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3 Human Parvovirus (HPV,“B19) Infection and Purpura

Hiroyuki Shiraishi, Koji Umetsu, Hitoshi Yamamoto
Miyagi Prefectural Institute of Public Health

Abstract. From December of 1986 to January of 1987, there was an outbreak of erythema
infectiosum in children in Sendai area. In this outbreak, a 33 - year -man complained lumbago,
arthralgia and muscular pain with fever (38.27C), then purpura (petechial hemorrhage) apperaed in
chelidons and poples and spread out in axilla and bilateral chest. Next day, human parvovirus
(HPV_/B19) antigen was detected in serum of this patient by electrophoresis, and also by
dot - blot hybridization using HPV ,Bl1$ probe. Twelve days later, IgM antibody to HPV became

detectable. Our this finding confirmed the relation of HPV infection and purpura in adult directly.

Human parvovirus (HPV) B19 discovered originally by Cossart et all) may cause an aplastic
crisis for children who have hereditary hemolytic diseases.z)s) Also, it was reported that commonly
this virus was an causative agent of erythema infectiosum for children.‘o In Japan, Nakatani
antigen which was serologically the same as HPV/B19 was found independentlys) and also it was
confirmed that erythema infectiosum in a big outobreak of 1980 to 1981 was caused by HPV.
These showed that HPV was a kind of common virus in Japan too. But the pathogenicity and
endemic of HPV are not clear in adult especially, because the detection method of HPV has not
been generally established yet, Here, we report a novel symptom, purpura (hemorrhagic fever),
observed in an adult with HPV infection.

A 33 - year—-old dentist previously in good health was admitted to Hatakeyama Clinic on June
16, 1987, complaining lumbago, arthralgia and muscular pain. His temperatute was 38.27C. In the
morning of June 17, purpura (petechial hemorrhage) appeared in chelidons and poples and in the
evening spread out in axilla and in bilateral chest, and his temperarure was 38C. He had no itch,
cough, rhinorrhea, vomitting and sore throat. The white blood cell count was 4.32 millions,~ml
with 66% neutrophils and 34% lymphocytes. The hemoglobin level was 14.1 g/dl. The platelet
count was 193 thousands,/mf. CRP value was 2.6 mg,/dl. Liver and urine were normal. From
June 19 to 20, his temperature ranged at 38 -37.5C. On June 21, his temperaturé were getting
normal. The purpura still remained for two weeks. The antibodies to rubella and measles viruses
were respectively negative by rubazyme -M (Abott Laboratory. Texas) and HI (Denkaseiken,
Tokyo).

Serum samples of this patients were tested for HPV antigen and antibody by counter
immunoelectrophoresis (CIE) using 1% agar in veronal buffer (pH 8.6). HPV antigen was detected
in serum of June 18 (other sera of acute phase were not available). The serum (100%1) of June 18
and human anti- HPV IgG (1041} of standard antibody were mixed at 4C for 18 hr. After



centrifugation of the mixture at 10,000 rpm for 30 min, the precipitate was suspended in few
drops of PBS and subjected to electron microscopy to see immune cofnplex. It was stained with
2% phosphotungustic acid and examined with a Hitachi H~500H electron microscope. Typical
parvovirus particles (diameter:23 - 28nm) were observed in the immune complex (Figurevl). Also,
the antibody was detected in serum of June 30, and it was detected in IgM fraction of June 30,
using Sephacryl S-300 column chromatography (2X100cm). Finally, dot - blot hybridization using
HPV_/B1¢ probe from Dr. Clewley showed that DNA from this particles had common séquence
with HPV,/B19 probe. i

In this patient, purpura (hemorrhagic fever) was remarkable symptom, though lumbage,
arthralgie and muscular pain were recognised. The relation between HPV infection and purpura
was pointed out already,'D but HPV antigen was not detected in sera yet. Though HPV antigen
was detected for 7 to 10 days in sera using dot blot hybridization by volunteers” experiment,
usually it is not easy to find HPV antigen by electrophoresis.g) This patient showed directly that
there were a large amount of viruses in serum. It has reported that HPV infection causes febrile
illness,g) malaise,? arthritid® 1D purpura?) and hydrops fetalis!®Pin adults, but so far commonly
clinicians have not always concerned about HPV infection in adults. Because the detection method
has not been established yet, and so they coudn't diagnose HPV infection. From 1986 to 1987,
there was an outbreak of erythema infectiosum in Sendai area (last outbreak 1980—1981).6)
Several adult patients whom infected were recognised in January to May of 1987. They had
common clinical signs such as fever, rash, exanthema, arthralgia, swelling, liver abnormality and
prolonged iliness. This showed that there was an outbreak in adult too, when he became sick. It
is not clear if the HPV - infected patient showing different clinical signs depend on strain or host
immune response. To know detalled circumstances of HPV infection in adults, the establishment
of serological method is expected in near future.

We thank Dr.J.C.Clewley, PHLS Reference Laboratory, Central Public Health Laboratory,

London, for gift of HPV /B18 probe, and Dr. K. Okochi, Clinical Laboratory of Kyusyu University,
for gifts of standard HPV antigen and anti ~HPV,
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(3 INEGEERORETE - IEONEE (27 AERD
HvErAy s —wBEICERE LSRR 4 130 °C,
150°C, 170 CO=BHETHEOHERYHEL KR, I
MIBREE 130°C, 120 % (Ao 56.8C) , 150°C
60Fy CRyooehilEEE 53.9°C) , 170°C, 308 (AOHuk
BE641C) THvEa iy x—ilEklLi,
) BABROERET »EARNFER
BHEH VERAy X —ERELAE (470, &
(—20°C) THONEEHE LER BRECHHOL
FhTLEONEERRD bt ot LivL, WED
BAILS T YRR b Bh bR S O8N5
Hbhiz,

5 % =®

FRHR TV nAy x—grpB R T R,
RO A PHERALR " BB, D, MESULER OFH

- ZRE T LT A L TH D,

Fie, H v ey Rz —DRESENSORDOBINK

WehH s,

1) BRPERLTIBESR v YRy 2 —RphBI
FHEETALERS S,

2) BHOERILETMBETSIT . T DOHA,
BEOPLREERCHULETHB D L2 THRETS
Z k.

