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Incidence of Salmonella infections and molecular epidemiological study in Ehime

Yukiko ASANO , Tatsuya KARASUDANI , Noriko AOKI
Shingo KAMAKURA , Shinzi NISHIHARA , Hitoshi MIYAMOTO
Satoko TANIMATSU , Kazuyo ISHIYAMA , Hiroshi TANAKA
Takuro TAKECHI , Hiroo INOUYE

Salmonella is one of the main causative agents of human bacterial diarrhea. Although salmonellosis is
included in the infectious gastroenteritis under the National Epidemiological Surveillance of Infectious
Disease, the number of salmonellosis patients is not available.

We examined the number of cases of diarrheal illness caused by bacteria at two hospital and three
clinical laboratories in the Ehime prefecture during the period from April 2008 to June 2009. A total of
108 isolates of salmonella, including 51 from humans, nine from retail meats and 48 from swine were
collected and were analyzed by serotypes, antibiotic susceptibility and pulsed-field gel electrophoresis
(PFGE).

Salmonellos accounted for 10.0% of cases of sporadic bacterial diarrhea. Most frequent serotype in
human isolates was S. Infantis (31.4%), followed by S. Enteritidis (23.5%). Most common serotype from
meats was S. Infantis (66.7%), while that from swine were S. Typhimurium (56.3%) and S. Infantis (20.8%). Of
the isolates, 44.4% showed drug-resistance: 14 of 51 human derived strains (27.5%), all of the meats
derived strains and 25 of 48 swine derived strains (52.1%). Based on the PFGE typing, the 32 isolates of
S. Infantis were classified into two clusters by UPGMA clustering method. Swine derived strains belonged
to cluster A, chicken meats derived strains belonged to cluster B and human derived strains were
classified into both clusters. One isolate from human and one isolate from chicken meat had
indistinguishable pattern, suggesting that chicken meats may be the source of human salmonellosis of
S. Infantis.

Keywords : Salomnella, serotype, antibiotic susceptibility , PFGE, S. Infantis
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S. Derby 3 #E23 2~3 ANCTPEA RLTC. 7238, FHEHK
@ S. Infantis 10 #RIT B THMEEZRAL TRD o7z,

4 PFGE fRATIC X200 1S4

HE, B M OFE SO TS 7= S. Infantis
32 BRIZOWT Xba I XY Bln I % v C PFGE fi#t
1TV, B F—2 DAL T o7,

fEMTOFE R, Xba I TIL14~204, BIn1 TiZ8~13
RONCRPFRHSIL, ZNHDHH 1 K THARENRS

£ 2 YILERSHEEMDIMFER

& O+tLoRE

NIOEFR
o FRIFEEETUA

e
= = ™ - 2]

40 [ 1 em

0 I I I I I I * O B S MK E

O A eSS

B HIILERS

U ZDDKERREE

2008 2009 (A)

2 fRIRERE

ol R — =
S. Derby 8 () 8

04 S. Paratyphi-B 5 5
S. Saintpaul 5 (HEMHI%EED) 5

S. Typhimurium 1 27 (JK) 28

S. Bareilly 1 1

S. Braenderup 1 1

S. Choleraesuis 1 1

o7 S Infants 16 (4E[74:3) 6 (B 10 (&) 32
S. Mbandaka 1 1

S. Montevideo 1 1

S. Oranienburg 2 2

S. Virchow 3 3

S. Corvallis 1 1

08 . Manhattan 2 () 2
S. Newport 1 1 (%) 2

S. Enteritidis 12 12

09 S. Panama 2 (%) 2
OUT Salmonella OUT 1 (FREH) 1
at 51 9 48 108
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ABPC,SM,TC 1 1
SM,ST 1 1
S. Derby SM.TC 1 1
— 5 5
. TC 2 2
S. Paratyphi-B - 3 3
04 S. Saintpaul — 5 5
ABPC,SM,TC,CP,ST 4 4
ABPC,SM,TC,NA 3 3
— SM,TC,ST 1 1
S. Typhimurium SM.TC 13 13
SM 1 1
— 1 5 6
S. Bareilly - 1 1
S. Braenderup KM 1 1
S. Choleraesuis ABPC,KM,GM,SM,TC,CP,NA 1 1
KM,SM,TC,ST 1 1
KM,SM,TC 3 3 6
S. Infantis SM,TC 2 3 5
o7 TC 1 1
— 9 10 19
S. Mbandaka — 1 1
S. Montevideo — 1 1
S. Oranienburg — 2 2
. TC,ST 1 1
S. Virchow B 9 9
S. Corvallis — 1 1
08 S. Manhattan SM,TC 2 2
S. Newport — 1 1 2
NA 1 1
S. Enteritidis SM 1 1
09 — 10 10
S. Panama — 2 2
ouUT S OUT KM,SM,TC 1 1
M ERR 2 14 9 25 48
& & Sy BERE AR 51 9 48 108
(%) (27.5) (100.0) (52.1) (44.4)
&4 FHIRIMERRE
R | wepese) | ABPC SM e ST %1\\/1]1;(; CTX KM  GM CPFX NA FOM
VNPV 51 14 (27.5) | 1(7.1) 8 (57.1) 11 (786) 1(7.1) 2 (14.3) 6 (42.9) 1(7.1) 2 (14.3)
S Infantis 16 7 (43.8) 6 7 1 4
S Enteritidis 12 2 (16.7) 1 1
S .Paratyphi-B 5 2 (40.0) 2
S .Virchow 3 1 (33.3) 1 1
S .Braenderup 1 1 (100) 1
S .Choleraesuis 1 1 (100 | 1 1 1 1 1 1
R kAR 9 9 (100) 9 (100) 9 (100) 4 (44.4)
S .Infantis 6 6 6 6 3
S .Manhattan 2 2 2 2
S.OUT 1 1 1 1 1
Fia () B bk 48 25 (52.1) | 8 (32.0) 25 (100) 22 (88.0) 4 (16.0) 3 (12.0)
S . Typhimurium 27 22 7 22 21 4 5 3
S .Derby 8 3 1 3 1 2
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Bl | #Xkm 1
Salmonsin Xba I Bin I

BE#No B 3k BRIKRERB  WHEER #HE

B...%... 8. % . .8 F
1L l i E166H21 AR 2008/9/29 SEA
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b [ I E191H21 EMEEA) 2008/10/20 || i
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] T ' | LI E197H21 MEHE(9) 2009/4/28  KM,SM.TC
11 IR E132H20 OER 2008/7/29  KM,SM,TC || VI
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SR H— 1l HERIRL E133H20 OEHR 2008/7/29 _ KM.SM.TC
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D%EE (B~D) oI ASIZIRKH kiR 7 #RCTh-7-.
BE BRI NV —T NN BT EHERO 3 &, TITMHR
RERES 2 77 A DA BN 7 R MR YYE R D 2 #5C
bole. ZV—7"1 OIKHRIKEZ V—7 T O BE K
RIX 90% D similarity 2 7~L7z.

I T AL —B (BB MR IZE ENTNDHDIL, 3 DD
T N—T (V~VI) THY, VIIHIEEREA 200848 A,
12 H X1 2009 - 4 H & 8 7 H UL FBfEA L7 FEF HER 3
FRTHY, 2008 4 10 AITERIS BN HRIKE 98%
DEv O similarity 7R U7, VIDIRAERES 1 RS
T HTEME LV 1 T YW Bk 3 kT o7z
VI 18 MR O MICERIE I, BRI 1 kR
FHOREE 1 R THY, BIE 37— 13 100%—FKL7-.

ER

TR IR TR S U7z TRIEMERIRE 0SB I LE X
TEEIE 10.0%% 5, RE DK 32%13 & Ll 425 LK
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SPME-GC/MSIZ&BKFDOFAH—/IN\A—rREZED S

AR E] KFNATHF B+ FERE BRI L

Analysis of Dithiocarbamate Fungicides in Environmental Water
by GC/MS using Solid—Phase Microextraction

Keiji TAKAGAKI, Chikako OWADA, Yuko NITTA, Makoto AONO, Takuro TAKECHI, Hiroo INOUYE™*!

In this study we developed a rapid and sensitive method for the determination of dithiocarbamate

fungicides (mancozeb, maneb and polycarbamate) in environmental water samples with solid-phase

microextraction (SPME) and gas chromatography / mass spectrometry (GC / MS).

Dithiocarbamate fungicides were transmethylated under alkaline conditions . Their products were

extracted with SPME. A polyacrylate coated fiber was used to investigate the optimal experimental

procedures. The target compounds were then desorbed by heating the fiber in a GC insert. The

determination was carried out by GC / MS.

The linearity of the working curves were obtained in the concentration range from 0.3 pg/l to 10.0 pg/l

for all compounds. The recovery ratio of fungicide residues spiked into water samples were shown more

than 84.2 %. In addition, their coefficient of variation (relative standard deviation) ranged from 5.12 to

8.74 %. Therefore we think determination of dithiocarbamate fungicides in environmental water using

SPME and GC / MS is a reliable method.
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RY B —3 R —} DMDC-Me 0.3~10.0 20985.36 0.9993 0.088
#3 FEHEA~OFMEYRELER( = 5)
kA, IR HIEfE(ng/1) R (%) ZEEMRE(%)
. (ng/1) Bk HITFK Bk MK Bk MK
< T 1.0 0.870 0.842 87.0 84.2 6.43 8.74
<X 1.0 0.940 0.897 94.0 89.7 5.98 5.12
R =3 —]k 1.0 0.968 0.964 96.8 96.4 5.90 6.05

s, HonIfRE6ITR LTz,

DMDC-MelZ, ffi AEE2335mmOBF i BN B
I TH-7203, FHAES30mMmmMIL FIZE 1T AR 2138
/NCoHo7-. EBDC-Meld, i AR ZH340mm D RFIZ i
HBIREN RAFCho7ohy, fARS3 mmLL LIZkiT5
R FE XM N Tdho7=. DMDC-Me, EBDC-Melb (2,
HEA D A~OIFEAR SO EREO BN 51,
FAAEES3 mmLL ETIIEE—EThHo7o. 2T, 1E
A DIRESFARZZDT-8, A DAL THEIRE KL,
BLEED N RAME T L, RFFREMDPAL O S HED &
WEHERITEDEBDC-MelEE, DO EENGHE /2T~ &
EZz6h-.

PLEDG, ARSI 35mm &L7-.

(2) FEADEE
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JREERF DR DR 2 220~280°C D#H T LS+
BONIRER AR TIORUE.

DMDC-Mel%, {# A MR 23280°C D IRFIZ i h %
MBI CTh-T203, 240°CLL IR DI EIT /N T
BHo7=. EBDC-MelZ, 7EA MR A 280°C DKt
JREN BAFTH-T203, 260°CLLEICEIT DIRGE 213K
INTHoT.

PLEMD, FEARREIF260°CELT-.

(3) MipfErs

JHBER ) 20.5~2.557 DHIPH CE(LEE, HFoHIT-iE
AR LT~

DMDC-Me, EBDC-Me& b (28— V247 LA T
FE—ETHY, BEERTEREL TOHEHERIS LD Z LM
o, BRI X255 L L7z,



KMEORE L AT CQRIE LR R, Sbhi-7a~<h
75 2 HINTR U, AR ERRE, m/z& b DMDC-Me,
EBDC-MetE iz e LTcb D& —FH L Tz,

b EEMEOMHER

FERKIZ & RO R MR L 2 BERE I UL, X200~
2 ZHEWVIIE T, R EMR A TERL L E & T RE10
0 ) ROTFERAE R LI,

K 10,3~ 10.0pg/1 D & T B AL R BRI 2N
DI, B FIRMEIFARY A — 3 A—8230.088ug/l, v
BT 530.264pg/l, <> 17 730.240ug/1 TH o7, RUA
— A= REHERLT, v BT RO~ 27 O Bk
MENDIE, EREEWTEREL TWHEMDC-MeD K
BRI BT DEE MR =D EE BN, 72k, RY
T3 =S A= RO TUE, E & FIREAKEEIC
BiF2 HEAE(0.03mg/1)  1/1001#(0.0003mg/1) % i ;&
LCu 7=,

6 BREEaUE~ i H

ARIED FGRA~ D & BBV 5720, Bi%
WL T X ART D K Jii K e NEIB i O H T ok &2
NELTHIMNEIGRERZT TV, 5N R R e R3ITRL
7-.

ETOY T IATEBNT, BERIGEIEORK HIT72],
WAL R IZ DWW T & B IR LS A 3£ 84.2 ~
96.8%, ZENREB.T4% K& Bif Ch-o7-. LaL, &
B 7, KR E 23 E AL B ER VKA
JFKTHoT2728, SHRITLORMENE N %L EF T
DREHZ O W TR METHY, T2, 77 A/3—Dif
foefif DRI & A REE DI T2 b, Kk
W22 LT R T 57 7 A S —IROIER, HHWIEH
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EARAEFN DWAR ~ DA AL 72 SO LD D R]
REPEAHERI CEDTEMD, 77 A3 —DEHEEIZ OV
THRRAHL TOSBEDVRIZS .

FLH

PA7 7 A3 —% W =SPME-GC/MSTEIZ LAV T A
T =S A—= R RIEIEDINHEERRF LI A, TEIEh
(23T DR E BRI EHESC, BEARICE D7) — 0T o7 M
RELLIR0, RIEDPE, B, BB & ORI
BOWTENZ FIETHLZED RBS .
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A Study on the Simultaneous Determination of Agricultural Chemicals
in Water by GC/MS

Chikako OWADA, Keiji TAKAGAKI, Yuko NITTA, Makoto AONO,
Yuuzou OKA*1, Takurou TAKECHI, Hiroo INOUYE™*2

The aim of this study is to improve the water quality testing system on agricultural chemicals in

Ehime prefecture in Japan. In this study we developed an analytical method for the simultaneous
determination of agricultural chemicals in water using solid-phase extraction cartridge(SPE) and gas
chromatography/mass spectrometry (GC/MS).

We conducted a survey of usage of agricultural chemicals in Ehime prefecture, and listed 90 chemicals
used for the past 3 years in order of the amount. From 37 chemicals not included in the chemicals
having target criteria for water quality control, 9 chemicals were selected and were analyzed by the
method mentioned above. As a result, the standard curves were linear in the range from 0.01mg/L to
0.05mg/L. The recoveries of chemicals spiked to pure water and raw water were more than 70%, except
for quinoclamine. The coefficients of variations were less than 10% for all compounds.

In conclusion we could increase the number of agricultural chemicals analyzed simultaneously and in
a short time by GC/MS, therefore we could improve the water quality testing system on chemicals.

From now on, it is necessary to continue the survey of usage of agricultural chemicals and to establish

the system for analyzing speedily and accurately agricultural chemicals in water in Ehime prefecture.

Keywords :
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@Rl EEZHAEL. KUTRLIZIIZ, ITFE0%E
BRI H0 1T 2 ER SR HH for Bl TARFRT A9 4000t ~ 4500t CHER
LCRY, 20rHR A, FEH, BREFOAF T
23, FRHT EORI95% LA & Tz, i, B A,
A BREA O RSB A &ICBWT, & BA7302
EOEF I BEILENZE ORI EDFI95% LA EL
70, Kz G-, F2C, PRk 154 ~ERL 1T
FED 3R DOFE A, BREAI O & O30 =54 IR
BRI (321) . RUTTTRI0EEKDIL, K
B R ETE IS U\ BRI 3TREH Chh o
2. ZDHh, K2 OMPER T EFIEIE S5,
GC/MSIZED—F s et b b 9D 3%
AElDORE RIS ELT-.

2 PR

SRS LD TR TR i R O
B b PR NSt R D TR A B SEABR , PR E B
ELTHWAT U T -diol I FERESE T 3k A 1 h i
M U7, S FRA RIS DWW TR i T3 kk
Lo 3K - PCBRBR A HLT-.

& AR YE N A 7 R T 1000mg/ LA S AERIL 7~
b DO BN AE IR LT, CBERIRA LY /aa Az
T10mg/LOIRAFE MR Z TR L 72, F7=, IRMNEIGR
B FIC T 2 Tlomg/ LIRS ek 2 /ERILT-.

W E R RIZT o7t -dogd 7 b T
1000mg/LIAE CRHBLL 7=, ZhAaY7an AR THARL
1mg/LOWNEBE AR 2R T-.

A — RV 21X, Waters#1: %@ Sep-Pak Plus
PS-2% Hv -,

3 dLE

WA~ 7T 7 13 Agilentt:516890%, ' &Mt

I3 B ARE TS AR RIMS-AM 1T 150% AV /=,

&2 BIESH

[GC]

7172 DB-5MS (30m X 0.25mm, 0.25pm)

FZ7LEE: 50°C (4min) —20°C/min—180°C—
7°C/min—300°C (5min)

Vi He 1mL/min

HEARRE: 230C

HEAE: 2nL(Splitless)

[MS]

AAALEFE: 300pA
AZAPRIRSE . 230°C

A B—T 2—AWRE: 250°C
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BE AR 21N L.
5 FBRVEIR DL

HBH500mL% F545 10mLoD i & TR FE 55 L1258 K
#%, BHRAATERLUERD T DS, Draniy
V3mL TR L. IEHIRICE F T A% R EAH70.8mL
PUFECHMEL, WEEERZ0.2mLINZ 7o, v7rn
AB L TImLICER L.

21257 e —% R LT,
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—

avFaaz=oy ]

oHyOaA42 5mL

AB8/—)L 5mL
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BERA AR
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RO — 7 HiEE AR CERLIZEZA, BAFRER

DFHNTT20, ZOFEERRATHZEELT.
BIEIRDFE=H — A A NN TIIHESITRLE.

2 HREfE K OVE & FRRfE

AGEIEIZ I T D F22 b5 E A H 00 FEEE J OV B AR
flEld, 1 BRI 2KkOEE2L, NO R EE50kg,
HGE KRR ORTEEAETDIN10%E L TR L TWA.
LA ROEIKIZ DN T, &K EIDOADING [FEED
FHETHEMB U AR B S L7z (R4) .

FEHEIR D0 3 U E HE R DR U7 8 & T BRAE
(10 0 )1, 0.005~0.65mg/LCh->7-. HTALELD [EFH
HIZED500fHEMESNDZEE B 2 DL, TXTOMEIKT
HEEED 10053 O1LL FETRIE RTRETHY, +072
HRE DGO,

3 Tt

BRI EREE #EE 22D, 0.01mg/L~0.5mg/LD
FHEHTIER L. 7BXI7 IR MO EER L bhig LT
FEDPMRN, ZOR R CIIMREREHELIENT
Elpinolo. TRAITIR DS OSRIEIZ OV TIE, FHEE
FRE0730.9998L & BAFRE#EA R LT (325) .
Y SINIEIEN TS

FEBLUK B ORI RR I L e o - U F/KITIR A
AR & Ing/LL 72 D X UL, BINGRER 21T - 72
(n=5). ZDOREREFRBITTT . F /77O T
I IERLIKT60.0%, Hi F/KT51.5% CTh-o7-23, i
DYEID AKX T8.7T~113.T%DHFiPH THY, B2
FEENMEONT. BEMREUT T T OB T10% A
(1.8~9.6%) THY, RaFipfERamLT-.

