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Study on the Evaluation for the Odor of the Essential Oil from Branches of

Hinoki Tree Grown in Gifu Prefectural Area
Yoshimichi SAKAI

Gifu Prefectural Institute of Health and Ewvironmental Sciences,
6-3, Noishiki 4 chome, Gifu 500-8226, Japan

Summary

To compare the ingredients in Hinoki tree materials, the essential oils were prepared
from branches and leaves gathered up nine places under Gifu prefecture, and from discharged
sawdust, tip or the building wood in lumber mill. The peak-pattern analysis by. capillary
gas—chromatography and the confirmation of ingredients by gas—chromatograph/mass—spectoro-
graprhy(GC/MS) were carried out for these essential oils. The peék—patterns on the essential
oils among leaves in each place _Werev aimost equal, and mohoterpens ( such as pinene,
phellandrene, terpinene) as low boiling point compounds were detected by GC/MS. The nine kind
of the essential oils from stems showed the same peak-pattern each other, arid sesquiterpens
(such as cadinol, elemene, cadinene) as high boiling point cofnpounds were detected. The
peak—patterns of the sawdust or the lumber were similar to the Hinoki stem oil.

The smell test was applied to these essential oils in order to compare with the other
essential oils from herbs and woods by panelists, who were classified based on the job,
age, and sex. The panelist selected the category such as “Iiki_ng",“dislike” or “other”
after the smell test. To evaluate the odor of oils the categorical data was calculated
by converting into numerical value. The commercial Hinoki oil was estimated a high value
on the smell test. It was also cleared that the prepared oil from branches of Hinoki tree

by industrial refining was similar to the odor of Hinoki oil

Keywords :essential oil of Hinoki tree, evaluation of smell test, ingredients of sesquiterpens,

stress
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46 | H7. 1.24 | ZRMET =8 (AL 118 29.7+40.8 740.4+14
47 | H6. 9. 5 | TRHAEH (KEM) 61 26.7+0.7 329.7+9
48 | H6. 9. 5 | HHB R () 87 44.9%+1 583.8+14
49 | H7. 6. 5 | BIIREER FEHMHL) 91 38.1+1 882.5+20
50 | H7. 6. 5 | EJNFH=ZINE (g 78 67.9+1 589.6+16
51 | H7.11.10 | #7)I1ET LB CERARFHEL) 101 2.0+0.4 930.8=+16
52 | H8. 6. 3 | HRNEEF (AU 101 1.5+0.5 653.3+18
53 | H8. 9.28 | EFTHZ (BHEHEMT) 106 8.410.6 595.0+14
54 | H7 12. 4 | #EHTmEt (g 81 5.8+0.5 742.3+18
55 | H7.11.10 | B¥EAEIT (BaT) 106 55.5+1 737.8+17
56 | H7. 6. 6 | TREMRIF (\IEEH) 107 82.2+1 901.2+17
57 | H7. 9. 5 | @IUET TR (B1Lwsh) 100 37.5+0.9 1063.2:18
58 | H8. 6. 4 | BJIATAF] (BILmiL) 100 49.3+1 642.5+16
59 | H6. 5.17 | LaATAS (Fehwd) 136 42.5+1 471.9+19
60 | H7. 1.24 @%W@% (FBATFIEL) 93 7.4+0.5 " 839.8+14
61 | H6.11.10 | £Meri FAET (BILFED) 67 9.8+0.4 415.1+9
62 | H8. 5.13 | #RIET L (-38kBK) 77 6.0+0.4 549.0+14
63 | H8. 5.13 | MIRHETHE (KEML) 75 5.2+0.5 1051.8+19
64 | H7.11.10 | HAFETIAE] (REEFF4L) 92 N.D 719.1+15
65 | H7. 9.27 | milmisil GRILAR) 20 14.3+0.7 785.1+16
66 | H7. 5.19 | A< EHI . (A\BEFRH) 101 13.5+0.7 592.3+14
67 | H7. 5.19 | /MRETKIEERN (FREHHH) 98 8.24+0.5 856.4+13
68 | H7. 5.19 | THEETHE EH (FEAf) 102 51.2+1 613.1%15
69 | H7. 6. 6 | TEEEE ({EEHt) 121 37.5+1 606.3+16
70 | H8. 6. 4 | TEEFIFME (AILFH) 97 63.3+1 520.0+17
71 | H6. 5.17 | BJIETMR (AEREL) 124 N.D 382.1£12
72 | H8. 9.11 | Bkt (fE AfE) 66 14.3+0.8 253.0+19
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Ay¥a WA MEHe (B TRARAR B3R fiﬁ%fﬁ%i%r;‘z (Bq/Kg?zﬁ:)_
No. (nGy/h) Cs-137 K-40
73 | H6.11.21 | FgiRmiR#k (B1Le) 131 41.7+1 684.9+14
74 | H6.11.10 | FiRTHASE (RRfTees) 90 6.940.5 307.8+10

75 | H8. 5.13 | MEETILE (BEAE) 55 46.1+1 521.5+15
76 | H8. 5.14 | k=HRHE (A1L#EH) 128 44.4%1 492.0+15
77 | H7. 9. 5 | FHEJINAS (EFwH) 86 5.84+0.7 496.0+14
78 | H7. 9.27 | FHEJINBE (ELwE) 87 2.1+0.5 815.2+15
79 | H8. 8.14 | BRKFHIBKE (FhEiF) 109 58.5+1 601.0+20
80 | H6.11.21 | ¥ RIAE (BiLf) 150 58.0+1 888.0+16
81 | H8. 3.13 | fREIATHMIE (HLwE4) 106 137.5+1 1096.0+21
82 | H6.11.21 | \EJIFFE) (8L Ratt) 151 32.6%+0.9 661.54-15
83 | H8. 9.11 | A= (RILwt) 76 22.5+0.8 534.0+18
84 | H8. 9.11 | LR LFm (TR 83 23.64:0.9 708.7+20
85. | H7. 7.19 | BEMI » ¥ (FHEAFEL) 109 30.8+0.8 722.5+15
8 | H8. 6. 3 | E=EFHR (F_ ki) 90 1.0%2 522.6+21
87 | H7. 9.28 | AAEJIIN (REBEXHE) 77 58.5%1 609.9+20
88 | H8. 8.14 | miRAT LW (E##4L) 90 32.1+1 341.6+19
89 | H8. 8.14 | mIEHF AFIE (N\IEwt) 71 N.D 750.4+16
90 | H8. 3.13 | JI kAT £ (AiLsish) 131 N.D 970.1+17
91 | H8. 3.13 | I THHE (£EILEHER) 89 49.2+1 700.0+20
92 | H8. 4.30 | )l k. (REBBwEL) 100 39.9+0.9 748.6+17
93 | H7. 7.19 | EXRMEETGE (\NIEwEL) 84 89.5+1 712.6+16
94 | H7. 7.19 | ERFET (REEFH) 95 43.8+1 840.2+18
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IRRRICH T BRIES T EREOBEERORIR
fim O, BN %

= =]

KRR TOBRMENOERELTET S0, KR, KiEW, £HBREM, AKE, S0 5#th&ic
BI%, RAS VFREIOT— % (FRAFE~S8FEE) 2AVWTHENL, ROGEREE/L.

BT 5#EEG5, p HOEROMEFISER, 4.5~5.20&BTHH, £EL AL ZIEEHE
ETH-o7r.

FA A OEMBTREIZ, KFEA 4 VH11~60mg/m? <5, FREEA 4 ¥ 5H31.25~4.82mg/m? 4,
RSP A A ¥ 7%0.85~3.38mg/m? - 4F, HFE A A+ ¥ 730.81~2.45mg/m? - LE DRPATH -7z, HEA +
VOEHEE TR EREMAFTRERVY, KEA 4V, B4 v ROHEEA A VTl EiE
BoE<, REMBCEWEHRZR LK.

