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Serotyping of isolates obtained from sporadic salmonellosis cases
in Aomori Prefecture(2010-2012)

Osamu Fukuda, Hiroko Takenuma, and Toshiyuki Mikami

We performed serotyping and drug susceptibility tests of Salmonella strains isolated from 10 medical institutions
and clinical laboratories in Aomori Prefecture, where bacterial tests could be performed, between 2010 and 2012.
The most common serotype was Salmonella Typhimurium, and we compared 14 strains using pulsed-field gel
electrophoresis (PFGE).

The most common serotype was S. Typhimurium, followed by S. Enteritidis and S. Infantis. Results from the drug
susceptibility tests demonstrated that ampicillin (ABPC)-resistant strains accounted for approximately 23% of all
strains, and the rate of resistance increased greatly compared with that reported between 2006 and 2009. PFGE
analysis of S. Typhimurium identified PFGE patterns of strains with 90% or more homology, suggesting a potential

epidemiological association between strains isolated from sporadic cases.

Key Words: Salmonella, serotype, drug susceptibility, PFGE
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A - BE IR E O 157 & Fuviz 8
VAT 4 —) R VERIKE)Y A7 I (PFGE) &
IS-printing system D k5% A% . 38 45 BF FT 2,59,
67-71,2009
)KEMEMIEAD © H AR MEEE,61,127,2006
HARNED> « AR 2 HB3 5 72 O£
BMEEEZOFEEN B ARBERMEDF S
http://www.jscm.org/tazaitaisei/54 04-01.html
SEHEFLE : -AREJETO O157:HTVTI&2 &
B EE B -F AR R RS
IASR,34,130-131,2013
6) VARG 1120 - ShHEEI T 0157 : H- VT2 4£H
A FE MR MAE Y B E
IASR,34,136-137,2013

,12,



Trends in enterohemorrhagic Escherichia coli infection in AomoriPrefecture (2010-2012):
PFGE and IS-printing system analysesof strains and evaluation of drug resistance

Hiroko Takenuma, Osamu Fukuda, and Toshiyuki Mikami

Two outbreaks caused by serotype O157 occurred in 2012, and as in 2010, the serotype detected most frequently
was O157. In 2011, the most common serotype was 026; and O111, 091, 037, and O121 were also detected. From
2010 to 2012, enterohemorrhagic Escherichia coli (EHEC) infection occurred most frequently between July and
August. In each of the years, the infection developed more frequently in women than in men and occurred frequently
in children aged <9 years. In the outbreaks caused by EHEC serotype O157 in 2012, the results of PFGE analysis
were fairly consistent with those of IS-printing system (IS method). The results of drug susceptibility tests
demonstrated that all 50 strains examined were susceptible to 4 drugs (CPDX, CAZ, CTX, and IPM).

Key Words: EHEC, 0157, IS-printing system, PFGE, ESBL
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FERRICETAE RS/ DA LRADZFEF (2012~2013)

e AR B

BEAIZBITHE hF A4 7 74/ A (Human Rhinovirus : UL, HRV) OFRAB @2 ITIET L7250,

dIFVEE = ke
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F 4 A5 2013 4 3 A £ TICEEHR A2 LT/ NN AR R BE BRI DI S 472 HRV I2DW T
BARFRRATICE D 0 FEFIICHREF 21T -7, HRV [£FE & L T HRV genogroup A(HRV-A)i L T
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WL CHERIC KR S 4L, 4% genogroup PN D EARFEHT 7> & IBARFRIIC ZAR /RS RAT L TN mTREMEDS

TRIE X7,

Key Words : Human Rhinovirus, Molecular epidemiology, Acute Respiratory Infections
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JERZ 2 L, AR BW TSR E XK L
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HHZERRESRTHD Y,

ARFFEClE, RRYLE S A= 8 A 0 A 353 O Jpi AR
TE e H R D Ak PRI g RS E AR AR > B AR L 7
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2. MHEEAE
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VP4/VP2 fEI & fr 1 % RT-PCR £ L V) H9E L 7=,
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% HE BB BN R AT A AT VN
Genetics Analysis (MEGA) I X % R MR %
T-o7,

Molecular Evolutionary

3. &R

522 MR 75 fiR 75 kK (14.4%) RIS 4,
XA VI hr—27 2 ZEIZE D HRV genogroup
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30 Bk & RIE S L7z, [FE S iz 75 BRPRAT L7
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B, HRV genogroupC 15 #k) 122\ T, MEGA i£
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AR B AN T AEM DR LETH S LA
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HRV -A 5 X OV HRV-C A EIZHIT L, £ HI138E
NSRRI TH T2 2 LD, A% b ET-
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Molecular epidemiology of human rhinoviruses in Aomori Prefecture (2012—-2013)

Rika Tsutsui, Akira Toukairin, Sayaka Kogawa, and Toshiyuki Mikami

To identify trends in human rhinoviruses (HRVs) infection in Aomori Prefecture, we performed genetic and
molecular epidemiological analyses of strains of HRVs detected in pediatric patients with respiratory diseases who
presented to medical institutions between April 2012 and March 2013. HRVs were classified mainly into HRV
genogroup A (HRV-A) and genogroup C (HRV-C). In HRVs, HRV-A and HRV-C were often detected between April
and August and between April and June, respectively, and they were detected sporadically throughout the year.
Genetic analysis of each genogroup suggested that genetically various strains had been prevalent.

