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y=0.997x+0.014 & BiFRMBEMNE SN (K2) |
£k, 70Tz FEINKRT TN ST ZILIZBNT
B, TNZNAHBIRE0.997 /% 110.988, [EIIfE MR
y=0.983x+0.011% WVy=1.041x-0.020&, ELISA&
GCIZ X2 s RITII RAFSHBEAGED 5z (K
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OV 7 2 FEN KT TV b5 Z)VOELISAIZ & % ji
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AR OE
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n=2
VARIIREA i (u gl/g @k 1.0 0.8 0.6 0.4 0.2 0.1
LC/MS | HIEFSE (v glgitEh 0.945 0.739 0.528 0.367 0.171 0.092
SEEEICE (%) 94.5 92.3 88.1 91.7 85.6 92.0
ELISA WEFESE (telg) 0.936 0.714 0.538 0.336 0.154 0.09
SEEEICE (%) 93.6 89.2 89.6 83.9 77.2 90.0
#£2 V7 zFEILD GC/NPD KU ELISA 128V % B nEl N Bk 5
n=2
VAR IIREA whneE (u gl/g ek 1.0 0.8 0.5 0.4 0.3 0.2
G C/NPD | {IEF-3ME (1 glg kD 0.962 0.707 0.487 0.377 0.259 0.182
S (%) 96.2 88.4 97.4 94.3 86.2 91.0
ELISA WEFEEE (el g) 0.967 0.710 0.486 0.362 0.256 0.178
SR (%) 96.7 88.8 97.2 90.5 85.2 89.2
%3 7I)VEF )LD GC/NPD KLU ELISA (2B % BeinElI il Bk 5
n=2
VAR IIREA whneE (u gl/g ik 1.0 0.8 0.5 0.4 0.3 0.2
G C/NPD | JIEFME (1 glg 7tk 0.946 0.767 0.436 0.396 0.276 0.190
SEEEIE (%) 94.6 95.8 87.1 99.0 91.8 94.6
ELISA WEFEEE (el ) 0.921 0.752 0.474 0.410 0.272 0.190
SEEEIE (%) 92.1 94.0 94.7 102.5 90.7 95.1
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K4 INAF/ERERE LA+ MR RE T HAKOZ 8

n=3
. . _ e =K1 E
1 ppb 0.701 1.036
1 ppb 0.962 0.918
1 ppb 0.969 0.914
S fiE 0.878 0.956
CV (%) 17.4 7.2
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929, ABI20gIc LI A F R BERE
1.0, 2.0BXT4.0gZRML T b= MUV
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IGGRER DEIN AR 1L, 82.3% ~95.6% & BAF/S#E RN
H/Hoh, ThENOCVEH3.6~7.6% LRI N5
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x5 AV TF I EERE ELISA v hZ

BN SN EEVERY
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A& IE (ppb) 0.5 1.0 2.0
FZHIE- (ppb) | 0.45 0.96 1.65
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Bek% (n) n=4 n=3 n=3
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DY I EFIDVWTHSRmE 2T W2, BT
Fv b EHWTERHOEEYICONWTEREKRTY b
Uy 7 ZADHBEOHEEZIODONWTHHHNZ2ENRS TE
Th5.

S, ZTRBRESIEOEM LW RIEKICD
WT, HIZELISAF v M OBFENRE NUL, BIE
72 T2 R OHIHHERIE TR S NZidlB 2 v,
DRI ITIE LA EDE D Z LITX D RHEMNRE
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Determination of Emamectin Benzoate in Tomato Using Acetonitrile Extract with an ELISA Kit

Koichi SHIRAKI, Syoko TOKURA, Hiroyuki TADA, Hiroyuki NAGAI, Yoshihiro DEYASHIKI

Gifu Prefectural Research Institute for Health and Environmental Sciences -

1-1, Naka-fudogaoka, Kakamigahara, Gifu, 504-0838, Japan

Summary

Since the pesticides as regulation objects come to increase with a positive list system enforced in May,
2006, the effective and rapid analysis is needed for the examination of a lot of pesticides. For confirming
the practical utility of commercial ELISA kit for acetamiprid, chlorfenapyr and flutolanil, the instrumental
analysis method and ELISA method were compared. In addition, we examined ELISA assay using acetonitrile
extract (extract for a multi-residue analysis of pesticides) for emamectin benzoate which is hard to apply the
multi-residue analysis for pesticides.

The correlation between ELISA and instrumental analysis was r2=0.995(coefficient of correlation),y=0.997x+
0.014(regression line expression) for acetamiprid, r2=0.997, y=0.983x+0.011 for chlorfenapyr and r2=0.988,
y=1.041x- 0.020 for flutolanil, respectively. High recoveries (82.3-95.6 %) and good CV values (3.6-7.6%) were
provided from ELISA assay of acetonitrile extract which contains the externally added emamectin benzoate.

These results sugest that ELISA analysis is useful for screening method in combination with multi-residue

analysis .

Keyword : Pesticide Residues, ELISA , emamectin benzoate, multi-residue analysis of pesticides
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BIERERITH 2V IVE ViR, REEFRKLKOT & RO, HERETHZY v 7Y >F M) TLAKROT AT
7 LAV T LZDOWT, FARTiEORE 217072, B Z20.2~0.3% KIE/KFE T b U AR THIE L TCl
ZATALITHEL, ToMmiEKRE, BEHICLC/MSHA A >R —il#E 2 f W TR E T HPLCIZ K D 70
Lz, 9FEHEOER (z<bHAET, 5<b, NEFI, WHhmEEL, WEHIKDK, FLER@EGE, 71>, 2%
—Y—Z, L&D RDWTHRMENGEBRZEML2E 25, RIFRHERZEL. FBHEERETC I A
R ENAN T A F I LEBBFRIATIIVEIIDONTIE, A%/ —)LTHEE UM HPLC T L 724
R, b<b, NIFI, WHERDFEDY NI EGEDOEWEMZR 6 FEEO 5 T R REINENIGELERE R
Eiglz. Z2NVEGROEVEMOEEE, MK/ ALY =)L (1:1) ZHW, KEKFZF ST LBKT
ML TCxI 2N T LKRITHT 2 E TR TH /2. F/z, HPLCOMIZHW/ZBEHIZ, LC/MSIZX
BREICTDORFEHATRETH > 72,

