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AR, RAPLERERE S BIPORA
12, fEXRAY —EORBETIT- .

FA FF 2 VEOEBHEHUZ, JIS K 031175 - T
BREEE H TORBHRE Iz B W T, JIEL 7.

B, FAAFY VEHOITXRTOLERERILET 2
7=, 1HERE»68EHERIER) Joo Ry /—r3T5-
VAFELERENS8ERERY Fop YR Y
V2 /ROCaATTFH—RK)7onET7 =)V (PCB)
DERE{T- 1z, HBiDF A 4+ VESERBAL (DIOX
KAFEAL) LI, BENMORMNERN D O 1R
£ 6 8FEDR Y Yoo YRS =5 - F
v, RS 75 v RUEa7SF—PCB
DEREDEFHE (ng/g) TH 5.

HH ARDF A A+ VEOHEELRIT, JIS K
03LLIZRKE» TH A A F 2 VROENEE » BFK12 HiZ
BAL - EECHEESMARE » Y TEH L -EDE
Hif (ng-TEQ/m®) TH 5.

TF—1 7\\“!&-&.
1 /NEUEERE O M

3 A OBEE

3.1 EIW

AM OB BT 554 A% VEOERBER
W B, BMRUEEZEEL T, B ERAXEBY
FricBWTIIL, 7FOEM &K, BOEMER
K BORNENKORFEHRML L, £k, RS
IR s h - i E ARk kOEERRHT 2120
BB &KW ARIZS » AR X E0%

15 ARMEREET, MAMTMIL TREBOARS
ERMOARK % RBL 72,
3.2 BHRGERUSTAFF VHERE

HBEHP O RABERFIZ 31T B BERUR O F4P RIRBER
UF 4y VEHERBOUERREE R LIT/RLUE.
AMBEHIFICH T 254 A F Y VEHOERRIZ, ¥
RYST 5/ BEED8T~93 ¥ TCh-1=. TF DA
K% FHEFRIREEICO C THRAIL BB D &1 4
FUBEABERMAIZ0.68 ng/gTh - 1=, MO
& K% TP ARIRAESIT C THERIL 7-FFi318 ng/g T
Ho e, FEFKEES1,006 C THHL LBEIC
2.2 ng/giz 2 TWALA. LAL, MKICERLE
MO ER (EREFEL.8 wil) %P RIRES14
CCHEHL RHT112 ng/gicmL 7=, F 7=, Hekic
BARLEEOEM EAREHEAL BG, EREFR
1.3 wif DB S TI399 ng/g TH b, O E K
B HERIFED22.3 nglgD#4. 515 TH - 1=, HEKITEA
U= iARU DR BRD ¥ 4 4 F & VR REML,
BREBFENARCHRTHEN I EDL6KRERERR
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Pandompatam 5 i # SR S BN —2 M (E
KAEHE0.76 %) BRA F—THHALLBEDY 1 4
FvvHOHHEIR, 3.2 ng-TEQm’'TH b,
Schatowitz 5* |13 H BiSERIF TREAM % BRI L - RfiCix
2.7~14.4 ng-TEQm L WMEL T 5. G, HKiZ
BARLEEMNEARKOEAICENTI A4+ VEHD
B R (36.7~8.9 ng-TEQ/m* T ¥, Schatowitz®
DL ERL BT,

4 FEEREORED

4.1 B

BRMOBHC BT 244 A+ Y EOLERB IR
T A, BRUaFFHFEL TWAHHN THRE
EREL, 2y AHORERX S A bRLFML 1,
4.2 BEHNRGERUSY A FF HBERE

B ORBRERICH T 2FREBEERCY A A+
v VEEBERDORERRER2ITRL L.

F1 BEAROBEHRNLE YA A+ VY HERER

eI AR VKA
B H 8 TFHOMK MOAK FZoOHK WA | A W | S e
BRAIAE (wi%) 0.01 0.01 0.01 0.02 1.8 1.0 1.3 0.73
SESIFRRIREE (C ) 969 1006 597 544 514 623 558 576
DIOXS&E EALT (ng/g) | 0.68 2.2 | 18.0 22.3 1z | 47 98.6 | 56.7
HHME (ng TEQm®) | 0.038 | 0.033 | 2.9 2.5 6.7 | 17 7.6 8.9




Iz R IRORBREE TR 5516+ (2008)

FA A ¥y ARFBEREAT, HOFEH6.4ng/gT,
a5 OHEHF10.2ng/gTH Y, 1R, 5 3HER
EDIRUIT7Z VvET 4 % VEH2EDT0~90 ¥
EHD TV, BV AROFA Ay VEOSHYE
13t DFETI0.48 ng-TEQ/m®, 27 F DFEH0.12 ng-
TEQm'CH -~ Z b b, BERYUEHIF O KHE
0.5 ng-TEQ/m* & W E\MHTH 5 Z &Mt h - 1=,

X2 HLEOBRARML T4 A5 VRERE

w HW | ROE | a2F50%K
EHREAR (wt%) 0.074 0.023
P RIREE (C) 705 635
DIOXF& 4R BN (ng/g) 6.37 10.2
HFHYE (ng-TEQ/m®) 0.48 0.12

5 BEHWMERROEMECHORE
5.1 BEd¥
BERBFIZ BT 3 44 4 F ¥ VEOARICRIT T #E
BEYOHELRHT AD, T5RAF v EH (£
JxFLy, RYRFLY, RUZFLYTFLIEL
—F) OF7 4 VACAEERRNL 2 AEFENE)
FL v (NaCHPE) , &I Y ZF L~ (NaCHPS) ,
REFEMAYV ZFL 5L 7% L— b (NaCHPET)
RARMUKL, Fh, FEECEEI VT LA, BEA
U9 h, BEOKEBEEEB S TRBSSELS
N LERFMIL (CaCLANP) , #HilbH V) 7 A4S
B (KCHNP) , AHIERFTFEHC (NaCIH+NP)
ERBLE, 26IC, HMEEL Y /= v EHEDD
1 OEHEERHY 5 VBB VT (Pulp) IR E S
B TRBsE-ARSBRHESY 7 U HBRE
7 (NaCl+Pulp) 2FHBL 710,
5.2 BHRGRUY A+ BERR
HBEHSI O RRBERRIZ 31T B BERIF O TEIFIKIR R
UBERIFH I I 5 41 4% v VEERBEDHIER
RERIITRLU ., RARFICH T 5 EHF KRB
800 CLAT TRERZ 1T - fcht, HEESHEAL.08 wi)
DEESBFHMIZOWTIE, FEHFFRIREAN917 C

5.3 FSAFYvIRMODTREICLZSTA1FF2
YEHEREOEN

HAFF v VREBEFBAMIL, fEFEmRY 5L
VT6.07 ng/lg, RHHMAY ZFL VT3, 17.7 nglg,
RERMKR IV TFL 5L 74 L— b Tid, 28.9ng/g
THote, TOHIBOR/I75VERERIX, ¥4 4
F VHAKONTS IBE T -1z, ¥, TFRF
v 7 R BARBERIL 1B 605 1 &% & v B4 RN
it, BV TF L H3.08ng/g, KV RAFL /H%1.35 nglg,
RYVZFLYFLT7ZL— bHFL.52ng/gTh- I,
IOZENS, AREMmcE R TFLITI2{E,
BY RF L VTR, RVZFLYFLI7HL—
b TIZFIHZ AR B AN L 7z,

DD ICHTHEITRVE VEREET Y
YRR OHFE FTREEL 2801, 14+
U VERER LTI ERHEOr Lo
5.4 WHWIE(MOBRICKESMFF U HERMR

DEWN

EBE{L 2 EREFRI LWl BEICR 3L
KARSHLFEKEREAL 2BE0 ¥ 1 4+ /5
FA NG, H|EA N D ADN18.6 ng/g, HIED
Y 7 L 75528.6 ng/g, AxEAT49.0 ng/gTH - 7.
BRIEPOENICE D ERERRL -2 &M 0,
BRI L EBIRFOEESA T RNALF -2 TR
FERITo . MBI 3 REREODTF & LE
REOFRFICELICHEEE 2 LDDIEEREAT RV
F—13, Na-Cl (NaCl) %407 +3KJ/mol, K-Cl (KCl)
#%422+1KJ/mol, Ca-Cl (CaCl:) ##455+3KJ/molT &
sk, Zhid, MAFECKIT 55AREICH 50T
PR FICT 2MEERIGO T 4 VE-B{EICEL
WZEh s, LSS RALF—HNS WAEDESE
BEFIBLMEL LTV, T0kdD, Y14+ /8
SRR, ey oA < HEAV YA < A
DJEIZEmML &z 6Nk,

5.5 U/ IRRESM1FAFIVRERR

SHERY 5 LTRBRIE L T3, MONEHBRICE
TN/ = vES I ENNFRIZ L W REL S DT,

TORHRPFEHER S T- fo. V= EERII0.9%5TH B, K, FEDY S
#3 BRI CHRINGEAD OBEESG L 5 A 4% v A HAERR

B8 H % |NaCl+PE|NaCl+PS NaCHPET CaCL+NP KCHNP NaClH+NP Pulp |NaCl+Pulp

ERAAR (wt%) 3.14 | 2.85 | 2.80 | 0.97 | 1.25 | 0.99 | 1.88 4.08 0.01LLF| 4.25

EEIAPERIBEE (°C) 722 | 810 | 672 | 664 | 595 | 594 | 694 | 721 | 917 | 647 | 595

DIOXZ&4: [ #if (ng/g) | 6.07 | 17.7 | 36.6 | 45.9 | 75.5 | 80.8 | 158 | 190 | 3.36 | 1.52 | 13.5

HMUE (ngTEQm®) | 1.8 | 4.3 | 1.3 | 6.3 | 7.4 18 | 9.4 | 22 | 0.16 | 0.47 | 4.3
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—VEERIZ10.8 ¥THH I,

VT OBERIRFIC BT 3 4 1 & & & VR4 R HAL
130.80 ng/g, #HHHKD AL % MR L 72454130.93 ng/g
Th-1. UL, HESHE (4.25 wi}) OREE
EREEENANTEFERN U BB T AT AF
VEERRIZ6.7 ng/gk it b, NATOHOLEHICT
~NTH S HBEMML .

i, HMEEGHEER (4.08 wt}) DAHEZ AR E
AR BRI L 1= 182113174 ng/g 72 b, HKEEH
B (4.25 wi}) OARAEBER SRS EI VT OBEHAICH
NTHA AF v AREFEI26M5EMU -, Zhid,
FHRIIRVEVREFT R Y V= v OEF RN/
FIWRTEHWI L6, ¥4 4F 2 VENE L ER
Li-L#egRa g,

6 HMESRIROSERIECHORE

6.1 ¥E&W

FAAXF Y VEOERICRIZTEESER{LHOR
Brigstdaicd, AEAERFHKICEEOSREL
YISk 68 & € TR X S bRE N AR SR 5
MIRE (CuCl) , b= % v 7 ARMAM SR ITHE
(MgCL) , (b~ V7 VERINAE SR (MnCL)
BB KB M AR S RHTEE (FeCL) , HE= v
F VEMEREERFHE (NICL) , BlEa v ME
MEEASRHFMMK (CoCL) ML, i/, —M
BEYENBOMRKIC X 2HEERNT 2 LHESE
EHHEGCIUK &5 U - RIKE A S R (R
JK) bFEBL 2,
6.2 BMARGRUSTAF+ RERR
BREHDORRFEERITE T 2 FRBRERC Y A A+
VVBEBBEOREMRERAITRL L, EREFR
25 L wtl DA SR BTG AR B Uf17~20 g mol/g
DLBEHFEML TR RO 1 A+ Y ERER
BRI, MKOBEH139 ng/gk HbE, Hg>
Bl xvoa> Eeevyry> K> Kk
=whn> HbEasov OMECEADEE 2R L .
BEHRE O EHFRBEIR, WIhOBENYDOBE D
800 CLAFTH - .

T.Inui'® & A5V R O BALAEUEIT, B TidCu
>Co>Fe>Ni >PtOFIAEEAIC X b iz h 5 &
HELTWA I b, BARICHIT 5 EEFKIRE
BT 660 CREL FTIX, BEEATEHRML
F2HESRE AR OB(LRICAB L LU TR
Uiz ke,

—h, A AF v Y ROEELRITHEEHAT.6 ng-
TEQm' T, W\ THfbE<4 * 7 AH7.3 ng-TEQ/m®
T, Hifbgk, Hifbe v v, Hidbasn b, Hifk=y
FNDNEITHEA L. EREFRI1~1.3 w0 /E
SRIMKICSBEIr{FTE2H/RDS1AF Y VEHD
FHEMERIE, BREEFEN 1 wiiOREABHHED
18 ng-TEQ/m* & h <~ TELMAZ IR L 7z,

7 ERRARUVI—ORD

7.1 RUEEZIEEY

7.1.1  BEED

T5AF vV RARD T A+ F > VEERITRIZT
RYVBEE=N (PVC) OFEERIT I, 77
AF 9 2#M (BVzFLY, RVAFLY, KU
FLYFLIZ7#L—}) IZPVCEREML =PVCEINE
JIXF LY (PVC+PE) , PVCEEMA Y RF L
(PVC+PS) , PVCHMIAR Y ZFL ¥»FL 74—}
(PVC+PET) %ML 1214,

7.1.2 BHAFRURVSTAAF MERR
BHEHY DORBEERIZB T A FRIBE RS 1 4+
v BERBOUBEREESITRLE., 3OS
FRAF 9 7EM (RVTFL Y, RURFLY, K
IFLYFLZ7HL—}) ICPVCRERSHRELT
$94.6 Wil n L TH800 C THHL a0 ¥ 1 4
FOURERBERIE, BVIFLVESYNRLEVE
ERL, WWTRYZAFLVEEY, HVZFL VT
L74L— FREEYDIHTH - 7.
PVCIIERMETH 2 /-0, BYIRBREEE;TOh
ROTHRALBATIITELRIEREBE R 27129,
PVC (MHFEEFESL.3 wih) * JHJFERIREEAH800 C
AR CRHIL 2B Sl 4 4 4 F ¥ VERBE R B
9,000 ng/gTH -7z, LA L, PVCHIZIZTHHZIRYE

#4 SBRCHTNMEEESRITHMOBRRM; L & A 4%V ERE

& EELD CuCl: MgClL MnClL FeCl: NiCL: CoCL T K
BREAE (wt%) 1.13 1.34 1.06 1.14 1.14 1.07 1.36
EETRIRE (C) 675 595 664 660 645 673 535
DIOXS84: i BiAL (ng/g) 67.0 47.2 39.7 38.7 37.8 34.2 139
MR (ng-TEQ/m®) 7.6 7.3 3.5 4.5 2.9 2.9 24
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X5 RIVBEE=AETNMT 7 AT v 7 OFERRIF L FA X ARERR

BOH B PVC+PE PVC+PS PVC+PET PVC
HEEHE (wtX) 4.58 4.58 4.63 51.3
TP RIREE (°C) 771 731 891 742 900
DIOXFRE BT (ng/g) 463 141 128 9000 838
BiEYE (ng-TEQ/m?) 22 8.0 3.2 96 17

KRB THERIL 72841213838 ng/gizi@d L #=.
7.2 ARERREEY
7.2.1 B9
HRERCAYE EURED L RN L BT
L84 xF Yy VEERERNT 5728, BENRREIT
L ERENTWAEZ LVER ( 2,040 E = Vg
Ez VY= —7N) 2K LAZbORFEZLE
R O HIRE BRE U THURRIAIR 22 BL D H L - TR
MEE AN, £k, FVEEE=VF V07 4
NapfER ARV RIEE= ) F I THEEZRRL
folt,
7.2.2 BMHARURUIAAF2 A RERR
BHEHY ORIz BT 2 FRBERCY [ +F
v BARBEROUERREXRG6ITRLL. HREST
EZNVEBROBERITET 2514 4+ VEBE BN
1338 ng/g T, EIROMEEEZRA L HEF D110 ng/g
EDHENESWETCH- T, ZOZEHNS, FHFKR
BEA1000 CREICEWTHENET IHAITIEIS 1
&Y UROERFIZL NS HABHERE N,
RUVHEEE =V F VB TR VRN TH S
fetd, RVEEE= Y F /M IO BERERICE T 558

RIREIIAE{{ETL T, #HYRIZ12 ng-TEQ/m* L
FWAZRLE, £k, ERLEAYMAF VB2
EWiZHHEIRVS 7T/ OHAIHN0 ITH- k.