GiBk 1 A v LWEEEA 4 v O Y4B (S/NH) OFRIE, 0.97~2.65TH Y, £EFHNCH~TEL,
AETCONMKOBHALIZIZHEA v LOWEBA A VOFERKEVWLIDOLHEES R, $), Wik
LA YD 6 KNBHARICE S LDEHTEN, ZThUNDIEEAENABNAREBCLE L0
LEZ bR

FoT— kB, £+ VTS, S/NI, WERT

1 [ C & (Z BETIICDOWTEHENT LI O THRET 5.

W, BARTRHEENICEI2EENAEERLZDR
VD, BEMERIC K AR, 18, MiBER o4 RER 2 |E HF &
~DEELFRRICHIET 220, EEMWICHEE,NER 2.1 AEHs

ShTnab.

BRIk, BBRI58~62F I CH—KEEMERN
XA, HFEEE~ PR A EE AT TEIK
FAED 270, BEZE=KFAELZERL TV 3.
Z DR, BERIC X3 4EBRICT 53RN EE
BAREARENREND, ZENp H4 BOBERIE
ELABRAUEhTWB I Enh, FENOFENRBELE
h3.

BREEIZBWTS, MEROEREYT — 22FRT
Bz, BT SHACRBOTER2 FE»SFELH
BLTHWS.

EEDI, FH2EEORTIEBIZBEROBENR
EDOWCHEL, p HOFHDIMEFEHEH4.6~5.2
-OFFT, 2ELERETHIEME LY.

S, BE5 7 EBOTF— 2 (P4 FEE~ 8 )
ZRAWT, MAKDODpH, 1+ VESDBESPHTED

I B R EEDTSERT, BT S 0 500-8384 I RHTEMEE 5 THI4EI2E
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AEWAE, FREHOKET, KiET SKBEH,
7 F RO /AT R O REHIR O BT 5 Hi&H
TH5.

RFEMAONBLZR LI, $hFOBELE1
R |

®1 FEHSOHE

. OB | AR ABERBH | BOkR
EREH | B | WETRERS-14-12 | {EEHE
REBRENETTESE L
K {E | KIETHLEET422-3 R
FRBAITEE L
LI RAT| S AT LIFET5-68-1 | {EfEHIR
HBEETRSTEEE | :
EEACIR |\ 0F BT | BR_LERAMBBIRIE1727-2 | R,
BEBETEE L
& OBE|& I W | ST EEART7-468 | EEHER
RERATESIEE L

2.2 WFEHBROSWHE

AERAR OGN HERBERERE~ =274
KHE LTIV, ZOBELXE 2105 L.

BB, TYEZILLLFY (NHY), U
L4y (Nat), hvvaqaty (KY), v
vaqty (Ca?h), =V/xvvaftry Mg?h)
DOWTRE, KRH (MFOR L) KOV TDRGH
L7z.

ARHEEUY, BMWSAA< =740 KESE,
ABRERE (RYVxzFLrvHEo— b AE200mm)
% VT,

#2 WEHBRUHSHHE

AR & ©&® H o it Ok
KFEA 4 ViRE (pH) i 7 A ERE
BEE (EC) REEIC L 5HE
BiEES A~ (SO.) 1Fvra< bk

HEEA A v (NO,7)
BWEIA+v (C17)
TYE=IALLFY (NH,Y)

44V ra<w vk
4 v ra< bk
AY K7/ =Nk

FhrUTLLEY (Na') RFERIE
AV T ALty (KD FRFHEk
Invoasty (Ca?) RFRIEE
TRV ALEFY Mg?) | BETRNEE
FBEToE HEEE
2.3 B4

BT Wic T — 2k, GeW, KEH, BRI,
ANEHROEILTO 5 HEADFER 4 FENDL S EEK
FELLLDOTHAS.

AR BTWERCEA +vORTEE FHO
BETRDEL. ¥/opH, HEX (EC), WEA +
v (SO, WEA4+Y (NO,3™), HEAFV
(C17) &, FEMomMEFHETRKD. 7
¥, ER4EEOKETROT — 21T, 3 EOKH
R BIw, FBHTT— 52 bERA L. '

3 BRRUER

3.1 BXkE ,
ZREHAOBKEDBRATNER21C, /&F
ElEL3ITRLE.
FREKEIT, PS5 FEIFFEY, 7FEENTE
APz, 4FE, 6 FERD 8 FETFE
I b Dien otz Eho, HARTRARBE T
%<, HRAM T RVWEAEZR L.
FFEEOREEAD L, T4 FERZ, 8AKA
B105, 1150F&E T, /22 Aty ERIC LS
RET, FICARBE, BIUH CRAKENRE L LoTk.
5%EL, 7 RCHERITROESNERT, Bclks
W, KEWCHEKENREM-/2. £/, 8A, 98D
BRRECHKRAIIROEE CERMICHEKENE - /2.
LML, 6FEDT7 ARREEN2ER, PRTHY,
BRI AL bBD TR/, TEER, 5
RICHTEZ - I EKEOEBICHE VKRR E D, 7
BN OBESIC L VBAKERSE» /. 84
Bk, 6 AoTaE»b 7 AD LGl TOERITE
&, 29 ALESEDBEBRIC LT, T
REKEA LD o7z,

3.2 pH

LFEEMEAODRATIEZRIIC, TLRELE
F3IRLE.

p HOFEH DO MEFHEIT, kEH, KEMT4L.5
~4.7 (F¥(BE4.6), SR RN T4.6~5.1 (F5fE4.8),
ATEETT4.7~5.0 (‘F#{E4.9), BILTIT4.9~5.2
CF#{E5.0) &, KB, KEWCTELS, SWUHT
Bhol. LA L, BREMNICATRHAE LEITEY -
EEERE ot

¥72, p HOEHE A RS L, KETTER4LE
BEOLINCREICE, > 7205 SRCIRERICEL,
LR OFELRICEEAZR L.

RETY, £E297 i cRRFI63FEE~Fi4 £ED
5 ERICERE Uiz [58 2 REEMERXIRTAE | ORE
Tk, 2D p HO¥HEIR, 4.5~5.8T, &i&
DFHEIF4.8TH > 722,



500

400

Rk & (mm)
g

200

100

iy B BAREBRIS eI £ 55, 22-28(1997)

K2 KEOEAEL

#£3 EFATMACBIAIRETIL
REH S W E H H H4 HS5 H6 H7 HS FEHE
Ik B2 W | BKE (nm) 1,326 1,981 1,080 1,674 1,369 1,486
pH 4.6 4.5 4.6 4.5 4.7 4.6
EC (#S/cm) 27.1 20.2 21.5 23.2 23.2 23.0 -
S0~ (pg/mb 3.1 1.8 2.2 2.1 2.6 2.4
NO,” (pg/mD " 1.8 1.4 1.6 1.5 2.1 1.7
c1- (pg/ml) 1.4 0.81 1.0 1.0 1.2 1.1
BTHE (g/m?) 16.3 12.6 12.2 10.8 15.5 13.5
X I | BAE (nm) — 1,952 1,056 1,333 1,564 1,476
pH —_— 4.7 4.5 4.7 4.5 4.6
EC (22S/cm) —_— 20.5 20.5 19.2 25.4 21.4
SO (pg/mb _ 2.5 2.3 2.2 2.7 2.4
NO,~ (pg/mD _— 1.5 1.7 1.6 2.2 1.8
Cl- (pg/ml) e 0.75 1.0 0.97 1.3 1.0
BETHE (g/m?) — 7.9 8.0 9.1 8.4 8.4
LA™ | BkE (mm) 1,223 1,452 788 1,562 1,224 1,250
pH 4.6 5.1 4.8 4.9 4.8 4.8
EC (£S/cm) 22.7 16.2 24.3 16.0 16.2 19.1
SO, (pg/mb 2.0 1.8 2.6 1.7 1.8 2.0
NO,~ (pg/mD 1.4 1.6 2.9 1.6 1.6 1.8
cl- (e g/ml) 0.83 0.81 1.0 0.76 0.82 0.84
BETHE (g/m?) 8.9 9.9 8.6 10.6 11.9 10.0
A OB BEAKE (mm) 2,455 1,548 1,549 2,119 2,018 1,938
pH 4.8 4.9 4.7 5.0 5.0 4.9
EC (#£S/cm) 12.7 10.5 19.5 17.1 13.1 14.6
SO, (pg/ml 1.4 1.2 1.2 1.2 1.5 1.3
NO:~ (pg/ml 0.91 1.6 1.0 0.97 1.3 1.2
cC1l- (#g/ml) 0.60 0.97 0.90 0.98 0.77 0.84
BTHE (g/m”) 7.0 7.1 6.6 9.9 11.2 8.4
m oW | BARE (mm) 1,689 1,988 1,262 1,837 1,667 1,689
pH 4.9 5.1 5.1 5.2 4.9 5.0
EC (#£S/cm) 11.1 9.6 12.1 11.3 13.3 11.5
SO (pg/mD 1.1 0.80 0.99 0.84 1.1 0.97
NO;~ (pg/ml) 0.55 0.43 0.80 0.68 0.75 0.64
cl- (g g/ml) 0.71 0.78 1.6 1.3 0.80 1.0
BTYE (g/m?) 10.4 8.5 6.9 7.6 9.5 8.6