F—U—R:VIVECE, REERE TEROFR, SvhUY, TEANVT 7 AAVT L NIFFLEER
TATIVHE, CsI=H 7L, HPLC, LC/MS

1 XU&IC

RIFE L O HERR OREIZBWT, BIEAGERT
HBVIVE C#(SoA), ZEAEMBA), T KOFFHE
(DHAB/KELKEEE , HikB oSy Yy >k
U7 A(Sa-Na), 7227 7 LA 7 AAKNEENT
FE TR DRI ETV, RER S H kR E R 2 1T
AT 22 ENNTH D, NS OIRMIIIHR
BESBZ WY, KOMELATLEICL 2 K0
ENEEND. BREPOBBIRMBSITED TX
S8y ) KOSy U > R LADGTTI,
RIRFICRTFRI S TR EE TH D T ENHmE TN T
50, HWMHNBEIETH D=0 ERMEZEL, WTIH
HEH AL THD. iz, I THITAITIDELZ
1\, HPLC T 217 5 RIFEH R O H IR Bt D —F 43
FrES 2 bMEINTIIVDA, MRAHKRERD
HTHO, EBHEUENMENWEDORELANH S, 22
T, HPLCIZX 2 —F 0 iE~NDEAZHWIZ, [k
KFEF MU LKBFRIZEDMBEC R 2T L%
FW= RO A G HEIT X B THEIAED E WY
FHEIZDWTHRE Lz, /2, REEKEFITIIERE
NI K D RIENKBRETH D Z &S, HPLCHKEIH

IZDOWTIE, LC/MSIZHZEDE EEH e T
BE&iTo7/. HIZ, CI 21T LMEHEERFICS
FLTRFE S NN I AF L LZE/EFEHRIATIVE N
IAF R EEFEETFIV(PHB-EY), [V 7OE)L
(PHB-isoPro), [fln-7' Ot )L(PHB-nPro), [F-1" 7
F)L(PHB-isoBu), [fln-7F)L(PHB-nBuw) DWW T
H, R HTORREMEIC D W THRET L 72D THET
5.

2 RKEBRAE

20 =
wENAREIE LT, RO HAET, B
b, MEF I, WHMEET, JEHRIEIK, FLEEEK
B U1, URY—Y—Z, LLOHERWE.
22 HE BEIRROBHEHAI=NSA

FEVEVAR @ FIOEAIEE T2 (BB )L E 2 BRI,
% B EBERS,, F7 b ROFBERE, H7t
2V 7 7 LKA, BREREYS > 1Y) > b
U AnKFY, FOEHISE T M- & RO F 2R
HETF), ®RLKRTEREp-& ROF o2 EE&#
AV 7O VRS, Fp-t ROF 2 ZEH/#E-7 0

i B VR PR AR BREE RS2 @ 504-0838 Iz BRIR R B i AR E [ 1-1
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EIVERR S, Fp-b ROF 2B/ Y 7 T IVEHR
wh, [p-t ROF > ZE&/MEn-7 F )V, FOEH
FETREMOEY 270V T — LA BMIRINYEASHE, [Fp-
b ROF I ZBERE i, [T 22000 R RR
hE, ALY =)L 1000me/L Sk & Uiz,

ZD1000mg/LIF# &=, SoA, BA, DHA, Sa-
Na, AKIZDWTIZ0.1% kfE/KFEF MU T LERK
T, NIFFIREBHRIATIVEIIDWTIEK
IA% =) (1:1) T, A DREICHRL THW
7z,

TOMDIIE © Ay J — )FFEAE T M) B &
HRA O N ST, BT FIVTY 'Y
LIFHFALR T @ BLC/MSH 1 A > X7 —id 3
0.5mol/L, ®EE/KFEF MU TLIZFHTA T A7 #F)
SURFRR L, R VAR R T3 (R Rl & F W
7z

BHHAIZ AT L NU T AR > RD)L— b
LRC-C18 500mg# fi\ /=,

AT 7 4)vF— 1 2 RT A MILLEX HP
SLHPO33NS 0.45 1 m, [FMILLEX-LH SLLH H13
NL 0.45xm, [RMILLEX-LG SLLG H13 NL 0.20
tm ZHNWE,

23 KERWHESRMG
2.3.1 HPLC

BHEER > A5 43> O —5—8CL-10A, K
> 7LC-10AD, #MH&SPD-10A, 54 v ¥ —DGU-
14A, 7 AEEMECTO-10A, F— ¥ UHEE
CR7A plus Z MWz, BIESMIXLL T THEML /2.
[SoA, BA, DHA, Sa-Na, AKl 75 A:Mightysil
RP-18 GP (4.6mm I.D.X150mm, 5 m) ;
8:0UV230nm ;s AT LA —T7 iREA0C ; M
1.0mL/min. ; JFEAZ20 ¢« L ; BEHH © Smmol/L FEi
PITFINT =T L (PpHAR) SAE ) —)L=8:2
[PHB-Et, PHB-isoPro, PHB-nPro, PHB-isoBu,
PHB-nBul 7% < /4:Mightysil RP-18 GP (4.6 mm
I.D.X150mm, 54 m) ; MHEUV270nm ; 17 A
F—7 ARE:40°C ; WiE: 1.0mL/min. 5 £ A =20
wLo: BEHK AY ) —)b=1:1
232 LC/MS

7 YL > h4E#1100 SL LC/MSD i L7z, #l
ESRMISLLT THEML 72,

A 4 > {bi%E:ESI, negative ; HI@E{%£:SIM ; Vcap
EHE:3000V: 7T T AEH—FEFE100V; T
I:Eclips 1.8 #m XDB-C18(2.1mm I.D.X50mm) :
NI LA—T 2V iREA0C ;s AR SuL; 85

~
iy

H15% (2007)

F:HPLCIZ[R U
24 FHHBROFH

LIRS K51, ERECRHIME) S ki L 7z
%, €DbgE®D, AK50mL ZMAREIFA X
L7z, ZHZE200mL AZ2 U &=L, 0.2%
REEKFEST N AR EIMAERE, FELiRD IR
RN S200 MBS RAEZIT> 72, ZO—HEHF
0, ##4r3,000~ 4,000[81#: T 5 7 M08 L,
EEWRZE045um DAT L T 4 )VEF =T A
(No.bA) THAML 7z, WRilkHI2.5¢2&D,
0.2 %REEKFZF MU T LRK (A= —Z1F
0.3%) T100mL &L, 045umMDA>TL > 7«
W —XiE A (No.bA) THABEL /. I 5EE
AE R R EURE O A 3 U 7= R 84 5 mL 2, FHAf
IZAY /=) 5mL, /K5mL THUHELZCI=H
FATHEL, KITKAmL THELZ, @ik &5
#HZEAbYE, KTIOmL &L, 045um OA>T L
T4 )F—THiL 7z %SoA, BA, DHA, Sa-
Na, ARG HiHENARE L7z, 72720, 0.45um
DATV T AN —THBLTHEOND B
A3, FiZ0.2um DACT LT NVI—TH#EL
7z

