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Prevalence of Toxigenic Corynebacterium ulcerans Isolated from Dogs and Cats in Ehime

Tatsuya KARASUDANI, Yukiko ASANO, Hiroshi TANAKA, Yuzo OKA, Mitsunori DOI
Toshichika SASAKI, Kotoha KIMURA, Yasushi IWASAKI
Chitoshi TOYOSHIMA, Youji KOMODA
Takako KOMIYA , Motohide TAKAHASHI

Toxigenic strains of Corynebacterium ulcerans (C. ulcerans ™" cause a diphtheria-like illness in human. To
determine the prevalence of C. ulcerans among companion animals, we investigated 124 dogs and 124
cats that were under the care of Animal Welfare Center of Ehime from May to December 2010. As a
result, C. ulcerans was isolated from three (2.4%) of the dogs, and eight (6.5%) of the cats. All 3 dog
isolates and 6 of 8 cat isolates were toxigenic. There were no noticeable differences of prevalence rate
between different regions and between different seasons.

Environmental surveillance was performed on 160 swab samples which were obtained from surfaces
on the floors where dogs or cats were housed. By using liquid culture medium, isolation of C. ulcerans
from environmental samples was improved. C. ulcerans ™* was isolated from 3.1% (1/32) of kennel floors
and 12.5% (6/48) of cat cages floors. These results suggest the possibility of transmission of C. ulcerans by
contact to contaminated secretions on the surrounding living environment.

Keywords  Corynebacterium ulcerans, zoonosis, prevalence, companion animal, liquid culture medium,
environmental sample
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Detection and Genotyping of Norovirus in Sporadic Cases and Outbreaks of
Infectious Gastroenteritis in 2009/2010 Season in Ehime Prefecture

Noriko AOKI, Satomi AOKI, Yasutaka YAMASHITA, Hiroshi TANAKA
Yuzo OKA, Mitsunori DOI, Kazushi MOTOMURA, Mamoru NODA

A purpose of our research is to study NoV types in specimens of sporadic cases and outbreaks of
infectious gastroenteritis in Ehime prefecture during the period from October 2009 to September 2010.
Viruses were detected in 135(43.7%) out of 309 fecal specimens of sporadic cases, which were sent from
sentinel pediatric clinics to Ehime Prefectural Research Center of Hygiene and Environment . Out of
these 134 specimens, Norovirus (NoV) in 65 cases (21.0%), Rotavirus in 40 cases (12.9%), Sapovirus in
28 cases (9.1%), Adenovirus in 26 cases (8.4%), and Astrovirus in one case (0.3%) were detected. Seven
genotypes were identified (two in genogroup I (Gl.4, G1.7), five in genogroup 11 (G11.2, GI1.3, Gll.4,
Gl1.12, GI1.13)) among 61 NoV-genotype-identified specimens out of 65 cases. Gl1.4 was the most
prevalent genotype (52.5%), followed by G11.3(18.0%) and GI11.2(14.8%). In 7 out of 8 outbreaks, NoV
in the fecal specimens of the patients was detected. In these seven outbreaks, Gl1.4 in five outbreaks,

GI1.2 in three outbreaks, Gl1.3 in two outbreaks, GI1.12 in one outbreak, GI.2 in one outbreak and GI1.7
in two outbreaks were detected. Gl1.4 was the most prevalente genotype (71.4%), followed by Gl1.2
(42.8%), GI1.3 and G1.7 (both are 28.6%) in outbreaks. Gl1.4 was detected from the specimens in
outbreaks and sporadic cases.

We determined the nucleotide sequence of NoV in sporadic cases and outbreaks. By phylogenetic
analysis, NoV Gl1.4 had three different genetic clusters: 2006 b type, 2008a type and New Olreans
2009 type. New Olreans2009 is a new variant type of Gl1.4. In Ehime prefecture, 2008a type and New
Olreans 2009 type were detected for the first time in 2009/2010 season. 2006 b type and New Olreans

2009 type were detected in both of sporadic cases and outbreaks.
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NoV
MG 1) SREFEA (T 5561)
(%50 (F1%50

GlL.2 1

GlL.4 1

GL7 2
GIL.2 9 3
GIL.3 11 2
GIL.4 32 5
GIIL.12 1 1
GIL.13 5




SaitamaU3/97/JP
— GII/4 Lordsdale/93/UK
r10-224
N 10-222
~10-20
I~ 10-206
10-220
10-219
10-205
10-143
10-99
10-89
10-81
__1]10-5
10-39
: Hu/Gll.4/Apeldoorn317/2007/NL
Huw/OC08086/08/JP
— 10-88
{ 10-1740utbreak
10-94outbreak
( 10-82
Hu/GlI-4/Ehime5/2006/JP=2006b
10-157outbreak
10-1560uthreak
10-1520utbreak
10-151outbreak
10-149outbreak
10-1500utbreak
- 10-272
" 10-101
10-249
10-262
10-46
~ 10-4
10-218
10-63
10-74outbreak
10-40
10-70
10-306
10-6
10-3
10-77outbreak
10-760utbreak
10-750utbreak
10-73outbreak
10-72outbreak
10-212
10-108
 10-422
10-170outbreak

0.1

NoV Gll.4 [VP1 N/S ] 200972010
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SaitamaU3/97/JP
10-157

10-218

Hu/G11.4/Nijmegen115/2006/NL

10-89

Hu/Gll.4/Apeldoorn317/2007/NL

~Hu/0C08086/08/IP

r Hu/GIl.4/NewOrleans1805/2009/USA

#10—205

10-143

" HuWGIL.4/NSW 001P/2008/AU
0.1

NoV Gll.4 [VP1

' GIl/4 Lordsdale/93/UK
10-150 outbreak
10-4
10-40
GI1.4/Ehime5/2006/JP 2006b
{10-101
GII.4/Nijmegen115/2006/NL 2006
n 10-219
10-220
1 10-143
10-205
[ 10-174 outbreak
10-88
Hu/GI1.4/NSWO001P/2008/AU
Hu/OC08086/08/JP
10-81
10-20
| Gll.4/Hokkiado 5/2008 JP 2008a
10-39
10-99
10-89
105

0.1

NoV Gll.4 [
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2006b

2008a

NewOrleans2009

] 2009/2010

GlI/6 SaitamaU3/97/JP

2006b

NewOrleans2009

2008a

] 2009/2010
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2006b
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NoVGll.4

2009/2010 > —A DEGEE IR O BEFHAELUT
BIELD 1~2 AN, 1 A TAICGE 4 B/)iIce—r%
HZ 7o AT EEMIC RO A Aot v, 4
M AEEFL B 10 A 12 AIZEFEL TOH8 9),
2009/2010 v —A4% 1 HE 2 AIZEHRLTERY, i
FEMED Y B G R B O AFH TR E X
biS. AROTANAORR KRGS, 10 A5 12 A
2T T NoV DREHBUNIEF (D Teh o Te ZE A BRI
EFHELFIZFECER THY, EYEB RO RER 1
A28 3 HIZHFTiE NoV, 3 A5 4 HIZhF Tt
HRV THAHZENHERISIL-. ST CIIEkRED EM 12
EBTAN AR EERL TODD, EM 1, B
BIEITH AR HRE MR, L, B TEDTA LA
DFEFIN LN D ZFEFAD T A VAL LD BRI
MHHTED. £, EM T/MNUERIED A LV AREIERSND
S, BATOBAG T-RAEE TS0 Fph S
TNALZEND 19, EM L s FIREELZIFHT528
IZE-T, EM OFENEMNTE, E/o, HEO®mWHR
TEIRETHIENHKDHEZ ZDND.

B % A B8 LOE RS AE F R OIS
7=NoVDEAE T HIBIOFE R, GUISFESE, GINISFELE
DB HRUNIRIENT=. ZOZENS, HilsNIZIBWT
RN SR 8 s TR DO RE S AT L T2 e R
ET-. £z, BEMB L OEM ARG NLRBIHS
FUTZNoV DBAR LD S5 AT RO HE SRS A — L T
WARRRRO AL Z &S, Ml TR TL T
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IR BT 3V VT 20034 LARE, AT S AL T
BHiEn T TdHHA 5 200 2) | 2009/2010 — A H K
FEMETIZGND52.5%, S A FTIL7H4] 55
FIHGNAR N ENDRE, RIEROME N Aoz,
LU, GILADOK HEIA 1T 2 E AT O 2 7
H10), B hE T 2006/2007 — A 10 68.8%5) & Ehi 4
HEETWAL TV, SHIZ, il E2—A 2B N T
o 472 GILA 1 3 X T 2006b T H - 7= 23,
2009/2010% — X 132006b & 13 F A2 B Rk 13 45% K H S
iz, ZNHOE BT, T ECERR CRIHSNZZ
L D72\ 2008a% A 71D ¢ NewOrleans20094 1 7" T
~7-. 2008a% A 7'1%2008/2009 — A A2 ALEE, B
TR, EFR, B, RS RS nizze
MBS N HDT A VAR AE E DA TR >
~bDEEbng. F7-, NewOrleans2009% 17 DL
WV HERRIZ2009/2010 S — RO TRRIIERL T
5. SHLHT R EREROHBLEELIZ, GILALS D
B ROBRHRIUCHIERZ A, 72 7385
M DN EE CThH LS.
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Rk 22 R EEE IR BT S 13 (2010)

A Study on Daily Intake of Polyphenols and Furanocoumarins in Health-promoting Food
Based on Simultaneous Determination of Amount of These Compounds

Toshihiro OHKURA, Minako MOCHIZUKI, Michiyo OHNISHI, Yuzou OKA, Mitsunori DOI

An analytical method using liquid chromatography tandem mass spectrometry (LC/MS/MS) and
liquid chromatography Time-of-Flight mass spectrometry (LC/TOF-MS) equipped with electrospray
ionization (ESI) was demonstrated for the determination of amount of polyphenols, such as
anthocyanins (5 compounds), flavanones (5 compounds), flavones (10 compounds), flavonols (6
compounds), isoflavones (6 compounds) and anthraquinones (3 compounds), catechins(4 compounds),
and furanocoumarins (4 compounds) in so-called health-promoting food.

The HPLC eluted analytes within 32 min, and analytical cycle was 50 min by a sample.

The sample was crushed, powdered with mortar, extracted with methanol and subjected to
LC/MS/MS and LC/TOF-MS without hydrolysis. The limit of quantification of developed method was
0.01-0.56ng/g(S/N=10) in samples. Amount of individual compound of polyphenols and furanocoumarins
(43 compounds) was determined by analyzing each of 39 health-promoting food items which sell in the
high-ranking of all obtained in Japan and the daily intake of individual compounds was estimated by
the amount of compound and the daily intake of individual item .

A Study on the daily intake of polyphenols and furanocoumarins through foods obtained in Ehime
Prefecture was carried out by the total diet-market basket method on the basis of food classification and
the data of food consumption in the Shikoku region obtained from the Japan Nutrition Survey.

In several health-promoting food items, isoflavones were detected and the highest daily intake of
isoflavone aglycone was estimated to be 21 mg/day. This highest daily intake of isoflavone was lower
than the upper limit for safe daily extra dietary intake of soy isoflavone as a food for specified health use
(30 mg/day).

The dietary intake of isoflavone aglycone was estimated to be 15 mg/day.

Keywords : polyphenols, furanocoumarins, health-promoting food, liquid chromatography mass
spectrometry, LC/MS/MS, LC/TOF-MS, daily intake, food, total diet-market basket
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ITEDREEMOEEVICLD, Wb AR
X2 R AR B TTIRS AL, EOHIZIEESE S
TIFERWLOO, EFIZAH THHEL TIHEREMER Y 1 &
2605 AT 8 E IS TRY, WE D
B OBET 2 'L CREORSEE/AL TN
HEZEZ D, ZVHO RSO —EBIZITERED FREAS
EDSNIALEWE (KEGAY T TR D2 b0, 54,
BFHE I C LA E NI AE T D LI &S ND.

— 77, WbH T TYA L THISE - R EREL T
DIFFNRELZ2 > TWDBURTIE, EIESOIRMEOF
ITUEIT 2 AOEIG ML TnDEB 2B, EIE
sn& D P E D EAEM D REE 22> TN %3,

IR R SIS E ENA LRI I LRI DT
0, ZDOZESr RIRE S ATIEZ B 5281280, fEFEfE
BEFE A IR 5 D V72 K S8 0 21 T O M A AR A e O3
HZEMMAREERY, FTo, TTARSIVTWDREFE R 5L 5 1T
B ENDACTFE DR OB IR O FREZ AL, 1H
BB ORI 272D OIEMEEEET 528
AREEE 2D,

TERER AL DR ITITER © 72 b ODF HE I TR0,
ZDELIIEH B FKOLDTHD. ZNHIZIFR T =) —
NE(TTRIAR, TUrTFx /%) ehaT /ARED%
FEAED B EENTEY, ZNHD R M MERE A H
THHEAEESNEL DR THIRESL TV,

ZIBDERS SHTEIZ DN T, BIIICIBWT, R
‘DG, §ERl, 7V, REDEZRTHDO%
AEEL, ZNBICEATHFWEEL TR 7=/ —)L
HThHHT7ITRIARBOEW), T 7% /0 (3MbEW
) MO EDOFBAER D HESNTND 77 /7~ (
LA 1ITHOWT, LC/MS/MSEIC LA GHE 22 2 5 4y
[FRE I HTEZ WS LT, A8, St a7
Felbamrmz, 43t &M D2 oy R R o3 i i %
LC/TOF-MSIZ XA HIEICHOWTH I THEIL-.

Fo, ZORHHEEAWT, TIROERA SOy
oL A BN OEIREEZHRELZ. SHIc A
OB EE~—ry SRy NFRUZKORAEL 72D T

ZOREREWE T .

S

B &t Edikk s v~ 777 (LCMMS(MS))

iRk o~ 7271 ZAlliance 2695( H A 4+ —#
— X)), Agilent 1200 SL(Agilent Technologies)%,
B EoHEHIQuattro micro API(H A 4—4%—X(#),
micrOTOF II(Bruker Daltonics)Zfii AL 7-.

2 HIESSE
WESRMEFRL, FK2ATRLIZ.
3 K2R A

KEGALE W OFRFEYE S I IFDCHMEE T3ERR, A7 47 A
7, ChromaDex,Inc., LKT Laboratories,Inc., Alfa
Aesar, Cayman Chemical, MP Biomedicals ®%®
ZRERLTZ. 7= N K UOAZ ) —/LIZLC/MSH (B
HALFR) %, FERTAEA IR R REREE (T 47
ATMR) L. Ai@iciZPTFERO.2um s Vo1 &
7 4 V4 —Mini-UniPrep ((RV v h~ ) 2 H L 7=.
HPLC 7 7 & 13, Ascentis Express RP-Amide
(2.1mm i.d. x 150mm , 2.7pm) (SUPELCO)Z{# L
7-.

FEVEIR IS, FEFRL 7o AR 2 AS ) — L C il HESY
L, MEHERE (50~100pg/mL) ZFfles, A%/ —/LCiil
HARLUFARL-.

FEERKITR %K (ROK) #Milli-Q Gradient-A10
AR K RUEEE (B AIVAR T BR) I KRR A L=

AL EY OEEREZ R LT,

4 B}

TIRORERER ST, RITRLTZINIT, Bk OMERE

s RFE VA MZI1T 220074~ 20094FE D AFE [ R TEEL
EALORE MB350 H 2 & E LTz,

BENSOBREREICOVTIE, ~— Y 3Ry
FFRUTEY, BT3B A2 EL, RUTRLIELDIT,
PRl 184 [ Rfdt R s A ol A4 7 (MU [E]) 012 -5 X 138¢
(AL L 72

=
A

1 LC/MS (1)
HPLC Alliance 2695 (Waters) Agilent 1200SL. (Agilent Technologies)
mass spectrometer QuattroMicro APl (Waters) micrOTOF Il (Bruker Daltonics)
acquisition mode MRMMS/MS) HR-EIC(MS)
ionization mode ESI(H)

column Ascentis Express RP-Amide (2.1mm i.d. X 150mm , 2.7 pm) (SUPELCO)
. A : CH;CN B : 0.1%(v/v)-HCOOH in H,0O
mobile phase . . . .
A:B  15:85 (0—5min.) = 55:45 (20min.) = 90:10 (27 —34min.) = 15:85 (34 —50min.)
flow rate 0.2mL/min
column temp. 30°C
injection volume lul
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2 LC/MS (2)
LC/MS/MS LC/TOF-MS

Compound cone | collisin | precursor | product | R.T MRM H(l;/E;)C R.T
V) (eV) (m/z) (m/z) (min.) | function (=0.005) (min.)

petunidin—3—glucoside 30 20 479.12 317.07 2.72 479.118 1.94
cyanidin—3—glucoside 25 20 449.11 | 287.06 | 2.73 449.108 1.95
(-)—epigallocatechin 20 15 307.08 | 139.00 2.94 307.081 2.40
malvidin—3—glucoside 30 25 493.13 331.08 3.16 1 493.134 2.19
pelargonidin—3—glucoside 30 20 433.11 271.06 3.27 433.113 2.27
peonidin—3—glucoside 30 20 463.12 301.07 3.29 463.124 2.25
(-)—epicatechin 20 15 291.09 | 139.00 4.94 291.086 3.56
daidzin 20 25 417.12 255.07 7.29 417.118 4.37
glycitin 20 20 447.13 285.08 8.47 447.129 4.71
luteolin—3’,7-diglucoside 45 40 611.16 287.06 8.76 2 611.161 3.80
(-)-epigallocatechin—-3-gallate 20 15 459.09 139.00 9.90 459.092 5.89
vitexin 35 30 433.11 313.07 11.32 433.113 5.88
hesperidin 20 20 611.20 303.08 | 13.20 611.197 8.40
naringin 20 15 581.19 273.08 13.62 581.187 9.96
neohesperidin 20 20 611.20 303.08 | 13.85 611.197 10.41
genistin 20 15 433.11 271.06 | 14.07 3 433.113 11.62
rutin 20 15 611.16 | 303.05 | 14.15 611.161 11.55
(-)-epicatechin-3-gallate 20 20 443.10 123.00 14.35 443.097 12.35
diosmin 35 50 609.18 | 301.07 | 14.43 609.181 12.00
hyperoside 20 20 465.10 303.05 | 14.78 465.103 13.10
rhoifolin 20 15 579.17 | 271.06 | 14.88 579.171 13.27
cosmetin 20 15 433.11 271.06 | 15.30 433.113 13.98
baicalin 20 15 447.09 | 271.06 | 15.87 4 447.092 14.69
astragalin 20 15 449.11 287.06 | 15.98 449.108 15.30
quercitrin 20 15 449.11 | 303.05 | 16.32 449.108 15.80
glycitein 45 30 285.08 270.05 | 19.09 285.076 18.95
isopimpinellin 40 25 247.06 | 217.01 | 20.38 247.060 20.47
daidzein 50 25 255.07 199.08 | 20.67 b) 255.065 20.56
bergapten 35 25 217.05 | 202.03 | 20.80 217.050 20.83
hesperetin 20 15 303.08 177.02 21.45 303.086 21.68
6,7-dihydroxy bergamottin 20 20 373.17 | 203.03 | 21.78 373.165 21.90
baicalein 40 35 271.06 | 123.00 22.17 6 271.060 22.10
naringenin 20 25 273.08 | 153.02 | 22.36 273.076 22.49
luteolin 55 35 287.06 153.02 | 22.56 287.055 22.53
quercetin 50 40 303.05 153.02 | 22.60 303.050 22.59
genistein 40 25 271.06 243.07 | 24.15 271.060 24.15
apigenin 55 30 271.06 | 153.02 | 25.43 271.060 25.35
flavonol (I.S.) 35 30 239.07 165.06 | 25.74 7 239.070 25.89
kaempferol 50 35 287.06 | 153.02 | 25.75 287.055 25.68
rhein 45 20 285.04 241.05 26.74 285.039 26.46
chrysin 35 30 255.07 | 153.02 | 26.90 255.065 26.78
purpurin 35 25 257.04 187.04 | 27.77 257.044 27.47
bergamottin 20 15 339.16 | 203.03 | 31.11 8 339.159 30.81
emodin 40 20 271.06 229.05 | 31.24 271.060 30.69
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R1