8 SBtim

S EERL - FREEAY OFEHERICE T 2HE7 2
MDA +F Y Y ROFELRIZONWT, F14+FY
VERRAE IFEBRIT 1) B EE AT 68 B HEHH BN
EDEBREETH 1%, Bl L Ao BERSERc
BUIAFRIREE YA A+ Y HOBREYUERRTIC
mUie, Fi, BFEEAERICET 3 PHFKERELE
FAAF v EOFNEYR L OBFREK2IZRL &,
# A4 *F v EOBELEA0.1 ng-TEQm LT (4
HIEES) 4 thbl EDFTERPEED BRI OFEHE) TH
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Dioxin Formation from Small-scale Waste Incineration

Takeo KATAMI

Gifu Prefectural Research Institute for Health and Environmental Sciences:

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

Summary

This review reported on the investigation of dioxin formation from the combustion of various waste-simulated samples,

including different kinds of paper, various kinds of wood, fallen leaves, polyethylene, polystyrene, polyvinyl chloride,
polyvinylidene chloride, polyethylene terephthalate and various kinds of plastic products. A well-controlled small-scale

incinerator was used for this experiments. The samples were also incinerated with inorganic chlorides or chlorinated organic

compounds to investigate the role of chlorine content and/or the influence of different metals in dioxin formation.
The 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. Combustion temperatures must play an important role in dioxin formation in exhaust gases from

the incineration of waste materials. It was obvious that dioxin formation was reduced significantly at above 1,000 C of

chamber temperatures .

Dioxin formation from the burninng of newspaper impregnated with CaCl: , KCl or NaCl , in which chlorine contents were
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similar to each other, was 18.6 ng/g, 28.6 ng/g and 49.0 ng/g , respectively. These formation differences may be due to the
difference of bond energy between the metal and the Cl atom. The lesser the bond energy is, the easier the release of the Cl

ion is, and more amounts of dioxins are produced consequently.

Keywords: Dioxin formation, waste, combustion, inorganic chloride, incinerator
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Development of Deodorization Device for Stock Raising Facilities by
Industry—Government-University Cooperation

Yasumitsu TAKAHARA

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

Summary

The problem of offensive odor has often threatened the management of the stock raising. The odor control of facilities
including the compost that were the major offensive odor emission sources in the stock raising facilities has been focused, and
the deodorization device that was economical and had superior efficiency, was developed. Moreover, the deodorization and
power generation system to that finally applied the diesel engine was put to practical use by the joint industry-government-
university research project with the trial and error repeatedly.

Various examinations were tried for the deodorization method that was appropriate for the livestock industry. First, the water
scrubber-adsorption deodorization device using waste was used practically. Combustion decomposition device was produced
experimentally to overcome the fault of the device that needed the control of wastewater, and the effectiveness of this
combustion method to the stock raising odor was confirmed.

However, many farmers were not agreed to use this device that consumed the fuel fee only to the odor controls. Then, the
construction of the system using the diesel engine was discussed, and the practical use of the diesel engine deodorization-power
generation device was succeeded by the joint industryl-government-university research organization including Gifu University,
THI Co.Ltd. and our institute.

Key words : Diesel engine, Deodorization device, Odor control of the livestock industry,
Industry-government-university research project
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BRMBRARARERFOLSOCHOASI VM I ADKRT

B0 Al REETF, §K B, FEHMHE

=
=]

B RIRMIZIE W TRE L = RERAH OB BB AEARE B OV T EORERR R T2, A F T Ly
7 APCRAIZ7 54 v—+ky P EMVLPCREEICL h BRFEFEREL, OCH O 4 VA VABEFE, FiC, WSZHIM
FREEMIS (R-PHA) HIZEWCHo 2 O4 VARUREERIE L, AV VAN RRORHABIIETH S LEHEL I,
B, TOFHIRARICENTCHoY 7 VAL A EABESHEREN LD TOEHTH 5.

F—J— K BRUEMEEL, 2L FTL v P APCR, CHOZIA IR

1 RL®IC

REHeE B 15 26 B O FEF LS 3 B D FR R R
HEETNLTWBIENEL, BEILOBWLBHIAK
PilbfEEARY 65, £DHicid, Bt HE
FRREDTE - BYSEROMBI % Tbiihidiz ol
W, —F, BRUETBAZIISEIT VANV R
KBRS D WEIRBRL bONE L, T4 VAR
RICILB{E THIE (PCRE%) IT X 3RAEMEITTDN
TWwa, Larl, —OBEFHEEREEIEHNET
BIANAENENIZA L TPCREZITHO HEETH b,
W& bRk EESNh 5,

SEl, BT BAEARE RGO T A NV 2RI
T, BRETREDOHE - HFR(LD U &
g KL CHEMIEL A—EICLEHROY A VAR
BFAERL 2 NVF T L w7 APCRET 54 v—+ v k¥
EEATAZEICED, WRWICERABEEDHAE Y
ANADRERTHI LN TELOTHET 3.

2 Hflom=E

TG0 3 A, IERIRN DR SR, WM,
THl, BREOETERERE 2T 2EELEERE
LT & OEEARBINC A - 1o, BEH{REFORET
BESIZEOHAMCTFHACHELTE Y, Fk
SOHBEERBEEITHEL R, THRE~HEX
HE&THINLBAAUEZEAL LBTTIAF264
MERROIEREEL T Z eI - -,
wHl, BARRMUENLE/ YA NRIZLSRTE
HEEbh, REFTD/ oA N ABEFRERVS

YBLEEE~DVABAN T, L L, BEE
fERRIAD / a7 4 )V ARRE T 8K 1 RikD H 53
Btk &R LD 6, FhUANOREEEOE
fERGbhlc., TITABo Y 74 VAR EMOWE
BRBELUFTAS LR T,

3 MEIMESE

3.1 #H

REBATA HA S e BEEMLAMREK, KMURTHE
SN AL OBGHFERE S RAEDF19E 2 aE
el AY
3.2 BERZE
3.2.1 #kn=

MR OHRO Y EEER (PBS(-)) &ZNZ,
OO (4°C, 3,500 rpm, 20 9) o LiE#10 %
HF & U T FOBRAEICH N .
3.2.2 YA NRAREFOBRT

10 FFLAI0. 1 mlA» & iR ORNAA HIEZE ( Sepa Gene
RV.R (=3#3E) ) 2RWT 74 )V ARNADRH % 4T
V), SuperScriptlll (f ¥ E FB Y2 ), Oligo(dT) 7
FA2— (A vEraV2y), FvF509mer7 >
42— (457) BRAVEIBEERGICE ) cDNA%
EBUL 7. cDNA%REFELIZE 1 D&Y 1 V AREH
T4 =2—NI 754 7—&y FEHAVPCREITL,
THa—- 2SN EBLKKEICTAMRETHROAEE
MR I,

g B IR (RO PRBEOTZ0H)T ¢ 504-0838 i BIR A B AT ARM AT £1-1
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#1 PCRAIZ 54 =—, BHiI4 VA, HiEREL A—E

set target virus primer pair size (bp)
A Rota | Group A Rotavirus Beg 9/End 9 1,062
Sapo | Sapovirus SV-F11/SV-R1 781
Adenovirus Adeno MOF/MOR 419
Enterovirus Entero MOF/MOR 391

® [ Siapos siploc virw type1 | Hocpes IMOFMOR. | 466
 Herpes simplex virus type IT | Herpes 1 MOF/MOR. | 417

Group A Rotavirus A Rota MOF/MOR 409
(GrowpARofavius | ARota-2 MOF/MOR | 412

i PR Py ey
Aswovis |, AstoMOFMOR | 326
Group A Rotavirus A Rota MIF/MIR 375
GrowARotavirs |, ARow2MIEMR | 378
B2 | Group C Rotavirus C Rota MIF/MIR 220
Astrovirus Astro MIF/MIR 252
Coronavirus CoronaOC MOF/MOR | 359

C | Aichivirus Aichi MOF/MOR 395
HepatitesAvirus | HepatitisA MOF/MOR | 402

3.2.3 CEHOYIAIINAAROMH

10 BEK 2 FEHCCRED # 7 4 NV AR HHRIE (R-
PHAR:, MILRBISEEE V& —/F V&) 2H
WTHT - o, REPEFRIERICH U TL66% LA kiR (i %
mL, MREARMBRICH URBYEER L Rk Clfe &
T4 NAEE Uik,

330bp =P

4 & R

JuagyANVARZRD- TREGEDNIARO 2 T
ANARGHFETIA NAIZONTIIE LA DT A VAR
HET7Z 4 < —% HW=PCRIC X Y faf: - Yl < i=.
BlEW T TohkeNFTFSA2—y PEHWE
PCRTIE, 754 v—+& v FB-1TCEZHKLLRES
13k{EIZ k389 % #9330 bpDEETFHIEITER S (X
1), BiZ, 7514 <v—t v FB-2ICHTHI220 bp
OR{ETEFERENLC L6, BEFRERILD
DCRDZ VA NABRFOFESHEOP LML,
F /-, R-PHARIZ L ACE O # 7 A L AHUREKRH TIX
BEBEKIARE 6 RIET 714 VABE L HiEEshi,
—%, RARICREZIT-> BN SZEESRE, S
BCH o2 I VAL Ehigh -1z (F2) .

5 & K

0474 VAL 2 AHRNAZ BT & L TH2Y 1
WAT, LATZANABHIEL, A&Y /37 BDH
FHEOENI X DA~GEIZOEENS, 0D BA,
B, CHME FP~OREMEEFL, FBAERES X
BT, Affoy o4 LA REHREPOLE LA TR
EOERATHY, BFEL{DEERENR OGNS,
—%4, CEHo& v VAN EEEFLE L EFRE
Rekq|&EITH, HABEE TV, £k Th
% TIENIZEB N TBEIC & 2 Bt B4 L
ot o e A AL

ABHTIR, BERKDPLDOACHOZ T LA
Ketah, BLERFELRED SIIRHEhEI -,

>le— it X B —+|

9 10 11 12 13 14 31 32 33 34 35 N M

- — -~ -_

M1 <AFFLyZAPCRICLAYT A NVABET OB
(M: FE~v—H—, N: )
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R2 BERNCERZ UL NABRHRER

HtENo i R-PHA
B | B2
1 + + -
2 + e -
- T . - I S -
ﬁ: 4 + + -
5 + + +
I A L, S I
7 + 1+ +
8 + +
I A g T = N
10 + + +
Flu | N
e | S =220 L. N
13 F 0 F -
14 = < =
T SeROE: | W e NT
W |3 S NT
# |33 | = W - B NT
R3] - = NT
35 s - NT

+ BRI, - RIRHY, NT @ BRERKME

HiZ, REROEZHAAIZLSE, FAECHREMEX
NERYEBAL, HEL oG - BAICHES
HEHOoNT, BEORERIIIBRIFE~OE -$5%
Ct#EINZ—BEERET, AFIICER 6D
NERE T HIBAMATTTL T 2 X S icis-
. Thonlehs, ABFIIERAYICERT S
£HEFETIINRL, CHo4 Y40 RIC & 5 EFBURSE
Th-T-L¥lrL 7,

AP R ATEEERIC X5 & 0RMBIR
o fett, RPFERESREEhDVAZO/RTE
BOuBflog{ ho I NAPBHRENIERER

b, 9 FEDRMBEEE - BRETETHERRNYE
ELTOTA VRS [IEEREOA VA (IT/ay
ANAERIE) | & [Z0ffid7 4 AR ] £ LTEM
ENBEERST. LD IHBE, /Jovf LR
XA AREEMEMIZS DY, FERENESH
TWAZEMG /o974 VAOREREDL Eh->T5,
LAL, /894 ABTREREOREDSITHL,
FDMDT A N AIZHONWTIE, ENMEEROATE -
BUSEDORERETM DI, BEE - Bose
FiT{EL,
SEOERTIX, /o724 VALUAD TV RIZE
LSOt H ML, MOBEARRZITHIILICLD
Clro s L ARBHTER, L L, XBEHICE
WTHBFE1REN ST/ o4 L ABETHRILE
NTEh, /ovf VARBESFEL L TAME Nz a]HE
HbdHot, SHIZ/ 074 NV ZAOKRH - MRHICHE
LoT, MOV NADBRENDEERZHEAELDD
REEFZAL. EOBE, FEFEMHLUREPCRT T4 <
—ky FAARWNIZRTIDEELONS,

L
ABHIAEITPIT B HLWMES L CREMBEZRIL
TTRU 7o I B R PR R AR 0 A TR A A Rl N I LR R
AN - IR —OERICEHNR LT,

X ™

1) {LHFZEST, BRELE - HARE, \LHAHE T ¥H
fim AV IRILAF FEy b REZOFA,
1 EI2006-266508.

2) Bk, #EtARE BREHT AR &F
WHERR THREL ClFa 2 74 M RIZ L 28
HIBAHA], BAIEEMRE, 77(2), 53-59, 2003.

3) BA¥NBE wRPEHRT TFRI9ER

Detection of Group C Rotavirus from Outbreak of Acute Gastroenteritis

Tsuyoshi KUZUGUCHI, Seiko SAWATARI, Satoru AOKI, Nobuji NODA

Gifu Prefectural Research Instistute for Health and Environmental Sciences :

1-1, Naka-fudogaoka, Kakamigahara, Gifu 504-0838, Japan
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IREIRT OBRMKE X USHBKICEITS
LIFRSBESRIRAAE (2003-2007)

HHELET, WEGHF, |/ E1T, Bk 8, FEMHE
P!, WHEIER™?, #HET*?, AN

E B

BFERETOBEK, T-VCHET 2REREKRCGEBREYOGBHEARPOL VA 27 BEGRREFAES
19994E 0 64T-» TE TV B4, 2003474 52007480 SAEMIDIRERM % % Lo/, FEMRIL, BHASL0kLE,
A2 R G HIE AR DEISTTIRIETH D, €05 H2068&EN 6 L VA 2 FBENRIEh, Kl
HiI35.7 % Th-lz. ERIKDL VA 2T EERIHEZ, BIEA32.0 %, REHEK43.8 %RUBHILKS2.9 %
THote. BRARURERADOL VA 2S5 BEBHRIZ, BEERNE —BUEERCKRCEEsh, &Y
HRUEEO.2 mg/LLLE, —RMIEE30 cf/mLAN R P AEFAEKDGEITENIMERL .

BHEN LA RS BEOEEZT- b, ERENTIIL pneumophila 7799.4 %Ok ot Eh,
# (serogrouplAF, [SGJ &W&d. ) AITIX, WHlAH» S5IISG6 £SGLAEEL RILEh, ZhEh39.2 %,
28.5 % DREN SRIENRK, T, BAEADGIISGIAEKRILEN, 77.3 %OBE, oRILE NI,

F—7—F: LYARIEE, Bk BHEK

1 ZLBHIC U SBEHSSAT  oRE SR T35,

Ly 37 @EE, FRNE0Y 7 ARERET, + BAid, 19994 6 #EGIMNIZ, I RIRANDOREK,
BRI - AR CCAERTARBEMNTH S, LY REREARCETREYOBRREKIZL T E L P4 %
AR ZREIX, TOXILERKR, HBWITZEHR SEEOTHHREREMEL, ToMELBROMES
BOWHEA, ERIBHEK RBEHZOKEDOATK BEREEIC Rphxd, BREBOHELN-> TE k.
RHICERLTWABT A —9F bSEAFIIHE - 19994Eh H20024EDFAE T, BRafED ORI,
WpdaLFZZONTNS, EME, Thookds B1K56.9 %, FREEIEK60.0 %R UMHEKET.7
BELLLVAXRIEEEZESLI TV LERAT S %Thy, FHOBRHEKRENEL LA FFREICK
T LI E DRRSERESRERLT L, BCEREoA A, DHERENTWAERFHSh L/ - 127,
REBERLFIXL VAR FIEEREL LTV, 4], 20034FD> 520074E F T D 5 4E MO F 2
DOEETIX, LYt R FIEIMERBYYE & U TER DEEDHE, LIVARTREOLEBICEEEEADL
H150M D BEHA MG S T2, 2003411 D ZAONAERDBRHNEZIT-> OTRET 5.
HIEFRYIEIC X 0 JRAPFUFEREIC X 2TEEZH ]

it L oMEBREHRMIMA, 20064£FI1C 2 WHEUHE
1351860 BEHSTE XN TV Y, BRie LTI, 2.1 HHEHRURAESE
R - ARHERD % L, BERABRKSE KR L ST, 20034E7 HH 52007411 H 0 54, BRH

e LR R R ERIERT AL © 504-0838 I BR K HHHABMAE £1-1

*1 gk & ELPO ST ARTT : 503-0838 i IR ASE YT IGNT422-3

*2 i BRTRBR T : 506-8688 bk BLUR &1Lty L R AT 7-468

*3 g B RS BRIEE 4 — @ 500-8717 Ik BLILIE B3 i B —f4-6-1

4 B R AL ER A TEATAE AR 1 500-8570 I B B Bk 211
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DH-SEALEE, KiE, A7 BRUEDBOARE
BowilA (LT, TalAxl L0, ), F—nic
BT 2REMEK (LCF, THREMEK] 05, ) R
UREEESOWHIEK (LT, [kl &0, )
I SSTTRIBEEIL TiT- & (F1, 2),
RURRFFICRAERBEONE, HROKFROE
HRUCEERNSOM I #B2dbETT- 1.
— BB ORIG KU L ¥ 3 % T R O I R T
KEWTITWY, LYARTBEORAEIRYFRICENT
fTo7-.