m@bﬁﬁyﬁﬂ HARELRE 25 g

[«—/k50 mL
[ xEYF 1 X ]
&— NaHCOs/K A —>
| 200 mL | 100

IF 2 3k D IRE 7208
5 ZOﬁFaﬁilﬁ%?BiiﬁEHtH

5533,000~4,000
[E1%5, 570 [lse o0 Bt

045um A7 ViI4V-
XIINoSAAHE A i

5.0 mLZ S H{ICA/-l5mL, 7k5 mLT
ALEE U 72 Ci832/70500 mgiZi@d

|
| K 4 mLGEH |

[
| IR, PR |
|<— 7K

10mL&E L, 045umAifE
(ABBBHED NH HEAE1L0.2 u m> i)

|
| HPLC/ |
AUBHE R O LR D

X 1

INT FF R EFEE T AT IVED G BHE K O i 5l
FHFEERE 21T R L=, BB, SoA, BA, DHA, Sa-
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Na, ARGHTHAEIEZDOC 22 F46%, 0.1%
FEfg TR L 7230% A% J — ViAW 7T mL&X UK 3
mLTH#&E L, KICAY /=)L 1.5mL CTiEthzEfT->
7z ZOWHRITKEMATomL &L, 045um @
ATV T4 NI —TAHBL ik zilBHERE L
7z

| EEPER AR R O H RS B C A Th L |

[ 0.1 %HERE THABLL 7230% A8/ 7TmLEH: |
| msfm%@ |
| ¥l 1.5 mLIEH; |

— K
[ b5mL ]

SEHEROTBILED

X 2

3 BRRUOER

31 KREUKRFNIDABRBROERERS

HHVER Td 5 REEKFET MU D LR O B E R
ZRDD0, FlEdBRICBNTHORMIZEL T
HWR OpHAY 7 )L 1 U ITHEE T < WA 2 /R L 72 b
ERGENRIC, REKETNIDTLOREZ0.02
~0.20% OHIPITA{L X ¥, SoA, BA, DHA, Sa-
Na, AKDREMENINZHZHE L 7= (0.5mg/gifiN,
fHUDHAIZO0.2mg/gikM) . K3 ITRT LI,
FeKFEF MU T LADREZE0.1%I1CTHZEICLD 5
WEETIZOWTIA% L EDEIENE SN &
Mo, FHEEZ202% &Lz ZOHA, C3I=
N MZEMT B OpHIE7.06HE 2R L 72,
0.2% REE/KFEFT MU U LAEHWEZSE, MO
(=< HAET, B<b, NFRFTZ, HEEEK A
BewEficEl, 71>, L&ou) otk opHIZ2 T
70 EZ/RLEZDT, MORMICH Z DOREZEEH
L7z, 7z7ZL, U=V =DV TIIHHEAL <
WEREOH, BEFFICXVEEMEENRLS, MO

7 7.5
100

1 7.0
80

1 6.5

6.0
o
S
5.5

—Aa— AK
—A—Sa-Na |
—0—BA
—e— DHA
—8— S0A
—<—pH

5.0
20

4.5

4.0

0 0.05 0.1 0.15

0.2
NaHCO3i# (%)

B3 HIHRIEIC BT 2 RIER/KFHF NIARE D8

H15% (2007)

pHZ7.0f1E & 272 DITISREEAKFET MU T LD
EE0.3% T HENDH /2D, 0.3% &Lk,
3.2 SoA, BA, DHA, Sa-Na, AKS#RICEI(FBHPLCE 4+
’E

SREEVEM)E Th HSa-Na, AKZEWRIEHIC AN
I EEZEZDBE, FROOW|ES OXSIINH,H
T L OIS I MR DB DR < ADHEIT )
WMTEBEEZLNDD, NHA T ARMAMEICBN
THANDOHESMTREHL DS WD, A
PEDENC, T LD ZH ATz, FHE D KUK
5V EA AR —iEEMHL, Ch T ATH
kL, REFERIOHPLC—A 27> Tna, FEESD
AF R —REEMHALECs 1T L TOHH 2R
AT BHZEELEN, TBIL DR ETRDFEF DY
#, LCMSTOREIINEEEZEZOGND I LMD,
[ CLC/MSHHTIC Bl TE 28 2% 2,
LC/MSHI O # > R7 —sd 3D i fi 2 Mt U /=,
s ® B 7FILY €L (DBAA) %ff
L TSa-Na, AKZEDHEIZLC/MSTHHL TH
0, EESIIIOAF > R7 —ik# 2 SR OMEH
INS=Rcvs

5mmol/L DBAA/ X% /J—)L (8:2) OFMH
T, 5mmol/L DBAA®pH % [EilE T4.0~6.9 (BEfE
whn7s L) O#ip TEMEE, SoA, BA, DHA,
Sa-Na, AKOfRFFREZHE L 2. £/, L&D
MWMEICEFEETSH AT I—YickD, XTFF
REFERIATINVENHEINTAEL S, HDWE
LEOMPORBRED THBNTAF LA
(PHBA) , AHEEIOY 2705 —AAPM), K
SR TH BT VERBIZDONWTH, KOHEDC,
RoATLCEDERRFICRERTRETH 2729, [H
RICRFrRe 2 RE Lz (M4) . pH 5.0fHE T4
KR 5 MEOHEHIREEEZSNSA, APME
Ot EEE L CE#EpHZ4.8 L=, £/=, APM

7N

35

——AK
—A—BA

—e— Sa-Na
—%—DHA

TREFRFRIC)

4.5 5

5.5 6 6.5 7

pH

4 HPCLE®HI(5mmol/L DBAA)®pHK
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MARLUTHEL BT FERT DB ZER > 2WE 35 1RIHRF

13Sa-NaDEAFTIZIAH T 272%, Sa-Na®ElE:, ERIC SIN=3 Ik MR AZEH L2 RER 1 ITR
TR 7sm o7z, PHBAIZ DWW TS, & HRFEFHER D L7z, Uk DT DWW TIIARMER D 132 < LB
BEL TWAHAKEOZBHIR S TH o7z, K41 BER>72n, MOBEFHITDOVTIIHRAEENSE A
TR O RFFR 2 RR L TWiang, EEpHD 5 ERNIBBENEONTEEEZEZ 5N,

