2018 2020

Development of the next-generation fungal pollution control system for cultural
properties based on the smell substance on-site multi-point measurement
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Microbial contamination often makes serious damage to cultural properties.
It is imperative to develop the instrument which can detect the activation of fungi at an invisible
stage before damage occurs. Software, named MVOC Finder, which was created by our group
(JP2012-238876 DYNACOM Co., Ltd.; Nara Women®s University), was used for fungal species
identification based on multivariate statistical analysis of IMS and GC-MS spectral data of MVOC.
The function of the software is to detect and identify fungal species using atmospheric samples in
order to quicken the detection process. The structure of the data analysis includes partial least
squares regression (PLS) analysis, evaluation of collision cross sections and validation of the
analysis. The function of the software is to detect and identify fungal species using atmospheric
samples, and to quicken the detection process.

MVOC
PLS GCMS



1. AFEBRAY A DE &

(1) AL AT K 0 G EZ T IR SECRE ST\ 5, & b7 HHE T, Penicillium/& .,
Fusarium/@7s E 354 Liz7=0, BERICHRE 2 5 2 72[D], D EICL2BEE2 T 51210073
D73 B DOFA LRI T 5 FIEORBNLETH 5.

(2) 71X, WO B SERERBHH(MVOC), Wb b ERE KL TW\W5, £ 2T,
MVOCIZAEH L, WED=AAFHINC LV H e O - lEEREAE THIT 52 &, KA CEME
A[AE72 IMS#E & (lon Mobility Spectrometer) 2 Bi% L. HHEH kA B AEE & MVOC DOBFRIZD
WCHITHIR B 2 BT A M ER D Z LA RELE[Q VERDOA A EE Y T 4 — RS
FIMS)E L VGCMST — X R— 2 &5 L, I EMFEEY 7 U =7 # 75 L72[0)],

2. MDD B

Q) RAZNWEZATHEREEL TH=AA THOIVUIRIIRADBFRETHL LOEZEINDL, =F
A DERBLINC LV B B AEF OB CHEBEAH#LEY (VOC) #E=4 ) rF5Z LI
Ko Tk H eih Y& BENCHIEE T 5 AT 2 LA HE Lz,

(2) /NAEFIMS &2 W CEREEHF OVOCPHIMS KU 7 b 7T AAETS L, 2012412~ 3BR%E L
7= 7 EHE[EE Y 7 b U = 7 "MVOCFinder'[@, @] & AW THET 5 Z LIz L v | SUEMEREE O B ©
B IXOFOAFTERARRICHETDIVATLAZHETH L E#HNE LT,

3. MIRDFHE

(1) bRy DSBEF O A R b 28 TR Czapek-Dox ZE R Es i 2 WV  (RFEHI 2 TSRO T B TH D
Penicillium paneum, Fusarium solani. Aspergillus fumigatuss & ON&E &1 23BE%1 D Aspergillus nidulans
Ze S T OV TR LT, EEERIEEITA. fumigatusEBR & A nidulansiE#k1237°C, £ OO EERIE
28°C, Hi& HEUTLI~10H & L7z, FTE DR SRS Lo, 24REHICF A L7=MVOCE H
TV L, B~ A 7 afiito~y R A= ZGCMSEIC X > TMVOCD[FIE & EEZITV, 7
bR, REME . ABRE L MVOCOBIRZ I H 2N L,

(2) ABFZETIE, IMSEEE & L TIRIUTAHERUMS MINILE W2, £, AP A oot & v o7
EPETIERAZ IRV o B RO R O @ W T3 ATRE T 2 GCMSD 7 — & & 5o T
B, EHETDHZLE T, L0FIEEOENT —F RXR—RAEBET DL IED T,

(3) I B i & - M B X O'MVOCKEHEYE D IMS, GCMS, LCMSIZ X 5 lllET —
2 (WESEM, A7 b7 5%) 2REGREEFREEERE I, 7 —F X=X TBIRER LT,