FeH

1 BRI B B2 RA LR, A, &%
FAL BREAIOE EALS0EIEDID, NEE P H I E
IH B TS LW ORI D K2 >\ T, GC/MSIZED
—HNTiEE R

2 BREMRIT, TEXITIVRUADSEIKIZIHENT
0.01mg/L~0.5mg/LO#i[H THHBIF%$0.999LL - TH
D, BAFREREZ R LT,

3 USHIENGRERClX, /770 ZBREmEIGRILT8.7%
~113. 7% DHiPA THY, ZEREUIL T ~T10% A &
R B AT/ R A R LT,

4 AEIOBFHIEY, KEEH B EH BT Y LR
WIRIED —F T AN ATREE 720, KB B H AE % E TH
HIZEB T HGC/MSH A IR TREFEIZIN X, FH76FEkED
JEIRIZOWTARIE TO NI ATREL I T2, Atk RN

#®4 BRHBRERVEETRIE

A (mg/kg/day) ArRfE PR

(mg/L) (mg/L)

s 0.025 0.06 0.009
XMC 0.0034 0.009 0.005
TEHITIUR 0.066 0.2 0.65
AETAVIZESAN 0.0083 0.02 0.005
AR/l = g 0.002 0.005 0.015
Tz )FAINT 0.0075 0.02 0.005
TVIXL BATF )L 0.36 0.9 0.005
x0T 0.0021 0.005 0.011

NIRRT FV 0.0024 0.006  0.024

5 BREREUHRMEYREER

TR B SEINE S
R FEHLK HIRIK
EE%) CV(%) \X=(%)  CV(%)
% 0.999 89.0 3.5 78.7 2.7
XMC 0.999 98.9 9.6 93.4 5.8
TEHITUR — 113.7 5.0 104.2 2.1
A=AV 2= 1.000 81.1 3.3 89.0 4.4
Aay 1.000 84.3 2.2 91.9 8.3
Tx )T A INT 0.999 95.6 2.2 97.8 5.1
T IV AT )V 0.999 94.5 3.1 97.4 7.3
XTI 0.999 60.0 7.4 51.5 7.2
a7 T I 0.999 79.8 1.8 81.5 8.1
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Analytical Method for Simultaneous Determination of Polyphenols and Furanocoumarins in
Health—promoting Food

Toshihiro OHKURA, Michiyo ONISHI, Makoto AONO, Takurou TAKECHI

An analytical method using liquid chromathography tandem mass spectrometry (LC/MS/MS)

equipped with electrospray ionization (ESI) was demonstrated for the determination of polyphenols,

such as anthocyanins (5 compounds), flavanones (5 compounds), flavones (8 compounds), flavonols (6

compounds), isoflavones (6 compounds) and anthraquinones (3 compounds), and furanocoumarins (4

compounds) in so-called health-promoting food.

The HPLC eluted analytes within 26 min, and analytical cycle was 35 min by a sample.

The sample was crushed, powdered with mortar, extracted with methanol and subjected to
LC/MS/MS without hydrolysis. The limit of quantification of developed method was 0.1-7.0pg/g(S/N=30)

in sample. The recoveries of analytes ranged from 81 to 126%, and the variations in reproducibility

ranged from 1.2 to 9.9% and were acceptable for quantitative analysis.

Keywords :
mass spectrometry, LC/MS/MS
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0, ZDOZRG AR ATIEZ BT 5281280, f/EFEfE
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WAREE B X D.
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ThHHEAERESN L DB N HIRS L TNV,

TIBDRES TR OWTIE, BB, IS E 4
LT FENHAESN TRV Y, 2O ZITERERE N
KGIELT 7 Va LU THtrd 25150, WOtEEIZEY
ST 2IEETHY, BENEMECh o720, BRI
EILHHDOTHD.

Al R MDD, FER, 17, MREDHE
ZIRTHOEREIEL, INLICERTHLFHELL T
RIT = )= VI THDHT TR AR B0iLEW), 77
X /2 (3LEW) K OSRY DR BEAERA NSRS T
577 7=V (MeE) 10 W22 T, LC/MS/MSik
W ZRDMH7R 2 553 RN AT IE A RRET L T2 DT, Z D5
REWET5H.

MEERE
1 %EE

B EONTEHT EdER s 2~ 777 (LC/MS)

EHR IR v~ 77 3 Alliance 2695( H AR 4—4
— X%, 'EEHHrEHIQuattro micro API(H &A™+
— & — R EAE LT
2 WESRMF

HIEFRMAEFRL, R2ATRLIZ.
3 kg

KIGALE W OFEYE S ITFCMESE T30, 77472
7, ChromaDex,Inc., LKT Laboratories,Inc., Alfa
Aesar, Cayman Chemical, MP Biomedicals ®% ™
L. 7RR=RIL R ORAZ ) —/VIELC/MS H (B
HALFMR) 2, NN AF LRV LT IR (DMF) 1 #
ik~ r 770 (BARILFM) &, /I3 AE LT
T RFRGRIE (T T4 T AV M) L=, Az
PTFE#0.2um> V2L A7 (L4 —Mini-UniPrep (7
b= ) LT, HPLCHZ A%, Ascentis Express
C18 (2.1mm id. x 150mm , 2.7um) (SUPELCO)%
fEHLZ.

FEYEIRIS, FEFEL e AR A A% ) — /L L IDMF T
WHERL, YR (50 ~100pg/mL) % i 1%
DMF G i A R L AL 7=

FERUK TR B K (ROZK) #Milli-Q Gradient-A10
AR K SRR (AR T BR) I L0k L 7=

M1 L e O E AR L.

4 FEEREME

B R ELFLEA TR - IRFIL 7212, 200mgZ FETFEL,
10mLO A7 AT AR E I A L, WEEEEDE D
DMFi&i% (5pg/mL flavonol) 500nLa Nz EFAL, 553
MR F AL, T2, A%/ —/L4.5mLA Mz R,
P By TRIA S I AL R A 7= 1%, 3000[al#5, 43 Ch4y ]
L BERATVY, 20 B EPTFERO.2nm U UL A
TANE—TAHBLURBRIEREL, Z02ulL2#LC/MS/MS
SIRTICAELT-.

212 BRI A R LT,

BRRUBR
1 MS/MSHIE GO

A ACIEIFLC/MSHEIZB W THLAHES TV D=
LI raAT L — A4 AL (ESD 28 H L, K@D
T OVE BT AN AT REAe MS/MSHIEZ1THZ L & LT-.

MS/MSHIEIZB T DAL DTV I — Y A4 %
RET DI, 7a— AP al ARIIWRY T 47
E—REORAXTT 47 =R TMSAXIZMLEHIEL
7-.

B, 7an—Ar Vi a BB AF YT —1X
0.1%wv) X g % & te 7 b =FrU L /K Q1) %
0.04mL/min. TIXKL, BILAWDO10pg/ mLAEER (A
4 )— ) IDMFYAR) 2 1pLiE AL, #£31RL7=MS
FFCHIELT.

X3IZEAL B DOMS AT ML D— iR E 7R L=

FALEW DIy - BBIEAA NIRRT 47— R Tl
ETOIEMIZBN TSI, 7o b T = 13M 23,

#1 LC/MS/MSHIFEE

column Ascentis Express C18 (2.1mm i.d. X 150mm , 2.7pm)
(SUPELCO)
mobile phase A:CH,CN B:0.5%-HCOOHin H,O C:H,0O

A:B:C 15:20:65 (0—3min.) >60:20:20 (13min.)
> 76:10:14 (15— 23min.) > 15:20:65 (23min.)

flow rate 0.2mL/min ion source temp. 120°C
column temp. 30°C desolvation temp. 350C
injection volume 2u L desorvation gas flow rate 600L/hr
lonization mode ESI(+) cone gas flow rate 50L/hr
acquisition mode MRM(MS/MS) capillary voltage 3.2kV
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ZOMIZM+H) " ABSH . T4 7 E—RIZE
WU, 7o hr 7 =13 (M-2H) 2 (M+16) ~ 2381 <
NENFORE LKL, /2, 779 /7~U2 0

6,7-dihydroxy bergamottiniZ(M+HCOO) ~ 23| x
M= 3% D58 13K <, bergapten, isopimpinellin,

bergamottin(ZI W\ CITEHIS /e o7z,

%2 MRMAIE &4

MRM - ESICH) R.T
function Compound cone collision | precursor | product (min.)
V) (eV) (m/z) (m/z)
cyanidin-3-glucoside 25 20 449.11 287.06 1.99
petunidin-3-glucoside 30 20 479.12 317.07 1.96
1 pelargonidin-3-glucoside 30 20 433.11 271.06 2.26
peonidin-3-glucoside 30 20 463.12 301.07 2.37
malvidin-3-glucoside 30 25 493.13 331.08 2.35
daidzin 20 25 417.12 255.07 3.63
2 glycitin 20 20 447.13 285.08 3.97
luteolin-3',7-diglucoside 45 40 611.16 287.06 4.49
vitexin 35 30 433.11 313.07 6.34
3 rutin 20 15 611.16 303.05 6.04
hyperoside 20 20 465.10 303.05 6.86
genistin 20 15 433.11 271.06 8.10
astragalin 20 15 449.11 287.06 10.00
quercitrin 20 15 449.11 303.05 10.07
naringin 20 15 581.19 273.08 10.23
4 cosmetin 20 15 433.11 271.06 10.37
rhoifolin 20 15 579.17 271.06 10.23
diosmin 35 50 609.18 301.07 10.40
neohesperidin 20 20 611.20 303.08 10.55
hesperidin 20 20 611.20 303.08 10.93
daidzein 50 25 255.07 199.08 12.10
5 glycitein 45 30 285.08 270.05 12.42
luteolin 55 35 287.06 153.02 12.65
quercetin 50 40 303.05 153.02 12.75
genistein 40 25 271.06 243.07 13.88
naringenin 20 25 273.08 153.02 13.93
6 apigenin 55 30 271.06 153.02 13.86
kaempferol 50 35 287.06 153.02 14.12
hesperetin 20 15 303.08 177.02 14.36
bergapten 35 25 217.05 202.03 15.49
isopimpinellin 40 25 247.06 217.01 15.51
6,7-dihydroxy bergamottin 20 20 373.17 203.03 15.90
7 rhein 45 20 285.04 241.05 16.49
chrysin 35 30 255.07 153.02 16.72
purpurin 35 25 257.04 187.04 17.30
flavonol (I.S.) 35 30 239.07 165.06 18.64
emodin 40 20 271.06 229.05 18.96
8 bergamottin 20 15 339.16 203.03 25.10
&3 MSRAFvBIE &Y
ionization mode ESI(+) ESI(—)
scan range (m/z) 100~700 100~700
ion source temp. 100°C 100°C
desolvation temp. 350°C 350C
desolvation gs flow rate 600L/hr 600L/hr
cone gas flow rate 50L/hr 50L/hr
capillary voltage 3.2kV 3.0kV
cone voltage 25V 45V
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R1

R2
HO R3 (O G
OH O
Anthocyanin 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 OCHs; H O-glucose Naringin H OH O-neohesperidose
Malvidin-3-glucoside OCH3s OCH3 O-glucose Neohesperidin OH OCH3 O-neohesperidose
R2

Flavone R3 R4 R5

Apigenin H OH H

Vitexin H OH glucose

Cosmetin H O-glucose H

Chrysin H OH H

Diosmin OH OCHs H O-rutinose H

Luteolin OH OH H OH H

Luteolin-3, 7-diglucoside 0O-glucose OH H O-glucose H

Rhoifolin H OH H O-neohesperidose H

R4
R3
Flavonol R5 Isoflavone R1 R2 R3 R4
Astragalin H OH H O-glucose OH Daidzein OH H H OH
Hyperoside OH | OH H O-galactose OH Genistein OH | OH H OH
Kaempferol H OH H OH OH Glycitein OH H OCHs OH
Quercetin OH | OH H OH OH Daidzin OH H H 0O-glucose
Quercitrin OH | OH H O-rhamnose OH Genistin OH | OH H O-glucose
Rutin OH | OH H O-rutinose OH Glycitin OH H OCHs | O-glucose
R5 O OH
R1
(0-CoHis)
R4 R2 N = (0]
O R3
Anthraquinone R1 R2 R3 R4 R5 Furanocoumarin R1 R2
Purupurin OH H OH H H Bergapten H OCH3
Emodin H CHs H OH OH Isopimpinellin OCH3 OCH3
Rhein H COOH H H OH Bergamottin H 0-CoH1s
6, 7-Dihydroxybergamottin H 0-CoH15(0H)2

1 RI7z/—IVFEF (37 L&Y D&
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MS/MSHIENZEIT DTV I —H A A N5 F &
AFEBRATHIEEL, BbEWAF L REA L2
—VEIEERREL, IO\, BB Tal I AF
BRETDHEOIZ, 7a—ArYofvaqBkicioras
I Ax v R EE LT,

TV =P A A RS EDL-ODa)Var T gL

S (3-SR F0) 200mg
flavonol(1.S.)soln. 500 i L
(5 4 g/mL in DMF)
IR (5min.)
| A%/—)L 45mL
IR (5min.)
|
s& 1004 B (3000rpm 5min.)
|
2 HR (3
|

518 (PTFE, 0.2 £ m)

LC/MS/MS(2 1 L)

L& HEHEAR)

2 RERIRME

cyanidin-3-Glu

F—rm —ERMHTEISYE, MEOEHNT 1 74
CERDRMT OV TIRES LR R, RAUTRLIZEDIZ

ESI+) T371t & %, ESI() T34 &Iz >\ T
MS/MSHIESMZ P ELT.
2 HPLCS AR

AR G ELTALEWIL, 7 TR AR S OE B
KR OT 7V f i, MK IREITHZE72 0T
HZEmn, ZOHPLCIZE A BRI TSR DA T N
W55, BEAR I SR D DA F TR A <G
A HVNINGDD. 22T, TE=NIIVIKRDT TV o
T NEHIZRDRFIZ DN TIRE L.

ZDRER, %%MW@T?%*MM;;%W@M%%
FCEALSELZETHALEWETHEL, 2657 LANIC
TOEWEREHTHZENTE, A1 i35]7
Thor-.

FALAYORHEFRNIT T ELZLOLH DAY,
MS/MSHIE DEIRMEIC LY, ENTEBEST L2724y
B E 9 DN TET.

F72, WHR DT L% FHWZLC/MSIZE W TIEZELD
B, BE—2IROUGESPESIIZ B I 57 mh Al HAK
O B TREFICEBRZIRINT 503, Z ORI

6,7-dihydroxy bergamottin

100 1511 M+ 5.47¢5 4o 115 135 5.34e5
§ ESI() 49 < | ESI®)  IM+HI a7
J L A " L 0 | l k. ok " "
H\\ UL o L e e R AR M R (REEEN] f f f T 1 T T f f
173 _ 1.11e5 41 1.93e5
100 [M-2H]~ [M+16] 100 + _
o\% 147 | 189 ESIO) 447 465 Q\% 11[3 ESIO) [M+HCOOI~ 7
04 HL\ ‘”“\ ﬂ.m‘m } ' t RARARRRASIEARSEREALS t ' T T 1 r m/z 0+ oty ! T ! T ™ ! T ! T T m/z
150 200 250 300 350 400 450 500 550 100 150 200 250 300 350 400 450
hesperidin bergamottin
151 6.62e5 39 1.05e6
100 100 [M-+H]*
152 [M+H]* o
P fo ESI(+) 611 X ESI(+)
BLRARRERARRN RN N T T T T T T T T T T T T T T
100, 113 [M-H]~- 1.59e5 400 1.05e6
o\% PS? ESI() 609 o\"% ESI()
0 l by A : et M/Z 0+ T T T T T T T T T ™ m/z
1 50 200 250 300 350 400 450 500 550 600 650 700 100 150 200 250 300 350 400 450
astragalin bergapten
100 111516 287 o [M+HJ* 2.69¢5 40 217 [M+H]* 1.49¢6
< 143 ol 115
2] [0 | ESI® % ESI(H
0 T T T T T T T T T T T 0 T T T b T T
100 47 M-I~ 1.93e5 409 1.49¢6
< ESI0) < ESIC)
L0 A st LA LA AR R S L A A A L U Ak A B s s 1 T4 0- T T T T T T T T m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 100 150 200 250 300 350 400 450

3 ESI RRARGRIL
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DOWTHRFTT 57280, BEIFEH OXERIEE %, 0, 0.005,

0.01, 0.05, 0.1, 0.2%(wM"IZFHFL, LC/MS/MSH|E
70Tz,
X4 KRR E L SAL A M DI KA REAZ1E LT

EEDFRAA L BRE DR E R LT

MoicaFMREREOBBMIZKE TS
pelargonidin-3-Glu, kaempferol, glycitein®>Z7 2~k

I LE ™.
TN T = TIET BRI WES, B —2%n

SRR A A R E DI T2 &7-L, 0.005% Clie™—7

XA AR E

0.0

BT WNEDODOT = T HAEL, IR EAZETL
AT VIR IZW D T 500 T =) Ttk EL,
0.1%IZB W T RIFRE — Ik 77, (K5-(a))

0.005 0.01
FTER

0.05

E (%)

0.1 0.2

X4 LC/MS/MSHOTRISLIZRT S

FHREEOEZE ()
#&4 MS/MSHIE FH
ESI(+) ESI(—)

Compound M.F. cone | collision | precursor | product | cone | collision | precursor | product
%) (eV) (m/z) (m/z) | (V) eV) (m/z) (m/z)
g cyanidin-3-glucoside C,1H5:04,%| 25 20 449.11 | 287.06 | 50 25 447.09 | 285.04
S |petunidin-3-glucoside Cy,H»30:5%| 30 20 479.12 317.07 | 45 30 477.10 314.04
5 pelargonidin-3-glucoside C,1H»:040%| 30 20 433.11 271.06 | 40 20 431.10 269.04
S |peonidin-3-glucoside CyH»304,%| 30 20 463.12 301.07 | 50 20 461.11 299.06
5" |malvidin-3-glucoside Cy3H»5015"| 30 25 493.13 | 331.08 | 55 20 491.12 | 329.07
- hesperetin Ci6H1406 | 20 15 303.08 177.02 | 40 25 301.07 164.01
g hesperidin CasH34055 | 20 20 611.20 303.08 | 45 35 609.18 | 301.07
2 |naringenin Cy5H1205 | 20 25 273.08 | 153.02 40 20 271.06 | 151.00
% naringin Cy7H3,014 | 20 15 581.19 | 273.08 | 45 30 579.17 | 271.06
neohesperidin CagH34015 | 20 20 611.20 303.08 | 45 35 609.18 | 301.07
apigenin Cy5H100s | 55 30 271.06 | 153.02 55 25 269.04 151.00
vitexin Cy1H20010| 35 30 433.11 | 313.07 | 45 25 431.10 311.06
- |cosmetin Cy:H20010| 20 15 433.11 | 271.06 | 55 35 431.10 268.04
§ chrysin CisH1004 | 35 30 255.07 | 153.02 50 30 253.05 143.01
S  |diosmin CyH3,0:5| 35 50 609.18 | 301.07 | 45 25 607.17 | 299.06
®  lluteolin CisH1006 | 55 35 287.06 153.02 | 55 30 285.04 133.03
luteolin-3',7-diglucoside Cy7H30046 | 45 40 611.16 287.06 55 40 609.15 285.04
rhoifolin Cy7H30014 | 20 15 579.17 | 271.06 | 55 35 577.16 | 269.04
astragalin Cy:1H20011 | 20 15 449.11 | 287.06 | 45 25 447.09 | 284.03
- |hyperoside Cy1H20012 | 20 20 465.10 303.05 | 50 25 463.09 | 300.03
§ kaempferol Ci5H1006 | 50 35 287.06 153.02 | 55 30 285.04 | 187.00
% quercetin Ci5H1007 | 50 40 303.05 153.02 | 45 20 301.03 151.00
— |quercitrin Cy:1H20051 | 20 15 449.11 | 303.05 | 45 30 447.09 | 300.03
rutin Cy7H30016 | 20 15 611.16 | 303.05 | 55 35 609.15 | 300.03
daidzein Cy5H1004 | 50 25 255.07 199.08 | 55 30 253.05 | 208.05
g genistein Cy5H100s | 40 25 271.06 | 243.07 | 55 30 269.04 133.03
o |glycitein Ci6H1205 | 45 30 285.08 | 270.05 | 40 20 283.06 | 268.03
S |daidzin Cy1H2009 | 20 25 417.12 | 255.07 | 50 25 415.10 | 252.04
] genistin Cy:1H20010| 20 15 433.11 | 271.06 | 50 25 431.10 | 268.03
glycitin CyH2,010 | 20 20 447.13 | 285.08 | 50 30 445.10 | 282.05
g :D$> purpurin C14HgOs 35 25 257.04 178.04 | 55 25 255.03 | 227.03
2 5 |emodin CisH100s5 | 40 20 271.06 | 229.05 | 55 25 269.04 | 225.02
2 2 |rhein Cy5HgO¢ 45 20 285.04 | 241.05 | 25 20 283.02 | 239.03