R2
HO R3 o]
OH O
Anthocyanin R1 R2 R3 Flavanone R1 R2 R3
Cyanidin-3-glucoside OH H O-glucose Hesperetin OH OCH3 OH
Petunidin-3-glucoside OH OCH3 O-glucose Hesperidin OH OCH3 O-rutinose
Pelargonidin-3-glucoside H H O-glucose Naringenin H OH OH
Peonidin-3-glucoside OCH3 H O-glucose Naringin H OH O-neohesperidose
Malvidin-3-glucoside OCHs OCHs O-glucose Neohesperidin OH OCH3 O-neohesperidose
Flavone R1 R2 R3 R4 R5 Isoflavone | R1 R2 R3 R4
Apigenin H OH H OH H Daidzein OH H H OH
Vitexin H OH H OH glucose Genistein OH OH H OH
Cosmetin H OH H 0O-glucose H Glycitein OH H OCH3 OH
Baicalein H H OH OH H Daidzin OH H H 0O-glucose
Baicalin H H OH | O-glucuronic acid H Genistin OH | OH H O-glucose
Chrysin H H H OH H Glycitin OH H OCHs | O-glucose
Diosmin OH OCHs | H O-rutinose H
Luteolin OH OH H OH H
Luteolin-3, 7-diglucoside | O-glucose OH H O-glucose H
Rhoifolin H OH H O-neohesperidose H
R5 O OH
R4 R2
O R3
Flavonol R1 R2 R3 R4 R5 Anthraquinone R1 R2 R3 R4 Rb5
Astragalin H OH H O-glucose OH Purupurin OH H OH H H
Hyperoside OH OH H O-galactose OH Emodin H CHs H OH OH
Kaempferol H OH H OH OH Rhein H COOH H H OH
Quercetin OH OH H OH OH
Quercitrin OH OH H O-rhamnose OH
Rutin OH OH H O-rutinose OH
OH
OH o
(0-CoHis) HO O OH
* R1
N O OH
= R2
7 R3 gallate
6 OH OH
Furanocoumarin R1 R2 Catechin R1 R2 R3
Bergapten H OCHs ()-Epicatechin H OH H
Isopimpinellin OCH3 OCH; (\)-Epigallocatechin OH OH H
Bergamottin H 0-CoHi1s ()-Epicatechin-3-gallate H O-gallate H
6, 7-Dihydroxybergamottin H 0-CoH15(0OH); (-)-Epigallocatechin-3-gallate OH O-gallate H
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5 KERHEAE

AL B RFLER TR - IRFIL 724, 200mgZ FEFEL,
10mLO A7 AT M LE I AR,  EEYEO R
42 ) — VISR (flavonol 200ng/mL) 5.0mL% Iz IEFIL,
1077 W1 & AL B2 L 7= 7%, 3000[a1#5 57 Th 43 il i
D BEEATV, 20 EEAZPTFERO0.2um VDL A7
SN —TAHBLRBRIEKEL, ZD1pLZLC/MS(MS)
SIHTITHEL 7.

P22 R EA R LTz,

1 MS/MSHIE SRt

A ACIEFLC/MSHIEIZB W TLHS T D=
LI aAT L — A2 AL (ESD 28 L, K@D
EVE RN AN ATREZ2MS/MSHIE AT THZ L LT,

AT & AR ICMS/MSHIE S 2 I DWW TRESL, &
21T RLTZEDICESI(H) T43{L A iz D TMS/MSH]
ESMERE L.

2 ERRER A A 7~ 7T NAES OBt

AT ACIEIFESIH) ZE AL, TOF-MSIZEVHEIEL
Te AR VT — 8%, RPN D @\ E BT A3 AT BE7R
By fRRERh A A 7 0~ + 2 A(HR-EIC) I LY fifAT
ATHZEELT.

MS/MS I & A DR FHZHEL T, K& D
TOF-MSAXZ IV ERELIZEZA, 2 TOILEWIC
B THFEREEAT PRI, T T=010F
M* 23, ZOME(M+H) " 2 RIS,

HR-EICIZ BT DA A O m/Ax 55+ BB A A
CORFEREEERELL, TOHMEIEIXE0.0055 7.

200mg

5.0mL
(flavonol(l.S.)(200ng/mL)

10min.

3000rpm 5min.

|
PTFE, 0.2jam

LC/MS/MS, LC/TOF-MS (1jL)
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LC/MS/MS

LC/TOF-MS

genistein
271.06 -> 243.06

SNR\AdBGHrasESf\
1397 271.06:

m J(j
LI

>2/306

111es

L

apigenin
271.06 -> 153.02

B0 | 1o B0 B0 | D 20 M0 80
1006808006 & MRVIdf 6 Qremels ES+
1 B9 2.06>183@

6535

TS e
140 1600 1800 20 2m 240 260
MRV 6 CremeisES+
434 271.06>24306

16765
genistein —
B 271.06 -> 243.06
E/\G‘l
‘]2‘6)‘14‘&)‘ ﬂm‘ﬁm‘z}‘m‘im‘z&m‘zﬁ‘m‘
e s
100
apigenin —— 7|
4 271.06 > 153.02
T Time

14‘C0‘ 161&‘]8‘(1)‘2}‘&)‘2‘(30‘24‘(1)‘3!&)
apigenin —_—

T
20

genistein
271.060=0.005

271.060=:0.005 r

baicalein —
271.0600.005

c18

/

RP-Amide

luteolin-3',7-diglucoside
611.1607£0.005

| hesperidin
H 61&;,010'005 neohesperidin
I 611.1970-0.005
‘ | &= rutin
\ “ 611.16070.005
I i
| Il
— T T T T T T
4 LC/TOF-MS

3 LC/MSHIE S fasst

% 1545 RS BT 2475728 DO LC/MSTH E St 2 .2
\RLTZEBVRE L.

HPLCD A7 AL FH 2 ORP-Amide# L, 7
TR=RIIKFZR DI TV 2 MEIZ X DS O
THWAIL, 72, ATREFRICBEICEBRZ RN 5
ZEELT.

MS/MSHIEE—R X, 0ZE 7l i O e A %
etk T 272D [RIFFIZEIATe T v o R ERIT 8T v ¢
IVETEL, BLEW ORI ED 7 NV —T 5310 %
L7-.

TOF-MSHIEE—RTIL, FHEERDA LT —
BEBIET 500X XV 7T M e, B0 R E 12
0.15750.55y DR, 6177307 DEIWEEZICEIVLC AT
DINHDOIRBERE AT A A AJRITE A LT,

EHEREMASYI 77 MISmM-FEE T R AIRIK
(CH3CN/H20=3/2)%{# L 7-.

ATIC BT HLCH 7 LA THHC18 T, apigenind
genistein| XA H 2 E /2D, £72, MRM(MS/MS)IZ
BOWTHAEWZEEL TWDIENHBALZD  XBITTR
L7zd212 4E RP-AmidelcBW\WTix HlEd528
MTETZ.

HEALE O HITIIHEE RIS FHEEEEEN
PHELIZb DA HH7Y MRMMS/MS)IZ L% PER
417 R 7= X9 IZTOF-MSOHR-EICIZ L4538 M (-
K0 BT HIENTE.

ZOML FALAEW OV HREEITIHELI2b Db & D73,
AN DL HEE T 52N TE, 3257 LA
WIZRTOLBEME L, 538 A 271135053 Téh-o
7-.

LC/TOF-MS HR-EIC

Std.mix. 100ug/L

. nRiein

T T N
A A A

13.69 min
10
12.98 mi 15.62 min
12 sg\.r 11
e

214— flavonol (1.S.)
239.070=+0.005

5 LC/TOF-MS

(100p1g/L) HR-EIC



4 TR

P HEY)E L Cflavonol(200pg/L) & & T e LA W)
DIRAFERERR(10~1000pg/L) Z 7ML, flavonoliZxf
T HE—ImfEIC LA ERZERL, EUFSHTICE
DEMRIEEZRFIL, 2O RERSITRLT.

LC/MS/MSIZHITAMERIZOWTIE  IREFHRE
(21, daidzein, glycitein Z[gZ, 10~1000pg/LD
HPHT0.997TLL ETHY, BRAFRE#MMEZ R

daidzein, glycitein{XigED F5-LEHITAF T
DR TR HENIT20, ZREIFRICEDZEEL ZD

R ERRE (r2) 1310~ 500ng/LO#iFH T0.998 Tdh-7-.
100pg/LD IR A IR 2 1 U E U 7 IRg 0D AH A

(R 7£130.9~9.4% (n=6) THY, BIF/afE e R LTz,
£, HBALEW O E & TRE(S/N=10) X, 0.2~

20pg/LCoh o7z,
LC/TOF-MSIZHF 5 mMIZ OV TIT  daidzin,
glycitin, daidzein, glycitein, isopimpinellin,

apigenin, bergamottin, emodin %, D EHLEL
AT BREDIR T RHLI BIAFREMNEZ RS2
Sl “RENFRRICEDZEEL  ZOREREE)IE

5
LC/MS/MS LC/TOF-MS
o limit of 0 limit of
Compound conc. 9 (150513(%’/)]4) quant conc. 9 (l(lfOSD(/O/)L) quant
(g/L)| T ey | ag/D | Cug/Ly| T (negy | Cus/L)
(S/N:10) (S/N:10)
:> cyanidin—3—glucoside 10-1000 0.9997 1.6 5 10-1000 0.9989 5.2 5
< |petunidin—3-glucoside 10-1000| 0.9993 3.8 8 10-500 0.9992 9.1 8
5 pelargonidin—3—glucoside 10-1000| 0.9998 2.6 4 10-1000] 0.9986 5.4 4
g |peonidin—3—glucoside 10-1000| 0.9995 2.7 8 10-1000| 0.9987 5.2 4
5 |malvidin—3—glucoside 10-1000] 0.9992 2.7 8 10-1000] 0.9990 6.8 8
— |hesperetin 10-1000| 0.9990 3.2 2 10-1000| 0.9998 4.6 2
nz hesperidin 10-1000| 0.9972 3.0 10 10-1000| 0.9998 4.7 15
£  |naringenin 10-1000| 0.9996 2.7 0.5 10-1000| 0.9992 6.6 2
S |naringin 10-1000| 0.9993 3.4 20 10-1000| 0.9997 2.4 15
®  |neohesperidin 10-1000| 0.9998 9.4 20 10-1000( 0.9999 5.3 20
apigenin 10-1000| 0.9994 2.8 2 10-1000| 0.9996 * 5.1 1
vitexin 10-1000| 0.9995 3.4 7 10-1000| 0.9994 5.8 2
cosmetin 10-1000| 0.9972 0.9 0.5 10-1000| 0.9981 5.6 1
— |baicalein 10-1000| 0.9988 4.2 8 10-1000| 0.9992 9.0 5
FE baicalin 10-1000| 0.9984 2.3 3 10-1000| 0.9992 11.2 5
S |[chrysin 10-1000| 0.9997 0.9 2 10-1000| 0.9996 5.1 1
®  |diosmin 10-1000| 0.9996 4.3 3 10-1000| 0.9999 4.6 3
luteolin 10-1000| 0.9999 2.0 3 10-1000| 0.9996 4.7 3
luteolin—3’,7—diglucoside 10-1000| 0.9990 4.2 10 10-1000| 0.9998 3.8 6
rhoifolin 10-1000| 0.9995 4.1 2 10-1000| 0.9996 8.5 3
astragalin 10-1000| 0.9989 3.0 2 10-1000| 0.9997 4.7 2
— |hyperoside 10-1000| 0.9990 4.6 3 10-1000| 0.9981 4.7 3
%T kaempferol 10-1000| 0.9996 3.0 5 10-1000| 0.9999 6.8 7
% quercetin 10-1000| 0.9991 7.4 10 10-500 0.9995 4.9 10
= |quercitrin 10-1000| 0.9996 5.2 2 10-1000| 0.9997 5.7 6
rutin 10-1000| 0.9994 4.7 12 10-1000| 0.9986 6.9 15
daidzein 10-500 0.9989 * 1.4 2 10-1000| 0.9983 * 5.4 1
réT genistein 10-1000| 0.9992 2.6 4 10-1000| 0.9995 5.8 1
2 |glycitein 10-500 0.9983 * 1.4 0.2 10-1000| 0.9952 * 5.3 1
S |daidzin 10-1000| 0.9993 2.8 2 10-1000| 0.9993 * 4.4 1
8 |[genistin 10-1000| 0.9978 1.9 2 10-1000| 0.9997 5.3 3
glycitin 10-1000| 0.9996 2.4 3 10-1000] 0.9996 * 5.5 6
2 > purpurin 10-1000| 0.9995 4.2 15 10-1000| 0.9996 6.2 20
2 = |emodin 10-1000| 0.9994 3.7 8 10-1000| 0.9998 * 5.0 2
& 2 [rhein 10-1000] 0.9993 9.0 20 10-1000| 0.9990 4.4 3
g bergapten 10-1000| 0.9970 2.2 0.8 10-1000| 0.9986 4.0 2
£ g isopimpinellin 10-1000| 0.9984 1.3 0.5 10-1000| 0.9999 * 3.4 0.5
g % bergamottin 10-1000| 0.9984 1.8 0.5 10-500 0.9998 * 4.6 0.5
= 6,7—dihydroxy bergamottin 10-1000| 0.9994 5.8 3 10-1000| 0.9994 7.6 4
o |()-epicatechin 10-1000| 0.9994 3.6 3 10-1000| 0.9978 5.9 4
% (-)—epigallocatechin 10-1000| 0.9995 3.1 8 10-500 0.9983 6.8 8
S |()-epicatechin—3-gallate 10-1000| 0.9985 4.1 10 [10-1000| 0.9993 4.0 10
5 (-)—epigallocatechin—3—gallate | 10-1000 0.9992 1.9 20 20-500 0.9995 7.8 20

s ZREYRAUC R DR EFREL
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0.995~0.999 Tdh - 7=. Zh i, LC/TOF-MS 78
LC/MS/MSIZHHEL, XA F Iy I URRNZ Tk
HHDEE ZHND. ZHSLAEMLIAMI R ERE(2)
130.9972L k& BAFREMMEA R L.

100pg/LD IR G HE UEWR Aot il U IE U 72 IRg D AR RS
YR 21T, 2.4~11.2%0=6)THY, BAF/efE R e RL
7.

£, KALEW O E & TIRE(S/N=10) X, 0.5~
20pg/LCoh o7z,

FALA P DOIRAHEHER (100pg/L) O LC/TOF-MS P
HR-EIC%[X5(ZR LT
5 EiElORTETEO BT

XFEERENT, 2RI, D7 RV, MRS O EEE T &
FER G EL, MK HEAT OIS, Ui sE )y
EIZOWTHRIL, TORRE2R21RLT-.

T T K E AR B 72012, A HEM L 25RO AT
VUBE RNt/ | s S Nt B

F7z, WHABLIATER TIIN NP AF VAL LT IR
(DMF) B OMAS ) — VL7243, LCIMSIZEW Tl
TR LD — 73R E A DMF ORI IS I E LI
I HIENS AR =L DIELT.
6 WANIEERER

FRB~ DN H LB E R 5720, HIRO#E
FER I EEL T0.2ng M N pgk/e b IHIRAHENE
W TIMUT-HIEL, ZORERE 61N,

LC/MS/MSIZE T BRI ERIE, 0.2pgdsINTl169.8
~123.7%, 1pgifshnTl360.2~121.1%THY, F7-, A
RHEAEN Z21E, 0.2ngiRINTIX1.83~9.1%, 1pgisii<
130.9~6.7% TH-7-.

baicalein, quercetin Tl RNMEMEEZRL  ~h
Vo7 ZH RN LD D EB 2 BT,

LC/TOF-MSIZHFHEILEEIL, 0.2ngishNITIE39.0
~126.8%, 1pgiRiiTlE52.2~143.5%TdhY, £7=,
S HE(R 21X, 0.2ngiRINTCIE2.6~34.6%, 1ug#sil
TIE1.5~7.2% Th-7-.

0.2pg W AN TIXEN R DARAERAH e AR MR 2203 =i 1
R IAL AN L AL 1ngiiiCTldbaicalein,
quercetinZfrE  RAFRFER TH-TZ.
7 SRR ERE R

FTRTRENZIOWTIK2IC I VEL, #1, #£2
(ZRDRE RIS LT R AR TITR L.

AELOHH KL, S E OB EROFPANIZRDHE
MBS U T, WIEHEY)E D A% ) — R flavonol :
200pg/L) THARL  HIELTZ.

22

72k, R FIRE(S/N=10)IE4 % 0.02~0.56pg/g T
o7,

EFER LSNP LEHDO— H OB ESY R,
ICERLTWDEREICESEHEL, LMDy
HRICHREEZREL, BEREEboldTrs)arel
TOMBEZHE B LI RERSITRL.

RAURLIZIONZ, ~—Fry 2y ERIZED13
RECO LB Z R L EHZ YW Tl A
PHDOFALEMO— BEIELFHREL  [FEkC &b
BV ORISR EEFE ML RERITRLU.

728 1pg/H- N KHHERIHEL TOZR0.

HELIALAMDON AV T7IRAFICHONWTT &
WHRNE THHTZANT U RER R SHHEDOZET
FISFICNBINF B ML ST BEN LI KREAYT7TR
ZE R E R A L O MR O FEA 725 2
FINRENTY. ZhEZ0 T, BASBE LI KT
AV T TR HE T REREH B S EO BRI T 5
REH B INENY, W@HF ORFIC B CRBR M
ENOERTDGA0 EREY 77 Var oL T—
H30mgk A LRS-,

AEFHE LRI OV TIE B ICERRS
NEBEBFEZENE WInbeo EREB 2550
1372tz Fie BENLOBEREICSOVNTH BE
BEEOHEFHE L FIFEE CTh-oTz.

ZOMDAEEPNTHONTIT BIEE PR O )
2N SO AL R~ DR BN RS
NEBRIZIE THBRE ~ORFEZ TN 570 D %k
WEERIET AN TEDEEZD.

R EICER TR 7= /) — VR RNTT )
~ U A3k A W) iz > v T, LC/MS/MS K f
LC/TOF-MSIZ &5 Z oy ks ik et ko
TR MR FNDDOBIEIZ OV Tl A L7/ 3
IROZEDGIEIRSTZ.

1 HPLCIZBWT, RP-Amide 7 7 2%\, ¥EE%
WINLT=T b= N OKOBEMRICEL D7 TV 2o
NEHTOM A FRETHY, Z D5 HT A2V 13505
THoT-.

2  AAAEET—RIZESIH) &L, flavonol & PNAZE W)
BEUT-PAEAREIRIZ LY, 43(L A D[RR E BT
ARECTHY, FbGW O E & T FRAE(S/N=10)/%0.2
~20pg/LCh-7-.

