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7t b UBEERLEHBEN S OPCRIZ&L Z2HIVEEFOKRH

=F e Ml —BF KA ET
AR BY i ol wmE OB

[FARAR S A FH 5 ZCEBREEL THLHIV- 1 EEMn % AT, PCRIZIZL WHIV-1 O gagififn 7 (14288
) AREREIIEIE L, APCRIETIE, #910°y ORYAIR T4 Z00ICDNA OIEIE S i80 b, MKHRAE S

DR ORIREIED R E iz,

Key words :

1. L &I

HIV (human immunodeficiency virus) &%o %
7 ) —= U, BEEYIFESE (PA), ELISA
BT, EmRRRITELHGE (IFA), v x4 7
vy b (WB) BETiTbhTwna, Wiy, HIVHLED
BRHEZHEBE LTWE8, FksBsEcERMBRE Eh
BNZER, A Ly MERD I DI 2HF1 D 3FUE
FESBREHI NS WEAPER IR TNEY, & HITE
PIRIC BN T, B> SRR HAERICBIT TS
HIZ, FHOBIICE T 2 Ml SR = 00, ERR
BRI & D BBt ORI E0 b Eito = Xk
BRBEFS ARV, CRODOBEARRET DD,
M H DM EOHIVIE R 12 R iR+ 5PCR
(polymerase chain reaction) EBHH IR T3,

AELIFARRTA RH S ACE R, TE P VBEELT
HHMEDHIV-1 ka2 5 DNAZ i L, Nested
PCR (2 EZfEPCR) 2 AW CHIV- 1 Bz oK 2 &
K OTEOHELRET S,

2. MEERE

2-1 PCREZRABMEI Y ~O—L

HIV-10>DNA1,0004 /5 pld ¥ D 2 10EREE AR L T
Huwiz,
2:2 DNAHFARLMER
IFARIZ853% LTz HIVEESs e MY o _BRETALL- 1 #8
B, $10° #2514 RHF A AEy L bLORER
L7z,
2:3 DNAODOHH

IFAHRS A KH T 2DI0AE v kb REYHIlE A £ A
THID &0, BERU— R (ZH3) THIV-1 oM

PCR, HIV-1, gag gene.

HIAFENT-DNAZ I L72tk, 7RRAKS0 ul iz, =0
5 MZEASHAIDNAL LTHW: (10EFHI).,
24 F53A4<—

Nested PCRICHWZ 2B EDT 7 A ~—+ v MIHIV-
1 D gagBB 1550 % 55 BAICHENE S5 eI bF B
SN AV IR LAF R THD, T oDOHEEKIT 1
EEHDOPCRZ A ~—t v MNS208H%, 2@ BPCR7
A=—ty FB30EHEL2THETHB? (F1),

£1 AV AXZ7 LAF RPrimer

1st PCR
Primer1 (SK145A) 5-CCCACAAGATTTAAACACCA-3
Primer2 (SK431A) 5-TGAAGGGTACTAGTAGTTCC-3

2nd PCR
Primer1 (SK145) 5-AGTGGGGGGACATCAAGCAGCCATGCAAAT-3
Primer2 (SK431) 5-TGCTATGTCAGTTCCCCTTGGTTCTCT-3

2:5 it A AL
M 1IZHIV-1 O#n FHIKEZ R T L5, KT 5 A < —
WHIV-10Dgag (BE2ADEEHZaI—NFLTWD) &

0 1 2 3 4 5 6 7 8 9 10Kb
I T T [ I [ I I I T 1
gag
LTR —— pol [? rq_[l env 2 ]‘:i
LTR
175 142

SK68 101 SK69
-«

SK63B SK69B
SK145A 142 SK431A

SK431

SK29A 105 SK30A

— €

SK29  SK30

SK145

M1 HIV-1E&FHE



%2 PCR#EESM

2 (Denaturation) 93°C 2.0%
7 =—1Y 7 (Annealing) 56°C 2.5%%
&k (Extension) 71°C 3.0%
A7V 30[m]

ek (Final Extension) 71C 7.0%

fEFH91, 400580 5 B 014285 Hext 2 HEEg L 722,
2:6 PCREyESMH '
PCRIZDNAMERE (RIKOH) %M\, 2150
&M Tiio T2,
BIMEI3C2.05, T=—1Y L 756C2.55, AmTIC

3.0 1A 7 0L LT0HA I AT 72,
2-7 RIEHEDOAR

2:6DHESLRMTHADNAL 1 H BPCRTHEEL, %
DERM S5 ul%x 2EHPCRTE HICHEE LT, % DT
FRT 5 RSHEOMEE £ 3 IR L,
2:8 7HO—RESKE

PCR#& 7%, 10ul% 2% 7 Hu—R4# )V (5 pg/ml~
FUULATuvAS FEEER) TkEL, TR N2
F—F (S RBHEE) CDNA S FEREELL, %
oA R=—H—& LT 1747 v — D DNA % #IfREE
#F Hinf 1 CUKLEZLOEHWE,

3 RIGHEDOHR

1st PCR B 2nd PCR

H:=0 28 ul H:0 33l
10X Reaction buffer 5ul 10X Reaction buffer 5ul
dNTPs Mix (ImM) 10ul dNTPs Mix (ImM) 10 ul
Primer 1 (20pM) 1ul Primer 1 (20uM) 1ul
Primer 2 (20puM) 1ul Primer 2 (20pM) 1ul
Tag DNA Polymerase (5U/ul) 0.25 ul Tag DNA Polymerase (5U/ul) 0.25 ul
Template DNA S5ul 1st PCR Product 5ul
Total 50.25p1 Total 55.25 4l

3. & 2 WEHRI L4858, 2o Fizl42bp (HEXD) ThHY

31 Bitarvrto—n

HRIGRLIZ L9512, HIV -1 @ DNA 2858z L4
B, 72K & b10y TRIEFIRETH -, £ DNA 1 »
TREEIC 1 BoFETREBSh .
3:2 TFA RS A RALDBE

YRR D HaH U, B8 L7z DNA i3ttt a v b u—
NWERIUAIBIZ N NEfE L, A Xe—h—%H

cC D E F G

A B

A D kEY A Xw—H— D : DNA- 10EFHR

B : HIV-1DNA (10#) E: 100 »

C: ” (1») F: » 1,000 »
G :HJEaLPu—

HH PCRETHELZ HIV - 18{5¥

BEYOY A XL —F L7z sl DNA HtE= v hr—n
FEICHRML, PCR %M LR, 100f5HRE T
He&ic (BH), ZOFREZAR Y b 1/10, 10°#
KIS T 5,

4. % =3

AR T 7 & b UEE HIV - 1 &gk L vt L
7= DNA 226 ARy L LIz BB F2RH T 2 RIBRA
10D TH o128 IFA 254 RH T 2 Hvz HIV -
1 @?{iﬂﬂﬁlﬁzﬁé‘gfﬂi 1%BETHVICCDO HIV-18EF%
BATND EHAEIND . BEEARD S O DNA #i0%)
RPp6EZ TEED HIV -1 B2 X 5id72 <& PCR
ER2YORETHIV -1 8E5FERETER 0L
EZz2ohd. #-oT, MKREMEDDORH b-+537]
BTHDLEELIRS, L, B L7z DNA B2A&%izH
HELTWD LR, £, RHBREEZIVEDD
7eHich, RN a—T 2RS¥ 7 ey MRS
ZITORLERH D AEIMIO DNA AR TR
TR TH B2, Zh LRSIz FES 5 RNA
TANADEETFERKRINT S RT (reverse transcrip-
tion) ~-PCR 4 EMTH04ERH L LBbhd, $i,
B U7z DNA 252N ETEMICAAT T VNER D D,
TR RS EREBS OEERSIOMFENEETHS &
EZzbhb.



PCR 2FEHT 211 774 v —RUHEZAEKS
EoEWIIZWTe, SIERE E)IEE), RiEE
S (ESLTAT) IC#LET.

Abstract

X oy
1) REE, 10 PCR 2H iz HIV 20 — ettt 7
n—7ONM, ERYE B Bk, 35,17, 3061—
3072, 1990.
2) SHME  BIKKREIZRIT D PCR #— PCR ¥z &
% HIV BETF2WOBR L EOREBEDER, E%
W, 42, 7, 1308—1312, 1993.

Detection of HIV Gene in Acetone-Fixed Infected Cell by PCR

Tochiyuki MIKAMI, Ichiro HATAYAMA, Junko KIMURA,
Yoshimitsu OHTOMO, Nobutake SATOH, and Atsushi NISHIDATE

Gag gene (142bp) in HIV-1 was specifically amplified by Nested PCR method using HIV-1 infected
cells, dry and acetone-fixed on a IFA-slide glass. The specific DNA amplification was detected
with ca. 10® cells by PCR method, suggesting that detection of the gene became possible with
samples for hematological examination by this method.

Key words : PCR, HIV-1, gag gene.
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PCRZEIZELBAXAZHFERLUTHBD
4 LKLY PDNADOKE

T R =k Rz AR EF Ml R

HRNEED A =08 LR LY T2 EWME L LTT A4 LKLY T (Borrelia burgdorferi B31) ® 34
D7 T4 ~—%AVPCRIEIZ L VDNAKRE ZRAKDORELE BT,

TI AT L o THRHEK, BMEKIZERLZEDER, DNARWTNRO T T 4 < —THRADLHL X SR
T&7, BICHIBEMRTFO 1# (5-CAAAATGTAAGAACAGCTGAA, 5-GTACTATTCTTTATAGATTC,

Lebech, AM. et al:J Clin. Microbiol, 29 :731-737,1991) TiZ100%DHHETH 72,
K74 ~w—ty MVIAAERL Y TIEBITE7A4 2R V) TODNAKRBIZBOD TEREEZ S,

Key words :

1. 1 C &Iz

S A MFEOREZEDINCIIELE, ORELLRLY T
TEEEME CTER T HE OMSSRE» D ODH
HEIZL D HE QRMEELHEESRE LA F U F—
VEZIC X 5 MESHIREEER MRS, L Lk
B, BEMEECIIRERIBESCHRALIKLS, &
PRI B W TIIRERR 2205 5 2 IZEREO 2 2 K
BEL<, REHMSEVWE—-RICERBEICZES 20
7o, BIE, W T2 OMEFHORETTOSE
BEV, LiITEL, MEFLHRE LS < ORBEASIETH
EhTwa, #lziE, RECERTSI/4 LKLY TR
HHED M LR EF—<Z G0 & L THBEHO— & HUR
BHCRZET B2 LD, 2L T, THhicBEELTRH X R
THBEBREOHETH DI 0L I DOWRBOITHESKITH
SENRTNWARNWZ L8 % BETHHMIRERLY
TEEEREMERTZ L0 OREICED LS S
A 7OHREERT %Y ) TINELE OBEELR
ZTW5,

ZOEIBBREOREI»OKIE, Zhbicfibd
polymerase chain reaction (PCR) L3388 A &h>D
HY, BERMREHEBR NS =%%23RE LTD
BRAEREBRESHRNTALND LTk o729,
SEBAIZTBRANREO T =P8 LERL Y 7%
HBIZF A AR L) TDNAOKRH 2 RAETF O L S
DT, FORERIZONTHET S,

lyme borreliosis, Borrelia burgdorferi B3l, PCR assay, Ixodes
persulcatus, Ixodes ovatus

2. MHERUAEE
21 Bk LETAE
FHRENER D~ X =26 538 LTz Ixodes persulcatus
(any z<w&=) HkO 3¥kE Ixodes ovatus (7=
F=F=) HROIKRDFERE220E A LR LD T
DIEHERR T d B Borrelia burgdorferi B3Rk ERE DX
&Ll
HRSIRTE L T e 2 g4 -PBS T 2 [BlE LB L
KT 1 %¥EE OTriton X-100% 100, RN, 105 (&
Bram ULPCRARKEK L LIz (K1),
HERL Y 7 (FEERE
L 2E
1 % Triton xl—loémgoo ul)
A | 1045y
KK | 2w

PCRARE (5 ub)

Bl RRALER STtk

2:2 PCRTS14<—

19914 Lebech &' 233 4% U 7z Borrelia burgdorferidd
2 M OMEE(E T L 1989F 1 Rosa BTV Lic etk
DNADFHSHMOFFA ==, AN MEBDTTFTA<—
HEEAERLELOTHEIXY— A v F (GMD) #»
LEEA LT, B 2imT &5 IKBEER#GE T TIEPCREY
791bp £416bp 77 A =—+& v b, YeBMAEDNA Tid371bp
TIiA4=—ty T, TNEFNOEERINIHZDELE
NThHb,



1. #EE&+ (Lebech et al. 1991)

| 1011bp ]

s » <

F1 F2 F3
(52-72) (427-447) (823-842)
[F1 ] | F3 |
791bp
77 ] (3]
416bp

F1:5-ATT AAC GCT GCT AAT CTT AGT-3
F 2 :5-CAA AAT GTA AGA ACA GCT GAA-¥
F3:5-GTA CTA TTC TTT ATA GAT TC-%

2. $EHADNA (GMD#, Rosa et al. 1989)

’ clone 2H1 ]
*’ ‘—
F1 F2
(9-26) (362-379)
'F1 | [ F2 |
371bp

F1:5-CGA AGA TAC TAA ATC TGT-3¥
F 2 :5-GAT CAA ATA TTT CAG CTT-3

X 2 Borrelia burgdorferi? 7 A < —

2:3 PCREDCEELEBHEFIR

REBET LHBAT 7 v—RffahTniev=2a
TMZHEIL, REOKIGEIIZL/2L LT,

PCRIZ¥FE @577 1 <= —Titdenature91°C 1 4,
annealing 41°C30%), extension 66°C30fb™D354% 1 71