. bergapten C15HgOy4 35 25 217.05 202.03 — — — —

g £ |isopimpinellin Cy3H1Os | 40 25 247.06 | 217.01 | — — — —

B § bergamottin Cy1H2,04 | 20 15 339.16 | 203.03 | — — — —
s 6,7-dihydroxy bergamottin | C3;H,40¢ | 20 20 373.17 | 203.03 | 20 20 417.15 | 201.02
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(a) pelargonidin-3-Glu (b) kaempferol (© glycitein
020810012 1: MRVIdf 5Cremels ES+ (00810012 6 MRVIdf 6 Cremels ES+ 00810012 5Wd50m5§
100, 4B1>2106 1 287C6>;§$ 100, i]:lg
1205 £
v 0.2% f?\“ 4 0.2% s . 0.2% o3
151 /
T 10 1% 2m | 280 | 00 A 400 | 48 | 50 [0 B0 MO MDA M | BM | 182 | B THE | M@ B 5D Bo 2D BB B0 BD G0
CE0B100 TMRMG5CamEsES:  Q0BIa0 MRV 6Crameis ESF 0 5 NRV SramesES+
©, . @-ZiE FEEC g as-ncs
o 0.1% /L o 0.1% u® . o 0.1% 23
151 /L
= i S s s S [0 B MO MDD MO | BO | 182D | B TR M BO | 5D Bo PO B 60 BD a0
0a0810008 1: MRVIdf 5Cremes BS+ 090810008 &MMd6Crames ES+ 5 MMd 5Crames ES+
q 0.05% TaE T 0.05% ET0.05% i
.09% 2 o .09% us ’ 4 .09% B )
° 151 /\
TOR A 1D 200 280 |30 | GED | 400 | 450 500 D B0 MO WD M0 A MO 8O 82D 180 THe M@ BO | D DO DO DO AD | BD | B0
ce0BioB TNRMG5CraTesES C0BIO6 GNRV6CmesES:  CHBA 5 NRV 5CramesES+
q 2(‘1\1 4381 >fgg 100, UB 87(5>;¥ 100, P %EB>§71U22
0.01% [\ 4 0.01% k T4 0.01% N
5 | /
. ‘
TR 100 18 | 200 | 28 | A 3D 400 48 | 500 T 148 MO MDA ME M 1800 1820 | 1840 TR M 2O 5D Bo PO | B @0 8D G0
020810004 1: MRVIdf 5Cremels ES+ 090810004 6 MRVIdf 6 Crammels ES+ 0o0B 5 MMd 5Crames ES+
q ZAm 4B1>27106 1 Y] 28706>183@ 100, 25 K(B>ﬁlg
0.005% |\ e 0.005% |\ o 0.005% /\ )
|\ )\
T 0 1% 2 | 280 | 300 aE | 400 | 48 50 e 18 MO MDA ME M 1800 182 1840 TR M@ 2O 8D Bo | DO 2O 60 8D a0
et TNRMG5QUTESES: OB GMRV6CaesESF (B2 5 VRV SCremelsESH
11% a7 4B1>2M06 1 28706>153@ 100 8 ZﬁlB>§71l1§
0% 1 0% L 0%
& 1.‘W ‘J\ 3,51 B &
\ )\ J\
S s AL pas AL R A
B 5 LC/MS/MS VORI T LICK T HXEREEDEE (2)
[FI4#£|Z, hesperetin, narigenin, luteolin, 77 7H /
b b
— /L (astragalinzfr<), 7> h7% />, bergamottin flavonol
I, SRR G A BRI A T LTS, % o O pen
FROWIMZ LD+ 53 72A A L SRED RO, Fe, 77— 1 on 20
N el N, Y, 0
7 DYGEIZ I BAFRE — 7Tk LT, (K15-(b)) 3
0 miz
e . — e _ . o AR s ]
o, TITRRAIT TR, 7T ) 7=V ATT R 20 140 160 180 20 20 20 20 20 30

RIMZBNTS AT RENESNTZ0, T—V
YT DRENDL DB, ZIVHIEF RSN E O BN
&0, AFVREITDT AL 0D T =Y Ui dEL
Bifiee—rik ez -7z, (K5-(c)

LLEDZENE, BEM R OXERIREIL, A4 BE,
B — TR T B AT R A 15720.1%(wiv) &5 2
el
3 LC/MS/MSHIE St

MS/MS#E £t e OC'HPLC & A M i U 7= SR
5, 2R IR T 2475720 O LC/MS/MSHIE S
BRATRLUIZEBVEHE L.

MS/MSHIEE—RIX, ZF v VO RIRFHHE D)
REBELRNTATE—ROREL, T, LELRHE
TS E G FE AR AR 3 AT [RIRFICH AT T v
FIVEINI8T v I ETEL, FALA W DI HIER]IZ
X0 n—75F%0 7.

o, WEREE el 5720, NEEHELIZL DM
EEAITHIZEEL, MIESGLEWEREENFLIL TS
flavonol(3-hydroxyflavon) & PN HEM) ' & TR
L7z,
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6 NEPIZEMEDEBERX KUY MS ARINL

HPLCIZE W T, flavonol DA HHFE iDL &
LERHIEIL, T, FMORIMCET—V 73k
BIN, A VHE, B — IR ES BAFRRE RSO
7eZ&Mb, flavonolZ NEREEHE E L LT-.

.6 Zflavonol DFIE L UMS AT ML a R LTE.

TR

Wiﬁ*ﬁﬁ% 7L Cflavonol(500ng/L) & & T e 45 &
W DIRAENERR (10~1000ng/L) & FHHLL , flavonoliZ
O — 7RI Lo B AR, BlRHTIC
FOBEREZRTIL, T OREREFBITRLZ.

B AR # (02 1, quercetin, daidzein, glycitein,
rheinZfrX, 10~1000pg/LO#iF T0.994~1.000T
BV, BAFREARMEZ R LT

quercetin, rhein|1 4 58 MK, & & T RAE
(SIN=30)1%4 ~ , 250ng/L, 100ng/LTHo7203, 45 %
DY EFRPIZ BV TR ERI(2)120.993THY, Bif
IREAEE R LT,



daidzein, glycitein(%200pg/L& 82 5EA A4 i
DIE T3 A B, 10~1000pg/L O % T E %5 (r2)
130.978 T~ 7=,

200ng/LD R A FEEIR A 4Gl U E L7 RE O AH 6 A
YR 7£130.3~6.5%(n=4)THY, Bif/efE R a Rz,

Fio, BB O E & T RAE(S/N=30) 1%, 2~
250ng/LCh 7.

FALEW DIRAFE TR (100pg/L) DLC/MS/MS 7 1
~N'T &KX TR,

5 FEREIORTLEL T Ot

RIGEEHTE, 82X, 17 vV, MREDIEREE T i
FER SR EL, MK IREZAITO7R W E, ol 7o g LBty
EIZHOWTHRFIL, £k RE2X21TR LT,

RS BRER

wone. |, | ESDOO | D

Compound (ag/L) r (2 (()Oigl;L) (ng/L)

e (S/N:30)
5 |cyanidin-3-glucoside| 10-1000 | 0.9994 1.4 5
E: petunidin-3-glucoside| 10-1000 | 0.9992 1.6 10
3 |pelargonidin-s-glucoside| 10-1000 | 0.9983 | 1.3 7
&  |peonidin-3-glucoside | 10-1000 | 0.9982 1.5 20
5 malvidin-3-glucoside| 10-1000 | 0.9988 2.8 30
. hesperetin 10-1000 | 0.9999 2.3 6
;;Z' hesperidin 10-1000 | 1.0000 5.0 10
£ |naringenin 10-1000 | 0.9992 2.5 8
% naringin 10-1000 | 0.9998 1.2 40
neohesperidin 10-1000 | 0.9998 3.4 25
apigenin 10-1000 | 0.9994 1.6 5
vitexin 10-1000 | 0.9998 4.4 30
- cosmetin 10-1000 | 0.9993 1.8 5
QZ chrysin 10-1000 | 0.9999 2.9 5
S |diosmin 10-1000 | 0.9998 3.6 15
® luteolin 10-1000 | 0.9998 0.3 20
luteolin-3',7-diglucoside | 10-1000 | 0.9998 2.9 20
rhoifolin 10-1000 | 0.9998 2.8 8
astragalin 10-1000 | 0.9995 4.7 15
my |hyperoside 10-1000 | 0.9982 5.2 50
g kaempferol 10-1000 | 0.9968 1.4 50
% quercetin 500-1000 | 0.9929 - 250
~ |quercitrin 10-1000 | 0.9971 4.6 50
rutin 10-1000 | 0.9987 3.5 60
daidzein 10-500 | 0.9876 2.1 3
= |genistein 10-1000 | 0.9995 3.6 15
f!? glycitein 10-200 | 0.9954 1.3 3
§ daidzin 10-1000 | 0.9990 0.9 7
®© |genistin 10-1000 | 1.0000 2.0 10
glycitin 10-1000 | 0.9999 1.1 6

}E‘ %> purpurin 10-1000 | 0.9945 5.9 100
2 5 |emodin 10-1000 | 0.9991 2.3 20
R # [rhein 50-1000 | 0.9926 | 2.4 100
S o bergapten 10-1000 | 0.9989 1.7 2
g £ |isopimpinellin 10-1000 | 0.9988 1.8 2
£ B |bergamottin 10-1000 | 0.9988 | 2.4 2.0
= 6,7-dihydroxy bergamottin | 10-1000 | 0.9997 6.5 20
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P TE RS FE 2 et 572012, N IEREY - 230kt
ATALBRDOBRICEINL, Fiz, Tﬁﬁ?ﬁﬁ&i%\ﬂ:é\%@%
fiftt 2 E B LDME M A% ) — LA L7z,

6 WINENN TR

FER B~ LB AR T 2720, RO
Y DEEZIRAE UM ARIRICUT- RO R I, 3’

MMELLTO.2pug &k Npgk/ed LR A ERER ZTRIL,
EUCEEZREL, EOREREE6IZ, £7-, LC/MS/MS”
< h7 T a8 R LTz,

BN ERLT, 0.2ngWs N ClE83.7~142.9%, 1ngiRin
TIE81.2~126.0% THV, F7=, FH xHE U R 2= 1%
0.2pg¥RINTIE2.5~34.8%, 1pgihiTi%1.2~9.9%T
HoT-.

Std.Soln. 100pg/L LS.

100

Kyrsuequy

L
[

8 20 2m 20 )

Time

7 FEEEEZD LC/MS/MS #OT RIS L

Sample
admixed with std. 0.2pg
I.S.

100

Kytsuequy

&%

T
600

%

T aw P A SR S S A LS

8 RMERERIZHITHLC/MS/MSHATRT S L



& & TR &\ naringinX°vitexin, kaempferol,
quercetin, 7> b7 T, 0.2png RN ClrE[EIY =
R R AR R ZZD @A R LTS, IpngimRINTIX R 4T
IER T o7z,

E7o, BB o E & T RAE (S/N=30) 1345 % 0.1~
7.0ng/g Th -7z,

F L H

RN EICERTLIRI 7= ) —VE R NTT )7
<V @EUEAEWIZHOWT, LC/MS/MSIZL D% %57 IF]
RE AT IEZ R LTS R, IRDZEDBINEIR T2,

6 EREORMEIRE

Sample:200mg

0.2pg (n=6) 1pg (n=6) limit of

Compound R quant.

ec. | RSD| Rec. | RSD (nglg)

%) | ) | ) | %) | (3/N:30)

% |cyanidin-3-glucoside| 83.7 | 5.1 81.2 | 2.6 0.3
EE petunidin-3-glucoside | 108.3 | 3.4 97.9 | 3.0 0.3
5 pelargonidin-3-glucoside | 93.0 | 3.1 90.9| 2.8 0.3
E. peonidin-3-glucoside | 112.3 | 5.6 | 106.2 | 2.3 0.5
S |malvidin-3-glucoside | 113.6 | 2.9 | 107.6 | 3.4 0.8
- hesperetin 102.8 | 3.4 97.6 | 2.7 0.3
;;Z hesperidin 99.8|10.8 | 94.7| 3.9 0.3
£ |naringenin 109.1 | 3.7 | 103.1| 2.5 0.3
% naringin 99.0 | 13.5 | 92.6| 4.8 1.0
neohesperidin 96.0 | 6.0 93.7 | 4.7 0.5
apigenin 127.2 | 2.5 | 1144 | 2.6 0.1
vitexin 134.8 | 9.8 | 115.1 | 5.1 0.8

y |cosmetin 113.6 | 4.7 | 106.6 | 3.2 0.3
& |chrysin 117.9| 3.3 | 107.0 | 2.1 0.1
% diosmin 107.7] 2.9 | 97.9| 2.7 0.4
luteolin 101.2 | 7.9 | 108.5 | 4.7 0.5
luteolin-3',7-diglucoside | 99.5 | 4.0 96.6 | 2.9 0.5
rhoifolin 103.6 | 4.9 97.3 | 2.7 0.3
astragalin 108.3 | 7.2 99.8 | 2.7 0.4

w |hyperoside 962 ] 3.2 | 93.0] 48 15
& |kaempferol 92.8 | 12.4 | 104.0 | 2.1 1.5
% quercetin 105.6 | 28.8 | 126.0 | 8.9 7.0
~ |quercitrin 95.6| 7.6 | 101.0 | 1.9 1.3
rutin 135.2 | 7.5 | 106.5 | 2.9 1.3
daizdein 127.0| 2.6 | 103.5| 1.9 0.1

& |genistein 127.4| 6.4 | 111.8| 5.4 0.5
= |glycitein 142.9| 3.4 | 106.7] 2.6 0.1
§ daidzin 123.3] 3.9 | 112.0] 1.2 0.3
® |genistin 108.5 | 5.3 100.9 | 2.3 0.3
glycitin 126.0| 35 | 11821 2.3 0.3

E_ ::1>> purpurin 113.0 | 34.3 | 944 | 7.0 2.5
2 & |emodin 112.9 | 12.6 | 103.7 | 4.3 0.5
& 2 |rhein 128.4 | 32.8 | 93.3] 9.9 2.5
3 o bergapten 131.5| 4.0 | 110.1 | 2.7 0.1
g £ |isopimpinellin 141.7 | 2.5 | 122.0| 1.9 0.1
£ B [bergamottin 99.0| 3.3 | 924 20 0.1
s 6,7-dihydroxybergamottin | 123.3 | 7.9 108.8 | 4.4 0.5
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A Study on Elution of Metals from Various Wastes in Ehime prefecture by Bacterial Leaching

Yousuke NAKAMURA, Katsuyuki UNO, Hideaki YOKOYAMA *1, Yuki SHINOZAKI,
Sumio BUSHISUE *2, Tetsuichi KOUCHI

To elucidate the possibility of the elution of various metals by bacterial leaching by the sulfur-oxidizing
bacterium Acidithiobacillus thiooxidans from various wastes exhausted in Ehime prefecture, the
sewage sludge incineration fly ash, the paper sludge fly ash and coal fly ash were examined in this study.

As a result, the elution of zinec, aluminium and copper was confirmed from the sewage sludge

incineration fly ash, and the elution of aluminium was confirmed from the paper sludge fly ash and the

coal fly ash.

The maximum concentration of aluminium in eluted solution was highest in that from the paper

sludge fly ash among 3 materials mentioned above and was 2000mg/l. We also extracted 100% of

aluminium from paper sludge fly ash.

We are going to study further the most suitable method to elute various metals from various wastes

and examine the possibility of use of eluted solution of metals and extracted metals.

Keywords : Bacterial Leaching, Acidithiobacillus thiooxidans, Sulfur-Oxidizing Bacterium
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5 UEINo., €. Q) 9 (OO I ) ) D e
BEFEW ORI | T K5 IE AR K A1 IRIK A IRIR | REART o A RIK ATy Ay 5 —253) [mrieL <omi)

Mg 4700 2900 590 420 13000 1700 12000 | 19300
K 24000 1000 690 600 940 580 860 24000
Fe 4300 61000 22000 19000 16000 37000 8800 47000 1
Ca 250000 55000 1100 1100 250000 19000 270000
Al 16000 88000 16000 12000 92000 28000 100000 75600 16%)
Mn 130 690 380 350 100 100 61 900 1
Ag 34 - - - - - - 100~ 420g/t
B 880 - - - 17 120 -
Ba 25 14 180 99 27 420 49 23
Bi - - - - - - -
Cd 82 - - - - - -
Co 14 43 11 6 29 22 33 50000
Cr 31 18 8 6 18 13 16 20 0
Cu 1900 41 18 15 250 19 240 100 10000
Ga 4 28 7 - - - -
In 12 - - - - - 7
Li 5 211 39 27 61 91 29
Ni 12 30 9 6 7 15 - 10000
Pb 5600 13 - - - - 12 15 50000
Sr 290 310 87 30 230 600 170
Tl - - - - - - -
Zn 43000 97 22 13 150 16 370 40 50000
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SINTHRE R K OB %2
IR A F20 T
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FRIKIZOWTE, RERIZEBWTZEOPEHENR SN L
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O: FARIGIEHERITRIK
@: A RIK GRIK)
®: KA T UBEHIFIR
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Acidithiobacillus thiooxidans(NBRC 13701)
3 fi s (NBRCHE & 0022455 1)
1y ML DFREEKIZ, (NH)2S04 2g, KNOs 2g,
KH:PO43g, MgCl2:6H20 0.5g, CaClz:-2H20 0.25g,
FeSO4:7H20 0.01g, Na2S203:-5H20 5g, NazMoO4
-2H20 0.3mg, FERHTH'EO.1g, /4T 2g, 7 1A
7z )=V T )—10mgE iR pH% 4.0~ 4.6 27
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DA DY
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Iz C200mlEL, 30°C, 120rpm CTHIT HiEEH B
=Lz,
T TITV—F 7 Bk
NTTVT O YA % iR,
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5) 7 HTHE H %
- pH (B B LA FE T fidp H A— %)
b e RN (BRI S R ERT Rp H/ORPA— 4 —
F-22)
TR O BAA U REEL, ICPHIS LT
HEECHIELE.
FER K OB 5L
BN &, A4V IRINEZ LSRN LBEET
111255 D NI TV T ) —F 2 7 THELI T I KA
BEAZEIITRT.

1) RAEI@ D1, REHRIIE2.0%(g-dry), A4V
JNE0.8%(g-dry) T25 H D 77U T Y —F 27
FVAIZN100% % HI L, 2000mg/LoD i K H i
DFHIT.

2) B OB, Al, Zn, CuDBEHARDOBNIZ. Zn
[ZOWTHE, BEHRINE1.2%(g-dry), 47 ERIN
£0.8%(g-dry) T25 H D A7 TV T —F 712k
¥ 390mg/L D i K H R EE (B HEE75%) 235 H i
7.
BB, FERRINEL.5%(g-dry), A4 THN
#0.8%(g-dry) T25 R D A2V FU T —F 71
FV790mg/LDOAID Fr RIS IR EE DT HAT-.

X11%, AlOERENHERINZHEG (KA T v
BEHITRIK) IZOWT, ATEDREHINE, A4 RN
(2R DpHORRBGE LA 7RL, X2, SIZAIDEHIRE,
RO LA~ T

M1oEFY, HHUFEHZ BT HCaED T IV AV Sy
IZEVREINEDZ N EDIEE, W1 OpHIZE A,
RITVT OHEFRIAENE RSN A RIS L0 B A1
pHIZE, 1.5AZETE FL TV,

ADTEHERE T, WO OIS REI LK E T
o7y, NTTIT OEEFEIZEN, 10H B 4720055
BHSINEDOZ WG DIFE TR R E X E< o7

3)

&3 SEID/N\YTITI)—FUTICKY BN -RKBHRE

AENo &l " (%) i (mg/1) (%) (mg/1)
wigxz v | ] 2.0 0.8 25 2000 110 1800
BERITRIX. © 2.0 0.8 10 1300 2 1800

0.8 0.8 25 110 88 130
Al
0.8 0.8 10 100 77 130
TR , 1.2 0.8 25 390 75 520
L n
BEEIRIR - @ 1.2 0.8 10 320 62 520
1.2 0.8 25 25 110 23
Cu
1.2 0.8 10 18 78 23
1.5 0.8 25 790 61 1300
» 1.5 0.8 10 540 42 1300
ARK @ [A1l
1.5 0.4 25 780 60 1300
1.5 0.4 10 520 40 1300
6
FL451
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HND.

