRELRLGAEDH D EEZ NS B3R X 2 KRR E I
LT, #HORHEIZL D ATP BAEEANDEEOEEZIT TR, YORED ATP BEE T
HIUL ATP BN O W 2 WD HETH L2 2 FENCEFE L TR 2 T, ATP 56
EXTHHTELMENHEWZLbDEEZ BN,

ATP 5 Y AR & EBEOAERBOBERIZOWT, HAREREELZZEIBETE W
RPETE, MBI EEEA T 2% L 20995% % 7 — )b, @10%FLv~<) v, @1%
WALV a= 2, GO05%KFEIEREET U 7 A TOMEOFKEEEFHEIZ ATP 5 ST
DI EH CE W EDMER SN/ THIUCH L CREEREC X AR 2 Fro@r —
Vv CG R254nm EANEIZ X 2 @O THITICO W CTIE R TH R EDNTRETH o 770 RFEERT
W FNCHESETH W S W RBEE B 2 L7272, #i7z 1885 2 8 I L TR 2 B8
HIOMEHHRER ATP & ORISR EI2 oW CTHATNICIET 5 2 & T, ATPREI) KD
HHTX2GAE0HHEEZLNS,

5. £&¥

ALEF AP R S 2 B B AW E A~ ATP R & ) MAOFHHIZ D W THRE %217 -
726

1) — M7 LI ABAFGERE 12 B\ T ATP 5 ) ARSI K 2 ek g & AW is g i
i T o720 TNHIZOWT ATP SEM AL FEHTH 2 LIXWTEETH o 72 FRICHAE
PG e FERHAT I D\ U, PURERE O BEFF & 04 IR RE T o 720 4D FHI LIS L
TS IR H HH, WAL SBREHIC BT A ATP 5 ST REDIFEHIZWTEETH 5 L& 2
5N,

i) AEHBLER, EAREREEEEICREETE 2 WEMICBIT S ATP R X HU) M
X AFBEREHEIZOWT, 995% L%/ —)b, 10%FL~<) v, 1%Ly a=r L,
05%KHEIEFEE T M) 7 203 ATP 38HIENDER MEREIC X 2 508AIE 2 & o Bk
ATP OBHNC L D EHTE R W EDMER SN2 THUTH L CTHEEHERTH S 1% T —
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v ¥ CGREHMNT & B MLEIZX L TIBFE M RHED R TH > 720 ATP R S ALY Bl
LB RBENAAED TR L REHTH &, € ) TLUREIHHAIDG D L2 Ehs, HEjfiH
FHHEHNIOWTO ATP SEHENDREORER, TEHHESE IOV TP 2 ER AT
O ZENTENE, HIEFIZBT B BEDREEIZ ATP IS A2 5§ 5 2 & hE
THbHEEZOLNL,
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Application of ATP Swab Test
in Conservation Facilities for Cultural Properties

Hajime MABUCHI, Rika KIGAWA and Chie SANO

Microorganism contamination measurement using ATP (Adenosine triphosphate)
bioluminescence is reported much in the field of food hygiene. Especially ATP swab test
using a portable luminometer and an exclusive swab with extract agent and luciferase is
widely utilized for sanitary control. ATP swab test takes only a few minutes to check
biocontaminations, while traditional agar incubation method takes several days. The
advantages of ATP swab test are its simplicity and promptness in operation, and these are
thought to be useful in microorganism measurement at museums and conservation facilities
for cultural properties.

However, there is a very large difference in the environment and the situation in which
microorganism measurement takes place between food hygiene and conservation of cultural
properties. In the case of biocontamination check in storages in museums, the environment is
quite dry and has only a little ATP sources compared with that at food factories or
restaurant kitchens. On the other hand, in the case of sterilization of stones and soils in
conservation facilities of tumuli or historic sites, sterilization agents penetrate into the
substrate, and an ATP swab test is conducted under a situation in which sterilization agents
are insufficiently removed. For the practical use of ATP swab test in conservation facilities,
we conducted two investigations. One is to try biocontamination check at a museum, and the
other is to verify proper measurement under a situation in which sterilization agents exist.

As a result of biocontamination check at the museum, it was possible to detect enough
luminescence from wiped swabs and to estimate the distribution of biocontamination in the
storage. We certified that ATP swab test can be utilized well in museums.

As a result of experiments about the interference effect of sterilization agents to the
measurement of ATP luminescence, it was found that some of the agents disturbed
luminescence measurement when ATP concentration was low. We conducted another
experiment about ATP swab test in the situation in which sterilization agents existed on
Aspergillus versicolor. In the case of agents which directly attack the cell wall in the
sterilization mechanism (ex. ethanol, formalin, benzalkonium chloride, sodium hypochlorite),
the amount of ATP luminescence (RLU: Relative Light Unit) and survived spores (CFU:
Colony Forming Unit) were not correlated because of the elution of intracellular ATP. On
the other hand, in the case of an agent which obstructs enzyme action in the sterilization
mechanism (Kathon CGTM) and irradiation of ultraviolet ray, the amount of ATP
luminescence correlated with survived spores. Thus at tumuli or historic sites, since ATP
swab test can be utilized for the verification of sterilization when using only specific agents,
it is necessary to asses its application beforehand.