#1 BEOEERUH

FKER | WK [ RBREAKREBEA
2003.7- 9 87 5 8 100
2004.9-11 85 8 7 100
2005.6-11 | 101 10 13 124
2006.8-12 | 109 9 7 125
2007.7-11 | 128 - = 128

at 510 32 35 577

£2 BRIV VA 2T BRI

- LPF x5 RBHERN
- R B poom (Rt )
K 510 163 (32.0)
tt e te kil 181 36 (19.9)
 fE 94 41 (43.6)
TIT 8 45 14 (31.1)
DD AFBE 190 72 (37.9)
PR 32 14 (43.8)
HrEaK 35 29 (82.9)
& 577 206 (35.7)

2.2 LPHRSREOSM

LoA 7 mEOSEEIIZ, #AKS500 mLIZ2WT,
AR = = 2 7T AVICHRE X s HER B L&
HWRICEWTIT- 1, Thbb, WERERKRDZ
DLMEH TR % 2 OWYO o FERHEH (HFHEE)
ICENFNI00 LT >8A L, 35~37 CT7 HEE
EL T

R OMEKIL, BETEOW LYV R T EMNE
FEOauo——FromEEL, REI0mLHEbH D
B (cfu/100mL) & LTmRLUIE.

FREETEI O L VA X RERZES 1000 =%
$PEL, L-V AT A YERERRET -, T4bB,
BCYEa X (BERILS (#) B) RU6 %1
WK STH ([ABEEE (k) B) ITEEMEL35~37 CT
3 HHIREE L /=, #EE DR, BCYEa HXEHICHF
HOBMEARTAKABO a0 = — 2R L, XK

ERFHTIIRE LR VEERE L VAR T BN EHE
L. ZORERN 6, LENTIHL THEROBIELR{T- 7x.
2.3 LPARXRSEREAOERRE

REFICENT, LYARTEREEHESWEK
HaBRENEREO—EFIZ 20T, Y T%i%
HEROREMRELEZT- k., LYARXRFTREBMTL
pneumophila®[EITEIE, PCREKIZ L W {T- 7. L. micdadei,
L. bozemanii, L. dumoffiil2 ‘L. gormanii®HEL, L.
preumophilaDFERRABT, R (F 4 £/ (8)
M) AHWTT- . ZheUADEREIC2LTIE,
DDHL VA 27" R (BHEMIETE (%) W%
AWTRHZEL X,

3 ® R
3.1 LIFRIEMERERR
200347 5200740 5 S ICERIR L =577k A &
LA RS IRBONMRIT- I-6R, 206k 6L Y
FRIEEEBHL, BHFRII35.7 % Th-7 (£2),
BRBIORHRIL, RAEAH82.9 N THEbFEL,

W TEREREK43.8 %, BHEK32.0 % TH-1. #

KR ROWHEIL, 96.5 U TERABKEAREL T

kb, FEOFHEICIAREROEI AL -1z, T,

WK OB ILRIL, HREEH43.6 % THBEL,

B R A%19.9 ¥ THROEL - .

3.2 LPARSEEDERCKBESASERLL
TAXRFEEDOBMEK - REEMEKD S DOBER
RO%E

3.2.1 HREERER

B R CREREAS42IRIED 5> B, 513K

LhDEFEET->TED, A ERLEOIEbEDHER

REEH EMAL TV b DIIS00RKETL2EDIZ. 3 %

ThHor- (£3).

BHKRUREEKDOERRFENOACL 5HEE

o TWE4BTRIED 5 B, BREEKEE R EHEH

BonAT3REKITO VT, BEERBELRINLY

ARTBEGOBEEERIT LA (K1), BRAERRE

BEH0.2 mg/LEMZRL b DIX129RIKTLED

27.3 %, 0.2mg/LE E%&/RL b DIIM4RIETS

wD72.7 % TChH-tz, LA RZBERHEIDL, B

BIRKIRIEO. 2 mg/LAND b DTIX55.0 %, 0.2 mgL

LEDSDTII21.5 % Th b, FRHEREE.2 mgL

KGO HDIF0.2 mg/LLL ED S DITHL FVVRHERE

ARUf. L L0.2 mg/LEL FOBMEERIIEE & /R /%

EOHIZH10% cfu/100mLEL ED L ¥ 2 T BE» R

HEhikbobiohiz,
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3 IWRAKR O BB K DIE R

M #H HF B BER (REEE%)
EER 500 (92.3)
WRRDH 487 (89.9)
HER+A SV 6 (1,1)
BRI 4 (0.7)
HER R AV 3 (0.6)
S 2 (0.4)
AR 1 (0.2
A v MR 1 (0.2)
20 9 (1.7)
HEHE 11 ( 2.0)
T B 18 ( 3.3)
&t 542 (100.0)
BEEREE
{mg/L)

O A5 RAARE
10~ <10% (auy/100al)
B10=<10°
Oitr~<toe

gz

<02n=129

=02n=344

0% 20% 40% 60% 80%

HHEEL CF AT MERO REAS

Bl WRAKRCEREMKICET 2 REERREL
RHL VA 2 7 R RDOBE

3.2.2 —EMEY

BB UBRIER- KD RS " oh
28 RIKIC ST, —BMERERILL VAR TR
W OBEEZ K 21T/R U e, —HMEO 1mLY b DR
BUZo 0TI, 30 cfukifAs365RA TR S % < &4
D69.1 % TH- . Wit30~<10? cfut61RIE T4
{AD11.6 %, 102~<10° cfu*60k{ETAED1L.4 %,
10°~<10* cfuds 24 A TLED4.5 %, 104~<10%
cfudf 1R TRED2.1 %, 10°5cfull 3¢ TIRIKT
2IKDL.3 % L — IR RS < 2 iRV iiaTkiz
izl lgotz. LUA R TEMARERIL, —BHIEK
30 cRVmLKETL9.7 B TH - Ioh®, —HHMeEEA% <
RBICHEWVERHEII&E LY, —ARMEHIL0° cfu/mL
LAETIE85.7 % Th- 7. HHEEFZ b DITE,
RINL VAR SBRERS S VEHAIZRL b, —f4E
B30 ciumLERORKIZE W TS, 10%cfu/100mL
BEDLYF x5 RMMHH E N icihdis o,
BRI R CRERKDERRABEAOARIZ X 5 HEE
fToTWed8TiRED H 5, BREERMERU—M
EHAEENE o N4T0REKIZO T, BEEX
BEL - REEKOBHER 3 ITRL A, —RAEEK
30 cl/mLAIHOBRIADEI T, REEFKIEEO. 2 my/L
LEDHDTIZ81.9 %, 0.2 mg/LEMD S DT
43.0 % THh, BREEREEO.2 mg/LLU EDHDT
BRI R WEmEZRL .

— A
(efu/mL)
<30 1= 365 7]
30 ~<10% n=61 3
108~ <10°n=60 i
100~ <1024 | 8
10*~<10 =11 [ §
2i0°n=17 . : y
0% 20% 40% 60% 0% 100%
E£RUL S4 35 REROMERE
K2 WHEAKRUREREKICET 5 —RMEERE
BRHL YA 27 BEROBME
REERRE
(mg/L)

<02n=128

]

Nazf22

=0.2 n=342

O— B E<N(cfu/n)
W3~ <10*
@iot~<10®
O10°~<10*
4 |Sio~<ios
1210

100%

T T T
20% 40% 60%
E£—REERO RiENE

K3 REERBEEL SHREEORMH

3.2.3 XK

BRI R CRBERKDKROFERFHE 5 7541
HWIZOWT, KFEHOL V4% 7 EERtikin e %4
WAL . H—KIEToOMERI, BIRKHI43.6 %
THRbES, RVT, HTK33.3%, KiHK23.5%
ThHore. FEROKFREEHL THAREIZEVTS,
BRI EZNARAETORURIIED, - 1,

K4 BEARCEEEKOKERNL VA % 7 RHE

BRs
LA 27 B
* =B OB | o (Riliess)
IR K 149 65 (43.6)
R A 108 36 (33.3)
AEAK 226 53 (23.5)
AR A+ ACGE K 26 11 (42.3)
iR+ R Ak 15 6 (40.0)
#h Rk + Ak 9 2(22.2)
HRSR A+ HE R K+ ZKGE K 2 1 (50.0)
%Dt 6 2 (33.3)
e 541 176 (32.5)

3.2.4 3ER (REERRE - —BEEE - kiR
ELPHARSBERE & DREE

LA R T RERIERICEEE T LEZELOND
S3ERL OBEDO ML 2T /s, H—Kk#Z
CICHBREERREL: —BMERICKT3LUART
BREREERAZFHL . AR - BEELBEER -
RAEEBAI L VA4 % 7 BERIRIEFES ITRL I,
TRTOKRICENT, LY4RIERBHETIIRY
HEPEO. 2 mg/LLA FIZHL0.2 mg/LARMTEL,
B E BN E 6N 120~<10* cofo/mLD— R
BOFHETIE, WThoBREERBEXYTH—RM
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#F5 BERUKRURBEEAKDKER - BREEREER - —BMEEA L V4 2 5 RERILE (%)

R — & M B % (cfwml)

A (mg/L) <30 |30~<10?[10°~<10°|10°~<10°[ 10'~<10°] =10° | &t
i | <0.2 64.3 75.0 80.0 | 100.0 50.0 0.0 72.7
_ >0.2 20.8 60.0 60.0 66.7 | 100.0 = 29.7

<0.2 30.8 75.0 100.0 | 100.0 — 100.0 60.0

#FX | =0.2 17.9 25.0 50.0 — — - 21.4
<0.2 28.0 33.3 55.6 66.7 = 100.0 38.6

AKEK | >0.2 11.7 14.3 42.9 | 100.0 | 100.0 | 100.0 | 15.2

EREEEL RIZTHVLIARTBEREERIIAL R
ot Eh, ZORBEIT, J\RK HTK AEK
DI W ER D S i,

3.3 AUBKOEBRAELLCHRSRERLE LD

B

BHEA TIISSRAET29REN 6 L U F 2 T BED
XN, RHEIZ82.9 % THh-7-. Fi, LIA
* 5 BEE10? cfu/100mLE £ T » 7= b DIT 248
T, 2K068.6 % TH-fz. K, —HHEEHRURE
FEAOHLE, EHREERCHROKER T £ OBETLRI
L LU 2T RERHRE QBB B Shish o 7.
BR/ET XTI THEAFHOERIEON, X
HEERAL T b DII2METLEDSE2.9 % TH-
f-. BAFEHOFEEBHL V42T RERE OB

REER
#Y =20 {[Ovoazsonmran
10 ~<10° efu/100)
B i
WL =8 _ SR
OF 204  40%  60%  80% 1008

FRE L2 RARORERE

R4 BHEKCET 3EREHAHE
REL V74 %5 BREBORE

BHRAITRLES, BERHL VAR T BERKORKRES
A3, BRFEHOAHKICX ENILZLC, FHEHO
BRI 1 T10% cfu/100mLEL LD L Y % 5 [BE A
B Eh Bk B ORI,

3.4 BRI RL pneumophila BRI IR

LYF 2T RE L HESINEEPE SIS NI
DB, UHEKI30KE, SRERREAK ORI, HEK
2B EDFNBIREIZ OV THERERT-o . AN
OEERCMEE RIS ERELS oM, BRI
ShiL V42 ZEEIR, L pneumophila, L. micdadei,
L. birminghamensis, L. anisa, L. bozemanii, L.dumoffii,
L. feeleii, L. hackelige, L. jordanisT®H Y, DS BL.
preumophila®f160f& kD R ENTEH D, 240
99.4 %h okt xni-, L preumophilalifEii & iz
Mofe 1REKIL, GHEEKTH- .

BREICET 2RIHRIEZ, RE6ITRL, WK
1308{K7%> i3, L. pneumophila, L. micdadei, L.
birminghamensis, L. bozemanii, L. dumoffii, L. jordanis
RURAEZHEFEHENT. L pneumophila® I FHEE
AT, SG64%39.2 %, SG1#%128.5 % XIFSGH A
22.3 %omiEh ol Eh i,

x£6 BREDOL VAT REHF B & UEAIRILRIL

& f§ wom oK 7K % H & Kk il
R (R AEHAY%) | RERER(AHBENSY) | RERERRHERENLY) | RERER(BHBRERA%)
L. prneumophila 130 (100.0 9 100.03 21 595 : 5; 160 (99.4
SG 1 37 28.5 3 33.3 17 (77.3 57 (35.4
SG 2 11 8.5 11 6.8
8G 3 15 11.5 1 (11.1) 4 (18.2 20 (12.4
SG 4 7 5.4 2 9.1 9 5.6
SG 5 29 22.3 1 Ll.l; 2 9.1 32 (19.9
SG 6 51 39.2 4 44.4 1 4.5 56 (34.8
SG 7 3 2.3 4 (18.2 7 4.3
8G 8 7 5.4 1 (11.1) 8 5.0
SG 9 g 6.9 9 5.6
SG 10 3 2.3 1 (11.1) 1 ( 4.5) 5 3.1
SG 11 1 0.8 1 0.6
SG 13 2 (9.1) 2 1.2
SG 14 1 0.8 1 0.6
8G UT 12 9.2 1 (11.1) 1 E 4.5; 14 8.7
L. micdadei 1 3.1 1 4.5 5 9.1
L. birminghamensis 2 1.5 2 1.2
L. anisa 1 ( 4.5) 1 0.6
L. bozemanii 1 E 0.8; 1 0.6
L. dumoffii 1 0.8 1 0.6
L. feeleii 1 E 4.5; 1 0.6
L. hackeliae 1 4.5 1 0.6
L. jordanis 1 E 0.8; 1, 0.6
Legionella sp. 1 0.8 1 0.6
[FlERE R 130 g 22 161
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LRk O #eiEd> 513, L. pneumophila® & Hita
Eh, MHEFHATIE, SGO62%44.4 % KRUSGLH
33.3 % okfEh ok N,

WK TCIZ, L. pneumophila, L. micdadei, L. anisa,
L. feeleiif2 C'L. hackeliaelifxti /=, L. pneumophila
DOIIFEREN CiX, SG1M77.3 %, SGA M THEN
Fh18.2 %Ok ot i,

4 =B

4@, 20034Eh 520074 F T, RADBEK
REREARCGIEKICET 5 L V4 27 BEGBRK
DLAEREL, LV RTEERHERIZZ5.7 %, Bk
ARRHRIIBEA32.0 %, REMAK43.8 % KRUBA
#Kk82.9 % DR R &,