(Lebech A.M.et al'®), fefefkDNAY 7 A = —Tiz %
DFENILCL 53, 42°C1 45, 72CL1HD32Y A 2V (B
MOe=aTNVERY) ORHETIT->., PCREIGE,
FOEYI0pZY L I ELT2%T Hu—A iz &
VEXRKEL, =F PV AT uvf FTREL THEES
IZDNAWH O R MR LTz FEMIE 31TR LT,

3. #& 3

DEEE DT T A4 < —R|PCRO——, EHEK B3I & =
NV 2w H=lHER2ZHERI Y= b X =R 2 EROHE
REBHIR Lz, 2HOMES S ~—TidL—r3

(AP83) DX HIZFNAA KL ALY, T RTHE
ELlenv Rt aniz, —F, REEDNAT 5 A < —
Ty~ b=k 2HiTREINTZE, varya
~F RO 2HRIITRBRETH o,

# 112 B34k, 2BER L Y 7220 OPCRIGHE B &R
L7z, PCROKEIZPCREY DT Ha — A7 N30 R
DRI -T3+, 24, 14, ¥, —OHERET
Forllz, 1+UEERBHEE LTS ITA ~—BIZEHKD
RISHEIZ DWW TR D LERER OB T 3D T 5 A < —

1. & 3
Rk 32.3 4l
PCRI AR E#K (10X) 5.0ul 1 X B
T A4<—A (10 uM) 2.5ul 0.5uM
75 14<—B (IO#M) 2.5ul 0.5uM
dNTP (1.25mM) 2.5ul 62.5 uM
Taq® V) 2 5—+¥ (5u/ul) 0.24l 1.0U
H 7 (BR) 5.0 ul
50.0 4l
IRITNFAN 1~21%
2. BEFIRE
WES 74 ~— Rk S 54 v —
uc 1% 4 uc 1%
41C 30?}‘] R 42C 19] 2¥A I
661 '30?}‘ 2C 1%
]
|
PCRlis%%
2%7T Hnu —Tf/v%ﬁi‘ikﬁ
EB%£

X3 PCROAE L HBIETIE
TRTTDNABRHENZD, BHHETIZTST7A ~—IT
Lo THRINE, BIDKICERZED, Y~ he¥ =
SkHRIZ R 1T B HEE®{E 7416bp 7 T A ~ —DODNAKHIZE
100%izxt U, BB =791 bp R CYIEDNA T 7 A ~—
TR LADN, Fir, YarY ez =HEk3
HTII2MOMERGT 7714 = —IZ X > TETTDNA
PR N8, eADNAT 54 <= —TiIW TR
B TH Tz, nBER DO 7 7 A < —RIDNARHEIIPCR
FETIbpMEE -G F 7 5 A ~—4313/22 59%, 371bpD
#efa ADNAZ16/22 73%, 416bp D¥EEE{E 1-4322/22
100% DIE TA16bp 7 T A = —BBESL» TEDP - T2,

791bp 416bp 371bp
| 4 17 1
56 7 8 910 1112 1314 15

700
4008 &
200

M:<w—h—
3,8,13L (AP83)

1,6,11L (B31)
4,9,14L (AO47)

2,7,12L (AP18)
5,10,15L (AQ72)

EH SERVI 707 T4 <=—FIPCRKIEG



1 SEERVITOTT7A<—FIPCREIGHE

. £ & =z ZeaADNA
No. strain
set1l (791bp) set2 (416bp) set3 (371bp)
*¥1|B 31 2+ 2+ 2+
—
¥ 2| AP 18 2+ 3+ —
3| AP 31 '2+ 2+ -
X 4] AP 83 1+ 2+ —
) 5/A0 34 - 1+ -
6| AO 42 * 2+ 2+
71 AO 44 — 2+ 1+
* 8| AO 47 3+ 3+ 2+
9| AO 48 2+ 3+ 1+
10| AO 72 3+ 3+ 2+
11| AO 94 - 2+ 1+
12| AO 2006 3+ 3+ —
13| AO 2011 — 2+ 2+
141 AO 2018 — 2+ 1+
15| AO 2026 2+ 3+ 2+
16 | AO 2051 2+ 3+ 2+
171 AO 2053 - 2+ 1+
18| AO 2066 — 3+ 1+
19| AO 2068 1+ 3+ ' 1+
20 AO 2073 - 3+ 1+
21| AO 2078 3+ 3+ 2+
22| AO 2107 2+ 2+ +
231 AO 2111 2+ 2+ 1+
ol E 13/22( 59%) 22/22(100%) 16/22( 73%)

MERILT Lok

4. & =
AARET A LRV Y T OEKE CHRENTEDNADZ
WrikORESL & B & LT, PCREDIGH DRTREMEIZ-DOW
THEF LTz,
KMEEGT DT T A ~—%HE LizLebech 5'PD791
bp7 I A = —I2 L B DHEB. burgdorferfizxt+ B RHR

AP vany <= F=fHk

AO: ¥~ b= ¥ =HK

13100%, %72, Rosab'"DYEADNAT T A v —iz &
B RHHEIII% T, AFEDOR T 51 =—ic LD BIR
LV L ED ST AFEICBNT H416bp 7 T £ = —DiE
RITREDD - IR IZITHT 51 £ & o 723 Lebech
B ORIBIEIIIAT T A v —I2 & B RO s TR0
AT 7 = —IlRBITBEERFIITE o T,



SMDOF T A ~w—It Lo THRIHE, RHEKCEREZED
s, RMEOENT T A < —1Z EPCREH DT NVIZE
V2 ERIKEN NV ROREMESBRVMER 2R Lz,
REOBIIIPCREYOEREBIC LD, Zhiziz—
RIS R OFRLAKBER VPCREMEHNE BFRT
%,

L2L, RS TERLZ 2HOWERLFEDST
A = —BIPCRERN SR BRY, ST ERoOERI O
B M EOHMNME OBB LV, 75 A < —DEADNA
E R DBHETRNRE T OEER AN OREPIE BHEL TN D
XowiBbhd, Thbb, EBEF 7T 1 ~—T9bp
L 416bpDPCRAERIZB W T, 416bpD S F A = —i2 L B
RISHT91bp & 0§ SMEICFRVMER 27~ T D13416bpiz*f
THHEBEEGC TR bpOZENR LY EEICEFIN TN D
BRICEDHDOT, 774 ~v—D0BGHRITHBEICES LT
BBOPCREMPERIND O THAH LRI D,
LY, T4 <=— 2 O 75 A <—(anti-sense strand)
BEBTHEZ E0DEXD L, ZOREEOBENVITIE
754 <— (sense strand) DFESEHILICH D LHEE S
nd, LIeBo7T, BAERLITIRBITEZT A 6KV
Y 7 ODDNARHHCIZSEENE R - D& e D G PCREY16
bpPHEEZREF T TA v —BBOTHEM L E 2584,
KECBTLIR VY TEHAMEYE LTV arY e F =
Y= heFopmbhd s, #AEPLRE, TE LR
LI TERBELTVWB LEOREDLH Y, ZhboBy
b MERRR, BRSNS 0R VY TREIC LA
AL B XD,
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Abstract

DNA Detection of Borrelia Burgdorferi B31 from Borrelia
Strains Originating in Tick by PCR Method

Nobutake SATOH, Toshiyuki MIKAMI, Junko KIMURA and
Ichiro HATAYAMA

A detection of DNA was attempted by PCR method using 3 kinds of primers in 22 strains of
borrelia isolated from tick living in our prefecture and the following results were obtained.

There were differences inthe number of detection and the kind of detected strains among
the primers. For either of the there primers, however, the DNA of Borrelia burgdorferi B3l was
detected in more than half of the samples. When a pair of genes(5-CAAAATGTAAGAACAGCTGAA,
5-GTACTATTCTTTATAGATTC, Lebech, AM. et al.:]. Clin. Microbiol., 29:731-737, 1991) in flagellar
genes was used as a primer, the detection rate was 100%.

Thus, this primer set was thought to be very useful for DNA detection of Borrelia burgdorferi
B31 from Borrelia living in Japan.

Key words: lyme borreliosis, Borrelia burgdorferi B31, PCR assay, Ixodes
persulcatus Ixodes ovatus



AHRRREREL Y 7 —PHERE 4, 916, 1993

BERFPDOEXRTAXNFITUOHMH

LR =2

=fE B

MABEDGCORTEEREDO—RELT, AIVE v 7, FHU I TARURUALVY v 7 3 EBEOSHEIZ OV
THRELZ. AT HEAMOE N ERE, NI AZBIZOWTIRER - U v BOABEEROHEL S22 ) —
Ty TEOHBAEDE, FONAZE SO TIIEIBEERUHEEIZ L VR TH- T2,

Flo, NUANY v FIZOWTIHER TAE T Z LIk Y EINEE Lifb Z L8 T& Tk,

A LI BEMIRRIED S b, 23REDRP S IBEOEREEY THEI R 714 A MRV U I hi, 20fth

DEEYTIRBRIHENRR ST,

Key words :

1. XL &Iz

BAREDOEKITHER Y, HEXREERVCEEY
SRS FE (545818 L VEH) »oXigIEL,
SHOVBIZHEMNT 2 RAATH D,

DX HRREADLL, WA, EELZMbTRELEE L
BENEROREBEEREOERENEF L ENDZ LA
ThD,

ARl BFTHEEVORBEERRED RELT,
WREM A Y ADERRD THIFRTA A XV OF
BT, MOHY, BHOBPAEROBRICAVWLR
TWBINE v, RURVE  FROF AV T T I
DWTHEL .

b 3BEL, RELOMHEBRTA X FFI T
WL CRIET D HERE LN TWD R, EBEYORE
ZEoTikrv= N7 ALEY— 7 BEERBPE
HThHo7Y, BINENMENEN S HFEIZOWN TR
FETVY, BETOMREGLLOTHRET 5.

2. AE AR E
2.1 & &

gk 4 4 8 H~Yepk 5 4E 5 A RN O /NEIE S THEA
L7z EpEm 25 Ho6RE ([EPET6 % A20)

22 H b3

(1) #2 % K #&

RUANE S, FALVITh -2 VE, F74
A PNFVy s VavBERIOGHETEROREBER
B, by TEEEE T & A D1000ppmIFHE (A
g J—=N) RN,

cartap, thyocyclam, bensultap, nereistoxin tea

NRUANE TR T, FAVITh, FTAR
RNET AT AZ ) — VTR LA 4 100ppmic A L7z,

2 ZEHREBK

LEROBELFEERE A Y ) —VTHRRL, ILVE v 7,
RUANE S, FAEYIF Aiddppm, T4 R +F
v E2.5ppm e Lz,

(3) Z Dt DORAEE

FREAMEORE RERBRA L IR EERE AW,
2:3 EBERURIEEME

(1) F¥rrzme=F57 BEHEGC—-9A (FPD-S)

HI A 10%PEG20M 27 v £V V7 W (AW -DMCS)
60~80A v =z, 3mmX 1lm

H T LIEE 1 170C

EARDRURHIEE @ 250C

HZ 1 F %) ¥ —H AN, 50ml/min  H: 0.6Kg/cm?

air 0.4kg/cm?

HEAR 4l

2) FAru< I 7 - GRESHE  BEGCMS -
QP1100EX

#7540 CBJ1—-S30—025 (SHE8ERT

F 7 LR 1 100C— [5°C/min] —170°C

HANERE : 240C

M EIRE © 270C

HA %% U ¥ —HZHe 0.5kg/cm?®

HAR 14l

TR —F RS A PRIRE ¢ 250°C

A A ALEBIE 1 70eV (ED



2:4 RBABROBEE

(1) Zk, »ELR, TALA, 950, HdA,
DAZ
BEIBGREEREN Y R T v 7 (EMRE O ©
ICHEL, R EMEBTHY, 7VyE=T7TAHVHET
RFA ANV NCERE, Y/ue A XU THHELE
(F1A).

2 BFLEY, FrXY, KW A, KEhE

R - U CERERD LT Bk B V(1) & RIRRIC A R
RNTY I mux g Ui, RxaiikcLd7)—r
Ty TEESYEFTo (M1 A+B),

BL, ERERZOVTRZV—vT v 7BEZEW
7=,

@ EOhAKE

T %, EEEREESRAMIRY O 24TV, LT & FIER
WALE L7z (41 A).

@y %

N KTy 7RI ECCTHBKIC L 2B HEE R,
BEESN T F v = L RER, ~FF U2 T -2 (M 2).,

#=HE20g * —

1%Y AT A4 540, 02N EE100ml

X 2 (304)
5158 (54 545 6g)
]
AR *k%k (A)
2 %Hb= v X VEE Sml+ 7 »E=7 K 5ml

(109 & 5)

Crumnm x4 100mlx 28 (14)
L__—_ﬂ
VA= &
B, A
0.02N#EE50ml X 2 it (54) —
by

U7 un A 50ml TR

TNAH UM (FTrE=TAS5m)

Crwuna A& 2100mlx 28 (145) (B)
1
TrmuRrHy

| mik,
RREIE (A% /7 —/2ml)

|

M1 B3, B%E, BEOXRTA A MY U

* A ATALEHOZEBEYIER - U VLR L7 3RH0g
**x (FINAE D IIEEEHRLIE T 5 (BFEEESR 5 g2 M A 1557 1K
B, 74 1’545 5gTAIR. 7 E=7KIZI0mIMAS)

3. HEBLUER
31 RIALEEOKRE

(1) &%k, »iEb, KALA, €990, AbA,
WAT '

IHODEEYT, K1 AKBCELTHAELEER,
BEY—7ORWFy— 3B LRE (K3),

2 xR, Pnii, BLEY, F¥yXY (14
L& DL NEE)

TERER, M1AKBCIVHARLEZYE, BEHREL
TER#ETH -T2, e, N FT v 7RIZHELTTV
RFHT LI T TT 4 —(6%BEKITLD T Y —
VT T ETOE, BEALBERNIBRETERDI-
7= (B44).