i 2FEBORAERCETYEIFHOBETH Y, ThEUNDRERZNEFHETD .
£/, PHERESEEOBHEHETR L.
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2 4 10 ; 10 ° : 110 4 10 4 10
H4 HS5 He6 H7 HS
X3 pHOEAZIL
%r R bz,
Theo ®
65 -..:‘. 3.3 HE=
o 5: 3:’-:.,;’; . BEREZ, WRPCBETIM4 VG EDOHEL
i r oo, f;r . . ERTVE. AMERAOEMOMETLIEL %3 o
! § & ® o . 4 =
R £ .;;3':, a . . AL
B D, . CORER, EHTIR20.2~27.1¢S/cm, KETH
a5 . . . . R Tit19.2~25.4 ¢ S/cm, ¥ ETTIE16.0~24.3 S/
0 100 Zmﬁmg@m“° S0 600 cm, AEETCIZ10.5~19.54S/cm, BIUHTIZ9.6
: ~13.3u4S/cmTH 7.
K4 pHEBEAKEORE ﬁﬁﬁ&k@pH#ﬁhﬂﬁf@ﬁ EREL,

CORERPORT, FEEROWMKZTEELIZIER LV
NNEBBHLELZDRS.

KIZ, TS5 THEMOF — 2Ic oW Tp HEBAE
DERER 4 IR L.

e BNV E, OBBITERD TREWLR, B
KEDOHEME & LI p H5 RIS ST 2 @A ED
bz,

p HIMHEROEKRY RIWEL & h, O
WCREBAZBHRIH B, XKEONAPAP CkH
HFEBEEETYE T 0 /5 4) Tk, kKEERHOZH
MH#E Ny 7759 KL LT, MADp H%E5.0
LRBE->TW3., CoOREYVER, KBEECORKE
EPHOBBRTRONS X5t p HS fHEICIES 3
BREXOV—FHERL, pHSPKRKFEODHENVE
BHIR TOEEZEL DA 3.

A@@ﬁﬁﬁ%#BpHs%Tﬁﬁﬁﬁm#mﬁ?
HHER, REWTHY%, KEWTH6%, HHERHT
57%, /\IBHTT53%, mIUTIC38% TH Y, FiEHK
THEROHBEE IR, REHR CIZEWERRS

SO p HABWH#IE X, EERMEWEES
mbt.u®;k#6,ﬁﬁﬁﬁk®pH#ﬁhﬂﬁ
T, ﬁﬁ%ﬂlﬂ%;ﬁﬁ&% AV OREEE A v 7 Bt ki
FETEBA A VEGHRELBHELTWS Z LAVURE
Shic.

3.4 BAAUERAORE

WARDEEAICI, BB 4 v PB4+ ViR ED
BAAVYREGRESELTWEEELLS. ZhbDE
D MEFHERF 3ICR L.

B BTk, BBEA A v H81.8~3.1pg/ml, WSl
A4V HB1.4~2.1pg/ml, EEAFVR0.81~1.4png/
mlTH o/, KEMTE, ThZTh2.2~2.7¢¢g/ml,
1.5~2.2pg/ml, 0.75~1.3pg/mlThH-7. %i5H
mTlik, ZhEthl.7~2.6pg/ml, 1.4~2.9pg/ml,
0.76~1.0pg/mlTH-7z. NIEETIX, FhFhl.2
~1.5p¢g/ml, 0.91~1.6pg/ml, 0.60~0.98xg/ml
TH-o7z. BT, ZhFh0.80~1.1¢g/ml,
0.43~0.80zg/ml, 0.71~1.6 pg/mlTH >7-.

CORERNDHZD L, BEEA A v ROMEEA A VIZE
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BETcEL, FRIETROCRERR RN ERZ R
L. BRAAVIEOWTIR, EFAEHRSETRENS
Mmooz, '

BHEROERICHEEA 4+ v EWBA A v OEL BR
FELTWANEENICHET S0, A+ v E
WEEA 4+ v OLER (S/NH) 2Rz

COFE, S/NHIE, BiEBmM231.65~2.18 (FiyfE
1.83), KIEWIA1.62~2.13 (F#fE1.81), %R
231.16~1.79 (GE¥{E1.44), AEET30.97~1.91
(F#5{E1.48), EIUTHA1.6~2.65 (Fi9fE2.03) T
BHo7c.

BIETO [ 52 REEMRXIRAE ] OBRTIK, S/
NEZ1.8~6.40FEHICH b, HARBAHED FIHE
133.4, KFERHETIH2.8TH o722,

(4]
(=]
1

IR E
(X 10°mm)
= ™
o o

CRDHDER DRIUE, FRDOS/NIEEWTTICH >
B, 2EOS HTHEREDOHOBMEALICIZFE A
AVvE0Rt UATEEAS & Vv OFERKINWEHESR
ni. . '

3.5 B4 RADETE

BMERORBN R FELRAT 35S, &4 VE
ELHEABEZRUABTENEELEZLLNS.

EREHRA BT L2 FHBEREL &M+ VETED
BEEEER S IR L. :

KRA A VETEIL, BT T25~60mg/m?.4,
KETT26~50mg/m?«F, %EATC11~29mg/m
25, AMEETT20~34mg/m? %, HLUTTl1~23m
g/mZETH o7z,

o

(]
(=]
1

H'BET&
(mg/m*+4¢)
N
S o
L L

(]

SO TR

(g/m?*+ )

NO,"# T &

(g/m?s %)

O = N W AL
. T T

<
<
i
<

CIrisTH#
(g/m?® %)

O ~= N W AW
T

KiET

4 56 7 8 4 5 6 7 8 4

5

HHRRT

4 5 6 7 8 4 5 6 7 8
JUREHT

l'lkl
6 7 8

M5 FRBAEL A+ BTFROBEEL
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BEEKDVTARS E, REMTIE, BAREiCk
LU TKZA A VETREBER LTV S, MoREEs
HMATE»ZLTLLZS LEERIREAD LRS-
7o. HERHT, p HEOEKWIKET, KEMHTAEK
1A VBETRIEEL, BAROSRVSERHTRIE
Hofc. ¥, NEETCIZp HEXE WA, BKEN
Wi, KRA A VETERER p HEDOBEWE LTI
HRTERo. ' _

Kz, BA A VYOBTRIZOWTHRB L, KEHT
X, BBRA A v 232.33~4.16g/m? &, THEEA 4V
A1.78~2.84g/m? +4E, HFA 4V H31.11~1.79g/m? -
FECH oI, KEMTIE, FhEI2.47~4.82g/m?+
, 1.83~3.38g/m? %, 1.08~2.0lg/m2+%ETH >
7o, ZRAmTIE, FnEh2.07~2.68g/m? %, 1.77
~2.49g/m?-5, 0.81~1.18g/m?~ETH»7=. A
BEAT T, ZhEhl.84~3.32g/m? -4, 1.61~2.61
g/m?+4E, 1.39~2.08g/m2*FEThH->7. BIUFT
%, Fh%h1.25~1.91g/m?-%, 0.85~1.26g/m?"
£, 1.2~2.45g/m? - ETH o7z,

DR, EBA A VORBRTEREELSEAKESD N
EEIZEWERER L. Tk, BERAAVETET
REFEMALTRENZVD, FlEA A RO
14 v Tk, FRMRTEL, RERE RV ERS
~ L7z, :

ZE29 I CFRITE~ 4 FED 4 HERBERS R

fo T8 2 REMERR SRS | IcB0 53, MTEOTY

EOFERTIL, TEEA 4 V1.08~5.04g/m2-F (GE

¥JE3.00g/m? - %) , FHEAA A ¥ %0.19~2.53g/m?-

F (CFfE1.20g/m? <) TH o2,
CDEERNORB L, ARTOREEA AV ORBRTE

i, BEEHNROCAKENCEEOFEHNA L L ENE
<, WEEA A VICOWTIRESBET, AEBE 42D

3.6 BIENFTOEE

R HTHIR LABRFHEDWT, U YA, A
VAIREDBA A v ESTL, FOETEEZRDIE
RERLITRL.