3 BASEERE LR cER LB ARILES,
HEALHET S & LA CHEROBAEHIEE L,
@ HEAERAPEREHOFRAREEET 5 LTED
TEETH 5O THEBRAHERIT I\ TR, 5 CT2
BFELA b (SORFRILIEEE LV) BLETH S,
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& Chlamydia trachomatis BZE(C&HIT S
IgAHKRMNEDER

1. @FL®IC

BAL, BEBE% Mr5a—7) OIFFEEBCLT&
BT3B,

LirL, BoTHERAES -1 2 ORBITREBLYER
TEESL, AREE LS oOhORMERREL 2D
B

— oI FT AR (Sexually Transmitted Dise-
ase LI F, STD) & LTOBBTHY, —2IBTH
Yok e X B F A IR ORI fo s LIRS TH B DID

R BEROREEMAETHS, Chlamydia Trachoma-
tis (LIF, 79 3197) OFTRETTHRE, £
WERE, BEESWEMND, BABEECET M,
TEE, BEOCERO—D L LEEIATNHNOD

SBESIERASREL, WANENRSC &ELEE
2ha,

Hal, FBRB2ERABTICE VTS 7307 O
WEELT, ESEROIE (5,/42) Bty Es
LT & & #E L, 8)

SENT, I, 74 ASEOBRREMCET 55 Ly
MEEEE LCEE IR TS, g sa7)vA (B
F, [gA) oBRE->wWTy 9 3 ST HEBEE MR
BV, FOREOESIBEOEDEIL OV TREE
Mxtre 22 T 307 IgAfiEoRNERER TBEE
HBH 5 IUT b TaATT 4 AQMBLEIECET O
B RBFERL  (WUF, PR ik AitiEEho—R
FLT, ERTHERRTELTWEE A —H— 0BG
HEEELHO L LR b ERO—2 & LTRE LI,

2. MHEHE

2.1 #iRmF

PR TEE L@ b, E1ARCKARETY 73
STEHTAREsa 7Y G (BUF, IgG) HEH
o4, F—Ad bl LM Lz 9, &
FORE 1, ROHER:FoEEnsg 5, 534460, R
B, 7917 s LGk miEs, &
5F 60 ik & Lic,

22 A %
1} 75397 1gGHARIE: SRV AFLE 27
3UTEIA*w M) (BUF, EIA) RU, BIEES
SRS N FRMBHETO (75 397 186G % v

%= o] A = FE B+
bl (BLTF, F#1gG) &, Savyonth ['1 P Azyme
Chlamydia I1gGJ (BT, IPA- 1G) OFF » b
R L,
SHEYATAEDFy MI1 1 100 &L 2B X
Lichs, o= 2®m%F y b1 1 64 &1 1 128f5DH
Gl 2 IRE L,
(20 #3327 1gM (BUF, 1gM) SR : #eh
EWHE (Micro— 1 Fo DUF, [FE) kK0T
Y i
FALLHES THROBOTHEN, HMAHMHL 2
10650 LB S Lz,

1 F i s FE AT LT 9EmT & ATl Lic.
3) 79 3v7 lg ARG | IR, RSN,
FHRMBWERFO (75 397 IgAsy bl BT,
FH#—~1gA) &, Savyon#t 1 P Azyme Chlamydia

IgA J (LT, I1PA— IgA) OWFw FEFERLI
ik bed 1 16EOHGEAS )V —= VT RIT1,
3. b

3.1 AEHEOLE

(1) 1gG:EI1A¥ETHESRLE MMmMEZ, [PA
—1gG, T#—1gGTikkic, 6% (26/34) @
B gL Lz, _

1PA— IgGHBBETTE - 1gGHEH DAL D
SOFHE 1 ESORS bR, FEOEE—BERIT 06
% (25/°26) Th-T- (F1),
2) IgA :FEE— [gATHBELRLODFRIATS
ofept, IPA—IgATENATSY, MECHME—
BRIL85% (11/13) Th-1o

3.2 ROl
(1) IgM&IgA:EIAZBHDMADS D, 1gM
BT 84 (24%) T, IgA (FZE—IgA) BRI
Al (38%) THoiz,
IgMAE#E T IgA HEEOHD 26T
IgABED 136 o AR, TgMBiE6, B 7T
Bt (FE2) .

IEEIER 5 fick 4 fliz Ig ADEER S hic,
@ IgAlBK 24 g ABRATRERRS,
KM 4, BB FEOEDHEOR—ADRTE 3H&
FOBETH- (F3) .



IgG (E T A) Bi26HIT Lg AbEH 2R LI
RS (I LEY Aol

4. E 23

RIEECE R D 50 %~ 100 %0, PHET A b2
HurA v AEOREREI L, 05 hiyss nEH
HhEZbhB,

Sarov HIEY T OYANADERROBEL LT,
1gGHithknHHE LE L3t 1 g AFiE OB MEROH
WiiEECE 0 RS LlE L.

B, Piura 5% &0 lg ARKOER % Hibt,
BRERT27 7397 RIGAL, 1 gAHEOENZ,
55 3 UF7O" active infection " @I —h—iCH
kL EHE LI,

¥, &R Eﬁ.i*,n) 55 3 UTmActive Infection®
semm L LTiE IgA 48550 E (Rstitkes. MU,
FATISHLLE) , [gGI6fELlE (F AT 64ELLE)
DOFEM Y2 & L,

Tic, G [gh ftkoBRNY 7 IT A
DHE, FROHBCERTH T EREL TS,

753 U7 EROIERAR, ChiTrs3ivT 00
R R L bR TS SREAES O0%IT
FHRERV S hB &, 1gABRETHEORIBI A
Feii o T & Mt Lo 74 B 00 36 FICHB AR Y
shicc D Bamn, SHENRS TS ITBHORER
DFE LB S \EBEMRH TR, M2 T, S
o b OB DER, SHEEAS R ol 5 b
T b A ORISR, i, W OB A X
BAMERDAT Y+ EOMELRE D ShTWb, &
AT D RE L 3 ERA Uk R R THE] %
BT LS OHEEDOE » FLEEEEL BRD,

W, 753 OTIEERE BERYRVETI ENEL
nTEY, | gMEEOIERET ThRBREROEREY IEfE
REELTWALEELIE.

s, Westrom HIEP 7 5 3 U7 HUBEE0N%
—49% Ly, IgMPER LBLb o 2BELT
Wh,

ThEODEnD, 753 U7 ERSERICIELE
L LWEBEAEE I h T,

10844, Cevenini HiFY 127 7 3 U7 HHBED
JEMEN R EABED 4% IgAFEEEENAL, IgA
FisHiic L 52 5 3 OT BHOTRERER R LTz,
0k, ER6ED S L D RRRRT g AR
D AR L,

XTHEE, 1gGBtnETET5 g AbiEoR
W& IgMEDBIfky, HERFEDTy PRBETS L
ZE3WT, 1gAFBREOREC OWTRE LK,
o R, 1g6ORMIETETEN RIS hifF

w b3k, E1ARKLT6% (26 34) DBE—FHET
ij)o‘f&o
ThIZEIADFw bHS T I OTREMTS 126G,
A, MOBEBELHRETIORHL, M3y MIZF 1Y
Tt 1 gCOLERIGTAYATATHLL &,
Ty bOBHEDR LRET—H LAl o DDOHKT
6B THoTen L%, ELALHSy OB
REDE S EEHES,

W FEy R ] gADBEBBITHR - 1gA38%

(13/34) , 1PA—IgA32% (11./34) &KZE
VR TH-T: (1) .

