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PCDD/Fs and Co-PCBs in River Samples in Gifu Prefecturell
Estimation of Contamination Source and its Contribution based
on Homologue-specific Informations

Yutaka YASUDA, Hideya MURASE

Gifu Prefectural Institute of Health and Environmental Sciences, 1-1, Naka-fudougaoka,
Kakamigahara, Gifu, 504-0838, Japan

Summary

PCDD/Fs in water samples and sediments from 6 rivers in Gifu prefecture were investigated.
Homologue-specific patterns of impurities of PCP, CNP, such as herbicides used in past, and
combustion emission were observed in all samples. From these results, we supposed that the
PCDD/Fs pollution sources in river environment were mainly PCP, CNP and combustion
emission. The simple contributing rate computation process using homologue-specific informations
was also proposed. The sources contribution ratios of all samples were calculated by the proposed
method and the multiple regression analysis method. Errors of homolog compositions were
compared with the measurement values or with the estimation values, respectively. In all samples,
Errors of proposed method were smaller than those of the multiple regression method. Therefore,
the proposed method would be excellent in the point of the conformability to actual measurement
values compared with the multiple regression analysis method. The proposed method was applied
to the estimation of 36 river water samples and 15 river sediment samples in Gifu Prefecture.
According to the results, the order of the contributing rate at the investigation sites in river in

Gifu prefecture was estimated to be generally PCP>>CNP> combustion emission.

Keywords : dioxins, river sediment, river water, homologue-composition, contamination source
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WA IRBRARANREROSAFFOUE (B2H)
—RIRAHREHRZ R = PCDD/Fs O ERERNGFERHER & RAM~OER —

[FTIEMN%]
FEWICEY | KREFHIP2~3OFIA2 XTI 3 O HAOTRIZRY BdHV £ LTz, Tied LB
RAIEL TS 2SN, 2, mXTTHEML TR Y £4F5REHEMT. ELORTHESA TEY 9

DTHLIKRAET,

il THRROESY
FlE2 CNPEHEFZH cDHEH

c = ((FEHTEBLDTeCDDsHA L +PeCDDsHEL) X (1—b)) + (CNPEEJET — & D TeCDDsHAEL + PeCDDsHAAL)

FIE3 PPHESHFEHp OEH

p = (URHF B ®OHpCDDsHA K + OCDDHL ) X (1—b)) + (PCPAEJEF — &% @ HpCDDsH i + 0CDD#H %)

[iE] FROMY
FlE2 CNPEHEEFHcDEH

c = (M RAEF D TeCDDsAHK +PeCDDsHRAR) —b X  (BREBEEIRT — ¥ D TeCDDsHHLAK +PeCDDsHR) )

= (CNPEEJFR T — & D TeCDDsHALEL + PeCDDsHALAY)
FIE3 PPFEERBLo DEE

p = (AT 3k D HpCDDs#H sk + OCDDAA k) —b X (BREEE PR 7 — ¥ D HpCDDs#H 5l + OCDDA %) )

= (PCP#EIF T — & DHpCDDsHH AKX + OCDDAEFR)
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TS -k UNAR)I AT —H T =T,
b o UodlEREIC LIMEDO RS & GHEMEA K (A
HO-630 : PALLFLEX) % 4B, BIZ/Nw 77 v 77 4
g — (2500QAT-UP : PALLFLEX) %H{0O {1,
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ot TOM, mEEICR L 2.
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+3E, L EPERERED SRR 4 km O
PHOR @ b HiSicsvwe, £E (0~5cm), FE
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+ % O TR o U0 g &2 50m LI ff bk i
Ly, 7 b v30mLAEMA TLO0MIEE 5 it L.
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KRG CADTHEICHW T v =y AR Y
LAITH VT T —ICBIT LKA T — VEHORFRRIE,
FBLRT UM, AY v 75— DRKIHERZEET
umé& U, 5T 2R EEHHENT0~T um, 2 A7 —
UM T ~33um, FHIRAT—IYMN33~2 um, FH4
ZF—=UM2~11lum, FHHRAT—=IIZOVWTE/ Ny
T w7 4 —DIEN0IumTH B LD,
Z ORI XHEPHA1.1~03emd& LT, &k &k b ¥
Rz sk, £ 218 Lk,

Qi’;j*j{’%:\/ Dp maxX Dp min

Dp max : p A7 — Y DIAKE,

Dp min: p X2 7 — Y DH/NRIE

TIEPERIC B T 2 K5 CAHO P AHsORRE
R 2K T — VEICT OREHFE EEEER3 I
ANOR A

K&k CAHOP AHsORERIHER, 81 27—
VO ART - VE TP AHSIBESRD TS,
B 5 R7—VTZDEEfEH, B [e] PT0.58ng/ni,
B [b] F ©0.40ng/ni, B [k] F<0.16ng/mi, B [a]
P<0.14ng/m, DB [ah] AT0.02lng/m, B [ghi] P
<0.35ng/m & & - 7.

i, ¥R T7—VHEONERE (AMp/ADp) &
wRiTk vk, P AHsOREBEERE S AT
BAMICK 2 R, Fh, 400 ET-sE2&
M2 BRI ERAKRE IS L, KEsNI 2 O 74
R AR 3 1R L 7.
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#3 KRB LAHRDPAHs

BAT D ng/ni
AT = %1 %2 % 3 %4 %5
SE A T £ 22.1pum 4.8um 2.6um 1.5um 0.6um
Ble]P 0.005~0.025 | 0.006~0.030 {0.016~0.051| 0.038~0.13 0.34~1.2
(0.015) (0.016) (0.029) (0.068) (0.58)
B[b]F <0.001~0.009| 0.008~0.017 {0.017~0.027(0.032~0.082 0.26~0.52
(0.004) (0.012) (0.023) (0.050) (0. 40)
B[k]F 0.001~0.003 | 0.003~0.007 {0.006~0.012]0.012~0.028 0.093~0. 25
(0.002) (0.005) (0.008) (0.017) (0.15)
B[alP 0.003~0.011 | 0.003~0.010 |{0.006~0.019]0.013~0.043| 0.069~0.033
(0.006) (0.006) (0.010) (0.024) (0.14)
DB[ah]A |<0.001~0.001[<0.001~0.001[0.001~0.003[0.002~0.008| 0.007~0.041
(0.001) (0.001) (0.002) (0.005) (0.021)
Blghi]P | 0.017~0.025 | 0.012~0.025 [0.017~0.034[0.033~0.075 0.18~0.50
(0.021) (0.018) (0.025) (0.050) (0.35)
BlelP BlblF BIKIF
3 . 06
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S 65 O S s 6 DOy O Dp max : p A7 — ¥ OREAKFE,
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el N ORIV T AT EEN 9 A a2 R L e,
. } T/, PAHsOKEMNOEAELFE, 11emllF
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|
|
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|
|
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AMp/ ADp#F Tt
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0% I I I I

B[e]P B[b]F B[k]F B[a]P DB[ah]A B[ghi]P (tl—;i_g*j@:(()6 /-l m) T%’{JBON?O% é lll_ &5, 2 ﬂ ml/\,(T
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#F4 tHEPOP AHs

HAGL D pg/dry kg

TR il BlelP B[bIF B[kIF BlalP DB[ah]A | B[ghilP
B R EE #zE 45 <0.1 5.2 24 1.3 67
] 20 <0.1 2.8 17 <0.1 36
[ERZAYFS * & 43 <0.1 10 29 2.8 43
] 32 <0.1 8.7 24 2.4 33
Wi 7 4% B * & 44 0.1 8.4 28 1.6 33
T 22 0.1 5.3 20 1.2 24
T K@ <0.1 <0.1 3.0 16 0.6 19
E] <0.1 <0.1 0.5 7.6 <0.1 7.5
B s o> 2 e <0.1 <0.1 0.9 7.8 0.4 12
= <0.1 <0.1 0.3 5.2 <0.1 6.1

—fkic, EEEHETAHOLNE LI I, HRIEKDYS
GBS pmbiicE—2s%2b5, T ALBERDOE
BRlumblhlicE—rz2bo MOy - %
RT T EMEZOM?, PAHsIET S LA IFiED
519, 1 um LINOBUNIFHNCE fFEEZRT
T L b NBHIREPBRVEFYETH 5 T LSRR
e,

32 LTEFODOPAHSs

KRG CATOP AHsD FHEANOEELIEST 2
to, TEAPEEEE, PEAR, TdigeT, L
o, Mhofko 5 S THAL, CNS5DP AHs
BEOWERREL 4 1R L.

CofER, DB [b] Fid, Wit oFais
DEE, TETLERNRELINTH -7/, Ble] P
TREEISHO LIKEFREL,P S 1 kmE TOM
HTREMPI3~45 1 g/dry kg, FEHH20~32ug/dry

TIREE»P09~10u g/dry kg, FEMN0.3~8.Tug/
dry kg, B [a] PCWREENT8~29 ng/dry kg, T
JE@735.2~24 ng/dry kg, DB [ah] ATIZZFEEH0.4~
28 ug/dry kg, FEM<01~24ug/dry kg, B
[ghi] PT3&EEMN12~6Tng/dry kg, FEH6.1~36
rg/dry kg ThHH, ZFICHXTETERVWERETH
5T EDN 1.

T SRS i b O P A Hsig R o Bk
HEK AR L), REKC NEE b TIEERE
PS5 1kmE TOHSETIE P AHSEBESZER LN
WMIZH D, 2kmPUEDOHIFA TP AHSIRER D
BEFLTWVB T ENDh- 1.

Col o, HEHEPENZOKUAHODOP AHs
FEEEEIC X > TR L, EEIOSHE A 5 2 kmbPl B
NIcEEANDRE RO T &0k - k.