B ORFRHIZ48 D FHE TH o 72, FtlT TEHE 36 HPLCZOTKISA

OWEZINT BHE, TWREEA L E 725 alfert SoA, BA, Sa-Na, AK#%0.5mg/g, DHA 0.2mg/g
MH BN, Sk E 2080 TR ETTZ O EVWHEBBICRNL, SEHAR OB AIEIHE> T

T ensEEZ NS,
33 NSHFLRBEMIATIVERHARARCES
%Cy STHSLDFEFRRVBHEEE
INTGAFIEEFBIATIVEBZ 2 ngZaml
7ZCsI=hT L%, 0.1%EM CHELZ30% AY

RTLEEZ 1TV, HPLCAHTICHL 2R/ v T 5
LZERSITR U, WG ISoAZ [ L7285 T
HoTelz, So)ADE —VRENKEL R HDO®HMH
h T L 7=SoARMEK & 2 5N 2 WE' 7IDHA
DOF—)VERTIEHE L TS A, DHA & IE#HEICH
J =R T L= & 2%, 8 mLAHE/ 5 PHBA- BELTHD, o, HRE D sk D
Et2WA LR /2720, A EIX "TmLE Lz, [ EEBIFIEAERSBIFBR7OR NI I LNELN
*% CEWMULEC =T L%, 01%EECTHEL 2 7. NOAFLLREFBIATIVEIIODNWTIE, %

0% A% ) —)VIBHR 7T mL&R /K 3SmLTH#HE L, A 0.2mg/gZ B < DITIRMU = E 5, KEER > DFE

&/—)mfétﬁéﬁtt:a I mLT/NSFF % BIFEAERL, HOBTATIVED RS BIFR 0
HEBIATIVESWENIT 2EBEH U220, 18
Ha®z1.5mLe L7 AK g%:g;&»z‘%&gf‘*f*'*"-?mg/@
34 HBRER

BERIZ, SoA, BA, Sa-Na, AKIZDOWTIZ
0.125, 0.25, 0.625, 1.25, 2.5, 6.25, 12.5, 25 i
mg/L D&EE, DHAIZDWTIZ0.10, 0.25, 1.0, SaNa |/ S0
2.5, 5.0, 10mg/L OEITBNT, HkRERIEIC
EOBESEER L2 WS B A S BT J DiA
ERREERL, IREREITSHEE2TIZOWNT0.999
DETHo F£2, NIAFLREEFEHRIATIV L W e [ 15.0 al

DWW TIX0.10, 0.20, 0.50, 1.0, 2.5, 5.0, 10
mg/LOJREIZ BN T LG & Rk L1

5 BRMARGERIROHREHPLCY O~ 5 A

R E R U7z AE R, 2 OREREILS %féii O N7 a6z (M6) .
BWTO0.999LL EZEZRL, WIhbENZED E‘J?fci 37 ANhNEMREER
ERAE SN SoA, BA, DHA, Sa-Na, AKIZDWTIE, 72<
BAET, B<b, MEED, LR, R
F£1  MHBES
NIILYES SoA BA DHA Sa-Na AK
1 S g 0.20 ~ 1.5 0.60 - 0.20~2.0 | 0.35~ 1.0
L& 0.012 0.011 0.011 0.016 0.013
U & DAk 0.005 0.0042 0.0044 0.0064 0.0052
VI EA PHB-Et PHB-isoPro | PHB-nPro | PHB-isoBu | PHB-nBu
il it < 0.10 ~ 0.25
0.00012 0.00018 0.00019 0.00033 0.00035
* AMA TR L 72 felilc DWW T (— 13 i L) (8/N=3, g/ke)

** - HAET, B, NEF I, WhERG,
WItR/ R EFBIFVEIIN I ZBR/E E U CER)

THEEEIK, FLBREECEL, 710, vA8-)-1
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FNEE 0.2mg/g
#RA <

PHB-et
PHB-isoPro

HB -Pr
‘/‘ 10

PHB-isoBu
+«PHB-nBu

0 8.0 16.0
NTFF R EBERTAT)EHPLC7 O~ I A

g
X 6

12.0 0.0 u.0

kK, FLEEEEE, TA 2, UAY—Y—Z, L&D
HIC%&0.5mg/lg (fHLDHAIZ0.2mglg) ZiRiL,

EGRER 21T o7z GREREE 3 [E) . R 2ITRT &K
212, [ELERIZT A > ODHAMN84.3% Tdh 5 D %
F1F94.7~102.3% TH D, KRERIIZEREHD T
EMTE . IR WEZ, BRI T LTRE

Ve, T 50 TR, @EIE5E0WS 1 TR
DHTHBZENRBINED—DDOERNTH S EE X

K2 BRMEREE R OHRE O BINEGLBRKE R (%)

H15% (2007)

5N 5. CVIEIE, &< HAEITDS0ANN3.48% &1{H#
MITEWD, TOMIZ2.0% LT & BIFRHERTH >
7z

PHB-Et, PHB-isoPro, PHB-nPro, PHB-
isoBu, PHB-nBulZ DT, EEMLRTER R OVH B
LR UL, WIREUEHZ & T2 57)10.2mg/g #RN
URICRZREE L2 GREREER 3 [A) . R 3ITRT &
HICHELD, NEFI, WHERREDY >NV EE
BOEWES (&5 2 N\NT &) ITDWTIE, 2hHE
HICKDMHEIZEZRD, HHEWPHB-nBuTIL37.9~
59.3% E NS REINRDOFERTH > 723, 72<dh
B R CHIRFARHI DO W TR Z A FIIVEE TIZDONT
[EIYZR85.7~100.0% D BT fxfE R 2157
38 mYUNUREGICDVTOURIE

Y NI BRIZONT, NIAFIREFBRIA
FIVEDENRSMEN S 722 EM S, HHEICDONT
Bt zfro 2. MY DN EOBREREEEL
THKIAEZ =) (1:1) TIr\wy, K 720> TR
EIGABR % (0.2mg/g WIN) ML 7=, KEE/KFET