FIC,EMPBIshE0AH#Y L RERST THER
ZEFTHhDER - U UBABEEERHWD I S L.

Thbb, BRIEEREMZ D OICER L EEDIC
FIR&D 3% VEEEREMZ THREY T A XUHEE, A
HBICX VRBLUMR, EC— I RARERETDIZ L
NTEZ (K4).,

TENZAROWTIE, B - ) VBRI WAL

#AEL9g
100°C DA540ml 5 S HE
BAASE
[ 1
A1 360ml
BB IEIE 4Aml BV IEE (B108)
%551
1
AiK
ANFEEEK 3ml #HE 5
HR A1
. |
AW
VAT A 4.6g+ 2 N#ERE4.6ml (5 453)
2 %t = v X VEEIR10ml+ 7 > =7 /K 15ml

(10%)
HAbF b U T L5084+ ~FH 100mix 2 (543)
]
~FH
| mA, me

HBRBIE (A /) —n12m))

GC (4 uD

M2 FKOXITA XML B



0.118

2.762

B
(3542 b40)

.

X3

0.112
2.787

rEh¥

o

FAY Y T ARMBEYNDOH A7 a< b 775 (Al)

7N A
(E¥mM)
Ak

0.132

2.853

I

a,132

Fr0> A

o

0.122

~
~
o~

N

0.13
2.848

PEH R

N

TeEfRE
Atk
+
TAITAT b

I A
(€:i379)1))
HAE -V Uik

bk
Atk

—

F<En
A+ B

—

—

©
S
<

o~

2.633

0.122
2.6

EI R

NG

0.118

U

2.888
0.132

IZA LA

g 4 g (A7 —NER)

0.117
2.858

-—

b5z
Ak

W

Nz A
(€::275 1))
WE - ) VE

pas::]
A+B#

I

rtEh¥
HE .Y Ul

+0.125

0.127
2.785

—
T A
I SNG4

g
A+ B

+2.61

Ty Y
A+ B

-

M4 FAL7IAEMBEROH A7 a<w T T A FME 4 g (XY ) —VER)

2.68

WAT



WX ORI LS 0, BOUBICH_GEC—7 B07R
VERREINTR, REREROYHFIR GNP T,

FIT,EBRI V=T vy 7EIYERAVWD Z iU
2. ThiE, X7 R XV UOREMETIRKIZ, TaAh
YMTIRY 7 au A7 RZETDHEVWSHEEFALE
BaDEET, 2hE2AWERERE, IEC—2 00
v b7 ARBONRTE (K4), ,

I EW, F vV OWTIRER « UV ERLIREIC
YPNRIBEVROLNT, A BEICLD V-0 T >
THEEAWDRZ EICEVYEY— I D nw v
LABELN (K4),

@) EONAESD

FHEEBIC X D RBICMEENDIEONAE S OREE
FEEBRETHIZD, N RT v JHRIZELT, Prun
A MR AR L%, BEEGELET e A+
YVEE) LB 7V —vT vy T hiTol, TORE, &
FIIREINTE, FAY 7 T AT X DHEMERZEZO %
Thotz (F1),

Z 2T, VU mu AL UHHER A EER K 2 mlicE
ML, 7E N UHMEE S5 ~30mlE TEZ B EDOF 4
7T MK DEMEIREZRTC R, 29.0~49.4%
EEWMETH T,

El, MADEIZED 7 V=0T v biToleh, R
13 050%KIGEORINETH T, ThHOHEREER LI
RLUTz,

#1 EF5NAZIOBBEERIVZ V- T v
B A DEIZEDF AL 7 7 ARMEIRER

77 MBI R 23K 2 1R L,

RipobhD LY, BEEAHNEZHVEEITHI80%
OEEERBHG LN, GCARRBR LA BAL 2> THEHE
BREDHRL+IHLNT,

*£2 1E5NAT O OFEERELEICZ LS
F AT T ARMEEER

FrlE I O FESE GCHIEBRAK  HINEEE (%)
HERR S0 FHHEG 69.2
[ i " 79.1
a3 " & H  RIEAREE
i S ST ity R 49 .4
L BRBELERDY) —

WP Vi AR TR &mD)  RIERE (%)

TR HE 0 0.0
" # 2 mlic B 5 38.8
” ” 10 29.0
" " 15 49.4
" ” 20 31.1
" n 30 31.1
70 =0T v TR A ) 49.4

B EONAZES+TF AL T A4 yg(XE ) —)v
IR —ABIC X DY 7 an 2 57 UK

Z T, NEEYORH — N 2 — N REBEEDOSHTIH
N B AL R T DWW TR R LTz,

INLEEEO-BTH DA, LRI ERE
S5gx AL, BrxRVIRE CIGHEHREHXABL, LLTA
HICHEL T vE=TTAR VML TY 7 ae 2 7 U4
HEfTo72,

ZOFEIZHREN, 1EHNAE D OFEBRMERICTF A
DI TAERRMLUERBEHNT, 85, ®h, M, <7
XU ADAFEEOBBIE 2N 2 IG5 D& 2 DF A+

HEEBONAZES D1 %Y AT A EH0. 02NHEL
WK+ F A 7 T b4 yg(X 2 ) —NVEIKR)

@) %
FIZHoWTIE, BREHRICY ZATFA4 VRUERREZ ML
Tet%, BERIN L 4 v = VIBRER T B EY, ~F 9
Wz vy a vBRECDEBREN- T,

FIZT, M2DOFERHELTE V=V BRERIZV AT
A U ROEEBEEMZ IR, BB LT,

32 BEFEMNENGE
FEEATALEREICHE VY, 128 3 BEE TR L1285
B ORMWEE R IR LT

FAL T T AMI6T.8~121.5%, W7 o 71362.7~128 .2%
T, Ihb 2 BEIZOWTIZE60%L EOEIERSE SR
2o LDL, RUZALZy P Fbe, 350A%5,
Yk, IZALCA, &5 VIRV TH0%H OV EI
RTholz,

£3 REYOIBEERMEE WAL %

BEMAEL | FIVIF5A | dAsyT | RURVEYT
e £ h ¥| 121.5 128.2 76.5
77w T A 76.3 96.9 9.8
i< E N 72.0 94.0 63.0
Bx v Y 87.6 98.3 87.8
X oy RNV 76.3 68.4 70.9
® 74.2 72.7 57.4
B A 89.0 84.1 82.1
»E b 98.9 86.9 45.0
EONAES 70.6 78.4 40.5
73 * 87.6 84.1 47.2
Z AU A 90.4 81.2 38.2
x 9w 5D 67.8 62.7 40.5
D A Z 98.9 9.5 69.8

TINE: FAVI TR, AN v THR 4 yg RV
ANE 78 ug (A ) —VEHK)



3:3 RURILAR Y THRMEINEDKRET

N ZNEy TEMEIBEMMENDIE, T4 R MF
VUDEBRBRTRRIE b —REZEZOND,
ZIT, BBV ELINhBVATA Yy, Hib=v7
NMNEOT vE=T OREEMIETGEORIREOE(
EEERER OB & VTR~ T,

VAFTAEO~3%, 2%HEib=y X NVEKRE O~
20ml, 7 o E =7 K% O ~50mlE CENEFNELE R
BAEDORU2Z2VE v TEMONEEZFZ AR L,

K4 EERICLDIRVZANLVE v FEMEIE

FZT, BEOLDBEBE TRV ANVT v Da A4
LD, FAUKICACAZHWTHNTARARZ (£6),
2% Y, OREYFA X LTITA UAICERER 20
%, RRBLICHE L THBKRNTY 7 an 2 ¥ Vo217 -
Zbh D @A LA DOEBRBMKICERKREZRNL, ¥
Jan A B ELT o T b DIZ OV T &4 DEIRER %
FRTFER DiE36%, @id65% THEEMHB OB T
ADHDB LB RnoT,

£6 1TAUADBIERBIZEIT SRR
IV F sy TEIMERR

YATAY () 2=y TVER(mD)  TUE=TRm)  NERE (%)
1 5 0 0.0
1 5 5 79.3
1 5 10 77.0
1 5 20 78.8
1 5 30 77.6
1 5 40 75.4
1 5 50 63.0
1 0 5 68.6
1 5 5 79.3
1 10 5 77.6
1 20 5 75.4
0 5 5 0.0
1 5 5 79.3
2 5 5 74.2
3 5 5 70.9
AEF 0. 02NHE250ml+ R AV E v T 8 yg(AF ) —

IVIRIR)

T ET RNV AT A VBERMOBEZERE 0 %
THDHP, FOMOEATREHRMBICLEEIZLAL
ROENFHT0~80% TH - 7z,

L L, EBRICEIREO—-FEWIZACAZHNY, &
RATFA v, TvE=T, Elbt=y 7 VOBEEE 2 TR
RERRFERIT, LWONOBEE H40% K DEVVET
bote (£5).

£5 WCALADOXRYZANZ v FEHRMEIE

A7A %) %=y P VEEmD  TrE=TRm)  RMERE%)
1 5 5 36.0
1 5 20 38.2
1 20 5 38.2
3 S 5 28.7%
3 20 20 37.1%

NUANE  TERINE T 8 ug (XA F ) —IVEEHR)
¥ BEC—I3HY, 70— T v THRE (Ke53ED)
BT,

No. HE B [FBH (%)
D RACA+HEER BR, VonniaMl 36,0
@ RALAOERMHGHERE /e a 4 UM 65.2
RUANEG y THNE - 8 ug (X F ) —)VEHR)

FIT, REVFARLTIIZA LADHEYRS & X
ANE y TREMTHZ LTIV METHZELEZD
nNadzE»s, 7T 7TLE91, OREV ALK
WA U ACEREE 2 M LI5S @ sl O/ bichh
Hi U 72 A OFsmEIR & R~ 7z,

50z, REHERMESEREO LD (SRS - U ERLEE L
TEEHRRIY AT, HPA) KBWTHELTR 2L
Z oy ZENEPENZ L2 OQEBME LIz A LA
BRRER 2N LIS MEBH P L7235 81 oW T b Ak
WZER 2 FH Tz, O~QDkERITF N Fh3T, 70, 90%
DARETH Tz, Z 0L xORBOBREITOD 2 i
(PH6 ~7) Q@»EMH (PH1) Tho'l,

#z7 WCALCA, 9950, 3ONAZEISD
Ry ANVH y TEMEE R

No. B BiE FEIER (%)
D KALA+HERE 153 H@E% it 37.1
@ AL A+ELER B bl 69.8

@ EBUEBICAUAHEER  159KER i 90.0
@© xv)h+ERR 157 HE% 40.5
Q@ %) +EER EbHIC 58.5
@ HEBLEE9 YV +EER  LHRER i 92.2
@ &INAEH +HEER 15aMER  Hi 36.0
@ BB IhAZLIHEER  15HHER 65.2
RUANG y THINE D 8 yg (AF ) — V)
HEEEE  1/10BD ANEREEREMAFRED A X LK
Ho

FTebb, AT TRERRRIRING OREREF A
BN TEIEBMET L, BiERETRRL
IRERH T b @RISR STz,

9o, EINAZEIICONTHRABRAFERENRD



Hn, WL LI LD TiIE %92, 65%DEINERNRES
e (£7).

IDZEND, FHMAIETIERNVALE Y THREEY
FA XU T HEYIRR o & OFERIZ X D 3 L T 5 ATEeE
PR X iz,

AL, RICEBMIRIETH 3%V VEBEKREMLZ TKRE
AR UEEAITIE A DA'G%?S%_@[E]W%’E’G‘&)O
B, EONAED, EwH Y, LHKTIEI0% KD
WETH T (K 8),

Ry 2By PO THE, BERETREY A X
T5Z LI V0% L EDOTIMBEICR 3G G, F
AT TARVANE v T TRE S e0b, FRRICLE
L7232 IV 2 BRI O W T b IRMEIGRR 247 - 72,
HRAERSITRL.