LY AR T RE L REERBEOMEIT LTI,
A ST, 10%cfu/100mLOL YA X5 BEIT,
0.2 mg/LOFEMIERIME TISHLANICFER U 1= & B
LTW3, BEHBEOLYVARFEETHT DD
I AE BB A Lot it b, WA
BREESEIIER0.2~0.4 my/LREEIZE B, 1.0 mg/L
EHARWEIICTALS D, AREHRICTHVTSH,
BREIEREEO.2 mg/ L E T L VA4 2 5 BEKR =
21.5 %THY, 0.2 mgLARWN55.0 %L WL, i
RIZED L VA R T BEGRAIROE IR IR L o,

— MRS E R L VA 2 T BR & OBEEIY, —f%
EEPE S BB L VA X T EERHEII L
otz i, KEHL YA X T EERILEL, RR
KiZEWTELEL, WNTHTA, AKEKTH- 7.
IhoDERD> S, —REBEOBRUKENL VA X
FEEOERICEEYRIFL TWA L ERBEhi
A, THEERMOERIZES EPF EOLDTHSA]
EBELZBAON S cd, BEEFEE, —HWESK
VKED 3 2DERE L VA 2T EHEOBRHEDRE
OFMAEBRN T ETA, TRTOB -ARICE
W, LYARZREBRHRIIRFERREO.2 mg/L
LEIZHLO.2 mg/LERMTCHEL, Toiumifssms
N70~<10* cf/mLO—fEMAE K TIX, WTIho®
HERBERCTE VT AR E < R 51T
WL P RS BERBEIE Lok, Tk, 208
A, \RK, K, AEKDIEIZE W ERAE
boht, TOZEMG, LYARSEERILIRITC
Wo3ERIRTICHESINLTWE I gz,

—RMIED L V4 % T JREEBA~DOEEITo 1 TIT,
K625, REHEFHRF P VAL A2RETHT
TR AR 2%, BRERI FTER

Bl EFT- A TIE, ABHMPICERL 48
¥k FeBB L U THH T & 5 — e 00 Se i s
PRBEGRERER> oML, Z0%, WEEA
WOT A=/ PHREICEE, 2L T, MEAEREED
LYARTREOEL WS HRAERICL D T H#
MIZEIBIEERELTWS, 4, AHESYE,
ERAKIZENT—RMARG T 2L LV X R
EHELEMERICS - RELTHD, ALY,
B VIRRABRRICET 5 L Y4 2 SRR,
SR B3E0 cfymL FCHEICE S, REEK
PWLORiCie B &, LYVARTHERD) R 7132, 2421
RAEMEL TR Lh L, —RMEMNE N LI
LY 2T BREICHL 7T AOEERE XT3
LEbhE, SHORBICH T —ABMER L RHL
VAR T BEBIIREERNGE0.2 mg/LL ETARL,
ERREROPEEZTCWREEbh, 35612,
—HHIEED DR ORI TIIRIHL VA X SIRERD
Pz RE R, Tl Ehb, ERREAIC
BLYARTRAER M5 EBNLRRE, —&
MEABOT LIz LY X TEARE S THE
Wz RAtH 5 L Ebhi,
RAKIZEWNTL VAR T BEREENED - 7258,
BRAICET 3L V4R SRERILRICERICHET
ZREWRELLT, pH, A, A 251 8H%
BEEEH TN RN, BRATICE, #EFeL Y4
ASBEDHEELRBTA—ELHEALTE, 1
LWERICEYHEDOENHOKFOEECLEL VA
27 BERHEBOBRVNOERTH S b, &6
i, B EE T 280 W UIRRER T, BOX>
GHLYARTEEIBRHENTEDY, Kilk%E
T % ik & OB RN ERATH-> b L
iz,
BHEADOREROEEIC L 2 BRHEIHRETHRbEL,
HRFEABRIIR b EL - =, Zhid, KEIIBREE
FIREO. 2 my/LARIGOBRER FKFARFIKRDBRED
Ehotfcl b, HEEAKRIZ—ARME 30 cfu/mL
H I ORAR R CIKFE R AKEROBAR S Sl - F2 Z £ 58
HEBLTVwaLBDN, AEOHLEBTHERMIZENH
B lpEgmEne, WAL, BTNIFREY ISR
HEMEL Lo Thil, REEOBEWHLSEALE
ROBREIAGHEDP - L HPELUTWBY, T
TORKIZEVW TRIHEIIAEHFEL D BE 25T
W eh o, BRREAS S ViIZEhNDLEIC
XHHBEEIES N, BARUHERWETICTD
hakH - tBbhs.
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BHEAKD L VA 2T BABRHHKIZ82.9 B TH Y,
HIEAAAEL D b - e, e, FRL U4 R FHE
ERHD B VT, BHICHEEBULIEIHREL
& a2 5102 cfu/100mLLL FDRIA)68.8 % & EHET
Hotz,

EHWHOAMIC LD LY R 7 BREBRHERCHE
oW A SNl o fe, BHOEDIIATA LD
FECEVHBENATLE S o, HERN - (25
BICED AT A ARRELURETHER LT TR
Ris@onizv, EREHORBICENTS, LA
2 ZBELET TR —HBHMES RHETED,
EFRMEIIZ T b TnWiad -2 b, RUBHOHE
ERHEMNBY TR - I ENTRENT:.

EEATIE, HERELEBL 2K D99.4 %
& L. pneumophilalffEiENTE bH, LWTFhoKEIc
FWTHLESETHE Do 1. BEAKTIIL
pneumophilaDSG6, 1RUSHEZERiah, I
DLW LR TH -, Ei=, L pneumophila
IADL Y xZERbBREEN, ORI ATEE
BEYWERTH - o, BHEKTIIL preumophila®
SG1#77.3 %Dtk Skl 2, WHIEKA S
RELUTSGLI A mHENTWA Z £ L.

SEIOREDN S, BREAKRCEEEAIZ OV TIEHE]
EIRAER L D bRHFMMEL Lo 2 &, ROCGHE
KTREREL TROVBRHETH 5 Z L oMk
ofe. i, AKKICERAEERL, REEREESH
B, —MRMBERIZVHERF&GY R THEHI LY
PoheEliot, ZThoDZehd, SEDLIF R
SBEGERFIENEE LT, Bk UESBEMEAIC
2T, A BREESREE DM R — MR
EECHAZ LI NBEBTEFAYTHDZ L, WH
BEAKIZOWTIE, B - (EPNseE T LT
K2 BUILME - HETHERTALFBRETHS
EhER s,

o R
ARAZELDBITHID, T—7 2L TV
EEE L BRERE AL AT A ROBE L FHEK
ICEH N LET.
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RAEP? MCBITAIRIBFERGLVAIRVBIBOBRORE

RNILER, KEAA, HEEER, RE R*

=
=]

Mo hiziY, EEERMORAE L STEERELHEERT SEH (MRRLIEA) 05 ) axVyHE{EFHhTH
5, 2IT, P MFOYaXVERNE REIBREAEREERT B0, BRILPILERIEGIIRT & X545 HEE
LU, BIENELADRET I FEEBEL, BRES I IO aRVERFLZHEL THEWREIT- . TOF
B, VaRvERPFELEIFEICONWTIE, BHATRTFHORESAKE S YEL, Z0REEELE25CT
HHZEPHB UL, COT &I, 25 CHEDRERY axXVOEESRICH S 7 « b VEFIRHEDOAHEME

EREEE LY 2 RHERETH 570 LHEREN,

F—J—F: b2 b, VaRves, SEFE. BERE

1 @Le®Iic

AOOS@EREL & bITREERIC L » B4
PR (BERRIR, MZEch, LR, EIEMSE, RIE,
I &) oFEHMML, Ax ORRE~DBILI,
RRADOFHRA - REHRRILE XD, BEHERECE
TR 5 REBBEARFCH L THRELA
T3,

KRR, BRAREREDDOR, S, ATGEHER
DFF, BWICHRNLRS TH 2 REEAYE &
RT 5 LICERBEC TRABRRE MEERAR
URZEEREL THREED TS,

BEIEFI Y, IXxTN, AUMHESOMRBIRT
B0, EFTHEHFECHAOTFTHYEO EVEEENS
#ELBGATWS, BT, P ridhoF/ 4 Fo—
WTHEIRVAEDY aRVEOHBIERD % &5,
HATHRLELHBEENTWABRODLOTH A,
WEAEITRY, Vasvitid, SEoBETFLMaEE
2, AFEERORRE L2 3 TEEREENET 51(F
Fhtd b, FEmRoT e [—HEREK] 214
ETBEINEN LD TE LR, —HEHBED
HRCRERRK) T VHRFERERT, p-AuT7 /&
D W BREE O WVEHD Y a RO E s EEER
PN ESDONTWBY,

% T, WRIRALEAENRF o 0E, SEi
EPREIEREDRESD P2 FEAFLT, Yas

YITRERERIBHERELRR L RIFLERANR
6hiDT, ZDOFREBRET 5.

2 BERUAE

2.1 HE&LZToRBEHOME

b2 M3, IR LR RFEI AT P19 D 8
ARUEEIOFICHESE LR L= b DR,
ARBE 13 05 BIR LI (B 3 B TR o 1| ] DA
#1493 mT, [EFMREIEEHRERMLL.1C, F/H
Bk EA1814 mmTH 5.
2.2 EERUWERR

P2 bRV aRyOBHAZ 9ok LICE, B
AL (k) BlRrl 2 FH L e,

mEEE o 757 4— (LUF, THPLC] &
B9, ) IZiE, TR b Y MIEEMEETE (B)
BIHPLCHI%, T# /7 — IR B % F /e,

Va3 FesiEE (#k) BEEAEZAY, 7o
2RV A THTEOWHEBICHEB U TREERE L.
2.3 bR bRUIRCOBEAE
ANEEROVBWEF T PR LRILICIFY Tk
EVFAAL, Z0HELEAHD 5250 mLARD
HOBFICHIN L, 22270050440 mLEMA
T10 fE#E & S5 #, 2500 rpmT 5 SMELL TTE
DITOARNVAGET 4 ARV VIV T 42— (T
F7yv5 w7 5 (#k) B DSMIC PTFE 0.45 #m)

e B R ERRBRBEOT S0P ¢ 504-0838 I BIRAGHE R B I By Fr1-1
* gk BLIRL LI B B8 SERT S0 ¢ 509-4244 sk B IR SR ) || TR E2-6-56
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TAHBEL, £#DO5 uL#HPLCIZIEA L. EOHE
ZELITRL -

k= b
| 18T iesEYFAX
5 g& M (50 mLE D)
| Zwowpssd0mL
w®eE 5, 10 4rM
l
D (2500 rpm, 5 4YFH)
l
VA= =R Y PN
Il 2 F4ARYI P74 08— 0.45 pm)
HPLC 5uL¥EA

M1 b< hHOY 304k

2.4 ZERUNERS
HPLC : (#k) EEB{ERTBLC-10ADvp
% : SPD-M10Avp
715 5 BARAEZE (#%) B4 Mightysil RP-18 GP (4.6 mm
id. X150 mm, $1#&5 pm)
BOE: TEr=PIANV—TH /= (4:1 yiv)
K : 450 nom
ASat -7 ViRE 40°C
# 2 : 1.0 mL/min.
EAR : 5 uL

3 BRRUER
3.1 BIEROREHENLY AR/ ERICEAIEE
R ORI HIEEE £ L TOREEXOHERY

BEAY AROEBEHEHICOWT, VavyeERics
ABWEBOBREYMELL. AEILDY)aRVEAR
DOREMT, REFES MO EHMATRL .
3.1.1 RREXOFROKE
RED LEOLEWHREN [ 4 Ry T | CHEET
BLLOFHA P FRD) axRVERIZRIZTHE
FH, BERAPRLIORLA, ERIMES A 3ED
HBEEMOELE TS, WEEM THEL G,
LaWBE&Lh, VaxRyEREPLPHRWVERZTLE
7, R ZEIIED ohii - .
3.1.2 BENDZAADEREFHOXE
METDAED/ 7 2AFEEEHMBITL T, HRONY
A% A FORRBIC L 2RERE (#9255 C) itBiF 53
Ferbh)aRyEREHELALEZA, BRITER2
DEBDTH-T, b, FORBEDONT ANOREER
BEZEAISAEBTAELR2ICxRLE. M22656
10 A gD A RIREEH20~30 C % HEFF L 7= e
i, RESHOBAN 1 HYAL ) DH32 % T, M@
KBiIT5 1 Y0 DWNI2 %D2. 745 ThH -7, 108
AN ZANO HARERIE (925 °C) &217- 128
BT, Thhb-2BEXD b= DY axRVE
BiZ, 1.5~1.8fFAEicimL 7.
BERIC) aRVyPELSRBZERELT, X&hb
REOHENAENZLAAD LN,
3.2 FYPREBEROVEMBERENSY IRIE
CHZ 58
WNHEEDO b2 P2 —BREDS YFax—F— (]
A IZBUPETRY, 58 ; CR-41, HIEEEERE ; 10~
50 C) AT LAMRERD b2 DY axyEEY

#1 REEROFEN) axVERIZQITTEHR

5 D Jaxryvai (mg/100g, EHE-1EMEREZ, n-5)
5 1EE (8A13H) 2EE (8 A13H) 3HEHE (8 A20H)
1.10+0.37 1.30+0.22 1.43+0.26
AR 8 =
H 1.59+0.29 1.75+0.31 1.39+0.34
F E £ ns * "

ttestic kD, ns: HEEALL, * :PO.05THEZE

HY

=2 NTANIREHME (25C) ) aRvERICHT ZEE
B R Da~xvEgE (mg/100g, FHETEBERZE, n=5)
o
D H E 1EF (108 9 B &R ) 2 F (10/3 158 afkiEER )
i 2.19+0.38 1.54+0.35
vikins 5 3.34+0.69 2.71+0.52
H B = ¥  p<0.05 %%  p<0.01

ttestiZ L B, * :p<0.05THEZD D, ** :pl.01TCEHEZHD
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[—9irEE|
.

2007/10/10  2007/10/11
0: 3

2007/10/12  2007/10/13  2007/10/14
00 0:00 0:00 0:00 0:00
B

B2 o7 ARREOERZEL

el BENREX10C, 25 CRUS2TEL,
LAMREREL ) axX vy FROMERERIRTR3
IRUL7e, BERIRTIE, BRRTTA, IEREZER
ERESKRU T ALRIKBIZE W TKE b+ bR
BERRICHESEHOAEERI TS, 2050E
#iX No.1~No.6F TOMEMAH D, BFEIAEL
2512 E b2 b ORKESIHT, 8 FINHED k< M,
GRENRY LAMTIIBRUBES Z L2 8L TRD
BRELER B2 TR NERERENe. 2D H D &l
Ut 10AMED F = T, BRI 25658
No. 4DLDEEMA L. 0HEBALDWER =
?25 CT LAMRES#ED Y aRVEREHET S L,
100REr2bOAFBANErF2 L VHLSIIZE
BRTH-, TOI &I, WHERK < FOFQIENHE
DEFERHL TWEEEZ 6k, £EkmiZiz2s C
T 1 BEHRF U= 55510 CRU32 COBE & h B
flHoFmICEBRZ{HELIZY arVERIIFEL,
I PR & 0 3.5~5. 1fFEWMERRLE, Yaxy (2
FR: CacHse) BT /A FTCHB7 1+ bV (5
FA : CaoHes) PdOTRFHEREEICLD 7 2 P70
T (BFX: CaoHez), ( ATV (T

CsoHeo), —2—0 ARl ¥ (HFK: CsoHss)
RIEXETEAREND EFONTNSY. Lithi-
T, Vaxvicss Ih o rilRmE O A ERE R
HOBHIREA25 CHIETH S Z Lhftgahi,

g i /
El =
w =
@ 4 Eff’- 5
A 2 =y
%< O ook g, TTTTTTTTOTr
T 0 : ; :
5 10 15 20 25 30 35

RAFRE (O

—=— | ANES-RRERZL- 108 —% 1 ANEE-RRABEZL-8 8
—e— | EMER-BAGEELL- 08 —* EAMEA-BAGESU-BA
=== RS - IRAWEZ L - 108 O R -RANNEL-8 A
---0-— IREA- MREWBY - 108 ==-0--- ey -MABHHL -8 A