TYEZY 6L F Y OB FRIZI0~930me/m? -4
(F#{E630me/m? ), F b U 7 AL 4V TIE600
~950mg/m? 4 (FHIETS0mg/m? %), H# Y & &
£ 4 v Tik110~220mg/m? -4 (EHE170me/m? -
), HAY Y LA F Y TIE20~2,010me/m2 5
(EH9ME1,170meg/m? %), =R v I AL %V Tk
99~170mg/m? - (FEH{E140mg/m2-E) THh-i.

CRbDS bEBEREA 4 Y DAk kb EEa Y
EETHRD L, HAY T 5L A VHL0%, F U
LAFVYR2TY, TYEZT LA L VYRAYEENE
&Lz,

REFO 82 REANSERE | ORI, »
Ny bad At OBETEITI50~1,180mg/m? % (¢
¥E430mg/m?-4), 7V E =T ALV TIE20~
1,000mg/m?«F (470mg/m?-%E) LHBEL T3,

CDENDHNE, KETDOIVY YA, TYE=
TAELBEEVSAMCHERTEVETETH .

HHERROHEEIX, F bY U ABFEET T A TEN
WEHE S BB TWS. b, FATRDF b
VY adAtyReETEEERELTEL, BRAT0E
A4V, BEEA 4V OMAREZRESRZ L LT,
TROARICLOIRDBR B 2.

wEHRX—-C 17 =1.7981Na*
fH ¥ — S 0,27 =0.2509N a *

CORE, HEHTOWEREOERA 4 VETE
FPHET1,410meg/m? - FE L s, BREAAVET
BEEDNKE LD, T, BEEA 4 ViIZDOWTik
WBHEARNFHET210me/ m?-FL750, 2ED6

ERHETHEWVERZR LK. WD TL oz,
T4 BEEWEBIZEENSOBMETE

(mg/m?* » )
#H & H H H4 H5 Hs6 H7 HS SEHE
H* 32 - 60 25 60 30 41
NH.* 740 640 370 490 930 630
Na*¥ 830 640 600 950 900 780
K* 160, 110 140 210 220 170
Calt 2,010 1,130 820 900 980 1,170
Mg?¥ 170 140 99 130 140 140
SO, 4,160 3,680 2,330 3,580 3,630 3,480
NO,- 2,460 2,720 1,780 2,460 2,840 2,450
Cl1l- 1,790 1,600 1,110 1,720 1,630 1,570
YEES¥E-C 1- 1,490 1,150 1,080 1,710 1,620 1,410
MERE-S0,> 210 140 160 270 250 210
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TRLDT Enb, BRAAVIE, ZEALHEE
BFOREBZLDHDTHY, BB A VIZDOVWTIE,
BENTOREIVEL, NANGEECLLbDL
HEIhL.

4 £ & &
B RET 5 AT, BEROERBRZTLET /10,
CBES T EROT— 2 (PR 4FE~8FE) 2AL
T, B LEBERRZRDLEBOITHS.
(1) BT 5#AcB3%, p HOEROMETESEIT,
4.5~5 20BEATH D, LEL N LHEABETS-
7z, i, KFEA A VETERILI~60mg/m? < FEDE
Hick b, FRHMKTE, REMR TRV ERE
m U7z,
(2) WBEA A v TEOHBHIL1.25~4.82mg/m? «4F,
B4 A v TiE, 0.85~3.38mg/m?+%, KA 4V
TiX0.81~2.45mg/m? +FTho/z. T, HWRA 4
VEBETEREATBSETRER WD, WA+ VYR
U4 A+ v T, p HERZEBEHR TR, REH
HeRNMERZTR L.
(3) BREEA 4 v LESEEA A v DL & (S/NE) O
BRI%0.97~2.65%, £EMICHNTEL, AROBE,

MADOBEACICIEBREES 4 v K O REEA + v DFEH

REVWLD LRSI

(4) BRMICHWT, FHRA 4 Vidid LA E3igih
FTOREBCIA3DTHY, WA A VIZDONWTIEE
KRBk THY, %nuﬂ@A%m&%@Lxé
bDLHEES R,

Eif & A
FREOTF— 2 2BHE L THC-RIESHER, KE
HRERT, £ EAERT, BEGRET, SLUREFRDEK
CEHLUET.

X i3

1) BHRRRESAST RS ¢ “BHETEERE
HAEE" , 1990

2) BT - BERRRES ¢ o REEMERNR
FEHE , 1994

3) A H, B, BEEE L e
BIBF2BERORRIE OV, HEEAERN
ZATER, 20, 23-28, 1992

4) BETRRRLR  BERERE~=a7217
1990

5) EEBCAI, MU Zh: bbb Rir BAOEER,

KITBFRF LK, 26, 1-22, 1991
6) B & BN, KRER¥EELEE 26, A1-AS8,
1991

Research on the Acid Rain in Gifu Prefecture

~— Acidity, Conductivity, lonic Deppsition in

Rain Samples from 1992 to 1996 —

Hiroshi SUMIDA, Yasuyuki NOMURA

Gifu Prefectural Institute of Health and Ewvwvivommental Sciences,

14-12, Yabuta Minami 5 chome,Gifu 500-8384, Japan
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BZAEEX (PTIOE) (CLZ2RABERTHD
ERBIEMREICOWT

BRI ERY, sE B, gk B ik Bx

=

=
B

%EM%&(PHQ%)%%VT,EWE%E%EEki%&U—ﬁﬁﬁkﬁ¢®§§@ﬁ%(N
0, NO,) BEORELRT-&ER, TEERAUREAKTONORUNO,BER, *hFh
6 ~159ppb (EI{E 45ppb), 17~67ppb (FHI{E 35ppb) TH Y, NOMN O IR TEWEEIC

Hoir.

—75, —BRBREAKTONOBLUNOREX, FThZh0~24ppb (FH{HE9Ippb), 11

~38ppb (FI{H 22ppb) TH V), ERALRELITZWCNO  BENS» >/, #EHAE,»D, £
EERAUREASTFONORUNO, BEZ, £HAOEMEHETLS L TMcEmT 38R
BHbhi. £, NORUNOBERESICIATESRD Y, BEERELLAFITEL R aEEMN

RHbNT.

F—J—F WEAEE (PTIOK) , ERB(YH (NO, NO,), HEEMAIEE —BEE

1 JFLLHIC

EE, HEEHSER T A, BREMRZRSORERICLS
AKHFOEBRBWELRIEE S L>T03Y. 2L
T OPETBERERIC L 2 FESFEICHWLRT
WA, B, ThzfoHEL LTNO, NO, %
RAREETE 2EHBAEE (PTIO®) > BNEAX
Shiz. ZOPTIOREREHICHETES L &b,
COHEEFAOCTHIBEROR 7 ) —= v JRERT
W, FROXKERAUETHREOI D OENEES I
BHiIZ, BROFEERFIREARIFE LOC—BREE
AKIFOERBIBRELRIE Lic. $iz, ZOKE
IZ X AR ABRERIC L A BEO BB LT 7.