FALI TN, ANE T 2 EEOFMENRER ILEERE
WEEZE L72WEE LU TR EENR N2 2Tz,

W-T, LEHHEDIRELMTIHEIR, A
HEE 22 BEMIREE CTHREY A XTEHLERD D,

RS HIRRLE (RALER) BAEYO 3 BIRMEINE BT © %
) NG 7 FA T A RUANE v TS
BEN A .
RO | mEel | HRUE | mmrel | HERE | WL | ) oRUE
iz A U A 106.9 81.2 101.7 90.4 90.0 38.2 77.6
E w 9 0 62.7 62.7 7.7 67.8 92.2 40.5 25.3
FBonAZED 67.0 78.4 67.8 70.6 65.2 40.5 27.6
» E b ® - 86.9 - 98.9 76.5 45.0 -
X pS 85.5 | 84.1 86.2 87.6 81.0 47.2 29.8

W FAY I Th, IV v TFERA g NUALVE v 78 g (XF ) — V)

34 AEHE
HEL-IEEM DS b, 23BIEDLED 50.10~2.07
pPMPOEH TR I A R b F o Ukt shr, LaL,
SR DER NF DM O BER LT SN2 -T2
(%9).

%9 BEEMWOXRTA A NFV URBRER

BEYW 4 REY EE | BA ] WEE (ppm)
¥ ¥ X 8 4 4 ND
w950 4 3 1 ND
> ¥ f ¥| b 1 4 ND
Z A U A 4 1 3 ND
Fr » A 4 4 0 ND
v A T 4| 4 0 ND
»iE b » 4 0 4 ND
Eo5hAat5 8| 8 0 ND
% * 8 8 0 ND
77w I A 8 8 0 ND
it < & 8| 8| 0 ND
P 31 27 4 ND~2.07
ND (EFE4 #®A4)
0.10~2.07 (EE23)
& | 9 | 76 | 20 ND~2.07

ND : 0.025ppmAiis

IOV TIRGC/MS—SIMTHRE Lz, (BEA
A (m/z) 70 71 103 149)

6 3BREIOWTHARMLFAEBICE S REEE
BESZREINTHARNS (641 HRE), RETER
W& D EROBERLEMEMT IV Z » F20ppm, FA4T 7
Z 525ppm, NV ANE y F0ppmE RTINS,

RFGA AN LN, ANVE YT, RUAVE v TRk
NF AT RAOEBRERHTHDZ L0 b, REMIC
RBEEEZRLTCINOEEORBELEHTALERD S,

LaL, EHEBESEETCERVWI &1 LRICHER
BOSGENWRUZLE 7 (1.8) KT 5L, BEED
2.07ppmiI_X AN E v 7L LT3.73ppm & 72 1, BiBE
JF R O20ppmiZ tE 1/ 5DEVME TH - 72,

INDHOEET, A CHTEERTRNLODA
BEMETECBEER/INENEERTNSY,

(EBEREMEICRD ERYEHRNETRTARTA )
(BAE) BHESH, LRS5FELIATIBIVEESR
TWd, 22T, SEFAELLHKEZ, EEEARROK
RS &I TEREREE), MRBEHENE), TRRRL)
DI TA—=FIZHT, RTARIF U OBEEZFAN
(#10),

FORRE, THEERKE) CIRIRKD S L ARERIR
K, R0 SHREPSIIKBETIHINRTIAS A MF
vongtiEhT., £z, MREREHE), KR L] T
BT RTOREPLRTA R M FV URBREBENTE,

TN—=TFBDRTAR XY U OEYEE LD L, TE
BEERIE) 0.16ppm, TMREE$HE] 0.61ppm, [FKri
LJ 1.15ppmTh -7z,



K10 FoOFERER (EHE)

BT : ppm

BEOHARIL K

REfE

iR PHE

0.10 0.18 0.23

KR 9 0.23 0.70 ND 5/9 0.16
ND ND ND
0.19 0.32 0.45
& B2 3 %% B 8 0.47 0.60 0.67 8/8 0.61
0.80 1.40
0.24 0.42 0.67
% % % L 10 082 0.85 1.27 4949 115
1.47 1.67 2.03
2.07
& z 27 ND~2.07 23/27
ND : 0.025ppm i
4. £ & & X K
(1) BABEVEORBEEFAEDORLLTINVE Y 1) BERBREINEHESR BEYFHREEEAEN
I, FALI G A, RURLE T 3 EEKIC DN T K7w o (lEMREOSIE), (LETERHBE, &
EiTo7z. #, 1990,
2) A FVILEMDESNEEYIC OV TITER - U VB 2) Embek it — ) VBENBREE AW Y <X
WERLIZRB RV, BAREICE22)—0T v 7 FRORFPOAHE) VREEOREER, ALHE
EEITO LI VEY— I 2 BRETER, MR, 33 (6), 543—547, 1992.
S NAE IOV CIEFERE H R I & Y [BEIBR D 3) HEEEEE MBEEAK  BMEHREEESNE, Y7 b
M ER O BEEFROBRENATRETH >, P RH, HE, 1987,
FEURR DR 2L Z oy FITEReLER U 7 2 4 4) BEABEREERRIMUER | B EESTEDraft,
WBZLICLVEINEE FFH T LS TET, 124—128, BABMEERS, HI, 1986.
(3) QDR A BV TI2BMEYIT o4 5 IRMEIRER 5) MERE, th: BEEWTOIRI—1 A4 FREV
ERESNIER, INVE T, FAL IS A, RUANE 126 ) v REKORBRFEORIBRMEIZON
T T ENFNG2.7~128.2, 67.8~121.5, 57.4~96.8% TORH, BaEEFHE 33(5), 449457, 1992,
Thot, 6) SERF M EERBEPICHR LBV Y S F L,

4) FAELUIIGEEHD S LWBREDELLLTA A

v (0.10~2.07ppm) B Ehiz,
INEDEFRVRVE y FITBRE LT EA (0.18~

3.73ppm), BEIT H RO HEMEDHK1/100~1/5TH - 7z,

h P E R NVERBRERO—F S EORS, &
A%, 38 (3), 270—281, 1992



Abstract

Analysis of Nereistoxin in Foods

Akiko KOGAWA and Masanori TAKAHASHI

Analytical methods for three pesticides : cartap, thyocyclam and bensultap were investigated as
part of the investigation of persticides residues in imported agricultural products and so on. These
compounds could be purified from onion, Japanese raddish, etc. by combination of the methods
of lyophilization and phosphate treatment and liquid-liquid partition and from spinach by the zinc
acetate treatment method. The recovery of bensultap could be raised by HCI treatment. Nereistoxin,
a metabolite of the three pesticides was detected in 23 samples of tea leaves, but not in othere
out of 96 samples of agricultural products tested in this study.

Key words : cartap, thyocyclam, bensultap, nereistoxin tea
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Abstract

Chagnes of Fatty Acid Contents in Eggs of Chicken Fed on
Perilla-Seed Added Feeds

Masami NOMURA, Masanori TAKAHASHI and Katsumi SAITO

For an attempt to establish a production technique of eggs containing a high level of « -linolenic
acid, transfer of the fatty acid into egg yolk was investigated using feeds added with Perilla seeds.
The level of a-linolenic acid in the eggs gradually raised with time and the rate of increase
was high as increase in the content of the seeds. The level of the fatty acid in the yolk was
rapidly decreased by changing to nonadded feeds. In stocked eggs, there was some decrease in
this component, but the decrease was not significant.

The ratios of unsaturated fatty acid to saturated (U/S), polyunsatruated fatty acids to saturated
(P/S) and 3 series fatty acids to w6 series (w3/w6) were close to the values which are thought
to be each nutritionally appropriate one as an increase in the content of Perilla seed and the
length of its administration period.

Key words: perilla seed, chicken egg, egg yolk, «-linolenic acid
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#3 REFARR CER24K) (HA7 : pHEZBR < £ OffliTmg/kg)
No. R oR® 4 pH % Na™* K* Mgt Ca®* Cl” SO%~ HCOs™  H:=SiOs HBO: CO: H.S
1 EORIBR  S39 6.0 5174 460.0 122.0 36.4 639.4 1220 807.4 1061.0 153.6 34.0 - -
2 EORIESR H2 6.6 4750 780.0 55.0 100.0 560.0 1276 700.0 1342.0 150.6 5.2 - -
3 FRERER  S41 6.4 731 21.0 2.5 70.7 78.8 53. 387.6 73.2 69.5 6.4 - -
4 HEFRR H2 7.4 410 69.0 2.0 0.2 51.0 56. 175.0 9.2 51.3 0.1 - -
5 Fkomiki® S52 6.4 6913 2178 222.8 97.5 329.1 4002 225.0 518.9 77.0 44.2 - 25.9
6 Fkocimi H2 6.2 7220 1920 270.0 108.0 370.0 3900 27.5 518.7 106.7 9.0 - 112.8
7 MRS S53 8.0 7307 264.0 86.0 3.6 82.0 4066 204.4 170.7 170.8 27.7 - -
8 fEMiER H2 8.0 6420 242.0 94.0 1.6 97.0 3829 155.0 115.9 183.4 4.3 - -
9 MMEIRHE S53 8.9 899 289.5 8.6 0.2 5.6 262. 65.8 249.2 164.9 7.9 - -
10 MEME H2 8.6 700 200.0 4.7 0.4 6.3 191. 22.5 140.3 115.7 1.5 - -
11 MR K& S54 7.8 3649 1230 58.6 7.8 21.8 1581 493.0 158.8 194.1 22.1 - -
12 MK\ E H2 7.6 2500 830.0 43.0 2.3 24.0 1099 260.0 115.9 156.7 2.8 - -
13 HHBW R S54 8.6 458 116..1 4.3 0.7 2.0 98. 0.5 164.4 179.4 4.3 - -
14 HHER H2 8.7 460 116.0 5.7 0.1 3.0 109. 0.0 100.7 142.3 0.4 - -
15 IR IR SR S54 8.4 427 113.1 4.7 1.5 3.6 87. 1.8 171.0 152.1 4.3 - -
16 BEESH R H2 8.2 410 101.0 4.7 0.2 3.4 85. 2.0 103.7 126.7 24.0 - -
17 REEE R S56 8.6 391 94.3 4.9 0.1 2.4 62. 22.7 143.4 147.2 5.5 - -
18 mEER H2 8.6 380 89.0 3.5 0.2 3.0 56. 5.0 103.7 121.0 0.3 - -
19 KFnit R S52 8.6 266 59.7 2.2 1.0 0.0 17. 19.3 112.4 84.4 0.0 - -
20 KFiEIR H2 8.6 290 64.0 3.0 0.1 3.0 21. 5.0 94.6 129.3 0.1 - -
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#4 REWEHER CE3HEE) (HAz - pHZ B < £ Dfhidmg/kg)
No. BWOR 4 pH 353 Na* K* Mg** Ca** ClI” SO%~ HCOs~™  H:SiOs HBO: CO: H-S
21 ®|PIRR S54 7.7 31540 8920 56.7 80.2 2556 18480 442.3 18.3 51.0 36.4 - -
22 EFWM HS 7.4 31010 8500 62.0 30.0 2900 18960 460.0 21.4 57.0 7.0 - —
23 HBRR2HE  S54 7.4 3430 1172 15.6 15.1 24.0 913. 880.6 592.5 131.3 33.4 - -
24 FRER2AR H3 7.6 3460 1150 13.7 15.0 11.8 939. 927.9 399.7 95.0 27.0 - -
25  oikectABR SA7 7.2 230 42.0 1.9 1.0 0.0 33. 17.0 44.0 141.1 0.6 - —=
26 fo#RecAER HS3 7.2 220 37.0 1.6 0.1 0.0 31. 14.0 34.2 102.0 0.0 - -
27 fRfEGLSR S56 6.6 21270 6100 320.0 595.0 670.0 11010 1043 1617 114.5 33.3 4004 -
28 fRfEWR HS 7.2 19480 5500 280.0 525.0 520.0 10140 1293 1098 122.3 5.5 82.3 -
29 HZHM R S47 6.6 4670 1680 125.0 29.0 48.2 1819 0.3 1814 198.2 15.2 - -
30 AZAHEAE HS 6.6 3930 1150 85.0 21.0 30.0 1276 0.0 1281 244.7 3.2 - —
31  EBpAbGRIR  S55 7.8 13930 5104 109.5 57.0 106.0 7793 320.0 678.0 117.0 83.2 - 3.1
32 RfpRbuEs H3 7.4 13910 5100 116.0 50.0 100.0 7800 490.0 805.5 86.3 17.0 - 0.0
33 FotBOtiiR  S45 8.4 11340 4040 279.0 4.6 31.2 6263 0.8 500.0 170.8 123.0 - -
34 FocBbLER HS3 7.4 9700 3500 150.0 11.0 16.0 4822 65.0 1709 114.3 15.6 — -
35 FHHERRIAR  S53 7.4 5790 2130 57.6 14.6 48.1 3198 201.3 213.4 186.3 29.1 - -
36 FmER3FR H3 7.4 4280 1470 65.0 3.3 64.0 2305 110.0 263.4 130.0 4.7 - -
37  KERRERER S57 7.1 1500 367.0 23.1 4.0 116.9 602. 178.4 134.2 71.7 1.4 - -
38 KEERWFER H3 7.2 1340 313.3 23.0 2.2 103.0 498. 190.0 152.6 47.3 3.1 - -
39 fEERARMERER  S57 6.8 3730 1056 61.0 10.6 254.5 1590 682.5 189.2 96.4 6.1 - -
40 REERARSEER H3 6.8 3410 907.0 65.0 9.3 230.0 1383 650.0 204.4 55.0 8.4 - -

(F - PR DOKRBOBFILREFE, — R



x5 REBEMER (FRAFE) (BfZ - pHEZBR< £ Dfthidmg/kg)