4. BFZERRR

(1) I EROMVOCHIE & 7 — & R — AHEH

MVOCDFESH & & ORFFE 2T fE R, I EIa TR IO A D EREICF A e A X T v
NRUEBRETDHENbholz, o, Ry FOaME., 7~ TATE R, TaAa—VED
MVOCHE I h B RS E &b L, 2 blidEob efEIC b IEICARK T HMVOCTH -7
(B, ThbbEAFT AR ORHHIC L > TH EEDRIERH ©OEE BB 515 &5 5



TENTE, F3 AT X U EORARBIZL - THOEDORAEEMND Z ENRAREL IR o 7,
AL RSSO I B R BIICR BT AL, Tva—, by, TATE ROMVOCE
T WZ b, BEHOEEICIIE AT TARCNFHATE S Z ER3bhot,

(2) it « T —F X=XV T+ =T ORERL

B L7V 7 U = TIELLF OR)~(B) DIERE & Fio[@), @], = — W — [XWEBRRH T3 X TOHERE
ZRIATHZENTED, AFRICBVWTHE LZZEO I ERT =X BL O ElEHRE 28 &
L2 LR, EEEOERWUY I B FE A R E 1B A HENL LTz,

(B)MVOCT —# (IMS, GCMS) DHUA & EHHDWEBT — & ~— X e

MVOCTF—ZIZEAL Ti. IMSRGCMSD 7 i~ 7T 7 8k, #RTX 5, /-, £FEVOC
DEEYE OFHT — % 88k LT, IMSOT—# 1%, B— 7 %% L. RIP (Reaction lon Peak)
ML UCTHIHMEZ RO TRFE SN D, £7o, GCMST —ZIZBLTH U 7 AMEREZ I, U
Trvarv A LEERELLLTT — X 2RERTE D, RNMOWEIZE L TIE, EEMEDOIMSE
LUCCMSDOT = Xk L ThH | 2 b L O T, BEMMENERIND,

(4) IMST — % Z %P5 Uiz 1 BRI EgRE  (PLSIEVR /0 HT)

IMST — #7261 B & HE T HHEEICBI L Tk, RIPIZXT HMVOCOFEXT KU 7 MRFH 2 1T,
YR IHIC & > CTHIEEIT - 72, BEOMVOCHHERE Z £ > TEL L TW D HREMEN S D729,
BAUFON TIE L EREORENE AT 5, IMSTIE, EENS —EHPHO R Y 7 ~ERFEEO
T2 BUTEHII SIS 720, [BRHTIIEZ B RRIEIC K 2 [ % (318 C & 2 PLS (Partial Least
Squares)[mlf 4 HT & AV 2, GCMSIZ & 5 RIEIZ OV T HIMST — & TORIE Hikw s LT, TIC
(Total lon Current) 7 o~ 275 A& FEAEE L UT-PLSHAT 21T - 1.

"MVOC Finder’z IV T, B EORMGREIDIMST — ¥ Zfght U, h ez HEE Lz, HEMHRED
L, 7 o AR F—3 g 12 K o TITV, ROC (Receiver Operating Characteristic Curve) 7 —
7 % Hi& . AUC (Area Under the Curve) 7 HMREZ G L7=, 4FEO I COFE AT — ¥ 1 HPLS
WCEDHEETNENEY 7 AN T — 3 R X D5 % FE6E LTz, = OfER., IMS, GCMS
WTNOEETHEE LI I EORERMEZ G DT, 00%DEE CHIENATRETH 5 & 9 FE R
EGDHZEMTETR,

"MVOC Finder”Z £/l L T, RED A ERELOMVOCHIMSIE L INGCMST — # % 75 Befigh L 7=
LA, WL EORWIEERTHEREEFFET HZ &N TE e, RV EEORIEIZOWNT
. T EREARFET D7 I, AICHE B L7 fAEHE OROCHENT#E S O AUCIT A E 72 i (0.7 LA
1) ZRT) RERHMEOEZE 2 FEEH L, EEERIMST — 2106 L TR BEFE & 5 )5 L 722 W 7
1E7 EFE O ERE R 2 1572[®)],