REB LA ETIEREBICB T 2P AHs 6 KD DR

kg, 2kmiSLLEIMRE SN, B [k] F oty — v & bR Licns, Tk HPERE LT
BlelP BKkIF BlalP

60 2
E E; E;
2 40 S e / <
% A S . @ 3
2 N\ 2 r \‘\\\\‘ 2

. 4 L 0 L m —
0 1 2 3 4 5 o ; s " s
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6 80
2 2w —e— %
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N N
g 2 2 20
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RKEFDPAHs BlelP
(ng/m3) 0.6
BlghilP / \ BIbIF

DB[ah]A BIkIF

BlalP

§12%  11-18 (2004)

TR DPAHs BlelP
(u g/dry kg)

(@ ) 1k — - = 0.5km = = =A= = ‘1km = =@=— =2km = =& =— 4km

5 K& LA E LD P AHsOBEENT S — v

5 1kmE TOMILTIRB [ghi] PAFHE TR 2 {@Em]
b bEODMRNIRL Lty — v a2 R Lz, $12,
2 kmiSLlE TIEB [e] POSEE FRBLIFTH 0,
WL OHIS & RIS s tvy — v TH - 1o,
KRB CATICH T2 6 IO P AHsDBES
Ny —vEFEOINS ENEA, FETEB
[b] Faskiiasng, BERIFADEB WY —vTHD
fHEEb 7 VAT 7 VO BRE2bOBEEET
ZUETH B En S, LERTLFELELE T TY
ZOTIRIE VSRS N,
3.3 AKRUVEEFDOP AHs

REH UAHDOP AHsOEJINDEELZTIRS 5
7o, EEEEOEJIDKPEEIC DWW THEAL, Tk
HHER AT o [, GBI LRk O R om 1K &K
BIZoWT, PAHSEEOWEMRREERDS RUES
R L7z,

N7k P A HsiigBEE, )1 B3R <IEB [ghil
PA230.Ing/Liti S Ltz hs, Tl DP AHsBER

TRRELINTHh - 1. Fic, bicbmRLickoicH
PERHE oMl B [e] P£30.7ng/L, B [k] F£30.2n
g/L, B [a] P#%0.3ng/L, B [ghi] P»30.Tng/L#
Sh, IhooEIIKPHEALHFEIIITRTIEB
[e] P%%0.3ng/L, B [a] P230.1lng/L, B [ghi] PA%0.4
ng/LiRti s i,

iz, BB P AHsRER, FEIERTB [a]
P#32.7Tug/dry kg, B [ghi] PA35.6 £ g/dry kg i
BEMNSRIS N, TP OP AHsEER FRE
UFrcTh-t. UL, wJIDKERRC BRI oM
#Tld, DB [ah] AM8.1ug/dry kgL KR TH -
reLghiE, B [e] P#3121 wg/dry kg, B [b] F 7385
neg/dry kg, B [k] F2344 ug/dry kg, B [a] PH386
rg/dry kg, B [ghi] PA117Tug/dry ketis i,

T, KFHEMSICB T 2P AHSBEEOELEK
6 IT/R L7ens, @D S DHEHIKDRA L 7RI
#TlE, DB [ah] AD2.4ug/dry kgL KEETH -
72V E, B [e] PA353ug/dry kg, B [b] F»33ug

#5 mJiktpo P AHs

B pg/L

AT Hh S BlelP B[b]F B[k]F BlalP | DB[ah]A | B[ghi]P
1] i < 0.2 < 0.2 < 0.1 < 0.1 <0.1 0.1
B PR A 0.7 <0.2 0.2 0.3 <0.1 0.7
R T 0.3 < 0.2 < 0.1 0.1 < 0.1 0.4

#6 JEEfOPAHs

HAfL  wg/dry kg

TR M A Ble]P B[b]F B[k]F Bla]P DB[ah]A | B[ghi]P
FHEFI L3R < 0.1 < 0.1 < 0.1 2.7 <0.1 5.6
B HE R AT v 121 85 44 86 8.1 117
FHEF)I T 53 33 17 40 2.4 61
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—&—B[elP
—@&—B[blF
—&—B[kIF

150

100

VN
2NN

FEN LR BRI FHNTR

PAHs (it g/dry kg)

X 6

FREFN LR BlelP BH#RAHEAE
BlghilP BlbIF BlghilP
DB[ah]A BLkIF DB[ah]A
BlalP

X 7

/dry kg, B [k] F231Tug/dry kg, B [a] PP40pug
/dry kg, B [ghi] P%361xg/dry ketRih s /e,

BB P AHs 6 KD DEES Ny — v %X 1T
IR LTS, HEIINROIKE X, Lo P AHs6
oy DIREES A Y 7 — v L5, BRI D7
DEBICB 22N MmO THU LYy — v aERL

1T ED S, BT ORI~ OB IRIE S
ni.
Hig, MHWRLILRIMLAIKEBIT 2P AHSD

BNy — v EX T OERE & sy, RE
KREB AN, B le] PAHETREETHZ LD
DELHEUU LIy —vER LIS EN S, HENHEE
2 CAHD P AHsOFINDEENRES 1T,

4 £ &
EHEAEEICE T 5 P AHsOZEHT> W T{EE

T 5o, Rk UA, HEED, KR TERE O

PAHsEES#H2HEL, KROBREEG/.

(1) KZEBULATOPAHsOREIEEIZ, 12
FoVUMLEART - VE TR TEL, N
FMoE s 27—y TEmr-7z. £LT, PAHs
DORRIGEELRE 2 umPl N CEER 15 um
L0.6pm) TIRHB%E LY, M/ T TE <
FAELTWA T EDSh - 1.

PAHs (1 g/dry kg)

BlelP
15

BlalP

KB D P AHsOBEESAN Y — v

——B[alP
—@—DB[ah]A
—&—Bl[ghilP

120

//AQ
/.

FEHNITR

=3
o

S
o

BHBERIE

FENLER

HAMSIc B ) AR E D P AHs

Blb]F

BIKIF

BfT : wg/dry kg

+HEho P AHsEER, ZEICHENTETED
BETH-71. F71, PAHSEEOERKE,
ZE, FTEELHER?2S 1 kmE colifitidid
RV ~_vicdh v, 2 kmPIEO IS TE DK
TLTWB &gk -k,

+IERIEIC BT B P AHs 6 OREENH S —
i3, BEERD S 1 kmE To S TR HERIERL
Licr¥y — v AR L, 2 kmifiLUE T REK L
OB E R -ty — v ThH - 1.

ko P A HsIEE 3, M) EfRTiZEA
EDWEE FRELINTH -7, L L, BIRMME
DML S OPIKBIFTEA L 72BN TR T 1B [e]
P, B [a] P, B [ghi] PAtitant.
JEEhD P AHsid, JEJ)IIER<TB [a] P, B
[ghi] PAfkELE A San, TP AHs
BEEFRMELMTITH -7, UL, mIKEREC
HEERAME O [l D» & OHKDSTRA L 7o EF)ITR i
TREKDLTOP AHsHbant, £/, K
BHho P AHs 6 QREN /Sy — v id, #EiK
O E PN NRTHEM L TV, 51T,
INSDBEENT/ s — i3, REB LA L BHL
L 7oA 2 7R L fe.

(2)

(3)

(4)

(5)
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Behavior of Polynuclear Aromatic Hydrocarbons on the Environment around Road

Hiroshi SUMIDA, Yasumitsu TAKAHARA, Harumitsu NISHIKAWA

Gifu Prefectural Institute of Health and Environmental Sciences: 1-1, Naka-fudogaoka,

Kakamigahara, Gifu 504-0838, Japan

Summary

/

Polynuclear aromatic hydrocarbons (PAHs) in suspended particle matter (SPM), soil, river

water and sediments around the national road were investigated. PAHs in SPM existed over 80%

in fine particles (<2 um). The concentrations of PAHs in SPM samples were high level at the

roadside, and decreased at the sites further than 2km from the road. Though the concentrations

of PAHs in river water were low level, PAHs in river sediment at the roadside were high

concentration level. The concentration pattern of the six PAHs in the sediment down the river

was similar to that at the roadside and also to that in SPM.

Keywords : environment aroumd road, polynuclear aromatic hydrocarbons, fine particles

He
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5z BB IR

ACH T DEEHERDER

—fEXKPpDpH, EC, 14 V4% (1998-2003) —

Rk, AE 5

L3

=
=]

I BN ORRIEN OREEZRT 2 7o, KM, ZmEM, &, SBE, LRI, Ak

By 6 Mk i

BUAID 6FEMT— 7 ZHOTHT L, ROMEREH .

KA S O p HOERIIMEN134.34~5.227T, ECIZDOWVWTIE5.9~29.8 4 S/cmD I TH - 7.
nss-SO . DERIIEE 1310.8~46.6mmol/nf T, NO; IZ>WTI315.3~50.2mmol/n D& TH v, Hh

M CREFREEIIETE <,

ZALS DI I - 72 h3, nss-SO, P HE IO LTI I2ERITE

KiCEBE LI EZ 5N,

R T/ D m WA E R Lic, £ 72, RRAFERIC

FNO, M= I3 iy
KBl e s, ZFEBEAIE

I BIENICE T 2K A 4 kD 9 BEIT nss-SO, %, NH, & Onss-Ca’ A&k o p HITH

AT LI EEZ LN,

F-U—F BN pH A4 viks FRHLEE

1 rLsIc
BIE, HATRMBIENICER T 2 HRER 2 L#I
BHOEN BRI L, BBEEWNIC L 2 EBREEN
BETEALL TV 3 & iRfilrshcwisng, £EICRR
Killi A OBMER BB SN TEB D, BKOBRME S
mz&ﬁwiéMTméL”

i & 28, EMfkErNE=2 1) v 7%
Hizk siirnl ii‘ETEL KL, i, WEPIED
FEBTRE S DME VIS T EL EomtyE o A

@%Eui@%ﬂu%gﬂﬁﬁﬁéﬂmﬁ#%éut
Lo, SREGEME=9) v EEFICERLT
WS BN D 5.

Iz BIELIC 3B\ T b R O BB 7 — ¥ 2 BT 5
fow, BN HiSITB VT, SRR 2 A & T B
HLTEBY, BERICBOWTER 4 ~ 8 FEF— 5 2

WTET 247V, p HOMERIIIE - 234.5~5.20 i
BHThy, 2EL~NVERBEIREIBETH S T & AEHRE
L7z?,

AN, SEKI0~1FEE D 7 — 5 2 HWT, i x
KATDTHES 5.