No. |’oR 4 pH 2354 Na* K* Mg®* Ca® Cl- SO%~ HCOs~  H:SiOs HBO- CO: H.S
41 HFATR R S49 74 320 71.1 2.3 0.9 14.4 72.0 74.7 59.9 53.4 14.0 - -
42 FHER HA4 7.7 310 73.0 1.6 0.6 13.0 63.8 70.0 51.9 43.8 8.5 - -
43 TFIERSE  S56 8.0 860 260.2 15.9 5.8 3.0 153.9 25.3 448.5 155.4 16.2 - -
M FUERE HA 8.2 770 140.0 10.0 0.7 2.5 30.0 14.0 390.5 162.9 6.5 - -
15 ERIEE S60 7.6 1120 334.0 10.8 2.9 30.0 413.8 137.0 140.3 99.2 4.4 - -
16 R wKR H3 7.6 1190 200.0 10.0 2.6 32.0 354.6 120.0 122.0 94.8 25.5 - -
A7 KRS S50 8.0 210 59.7 0.3 0.5 0.0 15.2 33.3 94.2 16.9 0.0 - -
48 KJIFIRSR HA4 8.9 240 38.0 0.6 0.0 0.4 23.9 24.0 45.8 75.6 2.0 - -
49 CUEAMIRSE S52 8.0 590 181.5 3.7 0.5 7.2 113.3 175.9 91.2 93.5 17.6 - -
50 TUEMIRSR HA4 8.0 570 126.7 3.7 0.0 7.6 113.5 115.0 82.4 87.3 15.0 — -
51 EoBiks  S54 7.5 2640 892.0 31.3 11.2 20.0 1351 8.8 204.0 145.3 13.0 - -
52 BWOERR H4 7.4 2350 700.0 20.0 8.5 10.0 1064 13.0 183.1 139.5 7.3 - -
53 GLATERIRSR  S44 8.8 4000 1314 3.0 13.9 21.2 2357 21.9 146 .4 85.4 47.5 — -
54 BIATERIRSE HA 7.6 970 220.0 10.0 2.6 6.3 453.8 10.0 97.6 143.4 4.5 - -
55 %y MRS S51 7.4 8570 3257 36.6 29.3 72.3 4951 219.1 305.6 57.5 64.1 - 5.6
56  fkr miE HA4 8.0 5120 1800 20.0 13.0 34.0 2836 6.0 378.3 67.5  22.7 - 7.5
57 fFLAbOER S46 7.5 250 52.0 4.0 0.7 2.8 17.0 0.0 140.3 144.9 0.0 — -
58 fEibmbdRsE H4 8.0 260 32.0 2.6 0.5 3.0 15.6 34.0 122.0 104.4 0.0 - -
59 FAER RS54 8.4 2750 993.2 2.7 1.7 6.8 1349 25.3 348.4 70.7 21.0 - 5.8
60 AR HA4 8.4 1920 670.0 3.2 1.2 2.2 850.9 12.0 408.8 29.0 17.4 - 0.0
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#6 HIEGRAAEOEFEHE R (B0HUR, 30K (BihL #7% : g/kg, pHER< ZOMh © mg/kg)

% # ¥ fE B K M K /N fE BYERE EERE (%)
1 pH (&) 7.64 8.9 6.0 ‘ 0.77 10.13
2 pH &) 7.780 8.93 6.48 0.702 9.03
3 ik 4.8318 31.540 0.210 6.9543 143.93
4 Na 1442.24 8920.0 21.0 2116.73 146.77
5 K 55.88 320.0 0.3 83.76 149.90
6 Mg 36.60 595.0 0.1 108.61 296.75
7 Ca 173.24 2556.0 0.0 481.21 277.77
8 (I 2464.88 18480.0 15.2 4018.22 163.02
9 SOs 223.83 1043.0 0.0 - 290.41 129.75
10 HCOs 253.41 1814.0 18.3 434.15 122.84
RT ASERAEOEREH R (30IR, 30308 (BfL K% : g/kg, pHERKR<L 20 1 mg/kg)
% E Vo) fE 5 K & /N fE EERE EEEE (%)
1 pH () 7.67 8.9 6.2 0.67 8.76
2 pH &) 7.828 9.16 6.25 0.702 8.97
3 & 4.268 31.01 0.22 6.708 157.16
4 Na 1273.87 8500.0 32.0 1974.29 154.98
5 K 47 .62 280.0 0.6 72.97 153.23
6 Mg 30.32 525.0 0.0 97.25 320.70
7 Ca 173.55 2900.0 0.0 535.67 308.66
8 (I 2152.87 18960.0 15.6 3984.25 185.07
9 SOs 199.00 1293.0 0.0 317.32 159.46
10 HCOs 349.88 1709.0 9.2 445.04 127.20
£8 EHEEREHR IVREAFEAS v OREEL (B © %)
No. W R A HEEOHEE  XHCO; D#EH | No. B R 4 FREOBR,  XHCOs DK,
1 & 38 R B ® -~ (— 8.2 + 5.2 6 BH BEBRER =+ (=01 + 0.7
2 ¥ oM #' R R — (—43.9 + 2.2 17 KB AR R — (—13.8 + 4.1
3 Bk T B R = (+4.9 + 0.4 18 MEER ISR — (-26.1) + 2.8
4 it -] —(-12.2) — 03 19 KEERARER + (— 2.2) + 2.8
5 @ W | B — (—12.1) 4 6.9 20 KEFERAREFER — (— 8.6) + 1.0
6 # A B s — (=315 _ 03 21 HWRREEMOE) + (= 3.1 — 0.1
S B OB B B+ (— 4.0 + 8.0 2 T L o® B R - (-10.5 +25.7
o m W OB B+ (— 26 b6 2 B R OB R O+ (+59 + 0.7
24 K M H | R+ (+12.5) — 4.2
0 K 1 B R + (+38.3 + 5.1 %5 = M OE B+ (- 3.4 + 1
no# 5 ® R +£HLD TOL s oo o om s — (—11.0) + 6.8
12 HHBER2 SR £ (+ 4.3 t66 o7 mgERER — (=750 +7.5
13 +oFr=AviER * (= 4.3 —34 I B » B B R - (—140.3) + 3.9
4 F B R - (= 8.4 - 2.0 29 W EtHEKER = (+3.9 —16.1
15 # H B B - (-15.8 + 0.1 30 ®OE |’ & — (-30.2 +12.2

KHCOs OEMIT EERA 4 4 &P OHCOs %



#9 RBARMRITA (1) (30BUR, 603K

IR 1 pH (&) 2 pH (&) 3 A 4 Na 5 K
1 pH (#®) 1.0000 0.8917 % % —0.2470 —0.1726 —0.4652% *
2 pH &) 0.8917 % *% 1.0000 —0.3795% *x —0.3090 % —0.5639 % *
3 ARk —0.2470 —0.3795% * 1.0000 0.9791 % % 0.5882 % *
4 Na —0.1726 ~—0.3090 * 0.9791 % *x 1.0000 0.5633 % *x
5 K —0.4652 % * —0.5639% % 0.5882 % * 0.5633 % x 1.0000
6 Mg —0.3407 % % - —0.4154 % * 0.5389% * 0.4928 % * 0.6956 * *
7 Ca —0.2259 —0.3051 % 0.8293 % * 0.7407 % *x 0.2317
8 (I —0.1949 —0.3298 % 0.9942 % * 0.9758 x * 0.5421 % *
9 SO —0.4761 % * —0.4704 % * 0.4995 % % 0.4518% % 0.4428 % *
10 HCOs; —0.4635% * —0.5357 % *x 0.3277 % 0.3283 % 0.6303 % *
#9 ARMBMESTE (2 (S0WUR, 603EH
6 Mg 7 Ca 8 Cl 9 SO, 10 HCOs
—0.3407 % *x —-0.2259 —0.1949 —0.4761 % % —0.4635% *
—0.4154 % * —0.3051 % —0.3298 * —0.4704 % —0.5357 % %
0.5389 % *x 0.8293 % * 0.9942 % * 0.4995 % * 0.3277 %
0.4928 x % 0.7407 % * 0.9758 % =* 0.4518 % x 0.3283 %
0.6956 * *x 0.2317 0.5421 % * 0.4428 % % 0.6303 % *x
1.0000 0.2616 % 0.4872% * 0.6469 % * 0.5136% *
0.2616 % 1.0000 0.8426 % * 0.3608 % *x 0.0382
0.4872% % 0.8426 % * 1.0000 0.4300 % 0.2454 % *
0.6469 % % 0.3608 % *x 0.4300 % 3k 1.0000 0.3861 % *
0.5136 % * 0.0382 0.2454 0.3861 *x * 1.0000
(k% 1 7 >0.330113, fEBRE1 % THE)
(kY >0.25421%, fERES5%THE)
#10 EA A MR (SEHEE)
T B oA A v
A A B A A AR W | A AT A F R 3
Clex 2
, Cl B | CI>HCOs>S0s | 15
Na > C1>S0.>HCOs 6
Na 7| Na>Ca>Mg 2 150, 7| SO:>CISHCO 1
Na>Mg>Ca 5 = ! :
HCO.m | HC0:>CI>S0s 5
HCOs>S0s>Cl 1
XNadf AU BB A 4L DB%LLE, SOXCIA AL BLRA 2 DI5%LL F
K11 EEBA A L H R OBEEL #12 FERA 4 MR ORES
B R & | Mok & b B R 4 o & b
%R\ R Ca>Na>Mg—Na>Ca>Mg # i R & | HCOs>Cl>S0.—Cl>HCO0s>S0s
% 40 T B R | Mg>Ca>Na—Na>Ca>Mg B PR At | S04 >CI>HCOs—C1>S0,>HCOs
% F1 & 5 | Na>Mg>Ca—NasCa>Mg # 1 R & | SO4>HCO4>Cl—S04>CI>HCOs
- § B £ R | CI>HCOs>S04—C1>S04>HCOs
# B SR | Na>Ca>Mg—Na>Mg>Ca & | 5 | Cl1>S0s>HCOs—Cl>HCO0:>S0,
#® 7 | | Na>Ca>Mg—Na>Mg>Ca )11 R 5 | HCOs>S04>Cl—HCO05>C1>S0,
%€ R B R | Na>Mg>Ca—Na>Ca>Mg &R BERR | HCOs>C1>S0,—~HCO05>50:>Cl

/A F RS ER
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B) M) V=X—FA YT 7 AL DREE DR
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FEER L, M) V=X —FA V7T HAORBMITK
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I 7AkY EREE (NaHCO:H)
I 7AhY)EEEFEREE (CaS0.XixCaCl®)
V. 7aAh ) IEREEE (NaClE)
N

BOWAKITT, TEZhizET2ERICIHY, T

£14 M)V V=X —FA VT T LI DREDOBRELE
N JH B & BEoX¥—r BEOFZ—V | N K R 4% BEORAF—Y BEORNF—
1 =3 RRER A A 16 R % 9% BE i R O O
2 HHM®ER O¢——aA 17 B oo Bl IR % O O
3 k% T R’ R O O 18 FRERR 3 FR O O
4 1 M R R O O 19 KEBERAARER O O
5 M B & R O O 20 KBERAREGRER O O
6 M K & ® O O 21  FER EERORE) O O
7T 5 B R R O O 2 TilmER ® o
8 1 ® |’ R [ ) L 23 B R OB R O O
9 B H R R e [ 24 K FE R R [ °
100 X fn B R o o 2% ZFEARNBER O O
11 # F & R O O 2% B OB ER O O
12 HBRR 2 5R O O 27 5L AT R E R O O
13 tIfFy=AvER O O 28 & » EIR R O O
4 #FOF R R O O 29 LR EIR R O O
15 & B | R O O 30 B R R R O O

® I (NaHCOs%), A : 1 (Ca(HCOs) ), O IV (NaClE)
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Cr

ko LRSS
zo()ooNa'

(ol

B4 RAEMRRROEHIA YT T A

BIEH T AEEZ boKkB SV, ERMEghl, kil
HEDOKITEL ABNBEZ AL T ThHY, NidAb B KBNS,
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BTEIFAA L2300 IRICHOWT, ZOEKRKS o8t
&, ISR, MiF2HER, NVIF2ERTHo,
Fio, WEFERICH D EARSRBIAR, B A MK
A, CREBEROIN—FCnEENDS,

RERELZONTAHAD EFRARBRRTRIOINL SNV
BRICBAT LTz, £, ERBRITII 5 IVAEE
CBITT AR DD,

Mg™ 5o

Ca** cr Ca™

FAJRR 5%

Ca?*

HFEAK (5LaTH PREE100m)

< H1 BT mg/kg >
2 — : piERER, - 0 Rk 4 FREM

2B, SEITAERERIDRNED, RTak, 7
7 AZ = EFEOBELAE TP 0T, 5%, &
AL EDHIE, BRI R AR E ORERE LN 2 T,
BRI O SRR EREREDORFHELITO FETH
%

SR ORI B LT 2 2 i K <mb
nTWD, BIBERE, KUE, #KA, #TAKAL, HARK
Wi L OREEABBEKREDOE(E LTERN, ThABR
IRARICHEFARRLHEAK 72 & OIRA 2 B & RS A
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Abstract

Lapse of Years of Water of Hot Springs in Aomori Prefecture
— Lapse of Years of Water in a Group
of Hot Springs in Tsugaru Area —

Masanori TAKAHASHI, Hiroaki HIRAIDE, Atsuko MURAKAMI
Masami NOMURA and Miyoko IMAI

To utilize fairly hot springs and protect fountainhead, we have studied the lapse of years of
water of hot springs. In this paper, we surveyed about them at 30 fountainheads in more than
10 years since spring in the Tsugaru area. The results showed the lapse of years of water was
observed in 5 headsprings under classification of water quality of hot springs for balneotherapy.
By means of heptadiagram, a headsprings changed from sea water to underground type. With
trying again trilineardiagram to the water division, a fountainhead was found to move the section
of water quality. It is difficult to conclude from only the results in this paper that the change
of water quality of hot springs is degend on the degeneration phenomena of hot springs by too
many sink and excess pumping hot water with the development of hot springs, but we could
think it’s ability, then will have to do a periodical inspection.