3 LC/MS/MSIZH#LLC/TOF-MSIZ&5 7 iki134



AFIvZL VRN ERTRESCEREEIX 7 miROMERLE3N BICOWT oo alT
ZIEFETHY  BARER THoT. VW BECRIRSNTO DI IEICE ST 43k
4 $EAl, BTV, MREOREE T RER A H¥O1H OEREZREHLER  (KE)AV77
KIGAZ, MK RZAT O/ EAE, Hod 7 piuet 5 RATONWTE BFLUSO EFHO ERfETHD

BT L. T77Var L T30mg,/ HEMZHLDIL/en -7,

5  FEREA~OFMEIGAERICBWT, LOMS/MSIZ 8 ~—4 v 27y FRICKD  BFENLD43(6E
G LLC/TOF-MSIZ LA 71EIE 0.2ngiRINCoH] WMoO—HEBREZFHELZERE (KE)AYT7IR
WESLHEDIKR TN AL 1pgi®INTIX IZOWNWTET 7V LU TR15meg, HTHY ZitE
baicalein, quercetinZfrZ RAF2AER Tho7z. TOHEFHELFREE Th o7z,

6 REHZBTLEAAMOERE FIREGS/N=10)Z,
0.01~0.56ug/g TH-7=.

6
Sample:200mg
LC/MS/MS LC/TOF-MS
Compound 0.2 1 g (n=6) 1 g (n=6) 0.2 1 g (n=6) 1 g (n=6)
Rec(%) | RSD(%) | Rec(®) | RSD%) | Rec(®) | RSD%) | Rec(%) | RSD(%)

= |cyanidin-3-glucoside 113.88 | 2.37 99.20 | 2.34 85.09 | 8.16 117.96 | 3.42
£ |petunidin—3—glucoside 100.88 | 3.07 94.29 | 1.18 102.99 | 9.13 96.76 | 6.01
§ pelargonidin—3—glucoside 112.13] 2.21 107.38 | 3.75 63.45| 5.53 94.68 | 2.77
£ |peonidin-3-glucoside 111.58 | 3.24 104.33 | 3.21 98.89 | 7.74 103.08 | 1.51
5 |malvidin—3—glucoside 101.00 | 2.47 100.28 | 2.29 75.10 | 9.32 92.12 | 3.72
— |hesperetin 117.29 | 4.24 118.06 | 2.93 106.43 | 6.01 119.82 | 1.88
5 |hesperidin 112.33 | 6.33 109.78 | 2.06 92.50 | 7.75 108.24 | 4.79
£ |naringenin 115.17 | 3.73 114.83 | 2.12 92.24 | 7.81 119.93 | 3.30
S |naringin 108.67 | 8.86 107.99 | 2.44 74.37 | 10.89 106.48 | 6.57
®  neohesperidin 98.50 | 2.88 112.95 | 3.06 101.22 | 10.35 116.91 | 5.84
apigenin 115.58 | 3.20 121.08 | 2.59 92.80 | 2.88 108.81 | 2.44
vitexin 114.29 | 2.88 111.03 | 2.25 101.80 | 5.63 121.14 | 2.80
cosmetin 110.92 | 3.89 108.41 | 1.45 87.45| 17.73 125.89 | 3.01

— |baicalein 73.79 | 4.73 78.97 | 2.97 126.78 | 8.97 143.53 | 5.49
2 |baicalin 111.63 ] 2.73 98.87 | 0.94 91.72 | 12.16 119.89 | 4.49
S |chrysin 110.83 | 2.03 114.28 | 1.60 81.70 | 6.45 102.98 | 2.48
®  |diosmin 109.38 | 4.41 106.28 | 1.42 99.55 | 5.63 118.76 | 6.18
luteolin 116.08 | 2.22 113.42 | 2.20 88.41 | 5.23 110.21 | 3.17
luteolin-3’,7—diglucoside 119.17 | 1.95 107.02 | 2.76 91.98 | 6.44 122.44 | 4.65
rhoifolin 119.83 | 7.84 109.36 | 2.67 96.01 | 12.45 113.34 | 2.59
astragalin 115.58 | 6.36 115.17 | 3.42 105.80 | 5.53 122.93 | 3.81

— |hyperoside 111.75 | 3.77 111.70 | 2.57 62.33 | 6.95 113.32 | 4.68
£ |kaempferol 110.29 | 5.09 106.28 | 3.77 86.53 | 9.90 100.94 | 3.16
§ quercetin 69.79 | 8.65 60.22 | 1.93 55.01 | 8.19 52.24 | 3.40
= |quercitrin 112.71 | 6.22 103.45 | 2.87 102.97 | 5.94 114.73 | 4.27
rutin 123.06 | 8.98 115.41 | 2.99 114.65 | 6.40 118.72 | 5.96
daidzein 119.92 | 2.77 109.08 | 2.10 100.65 | 8.43 123.68 | 1.71

Z | genistein 112.25 | 3.77 108.55 | 3.40 90.31 | 5.44 111.61 | 2.67
= |glycitein 123.71| 2.14 108.74 | 1.20 101.46 | 5.26 124.98 | 7.06
S |daidzin 118.29 | 2.25 109.68 | 2.35 104.16 | 8.10 119.21 | 2.46
% |genistin 115.25 | 3.43 113.32 | 3.27 104.09 | 4.85 119.83 | 2.79
glycitin 116.50 | 3.69 112.44 | 1.13 117.28 | 4.93 116.72 | 2.48

2.z [purpurin 104.50 | 2.73 98.64 | 2.68 102.44 | 11.55 106.76 | 7.25
5" = |emodin 116.00 | 2.21 111.04 | 3.91 110.00 | 4.98 108.14 | 5.36
& 2 [rhein 102.92 | 8.15 101.53 | 6.67 109.03 | 9.96 111.79 | 5.91
o . |bergapten 100.21 | 2.56 113.55 | 2.41 119.38 | 6.60 124.35 | 3.35
£ £ isopimpinellin 111.75 ] 2.71 107.80 | 1.50 107.22 | 2.60 114.06 | 2.44
& 5 |bergamottin 107.67 | 1.28 113.76 | 1.95 121.91 | 2.65 113.91] 3.51
=~ |6,7-dihydroxy bergamottin 103.42 | 9.11 113.10 | 1.75 107.99 | 7.91 122.42 | 2.77
o |(5)-epicatechin 92.33 | 5.71 89.94 | 4.32 90.95| 7.38 119.60 | 4.97
2 |(-)-epigallocatechin 93.04 | 5.56 99.62 | 5.28 39.04 | 16.36 100.56 | 5.57
S |(-)-epicatechin-3-gallate 96.79 | 5.03 101.76 | 6.49 91.38 | 9.26 109.10 | 3.91
S |(-)-epigallocatechin-3—gallate 110.63 1.58 104.36 2.61 84.42 | 34.58 98.46 5.69

23
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7 (b9/9)
imit of [ sample(No.)
Compound ((iug;l;)
s/N:10)| ! 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
> |cyanidin—3-glucoside 0.13 4.09
33_ petunidin—3-glucoside 0.22
S [pelargonidin—3-glucoside 0.09 5.50 2.59
S [peonidin-3-glucoside 0.19
2. [malvidin—3—glucoside 0.21
— |hesperetin 0.05 0.09 0.10 0.70 0.21
g_: hesperidin 0.28 0.42 | 0.88 3.80 2.10 |871.1 | 0.64 | 0.50 0.71 0.94 531.8
2 |naringenin 0.05 0.06 | 1.78 0.85 1.41 ] 0.55 | 2.97 | 0.14 | 0.18 | 0.59 | 4.36 0.34 | 4.70 [11.41 | 0.53 | 0.67 |25.22
S |naringin 0.54 1.04
© [neohesperidin 0.50
apigenin 0.05 0.09 1.24 0.09 0.06 0.21 1.26 | 0.23 |73.18 | 0.29 99.11
vitexin 0.18 0.35 1.11 0.38 1.94 | 0.33 | 0.65 0.49 | 4.85 13.31 | 3.46 3.95
cosmetin 0.03 0.21 2.04 2.40 | 0.08 | 0.43 | 0.11 | 0.07 1.30 1.98 | 1.12 125.13 [35.70 | 0.18 | 4.48
- |baicalein 0.20 0.23 2.41
"E baicalin 0.08 0.20 16.42 0.57 8.54 0.15 10.35
S |[chrysin 0.05 0.11 0.23
®  |diosmin 0.08 2.78 2.94 1 9.97 ] 0.27 | 5.45 0.42 |13.16 6.40
luteolin 0.07 0.30 1.81 0.32 | 3.44] 0.21 | 0.14 1.67 134.7 | 3.75 207.4
luteolin—3’,7—diglucoside 0.29 20.33 | 6.37 7.62
rhoifolin 0.05 1.81 0.06 0.24 | 3.65 | 0.06
astragalin 0.05 0.64 3.60 7.75119.87 [15.32 | 0.65 | 0.22 | 0.20 | 1.42 | 2.11 | 4.62 | 1.69 [422.1 |457.2 96.92
= |hyperoside 0.08 0.44 5.47 146.20 [21.31 |21.86 | 0.54 0.35 | 4.42 |33.38 | 0.47 |42.14 13.73
£ |kaempferol 0.13 0.21 0.97 3.35| 7.57| 1.43 ] 0.13 | 0.23 0.86 | 0.30 | 0.64 | 1.19 [ 3274 | 4.18 | 0.29 | 9527
S |quercetin 0.28 1.24 1.24 1136.9 | 5.88 1.59 150.8 |63.38 204.4
=S quercitrin 0.16 0.18 | 0.23 2.43 122.48 3.10 | 0.48 | 0.96 0.35 28.54 | 0.63 |23.75 |13.52 0.88
rutin 0.26 0.29 2.64 36.39 122.86 |35.96 8.44 66.62 124.4 105.2 ]
daidzein 0.05 84.33 67.74 |134.67 0.06 25.51 |458.1 8.52 |362.9 116.0
g genistein 0.11 28.25 10.14 | 2.07 20.05 |64.10 8.52 |54.71 8.04
5 |glycitein 0.03 3.60 | 0.03 62.67 2.56 |453.9 0.93 |458.3 | 4.64 0.09 | 3.52
S |daidzin 0.05 83.20 | 3.02 2372 |11.83 0.75 | 0.05 |41.48 {21710 | 1.05 | 9.58 |24430 | 1.22 | 3.98 |107.6 | 4.47
3 |genistin 0.05 40.39 | 0.56 504.2 | 1.60 0.12 52.49 | 3829 16.12 | 3728 8.74 | 0.20
glycitin 0.08 0.19 | 2.40 1243 0.09 | 0.57 9.51 10970 1.75 {10030 0.91
2 Z |purpurin 0.38
8 ;T: emodin 0.21 4.79 8.78
° rhein 0.56 25.78 175.8 764.0
g bergapten 0.03 1.10 | 0.03
£ £ |isopimpinellin 0.02 0.43 ] 0.03
2 ° |bergamottin 0.02
= [6,7-dihydroxy bergamottin| 0.07
Q (-)-epicatechin 0.08 14.29 7.20 | 2.88 [42.16 21.47 60.59 |305.5 550.4 52.39
g' (-)—epigallocatechin 0.20 54.07 0.72 | 0.30 |49.24 | 0.41 301.3 | 1651 2268 175.2
S |(-)—epicatechin—3—gallate | 0.27 17.09 6.99 175.4 81.10 [500.0 1609 165.1
5" |(-)-epigallocatechin-3-gallate | 0.51 86.00 278.5 567.2 | 3971 10670 615.9
imit of [ sample(No.)
Compound <(Lu;?;)
(S/I\:IO) 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
> |cyanidin—3—glucoside 0.13 3.02 | 3.66 | 0.22 0.27 | 0.59 | 3.91 48600 | 131400 20.57 |46520 271.7 19350
33 petunidin—3-glucoside 0.22 49580 | 130400 194.3 |39680 231.3 0.36 | 8209
g [pelargonidin—3—glucoside 0.09 0.42 | 0.33 0.42 155.6 [418.3 192.0 7.44 212.0
S |peonidin—3-glucoside 0.19 0.25 24060 {62110 196.7 |23310 158.5 4688
2. |malvidin-3-glucoside 0.21 66750 | 154000 1408 59490 369.2 11340
— |hesperetin 0.05 1.18 | 0.13] 0.14 0.09 0.06 3.37
& |hesperidin 0.28 0.82 0.76 0.83 0.31 312.9 0.41 ] 3.34
g naringenin 0.05 2.26 |12.86 | 1.67 6.02 | 1.54 [13.29 7.08 [14.41 2.42 | 6.81 | 5.58 | 0.10 0.12 | 4.88
S |naringin 0.54 1.09 06 1.20 3.48 27.88
® [neohesperidin 0.50 5.83
apigenin 0.05 65.89 | 0.63 | 0.30 | 3.38 | 0.15 |39.63 0.06 | 0.48 2.14 | 0.44 | 1.39 0.18 ] 0.15 ] 0.15
vitexin 0.18 25.59 163.57 | 0.88 [138.5 11.89 119.8 0.31 0.29
cosmetin 0.03 ] 0.20 [15.60 | 0.46 | 0.28 | 3.52 | 0.14 | 7.74 0.14 | 0.41 3.68 | 0.33 | 3.53 8.65 | 0.29
- |baicalein 0.20 0.42 0.07 | 0.12
”g_ baicalin 0.08 0.23 | 0.09 0.34 0.23 |15.83 0.08 | 0.12
g |chrysin 0.05 0.10 0.08 0.11
®  |diosmin 0.08 1.351 0.34 | 0.49 | 9.97 0.39 0.20 | 1.36 |13.39 | 0.08 0.87
luteolin 0.07 0.12 [134.4 | 3.32 | 1.51 |71.63 | 1.08 |76.88 0.61 | 1.86 3.81 | 2.19 | 1.80 0.64 1.25
luteolin—3’,7—-diglucoside 0.29 7.60 1.21 7.14
rhoifolin 0.05 0.82 | 2.26 0.12 0.11 0.33 0.41
astragalin 0.05 ]392.0 |455.3 [492.1 |91.97 |815.5 |98.68 [771.0 5.54 |10.76 370.0 | 7.40 [12.20 | 0.80 14.29 |11.70
= |hyperoside 0.08 91.81 285.3 465.2 | 15.36 [300.6 1301 | 3162 174.6 | 1279 |37.58 | 7.20 20.11
£ |kaempferol 0.13 ]16.93 | 5592 [19.91 | 2.70 |21.13 |21.68 | 3046 4.08 |15.62 86.79 [10.10 | 0.38 | 0.86 7.68 | 9.68
S [quercetin 0.28 |77.94 |160.5 |87.25 | 2.29 |285.4 |100.2 | 74.97 200.9 | 1151 254.0 1467.3 | 7.69 |11.52 3.75 1579.1
e quercitrin 0.16 0.43 [34.13 |418.2 4.24 | 8.36 | 2.86 135.6 [119.2 14.63 [108.0 | 0.20 | 1.30 3.86 118.99
rutin 0.26 240.7 | 1549 123.49 1994.2 | 147.7 1422.0 67.51 [267.2 122.05 | 8.94 193.9 |18.28
daidzein 0.05 0.60 4.05 0.13 0.24
2 |genistein 0.11 0.15 1.36
= |glycitein 0.03 1.08 0.05
S |daidzin 0.05 0.63 0.27 0.05 1.88
2 [genistin 0.05 .18 0.12 0.12 0.11 ] 0.32 0.10 | 0.16 0.08 0.19
glycitin 0.08 1.30 0.52 0.06
€ 2 |purpurin 0.38 0.59
g = |emodin 0.21 5.18 5.06 | 5.03
® " |rhein 0.56 339.9 1.91 2.54 1239.0 0.27 1066
g 7 bergapten 0.03 0.13 1.53 | 0.05
£ £ |isopimpinellin 0.02 0.05 0.28
g © |bergamottin 0.02 0.27
= 16,7-dihydroxy bergamottin| 0.07
Q (-)-epicatechin 0.08 ]34.55 |220.6 | 1235 998.6 | 14.98 |434.8 387.4 | 2835 17000 | 1454 18.02 110.1
g' (-)-epigallocatechin 0.20 3.76 152.46 |742.1 352.4 [11.29 [174.6 177.0 |510.8 22570 [705.9 8.77 1.90 | 14.01
S |©)-epicatechin-3-gallate | 0.27 2624 | 6179 6744 [13.02 | 2522 0.39 57890 0.04
5" |(-)-epigallocatechin-3-gallate | 0.51 498.1 1 6339 5879 132.37 | 2245 202500
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Compound Sample(No.)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
cyanidin—3—glucoside 20 10
%’ petunidin-3—glucoside
S |pelargonidin-3—glucoside 2 5
E peonidin—3-glucoside
2  |malvidin-3—glucoside
5 total 2 5 20 10
aglycone total 1 3 13 7
hesperetin 1 1
— [hesperidin 1 11 3| 784 1 2 1329
E naringenin 1 2 3 1 3 1 4 1 4 29 1 63
£ |naringin 3
S |neohesperidin
® total 1 1 13 3 4] 787 1 5 1 4 33 1 1393
aglycone total 1 1 8 3 2] 391 1 4 1 4 31 1 722
apigenin 4 4 183 1 248
vitexin 3 1 2 1 15 33 7 10
cosmetin 6 4 1 6 1 63 71 11
baicalein 6
—  |baicalin 47 26 26
= [chrysin 1
S |diosmin 8 4 9 3 1 26 16
@ |luteolin 5 1 5 5 337 8 518
luteolin—3’,7-diglucoside 51 13 19
rhoifolin 2 1 7
total 73 6| 10| 12 3 1 1 55 1 668 | 133 855
aglycone total 47 4 7 6 1 1 0 37 1 604 79 819
astragalin 1 10 14| 30| 14 1 3 14 1] 1055] 914 242
hyperoside 1 10 69 19 16 7 100 105 34
= |kaempferol 3 6 11 1 1 2 1 8184 8 23820
2 |quercetin 4 2] 205 5 5 377 127 511
S [quercitrin 7 220 3 1 86 59 27 2
= [rutin 8 66| 34| 32 13 200 311 263
total 1 31 318 350 | 75 16 1 2 22 406 2] 10090 | 1077 24870
aglycone total 1 21 205 298 | 46 11 0 2 13 237 2] 9497 | 1737 24640
daidzein 34 122 | 52 46 412 26 272 74
genistein 11 18 3 36 58 26 41 5
Z' |glycitein 1 113 5 409 3 344 12 9
5 |daidzin 34 4 4269 | 18 1 75 | 19540 2 29 | 18330 3 8 69 11
S |genistin 16 1 908 2 94 3446 48 | 2796 6 1
2 |[glycitin 3 2238 17 9871 5] 7519 2
total 97 7 7668 | 75 1 273 | 33740 2 136 | 29300 15 8 154 23
aglycone total 78 5 4852 | 67 0 202 | 21250 1 105 | 18380 13 5 125 17
a5 purpurin 1
= 5 |emodin 12 22
S 5 |rhein 2 440 1910
°° total 2 452 1932
- bergapten 1
2 T |isopimpinellin
2 2 |bergamottin
=3 S |6,7-dihydroxy bergamottin
total 1
a (-)-epicatechin 41 13 4] 38 12 91 917 1376 131
& |(D-epigallocatechin 156 1 44 452 | 4953 5671 438
2 |(-)-epicatechin-3-gallate 49 13 158 122 1500 4022 413
E:F' (—)—epigallocatechin—3—gallate 248 251 851 | 11910 26680 1540
total 494 27 4] 491 12 1515 | 19280 37750 2521
Compound Sample(No.)
21 22 23 24 25 26 27 28 | 29 30 31 32 33 34 35 36 37 38 39
cyanidin-3—glucoside 6 15 1 1 12 43740 | 35460 58 | 15820 402 23230
2 [petunidin-3—glucoside 44620 | 35200 544 | 13490 342 1| 9851
S |pelargonidin—3—glucoside 2 1 140 113 65 11 254
g peonidin-3-glucoside 1 21650 | 16770 551 | 7926 235 5626
g  |malvidin-3-glucoside 60080 | 41570 3943 | 20230 546 13610
5 total 6 16 1 1 13 170230 | 129110 5095 | 57530 1536 1| 52570
aglycone total 4 10 1 1 8 112000 | 84840 3402 | 37810 1010 0] 34320
hesperetin 2 4
o [hesperidin 3 2 1 463 1 4
& |naringenin 5 51 2 12 4 40 6 4 7 2 11 6
£ |naringin 4 7 2 10 33
S [neohesperidin 7
® total 5 59 9 17 4 42 6 4 17 2 11 463 1 54
aglycone total 5 55 5 16 4 41 6 4 12 2 11 229 0 31
|apigenin 264 1 1 7 119 6 3
vitexin 102 64 2 277 36 335 1
cosmetin 62 1 7 23 10 7 12
es! 32
2 |chrysin
S |diosmin 5 1 20 1 3 20 1
®  [luteolin 538 3 3 143 3 231 1 1 11 1 4 1 2
luteolin-3",7-diglucoside 30 2 21
rhoifolin 3 2 1
total 1005 70 7 456 3 431 1 1 363 1 48 20 1 12 3
aglycone total 923 45 6 338 3 397 1 1 233 1 32 10 1 8 2
astragalin 784 | 1821 492 | 184 | 1631 | 247 | 2313 5 3 1036 3 24 1 20 14
hyperoside 367 285 930 | 38 902 1171 854 489 435 75 11 24
= |kaempferol 34 | 22370 20 5 421 54| 9137 4 4 243 3 1 1 11 12
2 |quercetin 156 642 87 5 571 | 250 225 181 311 711 159 15 17 5 695
S [quercitrin 1 137 418 8 21 9 122 32 41 37 2 5 23
= [rutin 963 | 1549 | 47| 1988 | 369 | 1266 189 91 44 13 271 22
total 975 | 26300 | 2852 | 241 | 5171 | 980 | 13850 1483 1204 2709 727 160 45 313 789
aglycone total 691 | 24980 | 1656 | 151 | 3250 | 684 | 12060 1032 894 2055 517 102 34 167 757
daidzein 2 8
cnistein 1 3
z' |glycitein 4
5 |daidzin 1 1 2
S |genistin 1
2 [glycitin 5 2
total 13 12 2 1 2
aglycone total 11 12 1 0 1
. purpurin 1
S |emodin 21 13 15
Z |rhein 1360 4 6 717 2986
° total 1380 5 19 732 2986
bergapten 3
2 lisopimpinellin 1
2 |bergamottin
S |6,7-dihydroxy bergamottin
total 4
- (-)-epicatechin 69 882 | 1235 1997 | 37| 1304 349 766 47610 495 27 132
= |()-epigallocatechin 8 210 742 705 | 28 524 159 138 63200 240 13 3 17
2 |(-)-epicatechin-3-gallate 10500 | 6179 13490 | 33 | 7565 162100
5‘ (-)-epigallocatechin-3-gallate 1993 | 6339 11760 81 6736 567000
total 77 | 13580 | 14500 0] 27950 | 179 | 16130 508 903 839900 735 40 3 149