IPA— 1gA TRELEhoM 24 (ES3, Nl
2) o 1gGH&MTEhTh, =64001% 1,600fF
L3RG, Piura H@ " Active Infection " i E§
EAAMTH S0

38% & 32% e BHRERRSOORT, ZOHFHPEDK
¥y PHOREDELBRTIOIEMETHN, B
E RS L TORNTAMERDA D,

LD LR eGoE L TLERIATEY,
BRMoBNo—>Ths TREOHEEE] L3518
b, SEFIREAIRAANERETHAS 2,

e g (FIE— IgA) HigoBEEE IgMBE: 8
HloR 6 e, IgMBEEE26HH THERd bR (£2) ,
IgMEH:G & 1 g MBS GO Ig ADBRBICERED S
B EHER SR (P=005¢(X=412 (P=0.025),

[ g AFLEE DB OV TR BT 64 ~ 128450
BRI aHTE 40 ~ 100 BRI E D 83% (560 #H
Bl L LB LTu B X, HR6E s
AU 5 3UT ORIMEET, lgMiEEInihoic
hom, lgGeikic lgAfitko LAXHREL TWS,
Thbnz b, 773107 OMmMESE, BICHEE
B MTRENER ) mIEEL LT, g ABEORIBI,
EAESTHLEELAL LNHERY, [gABMT
3, lgGCoE@HLMEATET LITHERLL
FEMIS (F3) KBIhbnHEENRERINTY
B
fiE Bl 151, A—ATHAEML, 13, UOEHRT, [
B 6 4 B Bt Lo flTh B H, Bhic I gMiZdl
Thicd itk bHbbd, [gGlR=1,600/FL
fEETEL IgAbBRBINT 5,

FLUTEMIZ (EH177) EHEBRL { KEFX
%, REEECREE L,

75397 OBRERRENEFRINATSS,
X, fEM S, 95.10, 11 {ZEiEEE L 42 AlOER
e 1 gG ol Xhiz 5RO, 1gAnkiEahi
48 THBH, CoTHER IgMEZRVGHERTL
Vi, S DAl oW TIREEROBERHIITHRh oI
i, TG~ lgAbEHIhizlEgEn s NEE
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i, 753 07 R CEAT B RANS
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97 DEEEE DS HS TD LRBEATBY
P L LT FERADY 5 3 OT R EIET S
i, TRERT AR shORRSRIh b,

s, g 75 107 oREEEF A 1gM
v R DT Y, SEOBEET 1 gMEP)
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bt

F LT RSDEERBENT 7 39T DY —~47
Y ATERTRETHB EZ L Do
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p5iUTETs g (ETA) BHmE 344
LR M6, A5 80 FlomEI OV, HRTE
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@ 1gCrBH—ERIIEIARNL, 2%y b3k,
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W, 2% b BoOBE—HRELT, 96% (2526
Tdh-Tte

@ IgAM&%ﬁ%’ﬁi‘F’ﬁ* IgAT38% (137 34) ,
IPA—IgAT32% (11/34) Th-T

® IgA (FE—I1gA) X 1gMBHAD G681,

| gMIGHE B 7./ 261k Sh, WYL — 7RO
R EEENEd bhi,

TgA (FE—I1gA) BEARERETR4, TRHE
%5, BREAECERLLE—AD IMFERDEOR
BThH-Tos
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#1 RAEFEOHE
5 B No IgM (by IF) | Ig A (by chiba | IgA(by 1PA) | 1gG by chiba) | IgG (by IPA)
(N=60| (+) =0 (+) | (=) (+) (=) +) (—) (+) (=)
LeG LT m 8 | 26 13 2] 1| 23| 2 g | 26 8
I(%SEE_) 26 0 26 0 26 ol 2 0| 26 0 26
%2 IgAs | gMOBHIER

T — 16 1gA 1gA O

IF (+) - )

IgM (+) 6 2 8 (24%)

IgM (=) 7 19 26 (76%)

o B 13(38%) | 21 (62%) | 34

1gAT#E-IgA
£3 1gM, | gABEMFTOSNEESZEHEA
1gG IgM 1 A 1 G

No | AKEe | 49 gEIA byMigcmlF TPAzZyme = FIERHT IPAzymeg iy I
1 1M = 6400 = 160 < 16 =16 = 128 = 128 | mAET#

2 2 M 1600 = 160 < 16 =16 = 128 = 128 |M %

3 3 M 1600 10 = 16 =16 = 128 = 128 | @Rk

4 5M | = 100 <10 = 15 > 16 = 128 = 128 |@EEL

5 0M | = 100 < 10 = 16 > 16 = 128 = 128 | &EER

6 2 M 400 10 < 16 < 16 = 128 = 128 | BIRENK
7 3M | = 100 10 < 16 < 16 < 64 < B4 | &EEH

8 400 < 10 = 16 =16 = 128 = 128 [ B

9 100 < 10 = 16 =16 = 128 = 128 |\ i@

10 100 <10 = 16 =16 = 128 = 128 |& @

11 100 < 10 = 16 =16 = 128 = 128 |® ®

12 1M 100 160 = 16 = 16 = 128 = 128 - (Frad
13| 2M 100 160 + 18 =16 = 128 = 128 | #, R
14 3 M 100 10 + 16 =16 = 128 = 128 | A ﬁﬁ?' '
15 = 1600 <10 =16 =16 = 128 = 128 |Nol2,131408
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Daily intakes of dietary fiber (DF) in Tohoku districts were measured by the enzymatic-gravimetric method
using the samples of total diet ( market basket ) studies and duplicate portion studies.

The daily intakes of DF were 20.1g and 23.4g, respectively and these values were similar to the
results reported by other researchers.

In national-wide study the tendecy that daily intakes of DF were the highest in Tohoku districts and the lowest

in Kinki districts was observed,

. FLBIC

AHh OB ANIRS & L TRENEED Vb
D& BT, T, KBS ACREEE & ORE
ERICFEb-TWabE ENEREhEBSENERI ER
ThBEI 5 TER,

Las L b RYiiE DER L T oS HE 2T,

ZHETHLOnDMENREINTVWDLDDEELT
W WDMER TS o1, B, TrowellOEZH VLI
Mt & i Ao BB TR S hic W RYhoO
SRS D& Vv AEERDIE { ZT Ahbh,
= O3S { Prosky OBEE —BEE ¥ s Wi
DT EE LTl bhd X HilitoT,
HVEOBEEA RS T, BRER ER S h T
ANEWBER ORIV L0 b, HFHEER
FreERHe TRAEROAYRESERELIET L L
Lz, HEOEAINC KT A RYREHERE OB L ITE
TAHZ L HtAMELT S ki ate, BEd
§ ORI inL, r—2AFL =y b HRELERES
Rz k b Fbs s o RpRE— B ERRE Y A0 T
FTHET 5,

2. A =

21 ® ®

v =4y AR 9 b HR—IRME0EIC IR S i E
EyEmEoRT 2 v 7 ORSHIBERECLSE,

BRRI624E 6 Aic 127 RBEMETHO A~ =Vy |

FCBEAL, Thel30aREcs il U THEE TV
—EAL, WEET—20CTHEERE L, Chil
LR, 0.6 mD 7 A (R Linb 0RO HR
B LT, HiEEREOSE 3 BROI0~13BL5H DR