Key words : hot springs, lapse of years, Tsugaru area, heptadiagram,
trilineardiagram
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Abstract

Measurement of Chemical Substances in
Water and Sediment by GC/MS

Shin-ichi ISHIZUKA and Susumu HAYAKARI

Samples of water and sediment in the Lake Jusan were analyzed by GC/MS, used widely as
the method of search, and micro analysis for chemical substances. The following results were obtained:
p-Dichlorobenzene (5~19ng/1) was detected in water.

HCB(0.11ng/g-dry), p,p’-DDE (1.5~2.7ng/g-dry), p,p’-DDD (4.3~11ng/g-dry), o-dichlorobenzene (0.7~1.3ng/
g+dry), p-dichlorobenzene (2.2~2.9ng/g-dry), m-terphenyl (0.38~0.42ng/g-dry), p-terphenyl (0.18~0.23ng/
g+dry) and benzo(a)pyrene (6.1~8.3ng/g-dry) were detected in the sediment.

The concentrations of these chemical substances were not so high levels in the whole country
that they were aside from the question.

Dioctyl Adipate, B(e)p and perylene other than the above compounds were searched from the
mass spectra and PTRI of the extracted solution from sediment.

Key words : chemical substance, water and sediment, Lake Jusan, GC/MS
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#®1 PEEAKECFYEAESRL (B4 : ng/g-dry)

Y B 4 No.l No.3 Ne.5 No.7 No9 NolO Noll Nol2 Nol4 Nol6 Nol7 Nol9 No20 No2l No22 No24

m—Dichlorobenzene

p—Dichlorobenzene 2.5 3.9 0.51 0.56 4.8 3.6 1.1 1.6 4.4 2 1.8 6.3 1.3 6.2
o—Dichlorobenzene 0.28 0.48 0.08 0.08 0.57 0.49 0.16 0.21 0.55 0.21 0.2 0.62 0.15 0.29
BHT 0.21 0.2 0.48 0.34 0.16 0.2
TBP

o —HCH

B —HCH

HCB

o—Terphenyl

t—Chlordane

c—Chlordane

m—Terphenyl 0.34 0.41 0.1 0.32 0.35 0.1 0.21 0.47 0.1 0.18 0.11 0.33 0.1 0.41
t—Nonachlor
p,p’—DDE 0.12 0.22 0.25 0.25 0.11 0.28 0.1 0.1 0.29 0.1 0.25
p—Terphenyl 0.12 0.17 0.05 0.18 0.19 0.06 0.08 0.18 0.08 0.04 0.1 0.04 0.15
Dieldlin
p,p’—DDD ' 0.05 0.29 0.2 0.21 0.05 0.05 0.22 0.08 0.07 0.27 0.26
c¢—Nonachlor
p,p’—DDT 0.15 0.1 0.12
B(a)P 46 46 1 9.1 22 42 6.3 0.86 19 27 0.92 14 7.2 20 6.3 33
B(e)P 19 27 0.95 4 13 19 3.5 0.7 9.7 18 0.73 8 49 15 46 24
Perylene 13 17 0.48 3 22 31 3.7 8.7 11 24 0.66 7.1 4 14 2.5 18
A5 (%) 35 47.5 20.8 25.3 56.2 42.5 27.1 21.3 36.9 5 15.9 30.9 28.9 49 23.9 52.6
mERE (%) 6.3 7 16 15 10.7 86 3.4 1.7 54 10 2 4.1 3.9 93 4.6 9.7
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L/ =4 No25 No26 No28 No30 No31 No32 No33 No34 No36 No37 No39 Nod0 Nodl B R AE
m~—Dichlorobenzene 0.2 0.06
p—Dichlorobenzene 4.1 55 1.9 84 1.6 3.3 6 2 0.97 6.7 4.8 1.7 0.5
o—Dichlorobenzene 0.55 0.74 0.28 1.5 0.21 0.34 0.65 0.27 0.11 0.7 0.58 0.17 0.06
BHT 1.4 0.69 0.27 4 0.25 0.36 0.54 0.23 0.16 0.27 0.75 0.3 0.16
TBP 1
a —HCH 0.2
8 —HCH 0.2
HCB 0.1 0.1
o—Terphenyl 0.07 0.05
t—Chlordane 0.12 0.1
c—Chlordane 0.08 0.08
m— Terphenyl 0.41 0.78 0.27 1.7 0.23 0.42 0.57 0.73 0.08 0.3 0.43 0.54 0.73 0.08
t—Nonachlor 0.06 0.05
p.p’—DDE 0.32 0.37 0.14 0.58 0.14 0.29 0.31 0.11 0.34 0.24 0.1
p— Terphenyl 0.19 0.36 0.13 0.62 0.08 0.15 0.2 0.27 0.14 0.18 0.24 0.04
Dieldlin 0.2
p,p’—DDD 0.26 0.36 0.12 1.7 0.1 0.17 0.41 0.13 0.37 0.26 0.04
c¢—Nonachlor 0.04 0.04
p,p’—DDT 0.499 0.5 0.13 1.8 0.48 0.12 0.4 0.17 0.47 0.14 0.17 0.1
B(a)P 44 160 32 66 33 61 58 120 7.2 56 65 70 140 —
B(e)P 22 55 13 37 15 27 28 45 3.6 20 33 36 57 -
Perylene 18 34 11 120 9.3 18 22 41 2.5 9.7 17 22 30 —
Koy (%) 52.1 49.3 33.6 55 31 40.7 57.1 28 21.8 23.5 50.6 54.8 30.7 —
HEERE (%) 8.3 8 4.2 106 3.8 55 9.1 2.4 2 2 88 84 4.3 —
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(BEHE - FE5HE - @HENZ b - ARE)

1579 a3 R E ¥ A a R E K Z2 &R E K Zs
BOH & 8.9846 1.8842 1.5297
RHEE% 0.6911 0.8361 0.9537
p—Dichlorobenzene 0.2884 0.8644 —0.3007 —0.4127 0.1621 0.2005
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Abstract

Property of Horizontal Distribution of Chemical Substances
in Sediment in the Mutsu Bay

Shin-ichi ISHIZUKA, Hajime MIKAMI and Susumu HAYAKARI

An environment of water and sediment in the Mutsu Bay of today is relatively clear, but we
entertain misgivings about increasing pollution with various and complex life style. We investigated,
in this paper, a horizontal distribution of chemical substances in sediment for understanding the
environment of it.

The concentrations of chemical substances in sediment in the Mutsu Bay are lower than the
level of the whole country, so they are out of question.

The zone of relatively higher concentration of them was the middle area and a point of main
cities (Aomori and Mutsu-city), the former might be an area to accumulate chemical substance and
the latter effected by the load of outflow from city.

By cluster analysis of the concentration of chemical substance in sediment, the waters of the
Mutsu Bay was divided into 4 classes such as the central part of the east and the west, the
distinct along the shore of the west and the east of the Bay.

Key words : chemical substance, Mutsu Bay, sediment, distribution, cluster
analysis
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Abstract

State of Use and Concentration of Pesticide
in Water Pollution in Golf Course

Shin-ichi ISHIZUKA, Mariko SATOH, Kazuhiro TAKAYANAGI
Tadaaki NARA and Toshio KON

To make clear the state of environmental pollution by the use of pesticide in the golf course,
we studied the conditions of the application and the concentration of pesticides in the thirteen
golf courses in Aomori prefecture. A lot of oxine-copper, thiram, captan, diazinon and butamifos
were used, but simazine and terbucarb were not spread in the prefecture.

The peaks of pesticide spraying were near November, summer and both May and October by
fungicide, insecticide and herbicide, respectively.

The trace of flutolanil, isoprothiolane, oxine-copper, tolclofosmethyl, mecoprop, butamifos and asulam
were detected in the water pollution in the golf course, but these concentration levels were much
lower than the index of the environmental protection agency, and consequently they were beside
the question.

Key words:  water pollution, pesticide, golf course
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Evaluation of River Water by WQI

Hideki OHKUBO, Hajime MIKAMI and Susumu HAYAKARI

WQI (Water Quality Index)was calculated by the results of surbey on the basis of water quality
examination plan in the area of public water in Aomori prefecture. We evaluated river water by
WQI and seized the state of pollution from a map of water pollution. Water quality was good
in almost river, but exhibited a tendency to high pollution in a part of river in the
samll-to-medium-sized cities, especially not designated one as a typical river. With studing about
the seasonal change of the high pollution area, the behavior of poll:tion in the same and around
water system showed the same tendency. A primary factor, accordingly, was characteristic of a
local region. In this paper, we tried to evaluate the water quality by WQI and found that this
method was more simple than one item such as BOD and more visual to image them.

Key words :
of water pollution.

river, evaluation of water, WQI (Water Quality Index), map
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Mechanism of Foam in Tsutsumi River ()
— Characteristics of Water —

Hajime MIKAMI, Shin-ichi ISHIZUKA, Susumu HAYAKARI
Shinya KUDOH, Toshiaki KUDOH and Tadaaki NARA

Bubble foams in the middle reaches of the Tsutsumi river, runs through the east of Aomori
city and flows into Mutsu Bay, from the spring to the summer season. Foam injures the beauty
of sight, so that the counterplan is demanded. To elucidate the mechanism of foam and solve
the problem, monitor of conditions of foam generation and survey water quality of river and waste
water were carried out. These results showed that foam was observed in the morning and the
evening, and not in the noon. In the period of the survery, a high tide was from midnight to
the morning and from the afternoon to the evening, while an ebb tide was between the morning
and the noon, and at night. As foam was observed at the high tide and not at the ebb tide,
the prosperity and decay of foam might correlate to the tide. The Tsutsumi river is acidic to
pH3.5~4.5, and charateristic of generation of foam, so that a main cause of foam was the acidic
river.

Phosphorus concentration and loading amount in the area of foam generating, between the
Tonya-bashi and under weir of dam, were so large that phosphorus might be participated to them.
By the survey of waste water, foam was effected by phosphorus load discharged from some fish
factories.

Key words : acid river, water, foam, waste water, phosphorus.
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Actual Codnition of Wet Deposition in the Coastal Industrial Zone

Masashi NODA and Motoichi SAKAGAMI

A relation between the wind direction and the wet deposition was studied by the time sampling

of rainwater so as to be clear the effect of smoke and others of factories on rainwater in the

coastal industrial zone in Hachinohe city.

Results showed that wet depositions of sulphate, calcium and potassium ion not originated seasalt
and ammonium ion were large when the wind set from the zone of many factories using ammonia
and ammonium, calcium and potassium salt through manufacturing process and process treatment
for smoke. A good correlation between them was found.

When the wind set from the sea side, wet depositions of chloride, sodium magnesium ion were
large and a good correlation between them was found, too. The above results indicated that these

were effected by the seasalt particles.

Key words :

wet, washout, back ground
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Composition of Dust Around the Road in the South-East
District of Aomori Prefecture (VI)
— Effect of Regulation of a Law —

Ryuji KUDOH, Seiichi KUDOH, Masashi NODA, Satoshi NAKAMICHI
Noriko OKA and Shiho KUDOH

The use of studded tire has been punished according to the penal regulation without a part
of vehicle since the first of April, the fiscal year 1992. The fitting rate of them decreased largely
to about 4% at the peak in the winter season, fiscal 1992.

The amount of dust fall in the winter season, fiscal 1992, decreased to a half of them in the
1991 fiscal year. The peak value was less than 20t/km?/month at almost measurement stations.

It was speculated that factors of reducing amount of dust fall were not only decreasing of dust
on road originated asphalt pavement material by studded tire but also that of soil.

Key words :

studded tire, dust fall
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Abstract

Investigation of Pollutant in Atmosphere with
Simple Determination Method
— NO, NO: Simultaneous Determination Sampler —

Noriko OKA, Satoshi NAKAMICHI, Masashi NODA, Ryuji KUDOH
Shiho KUDOH, Seiichi KUDOH and Takezumi KON

A simple determination method with NO, NO: simultaneous determination sampler (a sampler
method) has been a very simple method to measure the concentration of nitrogen oxides (NO, NO2)
in the atmosphere. We observed them by this method and a NOx monitor (a measuring method
using NOx monitor) at the environment atmospheric monitoring station in this prefecture and compared
and discussed them.

From results, we found good relation between both methods and the sampler method to be useful
as the substitutes for monitoring air pollution by the measuring method using NOx monitor.

Key words: NO, NO: simultaneous determination sampler, nitrogen oxides,
exhaust gas
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Survey of Water Pollution in the Lake Anenuma

Kazuhiro TAKAYANAGI, Mutsumi TARAKITA, Kumiko OYAMADA
Toshio HAYAKARI and Seiichi KUDOH

Water quality of the Lake Anenuma on the border of the Lake Ogawara is always more than

the water quality environmental standard.

In this study, we determined and estimated the pollution loading amount of two inlet rivers based
on the survey in the fiscal year 1990. We made clear from these results that it's water pollution
was effected with the domestic non-feed drainage from a city area.