25
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Compound food groups Total
I 1I 1 \Y VI VI VI X X X I X1I X1
cyanidin-3—glucoside 11 11
%’ petunidin—3—glucoside 174 174
S~ |pelargonidin—-3—glucoside 70 61 131
5 peonidin—3-glucoside
2 |malvidin—3—glucoside 3041 3041
5 total 70 | 3287 3357
aglycone total 44 2202 2246
hesperetin 183 183
- hesperidin 35917 21 35940
g naringenin 23 127 21 216 387
2 |naringin 2058 2058
S |neohesperidin 67 67
® total 23 | 38351 21 21 216 | 38630
aglycone total 23 | 19088 21 10 216 19360
apigenin
vitexin 1 22 251 274
cosmetin
baicalein 9 9 18
— |baicalin 6 6
£ |chrysin
S |diosmin 231 231
® |luteolin 1 11 11
luteolin—3’,7-diglucoside
rhoifolin 31 31
total 2 272 9 22 251 9 6 571
aglycone total 1 139 9 14 157 9 4 333
astragalin 1 14 177 13 55 432 693
hyperoside 35 127 240 19 420
— |kaempferol 11 210 58 130 10 420
5’ quercetin 7 240 433 550 111 1341
§ quercitrin 52 70 105 227
= |rutin 70 113 26 1165 3025 431 4830
total 105 8 139 831 1247 546 | 4482 572 7931
aglycone total 58 8 77 693 632 526 | 2681 347 5021
daidzein 3 732 16 21 71 612 1454
genistein 748 19 85 398 1249
z |[glycitein 1 1 102 3 2 98 206
2 |daidzin 32 8131 34 87 59 8342
S |eenistin 36 9528 85 249 107 10000
3 |glycitin 5 1414 17 1435
total 1 75 20654 16 161 493 1292 ] 22690
aglycone total 1 48 13401 16 116 366 1222 15170
Z |purpurin
% |emodin
£ |rhein
g total 0
2 |bergapten
§ isopimpinellin
§ bergamottin 68 68
£ |6,7-dihydroxy bergamottin 59 59
5 total 127 127
(-)—epicatechin 83 320 46 68 5422 5939
g (-)—epigallocatechin 9794 9794
® |(-)-epicatechin—-3-gallate 19 10 5592 5622
g- (-)—epigallocatechin-3-gallate 17968 17970
total 102 320 57 68 38775 39320
D NEFELZEZESHAERLTMMAES: 3) AHEH I 5AH%, 2007, 454

REAVTITR G R ERERARMOL RN 4) ISTATEE N E SRR - S 3 A 22T R fE R
FEAM D FEARR 7235 2 F7, (2006.5.11) BT =2 _—2,(2007), (55— HR)

JEAEFEEEREE RN EETE @A RE 5 KAEMH 1T B e 4 H,11,20-28(2008)
AV T TR G R EREHN AN EORBIC  6) EAEE: Va1 SEERMEE R RE,
B3 218+ 2o01 T, (2006.8.23) CERi214£1 1)
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Screening Test of Metabolic Inhibitory Effect of Health-promoting Food Components on CYP3A4

Michiyo OHNISHI*!, Minako MOCHIZUKI, Toshihiro OHKURA ,
Yuzou OKA, Mitsunori DOI

To assess the possibility of pharmacokinetic drug interaction between health-promoting food
components and drugs, we investigated the reversible and irreversible inhibitory effect of
health-promoting food components on CYP3A4 activity.

In wvitro, inhibition on the metabolism mediated by CYP3A4 is determined on the basis of the
hydroxylation of testosterone by using HPLC analysis. Among 39 tested health-promoting food extracts,
7 extracts exhibited inhibitory effect higher than or equal to 50% on CYP3A4 activity. Three of them had
inhibitory effect greater than or equal to that by grapefruit juice(GFJ). Compared with GFJ, none of
those health-promoting foods by daily intake had higher inhibitory effect on CYP3A4 activity.

Residual CYP3A4 activity in any 28 of 39 solutions tested, each of which has one different
health-promoting food component, decreased markedly depending on preincubation time. This result

suggests that those health-promoting food components have mechanism based inhibition on CYP3A4.

Keywords : CYP3A4, inhibitory effect, health-promoting food, mechanism based inhibition

CYP3A4
in vitro
mechanism based inhibition ‘MBI
1
2007 2009
1 39
1
8 234 0.5M
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Appearance of aquatic animals in organic paddy rice fields

Mitsumasa HATANAKA, Eriko YOSHIOKA, Yuki SHINOZAKI

Appearance of aquatic animals was investigated by the quadrat and the underwater light trap methods in
different organic paddy rice fields in 2009. Many aquatic animals , which had not normally been seen in

cultivation rice fields , were confirmed in organic paddy rice fields. They included Cipangopaludina chinensis laeta

and Gyraulus chinensis , which have decreased in number in every part of Japan.

The quadrat method was effective in the quantitative investigation of the aquatic animals in the paddy rice
fields. In addition , the underwater light trap method could confirm many species. Late June before the

midseason drainage and mid-August in the latter growth stage of rice plants are suitable periods for such an
investigation. To increase the accuracy of the investigation , an additional 7~10 days of investigation after rice

transplanting would be necessary.

Keywords : Organic paddy rice field, Aquatic animal, Quadrat and underwater light trap methods.
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it i TALY UALYHOFl Tricladida sp. 0.5 0.5
- - - BRI E M O —FE Nematoda sp. 3 11 21.25 8.25 3.5 57 17 2.25 19 7.25 3.25 1.25 50 0.25 0.5 0.75 0.5 2
- NI HRLA O Gordioida sp. 0.25 25 0.5
~FAHA AZNTHA Pomacea canaliculata 0.5 0.5
EARNTAS = Gabbia kiusiuensis 17.25 13.25 26 81.25 69 73 279.75 2 3 1 0.5 1.25 2.75 10.5
— =t HOFf Mesogastropoda sp. 0.25 0.25 0.75 1 2.25 1.25 1.25
EITIHA PAZFIA HHFIA Physa acuta 0.5 0.25 6.25 22.5 15.75 45.25 0.25 0.5 14 11 9.5 42.75 78 3.75 19.25 19.75 46.25 89
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RCd Fv Anax parthenope 0.25 0.25
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T T H L BO—FE Berosus sp. 1 1 1 0.25 1 5 0.5 0.5 0.25 1.25
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_ _ _ HE a0 Fil Nematoda sp. 0.25 0.25
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HATE - HATE Ho -fil Conchostraca sp. 0.25 0.25 23 8.75 29  4.75 65.5
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T AR EAT AR Gerris latiabdominis 2 0.25 0.25

TAREO—FE Gerridae sp. 5 2025 1 3.5 0.25 0.25

ALY FEIXLVHERO—FE  Micronectinae sp. 5 0.5 0.75 0.25 0.25
SALT RO —FE Corixidae sp. 0.25 0.25

v VELY avYVELY Anisops ogasawarensis 0.25 0.25
~ILIA LY ~LIAX LY Paraplea japonica 0.25 0.25

ayFay srday oAy raay Eretes sticticus 3.5 5.75 9.25 1.25  1.25 2.5

Frroany Hydroglyphus japonicus 0.75 0.75

oAy flo—fE Dytiscidae sp. 0.25 0.25 6.25 0.25 0.5 7

Ly NPT~ T I B Berosus lewisius 0.25 1.5 1.75 3.5 7 1 8
TV LY Coelostoma stultum 0.5 0.5

©IH I L)@ O —FR Enochrus sp. 0.5 0.5 0.75  0.25 0.5 1.5
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FEEGH 9 11 11 11 16 28 13 16 14 15 28

1 BRI NT Y 7 A7 DR E =T
2 FREGHT, fi4 230 -« O—F ) CILOFRLEE 2 TREMER DD A I AT U MrBERSM LT,

37



PRERSIVIRAEMOFEE K O A S22 3 1TRL
7. FEECIREARER L X R OMEATIX & 28 T T, AR R

HXD 6 AMD 8 A 4 [AIFHAE TH[RARORR LT,

EI=i Nl N Q[ Ty A VAV P aE (= AV = A =iy
(Eretes sticticus) X°7 =/VEAD G 70 & L OFEFAD KA
DS, BIRE X CILIE T Tl RS20
~ /L4 =3 (Cipangopaludina chinensis laeta) X°7" AU A1 51~
=t (Triops longicaudatus) 72 & 23RS 7. A%
TEATIX S 631.5 A/~ T~ LHBREL X 0> 167.75 i
1K /897 J0HZEESHL, HIREIX D 6 A7) 8
A D 4 [l THREROFER CTho 7. TR OfE (K5
DEEIL, BRBRELX TIIEAE /T IHAD 28.9% Tl

300 ris
I
—
—
- A -
7
80 |
70 ¢ M
60
50
~
40 — e
30 g
20 -
10 I
0 L= . . |

80

70

60

50

40 -

30

20

10

H 2L, WNTHEE T ARE (Veliidae), ~%7
ADNETH T, IBITRIZZAVAED 24.9% CTheh, <,
WUNCEASET THA, DA DI TH -T2, FloAR
IARFEEAEFES N 2D T

AR OFEEL N OMEARERORERS 2 X 7 1R LT, 1%
PRERELX ClXE A% 6 H FAI& N8 H hAajicE—2
DBV, FENET 7 H THE T 10 FFT% CTHEEL
7% 8 AW 16 flib i K&7poT-. — HIEITIX T,
EARE TR ARG D 6 A FAIDEHZ<EDBIERI
DUT=A, FEEITAHA IR T 13~16 FE CHERS LT-.

TR DA OHERE A X 8~11 1TRLTz. NTHH
XSS 6 A TRDRHZES, BT TIL 8 H i
ST D2 RSz, BEISRRER AL X Tl
WA 8.5~29.0 fE{K/ b7 THERE LT-23, IB1TXC
1% 6 A EAI7As 86.5 R/ N7y Thib <, ZDHIAK
BT AEmS RSN, HALEITE XY 8 A LI
(L7, 20 F 2 VBT EARED D720 b O OBERRER
X TCIE6 H A&7 H A, BITXTiX6 A L
MEUMEETH o7,

ART — ARSI DHERSREN D, A~ /LT X >k
BRECDCSMEATIX 20, AR AR\ TE<DK

100

90

80

70

50

40

30 -
10
NI B N

1o

16

14 ¢
12+ (
10

o IN) ~ o ®

10

38

11




AW DSHERIS TS, B RE IX LB TIX CHEML 72
KT ANNT > 7 A CIIAEUTE 372, AR S
DT RS L CHOBERBR R X A3 35 IR UABATIX S
BB FELIHEFRUAKE BebinoTz. HP 213K HLAELT
KHEIZEBWTOKAER BERELIZaR T —MNAAEITV,
K I CITIBA T K BB R g O FREE, 8 A%
MELIZEL, AH/KHE B CldavF=v H, AH/KH A
TIIKEAALY B ORENZ FEREZREL QD 5
[BIDOFHA T, MR E X 8T X ORI R E A&
IR T23, —F CIEEEITBAAERI S D~ 12
ZUREA L AR = TR B DN RS [ CRERES
ToZ s, AR BN OB AN/ D B LB O A
WAL D FTREMEDVRIB S AT,

A~ VT KNSR S DT, SERETED
BRI DT~ LT KA RS Ch 7= DIkt
LRSI X R OMEA TR AMBT TR Tho722 00D,

W EOIEFEIE L DB T O TIH R LD
ATz, Fo e AU A7 IR R 5 XA B A~ AR ) SR
W72, ARRIAY 6 A TRIBAIERILTZ. EDJF[AE
LA~ /L F e i5 CRIH 3D ARk A o — RSB T
HHOE Bz, i~ /VTHET 2 MO AR AT —RNC
FERN 2B A A CAR ISR D2 LI IO HEE DR A=
EMz 60T, 7 A FRIOHRTFURHZI X R mICA
AT — R~ ROFFIRREE 725 (1 12) . APIIRIIEA
Z U TRFICAERLTRY, B Z/KFIZZHLT
PR L, FI2IRAEIL TR T T DI E A~
TROEMEIZHEEPEM2 7. B KB ORI A
MBEFEOLNLZ LTIV AR RS E >EH T2
EINTERLARY, FEOPRMORER ASPEFS AL, [EAES
W LT=D TR I EE 2 BTz, - AU S RO
ZATHEZ O ZO T CAEIE TS, F-HERIETIES
EBIZZEDTICE ENDHBHEABINT 2 8 L0, A~
AT > — hOFGERNC > CTNDDAETRER DR S, {1
KE DN D7D >T-b Db,

BEAR R X1 T B OB Ml | D 7V i R 7
ST, ZAUX 6 H EANG 7 H TAICHT TELT-
BRE RN L QWD OB b, 2R kR
B (B 13) LT ABRERE I Lo TERMNE BB IED
A — X [N AR L 22 2N SRS B L HE L D B RR
XROEITIHDT, FORITAH HEORmL RSN
LTI MBS BRSO B LT 0 Tldzey v
EEZILNT-.

ITHEK N TAZIV = A (Pomacea canaliculata) 73
RERAEL, FBEVHOEHAREL CRBEER->TND

ZEMD, WEEKBICBWOCHREZ B IR E AT T2
X, A7V T ADYEERUAL L DD TRV g
Bz, 7B E X b M~ XL
7 IBAT KA A &7p s T3, B SB Li- HFEOFE
BuIAi~ L F XA ThHT-ZE0 0, R E T
SO BRNZ Jo TR LT Tl i b
7-.

IRAEAEW O IE B TIEE L CHE 20cm # 50cm D=
T — ez Wi 2 S i L7223, INHERTD 8 H %
FCHANTRE TH 7200, KB ook
A OE BT TFILELL TAR THAZEIVRENT-.
LinL, BhEDIR N 2 /VEHD G AE DAL R T
TeZenn, BB FIECMOTIE FIEORTBLETH
5. FIARIA R E ORI, 7 H BAodhTLLL
R, TEOBIZE> THRENRKEEL 72 >72bDD, 8 A
AIOHEREREL X O A Tl HHERE DRSS 0.8cm
(ZHEIH5 100 E1A/0.1 nd LL EDOARI XD MRS
TeZ e, ATy T 7R P ERI LT BRI S e
THEFEORMPILELEbnT:.



K FZANT T L, 2R T — NI~ v
FDOHAESCHR DT Tay i EihE DR K AEEY D
PAEDRIRET, filcb a7 — Ml A RRIDHRE Reb7no
T=Zemn, KAEAEYOFEFIELL THI ChLEED
. L, ARSIRRE DU ZEDOBREN N TH
0, FEEERIOEAEBOHER 2 WL CH HECay Fa vl
EaR T — AL B2 DRERPELNT-Z DD, FEHD
ffEsd/nl aR 7 —NREOHFER R L L TIEH T 528
NEFLWEE b,

FRAERH IO T IOFESFFLATD 6 A TA)E 8

H P A EOFHAAME KK O EH 2\ MEH T Th- 7.

ZAIUTRDEH T LK FHNIZK S AD 14 H FREERE
WU REI L7222 L0, KA LT BB ke
U7l B AR ORI L b o b=, 72
B, i~V F XK CIEIARA S — gt 5 H H ),
TEATX CIZEMZ %D 6 A _FAIC 7 e MEESi
7o, A7 MR DE LI ERZICIINGSEL, 10 HiZ
ETHEINEIAED D 92 Ln, BTLATD 6 A FAIE 8 A
HAJE D 2 [FIOFEZ FREL THAEA % 7~10 HEH
WCHIBIIFAE AR THZ LML Bz, BIfEAE A
TREEF M RIS KD B AUE O WA N S
AU, NPO VENEMZ AR RS2 2 —Th, A&
REHAA 2 7% 10~20 H, HHEZ % 30~40 H, Hifl
A0 3 [AIZAREL TS 10, LS HUso B Ll
HITITBIEC I CHOKE BN B2 D2 2D, FRA/K
DOFFFEHORPUTHE B Ui OE R 25 E 352
EDBVETHD.