2 AEAE
21 HAEHMS
SN IC W 7o TR A S 3ORIE T, ZieEM, &
b, &FE, ERNKH, /WEITc, TofE%
K1lic, FozolEs2E 1 IRLi. 8, ZRA
DRI RE N P & T ORI D 7 — 7 13

%ﬁfﬁ @EEMET

1 A

g UL CR AR BT RS2 i & 504-0838 g IR & 55 I i IS AN i 1-1
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# 1 PAEM O

Hh Ik FRAE s [RUEHREUS AT JEIR L | A EA R i =
EREEW | JE Y | REHILIRET422-3 EJE M SRR 10~ 1545
| AR E
L1 RAETY |28 R L BPET5-68-1 (B [SER% 10~ 154
HREETRETESR R
BB (SBETIRINAE) L1-1 fEJE I [P 12~ 154E8 | SRR 14 I B
(R BRI JE TR b AUE: (v 354
LRI | LRI HIT T Er HR2610-1 |[{FEEME | SER14~ 1555 | SER1S4EEE )\ gHT
| A TER L B L0 Ho A
EHACE | BB B L ER BT Y1 1727-27F (RS, | TRk 10~124R SRR 1 34F HE L P s
MERATERL ~Hi S
TR HILEY @I AT 7-468 (R HE SRR 10~ 1548 B
ST ERIE
ST R 3R 2 Hi s

SOKEL BP_L URERT A E 17272

BT 217 - 72, RIT T —ric i N, S oRRKEIRERK10, 114
22 HEHREAZE, ATEBRUSWAE FEIZ/\IEHT 23S A K & < bRl - o8, KiEd, 25
AUEHRICE BN SR~ =2 7 VY 1L, i, EEET, slfcldasTFoZXdids s &0
AW () zF L vElo— b+ HE200mm) DYFNTH - 17,
ZHOWTH2REY v 7Y v I aiT-t. F1, FHEIE
HE O G EIT>WTOMEEAR 2 IT/RL 72, *2 PFAEWHEROSW S
H & E H évﬁﬁﬁf
. pH T A B
3 BRRUEE FRE (EO) e
3.1 B%Zk%, DH&UEC Ilhﬁ;‘l/(j—/(SO/L D) A Fvra< T T 7k
5 = . _ . @A 4> (Noy) AFvra~ NTT 7k
SHEMRORKE pHRUECERIEK, 21 H|HRA A (1) A A ru~ NTT Tk
T ORFEEALEX 2 1ITR L. TUE=UALFY (WH,) |4 R7=/—Lik
2 A 3 pe . = FRU T AAF (Na) SRR
RFEME D A& 0 EH L 7RI K R (31,153 B AL A ) B
~3,040mm D HIFH T H - 2. Fpic/ \IGHT AR L0 BV hA T (Ca”) JRF otk
eI A JRF WO

H38,040mm, 11FEEN2,7383mmEEh -7, 6B, X

#3 pH, ECKUA * vl O

Mg AR ok pH EC SO, NO, Cl  NH,  Na. K" Ca?" Mg?" H'™  nss-S0,° nss—Ca’
(mm) (pS/cm) (umol/L)

KA SR04 E 1794 5. 12 15.4 18.8 22.3 24. 1 33.4 17.4 2.0 9.3 2.6 7.6 17.8 8.9
TR AR 1303 4.77 17.1 21.4 29. 4 23.9 34.4 18.5 1.6 7.5 2.8 16.8 20.3 7.1

Sk 1 245 1613 4.71 29.8 30.9 30. 0 39.2 80.0 33.4 5.3 12.8 3.3 19.7 28.9 12.0

R ARES; 1509 4.74 21.3 26.9 26.5 30.3 45.5 29.3 5.0 19.7 3.8 18.0 25.1 19.0

TR A4 1263 4.62 23.7 26.0 27. 4 24.7 76.8 32.5 7.5 16. 1 3.8 24.1 24.0 15.4

TR IS4 1546 4.56 17.7 25.9 27. 4 24.2 48.3 22.0 4.2 10.0 3.0 27.3 24.5 9.5

Ty 1505 1.75 20. 8 25.0 27.2 27.7 53. 1 25.5 4.3 12.6 3.2 18.9 23. 4 12.0

KB R4 1715 4.38 21.0 24. 4 29.3 22.0 26.0 17.4 2.4 11.9 3.1 41.4 23.3 11.5
TR 134 1339 4.34 20. 4 23.6 24. 4 28.8 25.6 26.9 3.9 20.0 4.8 45.5 21.9 19.4

R 4R 1396 4. 60 21.0 24.0 29. 1 27.3 32.5 29.2 4.4 11.5 3.9 25.0 22.2 10.9

E2Z] 1483 4. 44 20. 8 24. 0 27.6 26. 0 28. 0 24.5 3.5 14.5 3.9 37.3 22.5 13.9

ZIGRT SPRL0HEE 1399 4.90 13.1 14.7 22.2 16.6 20.1 12.8 1.4 7.3 2.1 12.5 14.0 7.0
SRR 1412 4.90 15.0 14.5 27.4 27.5 29. 1 18.5 2.1 6.2 2.7 12.7 13.4 5.8

SRR 124 1153 4.82 20.3 28.1 30.9 27.1 38.8 21.6 5.8 17.7 3.4 15.2 26.8 17.2

SRR 144 1270 4.77 16.4 20. 4 30.0 22.5 39.2 25.5 5.2 7.5 3.1 17.2 18.8 7.0

TR 1GAE 1416 4.58 17.8 21.2 26.3 20. 1 27.6 16.7 2.1 5.6 2.1 26.5 20.2 5.2

SEH) 1330 4.79 16.5 19.8 27.3 22.8 31.0 19.0 3.3 8.8 2.7 16.8 18.6 8.4
SEWNETT R 144 1233 4.99 17.5 21.9 26.9 22.5 55.3 24.0 5.8 7.9 2.4 10.2 20. 4 7.3
TR 1G4E 1278 4. 68 17.6 20.9 23.6 22.8 28.7 18.8 2.7 7.4 2.2 21.0 19.8 7.0

B25] 1256 4. 84 17.6 21. 4 25.3 22.7 42.0 21. 4 4.3 7.6 2.3 15.6 20. 1 7.2

NG %ﬂilofm 3040 5. 10 10.5 9.5 12. 1 13.2 14. 1 9.7 0.4 3.4 1.7 8.0 9.0 3.2
TR LA 2733 4.96 10.2 8.7 15.5 17.1 15.2 13.8 0.5 5.3 2.2 10.9 7.9 5.0

TR 124F 2010 4.49 15.1 17.8 18.7 30.0 16.3 22.7 2.1 8.1 2.9 32.2 16. 4 7.6

+t’J 2594 1.85 11.9 12.0 15.5 20. 1 15.2 15. 4 1.0 5.6 2.3 17.0 111 5.3

LT PRk L0 2240 5. 22 5.9 8.7 6.8 11.0 6.9 4.3 0.5 4.5 1.2 6.1 8.4 4.4
TR T4 2084 5.16 7.5 5.8 9.1 13.4 4.9 10.2 0.6 3.2 1.8 6.9 5.2 3.0

SRR 1 24F 1593 4.82 11.0 10.5 10.9 18.3 6.3 13.4 2.6 7.3 1.7 15.3 9.7 7.0

R ARES; 1673 4.79 1.7 12.0 12.6 19.4 10.2 15.6 2.5 1.1 2.3 16.3 1.1 10.8

TR 144 1645 4.85 8.9 9.0 10.6 14.2 10.6 12.5 2.8 3.8 1.3 14.2 8.3 3.5

TR ISAE 1813 4.85 10.6 8.8 10. 4 20.9 12.6 16.2 2.1 4.7 2.1 14.2 7.9 4.3

SHy 1841 4.95 9.3 9.1 10. 1 16.2 8.6 12.0 1.9 5.8 1.7 12. 1 8.4 5.5

TE1) BRKRIT AR BRI L,
1E2) FEEFORBKRITEROBRIITLHY, ZhUSOERIZMETHMCHS. Ei, KHUTEOTHITHM T TR LI,
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F4 A X VRS ORER
5 4, R SO,°” NO,; Cl NH,  Na K" Ca®" Mg®  H  nss=S0,° nss—Ca”
(mmol/m*/year)
KT FR% 104 33.8 40.0 43.3 60. 0 31.1 3.7 16.6 4.6 13.6 31.9 15.9
SRR 11EERE 27.9 38.2 31.1 44.8 24.1 2.0 9.8 3.6 21.9 26. 4 9.2
SRR 124E B 49.8 48.4 63.3  129.0 53.8 8.5 20. 6 5.3 31.7 46.6 19. 4
SRR3R FE 40.5 40.0 45.6 68. 6 44.2 7.5 29.7 5.7 27.2 37.8 28.7
SRR 1ALEFE 32.8 34.6 31.2 96.9 41.1 9.5 20. 4 4.8 30. 4 30.3 19.5
SRR IR 40.0 42.4 37.5 74.7 33.9 6.4 15. 4 4.6 42.2 37.9 14.7
S 37.5 40.6 42.0 79.0 38.0 6.3 18.7 4.8 27.8 35.2 17.9
EBIRT  ER124RE 41.8 50. 2 37.8 44.6 29.9 4.1 20.5 5.4 71.0 40. 0 19.8
SRR3R FE 31.5 32.7 38.6 34.2 36. 0 5.2 26.8 6.5 60. 9 29.3 26. 0
SRR LALEFE 33.5 40.7 38.0 45.4 40.8 6.1 16.0 5.4 34.9 31.0 15. 1
Sy 35.6 41.2 38. 1 41.4 35.5 5.1 21.1 5.7 55.6 33.5 20.3
ZIERMT SERLOFEE 20.6 31.0 23.3 28.2 17.9 2.0 10.2 3.0 17.5 19.5 9.8
SRR AR 20.5 38.7 38.9 41.2 26.2 3.0 8.7 3.8 17.9 18.9 8.1
SRR 24F 32.4 35.6 31.3 44.7 24.9 6.7 20. 4 3.9 17.5 30.9 19.9
SRR 1AGE 25.9 38.1 28.6 49.8 32.4 6.5 9.6 4.0 21.8 23.9 8.8
SRR LGAEFE 30.0 37.3 28.4 39.1 23.6 3.0 7.9 3.0 37.5 28.6 7.3
Y 25.9 36. 1 30. 1 40.6 25.0 4.2 11.3 3.5 22.5 24. 4 10. 8
ERINET Rk 14428 27.0 33.2 27.8 68. 1 29.6 7.2 9.7 2.9 12.5 25.2 9.0
SRR LG FE 26.8 30.2 29. 1 36.7 24. 1 3.5 9.5 2.8 26.9 25.3 9.0
S 26.9 31.7 28.5 52. 4 26.8 5.3 9.6 2.9 19.7 25.3 9.0
NG SRR L0EEE 29.0 36.8 40. 1 42.8 29.5 1.3 10. 4 5.2 24.3 27.2 9.8
SRR 1A 23.8 42.5 46.6 41.5 37.7 1.4 14.5 6.1 29.7 21.5 13.7
SRR LA JE 35.8 37.6 60. 3 32.8 45.7 4.2 16.3 5.8 64.7 33.0 15.3
S 29.5 39.0 49.0 39.0 37.6 2.3 13.7 5.7 39.6 27.2 12.9
& SRR L0EEE 19.5 15.3 24.7 15.3 9.7 1.2 10. 1 2.7 13.6 18.9 9.9
SERRL1AEE 12.1 19.0 28.0 10.1 21.2 1.2 6.6 3.8 14. 4 10.8 6.2
SRR 1 24F 16.7 17.4 29.2 10. 1 21.3 4.2 11.6 2.8 24.3 15. 4 11.1
SRR 134 20.1 21.2 32.4 17.0 26. 1 4.2 18.6 3.9 27.2 18.5 18.0
SRR 1AGE 2 14.9 17.5 23.4 17.5 20. 6 4.5 6.3 2.1 23.3 13.6 5.8
SRR 4R 16.0 18.9 38.0 22.9 29.3 3.9 8.5 3.7 25.8 14. 2 7.9
) 16.5 18.2 29.3 15.5 21.4 3.2 10.3 3.2 21.4 15. 2 9.8

p H O & T A O RN E -5 134.34~5.22 D #
FHThy, SHEETTE434~460E K<, @bfiT
(34.79~5.22 & @mh - 7o, F o, BEICEE LT,
JNIEHT 13 Rk 10, 114ERE I b ~CSERC 1288 1T K <
o7,