BHEREOER
AR OAZTITYV—=F L T BN TRIRA T Y U BE

HITRIR D5 i I B (780mg/L) DAIA HLI=Z L5,

R4 BURR SV BEHIRIR

=S TCREIATTITV—=F 72TV, AR

DSV TRRELT-.
1 B 715N OVNRlV 28R 5 1%

22455 ZA AT LRI AT » UBEAITRIK &2 T N
0.4%(g-dry),1.0%(g-dry) IS INL, RiIRD LTI TV
TUV—F 27 %470, KI600mlOVE K& ST, ZORH
1RO 20mlZ L 127 L, 12.1% (wt/vol) ®NaOH
KW A 1ml, 5ml, 10ml¥INL CTKEE(LEL CTAlE
IS, 1045 (10000rpm, 543) L=, D rkE
% 1mol/LAHE CHIRAEL20mUZAAT v 7L, pH, &8
AF >, AT RN LT, 1B, A ATAA

HHG) Mo BHERDEIR

Na OF L )1 it Tl 5ml 10ml
‘ L NaOH NaOH NaOH NaOH NaOH NaOH
R Gk Wi o | wingo | #Eo | wmngo | wmingo | g o
" LY | LEE | P | LR | B | LER
A PRRRIEHEY) 22000 _
A4 _.10000 2600 11000 __]..__560 9800 ___ 350, 8500 ___|
e (A _..1900 49000 2100___|.._51000 1800 | _ 51000 1500
VU RAA 2100 3000 e ) 2200 560 2300 |
A4 350 630 600 30 780 25 520
B e A aif 14350 55230 13700 52310 14580 51935 12820
Na 640 550 | 330 | __ 930 200 900 130 |
Mg 170 47 | 110|200 - 190 -
K 700 170 180 | 140 170 97 170 |
Fe_ _ . .49 80 e 17 1. 75 L]
Ca 480 190 260 510 = 500 =
A 180 930 1 . 250 340 150 300 |
(AllEMRE%) | _ (120%) | ( 0%) (30%) (50%) (20%) (60%)
C i A it 2819 1967 ] 881 2107 | 711 1912 | 601
A—B—C 4831 _ - = =
NaOH VR ME £ DpH _ 6 13 __ 13 ]
i B (ml) 20 19 20 24 20 29
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HAL L L COFIHDO AT, GAILHEDOHIFAIC
OWTIX, NI T VTV —=F T aEn, 5hk
T DNENDH D E Nyl

2) BERIZB W THEH ST D FRIBTERERITRIKIZ
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FHEL 4 ANOEHERH T, T A THIRALT, M3
IEFBME3 A, 2ot 1 AT, Finid 50 %K 1 A, 70 Ak
3 ANThotz. YT 2 CENT, BYSRESITKR
B2 N, R 2 N Tho7-.

FHERYYE 16 FRIBDH D, 10 FEE 80 ADJm RS
S72(F 4) . TA=FRIE 9 ADJEHEAHY, FEHRITIG
BT A=/NE 5 N, BFENT A—N0E 3 N, I8 K O
BHT A—NE 1 N Tdhot=, B THMET, F#E 30 7%
R8N, 4053 A, 50 2 A, 605k 1 ATh-o

=L Y XA CEIN T, YRR IR 2 A,
REOEGE 1 A, R 6 A ThHoT-. vA/LAMFZR (E R
FF4e e N ARUT 2 2 B3:<) 13 4 NDJEHIHY, RS 4
T BAEITHST. HRNETM: 2 A, &t 2 AT, il
20 1%f% 3 A, 30 WAt 1 A CTh-o7z. e x 4 CE
T, YR EITIERIEM Ch -7, BMEIMZRIE 2 AD
JaHD BT, 80 A BMEE 90 L MET, IR E
BICARATHT2. 70,V 72 )Lh- a7 J{iE 2 ADE
HdH-7=. 70 B IEE 80 A BMET, mlliTibic
IFENE GEWr O MESEE A TIE MBI Tho7=. BUERR
ML P EREGYE L 1 AD NS -T2, 6055 4
PET, WEIAIL A BECh o7, R X EN T, R
FEBITAEIRE Th T, B RIERIERNRIEMERET 9
ANDEHBHY, HE T EERFE AR EE 6 A,
AIDS 3 A Ch-o7z. MEBNTAETHEMET, Filinid 10 7%%
1 AN R FIARAE) & 20 it 1 A (EEERFRR
BERAE), 30 mift 5 N UHERFIRIERAEE 2 A,
AIDS 3 AN), 40 mEft 2 AN ERERIH AR ) Tho
7o, OB IEN 8 A, [EAh 1 AT, JRGLRERS L ME
PEfih 7 N[BT 1A, [RIVERT (MIPERT & 2e) 6 A, RBH
2 NThot-. ML 8 ADJmHNHY, FHATHIEM

(14 A, BHgHiERR ()4 A Tho7o. MR
BYE6 N, &tk 2 NT, Fmld 10 58 1 A, 20 5%fK 1
A, 30 %Mt 2 A, 40 %1% 2 A, 50 mEft 2 A Thotz.
YR T DTG EN T, R I 2T RN
BB Cdh o7z, JAL AT 1 ADTEHEAHY, TR
BB ThH -7, 20 ACHMET, Yl XEN T, &
YSRERII R CThH -T2, LA 43 ADJEHRHY, Ik
RIIMRAZWE 22 A, BEERZWH] 20 A, E/fFRLA
(BRI 1 N Thor=. PERNT B 22 A, ik 21
AT, T 10 AT 6 A, 10 m%fk 28 A, 20 mEft 4
A, 305%fk 4 N, 505 1 A Thote. etk d 4T
EINT, YRR BRI ITRIR - RIREZI G 22 A, ity
10 A, R 11 A THH-7=.
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(2) TERAEHR G A

TR GD 18 BT OV TE AT DI B BRE
EHER 5 TR LT, HEEREIEEL, e E %k, i
F99, B HIZD 4 GREVIHIFE L LA I AR R E D
7. RS UANWVREYLE, ~/NV/X0XF—F 0 2 AL

IZHEARDE KRB A ThH -T2, BIELVBIEA LT,

A FERSIMPEL Y EREENREAR, S8R MEFEL A, RATHESA
FEIRDR, ~ AT TRAZRD 4 BEEVKIEE I A0
AR ChH T2, A TNV, KIE, BYMERLEE,
FATHEE TIRED 4 R BIIFIFIZ A~/ N2 AT C
otz R MRS RS, MR MR e, B B BENR
RO SFEBIITDEBIOREITEEFY, 7T7IV T ik
DRI 2o Tz,

HBBAE R 50 TIRBIZOWT, EaICLD A BlBE
W EE TR 6 \RLTZ. STD E A4 4 RIS, M
IR TIV T EYE, R IEE X RTRIC EE~#n L7
D, PEZFAILARAT AV AEYHE, REaVr—<TH]
IO U, B okt g 3 R (AT Uit
AT R ERERRYLIE, KA ERR IR B RGYE, ~=
VAT 2 BRI RGE) 13, 2 CRTRIC -~ LTz,

() fit%

AL 19 4E 1 A 1 BHOBREEIL QWA R G
T AT L] CTEHEINT-RNRE R

Tz B T AR G eiB ) AR 7 1 RLTE. F
B 20 FORKHTEEREE ST 220 AT, HiFED 283
A5 63 N LTz, MR (AR 10 Tx=R) 1% 15.2
T, BIFED 19.5 125 4.3 K F L7z, Frssritifb iz i
(2D DRI EHRESR 1T 47.2% T, #i4E (50.0%) 2>
SUELZ. Ik BE ICB I SEEE (70 Ll L) o
EAE 61.4% T, 2[H(48.9%) LA TEERE D 59
HEIG DR @l — T, R R TIL, 20~
30 AROMEEROPE AL TIBY, mnE
Mz, FFEIZBITDREEOILNDINBE /2> TD.

PREEFTRI O FRERZ i3 5L, U E IR, 4
TEEAERT CIXATHELOL IS, O 5 FR4ET,
R LR, F2Fn S R AT CITRIRIZIA L CasY,
R T CORD DB Th-oT-.

R BREEKR (FEEEH)

?ﬁ%@ﬁ'@ﬁ%&‘ VTR
ST B I
Sa A kb Sk G
REC | Tome | s WG G
B Z i N
IBJESERPR 15 6 3 1 2
& [ S 32 10 11 4 4
e A A 28 13 7 3 1
o i 82 29 17 9 27 15
Bt oo 14 5 6 2
N 29 11 4 o
el 20 7 2 6
Bl ARt 220 75 56 28 61 24
0-4 4
5-9 2
& 10-14
15-19 !
20-29 11 1 4 5 1 8
& 30-39 15 8 3 3 1 6
40-49 9 1 3 3 2 2
Bl 50-59 21 6 5 1 9
60-69 29 11 7 5 6
70~ 135 48 34 11 42 1

s PEAE PR RZIRYLIE RS D BAERIR TR CR A H D) HIERZ M ZHL 56D
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2 AR

JEGEDIRIFARIZ BT DIEREINEE T D720, Bl
JRRHRE 56 AR B [ A S S IR AR A RIS B O, R
JE AR A S LT
(1) BEHPERBURYYE
Tl B P EAR A

PRI O MG BB EER, AR AYEE ST (invE,
ipaH) ® PCR A, SEANRRSE MERRBRA S L 72, SEAEK
S MERRERIE CLSI OHUBEHET 1 A2 s MR 5 i FL v
\Z#-%, ABPC, CTX, KM, GM, SM, TC, CP,
CPFX, ABPC/CVA, NA, FOM, ST o 12 ANZ%4
DO A E LT,

BN Tla HOH ST M RFIRE 2 40 DS
ToARITEIE, RAR LEE, Yo R LERCTH-T2. RARTIE
invE, ipaH RGO RA DHERIITZN, Y RIg,
ipaH BAG T O BARA DRI T, TR MR,
RARIZ ABPC-SM-AMPC/CVA-ST O 4 #iZ, Yo+
IZ ABPC-CTX-SM:ST & 4 F\ M= L7~ (3% 8).
< IG5 K g

WRNCHRAE LTI Hif KRG (EHEC) B H 3k
DTBERERRIZOUWT, A LFRIPER, O JURK O H #1
JRO MIERB, < (VT) ORIBNIIN ., $KARS
PERRBR RATE AL 12 34 2FhEL 7=, £, &
[EHIARL D[R] 2 38 )72 22 136 A= “ diffuse outbreak (i
RS AE) ” DB Z B B, ENTYSERFZEHTIC
BT L AT o — VR VESUKE) (PFGE) B2k %
AR Z S hEL 7.

BN TR DOH 7= 18 F5] 284055, /BRI S
BT 15 F 25 BRICOWTHT 2 T-7- (3% 9) . /i
RO O IfERBIIE 0157 A% 23 kK, 026 7% 2 kR THY,
H AR50 KO VT BURIZ 8723 5T, O157THT
VT1&2 73 20 #%, O157:H7 VT2 78 2 £k, 026:H11 VT1
2 2Kk, O157:H- VT1&2 28 1 ¥k Cdho7=. 229541 15
D 2 BRIE, Wb [EREERDOIX VT OADHE T

HoT273, YT PCRIEICE AR nHH a0 Ex
Rtz fE &L, PCRIETIL stx 1, stx 2 B LB
P ThH-o7z. —F RPLA JEIZEDTT7 v 7 AGEANI,
VT1 i3 256 5 LA ETh-7-b 0D, VT2 [BH# 4
7, EERIRRARA R 265K THY, stx 2181512
BRI DAENED ATREMEARIBS L=, PFGE 1EICK
DAL TRAEOER, 4 A9 H~5 H 1 HORIZATEK
OFF SR E N CRAEL-EHES 1,2, 4,5, 7
® 5 FH 10 FRiz oW CiE, PFGE A (d 17) 34T
L, 20250 5 FlITFEL N—DOBREEP RSN
7o, &2, 6 H 13~23 BTN TEIELIZ 3 F4I,
[@— PFGE % (d 73) Tdbh-o7-73, A7 B 3 7,
HE722 0> 72, FH5 16, 17 OFFAREHTE PR
c 405 1%, 2007 4F 11 AT EREFTE N TRALE
BRHEGILF T AT ThoT=. 22 BHEH] 17 O d
148 1%, BN TR — /32— BRIZBES NI~ T8,
2008 4 7~9 H 1T 23 #RF IR DAy BES AU 7 IR TR
Tholz. 2FETHBESI d 148 D 56 #KIZ DUV TIENT
JRGYEMFFERTC MLVA (Multi-locus variable- number
tandem repeat analysis )fi##TZTTo7-fE R, 50 FRIZ
DN TIEE s TSRS CTHERLL, BEEMED &R
MAEFETHHESNIZZENRHDDER-TND (iR
WIRHIESR Vol.30 P124) . AN MBS R, &
NTOKRICT eV, TEX LIV ITTTUMRE
K DT PEDNHERE N, RAKR~Y ALY, =a—F /1
¥ REO R RPEEAN T DRSO b do
7-.
L UFFTIE

WNTIRMOBH ST 4D G, LA 1T R 57 B
SNz 16170 mRAR M) 1T DN T, SyBfERko i iE R
%1T-7=. Legionella pneumophila ILiGHE 9 THY, LA
X7 B EH R 16S TRNA KON mip O s 1%
Uiz, M75HEQ DERIR 7 BERIIH T, 1996 FIZH AT TOD
SEEFI R E S TS,

x8 BREICHITHIRME D B

A B RbEpT4 SR G A (1, Y ) invE  ipaH it 4 256 751
. N . g ABPC+SM*
1 1A29H LvE HoX— )L Shigella boydii 478 + + AMPC/CVA-ST
2 10A9H  #1 AR A Shigella sonnei 11 8 — + ABPC:CTX:SM-ST
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 BEIRETRER ML o BR R e

BN T HDH -T2 1 IOV TEIFAEDOHE A3 B,
WHTC T MiEERIE T2, ENTEYSERFIEATICR
T M IIERIBI & O emm AR AIRIE4T 72, T IiE
NI TB3264 ToH-o7=53, M MIERIBNIARHET, emm &
51T emm89 Tdh-7=. 723 TB3264 37 5= ek
BADDDORRARNDIL S BES VTR,

(2) JE SRR BURYE
- A BEER MAMEL o ER I HBE Z¢

MHEEAS\ WD SEB B CHEE %, IR R e
HTHBEEFT o7, BIRMAERRD-EHKICOWT, 1A
MPEL D ERE (WAL 2 B) O [RE RS M ORI BR &
FEhiL7-. A BEERESNIZERIZ OV T, TR
IMIFIZED 19 Fio> T BlARELT-.

2008 = ZPU [ H g J OV LT ERBEFITE N O 5 i (4

TR CERIES MU REE RO 86 11 27 4:(31.4%)

DOIRL VD BES IV, BERERBROFE R, A BEDY 26
5, G B 1 Th-72. A BEO T A, T1 2% 11 #
(40.7%) EFcb <, T4 23 8 1#£(29.6%), T12 2% 5 £
(18.5%), T13 A 1 #£(3.7%) , HIBIAHEDS 1 ££(3.7%)

Tho7-. 2003 FLIKE T12 23ch < BTV CQUT=s,
2008 1% T1 A @I sz, 2ERICIE A B
DHH T12 3 40.6%, T4 73 12.6%, T1 23 11.1%% &

CFRL 20 FFER ML Y EREEL 7 7L o Ak 2 —R)iEE)
FARIXRE LRI DFAT/ S — %R LT, 1~3 HDH
—E—27IX ABE T4, 4~T7 HOHE _E—271% T1 B Eik
DPATTHY, T12 1% 1~6 H O — 27|k T
STz, E£72 11 A PIBEOAZRATHNCIEFF OV T4 25850

L, FMZE 0 TEEOBIN ANEDO RN BIRITLIZE

Ez b (£ 10).

x9 BIRRICHI1TH85 EH Mt X5 E R RAE 2B 4

W Gk gy ORRRGEEC WP g PR
g5 RHUIR O RETE R L. o g VT e ———

1 4A9~11H 4 KR 2 157 7 12 aperdva 41T

2 AA9~4R FTRE KN 3 (@) 157 17 1.2 apeidva 417

4 4H 241 R % 1 157 7 1,2 ameriya 1T

5 4H2~280 4 %g% 3 157 7 L2 aperdva 417

7 5A1H R0 s 1 157 71 1,2 iy 1T

8 5H19H A3 B 1 157 — 12 aperdva 471

9 5H19~23H  FRE SN 2 (1) 26 11 1 A ho/ A d25

10 6HI13H  falili s 1 157 71 1,2 aeriya T3

11 64 20H fA i e 1 157 1 1,2 e, 478

12 6/ 23H fa Lt e 1 157 17 12 adperdva 4T3

13 7THI0~130  RALdT SN 2 157 7 2 apercunsy  d224

15 TH16~23H ki REeEE 2 (1) 157 7 1,2 Af?gféw j;?;w

16 7H31H FRE o 1 157 7 1,2 AX/IA}PCP;:C’VA c 405

17 8HS~1IH A F A 3 (1) 157 7 1,2 arberdua  d148

18 8ADA TR Wk 1 157 7 L2 aiberva o405

=) 25 (5)

1) ESLBYEMGE T Lo TGS 7 XA T 4. SURBIRTHESRNUE, Bl YT HA T4 L7 5.
E N RN MRS AEIC LS TT L 7 7y N T4 (2005: ;. 2006:b; 2007:¢; 2008:d) .

2)d 227 &2 /SUREL.



YL I 2%

A SRR IRIX =L LRI, RIS, L
ERXTRE, WREEE T UA RO e e r2—LL, i#
Ho4 FEREORIRS R B3 E L R e A
SIE L, A AP & OIS FR9sRBRIZ LD R
U7z, R B VT B S 1f 3 C iy A B 2 St L 7= 7%,
4 TEFEOGE A E KR AR 5T 5851 (eaed, astA,
aggR, bfpA) DA %4 PCRIETHERL, 15 K
(EHEC), &R AMERIGE (EIEC), B itk
K (ETEC) K OV JE M5B K5 (EPEC) (253
L7z,

/NPT 288 FRIKDFEEIZ DUV TR IR MR A
1T7poT- bR, o em "y 2 —a k& OYRER G 4 18

DFt 8 BN BES AUz, A OJR R B R =0T 2.8%
(8/288) T, 2004 FLARERBR iR, F M4
WU THOEANC Y BES -, e s r 82— 4 BRSOy Bl
i, FXT Campylobacter jejuni Coh-7=. ANE D57 H
IXEH A~ T HIZE— 7B HLNDH08, 2008 4E1 7 HIZ 2
MRDVTBESI, D% 10 H, 12 A2 1 kT o0
To. ROy 2 — 0 iiG (7 > ) % H
T Penner OEVAHTRIZ LD M IE AR A FEhE L 7= 4
F, ABER OO BED3 1RRC, BUBIARRED 2 R Ch o7z,
KGHEIZ2OWTIE, PCR O#ER, 015 D 1873 aggR
P, 025 D 1 #Kk2S astd B, 055 &Y 0124 D4 1 £k
DS eaed Wt Tho7. EOM, JRFTEHE, VLEXTIRE,
JRIRE 7 VA F TS a0 o7z (R 11).

x10 AABMIEL Y BKE S BEHKR

iRyl 1H 2HA 3H 4H 5H 6H 7H 8H 9H 10H 11H 12H 2t
ARt TI 1 1 1 2 3 1 1 1 11 (40.7)
T4 1 1 2 1 1 2 8 (29.6)
T12 1 1 1 1 1 5 (18.5)
T13 1 1 3.7
B RARE 1 1 3.7
/IR 2 2 4 3 3 5 1 1 1 2 2 26 (96.3)
GH 1 1 3.7
it 2 2 4 3 3 5 2 1 1 2 27 (100)

PR EL 7 4 6 9 9 12 10 3 10 3 8 86
F11 B EFEEEBREHNS O B RRR#E R KR

993 S 1H 2A 3H 4A 5H 6A 7H 8A 9H 10H 11A 12H| 3
015 1 1
025 1 1
JAIR ISR RAGE | 055 1 1
0124 1 1
/NG 1 1 1 1 4
A 1 1
0 1 1
Campylobacter jejuni Ur 1 i )
JNEF 2 1 1 4
7t 1 1 2 2 2 8
TR RS (%) (3.0) (3.6) (8.7) (9.5) 6.9)| (2.8)
TRA AR AL 14 33 33 39 27 28 23 11 19 21 11 29| 288
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“H H

B HZEEWEE DD ERIS L2 B IHEE VRIS D
W, RV 7 77 CFDN ZEREG I LD 0Bl #4179
LBz, BAZ TR A (LAMP %) & F L 7-.
LAMP {EICX0 E H % E IS -2 Sk iz
WT, [ESE R G E AF 28 BT C 08 AR - B4 B (MLST,
Multilocus sequence typing) % S&fiiL7-.