(5) IMSOEZEWTHFEF ] & IMS A7 /LB EG Tl RE

DFHEENDIMSANRY MVEFE - TRT L7077 5703 ZLDHEEITo T2, A4
o FRFAEERZ ) AnZan, BHRBGELCOMT 7' 0 7 F 5 VW CEHR L72kER. 4
TN LA A - S FRFAERNRS DD 5E . BREPI0%I LIZIEK LZ[@], £ZTA
Fvo FEHEERZIRY A, BIEX N7 V=27 MU — (TM) 1EZ2 W CTEZER % 51 A
TLEOICHBR Lz, WERBMT —F_XN—RIHET D7D, =T Y —ATnr T Lk



W TLinux> A7 A2 L, £72. WindowsHl 71 77 A b 1ERK LTz,

IMSHITE L, KR TIMSEE & fF 5 728, Ky DB THfE D27 TRINREECH 5035,
R LT AT XLZ T, B ERE OS5 FREED BIMS AT b L% @ks T T
F% = & TR 7 5 72 (O],

(6) Aspergillus nidulans@jﬁ%‘iﬁ%ﬁf%%fﬁx X T LS DA AR I iR
HEZMVOCHLHEET 572011, BEO _IRREREOMAITEETH D, —HO HiEHDEK
HEIZBWTE X ﬂewv«/ﬁv\é%ﬁzﬁﬂzﬂ#ﬂ;ﬁ LOBEHENTZ &0 D, BEAFT LR UHIL,
BTG OFRIEIZ 7 D ATREMER & D 2 & 4% L. E @ Aspergillus nidulans®dt 2 % 7 /L~
> DA AR Z R L T2 [©~©)], ii%mﬂéiiﬁ®%7/vf & D A. nidulans D& (512 Bk % H
W, B TREEN LD @V & TSN D AN3280E (5 15 BLak Ekk 2 Hrl /B L2 Ot
W'E % GCIMSHRAT L 7=, & OfESR. Farnesyl diphosphate» & (+)-aristolochene A= F iR 12 7 S 5
AODILEMZEFIE L. & DAL RRFREE 2 i LT,

(7) IMSIZ KK CHIERTRETH D & W FUEMED S, R 72 & OHRIEBRELICHIE S 72 IMSA
AT RN EREEND LW RENH -7, MVOC Finderz{li 9 Z L2k » T, b ERED
=FAMEDIMS AT ML I EFROKELIAEBO TR FIREIC 2 - -,

< B H3CHER>

@© (@ A2, FEEF TR, BN AL, =HER, TR, 44, 165-171 (2005); (b) AN 723,
M Al B Tie, —lER, RAFRF, 47, 129-134 (2008); () 7By Tia, RFRF5E, MM Al
AN >, FEHEN, BRIENEZ, IFEHEN, FRIEIET, ARRE, =HER, RFRT, 47, 135-171
(2008).

@ MNZATBUE AR LEITIRESEE PEF A ) _— 3 VIS et B o dr it - FEERBE %]
V7 b =T BR% TIMSIC L5 1Bl kD vt — §’f\~7\®1‘%4‘éj (2009-2012).

@ TheE I EFEAFEHIE > AT &, FrE A CRAAEHIE BSOS E, K58 7 B R E L E

FriE o EHAAEHE 1A, RO m 7T L), K§lE2012-238876 (20124210H30H) %F‘aﬁ

2014-87282 (20145 H 151).

[IMSKFYU 7 hNZ A ALATHZEEE, IMSKY 7 M2 A ATRIAEBEIONTe T A, KA

2012-254179 (20124£11H20H), 47BA2014-10249 (20144F6 H5H).

T. Takeuchi, T. Kimura, H. Tanaka, S. Kaneko, S. Ichii, M. Kiuchi and T. Suzuki, Surf. Interface

Anal., 44, 694-698 (2012).

T. Takeuchi, S. Tsuri, T. Kimura, T. Suzuki, Y. Kiuchi, B. R. Oakley, T. Akashi, the 61st Annual

Conference on Mass Spectrometry, Tsukuba, 3C-03-1010 (2013).