E C o & &S o FMME 1913, 5.9~29.8uS
/emT, MigRETE, EErpEBHEET13.1~29.8 1S/
<, FREEMIE T5.9~11.7 ' S/cm & KW #[A) %
RU7e, Fio, BAEMCRTPRI2EELIBES P E S
Y (N
32 AF VRS

HHEMEA DA A YRS OREEL 3, TOEE
By DBREZALEK 3 1R L, 7z, KfFAMSO
14 VRN OREBEE 41T, 0O EEE) OFEL
{bARK 4R LTz, 58, A4 v EDvy Y ad
* v O IEmE RS (nss-SO. 27, nss-Ca®’) 12—
W, HBEHNECHWSRTWEF b AL LY
WA IC T B RIS XHE LYY,

nss-SO4 O ST A ML DO NN E IR 135.2~28.9
vmol/LOFPHTH b, HiLE T, KIEFAH17.8~
28.9 umol/L& &<, @ilmiAd5.2~11.1 £ mol/L & K
<, FRErEEHIER <5 < RIS TRV R 2R L.
F 7o, KIHEM S O FERLE E1310.8~46.6mmol/nt
O#EIPHTH v, HEE TR, KiEA26.4~46.6mmol/
nt &2 <, Eligs10.8~18.9mmol/nt & D15 Hs - 7z,

cm & &

JNIEHT 3B RE RV 00, BKENZ VI
O, FHENERRIZ Q- 70, BENITE, NEEE
IREEORIET, ZiE R, T KOs L Tk 10,
LRI H S, SERRI2AEEE SN L, = LI & KiE

M, ZigRMcEYeE R LTWS, ThiE, P
RIVET HIcR =B A2 S 0, IEEEROGE

BHERCBVWTS, TOEKATZOER DN TH S
SO NERIEREEZHMA 2ENLBAs N 51EET, Th
DEKICSEEAENIT LI EEZ ONY,

MR A A >~ (NOs ) ORI S N IR
136.8~30.9 u mol/LOFEPHTH b, ML <TIE, &l
Mi536.8~12.6 L mol/LEK <, FRIRRFHHIN T 1335
22D 15 < 22.2~309 umol/L & & h - 1o, BRIEMIC
FKHEM, 2R, @, AT E 04 EE 2
SIZERICHh I ToRWINd 2 2R Lchy, &F
FHCRERZILE A SN D - o, KA O ER
L& E1315.3~50.2mmol/n OEIFH T H 0, EilThH
15.3~21.2mmol/nf &V 15 h - fo. JNEH] T 3 nE
HEMEWb OO, BKENZ VY, ERLERR
Z < -,

s 4 A+~ OIEME RO 1 4 v icxtd 3 Y&
o (NOs /nss-SO4* ) 2K bR L7, Mg %
BHF o<, BEZ(icowTid, K, 2iER
[T AN 1 el e S A N K S s RS Y R P2 S
ICEBITNS Ko, T, NOy & bhsdi
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X4 FZA A VRO E R ORFLL

Mol b b 5T, Rl =FEEKIZ X 52
WL Unss-SO P BENG Bt EEZS
nit.

TVvE=U LAY (NH,Y) OKFAER S ONE
SRS 134.9~80.0 £ mol/LOFETH v, HubT
(&, KIETA333.4~80.0 t mol/LE @& <, EilifiTd9
~12.6 pmol/L &K<, SRR Tm <, B
Wown 2R L, BFAEMSOFEREER
10.1~129mmol/ nf O FEF T dH », KIE T H344.8~
129mmol/nf & % <, &l ©10.1~22.9mmol/nf &
SIS In - 1.

nss-Ca®" O £ 3 & #h 23 oo N S 2R 133.0~19.4
pmol/LOEPHTH v, MAM T, FHRMEHIET
B, REEHIE TR 72 - 7o, BB S O ERIE
H(35.8~28.Tmmol/ni DFiFHTH - 72.

3.3 BIERFHODTE

HWHRA44+v (C1) oF bYoaf4+y (Na')
St 2 UBHNOWREEA A v E ALYy A4 4+ v DIF
iRy ORI ER IR L.

Bkho Na'dzzold & A EnmgEdksnT
Bv?Y, BHNO Cl'/Na'l31.07~1.37& koM &
(11D v Enrs, BRKbhoCl dzoid s
AEDRERREEZ S,

¥ 72, nss-SO4* /SO, % $%0.92~0.94, nss-Ca*"/
Ca*'730.94~0.96 & CoFEM A bW EZR L 72 T
Lo, EBERFBREKTDSO, " ECat DRI
METEEIDRVWEEL SN,
34 AFUESDIEME p HE DR

HiD &0 44 w5 OANa EClTidZDIE &
A EDNEERSTH Y, p HERET 2 RS SERAI,
fa A A4 VRS TIENOy  &Enss-SO, P T, BA 4 vik
77T NH, &nss-Ca*"&FEZoNb7cH, b

1.2
10k NO; ™ /nss—S0,%~
08
R
M 06 f
04
02 F
00 N N N N N
10 11 12 13 14 15
FE
—— XiEh —8—ZhRm ——&BEREM

—h— XRMET —O— /\iEHET —o— i

5 NO; /nss-SO,* ORFFEZAL
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5 R T OB

nss—SO44_ nss—Ca’ ™"
Cl /Na /8042_ /Ca2+

KA T 1. 10 0.94 0.96
KRR 1.07 0.94 0. 96
ZiR R 1. 20 0.94 0.95
ERIET 1.06 0. 94 0.94
AN 1.30 0.92 0.94
=i 1.37 0.92 0. 96

(4 HLh)

DA A VRSO DEEE pHEDBEKREX 2 X 3 2 H
WTHRET L 72,

JURRHT T, SRR I N124E 1 p HAME TR
L7coid, NOs BEEdE AL G- f2h,
nss-SO, P EBEMSEEINL, 7/, Choxdfd s
NH, & nss-Ca’ " BEE ORI LEL o/ &
DEREEZEZ SNz, Tk L, KiEM, 2R
&R AR e RI26FFE T 1dnss-SO "3 E U &k 5
ML Twaicbrhrbo T p HABMET LEEh -1
D, NH,", nss-Ca* MLl sicks L&A
Sh, KENTREICNI, o, ZERTTR
Fflcnss-Ca’ "D EH S LicbDEEZ SN,

ZD&HIT, ¥FiTnss-SO,*, NH, M Unss-Ca®”
DEELEEH, ERIENICE T 5K0 p HicE%
MiFLicEZEAZ oL,

4 £ & o
iz BN o R 0 EREA R T 2 72, KT,

Zig i, s, SR, BRI, RO
6 Hig T B 1T B ERRI0~15FED 7 — ¥ % W Tl
L, ROFERZG .

(1) BHAEHSOEREKEIL, 1,1563~3,040mmD
HiPATH - 7o, KFAEMS D p HOERINEFE L
4.34~5.22, E CIZ>W\WTI35.9~29.8 uS/cm® HiPH
Tdh -t FFITE CIEPRI2FEE DI 208 e [a)
VNP

(2) nss-SO,* DO FFEH H O EMILE & 13108~
46.6mmol/ 7 T, NO; 122 W TIF15.3~50.2mmol
/m DEIPTH v, HILHTRERMESIKTE <,
TREH I T/ 7 WERI AR L 7z,

%70, BEICENO, & HRME LD
15 72D, nss-SO. LA RITD LTI FRK124E
L@ Bl En b, ZEEEADBKICHE
LicEEBA LN,

(3) nss-SO,?7/S0O,% &nss-Ca?"/Ca’ i3 & DT A
MbEWEZR LI Eh 5, R HE BE RN
2B BRAKFPDSO, " ECat DRI KX T
BiabirwkEZ SNk,

(1) BRENCBT 2BKIPDA 4 Yk D 5 B E;
1Znss-SO4?7, NH, " XU nss-Ca?* /KD p HiT
WEBANT LIEEZ SN,

X #

1) BREEE @ BRYE R SR TE A
2004.

2) 2EREH RS ERAS |8 3 KRN 2E
HEWREE CEkll~130F &), 28, 126-196,
2003.

3) MM, BHNRL IRREICE T 5&iIL5 »
DEERYER OIRDL, I BELREBR B W TR, 6,
22-28, 1997.

4) REFRAARERE  BRENERE~ =270,
1990.

5) BRVERN SR 2RI © BRVERT SR A
&, 1990.