K3 MHEED LEARRFEREEL Y aXySROMEK

3.3 FYhOBREE (RELLEFEOME) LUD
R/8R

YavidktaohoFr /4 FTCHH L, &
fEEE ) axyEROBEFEFAK4LICRLE, £0
R, b2 FORWEGESETICORTY aRVE
BRIIABICE R, ThoDhonF/ 4 FORIX
AT FVEED A (max) 1X, VaxvoRBEeE
DI _EREOPETBIZ LM > TREEMICES
T&, 74 FT 286 mm, 74 b7/ /348 nm,
(-HO0Fv39nm, —a—0ZFEL Y440 nm, Y2
RV/4T0mmTH 2%, b, RAEETZVaxRv/0
BB A =7 b VERII450 nmTH 5, Li=di-T,
b= P ASEAER U TR d S & b5, VaxUigs
MENTHARRLLIBRITASIEEZ OGN,

#3 e riHEE LEBMEEREE Y aRVySROMEK

ERAFImEE St (IR ) ) a~v i (mg/100g, M, n=5)
() RERELEL | FHEA | Ae | BUEH#EHSD | FHEB | Bb
10 e ) g 2.00 16| 327 3.50 | 1.2
o5 | BTN UE | o [sa| U5 | w1 s
25 | LEB(8A) | 68 | o, |, 378 541 | 3.5
32 e E§§§ s 2.12 1.6 o 2.20 | 1.4
Fia = FEL | —
Iy é%é%%ﬁ% fég 1.87 = ?% 3.03 -
R | i | e - 1§ e |-

212U, ARRUBbOMER, WA ARADTHEES AT MIETH 5.
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-«
8
——

ya< &k (ng/100g)
8

2.00 I_I_I | 1 |
0.00 .

4 5 6 >6
HERE

K4 b k(8 - BhKEE8) DA R L
Ja~vahi (P - FERZE) OBk

4 X &8

P o) aXyEREED 5 R OBREHE
REFTOVTHEL LR, REZIEMTE- L
JitrBEOLRBEL DY aRVERIZPPEVVEE
ALUEPHELRZIED bR -, £, HHO
AN ANIRBER 25 CITHIBI L TREL 77 Hl# L 7z
WRA L b U axVERNT.5~1. S EITHEmL 7.
FIT, HERIT) aNVARNERBAERELT
Xk DREOCHEN KW LFEDLNE,
REHETXE2S VFaX—F—ANTHRELEL>
P2 1BEFBBLEECAH, HEABEEHMI0CT1H
MRBEHOY aRvyE2RIZ1.2~1.6(F, 32CTIR1
BRI ERNL.4~1.65TH-7/. LH»L, 26°CT
1AMKEL 8D aXyE&I33.5~5. 1L &
bEWAEZRLE, IHH6DERPS, Vaxves
{BAKE R FRIMET 5212, T RANOREZK
25 CTHIEHT 2 LEHETH B, Thid25 CHh
DREHFV aXVOESRIZEIS 7 ¢ b TV EREY)

BOASMERETREY LT 2R WBETH B bl
RN,

7, PR boFROERESETICOVATY aR
VERBERICELRDIDIZ, VaxvORBYWET
HBH57 4 P ( Amax=286 nm) o SR _EES
BEEBIZLEN->T, 74 70TV ( Amax=
348mm), {—H2F ¥ ( imax=399 mm) , ==
—O ARL YV ( Amax=440 om) 2T, Amax=
470 amDFWEFO BN A RZ PLVEREET S Y
aRVBEEEREN D THIEHZZ 6N,

kD zEdhs, GYVaxy480 v RS d
BiTiE. N ARBE#25 CHEOER/EEICHB,
RAOKREENEL LI THRELEZILHMEET
HBEHHHL I,

W
b b AR UBREBE L TIR Aol B3I rh L ] AR S
TR DBAGRE DERICRHBL 27,

X |

1 ) Stahl W. and Sies H. : Arch. Biochem. Biophys., 336,
1-9,1996.

2) BhE— =%, EAME: o7/ F—%
DH Rt L ABIEYE—, 118-122, BWEE],
2006.

3) (th) BAARMMZ L¥4L - KM ERE
B - /adhobres (1], 127, BR)EH, 2006.

Studies on Relationship between Cultivation and High Content of Lycopene

in Tomato

Akio OHE, Kimihito OTSUKA, Yoshihiro DEYASHIKI, Akira KUMAZAKI*
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* Gifit Prefectural Research Institute for Agricultural Technology in Hilly and Mountainous Areas:
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EYOBEERSESRERICHT BEFIEN—R

HH W, PR, 2R, HEREE, REREMY, A)IEET, Tt

Eg B

FERIS4EHE D 6 FEIMEFEITHIT T, RAMERSORONLHRICHET 210ICd o5 UbhFH 23210 TR
BEhLAKEDH> B, MIERTHILL ifpk (1,760%) O ENECEFENIFTEHERZT FSEFor v
E/—) (THC) OAHRHAEL LML 7z, THCATROTOWER ( 9%) 1ZHEHUS LT, FHMMEEIBROETOR
A%EHEBRL 72,

KRDHHNCIZ, EOWRBNLEBNE, SEKERI o M /S78BECH 2202757 (GC) BEEHWE
THCOERMWB BB SN AEBETHE Y, ZhoiITiIEMRLRESMNS. ZITohEi3Fic, BREFEKEAA
L, BETF (mn-RNA) REBOFEN T ETRICT 2MMEERH UL, COFER, HACEHILAETSA
Tt AR AT —EHRERIGEANHETH Y, IOHEICK D KKFNFERKROTHCE BB (THCA)
BLUOAVFEST—NEEIEE (CBD) OFhENOBEFREROSHMNURETH - =, GCHEIZX2HID
WEORDEHBE ZOF R oMEBIC L 2 BETRERICII S 2BEOHM (£-0.562) #@H S5, KKK
BREEDBHEICERATS 2 EEA N,

GCHER L UBEFREBOMIETHRI L -RKIX, GO TIIMME T, Z0aFRIOK (A vFEYAL
—NVEHER/THCEHE) W10 LTH- . FLEXARMERERTORIAROL (CBDEERTRER THCAR
EFRHEE) Z1~2Th-1Z L6, THCAIZ L ATHCHEAITE~CBDIC L B4 Vv EV A —ELNE, &4
RERBEFRERS - DLUBERSELROGRIGVEASRENL, 2k, BEFREAROLN 12813
BRI, AERS DR I0%BAS Z AT, FOKIZBHEETH S REFEVEEL 6N,

¥—7J—F : ABK, T, tetrahydrocannabinol, PCR

1 [RU®IC

BOEICE T 2EHELNT, B IER A ORI
L BEILEBEOHXFEA» 6 ETH, KERKL
a2 8EL, ORME v EBRIELTVWES
Bz THWwabdd', LLAZOAHRETE S
St MR EORHELELTVAY. HETRE,
MDMA ( 3,4-methylenedioxymethamphetamine ) F D&
BRI, EEFEYEFUHEBOEMY, REFL L
CEEFRPLCLTHBALTWSY, TLHEh 23
DB, KIRICK HHEEH, MREIT LNV
B, FEaEMEMICH D, HUKROELAENIEET S
EFELONTWVS (K1) . RKREOELIMHIZIZL
HIEM %2 F>HHMS [ THC (tetrahydrocannabinol ) |
HELEEINEIEDG, [RKKTEOHEL X UK
(U LZEBLCZO8E (BEEZRL, ) 26U

KHETEICZOHBERS ) ¥ 13, BIrEEZED
RERAEZECETESSICLDBEL ST
3, soETi, EREMICTHCOSERBMIERIZE WA
REBBLTWBLOEHbH 5.
KHREDR.EEYTH S THI, boFFilfkodk
FAEILE R HET, £OEFREE L REIEIGED
EENG, B oENME THATIELA OIS
IZ5r4a 5 IS OMMIF TH 5. HAIZIT, &
JLRTB00FEEIZ KEEN b EbiAE h, 3,000F1Zb
> TEDHHERBIIRLICEBLTETIINWSA, 1
S UCKHRAT F TIZIR U TEL RO R4 %
T5RABIIFILr- 122, ARED, EOMMET
KA, ARAE, PSR (BIME, WSMSEEROLBE,
W, HARRY) FiT, HE (CRR) A, &7F
PoRMENAmiIaM, Bz k4 2HRTHA

i B R R AR BRI JET © 504-0838 I LR B EEIR AR Ay r1-1
* i B LR AL SR RS /KGR © 500-8570 Ik B L B iR M Rg2-1-1
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éﬂtgﬁmﬂgau?‘7&®@¥u.mﬁf%ﬁ
DR, FREMIH, BFLLV XS TuEEh, &
WEET, BOfiME LTl TWA, |/, H
RO THOREDIZEALIZMAZIN TS, —if
EANTHREEN TS, EhoD£ 1L, [
EWDNATHCAFRMEVW DL S TS,

KRREIS, BT E, BERESEET 285/
YThh, ELHT DL MR L HIN 5 ks &
BPRETE, BENETEZ3ERIIEITRL,
PROFAELRZBELDS. T, AKEIHEL
#l, BRI Y, X DIKEEDORWEHOERHZFET
B[ =Pz 4-F397] LvbhTaY.
Prgpaicis, Bt ST NATHCEERODERICK
h, eFBRORVENE, SHROBEVEHERL LU
ZOFHEIC KA Eh 5%, THCAHAROAMH
Db 6T KREIEORFIANRTH S LIXIFHIET
B,

If BIRLTIZ, WOFIZAKEDEEZ AN, WOAD
HETENR LSV LOMBREDOR 6 hicflgic
BT B8, LEH ORI KRERE (BEE,
FFHER) 2RI LTV, HARRSMEARE [L
BELA| BOFHICHIIL, BRSHEIZIIHART
DAFET R THUSEEITERS W ABICII RS
BRIC -7 Eh 6, YRITEWTHTESRY
EERDOSERVENGOOEENTFILVEEL
T3, MROFBEED, [RHEIPHTHZL, &
bELA| EOBSHEE- . | EEAMVTHS X
ITHAY, ThErrTRIIIAS 0T, R
FIITETH 3.,

B, —ENCFbh T3 KBROYFIE, o
BRI EA L, AERSEBEEK s o /5 7k

AR /57 (GC) BKIER AW ERNL
BEITELETHD, TN HITIIEMIRIENES
T, @B IEORRBYINEPSEETH 5.
Ralt, REROGCHITIZEBAFRFEEHEDH
LN, REROMEME, FEOBAL»S, F
TR EHEROHEE &L BB ES RRICITRER H kR
BiFET B, KRKBEOFERD S HERORBEFIC
FHLUT, BETEESN (K 25— EHEENIE :
PCR) 2F|AL, BETREBOKEENIV & a[HEIC
TAMEERMT AL EBIL, RKICXABETR
RBLIUEKRDGCHICL 5 HEERIAEROMMEE
B LD THET 5.

2 RBAE

2.1 HH
KAREUSHIEESS 6 I 6/ 5 7F 0] % 21 THR1ISEE D
SFRIMEFIT AN TR S KRRE (#Ek) DI
LENER AW,
2.2 HE, HHARORH, SMERELURNG
2.2.1 GCH¥
VIFNL—FN, A&/ —NMZ, FEHEETEE)
BOBHAE - PCBRARAZHWE, 5-a-aL A%
13, BERIEFEER)BIOMEIS %L LD DR,
ZDMMDFIER, FDEREEE T RE(bR) B DR & FL 7z
AESHOMABIL, AF—L LICRLE, MELK
B IAEITAN, WXL, VYIS AEFEET T2
FEEIR R L 7o, BBl . BRU o/ EERW 2
mLD Y TF VI —FVERERS MM L%, #
HEEEREL ., TSRS HEEENE (5-a-
LAY V) REAETE AR (BHEEE300 mg/L)
ImLEMA, XLRVEBELE 0.2umDAVT5

3000 - - 1400
—— KHFFLRFEER(A)
—a— PERKIE (ke) 2423 | 1200
2500 -
—— KRR (ko) Al
1000
X 2000 -
B
x w0 .
F 1500 - )4
S soo =
=
1000
# - 400
2335 72338
.1 2146/ 2003
| 1727
500 155.1 9\3.7 200
27 142 2717 11
0 | ppe=———yy 0

1 2 3 4 5 6 7 8 9 0 11 12 13 14

Bl KKFIREEEH L PR OT RS
(RAEHBY - WBIT - MBE - B LREFOMESZLS. )

15

16

17
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REBEOMRS
HoP LD VEREEREBEL, EREAE

KERE/PNER 1 2 AND
R VAR 3T Vb YO b WE,
24 By [ B2 BE AR GIEE )

HERE
P VEOREERR REZED EET)
| — # 2mL @Y LFhI-TN
P2 -BRAKEMEY, Vo7 IR K
| — # 0.5mL ¥ TFvz-TW
FEHEL 20 pL BE % TLC ~
¥ xfpr-TiE R
| — 5.a-3VAFY300mg/L A VTEM 1 mL
EREL. 02 um 74M—ET

1 # L% GCFFID
AR ESE
5-a-1VA¥/ 187.5mg
| —I§/-V
250mL (750mg/L)
200mL 25mL
| — TEhy | — xH)-
500mL (300mg/L) 50mL (375mg/L 14/ -VEXHE)
20mL
| - 1)

25 mL(300 mg/L =7/-MEEHK)

BEFREOBES
27,000mg/L Ji i (27 ) -VEE )
1.0mL
|~— I8 )=v
5.0mL (5,400mg/L)
0.5mL
“— 375mg/L5- o -AVAYY (24)-VEEHR) 4 mL
- z¥)-N
5.0mL (540mg/L)
2.5mL
|~— 300mg/L5-a A/ (24 )-VEEH#K) 2 5mL
iBfn (270mg/L)
2.5mL
| < 300mg/L5- @ -aVAFy (2§/-WFEH#)2.5mL
BF0(135mg/L)
2.5mL
| “ 300mg/L5-a -3VASY (2} )-MEK)2.5mL
{Efn (67.5mg/L)
2.5mL
| < 300mg/Ls- o VAP (22)-WHEH) 2.5mL
JEF1 (33.75mg/L)

~ GC-FID
#74 : SUPELCO MDN-58,30m,0.25mmID,0.25 #m film
HTMRLEE :

50 °C 2min, —— 20 °C/min —— 200 C (0min.)
5C/min. —— 300 C(20min.)

AR TR & He,1.0mL,2VA3/}7n-
HEARQ :250 C,27° Vo bk (50:1)
BHBBEE : 250°C

HEAR 10 4L

Scheme 1 GCRHTIZE T HRERERKE L CHEEEE O ik
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Bt
AEREE (in FEE)
k=R
Pk THEA < BERR:
2 X CTAB500 uL
1.5mL (39~ /F2=7") 1Z[EMY

b=z

65 °C. 10 4y
JumkbA4Y7 oA )= 500 uL
EL4yHE (15,000rpm X 10 43, ZiE)

i (Frivaygs a7 )
| £ 13 %0 10MLicI
UL ER

#iE (-20°C. 2hr)

L5rEE (15,000rpm X 1543, 4°C)
LrEEERE (Fat" v-4-)

T
| 70%EtOH * * wash
wOorHE (15,000rpm X 547, 4C)
¥ ERRE (AL 1)
TR
TE500 £L
vortex
TE #aF07:)-% 500 L

vortex
ﬁTﬁﬁ (15,000rpm X 547, 4C)
E3E GErLvoon vFa-7"~)
JoudMb/AJTIVFva-F 500 2L
vortex
L @ LI vFa-7" )
3MNaOAc50 1L
EtOH 1 mL
vortex
#iE (-20°C. 1 hr)

EL5rBE (15,000rpm X 1547, 4 C)
LiEERRE (TAL 1-5-)

R

70%EtOHS500 1L

#LSTEE (15,000rpm X 543, 4°C)

LEERE (A7)

ek

Rk (in WE5RER)

Vol
| AKleuL

PAfE + + + RT O template— in200 gL 27" (283
template 16 £L
27 gt 1uL

72°C, 1047

5X buffer S5uL
RNaseinhibitor lul
DIT lpeL

N =ApFvAIN 7 -

1L

50 C. 1hr

A FR% - - - PCR @ template

[BREkKBID<—8—]

Scheme 2 BETITFAIOHTE

finalextension

|PC§] Nyt I 2 AVS
2X buffer 1 25 uL
LATaq 1 nL
dNTP 8 uL
X 4 pL
total 38ulL
AKIZGE (95 pL /&)
primer 1 gL X 2
template 1L
7K 2L
total 125 2L
AR - - - BEKE
£ o)
194°C 5% 18] ! preheating
194°C 1% VOEHEQ AR 1 AR
150°C 14 ¢ 30 . 7==)v)" (7" Hv-iCAEAR 72 B FIT T=-0)
172°C 25 VRS =k LT 3% Tag ¥ 1374 TR

1kbDNALadder
( New EnglandBio Labs, Catalog # N3232L)
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V7 4 NS —TARBL TR AREBRERE L.