2 REFHZE

2.1 FEBRS SUHAENE

M1 ICAESRER, X1 CHEEREASER L.

ERRIRERAERAZ, BN TLLREDE WE
ERGEREI ARG E UCERY, FR6 £ENLL
Hmzthd & L, PR 7 FEITI12HA, PR 8 FEIT
1935 & L.

—RBERAEHAL, RPLEEL TS YT
B =T 3IVAREIZ L ARSRERLADS B 63

HE Lk

ek, BEEkEokboiial LT, BERER
BERELTHAHHEYN AJER (AEEHR) B
FUO—BRENER (KEFRE) O 2HE2EAL.
AEIRMIEE LICRT L5, ERBORERER
R 6 D 8 D 3 EM, —BEREREIT TR 8 F
Eo1EHE, AEELEDOIDDFAEIXFER6END
8FEMD IFEM & Liz.

O : MR AT MAN RN
A —RRAREN
O: amMER

X1 A

* SR RREREPTEN, WETE : 500-8384 WRHEERE S5 T H14EFL2E
= P, BREFEREE  505-0037 EERINETHATER3—8
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y 1 FEHEBIUCREERES -
No. R BEERA HEEE & £
1 BHETBRBSIEEE H#21% | 'H. 7-H.8 | #EIk 0.8m,&HE2.4mBE
2 7 BIERET BY T m & H. 6—H. 8 SEERPE 2.5m, 2.3m 7
3 IEEET EEIA HH 156 5 H.6—H. 8 EBEHE 5.5m, 2.4m 7
4 AN | H#&E215 H.7-H.8 B 20m, 7.5m 7
P:| 5 SHRETARE EooE H. 6—H. 8 WHEPE 10.4m, 2.5m ~
. 6 XIETHETIOTH H21 8 H. 6—H. 8 BB 7.7m, 2.5m #
% 7 »  FEIRET KE—ERF H. 6—H. 8 EREIE 3.4m, 2.5m »
8 EEFHHIFEE B#E215 H. 8 ‘ EEEAL 2m, 2.5m »
9  FERRW LR H#E218 H. 6—H. 8 &AL 14m, 2.5m #
B 10 BImTHEHM HiE 156 5 H. 6—H. 8 |. KK 3.5m, 2.5m #
11 . EREISETH T H#E215 H. 8 HEEE 4.6m, 2.5m »
. 12 ®WRHXAB HEal% H. 6—H. 8 WAL 3m, 2.5m #
2 13 JIGDETs)IE . HE41 B H. 8 ¥ 3m 2.5m #
14 HEBAWHHAEE HiE195 H. 6—H. 8 PR 6.5m, 2.5m 7
B 15 HEpiRMEFHET Hi9E - H. 8 BEIE 2m, 2.5m #
16 +EEMRETELE HiE21% H. 8 JEERE 2m, 2.5m ~#
17 S@EIHFES H19E H. 8 WEEEFE 2m, 2.5m 7
5 18 KEHHEZETF1ITE HiE21% H. 6—H. 8 R 5.4m, 2.4m 7~
19 7 RAIRFE3TH BEERE H. 6—H. 8 JEREE 5.7m, 2.5m #
HE1 BEHHERER SEBED H. 6—H. 8 SERAFIYE 7.8m, 2.6m 7~
1 HBET&F H. 8 F&E E 16m I ERE
- 2 HIRTHERT H. 8 4 30 ”
B 3 MEERS H. 8 ” 13.7 o
4 HeFETES H. 8 ” 13.8 ”
B 5 ARHEETES H. 8 ” 14.8 ”
& 6  FEREIRS H. 8 o 13.3 ”
XE 2 KEHERFAPEE H. 6—H. 8 ” 19 ”
22 KRB HZE 3 #RHIUER

PTIO%IE, NO, NO RARfERY v 75—
TLAY M (AH) 2FREL. v -HICKE,
¥1r AEBMACRESRS. 1y ARz L A
VEER#LZ, BELIZI LAY MVIRBRECEDR
9, ¥y vREELAWVCEAREIZLOINO, NO,
REZBETAIAHETHS. RABRIEFE BEOHHI
FELOFED KXok,

3.1 ERADIRREROEREMREICOWT
BRAXEERALOAZFNOENO,BEIZDOL
THEI L, R ELDFHE, i, NONO;
HER2IRLE. '
ERBEHSDONOENO  BERFIhETHh 6~
159ppb, 17~67ppb DEERIZH v, FH{EIL 45pDb,
35ppb TH o7z, £EOBEIFEBY T ABER (RH)

F2 HEREUERSAKTOZRBCHBRENTER

: AT ppb

T 6 FERER FRTEERER ERIEEHER
AEH A E{E o] NO/ | FifE w B NO/ | Fi#9fE E] NO/
NO NO.| NO NO, NO, |NO NO.| NO NO, NO, |NO NO,| NO NO, NO,
BREABEET 96 41 ] 55-130 | 30-53 | 2.34 | 97 47 | 61-159 | 33-55 | 2.06
R RET 30 28| 7-52| 21-34|1.07 37 29| 21-58| 20-34 | 1.28 |31 33| 14- 58 | 25-41 | 0.94
T R R 32 35| 9-61| 2442|091 |36 36| 17- 64| 25-44 | 1.00 | 35 39| 14- 67 | 28-48 | 0.90
VRN | 27 34| 8 62| 24-47 | 0.79 |24 36| 6- 54| 26-61 | 0.67
GRS 26 29| 7-50| 19-40 | 0.90 | 28 31| 14- 46| 21-3810.90 |29 33| 15- 52| 25-40 | 0.88
KIETHET 60 40| 29-89| 21-54 | 1.50 |65 41| 45- 99| 29-51 | 1.59 | 63 43 | 34--97 | 32-55 | 1.47
r  FEIEET 27 35| 15~45] 22-40|0.77 |25 35| 12- 36| 27-40| 0.71 |27 34| 19- 40| 28401 0.79
FEHETRE 54 41| 29- 78| 34-51| 1.32
FHIENT EREY 22 291 16-32| 25-32|0.76 | 24 30| 11- 40 | 24-38 | 0.80 |24 33| 13- 36| 28371 0.73
BT HEA 28 23| 7-50| 17-30 1.22 (& @D 22 26| 10- 40 | 17-32 | 0.85
ER T AT ' 46 35| 15- 79| 25-47| 1.31
LIV N ipN 48 29| 21- 86| 23-35|1.66 |48 31 | 24- 73| 22-38 | 1.55 |45 32| .29- 72| 25-40 | 1.41
JET )T o . 32 26| 14-52| 17-32 ] 1.23
L 2 Rinmawn:cLig 45 33| 15- 79| 1842 | 1.36 |44 36| 18 77| 2554 | 1.22 |40 37| 18 72| 24-48 | 1.08
FRIR T FHT 102 43 | 55-141 | 32-57 | 2.37
+ T RET 57 31| 32-82| 2540 | 1.84
FENHFEE : . 83 43| 33-123 | 35-53 | 1.93
e B TEHED 75 46| 29-125 | 23-67 | 1.63 | 81 48| 46-128 | 31-63 | 1.69 | 76 47 | 28-143 | 27-62 | 1.62
7 IR 39 33| 16-69| 23-39|1.18 |46 -33|-26-70| 2642 1.39|45 34| 28- 76| 31-41.] 1.32
F OB 39 33 1.18 | 46 - 35 1.27 | 49 37- 1.30
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DNHL 6 SEEDFEFHEILN O 55ppb, N O, 2% 34
ppb THH Y, FIEEITRLZLMITERACBEL <L
CHoz. ZZ3FEMONOBIUNO,DELHE
&, FhEh 6 4% 39, 33ppb, 7 4 46, 35ppb,
85ﬁ§49, 37ppb THY, bITHTRDIVTEYE
EAHEMODERIC S > 7. EFEOBEHEABEDHN,
BIZT 1+ —EVEOEAORINT X3 BENHHE 5 %
DEERELDLRDBY.