TR TE OIS IV 26 1 M OREEFT OFE AR

HIFE R A D —BRE L CE RS O R B CHR RS
7z 20 1RO SRS WEET 46 RO L T-.
BRAR LTI E HKE X o BES L7 h o 7253, LAMP 14
T 5 1£(10.9%) 726 H H K E B A STz,
MLST fiE#Hr OFER, 5 140 2 (1% 1 B THHTEAVHIA
L7223, BUBITREED 31113 1 B X RS @5 7R THY,
2008 FELEELDOBEIn A TUIFATUIZZ EDVRIBS LT

®12 BEKEANEHAIRESR

B PR /AR A 45 (%)
N AN

L Xz 2A 5H 6] 7-9H 3
0%% 1/ 2 (50.0) 0/ 1 (0.0 0/1 (0.0 1/ 4 (25.0)
1—45% 2,12 (16.7) 0/ 5 (0.0 0/1 (0.0 2/18 (11.1)
LAMPIE 5—9h% 1/ 8 (12.5) 0/ 3 (0.0 1/11 9.1
10 —195% 1/ 4 (25.0 1/ 4 (25.0)
2055 L 0/1 (0.0 0/, 6 (0.0 0/ 1 (0.0 0/1 (0.0 0/ 9 (0.0
3 0/1 (0.0 5/32 (15.6) 0/10 (0.0 0/3 (0.0 5/ 46 (10.9)
N MLST-1 2/ 5 (40.0) 2/ 5 (40.0)
HURIAGE 3/ 5 (60.0) 3/ 5 (60.0)

s MLSTAEATI X LAMPYE BB AR (R 0D 752 i
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3 UAVARRARDL

T WYL 6 AR B [ i A 2 St B L B D DAL
TAEE R BRI DO B, I3 U E s G DR B Fo 0
T, UAVARE GRS KL OVEMEBWE RGE IR 0%
BIREIRE NG, ISR DOV TY AV R R
A Ei L7z, vA/VA5EEZIX FL, RD-18s, Vero #
faz AL, A2 72 FHEATHICIE MDCK flifias ff
LTz, R B BRI R Y AV AR SR 1T, B B
1%(EM), RT-PCR %, U7 /L% A2 PCR {EAEMLT-.
ERRIR IR 691 Bl DR HHEIZT A VAT 127 1] (R
R 18.4%) , EYLMER Mok B 364 HilnnlE, EM X
O'PCR C 158 5l (3 43.4%) DA NVADMR PSS HL
7. MRS LD A Bl A AR A FR 13 12, &
Y E BRSO A VAR AT 14 [TRUT-.

AVTNVEAFTANVANE, 1 A~ A KO 12 AT
HEn, A ViER (AHL) AS 1~3 A KON 12 A2 28 #E,
A FHR(AHS3) 23 3, 5, 12 AIZ 78k, B UM 2 A~3
A 4Bk BES -, 2007/2008 2 — R 0%, A VA%
VT, AH3 & BRI THARITIRAE T DA 773 —
ZRl, EEEARTNIEZRT Th-72. 2008/2009
=R k7D 12 iR A ViERE A FERIR ST,

HiEE, 53— DAL TN TP O EFRITRE -
7-.

RS ANV AIL, BIE, A2 7N P — R B £<
SBESHUCETD, RS B TRUAERMRIEND 1~2 H
298K, 10 H FRI~12 AT 21 BR3SrBfESh, A2 71
TUPIRATRIS G HUZ I T RS AL AD MBS T3
Er oLy Wiel

LT AL, 3~4FEDJE I THATAR RS TR,
SEIIERITHI ChH-7-2800 1 B0 AT
Hovz.

T TRIANVA(EV) D5, FEARDERKT A VA
Thorar$yd—uALA(C)AL6 L, 6~7 A KW
10 A2 3R (FFR R 11K, REIRIBIE 2 1K) s
7o, =, FROFEND CAL6 BILIAMT, BRE i~
A—1 R8T RGBS LTz, SR PEBERR S (AM) 2513,
Yo —A/LA(C)B5 MR 9 Bk, =a—7 (/LR
(Echo) 30 73 2 #%, CA9 7N 1 #RrHfisii=. CB5
1%, 4 H~9 HORIC B FRGEZR, R OS 148655
HES AL, ORI O G SGE R D F B R R T A LA
ThHol=Z R InTz. £iz, Echo30 %237 H, 9 A
KOV11 HIZ AM, E- FROER) B HSH, CB5 B

+ 13 MRREEICESARNVAILABREIKR (20084)

A VAR 1A 2H 3H 4A 5H 6A 7H 8H 9HA 10A 11H 12A| &3t
9 Al 1 1
az¥ox—ARE 10 A 11 2
16 %l 11 1 3
az¥yx—BREE 57 5 2 8 5 2 1 23
Toa— 30 %l 2 1 1 4
AH1[20 5 1 2 | 28
A7 AH3 3 1 3 7
B 1 3 4
RS 8 1 5 8 8 | 30
LT A 1 1
IRE| I | 2 1 1 6
2 Al 3 2 1 6
7T 37 1 1 4 11 8
57 1 1
NT 1 1
Bl L2 17 11 2
) 32 9 10 7 5 11 15 2 4 7 10 15 |127
A K 67 35 42 50 49 65 89 38 66 64 66 60 | 691
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TRATHZ BTN TiE, Echo30 AR Z L0
BB L Wl e HERZINT. 20l EV I3,
CA10 BUASMRGHFENRER, FRGBERDDENEIL 1 RSB
.

TTIOANAAD VL, 1868k, 250 6 B, 37 8%,
51 1 ik, BRI 1 R ST, Bbmitiso%
Dro7- Ad3HUIE, 5~7 A ORNZ 61k (75%) SBES -
Ad IFMEL T FRGER, RIBDGORM 2 2L, g
HEEETHHT.

ERELfI LA —1 B, EREC B FRGER, B
PR, ~ LR —TF 0D 4 BRyEES LT

JEYNE B8 DDA L AR IR, /e A LA
(NV) 23 92 51 (G T -9 i, GII-83 ) THHEIA D3 e
%< (BRHEE 58.2%) , IRWT A BER X7 (/LA (Rota) D

35 151(22.1%) , ARTANLA(SV) D 20 41 (12.7%) , Ad
? 11 $1(7.0%) TH-7=. 2007/2008 > —A 0%, FIE
0 11 ADDEBROVATIAED, 12 AIZNV Rk
e —rE7po72. 2008 4% 11 A TG NV MRS
s, Rota, Ad K OWEFEAEIZHEITA b
SV, IEFRHFERADRI TH -T2, BRI HD A B
DA VARG AR SR ORI, SR YR 2 B
DIGIE ZLS—EL TERY, MHISNIZZNHDTA /LA,
A2 L E T DY B B R E R A D ER & o7z
ZEDRENTC. E, AT THS 67 HIZNV 23 5
5], Rota 2% 1 Bl HS 7z,

2008 FOIEYLMEE IHAREHIFE AR EH (T 5EE
Bx) DL, YT TUA N AR A L T2 2 FHIDSIX
NVG I 2SSz,

=14 BRERLEBHZEEENODIAILARHIRR (20084)

H 3l 1A 2H 3H 4H 5H 6H 7H 8H 9H 10A 11H 12HA] &
JavA LA (GI) 1 3 5 9
vy A LA (GII) 18 11 13 7 7 4 1 1 21| 83
27 A VA (ARE) 10 16 1 1 35
PRI A LA 3 4 3 1 2 1 6| 20
7T )7 AA(NT) 1 1 3 1 1 3 1 11

o K 22 25 32 25 11 6 1 0 1 5 3 27| 158
A K 32 45 47 49 28 30 27 13 20 24 15 34| 364
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RE 20 FEE R RIT PRIFAE RS
4 ILAE

AT, JEAEFTEAE OO ZEFE TRERYE T Bh R
D—ERELTEERBTITON TODHEETHD. Tl
20 AFHENE H AN A GRS (1K) , ASY A G A
(FRETREFTE W), FA 7 Lo WG R A
R), A2 7N PIREZMERA e ILERAEFTE ), H
AMIRIESZ A (R U EREEETE N) O 5 HIRA L
7o BRI, A7 PR A (B
FEAEI) 2 R LTz

R1 ER20EE

1 H ARSI A

SRR 20 A5 7 ARIEIDS 9 A RAIET, FRITEI 20
T 257 160 1o, LEGKMIEEEIL, H AN
A VA HI Gz I E L=, 65203 6 - H iAo e
BHIKT, UANVAHURIL A ARINR T ALV A JaGAr#01 #
(T A M) Z FAV, HIHUARAS 40 55 2L EORRRIZ
DUWT2ME BZATV, FUAATAS /8 L IR FLZh
D% 2ME S MEHUARRSE GO ERYLE)) S HE LTz, BR
FEITFR VIORLIZERY, 7 A FAICHIH T HI FURs
HEhizboo, 8 H BA), HAIEHURITMm TSN T, £
DL, FUREYERIL 8 A THIT 10%, 9 A Lfjlles
Th 60%ICEEEY 100%IZELe 7. T A FAIZ

BAARARPRAE (EFHEDOB KK XY AL AHTUARERR)

H T PR il @ 55 A

BRI 2| 2MERRSZ PEFUA

PRI F B <10 10 20 40 80 160 320 640=| (% | B %) fah
7/7 20 | 20 0 [ERif]
7/18 20 | 20 0 HRALET
7/28 20 14 2 3 1 30 1/4 25 PE i - SRARAT
8/4 20 | 20 0 FRE -
8/11 20 | 20 [t
8/25 20 18 1 1 10 0/1 0 HRALHET
9/8 20 8 1 1 3 6 1 60 1/11 9 AYRT
9/16 20 | 20 0 [EES

£2 FR20EE RIABRLERFAE (VML RADEERE)
L) 28
FHXIT |, RIATANVA o - - RUATANA o -
2 TR RUALIS 7 Fexti TR RIALS | F
0 3 3 2 2
1 11 11 3 1 (CA4) 4
2 4 4 4 4
3 3 3 5 5
4 8 8 1 1
5 5 5 5 5
6 1 1 4 4
i 35 0 0 0 0 35 24 0 0 0 1 25
CA4 : a7 yF—0A /L AAH
&3 FROFEATILTFRARERHIRELR (2008/2009 ¥—2)
. - _ - T ARGy B B
& HEECRGEAT [ AEEA H R I o LT
WOR W S kBN TR N I 12H22H 4 1 AV EAl
A N ER R N F AR & &) 1A19H 10 1 A ER
FRHEHT L =M/ ER | & 1 B 1H19H 10 6 |AV R AT P B
[IZE ST T VAR i BV N S '3 [i) ES 1H19H 8 3 AR AT PR
7/~ VNG O VARE - Ji o I SR S 53 (T ] 1H22H 11 0 patE
KW N KRINE R VAN 1H26H 3 B7
s R PV o N 3 53 P [E ok 2H17H 4 B
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25%, 8 A TAIZIIMHSILT, 9 A EAIZ9%:q2
7o ZNHDTEND, BRI TIE, HAMERY AN AT
BIFEDIEITARL, 7 AV ADTEEN IS el i 4 i ¢
HoT-ZENHELES NI, Teds, AL, RN H AN

1

DB

SERR 20 A5 9 BT, FEFRE X ORI NS ERELE
N7z, 60 LEDIEEHET A VAN HERAZ1T 7. HIja

13 FLAfAE, RD18s #fifid &z U8 Vero fifaz H .

S

(3R 2 [ TRLILRY, AEFERVA VANV AIHHSH

BEDRHIT 2T Rinote. WIFLUSNDOTANALLT, a7 % vF—1T
F4 TRH20EE EFHEDANAOTILIOFHIERE KR

s amn | oy | Bk HIGe i WO E | A0 -

<10 10 20 40 80 160 320 e40=|MFk (%) HE (%)

0~4 25 18 2 3 1 1 7 28.0| 2 8.0

5~9 38 1 4 2 6 9 11 4 1 37 974| 31 816

10~14 44 4 310 7 4 7 7 2 40 909| 27 614

15~19 25 1 3 2 7 3 7 2 25 1000 21  84.0

A/TUAR | 20~29 28 12 5 4 2 3 2 16 571 7 25.0

/59/2007 (HIND| 30~39 29 11 3 5 7 2 1 18 621 10 345

40~49 27 12 3 7 3 1 1 15 556 5 18.5

50~59 25 11 4 2 3 3 2 14  56.0| 8 32.0

6001 | 25 6 2 1 3 3 9 36.0| 6 24.0

s 266 | 85 27 37 34 32 25 21 5 | 181 680 117  44.0

0~4 25 18 1 3 2 1 7 28.0| 6 24.0

5~9 38 2 3 11 12 8 2 36  94.7| 22 579

10~14 44 4 9 6 13 8 4 40 909| 25  56.8

[ 15~19 25 3 6 9 2 3 2 25 1000 16  64.0

162007 20~29 28 18 7 2 1 10 357 1 3.6

(H3N2) 30~39 29 13 6 5 4 1 16 552 5 17.2

40~49 27 16 3 4 3 1 11 407 4 14.8

50~59 25 16 5 2 1 1 9 36.0| 2 8.0

60LL - | 25 6 2 2 2 3 9 36.0| 5 20.0

&t 266 ] 103 38 39 48 24 12 2 0 | 163 61.3] 86 323

0~4 25 | 24 1 1 40] 0 0.0

5~9 38 5 3 7 8§ 14 1 33 86.8| 23 605

10~14 44 10 4 6 10 5 6 3 34  713| 24 545

15~19 25 1 4 1 6 7 5 1 24 960 20  80.0

B/7ay 4 20~29 28 4 3 7 5 7 1 1 24 857 14 500

/4/2006 30~39 29 7 4 6 3 6 3 22 759| 12 414

40~49 27 3 3 4 9 2 5 1 24 889| 17 63.0

50~59 25 11 4 3 3 4 14 560 7 28.0

6001 | 25 13 2 3 4 3 12 480 7 28.0

it 266 | 78 24 40 43 47 23 8 3 [ 188 707|124 466

0~4 25 | 21 3 1 4 160 0 0.0

5~9 38 9 12 8 1 1 29 763 10 26.3

10~14 44 18 6 11 3 1 26 59.1| 15  34.1

15~19 25 10 10 2 1 2 15  60.0| 5 20.0

B/~L—L7 | 20~29 28 13 1 5 4 4 1 15 536| 9 32.1

/2506/2004 | 30~39 | 29 | 14 2 1 3 4 4 1 15 5L7| 12 414

40~49 27 8 4 7 4 1 2 1 19 704 8 29.6

50~59 25 | 20 1 2 2 5 200 2 8.0

6oLl | 25 | 21 2 2 4 160 2 8.0

it 266 | 134 23 46 36 14 9 3 1 | 132 496]| 63 237

2 RV A G A

A VA A4 TN 1 BISBES -, 7B, I ToFE
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WIDORIAT I F o OFeHILIRIE 5 I3 ST,

3 AL 7N PR A

AL TN OFATIRINEARE T D7D, 17 1=
YRR BRI T A G O BE AN D, MDCK #lifas
FANTA L TP A )L A5 B A 2 FE L TD.
2008/2009 > —R0%, BN OB A s s
104 fiigk(5 HR)T, TDHH T fEaklZ OV T AL AR
BEFERUTZ. FERITFE 3ITRLIZEBY, 6 fiakhbhA
TV ANVADBR S V2. NRRE, A R R O
BRINSZNEH 2 fiak, AER L A FEAR O 3 fiRE
ERFNFN 1 R Tholz. 53— DA T )Lx
HFOFATIZRERZRE R EIZZFEAET, FFEED 12
ADHEBERENZLNTZN, Tk 21 4 5 AhET
K EHIM O T o7, FiiT A VEAIC, U A
FPALL BRI -7 3 FRAWAT Ch o7z,

4 AT NPT ARG (B h)

Wik 20 4 8 H~9 H ORMIICH RS2 MG 266 14
HWNT, A7 02 PRATRIO A R (A LR EEFTE )
DAV 7 )N HL PURZRIEL, fERE R 4 1R
7o MERTANAGURELT, A V#RT A/T VAR
159/2007, A FHANT A/ VT T A1716/2007, B A
B/7 2 414/2006 &} B/~ —37/2506/2004 % Fu>
7-.

AL Z 31T 5 40 500 o HIHUARERE 1T, AV
HARNZHF LT, 5~9 &N 15~19 i TlE, 81~84%&
FEFIZEL, 10~147%b 61% THIRAED T, 0~4 7%
L A0 AN TENTN 8%, 18%ERWE DD, DD
R TIIPUR A R 24~35% Thh-7=. Yk o
PURRAT RIS OB b~ E Ty MBS b 7.

A FERNIHLCUE, 5~9 5%, 10~14 &Y 15~19
WS BT~64%& IR Th 7208, T LS OF
W TIE 4~24% LK~ 7-. BI7a)Z (LB RNHL
TIE, 16~19 5% 80% L=<, 0~4 5%, 50 bl LaFRr
X, TOMOERE TIE 41~63%E i &) -7-. B/
~L =T (BN T RN T HHUARA L 30 %t
T 41% BT, ORI R RIITARY M8 &
RLTE.

6 H AN A

AR TS N CEREIE - ML 266 {41220V,
AOVF UL =B H UL AR U H — P (PAP)EE W
7 4 —J1 AGHANE T B AR T A /L AD A FnfT Al -1
ELTZ. FERIEE 6 ITRLIZERY, 10 fELL o B AN
RIANAHURFA RIL, 5~9 LN 15~19 7% 84
~88% T i<, 10~14 1%, 20 %fXTIL 68~70%T
BHoT=. F7, 0~4 ETIE 0% D 7. 4 L T Ot
IR R D TRV DL, 2005 4F 5 A2, HAMMAE
U0 F AEFROFEMRAIEIGE D 76 L YEZ @A DN E A7 18)
ANOHII, BARMER O FEREEYEX T T2D L& %
bivs.

7T BT WY RA (F)

iAo OB A B, RNERK
(BERRNR) IZBITD A BIA T P A LA
WILATRA L. BRI, SRk 20 48 10 A 2D PRk 21
2 HETO 5 7 ARMINC, £ H 20 889 2% 100 JE25
BIRLT-. 7A LV A558EZ1E MDCK iz L, #ifT
FRFEERERRICE SV TR T 7. REDR
B ARA TNV PFTALRT 1 b A)o
7-.

®5 FHRFE FmEDHBEBRBE DML PHHUERERRT

s 1= " ORI Al PAtE(L0fA 1)
TANK | SRR | B <10 10 20 40 80 160 320= | fil¥k (%)
0~4 25 25 0 0.0
5~9 38 6 6 1 3 12 10 32 84.2
10~14 | 44 13 2 1 1 1 12 14 31 70.5
A A | 19719 25 3 6 3 3 7 22 88.0
A | 20~29 28 2 3 2 3 4 5 19 67.9
(Beijng=1| 30~39 | 29 13 8 4 1 3 16 55.2
#) 40~49 27 19 4 2 1 1 29.6
50~59 25 16 6 2 1 36.0
60L4 1 25 13 8 2 2 12 48.0
3 266 | 117 39 18 8 11 37 36 1499  56.0
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TRk 20 FEBRRAERT FRIRAERAE(2)
SRS

1 & B M A

SRR 20 4 7T~9 AICEEES VAR LXK OfF R i ig
222 fRIZOWT, HUE H %735 (Ft PT) Hriqii & OBk
HEPRR M EREEEESE (T FHA) $iiAMliZ ELISA- BALL
5C, F, U7F U8R CRIERR) & OWATHE (1L k) 12
R DRHERME~ A0 L — MNEEEEETHIE L.