Key words : Lake Anenuma, eutrophication, pollution loading amount
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Prefecture from 1989 to 1993

EHFOTHROBRRIZHTAEELHD - L %2 BHIC1989FE~1993F D% 5 EMOAROFE R & FTHE L -,
FORR, RBITHBEBIIS8A T, S0 ERT0% TH o1, BEN TIIERENXEENB% LB LE1 17, R4k
FERZ3 AABILATHY, MRS A LI0AZ Y —2 & Lz 214 E R LT, E- IR TIE, 19894 ~19914F13=
A, bBdb, FAbHis, 199248 ~19934F 3 e HIIKIZ SV MER BB BTz,

Key words:  tsutsugamushi disease, Rickettsia tsutsugamushi
1. F L &Iz #1
HHRHEE, GRFETPHECESERITEELELTS

ogﬁs 1‘%* %mﬁﬁ mﬂﬂilﬂ

IBRED1-STHD, EHRBNTRWTIE, HFEI04:H] ERMMIEAM |
BORTHEB DY, K, ECHLHAIND, whr gi‘ﬂmm””
P —, = - = A4 113, 2% IR ] 2 L
s A AT 4 [ s 6 22 1R 198948 & 1 36 sty O 7 Tt “E‘TH e AR Eo T
B enEinalinn se a0 n00u [ CCe00nCCe
EFEELEOBEILE L P ROWR &5 2 & % el CyenC aapiual
HHELTEBLTWS., mwﬂl‘”“”;“’?fﬁi" E%ngggg:“l
T THAR, ARKBTOHERREE LY, Kh b s p—
LT L B ! z-l ul [}
RAOREARREROGPICT D2 LIz LY, AROFH K Uqﬁg“; —
CIRRICHT 5B ERE L L Lk, Py e BE
R s l WL
‘ e COem OO s <LOAOD e | |8 QD””_
2. % % e T e
21 AEMME I PN | s w—
. B PR a*m‘ix 1 ,i 2= 1 el O _
4 51~ 19935 S vl
198955 H 935: 6 H ]% Y m“ UL Zyﬂﬁ “U{Th 4., 5.t ( y 21
22 BEFE R e Er e T
. . N " ‘}”)JDIC L#. 2% [LDH 1 '. - 2% 27
ﬁ%ﬁ%%&@l%d%@@jménfl%%bﬁ@Hﬂjﬁﬁ]‘c gij'{i?& flL A, 2. ® @ i 2 m| (][] 29
* o th]1( ] ‘7 _ 30] 1
5, Mt s — D IR AR OB I B DI & o bl
F’;"ib'j:, {K?ﬁﬁﬁ/\% 1 pcﬁ—{f%ﬁﬁi%%ﬁ‘ L' EWL E;;:;:;‘:R‘Wtﬁk\_‘(f!\\u BUES, ar:;:::::\[.r?aw :
oo ABMETRBIHEFICOWTORERMREE LD Rem | oy Tt || o | oy JGiim ]3| o | o | 058
Ak | 9 @ (156 1
Jw1e6[- | ] |
[ [hew 1]
O 1 MAEFOCOON KBS LELL, R
N 2 oM. 1gG) # 132 Bl b Tl Higl ERL L CF 24, &
3 . %%&U%g 3. gz:':rem:;:;;gvn;x;ut L %@}13 Eﬁéiu .
o= 4. ODHBE TR L ERbIET,
31 BUHEBEMS L UREXOERNY sl e —

FREMSRHE ()& LUFR(BL) CHREL 2T S MEHRNFALRRIME)

HRIEE 21T, T2PB1989F L Y 54 T84
DFTHEH T, 2, AERORIRBEIIIBTH - 72,
32 BHHEEFOSE, W, BE

FERIRIICTT. BFHEEOFERIL60RAS KD
% <KW TH0RR & e o TN D,

BLETEBP LD 3E Lo TND, XIEERT

%2 RBHAEEERCENE

1989 1990 1991 1992 1993 &t
mHEEE 14 10 9 12 13 58
B O % 14 9 5 5 10 43

=103 —



#3  JRHEEOFE - MR - B (N)
F & L PR L *

10 20 30 40 50 60 70 BEEo¥®ER
SN o NI o
AV A v £ v VR o o ¥ %8 4 BHA

1989 0 0 4 2 3 4 110 4 9 01 01 3
199 3 1. 0 0 2 03 90401310 0 38 4H 58 65 7A 8B 98 108 11A
1991 0 0 1 1 1 1 114201020
1 ARSAR
1992 0 0 0001 4032311000
1993 0 01 0 3 428 251101 2
# 3 1 5 31013 7311223 2 5 3 5 5

TEWERFERELZ < RoTRY, ZhbDEEE
FHCH L TRYIRER, PHEROBEEREITOZ L
BEETHD.

33 HBEEH 2 gzz
1R TE9123ABIIAETOHRIZEAL T | t: 13312
BY, BC5 ARVI0AZE— I 2MttE LTHBR ool mmee T
. ZOKFCBITBRAR, KIBLLEEET b7 TEE mmts
L8 RET O00A R ET OOLtFET

VYK LY DOHROEREZ LD LD, FFETIIKICHE
TERPSTEBABEOHHROBREIZL D D LS
Tn32,

AWM EALET A =i
askifit
® T s  @BAT
8 OREH T eemmE gotm@mt
Otmmagey @A

ve BRLAE — ,\/\/ OO MO
B2IRT L9012, BREELTRMRTHRESRD 2wy

N5 1989~191F DRAR26MHFD 5 b=/, kit, F O]

Ao TL7: & 2K D65% % EH T 5, —F7, 19924F ~ M2 A

1993413, 17HORAD 5 HEBMIRS10M4 L 58% %
HOTWS, LaLl, ZOEMGHRERE TS Tk

v, K4 HEERREHTR OEENE

35 BABFRUEEAS DRE PR FRAE RK
AT LTz k5 BRI L M O 5 24K 0 H R Rl e
88% & b TUnD. X, (FRNE IR (R A B #8 GR £ R U
H70%, DNTITRPICBRELILbOBE L, REMF # = ! fr * :
EOBTRONRRY, M0 Shgomcvgsy 0 B2 TR R Y6
BCh. R
36 B 5 AR t -
£5IRT LI, AN, R, BEHIEI00%5 5
NBH, Vo FEERIIHIEEIC LR SR o T, x5 FROERF
X, OO E LTS ZE2- IO FET, KBS 5 IS FEHE
IZH BN b D 3H Do Te, HXBIE 9 B, FOERIC 6 41 #l L 0 100%
Lo, VYH A OHRIRESNOFNE - B 7% # 100%
BRI, N, BOT, THBSKEOXSAVERRL L % » 93%
CHIHL, MOUEEBECELTHDLESDS. & YU SmmE | 54%

BUIHBY Y AVIZEREIN T2 H10H /I H Bk

—104 —



FER L EbichhE Y, RAE THEEKRAOCHZDOR
BoOBEPONA LN, EBEIEBEI~4AOD
»HEN, F&LUTHRRLER, BmicAabh, SEIZH
XFEMIZHA L2 b OB L H o b BmmEITR M,
EE, BB ETIERE LTRFT DA, AROREFH
WEBLEZZMHSBEICERRERE, RFIOEORER
KEDRIMERTILERHD,
37 BRERERR

RRIR6ITTRT, HMBREITRBIC I VRDT B L
FEhHTWD A, 5 HE DA TIE5,000// plbl T OiEfE %
RLIEbOB0% Th o, BFHFTRESNSCRP ER
i, 85% iz A bl , GOT L& —85%, GPT L& —80%,
LDH _EF1380% 1224 b iz JREH $80% THit S iz,
3-8 MFEREME

ARETHE, WERELZITOT, BRBE TaiTHS
NS OBIMED > Tc, MERE 21T - T RB31ICo
WT, REFEICRS &, TF (B8 KIS 6
h, CF GiARES) IISAS 8 1, TP (B~ LA %o & —
) KIEHIBHETH -, REMRERIT, T7MFICLY
AREREZRLIZL ORI, 1 RIOMERAE TERED
AR & 72 DIgMBUE S R S VI HEBIAS 5 F b > Tz,

—105 —

®6 BRKRRAEFR

<5000 25000 — <8000 >8000

H 1 ER %K 33% 37% 30%

CRP L& 85%
DIC 25%
GOT LR 85%
GPT L& 80%
LDH k& 80%
RE B 80%

X oy
1) #HEEMEREERSES @ >OoBNRFEKEE
KL AFEIE, 1989,
2) ZHEEEA Y Y hEYEE. 28—29, EHEHR,
K, 1991,

1

I

A



HERBREREY ¥ - ®E 4, 106—110, 1993

FEHRE ST I2EEHERRE (X4 F)

=k = HESLRY H EF S &R BH

Finding on Shellfish Poison in Aomori Prefecture (1992)
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181D Yersinia enterocolitica M5 R0SE T & 5 BYLE
BRERINTz, DBESNIZIEKRD S 5 9 BkIZEE D
b, 2HMIIBEBNAD» O#ENTz, DEAOME
REEPOCHMEZHNZREREEZ T LOTH S,
SRR IT TR T Wauters OAEYRIN 1 BT, 422 54
NEUOFEET T AI RERAEL, BCEEEE DL
VU LMK Th o Tz, BEIIBFO 1 HEBRN
TTRTISFLUTFTThoTlo., BERX T NILEE, 3 A
AR TR, 1 AEEMICEEL TW e, B+~
TOEPTARHTH -T2,

1 : LR EMS L RARRSZ E v ¥ —

EFHREEIHRBTIZE 115 Yersinia pseudotuberculosis
SaBpEMBEEE BIRE XKRBX WU H&
WENK BERHE SFH= AL B RYuEe
Mk, 67 (1), 36—44, 1993

19914 6 A, HHRRFLHATO/NER AR EPER]
T Yersinia pseudotuberculosis 5 a BT k2 HE KRG
TEMNREAE UTe, BEEITTI24 (REAET2L, HES
74), ABRE 1344 28 & T RFRIT G R,
JRREHIARHATH o T, FHERYIMIZ6.57, RER
X5 A30R LHfEEINT, BLDHFEEIL.1: 1T,
BE 4T84 DIERITIFE (86.4%), ¥ (73.8%), B
Ja (66.7%), IES - " (63.4%) % othic ks, WHEE
Rk, FHROBKEE, BEmELRONT, £ DB
FIZHARMOBEBE LA H o7, ENE T EEHE33F27
(81.8%), e BHMERROHEA 1 ROTREOESEELTH 2 11.7%)
oSN, KETADLFAOMEREE—T,
o MR E B CEEMESEME, 40~50 Mdal %R
7RI REREL, FOHIREETM Y — 2 bFE—
Thole, KRITET7 2 bFK, "=V %R, 737
Vay FRECESMW, <7/nJ4 K%k, AVT 7HI%
Wtk 2R L,

1 HFHRREERER

2 U ASLERID R BN R

3 WL AR TG A DA
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A ¢ RIS R W A B B

BREICBIEZSA LRI TRE-T_EHODH
BEMEE— EFAR  REMEDRHERAR, 13
(7), 5—18, 1992
HERENIBITD 74 MROEEERITET 2D, |7
PO HUR THRE Lic~ ¥ =240l 2 X RI2R L ) 7%
#froT,

RAEOREE, HEHMBICHIRELZDLLOD, TC
DOHIRD T =h5F 1 ARV Y THE OB S S,

F DRI Ivodes  ovatus ¥~ b Z =183[LH48)L
(26%), I persulcatus =)/ =<5 =200C 3 PL(15%)
Thol, L nipponensis # x5 4<F=, Haemaphysalis
spp. FY X =B b MS N oT,
DEEROGURM ZTRD 700, DEEREK 48 L 2%
BEB3IMEDE S RO M 2ER L, ®RE~VAFT
F—PHETRERRETo7, BER, TXTOSEKIT
B3lLid K& RRDELY Tide<, SHEKRETHH
Fosgmr g Ehi, £, RPUR, sz
W.B&IZ £ - T, 31~32 kDa B X 4RE £, 41 kDa &
BRBLENRTHD Z LA LK.
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FREFRRDEK

EREEIHETIZHTS Yersinia pseudotuberculosis
5 afliRREOEFARLEN BIRE KRBX
W B EENE BEs# £7HT Al B
5566[E A ASRYLE F 2P EE S, S, 1992, 4.
16
(BEEAM @ BYLfEFHERE, 66, FHETIS, 152, 1992)
D ERERERET

CNSLERD R BN R R

DR RS A TS TR N AR e B

E:3
1
2
3
4 [EINL A RA A B A R 2

EHEH IR ICEMRLE % H 7= Yersinia pseudotu-

berculosis 5 aB(Z L HBEEE BJIRE KRBEX
HWEF KEBEAR =LBZ ANFF WU B
BERH £FH=" AL B F19mEREHKE
EmEFe, Hi&m, 1992, 5. 10

(BEEAK BN EREERGERESDRRERTSE
B I ORYES M, 67 (1), 36—44, 1993)

1 @ ASLERIHIRE N ER

2 RS A ET LA AR A R

3 1 ENLARA A R A BRI

19 EFHZR ST EEHMBEXAICONT =R
2 ANEF EEAR  F1ORIFHREERESRES
& EFARW, 1992, 5. 10
121 &R R EYEM JE 2, BARTT, 1992, 8. 1
1990411 H 2> 519914 2 Hiz 3 TR A THEM
A LT EAMERE R S 19914E 6, 8 H e >HAEAN T
HEFRA L EEEBERL ORBERE 2T AR,
ZRAORIEZE» BT 2 —308, Te-oH 6 ADORES
PoR>Ta—9% 8AMNHIZITa—30RLoza—9Rl
DS Tz, 19904EK A 6 19914EIC i TR TRAE
LTz EEMHRE A O 2mRITTa— 94, = a—304!
TANAL LD EHR LT, MY AN AXRERIC LR
HEh, 2EMBEBECHRIT LZZ L RIS h T,

HPLC (2 &k 2R+ VMA XU HVA EEE DT T~
MY HR¥av NE B BE1RIFEREEKRE LS
H¥, H&FM, 1992, 5. 10

TR A AR R VT N RN B v D B MR O Hh Tl
YHEREL, BAPEND ETRARDHEENE,

L L, AT R R A = — L= T LR ( VMA)
EOFREASA=ZY VB (HVA) ORIEIZ L > TREYRR,
HERENFETH D.