%z, ZORENK (NONO,) INOBENS
Wk Zh (#30ppb A E) T 1 L0 &L B HAMNE
Dbl BEIEHEN A hDOERBEWITEDAEM
NOL(EDLRTWBR I ENDLY, FOHMNKE VIS
T, BRHEHEKIANADOFSNKEVLDEEL LR
5.

NO, NOREAHENRHVEEHHERIZOWVT,
BEEER 2R L. FEHIC X2 AN ERED
by, BEFRICEL, 2FEEL REBIED -
7z, E7, MOBEHSICOWT S RBEOEENED
bhiz. RER, EREOFHELRS? cLEEOMHE
ARZRLH TSR, THhIFLFICHREFICHF
AV rOREES/EAL, ZOERIGCEEZRELY
PEGELULEEN TS L, T, KRFCEYER

ppb

100 |-

50

T N O T O I O A

H.6.4 H.7.4 E.8.4 H.9.4
K2 BRHETHAEMADOERBRIYREDORFEL

DREERLICED, KSHEIIEHERZ T LKL D
Lo LHEEIND.

3.2 —REREHOERBLMREICOVLT

Fio &, FEREEMS 6 a0 —BREFRONO L
NOBEICOWT, HAZ L DOFHE, %, NO/
NO, & FE3 IR L.

£33 —BEEASKHTOEZRB{ILOIEER
(PR 8 FERIEREER) 847 © ppb
. SFfE w A BEL
RIS NO NO, NO NO. NO/NO,
FE TR 10 28 0~24 18~38 0.35
AR TR AT 8 20 0~19 13~2 0.40
HEET# 5 6 19 0~11 13~26 0.32
JEHETR S 8 21 0~14 13~29 0.38
A BLHT 5 5 15 0~10 11~19 0.33
FEEETIS 14 - 26 2~24 12~33 0.54
oy & 9 22 0.39

6HADONOENOBER, Thth0~24, 11
~38ppb DHFHEIZH b, =HEOFIHEL 9, 22ppb
THhole. ¥£lo, TOREK (NO/NO,) iZ&T
DA TOLLTTH o7z,

NO, NO,BEORFAEIZERBLNPEE X
DHELARC, FMCIZ3EERD, EFCEL,
ZFREEL RHERARD /.

3.3 PTIORE BEIAIEAIC &L SERBRLMREOLE

BERRERORE L TH 5 HEASRE L OKES
REICHNT, PTIOHK & A BBIEE OB % B
TAHD, MAEZAVWIEONORIUNO BE
DB AT o7z,

BIEREREF L IC, MBEEOHBBERIZODVWTE
3, M4 Im Lk,

HEABRONO, NO,DHMBIHH r =0.69,
0.54 BLOKEFRRFONODHBIEH r =0.61 1%,
fElEE p <0.01 <, XEFRFONO,DHEGKRE

#4  WHWEE L HBTTEC X 5 BEO HE

BT : ppb

5 oA TR 6 FEER R T FERER Ek 8 FEER
%O @ e EfE i H NO/ | F¥5fE 1 H NO/ | FHfE o B NO/
¥ NO NO.| NO NO, NO, |NO NO,| NO NO, NO, |NO NO,| NO NO. NO,
HEEEHER .
BB RlEE 20 2810- 37 20-3210.71 125 28112- 46| 19-34|0.89 |22 30)11- 41| 25-361]0.73
B e 16 25| 8 32| 22-2810.64116 25]11-28| 19-28,0.64{19 25} 7- 36| 22-30!0.76

KEFRE

B HEE 11 26| 2- 22| 14-33]0.42]11 27| 5-19| 18-33]0.41]11 27| 6- 20| 16-35{0.41
B e i 11 19} 6- 20 9-2410.58 112 18| 5-25| 1621|0.67|15 17| 6- 46| 10-25]0.88
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30—
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ERNER (ppb)

N 1] T R A

AR YT HTWT 0] - .- y=0.32x+15.81
=0, 69 (a=34) ' 1=0. 54(n=34)
1 1 e (! 1

1020 20 40 PprIoCopb) 1020 30 40 priopsb)

X3 HEEBEHEH ST XAERCHTBPTIONRE
' HEPRIER D

r=0.33 3fEREP<0.05 THIZHFETHH, H
BEMEASFER & . Lk ->T, PTIOETDRAZ Y —
=V SRR THI LY hG,. T, BEAHE
TIENO, NO;& 3 IPTIOERLTMCEWHERA
o, —F, KEFRRFTIEPTIOEON O
ERUADLTIICEL, NORHMEARARCES
WHERICS - .

PTIOENHBREBICHERNO, , AEL 5 EEA
EHHOHRED OFTLRERTWVWSD, ZOEMK
COVTIRB LRI ER TR,

4 £ & B

BHBUEETH BPTIORZ AV, BROEER

RERFIREASHE LO—BREXSTOERR
{LHBREABIE LR, KOoMREEB-.
1) EREUBEARTOEERWEEIINONG
~159ppb, NO,#% 17~67ppb DEHICH », NOR
FEA34Y 30ppb LA EDOHATIE, NOBENANO, BE
@ B ERICH » 7.

T, —BBREASTOERBRILYEEIINONO
~24ppb, N O ;% 11~38ppb D&HICH H, TXT
DHETNO BENXNOBE LY 2 ~3f5BVWER
w~ L7z,

2) 3EMOMEAEND, HRAUEREFONO,
NO BEZbT MM 2 H 7.
3) EXBYHBEZZTHC L3Er DY, F~FE
FICEL, LFCEL 2 AEANRD bR
4) PTIO¥: ¢ HEMRIELEOBIERE RS HLE L, Al

ghUER (pob) EENER (ppb)
NO NO,
L. R — .
b I D - - yag 92x412.20
L i T y=0.33(n=34)
30— s gober et 170,330
. L e
R )
- T
i : 10 _.._....'.,_...'.,_..,_.._ -
Vo 1=0. 61 (n=34) R
- 1 ~1 L _ I 13

10 20 36 40 prrocppb) 10 20 30 40 pryo(ppb)

K4 KEBRUERICET HPTIONR & BEEIER
DB : :

EBHEN, NOBLIUNOOWT, ¢LKEER
HBEBARIEH B Z b oz,

E ] &
ARABCZH VIR Wi R R EE RSN RIEE
HBEASREROEFRICEH - LET. '

b4 iy

) RETALEFAERRAECEE : BEAE (BH),
366-372, KEREHKIE, 199

2) FES—RS, BTHMBTT, BEAKE:NO, NO,
ARMERAOHBRRINZEY v 77—~
=7, BETAERENE, 15,199-204,1991

3) MTRAE - BEREE (PTIOK) K X528%R%
L BRERE, TERBEWENMFRHEY, 25,1
-8,1993

4) AFHE—R, SHFE#E: T —ELEIBBHE
ha _BEER (NO,p) IZDO0WT, EITEAKR
REYXFSHBEERSE, 522,199

5 BAEELAREMBES @ AEHLOBEMNLE
B (KSR, 4, ) EERETEHS, 1995

6) iR IE: EEEOABEMEICET 2 HBEO X
DHBIZDOWT, RERIAEFIRFHERS,
26,17-22,1994

7) HEHEER, HEPRM, BANIL, PEFEE EE
BB 5 EFRB Y HmAEEICOVWT (F2
) , TREEENRER, 29,82-90,1994
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Concentration of Nitrogen Oxides in the Air Estimated by PTIO Method
in Gifu Prefecture

Masakatsu KAJIKAWA*, Yasumitsu TAKAHARA**, Koichi SIRAKI*, Kunio KATO*
* Gifu Prefectural Institute of Health and Environmental Sciences, 14-12, Yabuta Minami 5
chome, Gifu 500-8384, Japan

**present address, Gifu Prefectural Livestock Research Institute, 3-8, Maehira—cho, Minokamo
505-0037 , Japan



I B RREREMRENR $£5%5, 34-37(1997)

RRBICEIT5EGCFL2EMOEILE ZDBAICET S8R

ELIE N D

=

=
=

v ¥rsy 2— (Campylobacter) 1\ HEEREZT5 - DI 1 BMEZILEL L, T/, B

R (MEFRER) 2LEETHREETHS.