6) JIFNE, BB @ =TEME KD il
aALPEIS O SRR L) = IR P, 2R BB
JioNiE, 26, 243-248, 2001.
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Monitoring of Acid Rain in Gifu Prefecture
— Acidity, Conductivity, lonic Deposition in Rain Samples from 1998 to 2003 —

Taketoshi OHIRA, Hiroshi SUMIDA

Gifu Prefectural Institute of Health and Environmental Sciences

Kakamigahara, Gifu 504-0838, Japan

: 1-1, Naka-fudogaoka
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BRERPFO Iz VINSIVENMED
BB EICEBIH/ITICDONT

ZWMte .z, KBS, BARRE—, HEd— K5 Ik

E F

EREMICEZN L RAEREEROREZEH & LicaiikoRi 217 - 72, EREMSPICE VW TE
& 2303 BEKERERNTHEH s LR EF O 2120 (Fohrey, vz 7RKY) Yy, =
J=2K)Y, Z2VTFNIYV, T2V I7NV53y, =RIVVE—=I, YINWNFFT 4N, T2V TIVTIV,
SNIVFF T 4, YT I3V, Ne=bhavy 72V 70053y, 5557 4)0) iIZoWCHEMEME - H
PLCAWTIC D  GIEIN ISR ZRET L e, @A A v — Y » V8 5 2D FERICC18 — b
oy VNS LaEETHEICKD, WREOIWE G 4 v Ah 5 a1, hHEON-=be Y 7 =
YINTIVROETTT7 4 VECL8A T Al RFEa NS T E AN UEE ZITS T Lok b B
HETHPLCIC X 0t 2 2 EATE . iR (n=3) &, ~Y Y K=, NUVFF7 400,
5557 4 TIE81.1~95.0%Th b, fth9¥WHETIF90.9~989%Th - 7z. HEREEIILC/MSH A 4 v~
~7 —il#H %2 O TLC/ESI-MSIZ & 0 i1V, MR 10V K O FR N E & 2 1> W CaFRIC[EE 4 % <
EWTRETH - .

F—O—F I HEEAN, B4 RS S A, BRSNS EHPLC, LC/MSHA 4 v~ 7 —il#,

LC/ESI-MS

1 &I

RAGEE S AT X 2 R E L, BUFRTD» S S H
PEIEIC O W TRE AN D 2 A, HICHITlRE
PR REE A S B I X B ESH T X TV BIRN
b b, o RCHIEKESS - HEHN TR
A I N BT, RV E V], FRIZRTIZE
EAEBT VA B A RO CIEEERTH 240
2w, N LA T I VETh B, BEALE
OYVEHEIIEZE R LB A 4 v 23#fitig ic & 0 BE i
M, WBRAAHETH 2 EEA o 50, ERERER
R OAHTICBVTIE, 27 24 v b EEO BT
EROEIENBIZEAETH B Y, KL TIRLC
/MS, LC/MS/MS% D AT & A hHEIT B L
THORML S BT OREL LS RVEAELZ L
FEBIRE N O, KSR, fRAERICB L ThA 4
YRS T s K B BRI E I BB S EAE V.

T, 7Y vHECTHEEMARUESHMCERS

N3/ V7= KF)y, T7=F) Yy, Z=zvF5I)b3
Y, 7xVI7NTIV, RYVVE—=I, YT HITI Y,
Z LClE U AR LB inE s - I H
FHENZYaALE Y, 3Ly, YILVFF 7 4
W, ST F 7 4 VOIOEIC D W, G#k A A 58
M =7 7Tl L, BB SHPLCIC LD
RIRE T 2 Akl oW TR L 72, fHEE IS W
T, HESY BhEHEP OGRS Z20.1% D A
/x5 —n (1 1) <L, Thzmbha4
VAR TREEL L CHPLCOMTIC it L BAT ikl %
BTwalEns, HL01%D AR/ A5/ =V (1
1) e wic, £/, HEHNTHEHSINAN-=
hov 72y 7vT 3y, FEEERENE - BEHKT
HHINB Y5574 1D 2YEIT>WTIE, M
ZRS TIA A v R Ic RS s wice, Cl18
=T aefllAaEOE TREICHET L, AR
@ MHPLCIZ & O 534 2 ik 2 #ET L 7z,

e B IR ERAB BRI B 0T © 504-0838 &I i AR AR Fr1-1
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% 72, HPLCEE THHTRRSS Mk & n /254,
LC/MSIC & 2 BIFEMNMBIETH B 128, T Do
Lo WTHRH L. LC/MSHHr, #51cLC/ESI-
MSicEs W T, REFEREEERG 2 o OB E)HHE T DX
RYVEEA A ks, HoNMh 5 2 icifirs €3
LW FENLEEE BN, ThERSTITEA
v h S LA ASME LIS, LbL, 44
M T A FEREESUING S, /4 XOFER, H
M AMEE W RSB 0, ChoR RN T
BV, HAMEOEWCISH 7 A TR DM 12
FITEA A+ v T —REOHHNEAL SN EH, £<
DA A& v 7 —HEWRIERETH 27D EHTERD
V. ko THER, BElRT v E =9 4, FBEOMIEE
BT ZFEH LTV T EBZ 0, ZoEE2sy
AN 21 ZREE S S8 D - 2. 4lal, LC/M
SHOEERMA 4 v <=7 —k#E GG+ ) 2HL
5 licky, MAKDOEWCI8A 5 %ML TS
By % oy R < [RIEH R 7o 0 THFE TS 5.

2 EBAE
21 & #

Fpkld, IMFEEICEBENO NS v 72 T =05
B B S R A 4 R O BAERE I [H]
UKIERIERN K S v 72 87— X DINE L cgiE
FU v 3 ke R E L
22 HE, BEFBRRUBHEHAI=NSA

RHEIATE L FIDEAER T (B "Wy m h v e VIERR
MR, (LR L3 (BK) ®3 b v v /IR
b, WIDL-/ vz 7 = B vHEBESR, F7 <
VTV VRS, v (57275 3
VIEERIE, Bl Yy K=, TAU7RIBETIE (BF)
BOAEHGHEBR 7 = K1) v, [ERAEERT 4
Fx7= KN vk 2%/ —=VITEMAL1I000me/Lix
WELIebDERNLO2MERR/ A 5/ —v (11 1)
BELTHOE, £/, N-= oy 72713
IV, VI VEEVIVTFF T 40, NIVFF T 4 VIR
W3, 5457400, YT VHERRIE 1K
IR ERT SR & s B E (EERER) XD
ZHbDE, A5 — VIZERL200mg/LE LZ
NEMRL CTO2MREERR/ # 5 7 —v (1 1 1) WEik&
LT L 7.

ZOMOEIE: x5/ — VRO T =) VIEH
HAEE T (B ®WEdgEs e~ 7570, DA
W e e, b Y 7 ov A o fER I ERR RS, T v E
= 7 IKIE[E28% Kl dn, WERRIEF A Z 4 7 227 (BB

B S, 50 U OVEREE S N U v AR A v RT —
7 o< b, 0.5bmol/L~7"% 74 o-n-f§ikE (LI
PFFA-4) JKIEMRIGRFEALR T3 (Bk) BLC/MSH
A A v _T —HFEEH .

W8I =h 54 @4 4 v Hh 5 41350 7
vi#lE v F 2 ov— FLRC SCX500mg, Cl187 5 4
Fo o+ - -y F¢y 7735 2C18
(360mg) %MWz,

23 EBRUAEEMH
231 HPLC

EEEIEHT v 2 57 43 v b o — 35 —SCL-10A, &
v 7LC-10AD, Mt #iSPD-10A, 77 v % —DGU-14
A, #Z AfEHREMCTO-10A, F— # MLIEHECRTA
plus Z MW7z, ESH LI N TEREL <.

# 5 & CAPCELL PAK C18 UGI120 (4.6mm I.D.
X 250mm, 5 um); K4 UV210nm (FGA 4 %
Wk 7 oA HBORHANERE), 0~6.043=UV283nm,
6.023 L% =UV2l0nm (C18KHL A 5 £ 77 HEEHIE
W) s A5 a4 —7ViRE 40C, B#HH: 7€ b=
MUK/ ST ) VEREEF b ) o A/ 7oA o
fiz (470 1 530 : 6 : 1) ; #iE : 1.5mL/min. (BGA1 # v
ZEAEE A 5 A HECRHERE), 1.0mL/min. (C18
K8 5 s HECRHIERE) ; AR 20 1 L

wH, N-=brovy 727053 ViZOo0VTIE,
—bte vty R e b5y RBEWENGEET B0,
o< b= N 2AKNET 50, RERRORVE—
VECHSE Ay s X A
232 LC/MS

7 YLr v #1100 SL LC/MSDA{EH L 72, il
EEMER LI M TR L 7.

A 4 vk BSI, Positive ; Vcap® - : 3000V ;
757 A vy —BE 100V, 2754 F—=HZ N2
(50psi) ; 24 2 5 N2 (10.0L/min., 300°C) ; #1 5 & :
Inertsil ODS-3 (2.1mm I.D.X150mm, 5 ugm); /1 5
LA — T VR 40°C; BEIEO (51 4 At
# 5 L EFVEHRER) © 0.5mol/L PFFA-4 JKi&#E10
mL%Z 7 & b= » VVIZERR L1000mL & U 7ciEik/ 5
mmol/L PFFA-4/kiAi% (20 : 80 (8 min.)—(25min.)—
60 : 30 (10min.)) ; WEHHO@ (C18KHLH 7 £ 7
BHIER) © 0.5mol/L PFFA-4 10mL/KiE# % 7 & b
= b Y OVIZEERE L 1000mL & U 72 7&#/ 5 mmol/L PF
FA-4K¥#E (45 @ 55) 5 & ¢ 0.2mL/min. ; FAR :
5 nL
24 HHAROFAS

X1 BRHA R O TR RS & O IS BERE O [



I BRI PRI BRI 2 il

BHE, M < B L 2 010~50meg A REEIcaD, 0.1
WA/ A% 77— (1 1) 10mLEMAKEAIRD
B0 5 16 I H B 217 5. iz 443,000
A%z T 5 AflE R L, BRI L RS IO
0.1% b A/ # % 7 —v (1 1 1) 10mL&EMA[6kkiC
WUBRL, RERZED LBKREGHLES. ORI
0.1% D AR/ A% /=) (1 1) ZINA20mLET 5.
MR e #1155 il (R O B & 13, 0.56~2.0mL % 1E7iff
Wmy, 01% Y AR/ A% /7 = (1 1 1) 2NA25
mL& 4 3. RIT2DmLATD b mLAEIFEHEICE D, 785
A& VA A 5 L TFEICCI8 A 5 & 28 L iR A
Sh (BbohUHAY/,—=5mL, 0.1%0 A/ 2
g/ = (1 1) 3mLpe#) w5, #1201
%A/ A% /= (1 1) 1mLKkU/KSmLT
L, FHoCI8H 7 ax2WOA LT, BWEA A v
RaH S LEAy /) —bml, TVYE=TIKL2%E
HBA5 /7 =1 ImLTHlET 2. KIZT v E=TIK2
%afr Ay s —2bmLTEM L, 1 MBERRRZINA R
MEIChmLELY YS9 74 VERUON-= B Y 727
W73 vaERHEBMEROREHAKRDOE L. Jic
oA L7C187 5 &%, 0.06%IKIB/KEZEF b DL/
A%/ —ov (75 25) 10mLK& 7K 3 mLTHE@ L, *
5 /7 —3.0mLTEMT 2. ORISR ENAIE
EicbmL&él, 995374 VRUN-=bBY 72V
7N 3 VEROREHERO & L.