(1) #i PT X OWL FHA Hiifffi

FEEEERI OB PT X O FHA Bz 1 1w,
PLPT HUAMNIE, 1 EU/ml LA B3 R4F#RD 90.5%% 5D,
30 AT 50 mLA LT 80%RiT4 &0 F L7223,
fDFERHHETIEL 90% U EDORARTH -7, £z, 10
EU/ml Pl B3 24E#D 53.2%% 15D, 1952 F1X60%
PLETH 7273, 20~49 7% T 50%HIZIZIL T L, 50 5%
LU EClE 838% LA D _EFAZ - THURMMMEL 72 516
CIAZNY ghi

PLFHA HUMICoW L, 1 EUMmI LA BN E4E R

R1 FR20EEFEEF R B BRELISARUARARE

y ELISAUAAM (EU/ml) 1 EU/ml BAE | 10 BU/ml L1 E

DU | PO | B <1 1-4 5-9  10-49 50-99 100= | fi¥k %) GBS (%)

0~4 25 1 5 3 14 2 24 96.0 16 64.0

5~9 38 6 9 17 5 1 38 100.0 23 605

10~19 25 2 3 3 10 2 5 23 92.0 17 68.0

pp | 20729 28 2 4 7 15 26 929 15 536

30~39 29 5 6 4 12 1 1 24 828 14 483

40~49 27 10 3 14 27 100.0 14 519

50=< 50 11 12 8 15 4 39 78.0 19  38.0

Hat 222 21 46 37 97 14 201 90.5 118  53.2

0~4 25 1 3 1 15 3 24 96.0 20 80.0

5~9 38 2 16 7 13 38 100.0 36 94.7

10~19 25 1 10 2 12 25 100.0 24 96.0

P | 2029 28 17 7 4 28 100.0 28 100.0

30~39 29 3 16 3 3 29 100.0 22 759

40~49 27 2 15 3 2 27 100.0 20 741

50= 50 2 4 30 11 50  100.0 44 88.0

&% 222 1 12 15 119 36 39 221  99.5 194 874

=2 FTR0EEEHFHIGAZRERRARERR

R | i o | EAE M (1) z%gfgui 3291%LJL
<20 20 40 80 160 320 640 1280 2560 5120) Bk (%) | B (%
0~4 25 5 2 6 2 7 1 18 720 8 32.0
5~9 38| 22 1 5 2 4 1 1 14 368 6 15.8
10~19 25 3 5 2 7 5 2 1 22 88.0 8 32.0
. 20~29 28 6 1 1 3 2 7 6 2 21 75.0 15 53.6
R 30~39 29 4 6 5 1 4 7 2 25 86.2 14 48.3
40~49 27 1 2 2 4 4 7 6 1 26 96.3 18  66.7
50= 50 16 1 9 3 7 5 4 3 2 33 66.0 14 28.0
&3 222 [ 57 6 20 27 29 26 31 20 3 3| 159 716| 83 374
0~4 25 1 2 3 4 3 8 3 1 22 88.0 12 48.0
5~9 38 2 5 4 7 5 6 5 4 31 81.6 15 395
10~19 25 2 2 3 3 9 6 25 100.0 18 72.0
e 20~29 28 5 2 2 4 11 1 3 23 82.1 15 53.6
30~39 29 4 1 1 2 7 5 3 4 2 24 82.8 14 483
40~49 27 1 3 8 4 2 5 3 1 26 96.3 11 407
50=< 50 [ 11 1 4 8 9 1 7 7 1 1 38 76.0 17 34.0
&% 222 | 24 9 19 33 35 36 33 28 4 1] 189 851 102 45.9
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99.5% CTHY, 0~4 KhED 1 H&FRNTT T 1 EU/MmI
PLEOHUAMAZRAL T, F72, 10 EU/ml LI ki
BAEWROD 87.4%% (58, 0~4 IRHEN 80%, 5~9 AL
95%, 10~19 JFHED 96%, 20~29 FAEDS 100% THY,
29 kLA T CIEAFln e EHITRA = EHLIZAY, 30~49
7% Tl T5%RIZITAR F L7z,
(2) & HZEHERM

EETER O B B BB AT RO, (AR 2% 2
(TR U7 F Uk CRIERR) (2R T D8RR 40 524
LOFURMREA RITEEMD T1.6% THo12208, 5~9 %
BEE 36.8% KK TH-7-. 7=, 320 5Ll EOHUIRLE
BRITEEHED 37.4%T, 0~4 AL 10~19 7%kE
1% 32%, 5~9 iflE 15.8%& 19 Ll F TR TH -T2
7%, 20~49 7% TlE 48~67%\Z_H-L, 50 m Ll ETHW
28%I K L=

TATER (LU ABR) (e 32 BEE R 40 52 Lok
A RITEERD 85.1% T, VI/F IV mfEz Rl
72. 10~19 5% Tl 100%, 40~49 At Tl 96% Th
0, OBELDS mWBUARA B2 RULTC. £, 320 f5LL
LOFUARA RIZEERD 45.9% T, 10~19 EHED
T2% % — 2L L C, ElRED BRI 50 L ERED
34%F TR L.
2 V7TV A

B RS MRS R MEE R, yEhoY 77
U7 i (75 P RPUR) 2, VERO #ifnz V- R52%
AHREYE CRIE U, ARIEER o i h ity 7 7V 7 R b
(M (PLEERM) 22 3 (TR T. 49 LA F O Tl
80~96%(Z 0.01 IU/ml LA EOHid#MiA RO BTN
50 LA EClE 38% IR FL7=. &7z, SIEBSGEIL ~L T
&% 0.1 IU/ml Pl EofimHRiha kAL TODEIEIE, 0
~4 FEETIE 80%E <, 5~9 WAL Tl 68%IZ{K L,
10~19iEHET 56%IZTEHLIAATZL DD, 20~29 JkiET
O 64%IZ EF-LT-. 30~39 ifE M O 40~49 5%t T
1% 52% DIRA REHERFL TS, 50 LA ERETIE 8%
CRBRTAR T AL
3 A5 VRS M A

B H RS TR L RIS E -, 58 R (5 R
Pra i R M EREEETE CHIE L 7. FElfER o
ARG HERMER 4 (ORT. FEPEL -~V T
&% 0.01 TU/ml Ll EOFERLRAL TODEIGE, 0
~4 TR N5~ 9 R AE Tl 95~96%L i<, 10~19 7%
BET 84%IZMK FL, 20~29 ikff & O 30~39 ikfiE T
W 90~93%IZ EF-L, 39 mklL T ClLmVv MR HAHERF
ST, D%, 40~49 FEETIX 26%, 50 Ll bk
BT 12%&, Ml EHIZ2MRR A ROIK FRALI
7-.

K3 FROFEFHFNCITI7TRERRRKR

L7 F M AU/ m) 0.01 IU/mIEA E | 0.1 IU/mIPA L
¥ JAN ¥
0~4 25 1 1 3 2 8 6 2 2 24 96.0 20  80.0
5~9 38 2 3 7 14 7 5 36 94.7 26 684
10~19 25 5 2 4 3 5 5 1 20 80.0 14 56.0
20~29 28 3 7 5 8 5 25  89.3 18 64.3
30~39 29 4 10 5 6 4 25 86.2 15 517
40~49 27 2 2 9 3 10 1 25 92,6 14 519
50< 50 31 8 7 3 1 19  38.0 4 8.0
a8 222 48 16 47 35 45 25 4 2 174 78.4 111 50.0
F4 FRH0FEEFHHBINBERNSHREERKR
1 K i (U/mD) 0.01 TU/mlLA E
A4 | K _ _ _ _ _ _
IR oo Gon o o o e e s m
0~4 25 1 3 6 8 6 1 24 96.0
5~9 38 2 4 14 9 6 2 1 36 94.7
10~19 25 4 1 4 6 7 2 1 21 84.0
20~29 28 2 2 3 12 6 3 26 92.9
30~39 29 3 2 3 11 5 1 26 89.7
40~49 211 20 2 3 1 1 7 25.9
50=< 50 44 1 1 1 2 1 6 12.0
&8 222 76 6 17 31 47 29 14 2 146 65.8
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T 20 FERROBHERFRRERERE
(RITHRE)

wE M

ARFRANL, GBS OYEBRSE, B ERAEDRIKRY]
BRI AR DT280, B M OMEG Y E AR T 5
ZEEBRNC, BAGIE ORGEFEEL TEMBL LD,
ARITIL, B3, R OVEAEE 150 ot s EhEL,
UHTIXRRN 75 (FOREEZHY LD T, ZORERER
7.

SRR 20 AFE Bl 0D £ e R YL SR B A S i BRI
Feox, ERE 20 4F 10~11 HIZ, 498, 1 OISR
PRIEFTENTENLE 25 ol ESN-FE RN
T5 AR, KRG, YVEXTEE, B ek

BE 0157, 026 kN e gRZ—e o= /0l
(BB KL =D F) DR EATT2.

KIGHE I, Bl L a—ANe—7 LSO R 46 1
(61.3%) SN, VLERTBEIL 6 1 (8.0%)
DDIRHEAL, BATIL 9 1 5 1 (55.6%) L FERICHR
HENTED, FRIEAI TS 1 RSz, 4
sV e 27 BEOMBERIL, BANS S
Infantis (3 ) % S Manhattan (2 {f) 235 BESH,
FIRIREAIE O BUIBIAREETH o7, A IR
0157 k026 1% 75 A TRt Cho7o. Aemy
Z—1% 24 i 5 1£(20.8%) hbRHE, 4L 3—15
RIXT R ThH-o70, BWAETIE 9 e 5 1
(55.6%) ARSI, TXTC C. jejuni Th-o7o. HLE
FTBE L O a2 —IRIEH AN DO R
&<, AP O M E 2 RSB 4 o7,

FROFERMODBHESHFRREHEMLR

T H L
il ik BB ey PTAT BHEC EHEC o/ sys—
o) 0157 026 CaxPa=,/ay
LT () 4 1 0 0 0 —
LR — (BN T ) 15 11 0 0 0 0
;0 T PAT—F% 4 3 0 0 0 —
it E A 11 8 0 0 0 —
lefex 11 2 0 0 0 —
o — AR —7 3 0 0 0 0 —
BB \:V%PL\](%) \ 8 5 0 0 0 —
LT A HERES 9 8 1 0 0 —
IUTFH(E) 4 4 3 0 0 2
o ORIl 3 3 2 0 0 2
Wi x 2 1 0 0 0 1
SR Y 1 0 0 0 0 —
7 75 46 6 0 0 5
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TR 20 FEBYHRZEREDRRAERFRR
REHER

e e
i YR ) R SRR GE T 7 A Al (o 5 St 2L

Fa S SRISYYERE FE R OIEE HEL T, 5
RN O RT3 G O, XEXRRIZ, MY 7T X< RO

AR AR A L 72

SRR 20 4 8~10 A O, By it 2 —ITNHFS
Ao 102 58, A X 121 BH (& F]F 223 8) DML AHEL
L, MY F v 7-MT GiHET () ) & =77 v 7 A
EER T LA N Y 75 X< R B O HUR AR E 1T
7o, TORER, 23 2FEK A X TEENLI Y 7T X< (T
T LPiER RS, (REFRITENENL 2.0%
(2/102) K1Y 5.8%(7/121) TH-7-.

BB E L I IBEYIHITHFV TIXTRARE R

i 64125 L (B
R MR | M Uil (£5) f J\ (B3 1)
<32 32 64 128 256 512 3 (%)
FA 39 37
. AR 58 52 4 9 9 (3.4)
$a
~H 5 5
i 102 94 2 2 (2.0
Axg 66 2 4 (5.4)
oz A B s 2 3 (6.7)
RBA 2 2
E 121 107 7 4 3 7 (58
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FR 20 FEERMERBREFRERE
FRIRRE R

Se RVEREE HED FH38 A - RENE R A BrEL
T, BN 52 FEFE X RYEMRGHHR HE 4 KR (T ==
— VI N RIE, A= ay FRRIE, REVATF LR
SiE, AT h—AMAE) , YR AR BE 20 P KA B
TERRIE, VRl 4 45 X0 5 RYEHOR IR RE IR FIED 2
PRZBINL, BITE 6 KD~V R AT —= T s

EYFTICRBWTHEBL TN,

ARAEFENL, FAEN 12701 Akt Ui A 32 hEL, 77
BINAT) — = T IGVE (BRI A LroTe. DR
BRINRIL, 7o=— LT A RIE 1 4, A—Tin
VT RIE 2 4, BTV N—AMAE T 4, S KMk EIEE T
BE 34 44, Je RMEFRIREEREIX TIE 33 4 Th o7z
(F1).

Flo, MERAE DR, SRR R IREEREIK TE 5
% SRR RIESE I AUE 14 0 BIE iR S, 15I%
F OB BIE M THhITND (K 2).

K1 ERMERBEECERERRINR

478 | 5A | 68 | 7TH | 88 | 98 |10A |11A | 1273 | 1A | 24 | 3A4 H
] (=] I 2 | 1056| 1072| 1018| 1110| 1076] 1107| 1120| 933| 1038| 1083| 983| 1105| 12701
H I oy 63| 75| 74| 70/ 70| 64| 74| 57| 69 94| 66| 84| 860
I % % | 1119] 1147| 1092] 1180| 1146| 1171] 1194 990| 1107| 1177| 1049 1189| 13561
" iE W1 1063| 1084| 1031| 1129| 1093| 1102| 1143 936| 1041| 1104| 987| 1105| 12818
#| B [ i 45| 47| 55| 42| 46| 56| 41| 44| 50| 58| 43| 72| 599
gﬂﬁuﬁmﬁé 5/ 12| 4, 6| 2| 8 5 2 5 7 7 4 67
b P 6 4 2 3 5 5 5 8| 11 8l 12 8 77
T x=— Vb RIE 0 0 0 0 0 1 0 0 0 0 0 0 1
{ix—fw*/m»yj’ﬁ%ﬁ 1 1 0 0 0 0 0 0 0 0 0 0 2
‘g,jn%%yx%‘/%ﬁﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0
/ﬁﬁ?7%~xmﬁ 1 0 0 1 2 0 0 0 1 0 1 1 7
S |de KM R Rk E 1 1 2 1 0 2 4 4 4 7 5 3 34
S KM IR RS RE AR T E 3 2 0 1 3 2 1 4 6 1 6 4 33
z2 RERBEZZROGHE &
I B
PERIAEAER B— - — - FEEE ARG R
R A AR B A R E ! "
Je RN BRI REAK T E
F | 20.3.19 | 20.3.24 |TSH 21.56 2 U/ml| 20.4.2 |TSH 13.35 1 U/ml - i
ERRIEE 400  HAIKE 3260g
Je RN HOR AR REAS T E
M | 20.8.17 | 20.8.22 |TSH 11.52  U/ml| 20.8.29 |TSH 23.31  U/ml - i
ERRIEE 393  HIAIKE 2812¢g
Je RN BRI REA T E
F {20.10.1520.10.19|TSH 95.78 12 U/ml - i
ERRIEE 393  HAIKE 3304g
5100 1 ng/ml He R BN R E
M [20.10.22]20.10.27 |17-OHP \ o }
HHHE100 T ng/ml EhEEE 4108  HAEE 3250g
SR HIR AR RE (R T AE
F {20.10.25/20.10.30 | TSH 21.67 1 U/ml|20.11.11|TSH 42.07 12 U/ml - i
TERE 38 HAIKE 3530g
SR HIR AR RE (R T AE
M [20.11.18]20.11.23|TSH 26.75 1 U/ml| 20.12.3 | TSH 30.24 2 U/ml - i
ERE 378  HAKE 3412¢
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Tk 20 FERSORBIRERZE D ERfISH5%
EREICOVTIRTEERR)

BFHRE

RE 20 4EFEIZ 1T DI BB R 42 oA S
%, HEL T7==baF 4 (LLF MEP) 2 HL, 6
A9 HKU6H 10 HIzFEfSir-.

BT, REMAALLT, FTHAOA T &R
T HAKIRE 72 DTN IR DFEFEFRE 7347, F P ficsiT5
KL D RBIEDOHFEREE T EO WY L.

HHNDOEIZON T, RARFOFEEIFATL Y
B AR B E SRR FRIE LI — N o DR
T—%, W mIIT VR ma—T 4 7 U R R AR E
fEALT-.

THEREIL, ROLFVTH-T-.

1 AR O FEF e

PP (3 Him) L OVA T = RHT (3 Hi) D 6 Hitiod
BARIRIZISIT DI K 12 BiRE SHT LT, ZORER,
WINOHLSIZRBWTEH MEP (3 S en -7z,

(B FRRE:0.2 1 g/ 1)
2 RO

FPHO 1 HSIZBWCEARRTHE, 41, 2 B, 7
A0 4 [B], BARFERIZHHELTZ T RIRIZOWToHTL
Too TORER, BATE D 1A MEP 2 LT,
(B TR : #akt & 0.1 1 g)

3 T

FFPHO 3 HAIZBWT, BAfaTH, YA, 2 A%, 7
A#D 4 [B], BARSERIZRELZ 12 BRIRIC OV ToOHT
Uiz, ZORER, i 0o 3 Mk 2H%D 1 ik
25 MEP 2 L7=.

(R HH T BRAE : Aokl 2 2.0 g/ 1)
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FR0FEABREREETERREER
KELFE

MER Lo RoRS LA PR 33803, OROERPT S OV AR BR R
WFFEAT CERLL T DB A DE ML iR T 5L L
HIZ, W RO AT Om L2522 BROEL, I3
FI62MFEEMDffkfEL TIML T 5.

ALEFE X, WA E 28K OF D&Y, ~>
FOZEDICEWDER & L, SURIERT M O A BR BT
ZEATOAREB C IR 7-.

RR214EL At A AR SR BRI FE AT S R U (145
) Z L CABEBIIC AL, BHEBIIT e R LT A TE
(XD FEhEL 7.

BRI DI o T i T IE R OV AT ik Rz
WTHRETLTZEZ A, B DDA DUV TIRER S
BN R (ICOCRIEN - T2728, T OMITIEIE B I 7205
HThot-.



TR0 EEBEREHE RESORBRES
FAERME (R THRRE)

BmibER

BEFD 45 o oiffefsel CURNPERF 32 LD BRI
REFAEL QD AFETITFHENFEIERILAL
TEY, WAL 15 AEEDG Tl A U A A 5T
BAIIL TV,

BRI D IR D FLUEIC OV T, SRR 18 4E
5 HIZRT T4 7 VAN DS A T4, TR FYEN EF
STWeWA, —HEEYE(0.01ppm) S HSHZ L

Lo TG, 22T, REETIIARRTEESIN TS
JEPENY) K O NS TR R PEM) 2 Xt R E L C, B O &
WERZRIEL, 5 EEEMIC OV TR 80 B3
FHEL TS,

AREEENE, 34 JREEM 40 FARIZ-DOUNT 80 JEFED /4T
AEMBLE. ZORKRIFIROEBYVTHS. ND 1
0.01ppm AKJiii CHHIEZRT .

RS IR, SRR 20 AFERIT RSB ROL
BOTEHITVRE 10 fEHTHY, ZO2HWNIANG
FREAFENER 2 57 0 F 7R A (0.26ppm) D3 H S U=,

ZDOMDFRFIZ DN TUE, WT BRI REEMIZONT

PR FSEZE A Db DTl oTe.