4[El, HEHASZDNAKHELPCR (Polymerase Chain Reaction) % HWT, 1%#H
B (3 vFR) OBRHEEEY b D Campylobacter jejuni DBRHEEB LY, ZOREREOK

HEfrofzs

ZO/FER, IVFAL gz Clejuni A6 AL EZEh T, BRIZIZZDEETFOBREMN

nEETH o7z,

COFECED, RERRHEON Y Al 2 —DEERRERICHS - EATE, WRGICRES

HEDDZENTEDLLEL BN

F—TJ—Ek:PCR, hArEONnN 74—, &

1 FL&IC

hven szt H5BEENREN D, RPERE.

DREPTIED > LIROVBENMEET2EO—DT
0, ERHRAEE TIPS LD 1 EMRLET
3. T, FINBLUORIWELETCTRRETE
ZVWHETH 5.
hverAy2—BO5bERe  BERLAERER
Campylobacter jejuni, C.coli, C.lari T» 5. &
iz C.jejuni, C.coli X BFBHIEEILTEY,
EMARERFASFL4HFESR TS, ThDICEBR
R, PR S EEICILETEB HRELTEDY,
WEEAETFBEORABOFTRES MNOREHES L
BHTW3Y, ERAERIIAERLCZOMTRATSS
TEREN. T, BREBRATRER O~ 2H0HKE
REDLN, FEHENMEEIADIAIETHEY
T, RERKKDESIT 100 BEOLVERTHHNL
THZEMNMIEENTE YD, ZOREEFITFFAIL
HTH5.
FEOEMOESEHETE L, TEKPCR
. (Polymerase Chain Reaction) Hic L3 &ET2
BB LT, 2 0OBEECREAESRSE S, ]
MCIE RS RD L5 Icok. PCREXANT,

EEDRRL L O—RIE LEER X UHENICR
FEEZBRHLLS L v AR L LHETHES L
TW3EZATHEMY, AplbhoPCRRIGEZHR
ET LIRS EBRET I OOEMRIRENEL, EE
CREBBCIIBEIRLVIONRENLOICEbIS.
2T, SEZERREGFICL, TEAHREHEMNE
»EE, BBIALEEE» DERMC vERA Y
2 LKBABEPHETCEEHEREZELETHLEDIC
B OBE & B TiT - 7.

2 MEERZE
2.1 fEREK
YArcAE L Y 5 L/ C.jejuni C80 (Lior4)
BRAEM L.

2.2 (ERREMH
REAHBE LTHERO4 I v FERZEH L.

2.3 BEZH

3 ¥ 5K 0.5g % Blood Free Preston Broth (¥
< DEMIE % N2 75 TYERE L7z Preston Broth) 4.5
mlcHA L, TR UEHIC LD 2CTHIFS

I B R R BRIR T Z0RT £ 500-8226 W BRHH B4 TH6F3 S
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42T, HiFsEE
8 KFHNTE

A% 0.5g + Preston 4.5ml + MBI YR

2453}1351%%&

i)
8 H#ﬁaﬁiﬁﬁi‘if 0.5ml + Preston 4.5ml

1 7 (16H5R) Bl ——————

BEmEAE —~ PCR

BEENE — PCR

- EEHAE — PCR

M1 PCREZHVWERENDDH Va2 —HOBEE

7r—=F+¥—*t

x®1 754 <—-DEHEET

#2 PCRRIGKER

C442 : 5 ~-GGAGGATGACACTTTTCGGAGC -3

5 X PCR Buffer (Tag DNA Polymerase DftE Mm% FH)

C490 : 5 -GGGGTGCTAGTCATCTCAGTAAT -3

BRIV, {4 DOEER»ODNAKBKET o2,
(1) sHfiEsE
(2) 8IS #E 0.5 ml%#F L Blood Free
Preston Broth 4.5mlicinz., 16 ERissss
(3) 24msRisEsE

2.4 hrEONY Y —EREHEOIER

FEREP LD, IVFARICHVYERAY Z—
MIRWC ERFER L. Z0#H, IVFAREEBSE
7= Blood Free Preston Broth &z C.jejuni D—#
&% (6 X10°CFU/ml) % 0.6 CFU~6000 CFU/
mlOBEHBE 85 X5 icmz /.

2.5 DNADORERELX

BEEW 5002 1% F 2 — 7L, 100CT 10 4
RipnE U7c#, 10000 rpm 30 BREL L, Z0OLE
10l PCREGKEMA LK.

2.6 PCRREODHEEH

(1) 754 <—

Giesendorf & DT L7275 1 v— (C442& C490)
ZAWA?. C.jejuni, C.coli, C.lari ICEEMIZK
IGL, 426 bpO P CREMHIHERTES. -

£ 4 DHEERTIEER LICR L.

(2) PCREIGK

BRAERSOx1OP CREIGERFR Uiz, R E
2R LTz :
(3) BEYA 71

dNTP £ %200 u M
Taq DNA Polymerase (EifH&) 1U
T54<w— (C442&C490) £40.5eM
DN AHIHK 101
&at50 11
1 2 34 5 6
Lanel:MW
Lane2:C.jejuni 6000/ml
Lane3: 600/ml
Laned: 60mli
Laneb 6/ml
Lane6: 0.6/m!
2 BHFfEEE
1 2 3 45 6 7
Lanel :MW
Lane2:C.jejuni 6000/ml

600/ml

60ml

6/ml

0.6/ml

0/ml

K3 24FHEREHE
1 2 3 4 5 6 7 8

Lanel :MW )

Lane2:C.jejuni 6000/ml

Lane3: - 600/ml

Lane4: 60ml

426bp -  Lane5 6/ml
8 ane6: 0.6/ml

Lane7: 0/ml

Lane8:Positive Control

B4 8ERR-16ERIERE
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- Giesendorf & O TRV, | 94T, 52T, 65T
DEBEILOVWT I HBEEREL, ZORE®REL 40
A INfTo.

2.7 BBAE
.PCREMZ 1.5% T Hou—R¥ L TCESKE L,
Rfath NI X—F—THEDOEEEER L.

2.8 BEOEE
C ®1EE L.

3 & R
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Miyuki KUNISHIMA, Naoko HAYASHI, Nobuji NODA
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Detection and Sequencing of Norwalk-Like Viruses from Stool Samples: in Japan
Using Reverse Transcription—-Polymerase Chain Reaction Amplification

M. Nakayama®, Y.Ueda*, H. Kawamoto*™*, Y. Han-jun***, K.Saito***,
O.Nishio***, H. Ushijima****

*Department of Maternal-and Child Hedlth, Faculty of Medicine, the University of Tokyo

**Gifu Prefectural Institute of Health and Ewvironmental Sciences, ***Deparitment of
Microbiology, Institute of Public Health, Japan, ****Department of Matermal and Child
Health, Faculty of Medicine, the University of Tokyo/ Department of Microbiology,
ITustitute of Public Health, Japan

Microbiology and Immunology,40, 317-320, 1996

Norwalk-like viruses were detected in Japan in 12% (26/209) of patients with nonbacteria
and nonrotavirus gastroenteritis in an outpatient clinic of a hospital from 1991 to 1994 by
reverse transcription-polymerase chain reaction. They were also present in 7% (26/376) of
total samples including those from rotavirus—positive gastroenteritis patients. In addition,
the viruses were recovered in samples from 15 of 17 patients which were collected during
outbreaks of gastroenteritis in various places in Japan by the same method. The DNA sequence
of the polymerase region from patients at the hospital ( sporadic cases ) showed that two
subgenogroups, similar to UK1-6 in genogroup Gl and to UKI1-1 in genogroup G2 (Ando et al,
Clin Microbiol,1995,33:64-71) exist in Japan. The latter was more frequently found.
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Fluorimetoric flow-injection analysis of total amounts of aldehydes in auto gas
and thermal degradation emission gas with cyclohexane-1, 3-dione