(n=3)
< BAET | BLb |[DXIF | WHEELE |[TEEACBIK | LB ERH 71 > | 93-)-4| L&Dl
A P 1000|1013 | 99.8 | 1006 99.2 100.6 | 101.7 | 101.3 | 100.2
cV 0.30 028 | 054 | 0.14 0.10 030 | 054 | 045 | 0.20
N, | PN 998 1003 | 994 | 97.8 99.1 995 | 101.7 | 101.1 | 102.0
A oy 0.41 033 | 054 | 0.14 0.10 0.35 046 | 0.10 | 023
o | P 99.9 101.1 | 99.7 | 100.0 99.4 1015 | 101.8 | 1005 | 101.4
cv 0.54 037 | 047 | 020 0.13 038 | 054 | 0.13 | 025
Dra LT 991 101.7 | 1004 | 1023 98.7 99.3 843 | 947 | 978
cv 1.20 039 | 054 | 018 0.10 0.34 56 1.7 | 024
NEEOE 101.1 | 99.7 | 966 99.9 1004 | 103 | 99.9 | 99.4
© cv 35 033 | 046 | 022 011 044 | 053 | 060 | 033
INE © 0.5mg/g {HL DHA I3 0.2mg/g
%3 NHARREEBRIVEORIEIGARER (%) (a=3)
L BAET | BL<b [NEF | WHEELT | HRAEIK | ABETE | 71 > [F-Y-%| L&D
oupp | TIE] 996 89.1 | 88.6 | 73.2 97.8 95.0 | 100.0 | 95.9 | 97.7
cv 0.47 060 | 056 | 021 0.39 052 | 038 | 023 | 0.28
. T 98.1 83.7 | 834 | 61.9 97.5 943 | 998 | 95.1 | 96.6
PHB-isoPro
cv 0.48 041 | 044 | 014 0.35 054 | 045 | 027 | 0.32
T 97.3 79.4 | 785 | 556 96.7 92.3 | 998 | 95.1 | 95.9
PHB-nPro
cv 0.40 040 | 0.33 | 0.13 0.31 056 | 041 | 0.18 | 0.50
. T | 93.2 64.2 | 644 | 40.8 94.8 88.2 | 99.6 | 90.0 | 93.7
PHB-1soBu
cv 051 037 | 0.33 | 026 0.29 065 | 037 | 0.18 | 0.29
T | 918 59.3 | 58 37.9 94.1 85.7 | 99.9 | 882 | 93.1
PHB-nBu
cv 0.49 038 | 022 | 042 0.22 062 | 036 | 013 | 0.28

WINE © 0.2 mg/g
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| Akl 5 g |
| <= /k/#)-M1:1) 30 mL
| T |
<— JK/3)-1:1)
| 50 mL |

|
| @ﬁsooomﬁa, 55 305y Bl
| ¥ 2mL |
<— 0.1 % NaHCO KA
| 20 mL |

FHACM -V 5mL, /K5 mLT
Peid U 72C 18320702 5 mLE faf

LURTE 1 AURHA R DR 55
FEOKRTVO@NZF L

T @Y N B O

U AAIRNE, FOEEN0.05%DHE, HbpKafl
DEWDHADFEIUERANIO%FRE LRS- 2 &M,
BHEEZ0.1% &L=, HPLCOWHIZDWTIE, &=
EORMNSIEAREEZSOLLEL, flIZEBRAGIE2.3.1
HPLCIZ/RT HIETHM L=, ZDfE%E, PHB-nBu
DEILEIZT79.7% L THESN, MOTATIVED
81.5~91.8% DEINE Td > /=. FKFIZHENEL /=8
PEORAF RS O H R ORI E G SR (DHALZO0.2, i
130.5me/giiin OFEFRIE, DHAZI86.7%, DR
IPNI90% LA ECTH > 7=,
39 LC/MSICLBRE

B VE R 7R e OV H R B 6.25mg/L (DHALZ 2.5
mg/L) , NIFFILZEFHRITATIVEA2.5mg/L
IZDWT, HPLCA#HT LR UBEIMHZ W58 T
SIM T L7z 5, SPEISHPLCH T 0856 & [Fkk
DIEFTEML, BB ICHRENRETH> = (K8,
X9) .

8  EMEIRTFEH R OV HIREILC/MS-SIMZ 1< b

421

3810

3
PHB
Bt PHB-|| | PHB- 2
\ isOPT nPro
- P\ PHB- PHB-

isoBu\ / nBu

A
L W

T20 T 40 6.0 80 100

K9 NIFFILREERIATIVEA
LC/MS-SIMZ O< bk

4 £&8

i R R OV H BREE T & 5 SoA, BA, DHA,
Sa-Na, AKIZDWT, 0.2%xEE/KFET N T LBK
(TAE =) —Z2DHFHEDH0.3%) THHEKC, ;2 =
NI LTHEL, LCMSHA A > XY —il3 2/
L7ZHPLCAHTICH L7z & 25, BAFREEENG SN
7o, 9MBHOESTIHRMENGIHRZE ML 2& 25,
94.7~102.3% (7 > ®DHAIZ84.3%) D[aI{F
NEoNn, HESICEAWREEEZA SN, NIF
FIREFBIATIVEICONWTS, BRI
HREHE B DC R AT LM SEHIES 2 1T
X0, @y 2NT BERUS OB T BT 7 R InEIY
HBOFERNESNZ. &Y 2N BHIZDNTI,
KIAZ 7 =) (1:1) THIHL, KEEKFEF KUY
LABRETHRLUZB 2C 22T aicida 2 &
W& D AR EL 7=, LC/MSHE TIE, 4Eo
HPLCE R UBEMH T 2 Z ENAEETH - /-
SRIOSHTEERATIUL, HEOZXZ U —Z2T%
FrELT, I < OBMEITHIRT 5 2 ENaE L
HFEZA5N5.

X @
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5) MRERE, BAE : NIFF L REFHBIATIV FIE, 2 KE%E  LC/MSIZ L B &St 9/
$ &R R OH R O R TR OB, 48 HHRlO—F ik, fibih FHEEE, 46, 72-78,
li T R BRI SR T R, 28, 148-151, 2002. 2005.

6) SFRET, HEIESH, IRTHE, HiliET, BB 9) BRRATAER, IR, EHEE—, REFE, RAE
%, HAFTEA  HPLCIZ X BB M PO 7 & 2L I SRR O NI 5T 4 =12k B L & D
77 LK, By U 2 ROET 2T — A DT HD/INT T F D ZEEFEMR DT, L
%, B A A, 37, 91-96, 1996. Fr4ESR, 33, 259-262, 1982,

7) SFHAR, AR, AILEE, SRR o m 10) PEILET, HAATIA, PR, BEE— EAE,
Ko O N7 574 —=I12KDBHENY O 5 Hum T+, SEHESE, “BHK— A TARR
BT 2 GE3#HD |, [k, 29, 297-302, TEYVIVE CED BRI DONT, A, 37,
1983. 89-96, 1991.