3 WRRUEBZE

31 BEANSLOER

TN VG EEEEA RS S, SRR E L E
DOHTY 557 4 VIFZT DN THEETOERETHHE
O—VERERLETINERTHDY, £LN-=twvvV
T2V INT IV REOERFET N A VR = LA LS
IBELL T VA A2 RS L0,

£-T, 95537 4 VKUN-=b+vOY 72T
53 Vv ERCI0ME IS W TIRIEEEO 1o isi A £
VA 5 A EMHAL, SIS VEIRL2Y
BIZoWTE, FEICCI8H I 4%t L TR S,
[ R o ROl U
3.2 BENSLHIDDAEES

BW'E A mg/LD0.1% 0 A/ A% 7 —n (1 : 1)
Wi b mLIZ > W kSl A 5 2w L, £ DAL
BAEAKIKRUOER2ICRLE., BAA YR Wh 5600
DEHITOVTE, NUVFF7 o vERTIE, 0~2
mLOMEICRIAHE S 2 ~4mLOMEICIZIEeE
BHL, 4d~bmLichI»ITiEHMivwTnsg &

§125  25-33 (2004)

| E{&FE 50mg | | RARE F2mL |
<—— 0.1%)UEE/*4/—1L(1:1) 10mL
| BAREVEELALNSISHMBE KL |
I
[ 53000 5HRELDE |
I
[ tE® |
I
| %iE |
<— 0.1%VEE/*3/—(1:1) 10mL
BIFRICEE FME . ELH ML LE®RE
SN LEREEHED

<—— 0.1%)VBR/A/-1(1:1) ———>
| 25mL i

| 5mlL |
I
SRS (4K #h75500mg T EBIZC1ehF A
FEGLELOICATR
[SERTIZA9/-15mL,
0.1%VEE/*8/—(1:1)3mL%k %]

[ 0.1%)uBE/*8/-1(1:1) 1mL%% |
I

[ KsmLgE® |
| 0181131\’¢|“~HSLU9H‘ |
[ #-1 slsmuft;‘% |
| 7‘1{:7|’7K2%‘§'7§}9/—)b1.7mL5§L?§'C%> |

[
[FoE=7 k2% & H H9/-I2.5mLiE H]
|% IMBEES
[SmLGUEERD) |

| Cish7 L |

[

[ 0.05% R ER K FFHI9 A/ #9/-1(75:25)10mL% % |
[

[ KkamLksE |

[
[ #8/-1 30mLiAH |
<K

[ 5mL GREHERQ) |

1 BRHE R DRI



I BRI PR A BRI W 2l

F1 BA A IS 5 Lo DR
(%)
AHALE (mL)| 0~1 | 1~2 | 2~3 | 3~4 | 4~5
vty [ 0.0 | 0.0 [ 968 | 1.1 | 0.0
Jvz7=p )y | 0.0 | 0.0 | 965 | 1.5 | 05
7:h )y 00 | 00 |93.8 | 42 | 0.7
VEVAN AV 00 | 00 [96.6 | 1.8 | 06
vty 00 | 00 |97.7 | 0.8 | 04
W=V 00 | 00 [929 | 15 | 04
YW 740 | 0.0 | 0.0 | 960 | 12 | 0.9
Jz/7W73 | 0.0 | 0.0 [ 945 | 13 | 1.4
N4y | 15 | 182 | 72.8 | 141 | 0.0
V7 My 00 | 0.0 |94.1 | 24 | 00
(K48 4. Omg/L% SmLAT)

F£2  CI18%4 5 2» 5 OIAEHZEEH)
(%)
VEHATE (mL) | 0~1 | 1~2 | 2~3 | 3~4 | 4~5
B 57 40 724 1102 | 09 | 0.0 | 0.0
N—=bmY7z/70737/| 863 | 11.1 | 12 | 0.0 | 0.0
(BG4, Omg/ L% SmLETH)

Mo, FIHOLTmLEERTRO2.5mLAERIL 72, /Y
WFEF 7 4 M50 TIE0~2mLicBLTHEHL
TV5D, ZOENTHNIFN% L LOEIGRIZE S
NsEEZoN5. Cl8h 5 4 5DEHITOWVTIE,
0~2mLTiEELEEHL, 2~3mLicbdnic
BHDBEEC &S, IRHEEREIE3.0mLE L, 75
B, CI84 5 A FAEMLAEIO KM KR, A 5/ — Vi
TNy D3 L meXTVf%@D%
EFREEND - oD, TOESZELSHL 20
i AR L 7.

S
o
o

OV UM
odkut’y

W N-ZhIY7IY7053Y
O7zv7hiy
A/NVITINYY
ALY

200 | ®#71VINTTY

ot mhnE’y

w
o
o

(%10,000)

w
o
o

250

uv/s

150

100

50

80 mg/L 100

§125  25-33 (2004)

33 & = ¥
FRERR X 2 1IT/Rd & D
F)v, T72FY) Yy, Z=2vF3iy, akLvVEY,

Icv vy, JIVT 7 <
< VYR —=W, Z72v7I53v, N-=hDOV 7=z
Y77 I IcoWT, 1.0, 5.0, 25, 50, 100mg/L®D
BRI B W T 3 [BlFEA DA fE I & B e i m ik
ICEDER L 7o, W &N %8 2 BRI 7S BT %
AL, HHBARHIE 8 THE2TIZ oW T0.999LL FTdh -
o, £, YIRS IV, YIWFFT 40, NIFF
T4, FY 5T 4 NITOVTIR, EEYHORNA
FoWEEch - 1272, 0.4, 2.0, 10, 20, 40mg/L
DIREEICHB W T EEE & [FIR 3 [l A D fEIC X 54
SRR KL D BRER AR L 7o, 2 0f5R, X3
IR T & O ICHBIREE 4 YE 4 TH30.9990) F %R
L, WIn &S %M 2 B ERENG ST,
SRR LA 4 v 23l 5 504 4 v AR
i, A= —AFMIZE B E0.395meq/500mg TH %
fow, iz D 1 /2 WsEkmichiBsnice LT
b #90.2meq D EE B HII ST D IRFFICHATE 5.
SEO[AEWE TR FEO/NS VT =2 v TV Y
1000mg/LixiR % b mLEfm L T $0.034mmol Tdh 5 /-
b, REERICOVTRENEREEHLEEZION
5, Fi, Cl84 7 o DK R GEHEZD DI L
LB 1 %REEEd 2 EVvbh, [ERHCERED IR S
KhHAEaNE LTS, 1.8mglREOREENAIFEE 72
D, SmLEMT 255 KIKT 6360me/LORKEE T
RS S C L1 b, AAld, &EEET100mg
/Ld %\ i340mg/LE TOMREMBETH Y, TNl Lo
B OKEFZIT > TV WA, AT 7 F5HDHERD
D&, EEMOIVEEZEELTVIEELHD,
AR REP O FEA 5 AT & > TREICHREDH

—_
Yy
o

oN LT T4l

120

(% 10,000)

mULT T4
100 | A%%7740

LIRS
80 |

uv/s

60

40 |

20 +

0 10 20 30 g/ 40
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3 IR
(ug
A=) 1 AVA WA ALV A S VA Vs 2V BEI A AN
7.2 4.0 42 3.6 2.4 2.2
AN VA WEYY AV N a2 A R ZAR VAVA R AV A B = BN EVY) A
3.5 8.8 3.2 9 11 12
Blyg L5 BAREMED D B, = OBE REREG R A HI L., CORBIKERED 207 55 7 4 VINTA

590, BISHREE TOREROMAFNBHEEL 125,
34 tRHRR

R AR %, 20— 330) ICLEHL L
(#%3)., ZOEOBRBRAEZR LoD Y Y K=
THV22pugTH 7. FITHRERAN RSV O
BN-=bhboOvV7=2v70353v02ugTh-7.
WIS IEF OB ES AR K B B IE Hmg R &
26N, SEHRE LZI2WEERIET 20
T, RABEETHELEEZLONS.

35 HPLC/O<w I3 L

K EEYIE 100 1 g a8 B - R A 5h50me 1T A L,
FURFHELS B - TRILER 21TV, HPLCAOHric fit
Lo sa<w s 75 a2 4iipmlic, B4 v
uh 5 AREFE O SITTI, SYHEOSEELRIFT
IHE & 18 2 My bR S Ly s o, F/, 3.6
THRNB X HIc~ Y v F— VI RRBMIGE S 2 &k
SfRET, 0¥ — 7 fikk D LErfcic 1% 019
SEEICE =7 BSHET 20, 20 2250E—-27 &0
NEEBBIFTH - 7. C187 7 AMEEMIE I B T 55
Freid, PREFFERE OB WALE I R < IR S 13

—
PE—

423z ORERMOEINERKTSH %283nm T
WEL, PDl#E210nmicZH L, HicHhiER< 95
e OEIF1.0mL/min. & L7, £ 29EIC>
WTRPHEMETH D A 4 v =7 =R B SE L L
fEifl < 2B S 5 odFc e A3, B
A& VT T A RFFYE D S Hr &[] R B & HT O
. SOOI AICBVWTS, KREEELE
BZHRMERRY B S NT, T 2YEOHHES BRIFT
-7,
3.6 AMENXEER

BHRNO KRSy 727 —TliGes TV 3EEHN
DFEXITE & KIS H 7 V] 4 BlR A 50me, MK OREE
s ARG R 3 B 2mLic, 8S¥1E (Fohuv
vV, /NI T7 =Ry, 78 Y) Y, 7T

v, dbvbEy, RVVYFK—=I, T2VTITIV,
N-=hrov7=2v7353v) £20mgZiRiNL %D
EUNFE RO (n=3). 48 (VVFF 7«
W, SNIVFF T 4, 5557 4)
ZOWTE, BEGOEMNAFILRETH > 727w,

K100 wgZ RN L £ DEIERERKD 72 (n=3).