¥ BE R RERT
*RE R

whHM= -7 AT 3 ERERT - T

PR 72—k M IR ds 1 B — AR AY/ciRZ ¢ 3 B O &
BEANML, ChiFflBlfcsdRBELRRBEL
foo ShaTREZIREHHEL, 0.5md7 A4 2R LA
L OERSHRE L Lz, Blfimou Tk i Rane BiedL
AT otz & OB ORELIEKERGERSEMEFR T
ﬁ-’:?‘:o

2.2 HERUEER

ik a -7 3 7 —+¥—Novo ## Termamyl120L

(120 KNU/ #=490 gmole glucose/min/ml;sol
starch) '

Protease —Sigma #TypeVll (P-5380) Bacillus
subtilis B3 (7 ~15umole tyrosine/min/mg ;
casein)

Amlyoglucosidase —Boehringer # 208 - 469
Aspergillus niger B (396 umole glucose/min
/mg; glycogen)

« 54 b 5456— Johns-Manville #81, #iiEEE %
TS L-FoREELiz#, 550 CC 2 Beling,

# o ALBBR—EEFFH, Ofie—1H3G35
(FLER16~40 pm )
fibDFRE T FIEMER R R 2 iV

2.3 ABiEosHE

Prosky #ia B iR EREES TR LTFERL
TR L EFOBBIC L D Tote Y, BHESH Y
M1, BErebRE&ELE 1 TRLE,

2.4 FNF-NECLLZEAER

T4+ 545 % STclHEE BT ST Bk Y
LTI 7 d—nEL l hEFRaE»IIE
L, hic625%f L TEEARLYRDL,



Al 9 BRE2FRUFIVI1IT)
0.05M Y EREMW (pH6.0) 50m!

Termayl 0.1mé

90|°C, 1654 (FE@eiRs 5)

¥, 1N NaOHTpHT.5E0.1 iRk
Protease 5my

60°C, 605 (L 5)

®1 RREESFORGEE
1 i T v
B O# BN - RREHEE REREE AAREE
B4 R 14 058 38 34
Termamyl 0.1mé~15min Odmé~16min ~ 0.3mé~ thr 0.3m- 1hr
, Protease 5 mg- 1hr §mg-1hr 15m7 - 1.5hr 15mg-16hr
 Amyloglucosidase |25 mg-30min 25mg=30min 25mg =1hr  25mp-30tin

B, 1M HaPO, TpH 45+0.2 1z %
|———Amyloglucosidase 25mg
60°C, 304 (R& 3)
4 BB DY Et OH (60°C)
E & C605 Ll ERE

3| 5B (0.5 9 D4 b545 AR F A
%88
70% Et OH 20mé ( 3 [ED
59 Et OH10m¢ (2 [ED)
Acetone 10mé (2 [ED
5iBE% 106° — G

|
FRW, 7520

ZEERE KL 5257 5K
77770 mae 75vo@

BB E%= (A—B) — (C—D) —(E—F)
E1 BhEEo@Esins

3 BREUEER

31 w—hw bRy PARC K SEDEREDO—

BEmRE

~—hy FARS v P HRR I HRYEHEO— B
BirE2ieRiT 512018 THot,

aSRErAYREsEREYRL L, 2RENSVLOD
G EHE (3.53%), BEErE - B (2485, B
VW (2.28%), SEIFEE (2.28%) RUMHE -2
FHE (2.09%) TH-io,

o —RERE L LTRLBEE, ORaFE-
AR (6.20g, 30.9%) MELEL, ROTEE - »
B89 (395g, 197%) , T8 (2.79g, 13.9%) ThH-
oo BAE, A, FEHODM:ARD LOBRREILS

bETh 1 githilcinh i,

32 EBESFRCLIADEEC—DENRE

3 AHOKEEYEA LEBESTTO LRy
3R L, ’

EA» L ORYIGRHE— A BRI 3.53~5.199 & i3E
—BLTED, FHIL4L29 THoTe, ,

—%, BlEH,BIT11.9~2888, FH10.28 L5654,
FlMEbLREMS T

ERLEIEY S —H ORMRIEEDNELITI~
32.6 § 23,48 Thotce

3.3 EbhEE—RENEORRERUHOBERSR

& O ke

S@Ea LB coahilft— REEr~—7 »
PRSP HKRT20.1 9, BEFRATIRZ2I4FLWE
R TERER UETH -7 '

W e EIRIRE TF - X TO/ET, <—4 v
FAAS y b HRRUER AR T h S h B RX A
19.78, 20,09, FEMHE16.89, 17.44,MUE « Al
K2:208%, 1854 Thh, HILTHL, A TEVME
HAR BRI, - OEEIERFEERECE S ARE
B & R Rt e ER & ORE) LR HDE

%2 T4 v bNRY y MRICKT S RYBEENER

£t il #E O

” o o @it 9 LtiRiE—R
MR m W | e bk | (i bikeioe SRR AR | AR/
1% 634.9 386 & 28 1.9 069 | 035 1.86
2 | @ i 8E 172.1 333 & 8.0 11 69 | 2.28 3.95
3 | B MTHE 406 02 #* 39 0.9 C 30 | 209 0.88
5|8 M 79.1 428 #H 12.4 415 825 | 453 2.99
LR 2] - 1409 129 = 8.85 1.85 70 | 080 1.27
7 | BEERE 67.4 74 ] Ly 24 287 | 212 1.43
8 | AfSF - lnEE 260.1 89 E 3 320 4.15 27.85 | 248 6.20
9 | LiFghEg 2205 71 i 36 0.0 a6 | 026 0.56
10 | S 96.4 28.8 #H 6.45 47 1.76 | 0.50 0.49
11 | ke gy~ 3P~ BR3R 835 40.1 # 33 2.36 0.95 | 0.38 032
124 1117 14.0 # 0.65 0.1 0.55 | 0.08 0.09
13 | L AsE 127 488 4 455 0.2 395 | 193 0.24
2 2006
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—BERE
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/e |E RO E

thik | BligD Ji3
5 | (BTRARND

2 M W OO [aaming—a
e PR /R

s ey

SRR
(AR BE 0 st

408
25.4
44.2

1HE8
ZAHE
3H8

60
711
563

0.57 3.53
0.73 B8
0.63" 3.7

1.9 14
1.7 2.45
2.0 1.5

3.5
4.16
35

11.4
126
127

1HEB
FRER:
SR8

1,493
1,066
2,102

o 2t 2t

113 16.87
L1z 1194
1.37 2880

13.4
129
14.1

34 10.0
39 83
33 10.8

188
PAER:]
3 B8

Efr+ B

204
17.1
326,

(B4£19.8 9, EM 15.99) THEH bhis, MROM
EEESD O L IEM LT\ B, & OMIRELERY, B
YIRS OBRE O L kB T L HMBHE OB b
BRIhTWA,

- hE ThOEC S A ERERRRIC > W CHRE
ShibDE LT, BRESR L AHL Y OWMEHE 148
%1069, WHS "D10.1~522 9PH228 9, BEHE
e pBae? 0188 IniH 5, SEOELEERL
VR et