8) /NIBGHE, HHAER, PSR, F1H IS, fil

Determination of Preservatives and Sweetners by Extracting with NaHCO3 Solution

Hiroyuki TADA, Hiroyuki NAGAI, Koichi SHIRAKI, Yoshihiro DEYASHIKI

Gifu Prefectural Research Institute for Health and Environmental Sciences:
1-1, Naka-fudogaoka, Kakamigahara, Gifu 504-0838, Japan
Summary

A simple and rapid method for the determination of sorbic acid(SoA), benzoic acid(BA), dehydroacetic
acid(DHA), saccharin sodium(Sa-Na) and acesulfame potassium(AK) in various foods was investigated. The
preservatives and sweetners extracted with 0.2-0.3% NaHCO3 solution were passed through the C18 mini-
column. The passage liquid was analyzed by HPLC on a C18 column using a mobile phase of methanol —5
mmol/L dibutylammonium acetate(pH=4.8)(2:8) with detection at 230 nm. The recoveries of SoA, BA, DHA,
Sa-Na and AK added to various foods were 84.3-102.3 %. The p-hydroxybenzoate esters retained on the
C18 mini-column were eluted by methanol and the eluates were analyzed by HPLC on a C18 column using
a mobile phase of methanol —water(1:1) with detection at 270 nm. The recoveries of p-hydroxybenzoate
esters(ethyl, isopropyl, n-propyl, isobutyl, n-butyl) added to various foods excluding the high protein-content
foods were 85.7-100.0%. The additives in the high protein-content foods were analyzed when those were
extracted with water —methanol (1:1) and the extract diluted with 0.1 % NaHCOS3 solution was supplied to the
C18 mini-column. Moreover, when the same mobile phase as the HPLC analysis was used, it was possible to
identify the additives by LC/ESI-MS.

Keywords : sorbic acid, benzoic acid, dehydroacetic acid, saccharin, acesulfame potassium, p-hydroxybenzoate
esters, C18 mini-column, HPLC, LC/MS
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5  FERHC BT 2 MRS R

Dh-dBED Vet sh e R R ME D [ (%) FAFF T HORE (pg/L) TEQ
PEHERE | °C,,-1234-TeCDD | °C,,-33'45'-TeCB | PCDDs | PCDFs |DL-PCBs| (pg-TEQ/L)
AT Bk 58 600 41 88 1.5
Ttk 74 550 40 81 1.5
%6 T U—2T v T AN 7 HNEEEYE O REICENE BIEIC G A S8
ZINA Y | T U=2T T ZNA 7 OFEEINE (%) A FAF D HOREE TEQ
W PCDDs PCDFs | DL-PCBs | PCDDs PCDFs | DL-PCBs
i (n=9) (n=11) (n=14) (pg/L) (pg/L) (pg/L) (pg-TEQ/L)
[V oL 54 54 54 1,000 60 150 2.2
L i 92 88 86 600 41 88 15
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B 1B 721 D <31 K 7s & DGR K O HAHEIEH 121X
BHINTWARWL, UL, mEESROfANRIRIC
72%73, BOD, COD & ki U Cil s HllE 3w EET
b, BEYEZE LR VKEKITIITOCIIEFRM S
NTn3,

I N93 D %E m B S O KB HNE RS R 2 H S I
HLU77ZBODETOCORERZK 2 1I2/r L7z, TOCHS
mg/L7Z A 55 TIZBOD & OMEANA S NT, &
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73, SS (FFiEME & Suspended Solids) ETOCOD R
BRZEK3IRLEZ. ZNHBODDOEE &FEEE, TOC
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L 7= 881 s Tk d Thrat 217 72, 412883l %
B ETERR U 72K O/KBEHEBMOIRES R v 2
AZRT.

TOC & & WHBEATFE D 5z DiE, COD(0.86),
K(0.82)D2IHH DA TdH > 7z. TOCLEBODDHHREIX
0.76 LILIME WA, K5 ITHAKERT LDIT,

H15% (2007)

Toc pH DO BOD 0D S8 TN TP MY EC O so4 HD Na K

TOC 1.00

pH -0.11 1.00

DO |-0.49 029 1.00

BOD | 0.76 -0.10 -0.53 1.00

COD | 0.86 -0.08 -0.45 0.89 1.00

SS 0.65 -0.23 -0.38 0.58 0.57 1.00

TN 0.76 -0.22 -0.51 0.87 0.83 0.56 1.00

TP 0.61 -0.10 -0.30 0.57 0.56 0.75 0.58 1.00
NO3-N | 0.60 -0.20 -0.27 0.57 0.67 0.28 0.78 0.33 1.00

EC 0.72 -0.13 -0.59 0.90 0.78 0.62 0.91 0.61 0.54 1.00

a 0.79 -0.07 -0.58 0.82 0.81 0.61 0.87 0.60 0.62 0.90 1.00

SO4 | 0.72 -0.16 -0.54 0.76 0.71 0.62 0.86 0.63 0.55 0.92 0.86 1.00

HD 0.67 -0.16 -0.60 0.79 0.71 0.59 0.86 0.54 0.58 0.93 0.84 0.82 1.00

Na 0.66 -0.14 -0.55 0.89 0.72 0.59 0.85 0.59 0.41 0.96 0.83 0.89 0.80 1.00
K 0.82 002 -0.44 0.82 0.92 0.49 0.80 0.56 0.66 0.75 0.84 0.73 0.68 0.69 1.00
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The Estimation Method of River Water Quality in the Urban Area

Hiroshi TERAO

Gifu Prefectual Research Institute for Health and Environmental Sciences *
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Stilbenoids with One Epoxy Group from Cotvielobiurm lanceolaturn

Tetsuro Ito*, Zulfiqar Ali**, Toshiyuki Tanaka*, Ken-ichi Nakaya*,

Jin Murata*** Dedy Darnaedi**** Munekazu [inuma**

*QGifu Prefectural Institute of Health and Environmental Sciences
**Gifu Pharmaceutical University
***Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo

***%* Herbarium Bogoriense, The Indonesian Institute of Science
Heterocycles, 68, 1617-1630 (2006)

A phytochemical investigation of an acetone extract of Cotylelobium lanceolatum stem resulted in the
isolation of two orange pigments - two stilbene trimer derivatives, cotylelophenols D and E and an artifact
derivative, cotylelophenol F. The structure and relative configuration were confirmed by 1D and 2D NMR
spectral data. Cotylelophenols D and E are the first examples of stilbene oligomers bearing an epoxy group.

The biogenetic relationships between the isolates are also discussed.