ANCTHCER MR %, B IREE30~550 mg/L /s 5
LT, AREEMEL ALY ) —VEBEK (AR
A E 0 R EIE300 mg/L) %ML, DUFRARE
WE R URIETRIBRE BERKE U, AR
FRUBEERH Y, GCHRITk D, ERET- 1.

aFriE, LTOEEETIT- 1.

¥/ Agilent 6890 (FID)

#1524  SUPELCO MDN-58 (30m, 0.25mmID,
0.25 um) , NUTAH R (1.0 mL,
i)

BiR&fF 50°C(24)—20°C/4r—200°C (043)

-5 ‘C/4—300 ‘C (20 %)

HAZE 1 pL, A7V y b (50: 1)

BRHBIRE 250 C

HEALOMREE 250 C

2.2.2 PCR%#

AT, FDEREE TR (bR BDBEFIFZER £ 7213
H AL & Ve,

B —#RDNERSE, AMPTRIKSEEET, M
< BRL, 2 %Cetyltrimethylammonium bromide 7K
B (CTAB) 500 pLICIRIE L /-, B % X { iR
%, 65°CT10 MR L, EOoBICE b, HhbHE
87, ZOMEKENOEBICELEL, W1/3
AOEEYFILEEEMAL, MUSBEBMLLE, —
20 CLATFC2RMEMEL 7z, Lozt hBEohn
T kB % X ¥ L, TE buffer solution (TE) H &
UTERZ ~ / —VTHH L, Bohkitiks
sk h /A VT INATLa—=VTHELE,
Fele ) N V7 AHEAT THRNAR G, $EERIG
(RT) TcDNAIZAH#L, PCREICE D, HEEET
.

T54v—1X, FbFEVFOhVFE, —LEKEE
# (THCA) oA E LT, 5-GGT TGC TGT CCC
ATC AAA GT-3', 5-TGA CCA TTG CAG TTT CTG GA-
3%, AVFIEVA-NAHER (CBD) DAL
LT, 5-CTC CAA GAA AGT TGG CIT GC-3', 5-
GAA GCT TTC TGC TCC ACC AC-3'¥3%itL, HET
WiFcAW ., ATEREE LT, Emc—BNcaz
NBBIE Trocl®BRHT BT 54 v—, 5-ATG TCA
CCA CAA ACA GAG ACT AAA GC-3', 5-GCA GCA
GCT AGT TCC GGG CTC CA-3'%i%ilL, B, ¥
¥55 GICIX, First-stand cDNA Synthesis Kit ( TaKaRa)
%, TagRV A 5 —+¥|ITaKaRa LA Tag (TaKaRa) %
1AV

3 BRRUEE
3.1 GCH#

M 2 ICTHCEEE R OMEMRSEREZ /L .. THCT
&) = VIR DBEE EGCHIZ X 5 ¥ — 7 HMEE,
304 5550 mg/LOFP CHEEICHIFRERE (-
0.999) Rl

1L2r

R 1r y = 0.0018x
@ R'=0.9999
X
A 08}
n
1
P
IS 0.6
f__:’ 0.4}
H
= o2t
=
0 i L 1 i i I
0 100 200 300 400 500 600

THCREE (mg/L)
K2 THCHERR (WEBERIEL)

EERISEE D 6 FFIIEFICHIT TR s h i
THRAOHRD S B, BIEAICHHL L, 76080
HEWNECEEhIRrEFR2MEL LR,
RLICRUT, BEDIZEA M TH - 1,
EBICEER F I3 R AL (FEEMERL) L HEENS
bOWIMD- =, b, HEEMIK2DLEEDT
b5, WHMILLENE [LEBELA] BOGCAHTIC
LAE—VHBE (H v FEVA—LEHER/THCE
HR) IT10LLLE (&) ThHs, YRITEWTH,
Wt L BEEIC & > THBMER 2HFEL, 23K
LRI R ATIC BRI 5 T L TRAREHOET
ORI T ORA LR L 2. L Lek&
BTV, REMRE LLh- IR OME
TH—REFEL, BEbRHsNREITETE
A, FERMERI PR S A HISIIEE L BLLFT
Hb, BHEBEERDRZWT & o RAREEARREILX
BOWBMETITHH L WA B, Th—, BEETAICE
h R RAELA gt xh i e h/i & LT,
KB FHMETH 5 -0 BEFAIR EERSHK
MDA L B aTHRMEIEN. O EAITRREHR
OWIDb EICETTE L, BE—EROFEYILHB
IRHEERFITH 5. BEE~OHEEMZ, HFIK
i3, EETHEBEELRIELTH D, YFNHHELD
Mg E LU, FMITRRED L UBEERITHT
ZEVELAE BT 2SR EF 5 - DO ERICH
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TEIEREHOE 625 EEN S,

£1 KEPEOREMROBE
RERISK THCAH R (mlg) Rim ki
VR134EEE 140 | 0.25 ~ 9.15 i
ERLI44ERE 201 0.00 ~ 7.19 3
ERISLERE 248 | 0.00 ~ 4.42 1
THRI64EHE 262 | 0.02 ~ 3.06 | 1
PERIT4RE 220 | 0.05 ~ 7.31 2
[ 1
0

ERC184EEE| 309 0.02 ~ 4.76
TERRIOEE 290

0.00 ~ 1.24

#2 MoYgEiE

il THC
Fpd > 1.0 % (10 mg/g DA L)
H AU > 0.5 % (5 mgg ML)
ARy < 0.25 % (2.5 mg/g KRif)
3.2 PCR%#

M3z, KBRE (14#k) o/hE1HENEND? S
i U7=THCARE% (THCA) @ #ETE (mRNA
B) PMBICRAIILERRNT 51 v—TRIELEZD
HERAHIEL &1L, GCoatihoBonE
#/R U7, PCRCHIEH OmRNAH KcDNARIX, B
WAEHE L U forbc LI RcDNABR L D TR L 725,
THCADfifn [ EASEMT i, THCOGHEIZ
Bl r@AmsBH ol (F<0.562) . INEITEZ
hATHCAD BHEFREIZ, THCARENWIET 36D
LFHzohs,

B 412, THCA® L U'CBDDcDNAR L (CBDE#{E T
REE/THCAREZ FRER) L SN AHEK (H
YFEVA-NEER/THCEHEE) 2/~LJ&k. CBD
1.0 -
0.9 4
0.8 4
0.7 1
0.6 -
0.5 4
0.4 4

THCA/rbel (gene)

0.3 1
0.2 4
0.1 4

0.0

0.0 0.2 0.4 0.6
GCIZkHTHCE & (mg/g)

X3 THCOW &4 EETHCADREZFRO L

DcDNAE X, THCADEE & FEHEIC rbeLiRcDNA
BEHWTHELR. —fl& L T, #EEDNAKFKFOD
BLXEHERE2R5IT/RL I

2.0 - P
1.8
16 . o
g 14l
5
s 1.2 4 *'
E 10. « *
2
8 o8
0.6
0.4
0.2
0.0 ; y s
0 10 20 30

CBD/THCGCL -/ E#H
4 FRMERY SRR DRIR Lt

-3.0kb

-1.0kb

CBD THCA rbcL maker
5 MRABO/BR

TATORIKIZONT, THCADREFRAFRIZ,
CBDD Z NiZH~_Dler - fo, GO T, SFHK
AOHERRTE—VHEBK (A VFEVA—LER
B/THCEHR) 10 ELTH- b, BARRERKE
ETFORIED T (CBDEEFRIR THCAERETF
BER) 131~2Tholk, TDI LT, BARMRER
H1- 0 DRAELEERDY, THCADZNIZH~CBDD%
niEEWERrb s R ENni. £k, BETFREAE
BOHM 1 2BA2541T, S8ARSOE10%HL
AT EMTHIENS 8, B TH ATHRENEN
tFzohtf, UhLEREEE L THWSRBITE,
SHICHRT 2RENDS, T/, EYEB LUPH
HMizHATE A2 0BRATHLENSSD, EHIC
¥, VT2 A4 LAPCREADIEHICE D, SEHETS
BOKXREOIF NIz 3 LELON5,
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4 £ &8

YETIE, BYiLBETEELERO—RELT, F
JR1S4ERE D & FRIOER T T, BEATREIah
R OB (HERR) o & MIERICHAIE L 71,760
BRICOWTTHCOSFBMERER L . T ORMIZIHE
BAER E YE S - O BRICoOWTIE, REFEBEGNIZA
BRBENAS UT, MR T2 B E R OfET
WRALLWESIZBHTEL, chickh, EHR
DAREIIZ L A LK EH, BABRETARREIL AR
ORI &L o T,
FERDTHCO @ BRIV ITEE I LI Fic, PCR%E
FIFHL, MEIZEIL RN T4 2—2HWT,
THCA% & U'CBDOBEFREESTEEAREL /2.
HROGCHMTIC L BRTEHBEF/ITHREL /=it
ETREROBERADITEOT A I THINCHL
PN EIT T RTHEME L Eahiz, 200248k
11h BREMR (£-0.562) @ADL ENS,
THCA® L UCBDIZ & W A EN B EH A DEL BRI
HEGTFRERICHETALEEZEIOND. AHKICLS
KEEBROEIFIAIEIZ, BIETREROL (CBDERET
FEE/THCARR TRER) 21 2@ KO0
TIBER EEETE A0, )V TIH A APCRE~N
DIEHPIGTE 5,

M
ABFFED—IZ, BRILBHEEARUIAR RS % 3T T
EMEL 7=,

X

1) BR¥E - HROWFIITROB, LS BHEEERR
BRI - PRIEASRER, 2007,

2) KRDXUEEREE, ILARSEE, BJIIEE, 2001,

3) ELRBMOREE, i ESETE, FR{EFRA, 2003,

4 ) RRELAIC & % RRERFRE, KEFHEEDE R
i, FABERBLLRFHFRIER, 1998,

5 ) Mareshige Kojoma, Hikaru Seki, Shigeo Yoshida,
Toshiya Muranaka, Forensic Sci Int., 159(2-3), 132-
140, 2006.

6) ["EWadE | ERIFELAISA, W NHBMAMT (i
823) - BBHHEHT (RAREL) .

7) THBBOSoY 27 F X No.6, HiARATIRE
AREME [<oLLBx], 15, 2004,

8 ) FemWralis & HERR2006— 43T - BEE - RHALER—,
HAZ PR, e EREA, 2006,

New Method for the Distinction between Drug-type Hemp and Fiber-type Hemp by
Using PCR Technique

Isao YOSHIDA, Arayo HAGA, Hiroyuki TADA, Yoshihiro DEYASHIKI,
Takakazu MATSUO*, Yukitaka ARTKAWA *, Kunihiro KONDO*

Gifu Prefectural Research Institute for Health and Environmental Sciences:

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

* Pharmaceutical Affairs and Water Supply Division, Gifu Prefectural Government: 2-1-1Yabutaminami, Gifu, 500-8570,

Japan
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RBIRICEITDBAS r FOXLEFF4 2 FOKR
AH "
E E

BREIZEIT B R(E¥EAFVF /b (0x) ORKIREEIT, BRMK, WHER - PR, WX - KBS,
RBEHIR O L2HERITENTEEL TS, INOHERTORES » 4 (2002~20065£ ) =31} 5 BREGAHNE
DEEDRD, OxIEAH100 ppblk FDOEIE H DERMEY (NOx) , FEA ¥ v RIEAE (NMHC) & DBEfRE
S UGRREHIT N TRE L 7=,

OxDEEHHE (60 ppb) DIEFEIDEIM H#iL, W& - KL TIZ20044EELI%108H, 105H, 107H £100H
RBA. £UT, RS, FEE - PEMRTT0~98HEEL, REHILTIZ20~54HE@B L=, DS H0x
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Variation of Photochemical Oxidant in Gifu Prefecture from 2002 to 2006

Hiroshi SUMIDA

Gifu Prefectural Research Institute for Health and Environmental Sciences:
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Photocatalytic Behavior of Layered Aluminum Dihydrogen Triphosphate
Under UV Irradiation

Harumitsu Nishikawa*, Yoichi Oiso**, Minoru Ishihara**

* Gifu Prefectural Institute of Health and Environmental Sciences
** Tayca Co. Ltd.

Materials Letters, 61, 1820-1822 (2007)

The photocatalytic behavior of layered aluminum dihydrogen triphosphate (ALP) under UV irradiation was investigated. In
a one-path reaction vessel, dimethyl sulfide(DMS), a typical odor compound, decomposed effectively on a layered ALP under
UV irradiation. It was shown that DMS decomposed oxidatively from the monitoring of CO: generation. The signal of OH
radical was observed on the layered ALP after UV irradiation from the ESR studies. This radical would promote the
decomposition of DMS.

Photo-Induced Catalytic Activity of Hydroxyapatite Based on Photo—Excitation
(Review)

Harumitsu Nishikawa*
* Gifu Prefectural Institute of Health and Environmental Sciences
Phosphorus Research Bulletin, 21, 97-102 (2007)

The photocatalytic activity of hydroxyapatite(HAP) and its activation mechanism were studied. The author demonstrated
that the oxidative decomposition of the odor compounds such as methyl mercaptanc(MM) and dimethyl sulfide(DMS)
occurred under UV (254 nm) irradiation when HAP was employed after heat treatment at 200 *C. The XPS, FT-IR and ESR
characterizations revealed that UV irradiation modified the PO. groups on the HAP surface, and generated a trapped electron
and active Oz~ species. These observations strongly suggested the oxygen vacancy was produced by UV irradiation. The
structural water in HAP was believed to promote the formation of the trapped electron. These results indicate that the HAP can
be considered a promising material as a photo-induced catalyst in environmental protection technology.
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Mycobacterium Species Identification — A New Approach via dnaJ Gene Sequencing

Makiko Yamada*, Kiyofumi Ohkusu**, Hiroyuki Hata***, Mhammad Monir Shah**,
Pham Hong Nhung**, Xiaosong Sun**, Masahiro Hayashi**, Takayuki Ezaki**

*Gifu Prefectural Institute of Health and Environmental Sciences
**Gifu University Graduate School of Medicine
***Kyokuto Pharmaceutical Indestral Co., Ltd.

Syst. Appl. Microbiol., 30, 453-462 (2007)

The availability of the dnaJl gene for identifying Mycobacterium species was examined by analyzing the complete dnaJl
sequences of 56 species (54 of them were type strains) and comparing sequence homologies with those of the 16S rRNA gene
and other housekeeping genes (rpoB, hspb5). Among the 56 Mycobacterium species, the mean sequence similarity of the
dnaJl gene (80.4 %) was significantly less than that of the 16S rRNA, rpoB and hsp65 genes (96.6 %, 91.3 % and
91.1 %, respectively), indicating a high discriminatory power of the dnaJl gene. Seventy-one clinical isolates were correctly
clustered to the corresponding type strains, showing isolates belonging to the same species. In order to propose a method for
strain identification, we identified an area with a high degree of polymorphism, bordered by conserved sequences, that can be
used as universal primers for PCR amplification and sequencing. The sequence of this fragment allows accurate species
identification and may be used as a new tool for the identification of Mycobacterium species.