1 AR S CITE TR B Tl b £<
DIKAAEOAE BAHERS, TITIE~ /L 2= R0 A
VI AR =R E R E N ME RN S DS B FA

40

MY

2 A~ VTHIH IO EBN S 0 -T2, —HFTiEAR
IIRRZAY B E DU MDD I AR Z BT

3 BEIRER BT 2301 DBR EAEE T B OB AL A5
DEEDNRB RO

4 KHEOKAELEYDEBHFELL CTaRT— AN
HINT, KFFANTY T IHEEZIH T 528128, &b
L OFEOHHR I AIRETHD.

5 AT TLATD 6 A TRIGAEEL -0 8 A
RO 2 EIFHEZ FIRIC, BHEZ % 7~10 H BB
TaIEHTHIENLETHD.

ABIOHITEIZSTZY, T TN BAROKEENTIE
FTOBURANLIZIS AL L BT ET

1) FEMOKFER - AR E DHEREIZ B3 2 BRI 5 61
(2007)

2) el 2 I Eh R, 43, 1, 35-40(1999)

3) PESTE: H/ERERGE, 52, 155-165(2002)

4) HHpsE— REEHGN, 59, 1, 23-28(2004)

5) KEEREGEIFH: T R A —THF9E, 67, 4, 335-338
(2004)

6) T4 HAERBES, 51, 1-12(2001)

7) BEE R AL A, 21, 4, 243-249(1983)

8) K AR : H A KA FL AR 2 XG0 (N A0k ) , B
MRS HRRZS, 336-357(1985)

9) ITHRE LT TosD MK O AL XWX B, -
> HiRR, 42-43(2005)

10) NPO {E NSRS E v 2 —1 30 HAUE
DD F 1650 A EH DOl - #liki - 2008, 6(2008)



R 224 FE B R bR HE SR 13 (2010)

GFRATCER A B i R

Field study on conservation of the aquatic habitats with farm ditches
in paddy fields and its influence on farming

Eriko YOSHIOKA, Mitsumasa HATANAKA, Yuki SHINOZAKI

The purpose of this study is to conserve the aquatic habitats by keeping water in the ditches of paddy

fields. A new ditch was set in a paddy field, and a sufficient level of water was maintained in the ditch

even after the harvest season. The kinds of the aquatic animals and the number of each kind were

examined by the quadrat method. The influence of the ditch on farming was also examined.

As a result, it was confirmed that the ditch functioned as an available habitat during the rice

cultivation season, as well as a spawning and wintering spot after this season. Furthermore, it turned

out that the ditch did not cause any significant burden to the farmer or his workload, and the yield

and the quality of the rice did not changed significantly.
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SR ASTE/EBRBINIIERT A LT =3RHET8 T H 23471
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Aquatic animal, Farm ditch, Paddy field, Farming

Ly RT =47 7 s R4 D LK S L TR, K
HAERER ORI AT TR Z B THED DT 3,
EERREE RS TNND.

S BB T 238V T, =2 /M) (Ciconia boyciana)

AT OOV EL T, BRERICHEUE L 7oAk E 150K
EHAED DI, KHAESLKBICEET 24EE MO
RIFGE OB E21TOZ 828D, 2v /N OfEE%
Bz 2 A A B B DM T TDY.

LnL, 2O GREH - R0 AL DAFAEL 720
—fREOKENZB W TERROREEEDDT-DIZIE, T
O PR CE BRI O N TEAREIL, AL
KHZENROHID. HINE(2007)1%, AHH gk Tk
FEERA 55D B TIELNAI 7B | ERH XD TR K IR D,
KA DA BHE L COFIMEATERL TD9. EH
Sl mIZERL, ’0)4:57‘;7%7%5‘75:*%0)7@3 TiE
ANTHZEIZEST, KEAMORE WZED IR
2 g AES NOUN _ou\fa)ﬁﬁbtwf%&%ﬁ%.



1 A

FRARIE, BRI BRI T mRET AL E T AT
17 RN e R 2R S PR O R BR [l 5 (2 8\ T, 2009
HF4H ) 5201048 H FTHEMMEL =, ZO BRI Tl
g7 7 R U TR AR R AL S SR o i 2 2 i U
FEHEDBON M Z Tz el ) ORERIFEE 21T > T D.
TR A R U T

1
20094 20104
R 5/7 5/6~5/7
HAE % 5/13 5/20
L 6/23~6/30 6/30~7/17
TR LS SHAETORM, KRR iZ
% K 8/17 8/25
I 9/8 9/16

2 A ER

BRSO REX A X 112779, 2009464 H 24 1 (Z
SR SN AK B OBEREIN T, FEHV O HKKCLT,
(8 5 7K ) &) ) B 40mERE L7-. 1EETFNEIL, #10HIC
BANT 73 1S LD BERE IR U MT
AZAED, IRIT, HHERE LA
D% /NI PR EI AR &
DIREKI30emIBHIL, %
D& ANKEEHNT, 8z
LRV A T o7, 20D i
#lL, AKFbFEs G
~8H)BIOUNFE%LE
TKEE DB EUK 23 AT HEZ2 1Y) f i
BISEC, AR B .
117~

c (%)

A ()

3 PEHIE

A RIL, S KEE, KR ELI-AKECLT,
[GRBR &), allR B & REREA- B A CRERE 3 2BK
HCLT, TEREE &) D3XELTZ. CAHIE, ik
FRETHEL CODZEMBATEDO I RIN L, ILETH
O ERLT-.
(VE EamE

T8 Sy 7K BE DR 1 3 JONERF & BRIZ AR D 57 15 o A L UX
EHEEFEMLT-. FEHRAE :ou\ﬂi, RIEAEFEDIL
DVBIUOHHEE 2N GLER L7 HEEICLVITEENE O
EATo72. IWERAEIZOWTE, HjTﬁTf&JA ZEBWTKH
TEORZAEEERREL.
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Q)

KAEAYZEXNRIZ, aRT—NEICLDTHEE H 1Rl0
B CHEMELZ. FAAIE, AR O3 R T —MEGE20cm X
}§50cm) %, i 5 K BE XK BEREIT 5 1) DI ZIE H e T3t
AL, FRER RS L OSKHIR Y, BEREDS2~351H OSRMN
TAMSEEEL, HNZR0.6mmD Ry hCHEEET L3S
WS-, LAmmAY S 2D 550 NIHNT KA A Y+
LT BREELT KBTI ATRER RV B ClRIE L,
] & 23 R 72 001280 % =& / — /L C i iE & N T A
EL, ERETs LU EE A TR LT,

1 B

5 5 KB DR BEIZHOWTIE, 7kf'é<§£t5z4om@1”ﬁ¥%
T RTCLAZE TITo72L 25, WANEEEIZ104y, HEEI1E
2124577, BEERDEZEITE54r DFF110% \(ﬁ* %Mﬂlom
WM72027.557) % B TZ. MERDVESE D I & pn LA (76 5
IKBEANEE) & H I DO BE S 53 D AT, 18 H T AU HERE
IBWIZERT b DB EATBEILCIE THY, 5K
DFRBI L > TEERENEINT D837,

HERFE LI DWW T, EREENRITEAD K E B
Tholz. ZHUTEE OFRFEIEELIFETITHZEn
TELHLDOThoTz. 7235, HEIRDTHILLFEH L
FALROD, 2EA LD AT F U AELT, &tk
DEERVIEZEI IV EThH T,

N EIZOWTIE, IEFEICL S TEBDRHLLOD,
2 7 4= O - ¥ C % B 550.7kg/10a 12 %t L CRBR H
534.4kg/10at72v), xHHREEI7 HIFIF RIS DI BN FSH
72 10a47-D DR LA HEZ 21T

Fio, WEICOWTIE, WTHOF, Kéb T X T1%
Kk THoT-.
2 (kg/10 )
20094F 20104 et payiEtae
AU 555.8 513.0 534.4 97
St HE 537.9 563.5 550.7 100
C/KH 524.4 475.3 499.8 91
2 B
SREE AR R O AR R

S5H~8HICHEMBLI-FHA CHRESNT-KELEYE
3, AT, AR OFHE TR I NI A OB E RS
FONREIX2, 3ITRLT-.

8 5 /K I, 145 H 020094F 213 23F %, 1230.67
EAR/0. 1m0 DA D RS, FEARETIL, BAE /T



(2009)

(i (A %c/0.1m1)

H 4 4 i 4 = 4 i"'sﬁ %k # ) WmOBR W PO i}
5/19 6/16  7/22 8/18 it 5/20  6/17  7/23  8/17 it 5/20  6/17 7/23  8/17 it
ALY - JALYHO—Fl Tricladida sp. 2.00 2.00)
E)TIHA ST THA EAE)TTHA Fossaria ollula 9.33 81.00 62.00 54.00  206.33 5.50 69.75 26.25 33.50  135.00 0.75 31.25 68.25 53.00 153.25
EIvE A ETVFIXvA~A Gyraulus chinensis 0.67 2.00 13.67 16.33) 1.25 6.75 11.50 19.50)
Yh~X A Yh~XHA Physa acuta 11.00 97.00 719.33  827.33] 0.25 1.50 3.50 16.25 21.50] 0.25 11.75 12.00
HE FHIIX ARIIX ARIIAFO—F Tubificidae sp. 0.67 2.00  10.67 1.00  14.33
B e AT EV AL ENBO—F] Erpobdellidae sp. 2.67 1.00 3.67
% IR XAV Asellus hilgendorfii 1.67 1.67]
B Al ahyay anyeyRo—fl Baetidae sp. 0.33 7.00 7.33
J%ay Ho—f Ephemeroptera sp. 4.00 4.00
hrR ARR AR O R Agrionidae sp. 0.67 0.67
HFh R Orthetrum albistylum speciosum 1.33 1.33 0.25 0.25
Oz Sympetrum infuscatum 1.67 1.67
FYTHE Sympetrum darwinianum 0.33 0.33 0.67
THIF RO Sympetrum sp. 0.33 0.33] 1.75 1.75] 1.75 175
o AR BHO —FR Libellulidae sp. 0.67 2.67 3.33] 0.50 0.50 0.25 0.25
HALY T AR EAT AR Gerris latiabdominis 0.33 0.33] 2.50 0.25 2.75]
ZAaF IAH Y Ranatra chinensis 1.00 1.00]
ayFay soaay Feirany Hydroglyphus japonicus 0.33 0.33
Loy anyiifo—f  Hydroporinae sp. 033 033 067
TH LY {O—F Berosus sp. 0.25 0.25] 0.50 0.50
=1 L Peltodytes intermedius 0.33 0.33)
N HA RO Tipulinae sp. 0.33 0.33
7 Tipulidae sp. 0.50 0.25 0.75 0.25 0.25
ES UV EraA)AHiFO-—~f  Tanypodinae sp. 9.00 9.00)
2 AYHHiF O —Fl Chironominae sp. 0.33 6.00 6.33
22U HRO—HE Chironomidae sp. 3433 5400  27.33  115.67] 17.75 2.00 2.00  21.75 6.00 1.50 1.25 8.75
217 RN RO —F Ceratopogonidae sp. 1.33 133 2.67 025 025 025 075 0.25 025 050
FFAT YFA=RO—F Sciomyzidae sp. 0.33 0.33]
- A~ HO—F Diptera sp. 0.50 0.50]
e ATV TVHTV LT =H T Hyla japonica 0.33 2.00 2.33 0.25 0.25)
THA TN YVFIH T Rana rugosa 0.33 0.33
18 1A H Gt 11.00 133.67  246.67 839.33 1,230.67, 5.75 95.00 39.50 65.25  205.50] 0.75 39.75 70.50 66.25  177.25
T H gt 5 9 12 16 23 2 8 7 9 11 1 5 5 4 7
1 A 12T — MO b= O fk R~
W2 RT3 - - O—FR) CHUOTRE AT D AR B DI EIN TV MDERS L.
4 (2010)
(A {45/0.1nf)
@i 4 B 4 B 4 w4 = 4 [ N . W oBmoW B
5/24 6/14 7/20 8/25 Ei 5/26 6/16 7/21 8/23 i 5/27 6/17 7/21 8/23 i
v¥ A =F AT =F 7= Semisulcospira libertina 1.67 0.67 2.33
E)TIHA E)TIHA EAESTTHA Fossaria ollula 69.67  227.00 84.33 32.33  413.33 1.50 39.75 14.75 10.75 66.75 6.00 17.50 0.50 10.50 34.50
EFvF IRV A~ A Gyraulus chinensis 2.67 19.00 0.33 22.00 0.50 0.25 0.75
eI HARO—H Planorbidae sp. 38.33  37.67  47.33 9333 216.67 0.25  10.75 4.50 6.75  22.25 0.50 0.75 0.25 1.50
Y h=X A FhvXHA Physa acuta 1.33 15.67 13.00 325.33  355.33 6.50 6.50 7.25 20.25 0.25 0.50 0.25 2.75 3.75
HH v AVRF LV IA L Sphaerium japonicum 1.67 5.00
HE APIIZFO—F Tubificidae sp. 25.00 62.33 97.00 26.33  210.67 1.25 1.25 2.50 0.25 0.25
LA B AVENFO—FE Erpobdellidae sp. 0.33 5.33 2.00 7.67 0.25 0.25
B UIVLY IALY K1y Asellus hilgendorfii 3.00 1.00 3.67 1.33 9.00 0.25 0.25
il Hray iy ay ah ey fo—fl Baetidae sp. 3.00 3.00
- Hay A o—F/ Ephemeroptera sp. 0.33 7.67 8.00
% ARhR D—FE Agrionidae sp. 1.33 1.33
TAA R TAA AR O—FR Lestidae sp. 0.33 0.33
% JYARR Sympetrum infuscatum 0.67 0.67
AL TTHF Sympetrum eroticum eroticum 0.33 0.33
T A JBO—Hl Sympetrum sp. 1.33 13.00 3.33 17.67 1.00 3.00 0.50 0.25 1.50 0.75 2.50
—ff Libellulidae sp. 3 3.67 3.67 32.67 1.75 1.75 0.50 0.50
HALY TAR AT AR Gerris latiabdominis 0.33 1.00 1.33 0.50 0.50
Gerridae sp. 0.25 0.25 0.50 0.75 0.25 1.00
AT F Ranatra chinensis 0.33 0.33
IYELY Notonecta triguttata 0.33 0.33
hEsT b T L~ T Cheurmatopsyche brevilineatus 0.33 0.33
ayFary ALy AT H LV EO—FE Berosus sp. 0.33 1.67 2.00 0.50 0.50
SIHLFGIALY  AHUFIALY Peltodytes intermedius 0.33 10.67  11.00
N WA R H3 A AR O Tipulidae sp. 0.50 0.50 0.25 0.25
22 wraxyhifo—F  Tanypodinae sp. 1.33 17.00 1.00 1.00 0.25 0.25
ESVUL T8 Chironominae sp. 0.33  46.67 3 0.50 2.00 2.50 0.50 0.50
2 AY B FO—FE Chironomidae sp. 0.33 1.00 49.00 68.67 52.50 0.50 53.00 4.50 75 13.25
XHH XA AR O Ceratopogonidae sp. 1.00 0.33 1.67
YFAT YF TR Ol Sciomyzidae sp. 1.33
IXTT IXT T RO—F Stratiomyidae sp. 1.33
- N Ho—Fl Diptera sp. 0.67 0.25 0.25 0.50 0.50
Wi AXF k= Frafto—f Odontobutidae sp. 0.33
[DES AT THTN =R TwH Hyla japonica 0.33 0.33 0.25 0.25 0.50 0.25 0.25
THH T VFH T Rana rugosa 0.33 0.33
- J )V HO—Fl Salientia sp. 0.25 0.25
fE K % EF 167.33 384.33 359.33 578.33 1,489.33 7.25 118.75 28.00 24.75  178.75 7.25 11.75 14.25 59.00
i H i 8 14 14 23 27 6 11 8 3 13 4 8 6 4 10

M1 HIE1 2R T — MO )iz DIE KSR 7.

X2 FREEE FRA D3 - - - 0 —Fl) TR & A

AR DD BT T MDA LTz,
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Z 74 (Fossaria ollula)<>H 7~ 771 (Physa acuta)Z?
H¥A(85.3%) &= 21 7 FH(Chironomidae) (10.6%)7% EA7
LR R LR oTc. 24 H D20104F 121327 FE 4,
1489.331EA/0.1 i DA RS, AL FRIIZH
BB HL TR, ZOEIA1E68.1% 2K TL, AFIR
ZFHTubificidae) (14.1%), =AY HFHL0.7%)3FFUUTHE
Wz F 72, A% U(Ranatra chinensis) D H, 4
7 I X L (Peltodytes intermedius) D %h ., BT =F
(Semisulcospira libertina)%, i 5 7/K D A CHERI I
FRIZ2HHETLARERRICDIE T2, 72k, 24FH D6 A B X
W7TAOREFIZTIE, HHKENTT IANTAEY
(Cynops pyrrhogaster) DR KOS AEB BIZES L7z

AR I, 14 B3 114855, 205.501814/0.1nd D4
WMDSHERB S A, MBS Tk, HEH(85.6%), =AU B E
(10.6%), 7 AR EHGerridae) (1.3%)75 EAi% 58T
7-. 24 B A3FEEH, 178.75Mf14/0.1nd D W HERR
A, AR EANEEEG1.5%), AU HFEH31.6%),
T AREHLibellulidae) (3.5%) Tlh-7-.

KPR I, 147 BIE7FESH, 177.25fEK/0. 10 D 4=
MIDSHERRS . FE RS TIE, HEEOME 5 %5393.2%L
3XD P THELEL, WNT2 AU E4.9%), bR F
(1.1%) ONETH 7. 24 BI1X10FE%H, 59.00#{4/0.1m
DEWDFERSZIL, EAEE D EA0iE, 148 LFEERIC

FH67. 4%), =2 AEH23.7%), FREHE.1%) Th-7-.

23

5 8 )4

400 800 1,000

1,200

1,400

5 8 )4

600 800 1,000 1200 1400 1,600

( /01 )

3 (2010)
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Wiz, AZED1aRN 7 —M Y720 L OFER O
HEB A X4, SITRLT.

B G K CIX, 10 BIEARR, fes A
ZU T L720, INHERTO8 A £THIMLT-. 24£ 013,
THATBRAA DS ) B A CREIC8HE, 167.331#{£/0.1 i 23
REN, PTLAERT 6 H ~7H I E AR I00m L,
FREEBIIRE DN S22 o7=b DD, 8 A%, ks
Hlze—r Lotz

BRI G, ARV, 204EEBIZ5~6 12
DI, 5 KBS HE CRFRR & B0 5 8 %
IRLTEDS, BT LEDOTH ~8H 3% I A DK AEE 7R
ST, ROV L, MER X6 A IBRIRIERIE V&
PRoT=M, 24E HIE6 A N —27 L7220 F DR 4 A ]
LTz,

SRR CIE, 148 BNX7 A IS, 24E BiZ6 A Ik %o
B — 2R LIsb DD, 258 TR IZ100f#4/0.1 m
DL FCHERB LT-. TSIV, 145 BIE6 A LIREIE
IERIT WV EZR 7228, 24F BIXiRBR H L [RARIC6 A 28—
JNCE DB T D AR LT,

WA, EARECT BALIC R BN HHE, AR,
TH, PRI OWT, FET L OB OHER 416
~9|TRLT.

HHEIL, T X COXTREERBOHER L RCHE R 2R
L7c. FTz, 85K T, 5EE D8R IZY I~FXHAD

( /01 ) ( )
900 7 25

1 20

1 15

10 |——

4 (2009)

( 701 ) ( )

5 (2010)



( fo1) ( n1)

2009 2010
00
0 500
50 o
0 w

El %0
m m

100 100

5 6 7 8 5 6 7 8
6 (2009-2010)
L 2009 L 2010
| R LLLL
5 6 7 8 5 6 7 8
7 (2009-2010)
fm 2009 ‘) 2010
' 5 6 7 8 ' 5 6 7 8
8 (2009-2010)
e 2009 L 2010
' 5 6 7 8 ' 5 6 7 8
9 (2009-2010)

HE RN REIRAELTT20, (EIRE)3787.001# {£/0.1
mEAaLT-.