Cell Growth Inhibition by Membrane-Active Components in Brownish Scale of Onion

Miyuki Furusawa®, Hironori Tsuchiya**, Motohiko Nagayama**, Toshiyuki Tanaka***, Masayoshi Oyama***

s

Tetsuro Ito*, Munekazu Iinuma***, Hiroshi Takeuchi**

*Gifu Prefectural Institute of Health and Environmental Sciences
**Asahi University School of Dentistry

***Gifu Pharmaceutical University
J. Health Sci., 52, 578-584 (2006)

The growth-inhibitory effects of the brownish scale components of onion on tumor cells were studied with
relating to their membrane activity. Quercetin, quercetin-4" -O-glucoside and two isomeric quercetin dimers
(10 muM for each) isolated from the scale reduced the fluidity of tumor cell model membranes consisting of
phospholipids and cholesterol more significantly than that of normal cell model membranes. In flavonoidal
components, the membrane activity was greatest in the order of dimers, aglycone and glucoside. Quercetin
and its dimers intensively acted on the membrane center rather than the membrane surface, while
quercetin-4’ -O-glucoside was relatively effective on the hydrophilic regions of membranes. Membrane-active
flavonoids inhibited the growth of mouse myeloma cells at 10-100 muM with the same rank of order of
potency as they rigidified liposomal membranes. Quercetin and its dimers rigidified cell membranes by
acting on the hydrophobic inner regions simultaneously with inhibiting the cell growth, but not quercetin-4’
-O-glucoside. Flavonoidal components in the brownish scale of onion have the potent anti-proliferative activity
associated with the structure-specific rigidification of cell membranes, which is induced by the interaction

with membrane lipid bilayers.
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Dioxin Formation from Waste Incineration

Takayuki Shibamoto*, Akio Yasuhara**, Takeo Katami***,

* Univerity of California
** Tokyo University of Science

**%% Gifu Prefectural Institute of Health and Environmental Sciences

Review of Environmental Contamination and Toxicology, 190, 1 - 41 (2007)

A well-controlled small-scale incinerator was used for the experiments in the core references of this review.
These articles report the investigation of dioxin formation from the combustion of various waste-simulated
samples, including different kinds of paper, various kinds of wood, fallen leaves, food samples, PS, PE, PVC
and various kinds of plastic products. These samples were also incinerated with inorganic chlorides or organic
chlorides to investigate the role of chlorine content and/or the presence of different metals in dioxin formation.
Formation of total PCDFs was much higher than that of PCDDs in all samples. The total PCDFs comprised
70%-90% of the total dioxin formed. The toxicity equivalence quantity values generally correlated with the
amount of chlorine content in the samples. It is obvious that dioxin formation occurred at temperatures above

450°C and reduced significantly at temperatures above 850°C .

anaJ and gyrB Gene Sequence Relationship among Species
and Strains of the Genus Streptococcus

Yoko Itoh*, Yoshiaki Kawamura*, Hiroaki Kasai**, Mhammad Monir Shah*,
Pham Hong Nhung*, Makiko Yamada***, Xiaosong Sun*, Takashi Koyama*,
Masahiro Hayashi*, Kiyofumi Ohkusu*, Takayuki Ezaki*,

*Gifu University Graduate School of Medicine
**Marine Biotechnology Institute

***Gifu Prefectural Institute of Health and Environmental Sciences

Syst. Appl. Microbiol., 29, 368-374 (2006)

The dnad and gyrB nucleotide sequences were determined for members of the genus Streptococcus. The
average similarity between the species tested was 76.4% (69.7-100%) for dna and 75.9 (70.1-98.7%) for gyrB.
These data indicated that the dnae/ and gyrB genes are more divergent and more discriminatory than the 16S
rDNA gene. Furthermore, the variation in the dna</ nucleotide sequences among the mitis group was greater
than that of the gyrB nucleotide sequences, especially between Streptococcus pneumoniae and Streptococcus
mitis. Subsequently, the high discrimination power of dnac within the mitis group was confirmed. Thus, we
conclude that the dnad and gyrB genes are efficient alternative targets for the classification of the genus

Streptococcus, and that dna/ is suitable for phylogenetic analysis of closely related Streptococcus strains.
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Mycobacterium kumamotonense Sp. Nov. Recovered from Clinical Specimen and the First Isolation
Report of Mycobacterium arupense in Japan: Novel Slowly Growing, Nonchromogenic Clinical Isolates
Related to Mycobacterium terrae Complex

Takayuki Masaki*, Kiyofumi Ohkusu*, Hiroyuki Hata** Nagatoshi Fujiwara***,
Hirotoshi Iihara*, Makiko Yamada**** Pham Hong Nhung*, Masahiro Hayashi*,

Yuko Asano***** Yoshiaki Kawamura*, Takayuki Ezaki*

*Q@ifu University Graduate School of Medicine
**Kyokuto Pharmaceutical Indestral Co., Ltd.
***Osaka City University
****(Gifu Prefectural Institute of Health and Environmental Sciences

wwER*Ohgaki Municipal Hospital

Microbiol. Immunol., 50, 889-897 (2006)

Three mycobacterium strains isolated from clinical specimens in Japan were provisionally assigned to the
genus Mycobacterium based on their phenotypical characteristics. These isolates were further investigated
to determine their specific taxonomic statuses. Mycolic acid analysis and 16S rRNA gene, rpoB, and
hsp65 sequence data for the isolates showed that they are most similar to M. terrae complex. DNA-DNA
hybridization studies indicated that the three strains were of two species and were distinguishable from M.
terrae, M. nonchromogenicum, and M. hiberniae. Therefore, these strains represent two novel species within
the genus Mycobacterium. However, one potential new species should have been considered as M. arupense
with the 16S rRNA gene and Asp65 sequences similarities of 99.8% and 100% respectively; it was isolated
from human specimens in the United States and was proposed in June 2006 as a new species. This report
describes the first isolation of M. arupense in Japan, suggesting that the organism is clinically relevant. In
addition, we propose the novel species designation Mycobacterium kumamotonense sp. nov. The type strain is

CST 7247(T) (=GTC 2729(T), =JCM 13453(T), =CCUG 51961(T)).
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ahaJ Gene Sequence-Based Assay for Species Identification
and Phylogenetic Grouping in the Genus StapAyviococcus

Mhammad Monir Shah*, Hirotoshi Iihara*, Makiko Yamada**, Xiaosong Sun®*,
Pham Hong Nhung?*, Kiyofumi Ohkusu*, Yoshiaki Kawamura*, Takayuki Ezaki*