The dnaJ Gene as a Novel Phylogenetic Marker for Identification of Vibrio Species

Pham Hong Nhung*, Mhammad Monir Shah*, Kiyofumi Ohkusu*, Makiko Yamada**,
Hiroyuki Hata*, Xiaosong Sun*, Hirotoshi Iihara*, Keiichi Goto***,
Takayuki Masaki****, Jiro Miyasaka***** Takayuki Ezaki*

*Gifu University Graduate School of Medicine
**Gifu Prefectural Institute of Health and Environmental Sciences
***Mitsui Norin Company Limited
****The Chemo-Sero-Therapeutic Research Institute
wwsE*Kumamoto Prefectural Institute of Public Health and Environmental Sciences

Syst. Appl. Microbiol., 30, 309-315 (2007)

The utility of the dnaJ gene for identifying Vibrio specics was investigated by analyzing dnaJ sequences of 57 type strains
and 22 clinical strains and comparing sequence homologies with those of the 168 rDNA gene and other housekeeping genes
(recA, rpoA, hsp60) . Among the 57 Vibrio species, the mean sequence similarity of the dnaJ gene (77 .9 %) was significantly
less than that of the 168 rDNA gene (97.2 %), indicating a high discriminatory power of the dnaJ gene. Most Vibrio species
were, therefore, differentiated well by dnaJ sequence analysis. Compared to other housekeeping genes, the dnaJ gene showed
better resolution than recd or rpoA for differentiating Vibrio coralliilyticus from Vibrio neptunius and Vibrio harveyi from
Vibrio rotiferianus. Among the clinical strains, all 22 human pathogenic strains, including an atypical strain, were correctly
identified by the dnaJ sequence. Our findings suggest that analysis of the dnaJ gene sequence can be used as a new tool for the
identification of Vibrio species.
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Use of the Novel Phylogenetic Marker dnaJ and DNA/DNA Hybridization
to Clarify Interrelationships within the Genus Aeromonas

Pham Hong Nhung*, Hiroyuki Hata*, Kiyofumi Ohkusu*, Makiko Yamada**,
Mhammad Monir Shah*, Keiichi Goto***, Takayuki Ezaki*

*Gifu University Graduate School of Medicine
**Gifu Prefectural Institute of Health and Environmental Sciences
*¥*Mitsui Norin Company Limited

Int. J. Syst. Evol. Microbiol., 57, 1232-1237 (2007)

The interrelationships of 27 Aeromonas strains were investigated using dnaJ sequences and DNA-DNA hybridization. dnaJ
sequence similarities showed a stronger relationship with DNA-DNA relatedness values than did 16S rRNA gene sequence
similarities. Additionally, dnaJ sequence analysis, with interspecies divergence over 5.2 % in most cases, gave better resolution
than 16S rRNA gene sequences for the differentiation of strains at the species level. Relationships among deromonas species
were therefore elucidated on the basis of dnaJ sequences and DNA-DNA reassociation. Strains of deromonas encheleia and
Aeromonas sp. HG11 were unquestionably grouped in the same genetic species, since they shared 98.7 % dnaJ sequence
similarity and 82-85 % genomic relatedness. The phylogenetically close relationships obtained from dnaJ sequence analysis
(1.7-3.3 % genetic distance) were corroborated by high DNA-DNA relatedness (73-97 %) to support the previous
suggestion that Aeromonas culicicola and Aeromonas allosaccharophila are later heterotypic synonyms of deromonas veronii.
Our findings will contribute to the clarification of controversial relationships in the genus 4eromonas and also demonstrate that
analysis of dnaJ sequences can be a powerful tool for interspecies study of the genus.

Phylogeny and Species Identification to the Family Enterobacteriaceae
Based on dnaJ Sequences

Pham Hong Nhung*, Kiyofumi Ohkusu*, Noriko Mishima**, Makiko Yamada***,
Mhammad Monir Shah*, Xiaosong Sun*, Masahiro Hayashi*, Takayuki Ezaki*

*Gifu University Graduate School of Medicine
** National Institute of Advanced Industrial Sciences and Technology
***Gifu Prefectural Institute of Health and Environmental Sciences

Diagn. Microbiol. Infect. Dis., 58, 153-161 (2007)

Phylogenetic relations within the family Enterobacteriaceae were analyzed using partial dnaJ sequences of 165 strains
belonging to 93 species from 27 enterobacterial genera. The dnaJ phylogeny was in relative agreement with that constructed
by 168 rDNA sequences, but more monophyletic groups were obtained from the dnaJ tree than from the 168 rDNA tree. The
degree of divergence of the dna.J gene was approximately 6 times greater than that of 168 rDNA. Also, the dnaJ gene showed
the most discriminatory power in comparison with #f and afpD genes, facilitating clear differentiation of any 2 enterobacterial
species by dnaJ sequence analysis. The application of dnaJ sequences to the identification was confirmed by assigning 72
clinical isolates to the correct enterobacterial species. Our data indicate that analysis of the dnaJ gene sequences can be used as
a powerful marker for phylogenetic study and identification at the species level of the family Enterobacteriaceae.
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Scalable Purification and Characterization of The Extracellular Domain of
Human Autotaxin from Prokaryotic Cells

Arayo Haga®, Kazunori Hashimoto**, Nobutada Tanaka***, Kazuo T. Nakamura***,
Yoshihiro Deyashiki*

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

*®*Showa University
Protein Expression and Purification, 59, 9-17 (2008)

Autotaxin (ATX) is an approximately 125 kDa transmembrane protein known as a tumor progression factor based on its
lysophospholipase D (lysoPLD) activity. There are many reports of the biological and biochemical properties of ATX, but
crystallographic or structural studies have not been reported because a large-scale production process using prokaryotic cells
has not been established.

Here we report a bulk purification process and soluble expression of the recombinant human ATX (rhATX S48) from
prokaryotic cells. The extracellular domain of human ATX ¢cDNA was cloned into a pET101/D-TOPQ vector and transformed
to an E. coli. BL21 strain which was co-transformed with a pTF16 chaperone plasmid. The thATX S48 was purified with
chaperone and it was removed by Mg”-ATP treatment. The final yield of purified thATX S48 was approximately 3.5 mg/l
culture of recombinant strain. The rhATX S48 shows lysoPLD enzymatic activity and effectively stimulates the growth and
motile activity of the human tumor cells as well as native ATX.

This is a first report for scalable purification of the ATX molecule and the thATX S48 should be a good tool for
immunization of anti-ATX or crystallographic analysis of ATX.
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2.5 BMARURH
& Al HAfr
% P4 kA # i
Rl v 7 — AR 5,309,559
BERBRET RN 3,340
ZEERRA 6,552,652
Fr i IRBOB R & 30,999
MA (HRMERBEREN) 7,585,672
FERBRRETEE (FERURA ) 264,600
E1 19,746,822
[® ] BEfT
= | B #f B B O# i
—RE PR 102,000
M EEER 500,000
Pl i #L 2 25,558,276
B 422,616
{REEBEIT R 134,194,530
B fueC ifack e N 21,146,751
G TER A FRER 652,236
REE TR 4,043,377
Rt 1,964,229
KiEBR 159,000
RIS T e 1,476,000
AENRE 33,093,051
RERBEER 110,000
il 223,422,066
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2.6 hERY - HERR
1) 4 #

et : ZBETANAS R1-1
B OB: 12,320.63 m®

2) E #
S 4 [ (m2)
=l 7 61.86
5 F BETRITERE - SELTLHRE - MERBE - KEE 985.55
7 4 VARRFRE - HHhAME - MEAE - KiRSEE
B - BRGRE - h 77 L VAN —LA
4 F REAERFHAE - ARTNYHES - ERHREE 985.55
R EUEI AR - /3 A A TV APFRE - EERE
EEEEMAE - £ EETEFREE - LERSEE
ERERE - REFEEE - H V77 L VANV—LA
3 F WIRERFERTAE - BREYTAE - BAKBEIFE 985.55
AR ZE - BEHEE - RAMAS - JLESsRE
EREREERE - FZ7 L - A7 7LV AN—4
2 F AEWEE - BAREHEIUES - KREFS 1,861.89
B EEaE - HEaRE
1 F RS - 7L A—4—% - HB{LEWEME 1,837.71
RERAEMAE - BEHRFHE - Q8E - NEE - §F
HHa—J—
NFE (6,718.11)
ST NEDavyTa— L7y LY RK—I 1,243.91
{REEFTH 1,877.57
AR (HE) 135.22
AN E (3,256.70)
& Gt 9,974.81
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3 BIRARUREOERE

3.1 REEFE
3.1.1 BEMA
1) TPFRES > A VARRBRDNAT v 7/ OBR (HSHRRE)
CPRRLTHRE~195: )
BRAED FHAEICEL T, % OREERICONTIRHICEN T 2 BN/ FEFFEET 54, SEFOR
FRERRINCR Y ) —= v TT 5 HRIRMS, BET-> TWA T M IV AREIRS KIgKE EFNEET 55
BT THBOPERTH Y, RKREDTIG TIRBIEDD 5 REEEMENICRER 7 ) —= v 7T
LHEFERENT NS,
AFETRIHFRERVANANREL, BETHEEELDNAVA 707 L4 keiléabyd, HEEHE
DHEITRE Y 1 V2 AR - 2¥T 5 5HRORAEZERNE L, MERBERTANVZADRERE, 71V RARESR
BT 54 2 —DORFTRRANERZATRY, FRERT A VAREFAODNAT v F#FERL 1.

2) B BIRIZHITF BIAH -5 2 & LAFEMHEE O IR B A
(PRR18EHE~204E )

WE, 77 L5BEREICEWTIRK -T2 % AFBFIHT 5 SHEEOSAMEENHRL, MEEZ-T
WA, ZOMKICIIMEEOLHBMONEBNREETH 54, EEEBECIMEEOEAGFERZITY 2 &
Tz, EERERFEETE TV RVOFIRTH S, £ TRATHRESh - REMEZHREL
T, FHRZURE, THERET OB RS ARETELTY, BNICET 5RO NHEMEEET 5
ERHME LERRARZBL -,

SER LRI LT R & FIR NREL 3 8RR 3 DB THI2008RIZ 20 TESBLE £ B E OB {5 T 2
frofe.

3) B&HERE BRI L B EER
BEFWRAN R EIC X 5 TR EROVMEHTMRBAZE L LTENL, HEWRET .
1. ¥l - MERRETRFE
[ S A S o B 9 B AT5E (CFHISEE~206E )
2. #E - FREEHEEFRE
RIS 54 B Al B R BHE % RIS IR T 3 b IC R B EHICBIT 2 T8 ] (CRRU1SLEE~204E)

3.1.2 fTH#®RZE
[ )L AB8{%]
1) BREWRTFRHEA
1, FVUARBYFERE
fREE OEEOLRIRIZ ST, RD1SsHille, HeLafill, RUCMKM%ZHWT YA NV ASRERERL /.
LREra 73 v F— U VABEIY, 4BREDP LT vF— T A VAR, 1RErGaIYvF
— 94 NVABR L Ta— T4 )V R22B L FEAE TS VAFSEENEY, RUA T AV REBSE SR,
=, 6Kk opEENEYA VRIIAETTH S,
2. A V7L VFREYEREE
74 B OELO0IAIZOWT, MDCKMIZHWTA Y7 b Vo4 LV ADMEERL . 1BkL
WAHLIE A V7N WL V2 ESEXx-.
2) RSB
REFEIEALEL2HE], FVA 7T RS LB, EHABEBEE LEFIo>0T, WERVOEUITZS
ORISR, AR 1 Belk, FEEIMRIKIZOWT I A VARBRESERL f2,
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LI FI2EHPLIEF L 61 Y ILI Y FIANRAVERESFBERE L. FIA Y7 VT VPR
Bl o34 I N FTL VRAYEREOMEAEL -, BHEBRAEH TRERLREPrOCRoS Y
ANABETERHEL, 5612 6RED OHZHMRBERIGICL DAY A V2 EZRHL .

E1 YAV ARERGER

Z
=]

% &
F£HHA

X BIRIR

B PRI

B’ K

S

#

D A LR
(#eHi%k)

19.

12.

14

S/

iz & £ 2

WHEE S B IR

10

AR

19.

12.

ESTila ey

W R AT

WHEE 5 25K

10

AV TNIT VDAL VR AYERI(B)

19.

12.

S

AR R BT

MHEE 5 Ao

10

A VINVITV/FET LR A ER(3)

19.

12.

17

ESTilt

7 3 08 22 B

MREH S A4 IR

10

A VINT T AL )R A HEI(3)

19.

12,

17

L

R R R BT

MHEE 5 D8R

10

AVYTNT /T LNAAY #EI(2)

19.

12.

19

HF A

iz & T PR FT

MHEH 5 3R

10

A VINIT VT L N RAYER(4)

19.

12.

19

e STEila o

By —

MREE 5 3R

5

A VTNT FET A VA AY BEI(3)

20.

.15

E-if o

TREEVEZ—

MHEE 2 AV

10

A4 VIV VT LIV ZAYEE(6)

O ([0 (3| O ([Cl [k | W | =

20.

.15

S

MEEVyZ—

IHEE S A5 Wik

10

A VTNT T AL IR A BEEL(6)

20.

.16

e Tk

EH - NEE
v A

TRER S ¥R

7

AVINITVHEILINAAYEER(L)

11

20.

21

HE»

B R BT

AR 5 SV

10

4 7N VPETAL LA AYHEE(5)

12

20.

.21

E Eila o

B &R & By

MHEE S A5V

10

A4 VT NI VDAL IV A BERI(T)

13

20.

.13

[ RV G
LI /HEE

AE - LNRE
v &

TR WA
it} W

A4 INIHFT LR A FER(L)

14

20.

SEHEBE%

Rz

A -
v %

v

£ i3

14

CRta# 74 LA(13)

&

E.I.

128

3) ®ikk - BREREDRAEREICTLT 5V 1 A AKRE

1. YZHEREDI>H, VA NV ARERCREFRORUEROEAFHE SN B BBES — <1 5 VA FhINER
SFBMU . BRERRIT, BhRRYERRE V4 —, SRED, BREBICREL, YA VAN,
AES iz & & B EVERENRAICHRE L .

2. BEWS, REBMUFITHOVWTHREAL &R, REEMIRABERE, a7 vF— U )L ABSE
58, BAELF 18k, Ta—7 4 VR30EA1ER, KUA VA NR2EN 18k, 7F/ 94 LR5H)1
R, BISE R BRBEREP ST T/ T4 N R4 1%, WERRERSEREN ST/ 710228
ALK, 6N IR, ZDMEBEE (F7 VL —ERE) REPOREVA TSN 1RG4, 2844
thomtani, i, BERFRACEVWTERREFBAREREI O/ v/ VAF6RIE, 77/ V4
M RALELS 1 Rk, BRABREBERIE, SR Y A VAN 1iRlE, 2OMEBE (F7 VL —ERE) &
KRV A T4 VA LRN 1BRP 6, 2hEhikbshi,

4) vA NVAEARE - BT BARAE HRRE
J a4 N ZABETRHERT-PCRILICTERL /-, HRKREIITagMan Y 7% £ LAPCREEZ LI,
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Fz2 A NREAPERERI

THNo | BEEHH ATy B MR e R
1 19. 4. 9 i/} PCREH) 6/6
2 19. 5.16 HEEH— FME 3/4 3/3
3 19. 5.18 HiR PCREEY) 2/2
4 19.11.10 Fep PCREEH) 4/4
5 19.11.28 TR — R 1/23 11

&b 0/7
6 19.12.16 s PCREEH) 7/7
7 19.12.16 SEb=] PCREEH) 2/2
8 19.12.12 FeBH PCREEH) 3/3
9 19.12.22 . B PCREEH) 2/2
10 19.12.27 R FORGER 5/B
BB i 2/5 2/2
11 19.12.28 R PCREEH) 5/5
12 20. 1.12 (b} PCREEH 8/8
g B PCREEY) 6/6
13 20. 1.16 £t 0/3
AR UREE— BT 0/4
I & PCREEH) 2/2
H 20 116 AR - LEEVY— RERD 0/3
PCREEH) 11/11
15 20. 2.14 g i 1/1 1/1
H&EDb 0/8
16 20. 2.18 Pict-] PCREEH) 11/11
17 20. 3.13 5z £ PCREEH) 2/2
18 20. 3.10 HiE PCREH) 8/8
PCREEH) 84/84
i = £ [l 3/4 3/3
£ 4/32 4/4
BEmD 0/22 0/0
= at 7/58 91/91

5) v vAlah#EERAeN (AERE) RE
ERI9E2 A LAcBEEAETRELL/ UL VAKX ARFPHEDOREAME U TRESHAEREND
REPBEL - HERELINE (647 —X) iIK20WT/ 274 VABEFREET- 1=,

6) TA XHkRE

2 R (BIRCEIMAETT) 2 593D BREKE S H, HIV-1, HIV-2IZ2WTPA (¥ 5 F V&
B)BEHWERAZ Y- v IRERPEBE L, $£i, REI/ 02 57 4 - TRERNET->TW55
REFT 1 S REN b - 7o A RIBIZO W TPARBREBETEINMREL TV (R3), 27V —=v/BiEgEco
WTT 2 RE 7oy MEZKOBEEBRERIT- 2.
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&3 TAXARI) - vITBRERRK

%" & Bt 44 | BA | 68 | 7H | 84 | 98 | 108 |118 |12A | 1K | 2A | 34 i
B 6 7 2 1 2 5 5 12 14 61
= 2 1 1 2 7 3 4 3 3 32
EInE 1 1 1 1 4
it 7 0 9 9 4 6 3 9 8 10 15 17 97

7 ) BEF#HERC CRFATARE
T A X7ANVAFEREFREL T, B, NUCRFARERELHICHL, B/ /57 4+ —Hick
5 BEFAPH, MOCHFLAFEDAZ ) —= v 7REPERL - { BAF4268%E, CHIFA268/#1EK) .