4 T & D

ety b ARy b ARROBREARIC X b
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A method for the determination of residual sulfamonomethoxine was developed using liquid chromato-
graphy with UV detection and gas chromatography—mass spectrometry (GC—MS)with selected ion
monitoring (SIM) mode, A sample was extracted with acetonitrile, ethyl acetate was added, and
dried over sodium <sulfate, The solvent was evaporated, residue was dissolved in DMF —acetonitrile

and passed through silica gel column using acetonitrile as eluant, The eluate was concentrated and
injected into a liguid chromatograph, The test solution was methylated with diazomethane in ether
extracted with 1 N HCL and re—extracted with ether after alkalization.. The dried ether solution

was messed up and imjected into a GC—MS with SIM mode of the detection ion of m/& 230 and 229,
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CAERGEC-—I LN, SMTXNERIZIELTR
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TCA Hp0 10 20 30 1.0 50
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Wel, SMTX%MMLTTF2F=F0A
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% 1 ok, EAOKBEEINGCCERINTND
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#1 KERAOFEHEKERR ((LPERETRE)
CkimEERl, FokamAzUaD

R B | pn | | we wr«ﬁ%{"ﬁ% ce- ﬁwgﬁgﬁg F | Fe | Mn|Cu | Zn
CEE ) | ) (ng ®) |(ng ) [ (g ) (tng 8) | (ma B) [(ng /) ((mg 8D [(ma ) |(ma B) | mg ) | Gng €)
[k D : 2 1 Jop4| 01 | 05| 1.0 05| 10| 0.15| 0.05| 0.01| 0.01 | 0.005
& B’ K| 71| 45| 21| 008 071] 31| 106 37| 113| 0.11| 0.21] 0.05] 0.01 | 0.022
# % K| 73| 84| 38| 010 0.64| 54| 94| 31| 101| 0.10] 0.26| 0.04] 0.01 | 0.025
gﬁe o XK ) 69| 28| 15| 002 037! 35[107| 35| g0/ 0.15| 0.04| 0.01| 0.01| 0.015
A F K| 71| 30| 14| o09fo087| 17| 10| a1| 128| 0.13| 0.25| 0.08] 0.01 | 0.024
HlEEME| 71| 16| L1 003| 074] 18] 11| 42| 118] 0.10| 0.05] 0.02] 0.01 | 0.016
;'E MEASM| 70| 53| 1.8| 08| 060| 33| 90| 30| 102| 0.10] 0.22| 0.03| 0.01| 0.025
BESHB| 71| 99| 56| 023| 1.10| 58| 148| 49| 145) 0.10| 0.64| 0.22] 0.01 | 0.040
1) ABS, B8V V{baY, 7«/ -3, CN—, Pb, Ca, Cr (Al , Hg, As @i 9B
TRCERBRIETH -1 DT, Eh LB Ll
ek, ChonEENEREBRRIKkDEED & L,
ABC *?&;m 7=/"%| CN- | pb | Cd [cros®| He As
(ng/8) |(ng/ € )| Cng €) |/ 8) |(ng/ 2 ) |(ma € )| (mg 8) |(wg/ £)|(mg/ £)
0.2 0.1 0.005 | 0.01 0.01 | 0.005 | 002 | 00005 | 0.006
3.21 2BEAEKFENEKOKESRRU
ZEE
@ pHI#
B4 OBUKTHKENEHEE (58~86) #8253
LAY S/ i LT A

SEKOESEIRT. 1, Wk 8, HFKT L,
il 6.9 THTzo
WEESAIIHTEARIT 7. 0~ 7.5 O 82.3% %
G, WFKIT66~7 00HEK56.3%, 6.6~
7.4 DEFEIK 84.4%, RFTKIE 6.8~ 7.0 DHEMEIC
50%, 6.8~ T 4DFHEIK 4%, 6.4~ 6.6 OffH
CHREESENTWE, 2D EMhBBFERITT.0~T5
T ERHEKIT 6.6 ~ 7. 4 DI L HAF LT
L. pHOBESHELE6 R LI,
@ & ®

SEUKOFISMET 4.5 8, HWFER B LE, HWTK
3.0, RIEK28ETHTo, AEKEIEMEL SR
HTFThs.
PEESAILHEE XTI 2~ 180 s b, 5E

6 pHOBRESHER



TRELEEE e X —F8 65 1988

ELFIE 85 % T o too 10BELLEIT 20.4 %% 5 b 7
R &5 DRI KRDERKTH D, WFAT
125 ELUF A 85%, RIEKTE8TEThHoT,
K O E AU DL BEARE R L A B FEA
FhlbEELbNE,

BT eEoaHE

® B K
LSEAOEHSET 2.1, W3RK3 8, WTK
L4, REK LEETHoTo. AEKEEREL2E
LIFThsb.

WEEATRIT AR T 2 BELUTF A% 64.7 %, IRAMER
oF, HITFKTIE %, BAMIE, RIEAKTIE33
%, BRAMAETH T,

WEORERIIEL, ik sEENS {, WK
CEERRT S 0T, &6 S FERBIIKROZETK
6 EELL A 5 RS o T, HITARTIE—HICENn &
LhRTED, FOEOEERETRLTHWA, Lk
Lkl ELR Lo b ORAETDH TR TS o1
z OEKICDOWCAOKERE 2 TH 5 LB
EERR 272 g 8 ThH D, —BIEVLWhh 5 X Dk
Ll AMBTRENE KAbDEELLRD, TD
M CI RSB AT ehbh Tnb, ok, SEEK
B LS R BIBI IR LTu RS, S EBRET AT
ETHbD,

@ TVE=THEE
LR O T 0.08 ng/ £, WA 0.01ngl, HE
Fak 0.09 g€ . R 0.02 08/ TH T,
PEES AT HE K T 0. 1mg /8 BUT D 764 %, &
Hoffi 0.49mg/¢, WTFATIL8T.5%, BAfE 0.82n0%
BRI TETLT0 1ug? LT TH-Te

Cor EhLKEENCEBELLLRT, WEK

OERLETLTWEVWEEL RS,

—RC T ¥ E ST SR OB IS L EReER
+5H, BHECEBEORIE &b - THRED
ETEBBINTVESTHRERLETAL 055,
&E, BAERTRLEEXIEEHOBHAFTHD,
F OficIUTERT O 3 A S 0. 1ng /2 B E DR
BRI ERTWARTNTEFETHL L A0 b
B kb 0TRA{HERREEL LGRS,

® HEWE CR=YHYEA Y 7 LAHER)

B » OEKTKERATEIEEIOng, £ HBLDL LD
i oto, ZRKOEHED 3. 1ng 2, HFKS. 4
ng €, HWFA L Tng &, RIEK 3 5ma € THoTo

PLEES AR HIZE KT 3. 3 ~ 10.0mg/C OB Y,
3~ dng/l ORETE3 B dd, 3~ Tng/ € T88
%% e, BAMEIR 10.0ng € Th -1,

HFATIE 0.9~ 3. 5ng/ /¢ DEIEILD Y, 0.8~
2. 4ng/ LT 844 %% Sab, WKIEIL3 5m € TH
ot HRETATIZL 2~ 5. 9mg /e OWHITH D 1.2
~2.0m/CTALTH, 5~59m/LTA0%% LD,
BAMEIL5.9m € TH-T