*Q@ifu University Graduate School of Medicine

**Gifu Prefectural Institute of Health and Environmental Sciences

Int. J. Syst. Evol. Microbiol., 57, 25-30 (2007)

In the last few years, many attempts have been made to use conserved gene sequences for identification and
for phylogenetic studies of Staphylococcus species. In an effort to identify a more reliable approach, a dna</
gene sequence-based database was created. In this study, an approximately 883 bp portion of the dnad gene
sequence from 45 staphylococcal type strains was compared with 16S rRNA and other conserved gene (Asp60,
sodA and rpoB) sequences available in public databases. Nucleotide sequence comparisons revealed that the
staphylococcal dna.J gene showed higher discrimination (mean similarity 77.6 %) than the 16S rRNA (mean
similarity 97.4 %), rpoB (mean similarity 86 %), Asp60 (mean similarity 82 %) and sodA (mean similarity
81.5 %) genes. Analysis of the dna./ gene sequence from 20 Staphylococcus isolates representing two clinically
important species showed <1 % sequence divergence. Phylogenetic data obtained from the dna</ gene sequence
were in general agreement with those of 16S rRNA gene sequence analysis and DNA-DNA reassociation
studies. In conclusion, the dnacJ gene sequence-based assay is an effective alternative to currently used
methods, including 16S rRNA gene sequencing, for identification and taxonomical analysis of Staphylococcus

species.
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Genotyping of Clostridium perfringens Isolates Collected from Food Poisoning Outbreaks and Healthy
Individuals in Japan Based on the cpe Locus

Daisuke Tanaka*, Keiko Kimata*, Miwako Shimizu*, Junko Isobe*, Masanori Watahiki*, Tadahiro
Karasawa**, Takayoshi Yamagishi**, Sanae Kuramoto***, Toshihiko Serikawa***, Fubito Ishiguro****,
Makiko Yamada***** Kazukiyo Yamaoka***** Mitsuo Tokoro***** Toshio Fukao****** Masakado

Matsumoto******* Reiji Hiramatsu******* Chie Monma******** Yoshiyuki Nagai*

*Toyama Institute of Health
**Kanazawa University Graduate School of Medical Science
***[shikawa Prefectural Institute of Public Health and Environmental Science
**** Fukui Prefectural Institute of Public Health and Environmental Science
***E*RGifu Prefectural Institute of Health and Environmental Sciences
xR*ERF*Gifu Municipal Institute of Public Health
wHEdARR* Aichi Prefectural Institute of Public Health
whRkRxR** Tokyo Metropolitan Research Laboratory of Public Health

Jpn. J. Infect. Dis., 60, 68-69 (2007)

In an attempt to clarify the epidemiology of cpe-positive C. perfringens isolates collected from foodborne
outbreaks and healthy individuals in Japan, we subjected 48 cpe-positive isolates to multiplex PCR cpe
genotyping. Of thesem 31 isolates were collected from patients involved in 13 unrelated food poisoning
outbreaks, 16 isolates were from the feces of healthy individuals, and 1 islate was collected from the

environment during a non-foodborne disease outbreak.
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Growth Inhibition of Stilbenoids in Welwitschiaceae and Gnetaceae through Induction of Apoptosis in
Human Leukemia HL60 Cells

Ibrahim Iliya*, Yukihiro Akao**, Kenji Matsumoto**, Yoshihito Nakagawa**, Ali Zulfiqar*, Tetsuro Ito***,

Masayoshi Oyama¥*, Hiroko Murata**** Toshiyuki Tanaka***, Yoshinori Nozawa**, Munekazu Iinuma*
b b b b

*Gifu Pharmaceutical University
**Glifu International Institute of Biotechnology
***Gifu Prefectural Institute of Health and Environmental Sciences

***%*% Faculty of Pharmaceutical Sciences, Setsunan University

Biol. Pharm. Bull., 29, 1490-1492 (2006)

Fifty-six stilbenoids isolated from the families of Welwitschiaceae and Gnetaceae were screened for growth
inhibitory activity against HL60 cells, and two compounds (gnemonol G and gnetin I) among them exhibited a
strong activity with IC;, of 10.0 1 M and 12.2 1 M at 48 h incubation, respectively. The growth suppression
by gnemonol G and gnetin I was found to be in part due to apoptosis which was assessed by morphological
findings such as nuclear condensation and fragmentation, and DNA ladder formation in human leukemia
HL60 cells.

Phenolic Constituents of Leaves of Diospyros montana

Toshiyuki Tanaka*, Miyuki Furusawa**, Tetsuro Ito**, Ibrahim Iliya*, Masayoshi Oyama*,

*kk *kkk

Munekazu Iinuma*, Nobuyuki Tanaka and Jin Murata

*QGifu Pharmaceutical University
**Gifu Prefectural Institute of Health and Environmental Sciences
***%Kochi Prefectrual Makino Botanical Garden, Godaisan

**%* Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo
Nat. Prod. Commun., 2, 55-59 (2007)
Five flavonol glycosides and two naphthalene dimer glycosides, including three new compounds, were

isolated from the leaves of Diospyros montana. The structures of the isolated compounds were determined by

spectroscopic analysis. One of the isolated compounds showed DPPH radical scavenging activity.
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Development of Photocatalytic Wooden Binderless-Boards

Shohei Hashizume*, Mikiji Shigematsu*, Mitsuhiko Tanahashi*, Harumitsu Nishikawa**,

Susumu Katsuen***

* Gifu University
** Gifu Prefectural Institute of Health and Environmental Sciences

*** Kurabo Technical Ltd.

Transactions of the Materials Research Society of Japan, 31, 353-356 (2006)

Photocatalytic wooden binderless boards were developed by using TiO2 and unutilized wooden materials
like sawdust. According to our findings, only a little amounts of TiO2 powder addition to wooden board was
enough to decompose VOCs, and pretreatment of UV irradiation is required to activate the surface of prepared
boards. We accomplished the following; boards possessed antibacterial ability and VOC decomposition
activity by the addition of TiO2 powder. Silicate was coated to boards to prevent the wooden component
from degrading photocatalytically, thus strengthening the boards. Also copper addition to boards maintained

antimicrobial activity in case of absence of lights.
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filters for drinking water purification in Cambodia
Akira Yuasa(Gifu University), Mongtoeun Yim
(Royal University of Phnom Penn), Hiroyuki
Katayama(University of Tokyo), Toshihiro
Nambu (Gifu Prefectural Institute of Health and
Environmental Sciences)

The third Symposium on the Development of
Water Resource Management System in Mekong
Watershed, December 2006, Bangkok,
Thailand
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