8) FFY 4 VAR - irds
BRIFT4393184k, CRIFTAITREOREKENS D, RBEI O FF57 1 —HICk 5 BETAHE,
RUCHFRFUADR 7 Y —= v /i BERERL 2 (¥4, £b5IT7), 8)DAF) .

Fz4 BRHRHFERAZ Y —= v 7RERE

& &2 Fr 4H | 54 | 6H | 7A | 84 | 95 |10H | 118 (124 | 1H | 2H | 3A4 3t
B 2 1 3 4 1 4 2 |13 | 11 5| 29| 40 | 115
Ci | 9 9 7 7 3 | 11| 11 23| 21| 14 | 115
TR 6 6 4 6 4 3 5 10 8 12 | 20 84
B 4 1 6 2 3 1 2 6 5| 12 | 15 57
® B 2 1 1 3 | 15 32| 22| 26 | 102
H OB 3 2 1 3 2 6 4| 22 21 69
& 2 4 2 6 5 4 33| 31| 23| 119
2t 10 | 11 | 25 | 20 | 18 | 27 | 17 | 44 | 62 | 110 | 149 | 159 | 661
%56 CHRIFAHUERY ) —= v 7RERK
- 4H |5 | 6A | 78 | 84 | 9H | 108 | 118 | 124 | 1K | 2H | 3A4 3t
[ =1 2 1 3 4 1 4 2 |13 | 11 6 | 29 | 40 | 116
Ci | 9 9 7 7 3 | 11 | 11 23 | 21| 14 | 115
B 6 6 5 6 4 3 5 | 10 8| 12| 20 85
B8 4 1 6 2 3 1 2 6 4 | 12 | 15 56
b - 2 1 1 3 | 15 32| 22| 26 | 102
BB 3 2 2 1 3 2 6 4| 22 21 69
F& b 2 2 4 2 6 5 4 33| 31| 26 | 122
2t 10 | 11 | 25 | 30 | 18 | 27 | 17 | 44 | 62 | 110 | 149 | 162 | 665
[HBRaGR]

1) 3FRRIEDORE
AR LER, ARI(BE) 1Bk, 2L Z (8B 1|RiC W THERERCIBIIIRESERL -, £k, BEHM
HRBIRESERIC OV THER®E, MENARERCEHERERARELREML, 5 B19RCT >\ TiIY
A7 4 =N FANVESHRENC & BB ETRERERT- 2.
FRADMERIS. flexneri 2bTdH - fz. FHF(EE) 1BRIIFREITEE WA, £ L5 (5 Lk
EF VAT, BEHOERBEOMERIL, 0157 : H7A29%, 026 : HI1A*4#, 026 : H-#¥ 1%, O
TUHIARERRAT 1R CH - .
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2) ABUBEORA
LA RSIERERR 8, MERAMBRIC W THERBERVC BRI HBREEZZBEL . BFHKHEOM
WEULL. pneumophila NITBEES Tdh D HRESFEEL SNV AT 4 — 1V FHAABSKENC & 2 BETIRA S
Sl -

3 ) REMEXIRABEAFRR (AW ERRERENR)
RN OB T ol S N ERINPER43KIT o0 T, EFRIRZIRE, WERETREFTI BT 2T 1.

4 ) FERFRE RO HIIE
HEREREHROABEHRLKRIZOWT, Y NEXTORAERBERFMBHREL ERHBL .

5) MEkATE
ZREFD 6 OREWIEHEF (FROE8) #R6ITHLE.

x6 MEHaTHE (FLaU) RER

NO. | ®4:4EAR * /& A 5] # ERE ¥ & ® H
i b=z bl
19. 4.22 e v A — g 3
1 - R H RIE R S EETEE T ORI
2 19. 7. 4 | FEEVvE— BV ETNT s — 7 s
BRI K D AR
3 19. 9. 3 & HLERXRT 6 | ImyEEH]
] TyF o by VEERETORM
4 19. 9.15 | & BT P aRE 7 2T 2 S — R
: . ML)
5| 18916 %A ki 7 zvsarey EERETORY
o EH-B4 R ER T OH
8 19.10.10 | AM - [[BEEV¥— LY IHE 11 PR 1 b N B B
TyEELF)
. 1= . —_— T D
7 20. 1.10 | AX¥ - UREv4 RV Y | 3 TUFD b Ey R T OB
IyERIF
. Bz 3 — /2
8 20. 3.9 | AH- EEVSY RIS 4 IyFn b Fy Y EERETORE
& st 68

8 ) By ARMOBRE
AT F2S50F—XEREICOVTY ATV THOSERE L ERL -,

7) LY X7 REERHE
IR O AR DWW HEAIGRIEHRD L 4 2 Z BEALL7TERICOWTHE (MEELE], PCR) Mz LML 7o

8 ) MR
EEESE—FEREEIIROINFEREICIENT, 35 —FL1R8ERO2 VI L VX 1 REOEES
BasiL .

9) AFHERPIEAEER

RN DR RS Oa S 1 5 S RALFLRRR &> 5 DIRASTIRIKH KD 7 ¥ E oy & —4B8FRIC >N TEE,
MmERHIRESEERL .
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10) %5 - BRICRABHAEERICEY 5 HERE
BREBA4REORERZITY, TXTRETH- L.

3.1.3 &ERE
[ L ABER]

FERIGEE OO HRREKERIL, PIERENRE 1 KK, BETREKE 1 BREDOIH 2BRIRTH - .
REREICO WY, E¥E3HK (Karp, KatoRUGilliam) RU DMK 4 £ (KN-1, KN-2, KN-3RUGJ-1)
ITHT A HUATINE & BIBRDERRETEE L 2. BETRECSVWTE, Vr v FTRETOREERFID-
WOPCREEHL 7z,

(kA RATR]

YRR X b, MRBAASREOMREIBR Z EM/ U /-,

3.2 HERISER
3.2.1 BEWE
1) KAMkEOBEAAHEORR L ERl GhEESERERER 7 v Y =7 MR (RERR) )
(SERR184EEE~204EH )
I B S PE BE & b, ETTHBEROTH, BMICHENLRS (T, [HEFALE] £vn). ) of
RICEREZ B THREAED L. ARRORIT, BEERSOLEINEHEYLL, RHNE, =F20H
B, FRAFMEE KPR BEEAVEORKERCITEOM LR B . HRTHV RMIZ, B%¥
Hiffit v 2 — ROFILIHBENFET» o REE 2T . 2/, FHARHBEZLERTRAMEORKECHb 4
WA ) —= 71, (B BROIHABHE RRBEER A AR (18 (§) ERRERE A+
TARRT) L oBEICk bED L, VPRIMEEL, BEREROTNBENTHIANT -1 FI3 - AFERREL
THEHEMOBERUBHBRDOER T2, £, F= MNIEETHIHFEFHDE (Vaxy) ooz
fIH2kickbh, VarvESEL M2 PREAEHEORBICET B ERILL -,

2 ) HEERER

MAGE e RES 2 MBGEB R FIZB T 25 21T - 1=, BR1EER, Kiizzoit - EREOHR
D, T, MR GBORBHICAESESTE A B oo FONE - HRICBET MR ED
it

3) PG A A = X & DT & BT R E DRR
(ERR184 E~204 )

SR IERRIEE R U 2 AT, B A S = XATHiDd 5 ImIEEEE E L B R END B, APIETIX
JEA B = ZADOEDTH B RITMBIERLERYTL, RAH = XLESL EHIGEER TR OBRR L
eI ERR~DIEH R LT 3,

FRIMEFIT TER MR & 2RI MR Z BEL, BANEERCE T2 FAHEOE
FIRREIIGH U fz. & OFERI RO - BERSEHE T HEOR 7 ) —= v T REFBTL, &£
BER, A 4RV v 7 v Fu—AaFHICR0d 2 BT EORRITEATE 5 2 LhRshiz,

4 ) BRAROERLRFIEN B & SBET TR EEICREET 57758
(EHR194ERE~204EE )
KFEOHEERDEREIT2WT, FLWIITEOBAEE BRL, KU AS-BEERIEE AW EENE
BN TRICT 2 BEF TR2AMTERHEL, REEEROBBMTICL 5FERSEROHEMZR
L.
ERIOEEICHICAL RBEFREROBRENINEL, EROBIEOIT (GCoHT) BE, HIEE
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HEFRD 6N, RKOHRBIOHEITRIADTHL EZ 6N, LbL, BRELELTHVS DI, &
OIRET T D LEFH B, i, FIy VEITHEATE SN ED PRETHIHENSS.

5) 4oy — B (RERME) ZHW-REMIEOHRE
(R4 FE~204E 5 )

ERE18ES AT ENARY 7T+ 7Y A MEIETIE, ERTFOBREBESIZODVWTHEL NIV TEED
ROWSHESERENTWS, ARTICRRERTHE{EEL, MBLRBESEONT 284, ERIER
EEBITIIASR CEME ., ZOZERIET A0, Yoy —  MpEEHVEEEDORW—FSWED
WAL RAT L /e,

ERI9EER, MEDFEICESW V- R T, R/ —T7ORRNEEE L THERAELRY 27
— FMBORE T HABRE T 1o,

6 ) WARERNS VT BN ORI T 55
(PRIEE)
WA TERNZTRIERD 6NDE S V7B (AMF) 2R3 282K L, FAORYRRICHRT 2
CEEHRE LU TERL L.
AMF% SRIEBICERTAHIHEAEER (772 9—) 280 - RT A LICHRIL, AMFORHE#OR
FITET B RPN T — 4 2185 2 LAt KK,

7)) BARBRERRAFEY o ERHAIOBRZE ( (3) PREEETRAEREZ T2
(P19 )
HADY Y HEBOBIIZENT, N ViR FEEL, 2 JCHAMBNEIET 20B02H LI
THILELHFEETHS., ZORN VAFHEICHESS BT, VRFRSFOBBECERAREREZ 5T,
22T, BF0aRCLEMEDEEHOFEOERERMRT 5286, M) Y EIERET 3 - 0FER
A DB R R L 1z,
ATRIZBNT, REMTHAES I VB2(YRT 5 E V) RRERN350F /) A— OB —aof FIZH
B2 LTI, BRLAYRZSEV oS FIZY YRETORRBIZT CH, BEeRTE LS
SEKGHNEIRTE 5,

3.2.2 fTHRE
[RSRBR]
1) BREWERE
PAEWEIZ, SMARERL L CE - KEGHORPEBRRLTHIZAV 651k, AROXERSOF
RFREREST S HOT, AN E LRI THA. CORTHEAERNSEVREDBEIZ>WT, =
VI ASRME, Ted4RE, BINIRBERCEIIIREROAF T FIHA42) 0, 2aNT F T4
JUVYRUEF YA 7 ) VIZOWTERERERZERBL R, WTIhokidkd» o bEwEIIREE

-7z,

2) BEGHNERRE
BNTHEBIN TS USR5, 7Ted4@EkiconT, SRMERATH A+ ) YROBTRE
BPEBLUEAER WTROARETH- .

3) EdERrE

KA BBRIKIZONTA K39 AME R T- 7, ZORE, TKROD F 39 AN TR0 06 ppmd
#WHEHTHD, RTRBREE (1.0 ppmER;) IZHEL T,
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4) REBRERA
RVEREOBRMBFELEN NFBCRIEXNT, FhiCEYT + 7Y R MHESEAZH, PHRI1845H29
A boiifTeaniz. COFEDRAICLY, 18KHED OFEBEZL. FRISFEYUMODISOHE Ir 5 194F
DO161FEP ML 7.
FRI1ERITIRNEREWSURE, RAERBEY26IRE, 4FL4 BRIEDORBURIBIT DN T~ 12,8965 F
DREZER L. TOME, LWIhokEsr o bEEFED boBEKImilahid-72 (R7) .

#7 BEREOREKR

A OB & | R RERAR i & it x=
A9 Juz W TN PR, TRIIZ YN 7Ry, Tt $YAbIET Y, ThTIY7 090,

RHNEFRE 36 5,796 | JVURZAIFN, JUNITIET B, FUTNIY R, BT VST AT Y 5 R 71§35 % 0. 007~
2.6 ppm#H, ZOMUIIFHE

BRNERSE| 12 1,932 | JVU3VbAFh, TN’ JR' 02, TRI37° U %#0.010~0.055 ppmikill, # O

By E S 644 | Rl

B A EXR 2 322 | TR

IBABEEREEY | 26 4,186 | TEIIZUP, PSRN FE 7 0viN #%0.027~0.10 ppmiRt, £ OMIIFBRH

4+ 2. 4 16 | A

5) PCBRZE

PCBIEHRE L TR BDEELDDLELTEAGNIARD S B, BN 2REITOVWTRELZZML . WEH
RIITXTPRHTH - (E8) .

#£8 AMPICERET SPCB
e B & K BB & R
58 2 ~ B &

e RS
0.2 ppm

'’
]

6 ) FiRgarBeR R OFAHER
IR P EE PR AR B BORRIBIZ DT A F I T ARUSIOBHRBRE T BRERICR L. AFIVAR
ROV T, 2TORBTHIRICES L T,

X9 MERSEORMRURERER

B ® . R OE M R
* ” IR ke i AFIYL
S S AN AE1.1 ¢k | 2.5 ppm | 0.25 ppm | 0.8 Tkt S
(ZRx2.5 emBA ) %81.1 ¢ | 5.0 ppm | 0.5 ppm | 0733 | F#ii~1.4 ppm et
BIHOHD(EEX2.5 cmFEhi) 17 pglem? |1.7 pgfom?| 0,19 AeH A

7) EARABORE
1, BHBRRERE

A EORRETRIK, AWERETRIK, TRSKRE, BE3REK, TELMEK. K 1IREDFTIR
RIZD TR A1 E DBREAEEOMELEMEL 2. £ TORED SFEEEL O EERIRE Ehi

oz (F10) .
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#10 BEREORERR

A B RBEEAR B ' & R g R RBEAE ®AaE N R
N AF7 W 2 322 | A ¥ 2 322 | T
NFF 2 322 | R 7 uy1Y- 4 644 | FaH
ALvy 3 483 | {74 UN0.38~1.2 ppmikH B S 3 483 | SRR UA71/3440.010 ppm
T 1 161 | A& KR
rV-ra-y |2 322 | 194 930.039~0.17 ppmkH [#9V 7Y 5 805 | 7h7:/7An¥0.033 ppmigH
LEY 2 322 | 17¥ UM0.34 ppmiRit 195y 5 805 | AFmi
JuME’ U$20.16 ppmi&tl |1V} Y 3 483 | &L
£ 7" 149710, 031 ppmi&ti | ¥ 1 161 | &
FA7N-Y 1 161 | AR ERARE 3 483 | TR
7N 1 161 | AR x® 1 161 | A&
INER 3 483 | Tk F 1 161 | i
L=ty 2 322 | A bRy 1 161 | Rt
K& 5 805 | TR {54 1 161 | F#et
RAC( A 0% 6 966 | TR TAN 33" & 4 644 | B
DiEL 3 483 | 1/m7°4200.012 ppmitad | 1 161 | At
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