Slal, EXALFRHBLER L -EERA I e b
77 4— (HPLC) OEAIZLEN, RO S OB
ELT,H T AESEERWMA O EE2ELRL, HPLC
L2 EREDORBYIR 2 E R L,

FORER, HEHME, BEM, RPGUREIIEMET
EDLREPBON, Rk 2P v A 7R VMA 18,
HVA 29 ug / mg.cre ERE LT,

1 RERERLE

EREHDHAETIZH T S pseudotuberculosis 5 a (= &
SADERMRSE KRBEX BIIRE : $9[0 Yersinia
DAERRFFES, M, 1992, 8. 1

(BEEAW : AT 4 T7H—2 0, 37 (12), 1-5, 1992)

EFHZBFHXIZH1T B Yersinia enterocolitica(8D

SEERR BEEKEE BIRE XKRBXHF9MH

Yersinia O/EREFMSE S, fRbT, 1992, 8. 1
(EEEW  AF 4 TH—2 0, 37 (12), 6-9, 1992)
1 BLRTHIEMS SR ARRS E v ¥ —

19 EFFENTRELE2EMORY X REHEIC
DT KRB FeRPHEHES, (1A, 1992,
8. 21

(EE4m : Jpn. J. Food Microbiol,, 9 (3), 177—
181, 1992)

BRBLCBTESALRLYTRE-FT ML DHH
EMEM— B 460 B AR E 2 H ISR
£, fif, 1992, 9. 3

(ZEAR  REBMEMREE®RA®R, 13 (7), 5-18,
1992)

T3 EEFTZENTRE LEBRAEOHELNER
ARBEX BIRIE =Lz ANEF LR
AR 4 FEFRRRERETMBFERLS, FH,
1993. 1. 29

BB DFRER R EEDEEIC E-T, KETYH
WNRITE DD WITBHARMICED IV TOREDH DWW
FEIABELRE L EDNTWAYILERT - 0 F Y F 4
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T4 AL DRBRIEERRADBND L HIXR 0Tz,
—F TR R BPE L SR DR Y Y X ARPER
®BERWT, iz T, ZTRETKRKETRD >E D E
HENTWARPoTr ALY =T RISERKEL 7 n—X
Ty 7ENTWS, FlICEBEHXICR TS Ly =T -
T 7 ua ) FhmFEMNO8RIEIZ X 2 EYyE T HE T
WK CRBENTE Y EZE ELZDOEREAL— O
REIABEORETHS. 5%, HRBYSETHORLY
12 b — B OBEREKH oL NI TERROBREETTo
72 F COMNRER T OB LETH B,

FLIBEHTHIED ELISA EZB K UEFBEHELR-LDY
AILARE KAREF =Lz EBAR  Erk4
FEERBREAETBEFERES, HiRM, 1993,
1. 29

199145 1 H~5 A R UN9914E12H ~19924£ 4 A £ TD
BRI R A U 7 AL IR MG TRIAE O R [ 444K 2 5t 21T
ELISA &, B FIAMEER O T H o — 2 4 VERkEk
e besy14 02 (HRV) OWMELEZIT-o2.

Z OFEFR, BMHEIZ ELISA #:55%, B B#E5H:45%,
THr— RS NERIKEEI’% Th -7z, ELISA L&
TBEHSHEORHBITIFIEFR URE Th o 72 ELISA &
X, MEHESHER S 2, HiEE T1RHEZ2DT, HRV
FRZRHET2HELE LT, =20 5E0mTiED
BLTWBEBEDbNS, LML, ETHEMEEE, HRV
PADTANZ LB TR THE Z L5 ELISA L%
FHEMEEOHHAPLEEND,

HPLC &I L 2B FHE<YX - A Y~ 7(=D
WT—fRERELOLEE— TUHF HR2+av £H
BF IV kEAR  ER4FEERERER
e R RS, HAM, 1993, 1. 29

ARBOMKEIEMAGE~ 2 - A2 U —= > JI1IBFI594
12AD»GRBEN, ER2HFE 7 HETi—RkBREIZ VMA
ARy Mk GEME), Zkigd&ic HPLC & (&) %2
T LT &7, Wk 245 8 ALK — ke H> & HPLC
*E (BREE) 2ToTW5,

BATERIIRE R BRI I U CRIERE, BRSSO
T, —RBREOREEMEEIIRD LTch, RAKOEER
+3, 7 VT F oI LB AERESEIN L., E
2, VR 3 4 QR RKEIC AT B R RI1X94.4% T,
1574 PERE 2T TV o T REE B RE B
BREEICOWTHAEMETE D X 9 ITEEEE O A MBI
PEEND,

BATHRTHIE IR BP0 O RERENENLND

ThHH, SHOFBELEDbN D,

BRI T E5 4/ LFOIIEES & MEPRBRERIC
DVT  EERAR Ok 4 EE R D RYLE 2 BT
B2, WA, 1993, 2. 5

BNICRIT D Borrelia burgdorferi BRI DERE R
T % I HICERAER 06330 ML % xS FUikiR A 04
EiTolc. R~ NAF T F—¥ (IP) L TI8IMFE IS
M (B2.8%) LHIEENTE, FilESERAPE»OE
BiET7 Ry EFF T3 RAT 7 E—EV AT ADY
zxHv7uy b (WB) (ks CRAETDS T,

RATFHA DREBBERIZOVT HNLEZF #3145
B AR /ALK L, B, 1992, 10, 18
RHEZF SBBH R4 FEETHRRRERETEE
PreeFEs, H&M, 1993, 1. 29

RETHA OFIGIRE OEFER O, IRREE & IR
MR RDTe, = ORER, IR ETHIER & RO
SEHEAERL, GVWHERED b,
HENMBEARLEREE TiE, C 116 (VS IF ) S EDE
MTH20%REE LD, FHE b Do, C 20—
5 (EPA) ®C :22—6 (DHA) Zili# T40~60%% &
DIEREHERBED BN,

Fi, AfEfufElig:  fFfEiEE O b EmVVEE TR L
7z,

HRNEBRTAN DK E BB — TN KR IZB T 2 EF*K -
BMOEBE AGPRB—- =t — BR # B2
B! RGEE TEHEE® IHRER EHFF A
HETF BEESE®: H18EdbHEd - ®it7 v v 7 AERF
Wk, ieh, 1992, 10, 19~20

HHRT A B LRSI XA te /N /A1 ©
HDFWNNARICB T 2 KEFBHEELEET 729,
AT & AGP BBRA2ER LIz, ZOHE, MELA
TR L OMICIIEERERED Y, HELOAMBOH
EBFRRTHY, i, BRTRIEFELI»-o7. AFERN
X 6 RFGHE & FRERBOM CIIAREOBMNE
L<, URLPRHEGR LS OREWFOFEIEN IR I,
F7z, AGP RBREBRROKER, BF% - BT L2 AHYIEHE O
FERREABPKE L, FWIKROKEFBEEICITF
345755 D BOD DI EF - BWOHIRE & 25 88
VETHD EEDND,

1 : 8y WIRERT

2 +FnHAREERT
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3 =R ERT
4 1 B LS ERREE
5 : SLRTEREERT

WEFICST2BEBTYOLREE=4) v JORRE

(1) BR # RE E ®BEBLX #4Xx—&
BACEREY AKk—m' Bum—° AEEZ’ BEES
¥ TREHLTS AEEETF FNBELH EOR
X7 EIBEARIERES, Kk, 1992, 12, 3

ENLREEERT & DOILFIFFE & LT, £2551,000 m LA E
oOWLEHE OVHEEL, 2&El, FRE, £LF =
B, Bhl) KW TEBERTYREL K3 FEPD
Wiz, £0, FIEEDOT —FIZO>NWTER LK,

6 A2H11A £ TiTo e fiE U\FBILZZFILBERA
) ORE, pHIEWE TRELERF LKL, KNWTE
B, \FRMOETH-o7z, HEd/\EALEH TH-
AR L, AFELIZEITA11~3 ADE® pH i3 EXE
OFD pH £ 0 bk o7z,

nss - SO DA 2 M EREETIX, /\H AL OLHR
I, RO TERLETH -, pH DEWAFHEH
12 S0L X0 Ca¥ " DBEREI- .

nss - SO4*" & NOs 0 A EHBETRETHE, ARHILL
B, ELE, BEOIETEP-TZ,

DR IR A ES AT
DR RN ER T
LB IR A N ER A P
D EMEHEREY L X —
TEILRAERE VS —

D RBRF

DK
 ESLBRERFEFT

D ESLARE AL

© 00 N O O o W N

HMBNDEREBCIZET 2FERE - HBERET OXREE
BEHBREORER- =L — AHEET RBRRE
B3? PR 4 FEF R REREREBBRAMEREZR, A
i, 1993. 1. 29

WIEIETE D DR FE - H% ORBHRBOHERIRD & ¥
TR & OBIRICOWTIRE Lz, £ ORER, B
BELERIRYSMEERED NIz, BEFENICA
5k, EERESREOENIE 2 ED, EHICHEEY
5 Fe-PoEbEL, Ca-PRELIEL -, FiT,
JEJe T Do & I OReE L OB 2R D IO TS 7
Hr &7 > /bR, BT OREE - Bt oZEs
KBLTEY, MBOEREEEZEZD 5 THEEHE

BEETHD,
1 Razo< LS miwhe
2 8y RIRMERT

AR BAXICL 2B CAZHABERRIZOVT(F
n4) EH F S RS BRI O BR4A5E
RERETEEMERRS, F&T, 1993. 1. 29
FARTRETAN & SARTERERIOEEB U AT 2N T,
PRE 3 EEICRE LR L ZRURTIORERR L 21
L2300 0 f O el

(2L 7 7 AU ADOFADBS LIBT3 38
DOREATIC X Y ERR 3 FEEITHRT LARTHDORNA 7 &
A YEERITFO0%EEICHA U, HFERATRFTHT & 5L/
BEBHOBETITV AR 2 FEICHE L TRIBERR
YERL, BESEMTEEMEEZRLE, LALBTIE
WU A, TR CARVRBRFIRMEFOT X7 7 )V
hari, EERMELEE ORIEME L RTHREREITR
b rotz,

ANA T BA XYEEROBDICLY, BFREWLA%E
DEBEB CAZ, BRI IEEDORD 2 RETN,
BMIZREH>EOEL LWL Bbh3,

NFAROBETIEVNCA—TRBREESREIZ>LT—
THEBES - SF18[EIALHEE - Wik 7 v v 7 AN EFFEERE
2%, fi&EH, 1992, 10, 19~20
AFHRNREBI TR y A= DHIc L BB T IEW
CAYDAREMRUEESBRTRICOW TR LT,
ZORER, BELEMEO—MICWT, BME34E
»5, #, HEA, H FITLADOBRTEREML TN,
BETREOME, ROERR & OBERY S FARITIES S
BREE TS HEINE.

NEHROBETIEVCA—BBEREIIZD2NT— I
A BHEER IHRF— DHEXE $E % [
BT PR 4 FERERETBRAETERES, F&T,
1993. 1. 29

JFTNIZ IS 2 IBFIE3HEE DR 2 EEDT R Y v
F =TI X BB TRV U AP Oy ( pH,LCL,
F~, SO.*, NOs-, NH.%, Na', Ca*") BT&Eic>
WTRE L7z,

ZofER, F7, SO, NHe', Ca?" i FTE D54,
ROER & ORI BIERO L RBHEE SN,
7, pHI3 Ca DB TRICKE S EE I TV,
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FILA) BHEICEBDNAFHOBEARTME &
% BHELE IHMEA BRESR #HK £ FHE
K2 Rk 4 FE TR R B SRR RS, T, 1993,
1. 29
AFHOBERBRIDEORRPEET 5720, REX
KN OEBAEETHD, TIA) AREICLDHEL
EHELTWER, SRIERORERRZ L LI, 7y
1Y), EHEBALYOHEBICLONWTELEDREZA, Ty
b4, WEWEEEEROWEMIIED T 5 HEmcd 5208,
BB I VRETH - 72,

1 NP R

2 ORI

BEOCAEZHTI2AMOFMECOVNT BEHIFIEA
REFE— MUBEAEF  Vpk 4 FERE RS 5
JEFERE, HAM, 1993, 1. 29

BEREIZEBNT, RFOMLEIC X 582 R
L, BKkE, AROER, ABHEEEZTHER
BIRoTe, TORRERAKBEELE LMD, SSIEEL A2
B0, BEITMICELS Role, Ei7, AoREE, 58

FEHE DB & - THRIEMIZE K TRI0EDOZE B A
bhic, ZORREY, AILELSEEEDDILELDD
LEZOLND,

BEFHEY A 7 L ERRIOBERSRSAETOHE
ARFH FEMEH MEAEF HrRLC BHER
FOREX ML . BAREYE 2 FE2TEE X
2, BATH, 1992, 6. 11~12

T RBY A 7 VHERICRD R EBREHFORREE =¥
UV OME Y R EER O 2 FEEICEM L e B
DPFERERICOVWTED E LT,

2RISR E Y, 2ENCATENW LV Th -,
B Cs D AMBETEIL, FEICEZL 2o TS, KEHK
RLIRD H MBI, & L KICHERNE < 25 Mm% R L
Te. BRESBOWEAT O U KU F BEIERE L EOM
Musroh, BRkOEELEZ OGNS, Y4 MNEZO L
B Cs B L2320 Py E O i, REHAIIC X
LbTIEVMETH -T2,

1 @ BARRY — T AH

2 1 AARUREEN
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