PINZEIL, KT, AL, SE67IHVE & & 5 ims(2019).

MNFIL, T=4A CEZRD « HEMREICB T 2 BERE S 27 LA 0B%E &R &

v TEC RS F213[EFZE 23 (2020).

IRFEBELBE -, AL, YINZEIL, SH69IRIE B/ Tie & aim 22 (2021).

®

®@Q @ @

it

©



6 5 3 0

Basher Abdulrahman H. Krstic Marjan Takeuchi Takae Isobe Michiro [Ito Tomoko Kiuchi 38
Masato Karahashi Kazuhiro Wenzel Wolfgang Hamaguchi Satoshi
Stability of hexafluoroacetylacetone molecules on metallic and oxidized nickel surfaces in 2020

atomic-layer-etching processes

Journal of Vacuum Science & Technology A

022610 022610

DOl
10.1116/1.5127532

Takae Takeuchi, Kana Nakamura, Abdulrahman H Basher, Tomoko Ito, Kazuhiro Karahashi, Satoshi 12
Hamaguchi
Quantum mechanical study on reaction mechanisms of gaseous pentane-2,4-dione and (Z2)-4- 2019
hydroxypent-3-en-2-one on Ni surfaces and NiO surfaces
Proceedings of the 12th International Symposium on Atomic Level Characterizations for New 652-653
Materials and Devices 12
DOl
Yoshimura Satoru Sugimoto Satoshi Takeuchi Takae Murai Kensuke Kiuchi Masato 685
Effects of injected ion energy on silicon carbide film formation by low-energy SiCH3+ beam 2019
irradiation
Thin Solid Films 408 413
DOl
10.1016/j .tsf.2019.06.057
Takae Takeuchi, Yuri Tanaka, Tohru Yamagaki, and Motoshi Sakakura 11
Ambient Mass Spectrometry for Monitoring Microbial Volatile Metabolites from Soil-derived Fungi 2018
Using a DART lon Source
The Proceedings of the 11th International Symposium on Atomic Level Characterizations for New 199-200

Materials and Devices "17

DOl




Satoru Yoshimura, Satoshi Sugimoto, Takae Takeuchi, Kensuke Murai, Masato Kiuchi 430
Identification of fragment ions produced from hexamethyldisilazane and production of low-energy 2018
mass-selected fragment ion beam
Nucl. Instrum. Meth. Phys. Res. B 1-5

DOl
10.1016/j .nimb.2018.05.040
Takae Takeuchi, A. James McQuillan, Alexander Shard, Andrea E. Russell, D. Brynn Hibbert 92
Glossary of methods and terms used in surface chemical analysis (IUPAC Recommendations 2020) 2020
Pure and Applied Chemistry 1781-1860

DOl
10.1515/pac-2019-0404

13 2 2

213

2020

Aspergillus nidulans VIT1. AN3280
LO8910HA-pyrG2

L08925

68

2020




MvOC GCMS 1

68
2020
Co(acac)2, Co(hfac)2 , Ni(acac)2 Ni(hfac)2
68
2020
Fc 1.
100
2020

Akira Motoyama, Keishi Kihara, Takae Takeuchi

Desorption Electrospray lonization-Mass Spectrometry Imaging (DESI-MSI) applied to the Research and Development

The 22nd International Conference on Secondary lon Mass Spectrometry

2019




Takae Takeuchi, Yuki Kobayashi, Keishi Kihara, Akira Motoyama

Ab Initio Study of Reaction Mechanisms for E-Z Isomerization and H20 Elimination in Urocanic Acids with lon Mobility Mass
Spectrometry

47th IUPAC World Chemistry Congress, Paris

2019

Aspergillus nidulans

67

2019

Ab initio

2019

Ab initio DFT

2019




4*-Galloylpaeoniflorin

99 (2019)
2019
Abdulrahman H. Basher
2018
2018
66 (2018)/ 2018 (
2018

https://researchmap. jp/read0015361