YT T Y,
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Analysis of 12 Non-approval Drugs such as Fenfluramine

in Health Foods Using Solid Phase Extraction
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Antitumor Effect of Resveratrol Oligomers against Human Cancer Cell Lines and
the Molecular Mechanism of Apoptosis Induced by Vaticanol C

Tetsuro Ito* *, Yukihiro Akao*, Kenji Ohguchi*, Kenji Matsumoto™®, Toshiyuki Tanaka™* *,

* %% Yoshinori Nozawa*

Munekazu Iinuma
*Gifu International Institute of Biotechnology
* *Gifu Prefectural Institute of Health and Environmental Sciences

* **@Gifu Pharmaceutical University

Carcinogenesis, 24, 1489-1497 (2003)

Twenty resveratrol (3, 5, 4-trihydroxystilbene) (Res) derivatives, which were isolated from stem bark of
Vatica rassak (Dipterocarpaceae), were evaluated for in vitro cytotoxicity against a panel of human tumor
cell lines. Among them, seven compounds displayed marked cytotoxicity. Vaticanol C (Vat C) as a major
component induced a considerable cytotoxicity in all cell lines tested and exhibited growth suppression in
colon cancer cell lines at low dose. Vat C caused two cell lines (SW480 and HL60) to induce cell death at
four to seven times lower concentrations, compared with Res. The growth suppression by Vat C was
found to be due to apoptosis, which was assessed by morphological findings (nuclear condensation and
fragmentation) and DNA ladder formation in the colon cancer cell lines. The apoptosis in SW480 colon
cancer cells was executed by the activation of caspase-3, which was shown by western blot and apoptosis
inhibition assay. Furthermore, the mitochondrial membrane potential of apoptotic SW480 cells after 12 h
treatment with Vat C was significantly lost, and concurrently the cytochrome c release and activation of

caspase-9 were also detected by western blot analysis.

A New Dimeric Stilbenoid with Five-Membered Lactone Ring from Shorea hemsleyana

Tetsuro Ito*, Toshiyuki Tanaka*, Munekazu Iinuma* *, Ken-ichi Nakaya*, Yoshikazu Takahashi®* * *,

k ok ok * k ok ok ok

Hikaru Nakamura . Hiroshi Naganawa™® * *, and Soedarsono Riswan
*Gifu Prefectural Institute of Health and Environmental Sciences
* *Gifu Pharmaceutical University
* * * Microbial Chemistry Research Center

* * * * Herbarium Bogoriense, The Indonesian Institute of Science

Helv. Chim. Acta, 86, 3394-3401 (2003)

From the stem bark of Shorea hemsleyana, a new dimeric stilbenoid with five-membered lactone ring
(shorealactone) was isolated. The absolute configuration was determined by means of 2D NMR technique
and X-ray crystallographic analysis of its p-bromobenzoyl derivative using anomalous scattering of the

bromine atom.
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New Resveratrol Oligomers in the Stem Bark of Vatica pauciflora

Tetsuro Ito*, Toshiyuki Tanaka®, Munekazu Iinuma™* *, Ibrahim Iliya®, Ken-ichi Nakaya™,
Zulfigar Ali*, Yoshikazu Takahashi* * *, Ryuichi Sawa™ **, Yoshiaki Shirataki™ * * *,

Jin Murata* * * * * and Dedy Darnaedi* * * * * *

*Gifu Prefectural Institute of Health and Environmental Sciences
**@Gifu Pharmaceutical University
*** Microbial Chemistry Research Center
*# # * Faculty of Pharmaceutical Sciences, Josai University
*# * %% Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo

* KA A H K Herbarium Bogoriense, The Indonesian Institute of Science

Tetrahedron, b9, 5243-5263 (2003)

Five new resveratrol oligomers; pauciflorols A-C (1-3), isovaticanols B (6) and C (8), and three new
oligostilbene glucosides; pauciflorosides A (11), B (13), C (14), were isolated from the stem bark of Vatica
pauciflora (Dipterocarpaceae) together with known 17 resveratrol oligomers (4, 5, 7, 9, 10, 12 and 15 - 25)
and bergenin (26). The structures of isolates were established on the basis of detailed spectroscopic
analysis. The typical and characteristic spectral properties of some resveratrol oligomers were also

discussed.

Inhibitory Effects of Resveratrol Derivatives from Dipterocarpaceae Plants
on Tyrosinase Activity

Kenji Ohguchi™®, Toshiyuki Tanaka* *, Teteuro Ito™ *, Munekazu Iinuma* * *, Kenji Matsumoto ™,

Yukihiro Akao*, Yoshinori Nozawa*

*Gifu International Institute of Biotechnology
* *Gifu Prefectural Institute of Health and Environmental Sciences

***Gifu Pharmaceutical University

Biosci. Biotechnol. Biochem., 67, 1587-1589 (2003)

Stilbene derivatives, which are resveratrol (3, 4', 5-trihydroxy-trans-stilbene) oligomers ranging from
monomer to tetramer, isolated from Dipterocarpaceae plants were tested for their inhibitory effects
against murine tyrosinase activity. The structure-activity relationships obtained in this study suggest
that the double bond in the stilbene skeleton 1s critical for the inhibition, and also that molecular size is

important for inhibitory potency.
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Antitumor Effect of Stilbenoids from Vateria indica against Allografted Sarcoma S-180
in Animal Model

Satoshi Mishima™®, Kenji Matsumoto™® *, Yoshihiro Futamura™, Yoko Araki*, Teteuro Ito™* * *,

** % Munekazu Iinuma®* * * * | Yoshinori Nozawa* *, Yukihiro Akao™ *

Toshiyuki Tanaka
* API Company Research Institute
* *(Gifu International Institute of Biotechnology
* **Gifu Prefectural Institute of Health and Environmental Sciences

* * & *Gifu Pharmaceutical University

J. Exp. Ther. Oncol., 3, 283-288 (2003)

Dipterocarpaceous plants contain various resveratrol oligomers that exhibit a variety of biological
activities, such as antibacterial and antitumor effects. Previously, we found that vaticanol C, a resveratrol
tetramer, exhibits strong cytotoxicity against various tumor cell lines. In the present study, we examined
the antitumor activity of the ethanol extract from the stem bark of Vateria indica, which has been
traditionally used for health and healing diseases as Ayurveda in India. High-performance liquid
chromatography analysis showed that the extract contains bergenin, hopeaphenol, vaticanol B, vaticanol
C, and epsilon-viniferin. The in vitro assay displayed the extract's anti-cancer activity against mouse
sarcoma 180 cells (IC5=29.5 £ M). In the animal study, the tumor growth of sarcoma S-180 -cells
subcutaneously allografted in DDY mice was significantly retarded by oral administration of the extract
(30 or 100mg/kg body weight : P<0.001). The extract did not show significant toxicity to mice even at a
dosage of 1000mg/kg body weight by daily oral administration for 28 days. These results demonstrated
that the ethanol extract containing various stilbenoids from the stem bark of V. indica has the potent

antitumor activity.

Cytotoxic Benzophenone Derivatives from Garcinia Species Display a Strong
Apoptosis-Inducing Effect against Human Leukemia Cell Lines

Kenji Matsumoto®, Yukihiro Akao*, Emi Kobayashi* *, Kenji Ohguchi®, Teteuro Ito* * *,

** % Munekazu Iinuma* *, Yoshinori Nozawa*

Toshiyuki Tanaka
*Gifu International Institute of Biotechnology
* *Gifu Pharmaceutical University

* % *Gifu Prefectural Institute of Health and Environmental Sciences

J. Nat. Prod., 66, 1124-1127 (2003)

We examined the effects of six xanthones from the pericarps of mangosteen, Garcinia mangostana, on
the cell growth inhibition of human leukemia cell line HL60. All xanthones displayed growth inhibitory
effects. Among them, alpha-mangostin showed complete inhibition at 10 microM through the induction of

apoptosis.
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Induction of Apoptosis by Xanthones from Mangosteen in Human Leukemia Cell Lines

Kenji Matsumoto®, Yukihiro Akao*, Emi Kobayashi* *, Teteuro Ito* * *, Kenji Ohguchi*,

** % Munekazu Ilinuma* *, Yoshinori Nozawa *

Toshiyuki Tanaka
*Gifu International Institute of Biotechnology
* *Gifu Pharmaceutical University

* **Gifu Prefectural Institute of Health and Environmental Sciences

Biol. Pharm. Bull., 26, 569-5671 (2003)

We examined the 1in vitro effects of the benzophenone derivatives garcinol, isogarcinol, and
xanthochymol on cell growth in four human leukemia cell lines. All of the compounds exhibited
significant growth suppression due to apoptosis mediated by the activation of caspase-3. A loss of
mitochondrial membrane potential was found in garcinol- and isogarcinol-induced apoptosis, but not in
xanthochymol-induced apoptosis. The growth inhibitory effects of isogarcinol and xanthochymol were

more potent than that of garcinol, which is a well- known cytotoxic benzophenone derivative.

FLAVONOL GLYCOSIDES IN TWO DIOSPYROS PLANTS
AND THEIR RADICAL SCAVENGING ACTIVITY

Miyuki Furusawa®, Tetsuro Ito*, Ken-ichi Nakaya™®, Toshiyuki Tanaka*, Iliya Ibrahim™ *,

Munekazu Iinuma* *, Hiroko Murata® * *, Yuka Inatomi* * *, and Tsutomu Nakanishi* * *

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

* * * Faculty of Pharmaceutical Sciences, Setsunan University

Heterocyecles, 60, 2557-2563 (2003)

Methanol extracts of leaves of Diospyros glaucifolia and D. kaki were showed the scavenging activity
of 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. The isolation of methanol extracts achieved new 2"-(E)-p-
coumaroylmyricitrin (3), 3"-(E)-p-coumaroylmyricitrin (4) and mearsetin 3-O- 5 -glucronopyranoside (11)
along with known phenolic compounds. These structures were determined by means of spectroscopic

analysis. The scavenging activities of DPPH radical of the isolated compounds were examined.
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Anti-Platelet and Membrane-Rigidifying Flavonoids in Brownish Scale of Onion

Miyuki Furusawa®, Hironori Tsuchiya® *, Motohiko Nagayama™ *, Toshiyuki Tanaka™,

Ken-ichi Nakaya™, Munekazu Iinuma* * *

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

* * *Gifu Pharmaceutical University

Journal of Health Science, 49 (6), 475-480 (2003)

The bio-activity of the brownish scale of onion (Allium cepa) was studied together with identifying the
active components and addressing the mode of action. A crude MeOH extract (0.5-1.0mg/ml) showed the
inhibitory effects on human platelet aggregation induced by collagen, ADP, thrombin and epinephrine.
The anti-platelet extract (1.0mg/ml) rigidified liposomal membranes by acting on the hydrocarbon core
more 1intensively than the surface of membrane lipid bilayers. Serial solvent extractions and
chromatographic purifications provided four isolates which were structurally identified as different
quercetin dimers (1 and 2), quercetin (3) and quercetin-4'-O-glucoside (4). The flavonoidal components 1, 3,
2 and 4 (0.5-2mM) inhibited collagen-induced platelet aggregation in increasing order of intensity. More
active 1 and 3 (2 mM) also dissociated the aggregates produced by ADP. The anti-platelet flavonoids (0.25-
10mM) acted on liposomes of the lipid composition resembling human platelets to cause membrane

rigidification which was greatest in the order of 1, 2, 3 and 4.