S OBRESHEEE 8 LR LT,

WA BERE LR oG RELomLTW5
2, BEREESOEORATAEENE L, ToBR
BT Tuicd Bbha,

BHfB10ne,/¢ &R Lic O FI B ORI K THRER
MNARTHolo. FOMITD 6~ 8ng L DREDIRK
A DD TR G FRBNKROFRKTH

TR OTBIE 1. 7 g0 %2 EOWTFROAKIES
X AABEDTHIET Sng /¢ LHETH LEWVETH

%

8 @BvrHUEAUDLEER
ORESHE



E#EA v

£FE A0 EEENT 10.6ng.f HFEK 9. dng 8, Hb
Tk 10.7ng-8, KRR 1L.1ng8 TH o100

R NRE RN 2000 L T TCh b,

PR AT HE K T 2. 9 ~30mg 2 DEEEIT 5
2.9~ 1 2mg ¢ OFET 76.4 % Hed, TAMEITI0
ngl TH-tloe

HWTATIX 36~ 303ng fEIAICHYD, 3.5~
8 0 mg /€ EBRIC 47%, 3.5 ~24ng /€ DEEERTIT
%% dbln, RFIAKTIE 4 1~ 36.8n0F OIS
B, 4.1 ~20mg/€ DEET 92 % % i,

WA 4 OPESHRNELE R LT,

WK EREK TR ERE AL { Rk g S
MLTWBL bbb, ERMAVIEE ITHEIT
HELTWALDTHBH, MK, Rtk
LHEEEDL ST, LR, TAECLIAFHRLE
ETAUEREDEEELD,

K D TIS{E 9. 4 ng A2 RAFRILEOFEET. 1
ng/ 0P LT B L ETFEWETH T,

HTFKOFHEE 11 1ng € 2 EEOM TR OKER
252 DA RO EIE 37.509/0 & BT B LI B DI
EETH -T2

%O

101 ~20 #

) 201~ 30
30.1~ 40 -
401~ ”

@ TRAEREEEE TR SR
LB R DFEHEL 0.71ng 8, HFEK 0.64mg £,
HTFAR 0.87ng %, RIEK 0.3Tng ¢ TH -1
EEESAIIHEK TR 0. 1~ 2 3ng/ ¢ DFEITD
b, 0.1~ 0.6ng/¢NTETE5%%EEDI,
HFACTIE 0.10~ 4.6309/ OFIFICH Y, 0.1~
1mg/ ¢ DEFETEIIB #hdi, 3~ 463m? D
HECIE 9. 3% % b, '

x

%

9 HEEAA4ORESHER

HRIEAT 0.10 ~ 110 mgd oI H D, 010~
0.5 mg/ ¢ OFFET 83.3 % % 5, 0.9~ 1.10mg L
it 16.7 % % hedtn, HEK, REKCHELTHT
KOPEREGEAIE ( HOEWEERLTWA D, HWE
EHETABENEWZ ENRERLTLWSEELLR
Bo

KB HEERET 0 e LT TH B,

ALY T b RT R T AAFY (HE)

LB O FEIT 3Tng 2 MK 3lng 8, HITK
4img/ €, tRFIAK 35ng 8 Th T

AEAKE AR 300ng CLLTTH 5o

Yo e AL RIS T 11~ 69mg 2 OFEICH .11
~21meC OEFRT 47 %, 11~ b0ng ¢ DIGE T
76.5% % Lebiz.

HF KT~ 99ngZ DHEHICH D11~ 60ng %
OFET 87.5 % #ihdi.

BREKTIZ13~ 120ne/2 ORMAICH D, 13~ 40ng?
DWIFEIT 83.3 % & Hebiz,

BEAMEITRIERD 120ng€ TRMEFITOEKTSH -
fobt, Bt OBRENREN S OIEEET, K
HKBEEOHEEEZ LN,

BRI —ARAciE 100 wg/€ % BRI L TERIE
HLTWED, SEOHSERKIIEFCHK (50092
LIFY , Btk (50~ 100mg ) Ao HEL,
gk o—Ehid LK (100~ 200mp/€) ICRLT
Whe

g7k o0 Tl 31mg € {3 AH ) K > FH{E 41.2
ng 0% LR B LEMETH 5Tz, R, WTAD
el 41ng P (12O T KON E T oAk RO
¥l 35.3ng € & Ml T B LBETENAMETH o Too

R

4K FHER 11300, HhFAK 101ng 8, Hb
Fak 128mgf , PRI 90mg ETH Tz,

AR RN 500y LT TH Do

W pe - F T TR K TIE 43 ~ 262ng/8 DFEFRICH 1,
43~ 90ng ¥ OFET 53%, 43~ 150ug€ DFEET
82.4 % % G, TR TIE 48~ 215mg ¢ DA
HY, 48~80mng € OFEIC 344%, 160~ 200ng ¥
DOREERIC 31.3 % % éblc, RIEACTIE 36~ 280mg/2
OFECH D, 36~ 90ng € DRI 67% % i,
~ i PRI R L S R E L SRR RN T H
0, WEA LY, BERVEOMORS OBFITH S,
DI LIS EOEEBEYOPREST L -V B
FEAFVERED A —viRL UM TH T
EDLLBENTHD,

Bk 280ng/8 T ATMERT ORFEARTHAD, T D
Ek oA 4 VIE 36.8mg8 (B 39.3mg0) &
EREAED 120ng 2 ¥ RT L Al b, RAEEED



EREREEELY X —El HE65 1988

L EERRTC &R D,

K O FISE 101na/€ i2AFRANIK OFHE
83.5m2> & HEETD LEETH T,

ok, BREOROERRBEMWIE 200ng LT L0
PhTED, KEsOEREEELKCEL T,

@ 7 v ¥

SEAD D B 4 FERERGCTT N TERRAE
(0.15mg/€) Th 5Tws

B S his 0l aEHORFEK 0.50ng€, HTK
0.17ng €, FAFRETORFAK 0.30mg €, HTK
0.16ng/C Th =To. EATHDEAIT MR KB
B B S & Ak LEER» b OBHED
gy eEEEPCOBEBERLE L bhL, AT
EIT B4 S BE L TWAITHD & 2 A0 LEED
FHicL230TikwihdEL b5,

@

S EROFEE 0.21ng 8, WK 0.26ng€, HIT
& 0.25mg7€, RHK 0.04ng 8 TH -T2
FOEACEILHEL 0.3 ngC LLTTH 5o

P EES A M AR TIE 0.02~ 1.22 ng/? DTERC S
b, ERBAMETL S5 0.05ne€ LT OIEK 23.5
9t B i, HUTFACTE 0.02 ~ 2.72 ng/f OFEHIC B
h, 0.05mg/€ LT ORIz 50% % &dbic, RFAKT
1% 0.02~ 0.08mg /LM H D, 0.05mg/¢ LA DG
FRIC 76 % % H iz,

LOr ks BHFER W T REE L hOoRBRECS
FHLTWAD &b b,

B AETE O TR 2720/ 6TH D, ZNIE
Kit, BEAENTLbhTwA,

s AR EI0ER L.