Tadao Sakai*, Hideki Nagasawa*, Harumitsu Nishikawa**

*Department of Applied Chemistry, Aichi Institute of Technology
**Gifu Prefectural Health and Ewnvironment Research Center

Talanta, 43, 859-865, 1996

A simple flow-injection(FI) spectrofluorimetric method for the assay of total volatile aldehy-
des in auto exhaust gas and emission gas from thermal degradation was developed.
Aldehydes,such as formaldehyde, acetaldehyde, propionaldehyde and n-butyraldehyde,reacted with
cyclohexane-1,3-dione(CHD) to form more strongly fluorescent compounds. A two—channel flow
system was assembled. Distilled water and 0.02% CHD were delivered at 0.75 ml min™!. The .
optimum conditions were pHb5, reaction temperature 70T ,reaction coil length 0.5 mmi.d.x7m,
cooling coil length 2m,sample size 60 #1,excitation and emission wavelengths,376nm and
452nm. Aldehydes in sample gas were collected by passing the gas at a flow rate of 0.5 1
min~' through two impingers connected in series. 10 ml of methanol was used as an absorbent
and diluted sample solution was injected into the carrier stream. The calibration graph was
linear in the range 100-1000 ppb. The detection limit was 30 ppb and a sampling frequency of
30 h™' was attained. Relative standard deviation for 10 standard formaldehyde solutions(500
ppb) was 1.5%.

This rapid and simple FI method was applied to the determination of total amount of alde-
hydes, calculated as formaldehyde,in auto exhaust gas and emission gas from the thermal de-
gradation of polymers.The method is useful for monitoring aldehyde emissions and investigat-

ing the removal effect of aldehydes from various sources.

Determination of the 8-methyl ether of xanthurenic acid in human serum
by high-performance liquid chromatography with fluorescence detection

Junzo Imai*, Isao Yoshida*, Yoshimichi Sakai*, Hidenori Shimizu*,
Tooru Sumi*, Tsuneo Iguchi*, Kyoko Murayama**, Makoto Kawai***,

Seiji Yamaguchi****

*Gifu Prefectural Health and Evvironment Research Center, **Gifu Prefectural
Ohgaki Public Health Center, ***Gifu Prefectural Tajimi Public Health Center

’
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****Department of Pediatrics,Shimane Medical University
J. Chromatography B, 679, 204-207, 1996

We developed a simple and sensitive assay for the 8-methyl ether of xanthurenic acid in
serum by high—performance liquid chromatography with fluorescence detection( excitation at
340 nm,emission at 450 nm). The compound under study in serum samples was extracted with

. Sep~Pak Cj cartridge and the extract was applied to an octadecylsilane-bonded column(Nucl-
eosil 5Cis, 150X4 mm I1.D.). The mobile phase used was a mixture of 0.05 M sodium acetate
buffer(pH 6.0) ,containing 5 mM sodium 1-octane-sulfonate and 0.1 mM Na,EDTA,and acetonitrile
(93:7,v/v). The 8-methyl ether of xanthurenic acid from serum samples was sufficiently sepa-
rated to be clearly distinguishable. The quantification limit was 2X10™ mol, which was
sensitive enough to detect 8-methyl ether of xanthurenic acid in serum from normal subjects.
The method was applied to- samples from patients with deficiency in tryptophan metabolism,
xanthurenic acid/3-hydroxy kynurenineuria,and showed a striking elevation in serum 8-methyl

ether of xanthurenic acid.
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Personality and Immune Reactivity to Acute Stress —-A Pilot study-

Hideki Ohira®, Yutaka Watanabe**, Kumi Kobayashi***

*Tokai Women’s College, **Gifu Prefectural Health and Enviroment
Research Center, ***Healthiron Shizuoka

Hig L FREME, 16, 139-146, 1996

This article presents findings of a laboratory experimenf upon association between acute
stress and immunity response. Twenty-eight female undergraduate students with three different
personality types(Type A, Type B, and Type C or Cancer Personality; Eysenck,1988)conducted
a mental arithmetic task in a psychologically stressful situation. Salivary immunoglobulin A
(s-IgA) ,oxygen radical absorbing capacity in saliva,and autonomic measures(heart rate and
eyeblink activity)were evaluated before and after the stress manipulation. Generally, the
acute stress increased volume of s—IgA and decreased oxygen radical absorbing capacity. The -
degree of these responses to stress was the least in Type A subjects. rThis suggests that

individuals with Type A personality should be more vulnerable to acute stress.

No Relationship of Salivary Flow Rate or Secretory Immunoglobulin A
to Dental Caries in Children

Yutaka Watanabe®, Hiromi Mizoguchi*, Kazuhito Masamura**, Teruo Nagaya™®**

*Gifu Perfectural Health and Environment Research Center
**Masamura Dental Clinic, ***Nagoya City University Medical school

Environmental Health and Preventive Medicine, 3, 122-125, 1997

To investigate the relationship between dental caries and the salivary flow rate,secretory
immunoglobulin' A(s-IgA)or other components in children, nonstimulated whole saliva was
collected and teeth status was examined in 138 boys and 134 girls aged 11-12 years. The sub-
jects were apparently healthy. The mean salivary flow rate was faster in boys than in girls
(0.29 vs 0.18 ml/min,p<0.001). In both sexes, secretion of salivary s—IgA and three other

components (total protein, calcium and amylase activity) was markedly dependent on salivary
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flow rates. These results suggest that basal components of resting saliva are secondarily
secreted with the flow of saliva fluid. The mean erupted permanent teeth was 21.0 teeth(range :
10-28 teeth)in boys, and 23.0 teeth (13-28 teeth)in girls (sex~difference : p<0.001).

The means of DMFT, the DMFT raﬁo( % of DMFT to erupted permanent teeth)and DT-+dt(sum of
decayed permanent and milk teeth, an index for active caries)were 3.4 DMFT (range: 0-11 DMFT),
16.0%(0-40.0%)and 0.5 DT+dt(0-7 DT+dt)in boys, and 3.8 DMFT(0-12 DMFT),16.2%(0-44.4%)and 0.8
DT+dt(0-5 DT+dt)in girls, respectively( sex—differences : p>0.05 in all).The salivary flow
rate or the four salivary components (either concentration or secretion rate)used here had
no relationship to the DMFT ratio or to DT+dt in either sex. Variation in the flow rate or
in the basal components of resting saliva may not influence caries development in healthy

children.
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Virurence in Mice of Orientia T'sutsugamushi isolated from Patients
in a New Endemic Area in Japan

Isao Nagano®*, Shiro Kasuya*®, Nobuji Noda**and Teruo Yamashita*




e B RREERSEERT® E55  (1997)

*Department of Parasitology,Gifu University School of Medicine
**Gi fu Prefectural Health and Environment Research Center

Microbiology and Immunology ,40(10), 743-747, 1996

Four strains of Orientia tsutsugamushi(KN-1,KN-2,KN-3 and GJ-1)isolated from Patients
in an area of Gifu Prefecuture,Japan,in which tsutsugamushi disease'is newly endemic,
. were examined for their virulence in mice. Among these, KN-1(identified as Kawasaki type),
GJ-1(identified as Kuroki type) and KN-2 strains were found to be non-lethal for BALB/c
mice as well as CH3/He] mice,even with high doses(10° X being the 50% mouse infectious
dose). On the other hand, the KN-3 strain was found to be the sufficiently virulent to kill
BALB/c mice. Among the prototype strains (Gilliam,Karp and Kato),the Karp and Kato strains
exhibited high virulence to mice, while the Gilliam strain killed only a susceptible strain
of mouse.BALB/c mice infected with KN-1 and KN-2 strains showed significant splenomegaly and
moderate ascites accumulation in the first week of infection, while these symptoms became
prominent during the second week of infection using KN-3, Karp and Kato strains. After inf-
ection with the GJ-1 strain, these symptoms were not observed. Antibody responses induced by
infections with highly virulent strains were lower than that with low or intermediate virulent

strains.
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