TRHR0FEREEE—F

= ¥ 4 RIEY A Mti&E (ppm) *
TRYHITIR TA L 0.01
TRz ay A g AR BT A 0.06
TUIFT ATV Tt 0.07

sr—) 0.90
Ja)L 7 =L
i AT ) — 0.03
AL AR i A R 0.20
FTa)—)u iiil 0.09
ML 7z EIR TA L 0.11
[ EANINS il 0.02
TaFFRA WEDA 0.26
\ Xy — 0.11
AFHTF A
WA 0.09

s f BT/ NIUR LU T 2H7 CTREHL.
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FROFEZEREFR - RRFORBRESINAERRME (RITHRE) ZD1

- U5 A bk vz | WAEMC ) CWAERRC e v | Trema | ren | WA
L G Grh | sormRe | o i R NN | FmED | mTi Iz

20.5.19 20.6.9 20.6.9 20.7.8 20.7.8 20.7.22 20.7.22 20.7.24 20.7.28 20.8.12
vy -BHC(U7>) — - — - - - - — - —
BHC (a, 8, , 6 D¥FN) - - - - - - - - - -
TRHITIR — — — — — — — — — —
TENa— ND ND - — — ND ND ND ND —
77—k — — — — — — — — — —
TV ND ND ND ND ND ND ND ND ND ND
T AR ND ND ND ND ND ND ND ND ND ND
TZa—)v ND ND ND ND ND ND ND ND ND ND
TNUREINT - ND ND ND ND ND ND ND - ND
AT 2 VRA ND - - ND ND - - - ND ND
A7l 7 (MIPC) — ND — — — ND ND ND — —
AVTuFA4T ND ND ND ND ND - - - ND ND
A7 (IBP) ND ND ND ND ND ND ND ND ND ND
AT NT ND ND ND ND ND ND ND ND ND ND
EINTATY - - - - - - - - ND -
TFA4 - - - - - ND ND ND ND ND
=747 = A& (EDDP) ND - — - - - - — - —
¥ — L - = — — — — — - ND —

ThT =TT A - — — ND ND — — — - 0.06ppm
TR ERA — - — — — — ND — - —
TURANT 7 ND ND ND ND ND ND ND ND ND ND
xBTS ND ND ND ND ND ND ND ND ND ND
FHHTF L ND — — - - ND ND ND — —
FXTNAINT 2 — — ND ND ND - ND - - ND
A AYTRA — - — — - — - — - —
1230 )L (NAC) ND - — — - - — — — —
HIVIRTZ ND ND ND ND ND ND ND ND ND ND
FFILRA ND - ND ND ND ND ND ND ND ND
F /)X T — - ND ND ND ND ND ND ND ND
¥ M2V (PCNB) — ND ND ND ND ND ND ND ND ND
TLIX YV DAF )V ND ND ND ND ND ND ND ND ND ND
TrIVE— VAT )L ND ND ND ND ND ND ND ND ND ND
J)LEVRA ND ND ND ND ND ND ND ND ND ND
IVEYRAAT )V ND ND ND ND ND ND ND ND ND ND
7T = L — - — — — — — — 0.90ppm —
JHLT 2B TRA ND — — — — — — — — —
a7 a7y 5 (IPC) ND ND ND ND ND ND ND ND — ND
V4=V ZaSVEN ND ND ND ND ND ND ND ND ND ND
TFV ND ND ND ND ND ND ND ND - ND
7 JIRA(CYAP) ND ND - - - ND ND ND - —
PEANENG Yo ND ND ND ND ND ND ND ND ND ND
vray Ak - — ND — — — — — ND —
vruz L F Ay (ECP) ND - — - - - - - - ND
vraky 7 AF )V — — — — — — — — — —
vruZ (CAN) ND ND ND ND ND - - ND - ND
ek — — — — — — — — — —
73N ND ND ND ND ND ND ND ND ND ND
VT =) VTI — — ND ND ND - - - - -
CINT =R — — — — — — — — — —
AL ARY — — — 0.20ppm ND — — — — —
= (CAT) ND ND - ND ND ND ND ND - ND
DA AN ND ND ND ND ND ND ND ND - ND
UATFIR ND ND ND ND ND ND ND ND ND ND
UAE—] - - - - - - - - - -
AN ND ND ND ND ND ND ND ND ND ND
AL AL —h ND ND ND ND ND ND ND ND ND ND
H—R v ND ND ND ND ND ND ND ND - ND
HAT ) ND ND ND ND ND ND ND ND ND ND
FA R INT ND ND ND ND ND ND ND ND ND ND
VA e — — — — — — — — ND —
Th77anE R A (CVMP) ND ND ND ND ND — ND ND ND ND
ThIa) > —)v ND ND ND ND ND — - - - ND
FrIVRY ND - - - - ND ND ND ND -
T=)ra—)v — — — — — — — - ND -
T7aFy - - - - - - - - - - -
FT 7= ETR - ND - - - - - - - -
TR ND ND ND ND ND ND ND ND ND ND
TINAAN L R ONT R AN — — — — — — — — — —
TIVT R ND ND ND ND ND ND ND ND ND ND
NITTA)—v ND — — — — — — — — —
K72 AR ND ND ND ND ND ND ND ND ND ND
N7 AR A — — ND — — ND — ND — —
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(FM1 DDF)

% VA bh oz | WAEMC AR e v | Tregma | ren | WA

N7 —h — ND ND ND ND — ND — ND ND
Nv 75— ND — — — — — — — — —
N7 F5) — ND ND — — ND ND ND ND —
MV amRAATF )V ND ND ND ND ND ND ND ND ND ND
M7z ETIK — — — — — — — — — —
FTaRIR ND ND ND ND ND ND ND ND ND ND
=ha&—)L A7 ae’ L - — - - — - — - — -
INVT 2Ty A — — — — — — — — — —
E7 A ND — — — — — — — — —
[ ZE N — - — — - — ND — ND -
SN A4 & AN — ND — ND ND — — — — ND
EIINT T ND ND ND ND ND ND ND ND ND ND
=P - — — — — — — — ND —
WP EYSYS ND ND ND ND ND ND ND ND ND ND
VT FHNT — — — — — — - - ND -
[=B)a=E o e Ve — — — — — — — — ND —
EUIAT ND ND ND ND ND ND ND ND - ND
BV I AF IV — — — - — - — — ND —
EVUIRAAT L ND ND ND ND ND ND ND ND ND ND
BURZ =L ND ND — — — ND ND ND — —
[=g=Eg=0g ND ND - - — - — — — —
v ra ) ND ND ND ND ND ND ND ND ND ND
T47 =)L — — — — — — — — — —
7 z=krF A4 (MEP) ND ND ND ND ND ND ND ND ND ND
T )FAINT - - ND — - ND - ND - -
7= /)7 HV7 (BPMC) — ND ND ND ND ND ND ND — ND
ZxF A (MPP) ND ND ND ND ND ND ND ND ND ND
7z hx—h (PAP) ND ND ND ND ND ND ND ND ND ND
e A=YN NN — ND ND ND ND — — — ND ND
PEN A=l Vg ND ND ND ND ND ND ND ND ND ND
TYHIAR ND ND ND ND ND ND ND ND — ND
THIa—)L ND ND ND ND ND ND ND ND ND ND
THIRA — — — — — — — — — —
TEY A=k ND ND ND ND ND ND ND ND ND ND
TILT T ATV — — — — — — — — ND —
INTZIEY A - - - - — — — - ND -
TNFaF S — )b — — — — — — — — ND —
INVhF= v — ND ND ND ND — — — — ND
TLFTra—) ND ND ND ND ND ND ND ND ND ND
A=D7 \V4 ND ND ND ND ND ND ND ND ND ND
TaFARA ND ND ND ND ND ND ND ND ND ND
PA=AV4= % — — — — — — — — — —
Fas ND ND ND ND ND ND ND ND ND ND

- ND ND - - - - - - -
a7z JIRA ND - — - — - — — — —
TaAB L RA — — ND ND ND ND ND ND — ND
ZaiRFE 2L (PHC) - ND - ND ND ND ND - ND ND
AN ND ND ND ND ND ND ND ND ND ND
TuET IR - — - - — - — - - -
TrES L —h — ND ND ND ND — — — ND ND
T EERA ND ND ND ND ND ND ND ND ND ND
_FTR UL ND ND ND ND ND ND ND ND ND ND
~RyF oL ND ND ND ND ND ND ND ND — ND
AYVARY — - — - — ND — — - -
~Nray = ND ND ND ND ND ND ND ND ND ND
RUBAFIINT - ND ND ND ND ND ND ND - ND
NUTARIY ND — — - — ND ND ND ND -
RUTNTY — ND ND ND ND ND ND ND ND ND
N T7LE—h ND — — — — ND ND ND ND —
HRAAY N (PMP) - - ND ND ND — - - ND ND
~TFH ND ND ND ND ND ND ND ND ND ND
rurH=)v ND ND ND ND ND ND ND ND ND ND
AFHFF > (DMTP) ND ND ND ND ND ND ND ND ND ND
ARFT 7 ND - ND ND ND ND ND ND - ND
ARTrm— )L ND ND ND ND ND ND ND ND ND ND
AN)T Vv ND ND - — - ND - ND - -
AL RA — — — — — — — — — —
AT ENT T — - — — - — - — ND —
AFn=)u ND ND ND - - ND — ND - —
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FROFEZEREFR - REFORBRESINATME (BRITHRRE)ZND2

AT | WAGE | WARE | WAGH | WAGE | WARE | RARR | | Lomy | s
— WA A TANGH A nE TANTH A ax ZHH ZH
L I I 5] 5] e I IS G W6 T vl
20.8.12 20.8.12 20.8.12 20.8.12 20.8.12 20.9.2 20.9.2 20.9.18 20.9.24 20.9.24

vy -BHCU7>) — - — - - - - — - —
BHC (a, 8,y , § D) - — — — — ND ND — — —
TeHITIR — - — - - - - — - —
Thra—L - ND ND ND ND ND ND — — -
VAZESSN — — — — — — — — — —
ThIVv ND ND ND ND ND ND ND ND ND ND
T AN ND ND ND ND ND ND ND ND ND ND
Tora—)v ND ND ND ND ND ND ND ND ND ND
TIVRFL INT ND ND — ND — — — — — —
AT VRA ND - ND - ND ND ND ND ND ND
AV 77 (MIPC) — ND ND ND ND — — ND ND ND
AVTuFA4T ND - ND - ND ND ND - - -
A7 R RA (IBP) ND ND - ND - — - ND ND ND
TAFAHNT ND ND ND ND ND ND ND ND ND ND
THNVT T — — ND — ND ND ND — - —
TF A ND ND ND ND ND ND ND ND ND ND
=5 47 = RA(EDDP) - - - - - _ — — — _
ThEHY — L — - ND - ND ND ND ND — —
TR T HYIA ND - ND — ND ND ND — — —
TR aRA — — — — — — — — — —
TURALT 7 ND ND ND ND ND ND ND ND ND ND
FxHTT ND ND ND ND ND ND ND ND ND ND
TS TFIL - ND - ND — — — ND ND ND
FXRTNANT 2 ND — — — — — — ND ND ND
T AY AR - - ND - ND - - ND ND ND
HL23Y L (NAC) - - - - - - - - - -
HIVIRT ND ND ND ND ND ND ND ND - -
FFLRA ND ND ND ND ND ND ND ND ND ND
F /)X T ND ND ND ND ND ND ND ND ND ND
F R (PCNB) ND ND ND ND ND ND ND ND ND ND
TLIX Y DAF )V ND ND ND ND ND ND ND ND ND ND
TH— VP AF )L ND ND ND ND ND ND ND ND ND ND
JELEYRA ND ND ND ND ND ND ND ND ND ND
VB YRAATF L ND ND ND ND ND ND ND ND ND ND
VA= Vi — - — — - — - — - —
TN T 2BV TRA — — — — — — — — — —
a7 a7y A (IPC) ND ND ND ND ND — — ND ND ND
RN DL —h ND ND ND ND ND ND ND ND ND ND
TFT ND ND ND ND ND — - ND ND ND
27 JAA(CYAP) — ND ND ND ND — — — — —
e NG Y ND ND ND ND ND — - ND ND ND
vray Ak — — ND — ND - — — — —
vrurzxF Ay (ECP) ND - ND — ND - - - - -
Vraky T AF L — — — — — ND ND — — —
Y17 (CAN) ND ND ND ND ND — — — — —
DIV — — — — — ND ND — - -
P7=F IR ND ND ND ND ND — — ND ND ND
DT TI — — — — — — — — — —
CINT =T — — — — — ND ND — — —
LAYV AR — — — — — ND ND - - -
=P (CAT) ND ND ND ND ND — - ND ND ND
DAB AR ND ND ND ND ND ND ND ND ND ND
VATFIR ND ND ND ND ND ND ND ND ND ND
Y ARE— - - - - - - - - - -
VAN ND ND ND ND ND ND ND ND ND ND
DAL —] ND ND ND ND ND ND ND ND ND ND
L= ND ND ND ND ND — — ND ND ND
HAT ) ND ND ND ND ND ND ND ND ND ND
FF N HNT ND ND ND ND ND ND ND ND ND ND
T — — ND — ND ND ND - - —
FIF UL E L RA (CVMP) ND ND ND ND ND — — ND ND ND
ThIa)y—1 ND — — — — — — — — —
ThIVRS - ND ND ND ND ND ND ND ND ND
F=)Lra—)L — — — — — — — ND ND ND
T af =) — — — — — — — — — —
FT T2 ETR — — — — — — — — — —
Vardiav P4 ND ND ND ND ND ND ND ND ND ND
T INAAN L RN AN — — — — — — — — — —
TIVT R ND ND ND ND ND ND ND ND ND ND
NITTRA)—v — — — — — — — — — —
K72 AR ND ND - ND - - - ND ND ND
N7V KA — ND — ND — — — ND — ND
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(ZM2 DIF)

B 5 Vagn | PG | BRER | BNGE | MR RAERR AT o | wew | s
r7L—hk ND - ND - ND ND ND - ND ND
N o7 —n — — — — — — — — — —
WIS — ND ND ND ND ND ND ND ND ND
L7 R AATF L ND ND — ND — ND ND ND ND ND
ML 25K - - ND — ND — - — - —
F7 eIk ND ND — ND — — — ND ND ND
=hag— A7 ur )L — — — — — ND ND — — —
INVT 2T YT A — — — — — ND ND — — —
| LY FoS — — — — — — — — — —
E7x Ry - - ND - ND ND ND - - -
BT VR ND - - — - — - - - -
EI7 VT 2T ND ND ND ND ND ND ND ND ND ND
=L S — — — — — — — — — —
BV xR ND ND ND ND ND — - ND ND ND
VT FHNT — — — — — ND ND — - —
|=a=E S - — ND - ND ND ND ND ND ND
EVIHNT ND ND — ND — — — — - —
EYII NI AF L - — ND — ND ND ND ND ND ND
EUIRAAT L ND ND ND ND ND ND ND ND ND ND
EYRZ =L — ND ND ND ND ND ND ND ND ND
|=g=E =g — — — — — — — — — —
S 24=V NS ND ND ND ND ND ND ND — ND —
T47a=)L — — — — — — — — — —
7 x=krF A4 (MEP) ND ND ND ND ND ND ND ND ND ND
T )FAINT — ND — ND — — — ND ND ND
7= /)77 (BPMC) ND ND - ND - - - - - -
7= F A (MPP) ND ND — ND - ND ND — — —
7 x> hx—h (PAP) ND ND ND ND ND ND ND ND ND ND
e a=VAN) Y ND — ND — ND ND ND ND — ND
PEN A=l 5% ND ND ND ND ND ND ND ND ND ND
THIAK ND ND — ND — — — ND ND ND
THEIE—)L ND ND ND ND ND ND ND ND — ND
THIRA — - ND - ND ND ND - - -
TEYA—h ND ND ND ND ND ND ND ND ND ND
PAvA=V e — - — - - - - - - -
TIRT Oy T AT — — — — — — — — — —
TINTIIEY A — - — — - ND ND ND - ND
TNFaF — L — — — — — — — — - —
TNRT =L ND — ND - ND - - ND ND ND
TLFTra—)v ND ND ND ND ND ND ND ND ND ND
A=A VY ND ND ND ND ND ND ND ND ND ND
TuFARA ND ND ND ND ND ND ND ND ND ND
TR ga—) — — ND — ND — — — — —
A=2av4 ND ND ND ND ND ND ND ND ND ND

- - ND — ND ND ND - ND -
ARV EYS S — — — — — — — — — —
T B L TRA ND ND — ND - — - - - -
ZrRF AL (PHC) ND — - — — ND ND ND ND ND
TuAN ND ND - ND - ND ND ND ND ND
TaETFR - - - - - ND ND - ND -
JTrESarL—h ND — — — — ND ND ND ND ND
THERA ND ND ND ND ND ND ND ND ND ND
_FTER UL ND ND ND ND ND ND ND ND ND ND
~F P ND ND ND ND ND ND ND - ND -
VAN — — — — — ND ND — ND ND
~aty— ) ND ND ND ND ND — - ND ND ND
SUBAFINT ND ND - ND — — — — — —
AT URIY — ND — ND — — — ND ND ND
NI NTY) ND ND ND ND ND ND ND ND ND ND
N7 E—h — ND ND ND ND ND ND ND ND ND
FRAAY N (PMP) ND — ND - ND - - ND ND ND
~IF A ND ND ND ND ND ND ND ND ND ND
raT A=) ND ND - ND - - - ND ND ND
AFHFA (DMTP) ND ND ND ND ND ND ND ND ND ND
ARFT 7 ND ND - ND - ND ND ND ND ND
AT H—)L ND ND ND ND ND ND ND — — —
AN TV — ND — ND — - — — — —
AE L IRA — — — — — ND ND — — —
AT 2 E LV TF L — — — — — ND ND ND ND ND
AT =) — ND — ND — — — — — —
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FROFEBEREFR-REFORE

RESTRERE (RITBIRE) ED3

FA4 Wk | cAlce<E | woq— | Tooay— | WARMCWARKC maan | B
L LT = PFIT W6 e 1 30 T i i Wi T e i
20.10.8 20.10.16 20.10.16 20.11.6 20.11.6 20.11.11 20.11.11 20.11.11 20.11.14 20.11.27
vy -BHC(U7>) ND — — — — — — — — —
BHC (a, 8, v, 8 D) - - - — - — ND ND - -
TEAITVR 0.01ppm — — — — — — — ND —
TEhra—L ND — - ND - ND ND ND ND ND
TETx—h — - — — - — - — ND ND
ThIv ND ND ND ND ND ND ND ND ND ND
T AR ND ND ND ND ND ND ND ND ND ND
TII— )L ND ND ND ND ND ND ND ND ND ND
TIURXINT — — — — — — — — — —
(VT 2L RA ND ND ND ND ND ND ND ND ND -
{7 a7 (MIPC) — ND ND ND ND ND ND ND ND ND
AV TaFFT — — — — — — — — — —
A7 7R A (IBP) ND ND ND ND ND ND ND ND ND ND
T2AFahNT ND ND ND — ND — ND ND ND -
TENTNTGY ND - - — - — ND ND - -
TF A ND ND ND ND ND ND ND ND ND ND
TF 47 =27 (EDDP) - ND ND - - - - - - -
ThE— L ND - - - - - - - - -
ThT T ay A ND - - - - - - - - -
TR HRA — — — — — — — — — —
TURANLT 7 ND ND ND ND ND ND ND ND ND ND
FXY TV ND ND ND ND ND ND ND ND ND ND
FRY TR ND ND ND ND ND ND ND ND ND ND
AR TNANT ND ND ND ND ND ND ND ND ND ND
AR A ND ND ND ND ND ND ND ND ND ND
1V 230 )L (NAC) - - - - - - - - - -
HNRTT — — — — — — — — — —
FF LR ND ND ND ND ND ND ND ND ND ND
¥ /¥ T 2 ND ND ND ND ND — - - - -
% ML (PCNB) ND ND ND ND ND ND ND ND ND ND
ILYRT DAFIV ND ND ND 0.07ppm ND ND ND ND ND ND
TUNB— VD AT L - ND ND ND ND ND ND ND ND ND
JaL YA - ND ND ND ND ND ND ND ND ND
IV EYRAAF L ND ND ND ND ND ND ND ND ND ND
Ja) 7 =)L — — — — — — — — ND ND
IV T B TRA — — — — — — — — — —
san7a7y 5 (IPC) — ND ND ND ND ND ND ND ND ND
TR PL—h — ND ND ND ND ND ND ND ND ND
ST - ND ND ND ND ND ND ND ND ND
o7 JHRA(CYAP) - - - — - — - - - -
JTRT = HNT — ND ND ND ND ND ND ND ND ND
DUay Ak - - - - - - - - - -
Yra7xF A (ECP) - - - - - - - - - -
IRy T AF N — — — — — — — — — —
2ruZy (CAN) — — — - — - — — — —
¥ ahlv - - - - - - - - - -
P7=FIR — ND ND ND ND ND ND ND ND ND
e Wy e — — — — — — — — — —
CINT =T — — — — — — — — — —
LUV AR — - — — — — — — - —
L~y (CAT) ND ND ND ND ND ND ND ND ND ND
DALZAN - ND ND ND ND ND ND ND ND ND
TATFFIN ND ND ND ND ND ND ND ND ND ND
VAT —h — — — — — — — — ND —
AR ND ND ND ND ND ND ND ND ND ND
DAL —h ND ND ND ND ND ND ND ND ND ND
BNl — ND ND ND ND ND ND ND ND ND
ATV ) ND ND ND ND ND ND ND ND ND ND
FA AT ND ND ND ND ND ND ND ND ND ND
TIFE ND — — — — — — — — —
FhF /e RA (CVMP) ND ND ND ND ND ND ND ND ND ND
ThIa)y— — — — — — — — — — —
FhIR ND ND ND ND ND ND — — — ND
FoAITI— )L ND — — — — — — — — —
FTaf =) - - - 0.09ppm - ND ND ND — ND
FT T TR - - - - - - - - - -
FIILR ND ND ND ND ND ND ND ND ND ND
TNHEAN Y R OhTaAR — - - — ND — — — — —
FNT R ND ND ND ND ND ND ND ND ND ND
N7 YA —v — — — — — — — — — —
KT 2 Ay - ND ND ND ND ND ND ND ND ND
KT IRA - - - - — - — - - -