ARIZET, 5 KB TIXIFEO7TAIZO TN
HOM3 2R Cho7o03, 247 HIX5 A REACTREIZ25.00
EA/0.1nd & 720, 7 A O — 7 I121397.00{# 14/0.1 nf
(CETHNLT=.

NI, 5K TR, HERIXTHOE —JIFET
HMU 723800 3 A2 R LT3, 24F BI36 A £ T
EAERLIVT, 7TALRRIZEEE L. 2k, Bk

([ H/0. 1)

ME B4 B4 4 %4 fi 55 K 5 )
9/16 _10/13 11/9 12/T  3/29 it
Wl ooRLy - YLy HO—H Tricladida sp. 167 167
< =f =t =+ Semisulcospira libertina | 0.33 0.33 100 1.66
TN BTN ARTIN Fossaria ollula 2433 1833 4833 4567 2267 159.33
[vacy KRR N L] Gyraulus chinensis 2033 700 167 100 900 39.00
L7 AR~ Planorbidae sp. 3.00 200 6.67 11.67
REAcr KON v Acv K Physa acuta 3100 1167 97.33 96.33 0.33 236.66
CE S VAR NV ARRHO—TE Tubificidae sp. 067 100 267 133 567
i 77vhy WAy Why Asellus hilgendorfii 033 300 033 033 399
Bl % Ao~ Libellulidae sp. 0.33 0.33
wrs - WrTEO—H Plecoptera sp. 333 3.33
WFay  Fvamy Fhyamy Hydroglyphus japonicus | 2.67 033 3.0
Berosus sp. 067 133 933 133 12.66
Peltodytes intermedius 0.67 0.33 1.00
-f&  Haliplus sp. 0.67 0.33 1.00
Tipulinae sp. 2133 267 9.00 267 3567
Limoniinae sp. 033 067 1.00
Chironominae sp. 0.33 033 0.66
22RO Chironomidae sp. 0.67 033 167 2.67
i A Ceratopagonidae sp. 133 467 167 400 1167
wh AR —H Dexidae sp. 0.33 0.33
YFn'z YFNTRO Sciomyzidae sp. 0.33 0.33
Tk ¥ ot 8367 6498 17466 16633 4366 533.30
O 12 10 13 9 9 19

1 BT 0 Db YO B AR
X2 HEHI, AR O TIOMLERT D REMDHIH AT DRI,

HCIE, 2pFEHIC6 A TN 2 m A Rbi, FFc2
R IZIE55. 75 A/0.1nd £ T 7=, — S5 D xR
IF2H4EEY, 6 HHDWNETAIZEDOENN Abdh
DD, W HIH10MEA/0.1m LL N CTHEB LT,
MoARET, 14 B S KIS TIE8 AT, BRI X
ORI CIE6 A I — 2 L 725728, W0 (X 51
/0.1t LA FCHERR LT, L L24E T, fliZ KK T
5 H S CREIZ26.661E 14/0.1m 23RBS AL, & DK
DU, 8 AITRIL A O L Te 7. 3R B LU
FRIE, 14F B LRBEIC6 H e — 272720, 8 A%k 518
/0.1m% EADZ L7k o7z,

IS D ATl

AL, 9H ~12H BLOBH DEFSBIRISERL-Z. 1A E
FO2 A I3 5 AKBENITKAL 2 72<, IR NZ Ko TITAH
T K NEDRIUZH T2, kLTI, £
7z, 3A DAL, FEAKIEHDIH 29 FIZFERMLT-.

PREESN T KA A E SR LT, SEIOFHAT, 19
FE¥H, 533.30fE {A/0.1m MBI L7z, MR EITEA
E)TITHARLY I1~=F T AED B FAH84.1%E 18 LT
WS, ERLISNOREE, 7 R B Tipulidae) (6.9%),
77 5 FH(Hydrophilidae) (2.4%)%5&72o7-. [E{REL,
¥ oY —271 30T b 11 A T, 3H OFFAETH HEHD
1ED, NTHO R, avF 2O BRL RS,
728, 1LA OFFAE I, RERESAN CHE—DKL LR
LG KEENT, BEINEATO N RN SR B S LU



5 5 KT, PR IR EEED10m Y 72030
SBRDOVEERTH -T2, F7-, MEEFE B, X<
KRG PRAE, 18 OREE FIEEOHRPANTHY, LK
FEVHL IR 9~ DR 572 55 %5 (51 - 18 5 /K G PN D B 1
FDENEN IR AE LRIl n, EREE E,
RARLIRB ST EE 2 BN, SHIZ, WEIZ DN
THRRA LT FRFEORE RGO, WEH1EKTH
ST, TNHDOIEND, G KBEOREIZLDEE~D
BT b B2 BND. 72721, S KO HE
IHIVERHF S TEIRN =D, EEORINE2D. 4Bl D
R HOWNEEZSLICRE T 5L, 10a0 7K HIZA1E
1.5mODfE Zh K 2 10mex & 3 4L, #I8kg(1.5%) DRI
EIRBZ D, AH OB ANICEEL T, ML OMfiiEE
ITHTEDBMETHS.

EIRAE TR, RBEHBIX ORI EEE, 6 H 2 —2
ZAE RS, FEER S I T A A R LT ZhU,
6 H NRINLTH ERICOHT AT b P FLEZDHZD
MIWTEAKIC L DB 2 D, 1)11(2008)1%, KHIT
BOTREAVMOZIIT T LML BRI
INTEIRNEFERL TRV, AEIOMETY, TEEA
JoRER Lol — O S KEE T, [EE%, FE¥H
BEBICHIFABU T2 &7, ILHERTO8 H ECHIM
T HMERLIZ. ZNHDOZEMNE, LRk
DR E P BRBEO AL ALV K N IC B
T, FIZHAKL TOBE S KL, KAEEDIZESTH
BRI DBREEO BT B A S T T E B LT
REL QW =EE 2 bND.

7z, INHER OFRA I RO BEII N S B 83 S
L, SHOFAKEHZOFETH, HEDIZNEZLDAE
WMIPSTERSNTZ. IBHIT, 24 H D5 A K RICBIT 58 5
IKEEOREAENT, 145 H D15 205 ETHIMLIZZ &0
O, IHERL S BUK A A REZe RO K B BRA1THZ & T, i
SR D FETH - BRASGT U CIREL, BRI
DEYOEENNT DI NAEE 2 B,

B K OLE B 24 B 2 5L, BiREL, kA
HEHITHIIML TA. RS HEADS BALE B 7m0
AL TWDHS, ZOE HER1$85.3%7)568.1% 2K T L
7-. [FRRC, LIS OFRIZ OV T, OB
IR, PRI, B oo BB(T 1 NTAEY,
K> =8 (Odontobutidae) %) 233 20, il 5 /K & Okt
X TAEWRDEDNZ /2D D DB T LN LS NS,

20104 DFEF N OEIAEIZE B 35L&, S KIEKIC
BT, R RS H 5 CRENC26.661E 145/0.1 nf 75

46

RBENT2—FT, 5A~6H DO FENILEAL Ao
W NI > CUa, R D7RE DO ANTIEO S I,
WM KAERBOAEHEL TEMBNTEYY, Zo
R (A O — 2 2l 2 72 b ARG O &I L
S TR O BN Z DAV FTREMEDNE 2 5
5. UL, RCEHAESEL THNDARRIXEDS A
~6 H DEEEAE RHELE B UL oA RLTEY, K
NS DB LSO ERG G E TERNIEND, 72
BRADPLETHS.

Fio, PR OREREE RDE, 5K D53.00
fE&R/0.1m Tk L, xR HIE3.00fE{4/0.1m CThs. =
L, B2 IR 5 K H % #96 nd (1] : 151.0m X & X6.0m)
RETHE, WM 1a(100nt) 25 1 2H 24 A8 A 503 15
BNDZ LD, IR EHT, BHERGEOHE N
(ZEVKRAEAY DL BT CHHKENBA L TNDL,
— DL DIKENZE G K BE PR ESAVIUE, D7RNA
N—REG T, RHHEMIE O T E LFEERIZ, Mo
BHIEL CRERFEENEZ R TIENTEDILDEEZD
no.

BUE, BMOKEA TIEIMEZLO~—27 | OBV L
W, AEMSERVEICECE LT BMOKEEE D FENEL, FEY
HATERAL COaza=r—val a2t QOB A A
HEHEL TODD. ZO ISR K> TERES L &
MAKEEMINZDOWTIE, (HIMlfEZ S T2 b Dk
DHEV MR TSN TWDEAILH DY, Z0, At
D~ —0 &G LT e - lioe a2 —BRE L TR S
RSN HUE, U P LD RIS nD.

i S K DOFRE LK AEAEY O A B A k35
BRI, BEAFEA I L 72 307K HAERE R OIR A
ICEWRT D, OLODOFERFILEEEZ LS. 5141,
ZHVUCEWRA T [R5 X 2 DA DWW TH koD 5
THIZdHoTo I TRETL, Ffit rlREZR AR I L T
ERMETHS.

1 5K, BREERIC27.50/10mE T D0, D
BOMEFRFEFCU R - IWE A~ ORI D7, BRIZXK
e X 7= 2 LK AT ZE N FHE TS,

2 G KL, KFERES I TR OBRE DT B
ST, ARAEAEYOAEBREL CTHEEET D,

3 UIHER D FIREZR IR il 5 KBS N A K E L 5281
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160 138
7 10 17 30
40 25 50 27 60 39
70 80 94
1
3
76 27
5 1
86 21 1 10
11 9
12 9
10 13 10 1 20 1
3 60 3
http://www.pref.ehime.jp/040hokenhukushi/140 19 0103 1 0140 1
eikanken/kanjyo/index.htm
1 14
HUS
1
(1) 41 5 30
50
7 4 1
3 20 2 30 50
5 298
1 2 15 0103 1
2 5 21 0157 1
3 8 17 0157 2
4 8 24 0157 1
5 8 26 0157 1
6 8 28 0157 1
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8 9 3 0157 12
9 11 20 0140 1
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)

18
4
3368
55.2 5
0.2 7
HIN1 2009
RS 1426
38.5 3.0
2003 11
295
0.4
49.6 0.7
20395
551.2 1.2 1
3770
1.1
3974
2.6
10
276
0.6 7
1579
0.8
10
17
0.4
1645

8.0

1836

12

101.9

107.4
3 7

7.5
5 7

42.7

0.5

44.5 0.7 7
1155 31.2
0.7 4 6
10
10 1.3
1.0
524 65.5
0.6
6 1.0
1.4
1
10 1.7
0.9
1
295
49.2 1.6
10
7
5
171
15.6 1.0 124
47
52
4.7 0.7
42 10
35 3.2
0.6 21
14
105 9.6
1.0 96 9
137 22.8 0.7

0.2 0.2



0.7

3

19.3

1.8 57.7 50.0
164 30
59.4% 1.6
J 20 40
25.7 0.9 25.5
22 276 232 19.0 2.7
44 9.3 18.4 6.5
16.1 3.2 14.8 3.5 11.2
105 90 15
7.3 6.3
C )
10 6 1 1 2 2
43 11 6 8 18 1
33 14 7 3 9 1
98 35 14 12 37 8
20 6 3 10 4
40 20 3 10 2
32 13 6 8 1
276 105 41 36 94 19
0-4 1 1 3
5-9 1 1 2
10-14
15-19 2 1 1
20-29 14 5 5 3 3
30-39 13 9 2 1 4
40-49 20 8 5 7 4
50-59 26 8 4 7 7 1
60-69 35 10 7 5 13 2
70- 164 65 28 10 61
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70

0.9
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2 IS-printing IS
9 10
(1) 10
IS
2010 9 21 PFGE
(0] f498 499 f500 501 502 5
H VT 2
IS(Insertion Sequence)-printing System
PFGE VT1 RPLA
CLSI VT1 64
ABPC CP SM VT2 PCR
TC KM SXT FOM CPFX NA CTX CAZ IPM stx1 stx2 VT2
12 CTX CAZ stx 2¢ variant
Double disk synergy test Extended- 12 11
spectrum [3-lactamase ESBL ABPC
7 1
(0] 0103 1 0157 19 3 0157:H7 VT1&2
0140 1 H VT PFGE 513 IS 317575-611756
0157:H7 VT1&2 19 0103:H7 VT1
0140:H43 VT'1 1 5 7 O157:H7 VT2 8 28 29
8 0157 2 1 IS
317577-211757 PFGE
EHEC 0157 VT1
2010 0157 19
IS-printing System PFGE
2 IS
7 2010
VT PFGE IS 2)
O H RPLA PCR 0157
1 2/15 1 103 2 1 1 eaeA 1
2 5/21 1 157 7 1,2 1,2 eaeA ABPC,SM,TC 527 717555-611657 1
s 8 2 157 7 1,2 1,2 eaeA {513  317575-611756 2
4 8/21 1 157 7 1,2 1,2 eaeA c148 717577-210657 1
5 8/29 1 157 7 1,2 1,2 eaeA 514 317577-211757 1
6 8/26 1 157 7 1,2 1,2 eaeA ABPC,SM 333 117175-601757 1
7 8/28 1 157 7 1,2 1,2 eaeA 173 317577-211757 1
501 305057-311457 8
9/3 502 305057-311457 1
8 0/24 ( ) 12 (10) 157 7 1 1,2 eaeA 500 305057-311457 1
ABPC 498 305057-311457 1
499 305057-311457 1
9 11/20 1 140 43 1 1 astA 1
21 (10) 21
1) 1
2005:a; 2006:b; 2007:c; 2008:d; 2009:e
2) IS (Insertion sequence: ) 4 PCR
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8 2010
T M
emm
11 10 S;reptococcus pyogenes 28 emm87.0
PCR EHEC
IS-printing System PFGE EIEC
ETEC EPEC
ABPC SM TC 3 EAEC
1 ABPC SM 2 1 ABPC 1 9 10
ESBL 393
46 8
6 60
2010 1 T 15.3% 60/393
M 2009
emm T T28
M emm emm87.0 2010
/ A 517 emm8'7 8 48.4%
9 8
8 5 Campylobacter
2 Jjejuni 6 Campylobacter coli 1
A 9 Campylobacter lari 1
SEB 4 7
B 2010
Penner
A I R Y
2010 1 1
3 PCR
ETEC 1 elt
EPEC 33 eaeA
EAEC 7 agglk CVD432 4 astA
aggR CVD432 1 astA aggR
4
6 Salmonella
Enteritidis 3 S. Virchow S. Braenderup O7
1
11 eaeA astA aggR bifpA invE elt esth

paH EAF CVD432 stx



2004

2005

2006

2007

2008

2009

2010

026

O112ac
ouT

ouT

o1
08
015
018
025
026
044
055
078
0111
0119
0124
0125
0126
O127a
0153
0157
0164
0166
ouT

L

[y

27

078
o111
0119
0126
0O127a
ouT

g P NP DN

15

10

4

(o2}

Campylobacter jejuni
Campylobacter coli
Campylobacter lari

16

28

13

N = Ol

Salmonella Saintpaul (04)
Salmonella Typhimurium (04)
Salmonella Infantis (07)
Salmonella Oranienburg (07)
Salmonella Thompson (07)
Salmonella Virchow (07)
Salmonella Braenderup (O7)
Salmonella (0O7)

Salmonella Enteritidis (09)

1

[T e N

/ %

36
(6.9)

37
(7.9)

22

(9.4)

20
(6.8)

8
(2.8)

13
(4.9)

60
(15.3)

524

470

235

293

288

263

393
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CFDN LAMP
LAMP
3 36
16 Mycoplasma pneumoniae
8 44.4%
P1 6 a
5 11
10 2010
1 2 3 4 5 6 7 8 9 10 11 12
ouT 1 1
o1 1 1
0119 1 2 3
0153 1 1
0164 1 1
ouT 2 5 8 3 4 3 1 27
3 6 8 3 6 4 2 33
078 1 1
0111 1 2
0119 1
0126 1 1 2
0O127a 1 1
ouT 2 5
1 1 5 2 12
A 1 1
I 1 1
R 1
Campylobacter jejuni
Py J€) v 1
uT 1
2 1 1 5
Campylobacter coli 1 1
Campylobacter lari 1 1 2
Salmonella Virchow (O7) 1 .
Salmonella Braenderup (0O7) 1 1
Salmonella (07) 1 1
Salmonella Enteritidis (09) 3 3
2 4 9 9 6 15 7 2 6 60
/ % (13.3) (28.1) (25.0) (15.8) (48.4) (21.9) (5.7 @67 | @153
22 22 20 30 32 36 38 31 32 26 35 69| 393
11 2010
2 3 4 5 6 7 8 9 10 11 12
1 3 2 6
Mycoplasma pneumoniae | a 3 2 5
1 3 1
1 7 7 1 16
/ % (100.0) (77.8) (36.8) (14.3) | (44.4)
1 9 19 7 36
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3 RS 5
1 4 19
12 8
4
FL RD-18 Vero 3
MDCK
PCR 16
EM RT-PCR AM
PCR 564 EV
198 EV 71 3 8
35.1% 417 EM 29 19
PCR 216 51.8 2
12 CA6  CAl6 1
13 EV71
8 2 5
12 A AHS3 8 12
15 B 10 1 AHlpdm09 AH1lpdmO09 EV
1 2 12 51 CA4 6 CB4 6
2009/2010 AH1pdmO09 CB2 3 CB1
25 1 EV68
12 2010
1 2 3 4 5 6 7 8 9 10 11 12
2 1 1
3 1 1
68 1 1
71 7 5 6 4 6 1 29
4 1 2 2 1 6
A 6 1 1
16 1 1
1 1 1
B 2 1 2 3
4 1 1 1 3 6
25 1 1
1 1 2 1 3 1 1 1 11
AH3 3 2 1 6 3 15
B 1 1
AHlpdm09| 32 17 2 51
RS 7 8 2 2 1 3 2 6 31
1 5 1 5 2 1 1 16
1 1 1
2 1 2 1 1 1 1 2 9
5 1 2 1 2 1 2 9
6 1 1 2
1 1 1
43 31 11 16 10 10 17 16 9 9 11 15 198
67 43 37 A7 60 58 43 44 36 38 54 37 | 564
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Ad 1 1 2 9 5 9 40 185 SV 27 125

6 2 Ad 25 11.6

2009/2010 1

Ad 1 NV
2010 10 NV SV
1 1 1 Rota Ad
AH1pdmO09
NV 122 G 4 G 118
56.4 Rota
13 2010

1 2 3 4 5 6 7 8 9 10 11 12
Gl 2 1 1 4
Gl 19 19 12 3 5 1 1 9 49| 118
4 3 7 2 6 3 1 1 27
A 1 1 2 20 10 1 35
NT 1 3 1 5
5 4 4 3 1 3 1 4 25
1 1 2
31 24 23 37 18 10 6 2 0 2 10 53| 216
3 5 4 4 18 28 34 30 31 24 27 18| 226
26 26 23 33 3 38 40 32 31 26 37 70| 417
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22 2ME 1/8
2ME
1 8 HI
8 HI 9
100 2ME
1
5
22 8 9
65
FL RD18s \Vero
2 7 9 10 2
80
HI 6 Bl 6 2
JaGAr#01 1
HI 40 S
1 22 HI
H I 2ME
<10 10 20 40 80 160 320 640 (%) %)
7/5 10 | 10 0
7/13 10 | 10 0
7/26 10 | 10 0
8/2 10 | 10 0
8/17 10 | 10 0
8/27 10 71 2 30 1/2 50
9/7 10 | 10 0
9/14 10 1 7 100 | 0710 0
2 22 ( )
1 2 3 1 2 3
0 1 1 1 1
1 9 1 CB1 10 7 1 CBl 8
2 3 3 CB1 6 6 6
3 6 6 5 1 (Ad2) 6
4 4 4 2 2
5 3 3 6 1 CB1 7
6 1 1 4 4
27 0 0 0 4 31 31 0 0 0 3 34
CB1 Bl Ad2