PRI DL O TH S, I REFAK
B0 Lngl LTFESATENEERDTLESHL
OEOTEECE LTz,

10 #OBEAHR

ST OFEEE 0.11ne/e> ThY, ZOM%
Bk O PASE 0.26mg2 LT A LB WETH .

@ —=vHv

LBk D FEEE 0.06mg7€, HFK 0.04ng ¥ , H
FA 0.08n/¢, KA 0.01ng 8 TH 700

KB A E IR 0. 3092 T THBA, BETHH
@ﬁ%&%C?agb%ﬁﬁﬁﬁaLfa%mqu
EfrsTW5,

Yo EES AT MK UL 0.005~ 0.34ng/ ¢ DFEHIC B
0, $ERALNE 0.05my/2 DN F OB 7T3% % ST
" Ao HITFKTCEL 0.005~ 1.50mg/Z DEFEIH D, 0.05
ng/f LT OEiMRI 68.7%, 0.05~ 0.4mg/¢ DFIFIC
28.1% % 5 Thrie, RFEA TR T~TH 0.05m9¢
LFThH-T,

o DT & p bk b T AR ERELE
ERECSHLTWS L Lhbh b, BV HY
®ﬁﬁ@%ﬁLtﬁﬂvﬁvnwﬁkm%L,&ﬁ§
WEKIET Y AV LS, B TR TR Z oD

BomThHde
BRERAEAT O TAT L50m €THN, KD
REd 272098 EBKEETTENTH T, &0
B, BV YABRET bR TV 5.

0.011~0.02
0.021~0.03 »
0.031~0.04 »
0.041~0.05 »
051 ~  w

1l v HroRESHE
@ #
SEKDOTFEEE 0.01ng ¢ THolo. KEKEILE
1210 ng Ll T TH S,
@ W &
SO TEEE 0.022m/8 Th ol KEKEE
#iT 1. 0ng/E LIFTH 5,
3.3 KEEKkOKEBRICHT SES
mﬁﬁﬁ%ﬁ*%ﬁﬁﬁﬂmﬁﬁL,%A,ﬁ5ht
mﬁﬁ%ﬁm¢#6ﬁ$mﬁﬂ%ﬁbfFmﬁmﬁﬁﬁJ



(L4 CHEIET.

Huwi-EHZpH, &I, B, WRSiER, T
W, EEALY, B <vHv, BE BERIYD
1W0EETH A,

WA I FHEIIMEB L B E LD FREY B
bhLl, EHEEBOFSEYRHRIC oy FELTERH
I IRERLTHRE L, 207 7 CTllpH 2w
feEBRAORLCET S BEMKLEWE &2 bbb
T

Hli2e£BERk0BE L KB ALNE» DBEDR
By 7w LIz

T DiER
O £EXOBEOFEESTIREE (2.18) HEHE (2

L) @i Lich ofz,

@ EREHFBOLONETIAEE & SIEMEL T2

RTA350THST,

@ SEEABMBTIIEE (6538 HREECHES LK

Mt
@ SESBNETIHEE (9.9 BE (5.6 #

(0.64 ma/2) » 3EHNEBHES Lich i,

3 o MTYIH VR
o H YT AR

12 Rk OBARNRKOBE TS 7
CRERDKEERE (BEEN) HEIEHBE)

3.4 JKERKONKEKTEEEER
FAhGEAEREr —EHE Th@E Lint Fiog
BT o8l Binp FRREKD MEEE] &
LTE2EFRLE. S lich-EHBRAE, BE,
g, wvHY, —REEY, KBEEROCEATH .
EERELMREESE <, —IEER 49, R 7T
%, BE27.8%, BEY, §ki8%, vV Hv33%
"'@ff)-')f\:u

£2 BEhkokEREERRE

—FIR AN —
(%)

; —fEH | KB
& E|®W E| Fe Mn | 2

HEWN®E| 16| 0 1.6 1.6 | 14.8 36.1

BEASE| 164 1.6 | 9.8 0 | 131 | 261

SWEANE| 08| 115 6.6 | 33 | 131 | 148

EEROKMAB DT, —AEEE 425%, K
BB 58.3%, ME10.3%, HE35%, #£346%
2V HV 103BDBBETH - EHELTED, &
ho ke EEEIGIE LT A HMOHEE
A DEROFTHME, 5.

BACLIR AT 5 SRR AR L B EAK
DBBEH—FE D -1,

BRLEBEEO S B, MR ST R
BEOED L ETREREREICEES IS5 2 & HTTHE
Thb, T, # TV HAVRUGE, BEOTHDE
BEESANBLIIERMESY &b 5 EAHBNET
BMETELWETHS, LrL, ERHBOLOEKL
BCIIAE BEOREITAETHEING, @(HhD
MBAEHEELNE I LS,

L@t s Lic K ohie 1 FEoBlisof. BE
ke, T v v hINBHEENE AT H Y, T OB, BEIEE <V
HYDEETEL hdbnEELBNE, ZOEKIIER
%, Br= v A AR Tiohbh T3 O THIBRILFE S
nAEZ Eitich,

b & & &

@ UG A RKERERAKOKADEESETE,

¥fo, EMINCOE LchEK, HTR, Ritko
KEHEOHELMEBETEL,

T @ KGHEAOKER B 0F B A E L

HWETHLDTH-TL,

@ BEk%E#EELTWDERAE SRS Lt OF

AR A LIERHBEOLOMNPEN 41.7 %, BHAH
IR A3 B THhoTe, MELGES L 8BE G
BHEHETAHPLLFERITAEREIERIA NS E
E2 A,

2 # v ik
1) EREREBEMEEHERR | oAkl B
58, 59, 60, 614
2) ARbtEES fb D EREA L ERTER20 (1968)
3 EREBA KEFES S50~58 3 (1960)

) JeaRekiafh K &BEK 30, 3 (1968)

5) PAEEPECCAD C B IREETIRRTERLS (1979)
6) el RIS, REFIRAHEAETRT | RIFE
TRkl & FERONRE (1977)



EHRERREE LY 2 —FH E6F 1088

O MhUEYMEOWEELCDNWT

1 e i 1

TR B
TE #
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B
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BE& B *

POEMETH S 2 - methyl isoborneol (2-MIB) &Geosmine D\ EHIZDWT, ERSELEL THRFEL
oo AAFR GRS BT Lic e, SO BERETRD L OME L EML T W52, HEREOWE
LY DEWS b, BREERCPHAZOEEL ST THERORNEHMbRBT &, A—ATLHRX hEER,
WA L D ENRB LD LEN bR D, TONBEO—ERLTHZ ENTER,

. FL&IC

B MIEER ST, TONEORUERIARTR TS
D, TONfHZX D IEEHOTEARHEEARLREL
TWADHRERTH B,

L, ESIRTEREMLLOTHD, EREED
FTHENRIFEFCEAZERDD, Tl A—AT:, &
OB ORIBIC X o TERENH L EZRTVE Y,

WHO OEEKKRE #4 F 54 v T3, BEmc
FTRTOFERECN LT, BROSEAEZHERITET
Aoy, B BEEE LT, #EEFOXKES (F
2390%) A2 E T, TRERLED VKA R
FTHLETHAHHELT WA

—7F, KbolEoWwE kT 5 LR EORED,
EmE, BRoLWEETELIA TV, WEEXEL, &
ExEorhn 0% HRAYELABETHE, LbL, B
BAE D hm 5% OREOSVALL, W EED 110008
ETAESARMTAZEATELE bR TS,

ZC, &, TONZHETHEORINTERE
LohURSE ch-DH2—MI B, Geosmin OREULH
BARLD, FRBOENSBON, Fi, TOWEE
LEORETHDOME2WTER Lic.