60



(ZM3 DIF)

B oK 4 IS4 ZK | calcacE i woq— | Fuyay— | MAEEC AR g (3
rN7L—hk ND ND ND ND ND ND ND ND ND ND
N o7 —) — — — — — — — — — —
rNZAF0 ND ND ND ND ND ND ND ND ND ND
ML ARAATF L ND ND ND ND ND ND ND ND ND ND
M7 2B IR 0.11ppm — — — — — — — — —
F7 IR ND ND ND ND ND ND ND ND - ND
=k —)LAY 7 at ) — — - ND - ND ND ND - ND
INVT 2Ty YA — — — - - - - — - —
Bz /)y IR — — — — — — — — — —
=SNG N4 — — — 0.02ppm — - — — ND —
ERa= L7 R UR — — — — — — — — — —
BTN T2 T ND ND ND ND ND ND ND ND ND ND
S Sag ND - - ND - ND ND ND - ND
S/ ND - - - - - - - ND -
vVTFaNT - - - — - — ND ND — —
| h= & S ND ND ND ND ND ND ND ND ND ND
EIIANT — — — — — — - - - -
SRS i ND ND ND ND ND ND ND ND - ND
EUIRAATF )L ND ND ND ND ND ND ND ND ND ND
EYAZ = ND ND ND ND ND ND ND ND ND ND
[=g=Eod=0g — ND ND ND - - - - - -
/4= AN ND ND ND ND ND ND ND ND ND ND
T4 =)L — — — — — ND - — — —
7 xz=hkaF %t (MEP) ND ND ND ND ND ND ND ND ND ND
Tx)FAINT ND ND ND ND ND ND — — ND ND
7=/ 7 V7 (BPMC) — — — — — - - - - -
7z F A (MPP) ND - - - - - - - - -
7 x> hx—h (PAP) ND ND ND ND ND ND ND ND ND ND
Tx 7R ND ND ND - ND ND ND ND ND ND
PEN A=l Vg ND ND ND ND ND ND ND ND ND ND
THIAR - ND ND ND ND ND ND ND ND ND
THIa—)v ND ND ND ND ND ND ND ND ND ND
THIRA ND — — — — - — — - —
TEY A=k ND ND ND ND ND ND ND ND ND ND
A=V EY — - — — ND — — — - -
TIRT Oy T AT ND — — — — - - - - -
TINTIIEY A ND ND ND ND ND ND - - - ND
INFXrafy —)u ND — — — — — — — — —
TNNT =L — ND ND ND ND ND ND ND ND ND
FLFIra—)v ND ND ND ND ND ND ND ND ND ND
A= V4 ND ND ND ND ND ND ND ND ND ND
TaFARA ND ND ND ND ND ND ND ND ND ND
Tasra—)v - - — — — — — — - —
TanT ND ND ND ND ND ND ND ND ND ND
Z’rs8=)1 (DCPA) — - - - - - - - - -
TaEYIR ND - - - - - - - - -
a7z RA — — — — — — — — — —
TaRE U TRA - - — — — — — _ _ _
ZrRF AL (PHC) ND ND ND — ND ND ND ND ND ND
TaAN ND ND ND ND ND ND ND ND ND ND
TaETFR — — — — — — — — - —
A=E =l PE ND ND ND ND ND ND ND ND ND ND
TIERA — ND ND ND ND ND ND ND ND ND
RFTHRUL ND ND ND ND ND ND - - ND ND
~FxYan ND — — — — — ND ND ND —
AYVARY ND ND ND ND ND ND ND ND ND ND
~ray— )b — ND ND ND ND ND ND ND ND ND
RUBAFIINT - — — — — — — — — —
RUT AR ND ND ND ND ND ND ND ND ND ND
T NT) ND ND ND ND ND ND ND ND ND ND
_T7Lt—hk ND ND ND ND ND ND ND ND ND ND
HRAAY N (PMP) ND - - — - — - — - -
~TF A ND ND ND ND ND ND ND ND ND ND
rurL=)v ND ND ND ND ND ND ND ND ND ND
AFHFH (DMTP) ND ND ND ND 0.11ppm ND ND ND ND ND
P 4=v% ND - - — — — — - - -
ANTIa—)v - ND ND ND ND ND ND ND ND ND
ATV — — — - — - — — - -
AEVTRA — ND ND - ND - - - - -
A7 2NV T ND ND ND ND ND ND ND ND ND ND
AFa=)L — — — - — - — — — —
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FROFERBEREFR-RREFOR

BEESMTAE RS (RTBRE) 204

H A=
- seg AB SRR | WA o | oawe | BMENCH BN | moses
B A B e HhE TAIA LB FrlE Pz FU Eipagil ipagi)
20.11.27 20.11.27 20.12.8 20.12.8 20.12.15 20.12.15 21.1.13 21.1.13 21.1.27 21.1.27

vy -BHCU7>) - - - — - — - - - -
BHC (o, 8,7, § D#FI) - - ND ND - - ND ND ND ND
TRHITIR — — — — — — — — ND ND
TN a— ND ND ND ND ND ND ND ND ND ND
77—k - - - - — — - - ND ND
ThIvv ND ND ND ND ND ND ND ND ND ND
T AN ND ND ND ND ND ND ND ND ND ND
TIra—)v ND ND ND ND ND ND ND ND ND ND
TNRELIINT — — — — — — — — - —
AT 2 VRA — ND ND ND ND ND ND ND ND ND
A7 a7 (MIPC) ND ND ND ND ND ND ND ND ND ND
AVTaFAT — — — — — — — — — —
A7 RA (IBP) ND ND ND ND ND ND ND ND ND ND
TAT T - - - — - — - ND ND ND
XTI IVTY — — — — — — — ND - —
xF A ND ND ND ND ND ND ND ND ND ND
LF 47 =LA (EDDP) - - - - - - - - - -
ThFY — )L — — — — — — — — — —
EANVE N A=07/5S ND ND — — - — - — - —
TR kA - - - - - - - - - -
T RANT 7 ND ND ND ND ND ND ND ND ND ND
FXHTTV ND ND ND ND ND ND ND ND ND ND
FXHTXr ND ND ND ND ND ND ND ND ND ND
FXTNANT ND ND ND ND ND ND - ND ND ND
HARPRA ND ND ND ND ND ND ND ND ND ND
17V 2301 (NAC) — — — - — - — — — —
HNRT T — — — — — — — — — —
FFILHRA ND ND ND ND ND ND ND ND ND ND
X)XV T2 — — — — — — — — — —
X R (PCNB) ND ND ND ND ND ND ND ND ND ND
TLIXYV DAF IV ND ND ND ND ND ND ND ND ND ND
TaVH— VAT ND ND ND ND ND ND ND ND ND ND
LB YRR ND ND ND ND ND ND ND ND ND ND
IVEYRAAT )V ND ND ND ND ND ND ND ND ND ND
Ja)N 72 EL ND ND — — — — 0.03ppm — — —
IaNT 2B TRA — — — — — — — — — —
a7 a7y 5 (IPC) ND ND ND ND ND ND ND ND ND ND
IR —h ND - ND ND ND ND ND ND ND ND
TTFT ND ND ND ND ND ND ND ND ND ND
¥ 7 J7RA(CYAP) — — — - — - — — — —
PESNENG Y o ND ND ND ND ND ND ND ND ND ND
vray Ay — — — — — — — — — —
vru7xF A (ECP) - - - - - - - - - -
vraky T AF )V — — — — — — — — — —
vrmZ (CAN) — — — — — — — — — —
ahJr — — — — — — — — — —
U7z IR ND ND ND ND ND ND ND ND ND ND
VT TI — — — — — — — — — —
CINT=h — — — — — — — — — —
TV AR - - — — ND ND - — — —
=Py (CAT) ND ND ND ND ND ND ND ND ND ND
VAZAN ND ND ND ND ND ND ND ND ND ND
AT IR ND ND ND ND ND ND ND ND ND ND
Y ARE—h — — — — — — — — ND ND
VAR ND ND ND ND ND ND ND ND ND ND
DA AR —] ND ND ND ND ND ND ND ND ND ND
H—N )L ND ND ND ND ND ND ND ND ND ND
BATV ) ND ND ND ND ND ND ND ND ND ND
FA SR ANT ND ND ND ND ND ND ND ND ND ND
TIFE — — — — — — — — — —
T E R A (CVMP) ND ND - - ND ND ND ND ND ND
ThIa)— - - - — - — - - - -
ThITVRY ND ND ND ND ND ND ND ND - -
F=)Vra—) — - — - — - — — - —
FTTaf —u ND — ND ND ND ND — ND — —
FT T2 ETR — — — — — — — — — —
TR ND ND ND ND ND ND ND ND ND ND
TIHAN L R ONTR AR — — — — — — — — — —
TIVT R ND ND ND ND ND ND ND ND ND ND
N7 YA —v — — — — — — — — — —
K7 AR ND ND ND ND ND ND ND - ND ND
N7 YRR — — — — — — — — — —
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(£M4 DIE)

B & seo as | AR BAEEC ] e | e | MR BABRRC | s
rN7L—h ND ND ND ND ND ND ND ND ND ND
N5 —) - — — - — - — — - —
rNZAZ) ND ND ND ND ND ND ND ND ND ND
MLIBRAAT )V ND ND ND ND ND ND ND ND ND ND
M Tz TR - - - - - - - - - -
FTaRIR ND ND ND ND ND ND ND ND - -
=hag—L AV 7 at ND ND ND ND ND ND ND ND - -
INVT 2Ty A — — — — — — — — — —
vz /)y A — — — — — — — — — —
E7 N — — — — — — — ND ND ND
ERo= L7 R - — - - — - — — — —
EIINT T ND ND ND ND ND ND ND ND ND ND
S RO ND ND ND ND ND ND ND - - -
EVTx )y I A — — — — — — — ND ND ND
VT FAaNT — - ND ND - - ND ND - -
=g~ e ND ND ND ND ND ND ND ND ND ND
EUIHNT — — — — — — — — — —
BV NI AF L ND ND ND ND ND ND ND ND — —
EUIRAAT )L ND ND ND ND ND ND - - ND ND
EYAZ =)L ND ND ND ND ND ND ND ND ND ND
| = — — — — — - - - - -
[/ 4=V )N ND ND ND ND ND ND ND ND ND ND
J47a=) — — — — — — ND — — —
Zx=bkrF 4 (MEP) ND ND ND ND ND ND ND ND ND ND
T )FAINT ND ND ND ND ND ND ND — ND ND
7= /)7 HVT7 (BPMC) - - - - - - - - - -
7z F A (MPP) — — — — - — - - - -
7z hx—h (PAP) ND ND ND ND ND ND ND ND ND ND
Txr TR ND ND ND ND ND ND ND — ND ND
PEN A=l Y ND ND ND ND ND ND ND ND ND ND
THITAR ND ND ND ND ND ND ND ND ND ND
THIa—) ND ND ND ND ND ND ND ND ND ND
THIRA — ND — — — — — — — —
TEY AR ND ND ND ND ND ND ND ND ND ND
TILT AT AF )V — — — — — — — — — —
TINTZIEY A ND - ND ND ND ND ND ND - -
TINFraty—)u — — — — — — — — — —
TR T = ND ND ND ND ND ND ND ND ND ND
TLFTra—) ND ND ND ND ND ND ND ND ND ND
A= V4 ND ND ND ND ND ND ND ND ND ND
TaFARA ND ND ND ND ND ND ND ND 0.26ppm ND
A= VA=C Y — — — — — — — — — —
PA=A NS ND ND ND ND ND ND ND ND ND ND
“ms3=)L (DCPA) — — — — — — — — — —
FaEYIR — — — — — — — — — —
a7z JIRA - - - - - - - - - -
RSB TRA — - — — - — — — — —
ZaiRFE 2L (PHC) ND ND ND ND ND ND ND ND ND ND
TaAR ND ND ND ND ND ND ND ND ND ND
TaETFR — — — — - — - — - —
JrESur’L—h ND ND ND ND ND ND ND — ND ND
T EERA ND ND ND ND ND ND ND ND ND ND
~NFIFFL ND ND ND ND ND ND ND ND ND ND
~ )L — ND — — — — — ND ND ND
AYLARY ND ND ND ND ND ND ND ND ND ND
~Nraby—)u ND ND ND ND ND ND ND ND ND ND
SUEAKFTINT - — — — — — - - - -
ST YRR ND ND ND ND ND ND ND ND ND ND
RXUTNVTY ND ND ND ND ND ND ND ND ND ND
~_7Lt—hk ND ND ND ND ND ND ND ND ND ND
ALY (PMP) - - - - - - - - - -
~TF A ND ND ND ND ND ND ND ND ND ND
rury=)v ND ND ND ND ND ND ND ND ND ND
AFHFAH> (DMTP) ND ND ND ND ND ND ND ND 0.09ppm ND
AFTrmn — — — — — — — — — —
AT m—)v ND ND ND ND ND ND ND ND ND ND
ATV — — — — — — — — — —
AEVTRA — — — - - - - - - -
A7 ENT TV ND ND ND ND ND ND ND ND ND ND
A7a=)v — — — — — — — — — —
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BN THREESILCWD RN, EHMALONE, B
e M V22 BPE O et a B & U TGS AT AR - (R0t

T - i AR BREEAIF S0 T D 33 | L0 s i ~D ST AR - 15
BAITHEEBIT, WELTZEEGFIZOWT, BEiRkE
TR FEER R 2 2L T D. ik 20 AERE TR E
DEBYEIEM 3 iR (Gt 29 THH), EIHI G T R
(7t 39 HH) ORBREEML7-. ZOFER, T THYE
WAL Tz,

ERR20FE EEMHFARIKR
) R B TH H
M L7 e fli & H A5
® & P
e =23 ite = - M
fZ'K I/\ ’Hi ii ik E B {ﬁ mﬁ
. . . . - S ¥
E E E 7 7 7 # E*ﬁ
o H
S B i 3 29 3 2 12 11 1
fig B\ BE JE 3K 1 10 1 1 4 4
7 Seh 3 1 13 1 6 6
H 77 b 1 6 1 1 2 1 1
= 3K =il A i 7 39 5 8 1 10 11 2 2
A o #OH & 2 8 2 2 2 2
NR—=xr by =—7 H# 4 28 4 6 8 10
= ooh = B A 1 3 1 1 1
= g 10 68 8 10 13 10 22 3 2
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Tk 20 FEREVEZERTISRERMDIA
& (RITBGELER)

FREM S DL EMEZ TR T D222 ARIEL T, K

FAERNRELETROFEA BN T, AEME
ZEA T HFEEER OMENC R T HIEH (FF0 48 ik
ALEE 112 ) ICHESRA A FERL TD. TRk 20 -
IFREDOLEY, 197K G T3 HE) OfkBRa FEhiL7-.
ZORER, TRTHEBEITESL Q.

FR20FE RERMEFRABRKR

B S B " H
R oy :
RIVLET VT ER ﬁ = D A ]\ 7k //}5’
k ! 2 oo
o | o | | | | T D) |
w | & L A I IO
24 K 4 .
k| m | 24| 7 Y1 B | =& + | ®m
a A i . =
H A r - - b -
M 1t - - y
H LA H ) F ¥
N 1 v 2
N % 1% %
e e i < 17 N - N N A -
ko oME W& 18 66 10 8 16 16 16
s 1< 2 6 2 2 92
< o> L 7= 4 16 2 2 4 4 4
T 5 < 5 2 8 2 2 2 2
r7Zn# 2 4 2 2
T = 8 32 2 6 8 8 8
& % ® & 1 7 1 1 1 4
FE R PR 1 7 1 1 1 4
& E 19 73 10 8 16 16 16 1 1 1 4

(FE1) 46— 7 —7—(2,4,5— N7 2 /%)= 2N T VA NAF AR ZAAIH Y — )L

(1E2) TWAKHER, BT

ARBR, /L P RRER B OV A 2 T Rl
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Tk 20 FELS-FRGIABRERR
(ITBRE)

RETGRBG IE D E IS E, XS A Sk ik
B Ly SO AR AL EML, it 4 fisx,
ERAW 4 ik, 1(TOCA TR OFHEEIT 7213

N, 3 FHEGOEAKFELZTAELTA, PEHEEER X
TR oT7.

WA IE BN IESASEARAEIZOWTE, 3 T3
DI O K FEZTAAELT203, SRS
Moiz.

F70, KEIGYBSIEEOSEIZ EY VOC HEHlERRER
& L35 FEGOSAREICOWTL, 4 FEGTHE
L7223, Wb e B &R 30 7z

Tk 20 FE TG -FEEIARERR

- RBIDX 53 K& G % B Ik ik Sl ST
H H WiEiRibyy | ERRIY TV CA bk % ks
A T E(%0 4(4) 4(4) 7(7) 3(3) 2(8) 1(2)

mz 20 FE TG - FRIBIARERR
(RITEBRE)

KEIREH

UNERR MR AT AT I ST -2

TG -FHELON AREEREFTE G RITIRED L
BOIHEL7-.

728, SN A S LT IE 404 O T35 L
DHEHARDIE 3 T LB T, KR
WAFERLIZDT, REEFTEEEE L OKE W EL RS
L7-.

TR 20 FETS - FRGIARERR

) 47 | BH | 6° | 7H | 8H | 98 | 10A | 114 |12H | 1H | 28 | 3A | &F
e S 1 19 72 67 34 30 39 24 32 4 1 0| 323
DANER I S PSS 0 0 8| 21 6 15 7 4 7 1 0 74
TG RIAHIE 0 0 1 0 0 1 1 1 1 1 1 0 7
s 1 19 81 88 40 36 55 32 37 12 3 0| 404
NOREREORFEIZEI T2 HE (27 HHE)
HRITL, Ty, FREY, &, AMizas, v3E, kR, 711 KER, PCB,
NzoaxFLy, FhozansFLr, Praariy iR,
12— /mnxiy, 1,1—y/7uanxdlr, VA—12—/aaxF Ly,
1,1,1—Nrnuxgy, 1,1,2— R Nranxiy 13— raaraxy, F75 5,
B & | H LU, FHRUHINT, RV, Ly, AR, TR T ST - ASER YR
- ATREREORAEIZET5HE (13 HE)
IKEAA L YEE, EWK%E’JE@%%*% (b HIlR R ER &, Y E &,
NSNS, 7 =/ —/VHE, i, Heh, IWARVESR, IR~ B,
frnak, REZRONE)
ZOMIEE (25HE)
=TIV T T |
NDOBEREDIRHEIZB T 5HA 332 11
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The first records of Gray’s Grasshopper Warbler

Locustella  fasciolata (three individuals) and
Lanceolated Warbler Locustella lanceolata (three
individuals) from Ehime Prefecture are reported,
based upon bird banding research data and a
collected carcass. Gray’s Grasshopper Warbler was
recorded in evergreen forest or bushes in

September of three separate years, whereas the
Lanceolated Warbler was recorded in beds in
October of two years. Three species are passage
migrants in ehime prefecture.
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