61



3 19 1 27
249 4.2 B/ ( )
(PAP) 30 40 42 46
0 26
3 10 B/ ( ) 15 19
10 14 15 19 20 62 10 14 20 50
69 84 5 9 30 13 36 09 60
31 58 0 4 12 0 8
4 2005 5 10 14 89 5 9 67
15 19 20 29 48 50
5
22 7 8 249
A
HI 4 22 10 23
2 5 20 100
A/ [7/2009pdm A A MDCK
/210/2009 B B/ /60/200 B/
14/2006 40 HI A 1
A 5 9 15
3 22
(10 )
<10 10 20 40 80 160 320
25 22 2 1 3 12.0
36 20 2 3 5 6 16 44.4
10 14 35 11 1 2 7 13 24 68.6
15 19 26 7 2 1 1 15 19 73.1
20 29 25 4 2 2 1 4 5 7 21 84.0
(Beijing-1 | 30 39 26 12 10 3 1 14 53.8
) 40 49 26 11 6 1 2 1 15 57.7
50 59 24 14 4 2 1 10 41.7
60 26 18 1 3 1 1 8 30.8
249 119 25 18 10 12 21 44 130 52.2
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22 HI
HI 10 40
<10 10 20 40 80 160 320 640

25 7 5 4 2 5 1 1 | 18 720]| 9 36.0

36 8 1 3 8 13 3 28 778| 24  66.7

10 14 35 1 3 11 15 3 34 97.1| 31  88.6

A/ 15 19 26 7 2 4 2 6 2 1 | 19 731| 13 500

/7/2009 20 29 25 9 1 3 4 5 2 16  64.0| 12  48.0

HINI)pdm | 30 39 26 17 2 4 1 1 1 9 346 | 3 11.5

) 40 49 26 |10 6 4 5 1 16 615| 6 23.1

50 59 24 |12 5 2 4 1 12 50.0 20.8

60 26 |14 7 5 12 46.2| 0 0.0

249 | 85 29 32 35 44 16 6 2 | 164 659 103 414

4 25 | 23 1 1 2 80| 0O 0.0

3 [ 19 8 5 3 1 17 472 4 11.1

10 14 35 |21 10 3 14 400 1 2.9

15 19 26 |14 1 4 2 3 2 12 46.2| 7 26.9

/2{0/2009 20290 | 25 |15 6 3 10 400 1 4.0

H3N2) 30 39 26 | 18 7 8 308 1 3.8

40 49 26 |16 4 5 1 10 385 1 3.8

50 59 24 | 19 3 1 208 1 4.2

60 26 |21 3 1 1 19.2| 1 3.8

249 166 43 23 7 6 4 0 0 | 83  333| 17 6.8

25 | 23 2 2 80| 0O 0.0

3 |15 12 4 4 1 21  583| 5 13.9

10 14 35 6 7 13 7 1 1 29 829 9 25.7

15 19 26 7 10 2 19 731 4 15.4

B/ 20 29 25 8 10 2 17 68.0| 2 8.0
/60/2008

( y | 30 39 26 5 10 5 21 80.8| 11 423

40 49 26 1 8 1 25  96.2| 12 46.2

50 59 24 6 4 18 750 6 25.0

60 26 | 14 2 12 46.2 7.7

249 | 85 58 55 34 14 3 0 0 |164 659| 51 205

25 | 25 0 0.0 0.0

36 | 18 11 4 18  50.0| 3 8.3

10 14 35 |12 10 7 5 1 23 65.7| 6 17.1

15 19 26 2 3 5 11 5 24 923| 16 615

B/ 20 29 25 2 7 1 1 2 23 920 9 36.0
/472006

( ) 30 39 26 |10 6 4 5 1 16 615| 6 23.1

40 49 26 9 6 4 6 1 17 654 7 26.9

50 59 24 |10 5 6 2 1 14 583 3 12.5

60 26 [ 19 3 2 2 7 269 2 7.7

249 [107 51 39 41 11 0 0 0 | 142 570 52 209
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0157 026
44  58.7%
7 9.3%
8 6 75.0%
3 1 33.3%
150 Infantis 5 S. Schwarzenground 1
75 S. Infantis
0157 026 75
22 25 1 4.0%
22 10 12 C.coli
25
EHEC
0157 026
2 2 0 0 0 -
14 9 0 0 0 0
2 0 0 0 -
{ 4 0 0 0 -
15 1 0 0 0 -
0 0 0 0 -
5 0 0 0 -
11 11 0 0 0 -
8 6 0 0 1
2 1 0 0 0
75 44 7 0 0 1
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22.5.24 22.5.24 22.6.3 22.6.15 22.7.5 22.71.5 22.7.5 22.71.5 22.7.6 22.7.13 22.7.13 22.7.13
BHC (a,B,y.o ND ND ND ND ND ND ND ND ND ND ND ND
Y-BHC( ) ND ND ND ND ND ND ND ND ND ND ND ND
EPN ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND
ND ND ND ND ND ND ND ND ND ND ND ND
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ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.07ppm ND ND ND ND
(CAT) ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
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22.7.14 22.7.20 22.7.20 22.8.23 22.8.23 22.8.23 22.8.24 22.9.8 22.9.15 22.9.21 22.9.21 22.10.5
BHC (a,B,y.o ND ND ND ND ND ND ND ND ND ND ND ND
Y-BHC( ) ND ND ND ND ND ND ND ND ND ND ND ND
EPN ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
MIPC) ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
(IBP) ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
EDDP) ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
PCNB) ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 0.38ppm ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
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ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 0.07ppm ND ND
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22.10.6 22.10.6 22.10.27 22.10.27 22.10.27 22.10.27 22.11.15 22.11.15 22.11.15 22.11.17 22.11.22

BHC (a,B,y.© ND ND ND ND ND ND ND ND ND
Y-BHC( ) ND ND ND ND ND ND ND ND ND ND ND
EPN ND ND ND ND ND ND ND ND ND ND ND
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ND ND ND ND ND ND ND ND ND ND ND
0.07ppm ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
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22.12.7 22.12.7 22.12.7 23.1.24 23.1.25 23.1.26 23.1.26 23.1.26 23.1.31 23.2.1 23.2.1
BHC (a,B,y.d ND ND ND ND ND ND ND ND ND ND ND
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C.ulcerans
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C. pseudotuberculosis %ID
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AY492271  100% C. pseudotuberculosis
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C. ulcerans 5
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Molecular characterization of Sapovirus detected in a
gastroenteritis Outbreak at a Wedding Hall

Yasutaka Yamashita?l, Yuka Ootsukal,
Reiko Kondo?, Mitsuaki Oseto?, Mitsunori
Doil, Takeshi Miyamoto3, Arata Kimuras,
Yasumasa Sekiya3, Tomoyuki Tanaka#,
Takaji Wakita®, Kazuhiko Katayamas,
Naokazu Takeda®, and Tomoichiro Okad,

1 Ehime Prefecture Instituteof Public Health
and Environmental Science.

2 Retired from Ehime Prefecture Instituteof
Public Health and Environmental Science.

3 Matsuyama City Health Center.

4 Sakai City Instituteof Public Health.

5 National Institute of Infectious Diseases.

A gastroenteritis outbreak occurred at a wedding
hall in October 2007 in Ehime Prefecture, Japan.



Among 109 people, stool specimens from 56
patients were available for pathogen screening, and
20 (35.7%) of these specimens were positive for SaV,
of whom 18 showed symptoms. The numbers of
cDNA copies of the specimens ranged from
2.3%x106 to 3.03x1010 for symptomatic patients,
and 2.19x10¢ and 1.18x10° per gram of stool for 2
The
periods of the 18 symptomatic patients ranged from
14.5t0 99.5 hr.

Identical nucleotide sequence types of SaV; that

asymptomatic food handlers. incubation

is, a single synonymous nucleotide difference
(transition) or microheterogeneity, was detected in
stool specimens from the symptomatic patients and
the asymptomatic food handlers, with the direct
nucleotide sequence of approximately 2.3 kb 3’ end
of the genome. Based on the phylogenetic analysis
with the complete capsid nucleotide sequence,
these strains were clustered into genogroup IV.
This outbreak was thought to be caused by a single
source, and underscores the importance of proper
hygiene in the environment and/or in food-handling
practices to control SaV outbreaks.
J Med Virology 82 720 726(2010)
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2009
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2
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11007 2009 741 2010
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PFGE

Diffuse outbreak

0157
PFGE
Diffuse outbreak
1996 EHEC
026 O111 0157
EHEC
PCR 4
EHEC
143 82 EHEC
9 0]
ouT
EHEC
EHEC
N
Nested PCR

EHEC
BLV
2 5 6
BLV 30
50
2
EHEC
BLV
BLV
1
37
EHEC
stx2 1S629
22
0157 VT1 2
10 12
0O157:H7 eaeA hiyA
RPLA
VT1 PCR stx
11 X1 stx2c
stx2
stx2 A Insertion Sequence
(1S629) VT2
EHEC
Stx 2 EHEC
RPLA IC
N
LC/MS/MS
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18 5

0.01ppm
17 1
24 0124001
/
(LC/MS/MS)
19
20 22 3200mg/L
170 13 12000mg/L
LC/MS/MS 122 2500mg/L

ADI
FAZ(Foreign Access Zone)
12
BA
SOA 12 3 30
15
2
22 5

HPLC
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39

330
44,415
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268 268
3 3
] I A
68 250 318
366 366
237 17,100 51 731 29 18,148
138 138
2 946 216 145 5,731 45 2,517 9,602
‘ ‘ 3 ‘ 829 ‘ ‘ 677 ‘ 20,902 ‘ 312 ‘ 9,379 ‘ 15,265 ‘ ‘ 495 ‘ 95 ‘ ‘ 47,957
285 389 5,310 10 784 3,154 9,932
1,575 1,575
188 2,285 209 686 118 3,486
454 204 975 82 4 1,719
227 2,806 3,033
- I O A O
598 5,320 216 2,108 54,237 627 10,163 19,105 3,825 496 96,695
375 375
2 778 60 645 2,022 2 105 3,119 390 16 7,139
70 15 85
‘ ‘ 66 ‘ 3,065 ‘ ‘ 2,616 ‘ 23,695 ‘ 3,411 ‘ 40,588 ‘ 8,238 ‘ ‘ 533 ‘ 135 ‘ 43 ‘ 83,571
104 40 10 26 180
56 109 106 271
205 205
105 200 384 689
‘ 1,181 ‘ 443 ‘ 3,843 ‘ 60 ‘ 3,596 ‘ 26,286 ‘ 3,413 ‘ 40,703 ‘ 11,383 ‘ ‘ 1,413 ‘ 151 ‘ 43 ‘ 92,515
1,041 9,163 276 5,704 80,523 4,040 50,866 30,488 5,238 647 43 189,210
470 470
4,614 4,614
5,084 5,084
1,041 9,163 276 5,704 80,523 4,040 50,866 30,488 10,322 647 43 194,294
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1 1,000 0 29 4,940 12 6 29,640
2-1 11,530 2 10 115,300 30-1 20,410 51 0
30-2 4,290 5 0

2-2 13,450 3 40,350
31 1,580 0

2-3 2,660 65 3 7,980
34-1 8,750 4 0
3 910 0 34-2 11,850 0
4 2,740 0 35 3,870 1 0
5 920 0 36 2,340 4 0
6 7,680 60 254] 1,950,720 37 6,890 0
38-1 21,240 78 0

7 11,290 0
38-2 3,180 1 0
8 8,890 0 39 64,390 8 515,120
9 11,280 0 40 23,780 0
41 12,290 8 98,320

10-1 14,750 365 11 162,250
42 2,250 8 18,000
43-1 3,100 130 403,000
10-2 1,050 [ 5,520 0 43-2 15,000 6 90,000
44 1,370 0
10-3 32,380 18 0 45 3,770 0
46 1,320 0
11-1 1,540 75 55 84,700 47 920 0
11-2 3,940 250 47 185,180 52 4,670 35 163,450
11-3 2,430 16 0 53 1,320 27 35,640
12 1,480 0 54 2,750 34 93,500
13 1,720 0 55-1 3,050 4,287| 13,075,350
14 730 0 55-2 3,050 2,937 8,957,850
15 910 0 55-3 3,160 2,853 9,015,480
16 2,450 0 55-4 500 1,719 859,500
17 10,600 0 56 3,970 22 87,340
18 3,090 0 57 2,750 379] 1,042,250
19 910 0 57-1 1,890 0
20 1,000 0 57-2 3,990 55 219,450
21 2,190 0 57-3 3,040 55 167,200
22 16,010 1 16,010 58 31,300 8 250,400
23 1,540 0 59 1,320 24 31,680

24 4,280 0
25 3,870 3 11,610 61 2,030 3 6,090
26 1,210 7 0 61-1 2,940 4 11,760
27 5,040 8 2 10,080 61-2 3,160 16 50,560
28 3,040 15 0 62 7,100 0
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63 4,830 23 111,090
92-1 1,680 0
65 2,490 0 92-2 3,280 0
65-1 6,700 32 214,400 92-3 3,440 0
65-2 3,420 0 92-4 3,600 0
66 1,580 0
67 2,700 2 5,400 92-5 1,600 0
68 3,560 0 92-6 1,440 0
69 3,510 1 3,510 )
70 770 6 4,620 93 120 0
71 1,550 0 94 270 0
72 2,490 0 95 TPHA
73-2 12,170 31 2 24,340
74 1,580 0 96 250 0
75 2,700 396( 1,069,200 97 420 0
76 3,560 99 352,440 98 1,680 0
77 3,510 99 347,490 99 2,400 0
78 770 99 76,230 100 210 0
79 1,370 99 135,630 104 160 0
0 105-1] 140 0
0 105-2) 1c 400 0
80 32,380
0 106 ABO RH 160 0
0 107 240 0
81 10,830 0 108-1 . 80 0
83 160 0 108-2) 80 0
108-3 B- 120 0
aa () 1,120 | 248 6 6,720 108-4 120 0
85 () 1,120 3 86 96,320 HDL-
) 960 0 10t (GOT,GPT).P  HPO 130 0
87 480 0 109-2 240 0
88 460 0 109-3| 240 0
110 (CRP) 120 0
PH,
89-1[2 1,600 0 o - 200 ’
89-2|b 1,440 0 112 200 0
20 2,320 0 113 70 0
116 290 0
91-1 2,400 0 117 7,730 126 107 827,110
91-2 1,120 0 118 640 | 1,245 0
91-3 1,440 0 119 |HTLV-1  (PA 680 0
91-4 1,840 0 120-1/"V-1 EIAPA 960 0
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120-2 :LV'LZ EIA 1,040 3 0
120-3 1,440 0
121-1|HIV-1 2,240 1 0
121-2[HIV-2 3,040 0
w221 230 0
w22-2f® e 250 0
123-1|HCV 960 0
123-2|HCV 2,880 0
124 |SARS 3,600 0
125 22,520 35 86 1,936,720
126 1,880 0
127 2,800 0
128-1] 120 0
128-2 4,800 39 0
129 2,490 48 119,520
a1afftA A 8,760 25| 219,000
w31gHA B 9,280 25| 232,000
1a1-gfftA Cw 8,760 1 8,760
131-4|HA -DRBL 6,030 25| 150,750
131-5/A  TDOBL 7,290 1 7,290
134 5,660 14 79,240
135 20,800 0
136 24,000 0
137 1,520 0
138 6,210 167 34 211,140
139 0
140 9 0
141 100 0
142 40 0
143 500 2 1,000
13,441 0

21,905| 14,331( 44,045,680

99



(1)

YEITHEE, DANVARD 2 BICHRE L, MR
B, VAVAREZE ORI AL NN EBICBEEL -
A IEEAT - CND. Tz, BT EIRFEIF K FOSE
2T 2 FANFEE R OVE IR R PO FEITK T DA%
— T EFREL TS,

1

(1) FEYLIEFS AR B A A S A YRR T IO <
YUERABRFHAEFEEICRBNT, RN TEAELEZ
$H» “HRYIE DR FIRE BT, s T IR R A S
EE DLV R ER AL KL, Pf - CHRAIRK
SRRSO BRI S R B O A A i
LTVW%. 2010 LED R NIZ 81T 5 HHRYE DAL
7ot ZRURGYEORGE H PR FE X 9 F5
21 ¥k (0157 19 ¥k, 0103, 0140 % 1 ¥k) Ot %3
Mil7=. O157 12 BRIZERBhaak N COLERIF A= F51
ThoT-. AIFRGIE CIRBERIA ML P BRI
YWiE 1 BROMIBIRE 21T o702, F72, A SRR
YUEL LTI, A BEEILPEL W BREGREE S, Sk
BIR, @ HK, ~ (277Xl ORI REL
FEhL7=. (BEIOEZHR)

(2) B RIEYYE BT 2 R AR CRAT IR DL A B
P R JEYYIE T B (A i 2 2 36 1T D A AR
LLT, B E# L —IZIUAESNIZA X, Rk %t
BT, VNI TIT L)L T7 U ADRA R ILE
HL. ZOFER, 41X 2.4%, 12 4.8% )oY 7TVT

BRI RNRT TV L VT AW GRS Tz,

(FFgEEsE DO EZ M)

(3) B EEGYL R  E A BE ORFEFELL

T, BMORBPEHEIGYFERELZ I, fEe

W 75 20T, KIGE, VX7 @I, e i

MRIGE 0157, 026 K N Ea/ g4 — P xa=

[A) DR ZFE L. ML, KIGE 44 14, W
JVERTIRE T 1, hovan\s2—1 1 Tho7.

(BRIOHEZH)

(4) BEFFOMBERE  (RMEFTCHB SN BT HES

IZOWTCRIEMRE K VR EARREI T2, 5F

FEIX 7, 9 HIZBVYAFIZL AR ED 2 FHIFEAEL,

TRAEFT /T BERE 19 RO RIER A AT T 72,

100

(5) BMOW LA LB E S ERALL
T, RNOBEFEFICHOWCRBIUEWE 5 A ik
BXOSBIHEEIEICRY, ToEL Uy, m RO~ A
U AXRTT TV AIV Y, AE T AL DB %
Tl TD. SRR, RN 3 MUl TSz T
A, AAE 3 BIKICOWTELIZEZA, fERITET
Mt Chorz.

(6) EHELED FWE MR : RIS —F AR ED—
BRLUTIHGH 1 BRI oW T, M LU o 45
E R A FEhE 7=

(7) AEREHERIET IR - CRAEFT ) ARIED o 7= ik 39 14
(ZDUNT, FERZ R for 2L B LRI E A L 2 — T o1
HE (QFT i) 5= L7z

2

(1) AR B, SR, T A S 46 BRI OV
CHIBE A 58 11 & VB P B B AR A 47 (R4 FEfL 7=

(2) BREEMEL: ABIK 36 1, ZKIEK 377 DM E MR %
FhEL 7=, Fio, KEFUKE 54 HZOWT, ZUFRA
AU Y NEOFEIEERA (KIGE - B ) 2
FMi LT, Ffth, URMVER K D K5 REE oA
99 1, Wk 7 — VKB HAERER 4 1F, LU TR
R 32 & FEMiL7-.