2, BEREREOFE

2.1 RN (FEBRE) ORE

BLOREe BTk, SRAnEERREYETS
ZERNRBETCHD, £CT, T&THAM I Z 72 b A
F—l L ARERERBRHFELYHWT A2 rOBE YR
Wlice T&TAHAF 772 b a—F— (FE—IRREL
B EIGF L o0EBR L R Sh T 5,
5 ADE\ED 2 Ric—EEOEERL o, fid 3 &
R ST CHBECERED 2 AR EE XS, i
O 4 BRI OWT b RS, BEERREEOTNT
EDOWTIEHOEVREERELTL25DOTH S,

F T, BEBEEREOSEELZTOVTC ORBRIE
AEELInECh, 2EBTEHETH T ARALDA

R OERREHR

BELTREWHENEE Lid, BEUGHGLHL, &
BEI0LDREE (B44, ZL6R) 2%k LTHR

L, SR 645 & @ BB £ L7z,
1 FNWbTrH bA—F—

A f—7z=n=FA7ra—n (TEOIRKLY)

B AFnAvyaliyFiay (BhEWCITRE)
C 4 v HEER GF< &vigisuy)
D:y—9ovFassrv LB
E.AB b= (P REDTRW)
2.2 S5HR

BEEED HFHRIS A HEE T o, BR300 D
IR E=HY 5 R 6~ TBEHFERLA-HE 200
mh b EERSETERK200 % 2 KBET D, SFAKL
NEREIRE- oBeEYRD, RVWARE, 345055
BuwoTsb0% 1 £BATLLS, TOE, 6060
DEBEEORBELRTY Y, FORWOTE3L0%
EREEL HIEICRS, VWhd s, EREXERAE L,
TR FRE YHELLTWEWI AL SH D, FHER
RELMED T

ZOXIR LTHERELHE L TEROLELRD,
50% DA U BREL VW EHE L, R2ik, £0
— BT, EIREDS DIECER LA BE DRt A1
ET 5,

%2 BIBEEBRO—F

il E 5 | 10 | 20 | 50
I ® © © ® ©
I c|lc|a|le®| o
I B | B | c | B |®©
I\ A B © ® ©
v A © © ® ©
¥ m| B | ¢ | c | a|c
R % | 20 40 60 80 100
3.8 B

3.1 HURPEEEE 2-MI1B, Geosmin X
TR OERERE 2 & 7 —AVEEPL, 1000/ 2RI E
Lice ZhZKCHEEMECHFRL, 0, 2, 5, 10, 20,



50, 100ng/¢ %30 L7z, BLEOSHE ANITIXE BT,
0.05. 01,0.2.0.5 ng /2R L b D% I Lo

3.2 HEFOK: FFRZOGMRMEA OREKERHR
R TR L ) @KEAK GREER 0.5m/4)
@F MK GERE LAEAKTONIITH DA, HURD
BUBREVWER o= E WL TiT -z,

3.3 EBE SR BiicX h20~27C) £40~50TC
B Lic b @I T O S T L i,

4 RBER

4.1 FERLEKCHNFREMEERDLEZES
T3 LE g L YHMAR L5 2—MIB & Geo-
smin OEEBREDERY T L.

®3 HURDEOBRMRE

FHIRK | 4ERIK
SEg ) BEERR 6% 1987. 7. 1
MR 2—MIB Geosmin
ng/f—~—C|% W[40C [E B| 0T
50 100 100 83 100
20 100 100 83 100
10 83 100 83 83
5 50 100 33 a3
2 50 100 33 50
1 50 100 0 50
0.5 17 33 0 33
£4 HURPEOBMBE
ETK ERK
REA L EE 104 1987. 6. 29
MUR 2—MIB Geosmin
ng/l Tl m|4d40c |8 B| 40T
50 80 100 60 90
20 80 90 50 60
10 80 90 20 60
5 40 90 10 30
2 10 60 0 10
1 0 40 0 10
0.5 0 10 0 0
B DRAEBELOWTABE, 2—MIBOERT

i1 5 ng/d T40% ® ANBE LT 50, BEXOTCL
Fe it 1ng/8 CAOG R A LTI D, RRANGBEES b 1%
BTV b, AificGeasmin T, ZETH0% D
AB50 ng/8 HEEM LTV A2, 40°CTikl0ng/8 TE0 Y
L, 2 5ERoTVS, —F, MR
Tit, FEORA L HERE: TRAMTE, 2-MIB
Tt 1 ng/d %, FRTIE50%, 40°C T2 100 ¥3&EmML

T\ B, %7z, GeosminTdh 5ng/d#, RT3, 40

CCEH LFEDEDIELIL T B, B4 ORER

BT 57— 22T, HURMERE & R EORH
FENFEEK ey P L, B1IEHREL 1k
b, 2—MI BO0%MAMIRE, 2% b, WEEIER
Tb8ng/f, 0CTL6ng/d Eish, Fiz, Geosmin
IZ2-—MIBXbh®RTIL20T WAL, WEHELT
SR T26 ng/¢, 40°CTI0ng/d ThH D,

% g %
95, + gg
90 - #
70 F e e 7 : ////
50 X/l = 50
30 3 Pl — kii] / ,7
10 AL 10 {/e’"
A D A s |eE R
i x 40°C i X 40°C
A ! | | 1 | 1
10 100 1 i0 100
2-MIiB ng/| Geosmin ngs|
FHUK BBk
SAFL L EE 105 1987. 6. 29

B1 HhURDEOBRNRESS

AL BT DT DT — 24 6 B & AT &
Lh D, WEEREKLETORVERERIE o
2%, LWEEELLTE, BEXF2-MIBTRERTI
ng/d, 40°CT0.6ne/8, Geosmin TIIER T6na/d,
40°CTling/f L HBL, 2—MIBT3~ 615
Geosmin T4 ~10{EEEETH T,

4.2 KERCHURVEERMLLES

FIRKE LTRYET 0.5m/2 ORGERE B, <%

| RO e EBREER Y E 2 R,

L %
qQc x 35
45 R
94 - 40
B % 20 4
i X 1/ ,—u /:‘.f/
e 50 =
au f 7

> /
wi ® @ e Tlewm m
1 x 40 °C 4 ® 40°C

1 | | | | |
1 a0 1 10 00

10 1
2-MI1B ng-i Geosmin ng/|

FRK L AGHK RS 0.5m/4
SAE L EE 10E 1987. 10. 21
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