NEW ACYLATED RUTEOLINRHAMNOSIDE FROM LEAVES OF BURSERA GRAVEOLENS

Tsutomu Nakanishi®, Yuka Inatomi*, Satomi Arai®*, Takeshi Yamada™, Hideyuki Fukatsu*,

Hiroko Murata®, Akira Inada™, Nobuyasu Matsuura® *, Makoto Ubukata™ *, Jin Murata™ * *,

k ok ok ok k ok ok ko

Munekazu Iinuma , and Toshiyuki Tanaka
*Faculty of Pharmaceutical Sciences, Setsunan University,
* *Toyama Prefectural University
* * * Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo,
* ***Gifu Pharmaceutical University
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Heterocyecles, 60, 2077-2083 (2003)

The genus Bursera (Burseraceae) comprises about 40 species distributed in tropical zone of Latin and
South America. Some species are used as a material of perfume and as folk medicines. Bursera graveolans
HBK is a tree, which height became to 15m, distribute from Mexico to Peru and use as a traditional
medicine to remedy of stomachache and a sudorific etc. In the present study, a methanolic extract of B.
graveolans collected at Mexico was found to exhibit a strong inhibitory activity (68%) in the Maillard

reaction at 40 ¢ g/ml.
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Surface Changes and Radical Formation on Hydroxyapatite by UV
Irradiation for Inducing Photocatalytic Activation

Harumitsu Nishikawa *

*Gifu Prefectural Institute of Health and Environmental Sciences

J. Mol. Catal. A : Chem., 206, 331-338 (2003)

Surface changes of stoichiometric hydroxyapatite (HAp) by UV irradiation and radical formation were
studied to make clear the factors of the photo-induced catalytic behavior. It was shown that the surface
of HAp after heat treatment at 200°C became electroconductive by UV irradiation, and the UV irradiation
caused the changes of the surface PO, group. From the ESR spectra before and after UV irradiation, the
signal at g=2.0030 was assigned to the electron trapped on vacancy. It was concluded that the appearance
of the trapped electron in HAp under UV irradiation must cause the formation of the active O, "

species.

Radical Generation on Hydroxyapatite by UV Irradiation
Harumitsu Nishikawa *
*@Gifu Prefectural Institute of Health and Environmental Sciences
Materials Letters, 58, 14-16 (2003)
The radical species generated on hydroxyapatite (HAp) samples by UV irradiation were investigated and
compared by ESR with spin trapping reagent. It was recognized that « OH and O, '~ species were

produced on HAp. The « OH radical must be generated from H.O on HAp by photo-indused excitation

with UV irradiation as well as O, = from O, in air. These radicals were unstable and very active.
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Tomato Paste Fraction Inhibiting the Formation of Advanced Glycation End-products

Tadashi Kiho*, Shigeyuki Usui* *, Kazuyuki Hirano* *, Koichi Aizawa™* * *, Takahiro Inakuma™* * *

*Gifu Prefectural Institute of Health and Environmental Sciences
* *Gifu Pharmaceutical University
* * * Research Institute, Kagome Co., Ltd.

Biosci. Biotechnol. Biochem., 68, 200-205 (2004)

A water-soluble and low-molecular-weight fraction (SB) was obtained from tomato paste. The effects of
SB on the formation of advanced glycation end-products (AGE) in protein glycation were studied by the
methods of specific fluorescence, ELISA and a Western blot analysis, using the anti-AGE antibody after
incubating protein with sugar. The results suggest that SB had strong inhibitory activity, in comparison
with aminoguanidine as a positive control, and that the inhibitory mechanism of SB differed from that

of aminoguanidine to involve trapping of reactive dicarbonyl intermediates in the early stage glycation.

Views of Old Age and Death Held by Working-age Men and Women
and Their Relationship to Health-related Behavior

Atsushi Hioki*, Tagayasu Tanaka™ *

*Gifu Prefectural Gifu Region Public Health Center

* *Gifu Prefectural Institute of Health and Environmental Sciences

J Epidemiol., 14, 23-31 (2004)

Many working-age people have poor health habits. The aim of this study was to investigate their views
of old age and death and the relationship of those views to their health habits. A structured interview
about views on old age and death, self-rated health, satisfaction with life (life satisfaction) and health
habits was conducted on a random sample of 1,200 men and women aged 30-59 years in the southern part
of Gifu Prefecture, Japan. The response rate was 78%. Less than half as many respondents expected to
live past 80 years than expected to live past 70 years. A greater percentage of men than women had no
plan for old age, while the percentage of women who expected to live with friends and family was higher
than that for men. For men, fewer symptoms, life satisfaction, valuing health, and anxiety about health
status during solitary old age, and for women, occupation, fewer symptoms, life satisfaction, valuing
health, expecting social participation during old age, expecting to live with her spouse during old age and
considering one's own death were positively associated with health habits. Experience of presence at a
deathbed was not related to health habits. Results of our survey suggest that men have a poor outlook
toward old age and death and suggest the possibility that helping men prepare for an inevitable death

may help them live fuller lives.
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Integrated Body Control Method with Image, Breath, Intention, Consciousness,
Cognition, Qi and Healing to make oneself healthy

Koichiro Hayashi*

*Gifu Prefectural Institute of Health and Environmental Sciences

J. Intl. Soc. Life Info. Sci, 22 (1), 84-90 (2004)

As an active and effective self-health method, I propose the Integrated Body Control Method (IBC
Method) which is composed of Image, Breath control, Intention, Consciousness, Cognition, Qi and Healing.
The method focuses on self positive image, intention and consciousness to get better blood flow, nutrition,
immunity function and Qi to the whole body and especially to diseased parts. The method changes the
body positively while recognizing actual body change. It repeats the instant change between tensioned-
active caution concentration and relaxed passive caution concentration. It adjusts the balance between
sympathetic nerves and parasympathetic nerves and immediately and drastically changes blood pressure,
heart rate, blood flow, body temperature and perspiration. It can improve body functions-spontaneous
recovery, immunity, metabolism and regeneration of organs, cells, skins and nerves, for example. The IBC
Method 1s available to cure diseases and heal injuries (autonomic ataxia, stiff shoulders, pain, nerve

damage and so on) to make its users healthy.

A New Resveratrol Hexamer from Upuna borneensis

Tetsuro Ito*, Toshiyuki Tanaka®, Zulfigar Ali*, Yukihiro Akao* *, Yoshinori Nozawa™* *,

Yoshikazu Takahashi* * *, Ryuichi Sawa™ * *, Ken-ichi Nakaya™, Jin Murata™ * * *,
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Dedy Darnae , Munekazu Iinuma
*@Gifu Prefectural Institute of Health and Environmental Sciences
* *Gifu International Institute of Biotechnology
***Microbial Chemistry Research Center
* * * *Botanical Gardens, Koishikawa, Graduate School of Science, University of Tokyo
* % ¥ %% Herbarium Bogoriense, The Indonesian Institute of Science

* ok kR FQifu Pharmaceutical University

Heterocycles, 63, 129-136 (2004)

A new resveratrol hexamer, upunaphenol A, was isolated from an acetone soluble part of stem of
Upuna borneensis Sym. (Dipterocarpaceae). The structure, which has twelve asymmetric carbon atoms on
the partial structures of a dibenzobicyclo [3.2.1] octadiene ring and four dihydrobenzofuran rings, was
determined by spectral analysis including 1D and 2D NMR experiments. Resveratrol and four known
resveratrol oligomers, ampelopsin F, isoampelopsin F, vaticanols C and B, were also isolated. Upunaphenol

A was found to suppress cell growth in HL60 cells through induction of apoptosis with ICs at 9.2 « M.
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Regioselective Oxidative Coupling of 4-Hydroxystilbenes : Synthesis of Resveratrol and
epsiron-Viniferin (E)-Dehydrodimers

Magoichi Sako™*, Hiroyuki Hosokawa™, Tetsuro Ito* *, Munekazu Iinuma™

*Gifu Pharmaceutical University

* *Gifu Prefectural Institute of Health and Environmental Sciences

J. Org. Chem., 69, 2598-2600 (2004)

Treatment of 5-[2-(4-hydroxyphenyl)vinyl] benzene-1, 3-diol (resveratrol) with an equimolar amount of
silver (I) acetate in dry MeOH for 1 h followed by chromatographic purification with a short silica gel
column allowed the isolation of its (FE)-dehydrodimer, 5-(5-[2-(3,5-dihydroxy phenyl)vinyl]-2-(4-
hydroxyphenyl)-2,3-dihydroben-zofuran-3-yl) benzene-1,3-diol, as a racemic mixture in high yield. The
present method was applicable to the oxidative dimerization of 4-hydroxystilbenes such as trans-
stylylphenol and 5-(6-hydroxy-2-(4-hydroxyphenyl)-4-2-4-hydroxy-phenyl)viny1]-2,3- dihydrobenzofuran-3-
ylibenzene-1,3-diol ~ (epsiron-viniferin)  leading  to  the  corresponding  2-(4-hydroxyphenyl)-2,3-

dihydrobenzofurans possessing various types of biological activities.

Neolignan and flavonoid glycosides in Juniperus communis var depressa

Tsutomu Nakanashi*, Naoki Iida*, Yuka Inatomi*, Hiroko Murata®, Akira Inada™®, Jin Murata™* *,
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Frank A. Lang™® **, Munekazu Iinuma , and Toshiyuki Tanaka
*Faculty of Pharmaceutical Sciences, Setsunan University
* * Botanical Gardens, Graduate School of Science, University of Tokyo
* * * Department of Biology, South Oregon University
* * A& *Gifu Pharmacetuical University

* kKKK QGQifu Prefectural Institute of Health and Environmental Sciences

Phytochemistry, 65, 207-213 (2004)

Two neolignan glycosides (junipercomnosides A and B) were isolated from aerial parts of Junipers
commins var depressa along with two known neolignan glycosides and seven flavonoids glycosides. The
structures of 1solates were determined by spectral analysis, in peculiar by 2D-NMR analysis. The

significance of destribution of flavonoids in the chemotaxonomy of genus Juniperus was also discussed.
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