(3) EREEMBE: NI THDOZEZEITIY, FRYET A S
FEFEORFARAELL CTESAE 71 4, THEERS
WR 3 ROV TR R R E A Z T L 7=, 7z,
TN EREEN DD ERFEICED, DEEER OB
MEAR A 2 R TR 7=

3

(1) £ 5 B SRR R A 2 3817 240 T P R IEIC
T OMFSE TRk 21 AFEEE~)

JE A TR B Fe B AR B AT A 7 L R
B« FBILRYYEF 20 3 (PR AR [E LYY ERT ST
FTHIEE 55— #F SR IE) (122 L, BN TRAELGE
HIIPE KB B D 7SV 27— )L R Z L BRIk B
(PFGE) fffir 24TV, S BERE D B M Z DV Tl
1Tz, =, & I KRR 0157 47 ) AFEHID
LM b~ N FF Ly A PCR TN+ % 1S-printing
System DFIEITVY, PFGE #EE D Elk K OV
DR DUV TEHI L 7=

(2) BNIZIBIT DY ERTRYYE DB T H0F5E
(Fpk 20 4EEE~)

WPNZ I T DY /L R T IYRE O 58 AL Bh i A4 5
HEEHIT, PR FIEEZ O TR IR 2 B 5>
29D lIck, RO ER ILICH Hetiws



Rt 22 ex B ELTZHAEMIE CTHY, FrABR AT
ZEATR BT FE R 3L L C 3 #AERHE CEMEL TW5. [E
WERERE, BRI T 2 — R OMREEFT NS, B
K O TERA IEE T D3y NI — I Z 5L, —HD
MIERUZ DU TR YRR OHEE S ATRE e Z &2 L L
7-.

(3) M - f /AT I L DL VA R T I AR D AR
S EORT AR PRFIEICRE T D58 CFRk 20 -5 ~)
JEZE G R T 4 Bl R R 2 4 - S R B IR

AT F 3 (PR SR SERF e T 55—

EA ST ICBIL, EREELEE WL U R TR

B O RAIE DR ETZTTV, RNA ZAERE L7 A

FRRMAEE B L. ST, SREFTOW 10b L,

BNIZBITHDIRRABIEX DL A 37 8 E {5 Y0 5

RRZfUEL , BB IEO R AL L DKL AR A B 5

\ZL7z.

1
(1) JERHYERA T TR S (B AR B TRt )
Rk 22 AFEIELLT D 5 HEEDA VAT
7-.
80
65
996
249
100

(2) IEGIETE A B A A

RIRTE SNDORIEB R, WREIRE, JEBIE,
Y

|

)

Tf

BEE R S DR RN ST A )V ZRE TR EATV, By
WMOGEEL T, TORE BRI TD.

BNEBIBROFRIFIRIRSR AR L2 IR R
DRI 430 FIZOWTE - BMEEE (PCR {E20FH)
IZX Dt A I, 206 BlOTA N A& LIZ. ZD
WERIE, /a7 A VA3 98 (BT G196 i, GI2
Bl) , v AL AN 50 FiI(A BE 43 5], BEARH 7 1), B
RIAINAN AL G, T J7AIVAD 14 B TdooT-. i
L& RSN a0V A GI I, 12 A OfEn
Hebm<, 12 A ~2 HIZ2&ERD 75%(72 Fl) A S,
AR XA VAL, 4 A~5 AIZ2KD 70%(30 Fi)H3
STz,

I AR RCLE S D A )V ARRER  ARAE X, 615 frfk

IZOWTYA N AR ZFEREL, 212 FlOTA L A%
HL7z. A7 Wi, EhbERETEMITOIZN
17Uz, 8 ABEILE T A 7Ly A )L
A A FHI(A FEANMR 36 FiltrHSH, Bl o
TP AVAGET L, 12 H FTAMDRIHENEED, 3
HETIZs8 filmtsn, /> 7z HrA L 2BR(B
X 10 A ROV A~3 AIC 6 fiilfeHishiz. 43—
AT, B O A FEAEEREL, 2Dl B &R
ootz 3 FHOUA NV AL LBARAT ChoTz.
BUNZOWTIE, RO — I OWN TR ZIE /LK
SZVERAEZ FHELTZ03, THPERRI IR S e o7z,
TR OIEIE, 18R 10 ERICheb BE S 21,
KR AT ChoTz. FRIRRIEE, = TryA /LA
71 BThHo7eDy, BEIER F2 D Lo EREFIZ A B
7RItz FNOIKICTATIEE FARK O/NAAT A LD
N, DT ATANAEHS . 11 A ~4 HORIC
LB i BE IR D RS AV AN 18 By BES
U, BHUTB W THUBGR T bz, a7 yF%—10
ANVA(C)AL IR N CB4 BINFENLEL, Tz, 7T/
DANVADERZBL T, b FAIER B OBWER H
LD BERENDITEES .
(3) AT RInd
VRARFT SR AS IV A TR R BB 2 £ Dk
RIZOW TG T REZ I LI E, 2 480 ARIAT
KOG MRSz,
(4) FrERYEMRA S R
HIV FUARRE & VA R T AR S 2 HEE 5
ZEIZED, HIV EYEDORAE TR %X 572512, HIV
DEERLEX A2 ERL TS, SEE, R EAT
THEfEL TWODREZ W M LAAT ) — = 7 s
TEEE 2R TR OW T, JBINRA (ELISA 15) %
3 1, HERRMRAL(WB )% 1 H3EHEL7-.
(5) BHEFEEENIAEFH OV AL ARE
WAORAGEIT B N T8 A2 L7 8 v o M OV YR 46 [ %8
EFHNZOWTRRTEHD T 7 AV AR % FhE L
7o SHERET 5 H 1 H41, 11 A 5 41, 12 A 1 F:+431,
Rk 22 42 A 1 #4451, 3 A 5 FI0FF 13 F51 138
R (BRERATEE 114 7, &5 1114, $UE 13 14) 1220
T, BFHEMBERER L 0y A L 2SO
EREELTRER, 8 FHIL /AR, 1 HHHSY
RTANAERRH LT,
2
(1) FEYREFS BT A TR LTI DO MR
HELT, VAV B A 106 1, BT BEMEmA



% 86 1ML 7=.

(2) EE IR AR T2 DOZEREICEY, 171
T OB TR E 32 (FEMELT-.

(3) HIAHURIEIC LD MM : B AKLBEEZ B D78
? R. japonica fiiAtR &z 48 15 HEL 7=

3

(1) B OIET A )V ADY A7 EHI B4 D% (F
B 22 FE~) A EOBPEORK LS, /v
AV RS B SR D A L AR YSE DO PR T ERE A T
AL, JFIR B L OGO FEIR L FRAR R IOV T
FREtLTZ.

(2) T e D FREMED B DI IFAARSE O R < B2 K
1EOBHFE &2 DOFHlEDRESLIC B DL (R 21 4
FE~224EFE) VT VHA LPCRIESE W= ET 0
KR DDA NV AW SO BAFE EFEH D7D D
WaEtE T,

(3) PRIEFTEEIZ I 1T AR AT AR AR D Fe A B9~ HHF

78 PRk 21 4R ~) tHIV 22V — =0 7T T 5,

FOEhERAL HIV AR OILFEE, HIV AR O
BT FE AN DT OFHE 72 I LT

(4) A BRI BB I x 9o & fn il )R
KIZERA L T Bh%t SR ICBE 320 CFERk 22 4RE) A
BADHD A BUFRT ANV AR R O A VA
DG FRITEAT, SR 22 FIThRETERL-
AT RDOFEATIRE, BRI B L E O BEME >
WLz,

(5) VUE 4 W HEIEIFRIBY A VAR EBR L
H2E ) UE 4 RO N EEEL T, B RA R
HlIZ 31T DR R, SRS DWW TR U
BT HEEBITRAREELHfTOm FIZE50T-.

2

YL, BARAER, R REO 2 BEoHksh,
SERMEAE R E MR, IR O R G MR A S
OB K OB B L 72 7E 21T TA.
e, FEBEYYEE #2— U GRS WS E
17> N5,

FeRMERH SR FIESEZ RIS AL, D EELO
WL TIT 2282 BE LT R IRIESE SIS ST
R R E S RA, NOWREREEZIT-> 05,

1

VAN O EBREB CHAET 28 EREZ R RICT = =—
A RNARIE, A—T Nty T IRIE, RE VAT U RIE
DT ERERFIE 3 REBB IO 77 h—AMSEIZD
NWTCYARRARZY == TR R L T\D. REET,
12628 4 OFAENUZK L TAI)— =2 T % T T2k R,
16 A 3L Te T3, FEERA O RITIER Th-o7-.
(BEIOEZH)
2

S KRR EGE 35 L OVE R BRI REIS TE
IZOWNWTV AR AT — =0 7 L TND. R,
12628 A IZOWTIRAEZETTVY, 57 ADBtEL a7, K
FERRAOR R, S RMEFRIEREIR TE 1 44, RN
BIBNBIERIE 2 4 OB A HERS L, 1R K OGRS
LM TOI TN, (GEIDO EBHR)

1
(1) HLA Gl A1) Ry
7 HLA A
FRE A G 9 44, AREBRAEE 11
HETOFEE 134, ERITRAEDT-O D 1 4 D%
1T-o7-.
A JuRAZyTFIRE
AR BEDT-01Z 14 fEDMEZIT-T-.
(2) ZVTRARIDY Mgt
KEFEEFEOLFEEZT, KEFKDZITNARY
DU LA — U AME A 8 L 7=
2
I3 VR SR YA 5 A T ) i A o 3 Tt A D
EERYUER e 2 — L LT, BYYED BE AT
DI EIEIRIC B DI Mz IR T L, MEtrat 2
BOE RERIRL, WA DRRYETE LB O
BRI ZAT> TN,
fENTRORIE, TR EMS, BEZER, TOMBIR
BEBE A~z WLURYYEE H) L LT A 2 [ERfi3 51325,
PR — LR — 2 (RYYER o 7 —) ITEE TR, PR
RIERELHL, Rl R To TS,
(BElOEZM)
3
(1) HLA #1510 DNA Z A 7\ 2B 2058
e AR 33 1T DAL SRR L L TS D



HLA B 277 | 7l & 077 A T 8k DNA #A1
B 71OV, RFLP L, SSP{%, SSO%L, SBTiED
P - BT o7
(2) 7V NARY Ty NEM SRR R MAE D OB T
RANED BT BT D58
JE A TR A e B A B S R R 2 4 - SR RS B
WA OIS 2E (WFFEAERE AL R IHEZ)
BN, ZVTRARICT L N T IV T ZRERIT,
U7 VA2 RT-PCR % F\ V= B E AL DO 2 4 M
A E T 7.

©)

WS RBALER, RELER R OSSR D 3
BCHERRSIL, OB, IR, £, ISk, PR3,
e B 2 SRR A O S B T TS 7 2
HYEL W5,

S, LT RIS OBL R 2 (T B
HHEEBIT- T,

1
i u s FRBABREEAN 22 AT LD TREOIR A (AR
TREEER) « HAR FEANC L D75 YR K OVBCAf Igah~ D
BRI D=6, 1 i 1 BT /K E AR AR K %%
12 1, % T 12 1F, R 70 (e 31 1)
IZ2WT MEP otz allz.  (BEtOESH)
2
(1) AEVERRER
AEFEFLEDOELEZT, KEK OKEFK -5
K) DIEYETE HikBra 178 1, AW A HE HilkBra
180 1, #5381 {5k L 7.
(2) BEIFEY DOALER K ONEHH BT 3~ 2 1A IS <GR
UIRALER Fii K FEHERER IR D 8 LIRERG D
T2, ik 99 BRIZ O T, sk SR YESE 2P
T2k 693 IH H & EHEL7-.
(3) BREEAHA
Fr U L B o 9 2 AR LD FRIBOIR D 8 A - 18
i RN DO BREEA~ D BA A T DT80, Tita 2
JIZK 2 BARIZOWT MEP Bl #r & £l L7-.
3
(1) AEKRDGHTIZEE T D58

103

PESETE BN O i AL SO A TR RO AR LI, {b
LMV XD KB KIBY N EEES N, S575KEKE
FEHOFE-GRLIROONDEEHIC, NOKEF
M KD R AR ok U C s s D B A R A e hi
DROHITNDZEDD, RIKEFWEIZDONTH
Ay~ T T7 -H BN RIRCRIE a~ N T 7 &
SINTRHERIC L DR S HTEE R Tva.

(2) KIEKERAS RS LB

R KB K E B BEE N B S T KB H2E
1K, KBRS 20 RATHUE D0 ERtm A B, PriEpTs
11 BB RGNS FE A P (F2h T A . T R T/ mm
TFLU R~ T) 2R, AR E O L5
i (EEIOEZM)

(1) BRI FERE AR AL (PRAEAEHLER) - v fi R i

LEDOWNE I FZREZATIE T 5720, BADVIIL 5
FRAR R O A A& D% 10 MR DI STV TR
MWOFN (AN T 2=V T )—)b, T x=)L, FT X
PE =, A FVNV) ORI FOREE,
W AUBAE RIS L Uz,

(2) B3, RIFF O RATA (PREFRAED) - i Fn

45 FEFENLONKGRFETHDLN, NIERFEEILRLT
Y, ik 15 FEGITIRNPERF - BTN % Tl
NG HEFEY OFREZ BN CND. ZHITERK 18 4F
(ZHEA TS NIRRT 7 VAN Bt d 572D 24T
R OBINEEZT>T)D.

AAEEEIE, 30 RPEN) 46 FRRIZOWTH 120 FEE
DERONE R L=, TORE, Mit&hi B
IZZVIX T DATF NVETFRIAT, ZDOB T RUNLEE
BIEEABZ 5L 7 2 B TR (0.26ppm) 23 S
7= (ERIOEZHR)

F72, FPICHRIEL CUODIRTHRER 7S5 A A
(FHELINT.AN) 25 BRIZ>UW T, 10 FEEO A %
IR A ER LT, FORE T, IR AT TR
T, WGBSR O Tldin -7z,

(3) IO FEALALE Y S OB R H i D7

OIHT (BRAERBALHER)  BRNFEDET R, 215 9 fuiA (il
fa 3, KIRfa 6) 12D\, TBTC /LN n-7F /L2
), TPTC (LN 7 ==L ZAX) DFE R A TIAEL
7o, ZOfER, TBTC 23 HHMA 3K 5 0.001~
0.010ppm, K& 684775 0.003~0.020ppm i



Sz, TPTC I3&5lf 3147 % 0.002~0.003ppm,
FIKF 6 FifA) 5 0.005~0.019ppm HHHE -, £77,
B OWTIA T VY R DOFRRE ST Z FEE LT~
2, Wb RS e o7z,

(4) BRI OE RHTHE A O 7% A (PR HE
) BRNEER A 10 fRiAR K& O AR 10 FRIRIZDU
T, B (DDT, 7RV K ONT A VR Y, AT 2 oa
V) OV TR (AL 7 70300, AT 7Y AR
) DFRRIRI AR L720S, Wb B s e
7.

(5) BB TR B O FEREFR AT (PRAEAE ALER) < AR
TR ANE O FRE AR 3572, RN THRLE
SNT-TIE K OUFRENKRE. 25 MiikOmAEEFEEL7-.
ZORER, WTNORES BRI REMIZEZY
THREDRNRIL 5% K ThH 7=

(6) 7L X —E (ON) 25 T i O A (R 1k
H) RPN CHE PRS- TE 20 MRIZ oW,
FEEFAE(ON) O Z IR 7= ZOREE, IRAD
FREMED DAL DLW 5 10 u glgbh L& <78
GEPRHSNIZL DT/ ~oT.

(7) B B IR EEN A (BT EHE &
70 EROBMNL O BREOB I EL AT
LEHBT, v— b2y RIS I DR R
W A EREEERELEEL-. SEE, PRk 18
RERFEERFEOSFEIHE 13 BB FEL OEEK
22T, LCIMS —# 3 TS FH rlReZe 4 48
HOAEE I 7.

(8) —fxERAKOEMBEREF FOLEFLIZLY, 18K
DEEEFITOVWT, FE BN 3 5 O RER (27
HH) &=L,

(9) ARG B FRA PR 7 FED DA R SO
BEZTANITEY, SEEIE, B 95 RIKIZ OV,
BRI AT (246 THH ) i L7-.

2

(1) R EM H RSSO ATEZ B3 25

HKEOTIRC T B H N O E
FEEDP VDI, SKEBMY DL EMBITRESE
B9 2—5C, (LU 3 OFRE & b4 FRIE
Llpo TG, EIKFEM D Z W ERIR T 5728, fadr
B OV N R OB F 15 35 5 O Bl 2> 1 B 722 73 it
EEREIL TS,

(2) TR RO HTIEICEA T D58

WNOT 4T VAMAEORTATIZ Y, BRI

DIEFIT DUV THIRI G2 RIRIHINL THRY, £hb
DEIHT DT DI THE LN RN —F bkt
ST HIENR RO TND. ZDT2D, AT~ NTZ
TE BRI R ONEIE 7 e~ N T T E B HTRNCED
PR R D R I TED B R FZ L TV,

1

(1) R3S — A R B LR HURR (PR AL) -
EIAMEOWE, AMER Ve R TS
M CEHE G EDORIEFTNOINE LT EEK S 3 ik
(fRENGEYR B - D3R - TH B M OVEZEFR S 8
I (PRI i - /X —~ R by = — 7 A - T i
T HOUWNT, BUER FE ARG LR (B 55 TH
H)ZFEMLTz. ZOREE, T THREIEAL TV
7z, (ERDOIEZ )

(2) ZEhEAALICBE 3 2 B ERIRR (PR L) « S20E
M OREMEEHR T2 TRE LT ROFK
FEML 22 FRfA (LA K OVl N PR E SR & - SR
FVEAAD IZOWT, AEWEE AT 25
DOHFNZ BT DIEFRIZE SRV LT VTR, A
HKEME A, T4V RV, DTTB, 7h77nn=
FL v, NZaaxT L U EOR FEYE O HUERER
(Ft 85 IHRA) #FEMiLT-. DR, T THUEIC
WAL Uz, (& EDIESHR)

(3) MK FRMERT AT 25 3K A B LA B R AR AR (Cridts
FIEE) - MR GR AR T [ 3R G S KO R D FE AR
RN 132 B CRUE L7- iR B - 58
FIEEE RS 5 BRIRICOWT, EFR R THHT =
VINTGI, N—=haY T =TIV, T IR
Y UNT T, ST F T g B TT VD
b (BE 30 THE) 2L 7=, ZORER, EIMAK
SIS o7

(4) BEF S — A R B AR URR (PR ALED) -
ERREAR D E, AR Ve iR 5 H
M CEEEME A O BLEFT DI E LT [ERESE 1 R
1 (EIRBUIERR) (2T, RS AR T A GR IR L UE
Bk (G 9 HE) ZFEiL7-. ZORER, T~ THHUE
ST P AV

2

ISR BARAER . BV R L O ERDOZEFEIZLY,

PEHIZK 8 MR CHTL 1 R T 7 BefR) I2on T

FRI AT (BE 128 BHE), #BHIZK 6 FRIKIZDOVWTRIA



PEAT 23T (Gt 6 THH ) £ hEL7-.
3
(1) BEIS - EIEASN RO T T D05
= FE A - RS G O BRAL S S R O HGE
kX570, @l e~ T77 0 —5128D
B ORHIHTEERETL T)D.
(2) fEERMFICEA T FWEIZE T 2I5E
THEH ~ DR B T 9572 O S & kL
T B0, FERER S EDEH Y DTS, &
L D AAER SOV TR 724 EfiLT-.

1)

HENE, KRB, KEBREA & BB AR O 3
FrCefipkash TR, KR, KE, T8, B, BREC
PROBRFEIA S O T4 RGOSR, 15U R4
RHAFRE 2 E DB E TR TVD.

1
(1) BREEAVERG AR A
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