Key Words: human rhinovirus, molecular epidemiology, acute respiratory infections
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/7 A4V RIZ&K SHEEBEXEH DBIE TGN (2012/13 0—X )

Hk

e IR

= bRz

2012/13 3 —RAZHE LT/ v U A L ANoVIZ L B E K S5 26 FHNZOWT, BIs T E21T-
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Gene analysis of Norovirus responsible for gastroenteritis outbreaks (season 2012/13)

Akira Toukairin, Rika Tsutsui, Sayaka Kogawa, and Toshiyuki Mikami

We performed gene analysis of 26 cases of gastroenteritis outbreaks due to Norovirus (NoV) in season 2012/13.
Genogroup I (GI) was detected in 1 case, and Genogroup II (GII) was detected in 21 cases. Both GI and GII were detected
in 4 cases. The most common genotype was GII/4, which was detected in 19 cases. This trend differed from that reported in
season 2011/12, in which the common genotype detected was GII/2. Of 26 cases, 7 were considered by the regulatory
yardstick to be due to food poisoning. In 6 of 7 cases, NoV were detected in cooking workers, and the genotype detected in
cooking workers was the same as that detected in patients in each case. In 2012, a novel GI1/4:2012 variant that is different
from known GII/4 variants was reported, and attention has been paid to its prevalence. GI1/4:2012 variants have been
detected in outbreaks across the country since October 2012, and their rapid prevalence has been reported. In Aomori
Prefecture, GI1/4:2012 variants were also responsible for most cases of gastroenteritis outbreaks due to NoV in season
2012/2013.

Key Words: norovirus, GI1.4:2012 variant, molecular epidemiology
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=41 (1)
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=41 (3)
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=41 (1)
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=41 (2)
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BRNTHEINTE-GI.28 0 SaV Capsid $BIHIEEFS (xXE—DIEHEZRT)

ATGGAGGGCAATGGCTCCCAGTTGCCAACCAATCAAAATGGTGGCCATGT
ATGGAGGGCAATGGCTCCCAGTTGCCAACCAATCAAAATGGTGGCCATGT
ATGGAGGGCAATGGCTCCCAGTTGCCAACCAATCAAAATGGTGGCCATGT
ATGGAGGGCAATGGCTCCCAGTTGCCAACCAATCAAAATGGTGGCCATGT
ATGGAGGGCAATGGCTCCCAGTTGCCAACCAATCAAAATGGTGGCCATGT

B R R

TGGCCAGGATGTTGACCCGCCTGGCGCGACTGGTCCGACCACATCCCATG
TGGCCAGGATGTTGACCCGCCTGGCGCGACTGGTCCGACCACATCCCATG
TGGCCAGGATGTTGACCCGCCTGGCGCGACTGGTCCGACCACATCCCATG
TGGCCAGGATGTTGACCCGCCTGGCGCGACTGGTCCGACCACATCCCATG
TGGCCAGGATGTTGACCCGCCTGGCGCGACTGGTCCGACCACATCCCATG

L R R R R

TTGTTGTGTCTAATCCAGAACAACCCAATGGGCCCGCACAACGCCTGGAA
TTGTTGTGTCTAATCCAGAACAACCCAATGGGCCCGCACAACGCCTGGAA
TTGTTGTGTCTAATCCAGAACAACCCAATGGGCCCGCACAACGCCTGGAA
TTGTTGTGTCTAATCCAGAACAACCCAATGGGCCCGCACAACGCCTGGAA
TTGTTGTGTCTAATCCAGAACAACCCAATGGGCCCGCACAACGCCTGGAA

ok ok Kk ok ok ok Kk ok ok ok Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ok ok ok ok ok ok ok

ATGGCTGTTGCTACTGGTTCCATCCAATCAAATGTCCCTGAAGCGATACG
ATGGCTGTTGCTACTGGTTCCATCCAATCAAATGTCCCTGAAGCGATACG
ATGGCTGTTGCTACTGGTTCCATCCAATCAAATGTCCCTGAAGCGATACG
ATGGCTGTTGCTACTGGTTCCATCCAATCAAATGTCCCTGAAGCGATACG
ATGGCTGTTGCTACTGGTTCCATCCAATCAAATGTCCCTGAAGCGATACG

E e

CAACTGCTTTGCAGTCTGTCGTACTTTTGCTTGGAATGACAGAATGCCCA
CAACTGCTTTGCAGTCTGTCGTACTTTTGCTTGGAATGACAGAATGCCCA
CAACTGCTTTGCAGTCTGTCGTACTTTTGCTTGGAATGACAGAATGCCCA
CAACTGCTTTGCAGTCTGTCGTACTTTTGCTTGGAATGACAGAATGCCCA
CAACTGCTTTGCAGTCTGTCGTACTTTTGCTTGGAATGACAGAATGCCCA

B R R

CTGGAACTTTICLTGGGATCTTTATCGCTTCATCCCAACATTAATCCATAC
CTGGAACTTICLTGGGATCTTTATCGCTTCATCCCAACATTAATCCATAC
CTGGAACTTTCCTGGGATCTTTATCGCTTCATCCCAACATTAATCCATAC
CTGGAACTTICLTGGGATCTTTATCGCTTCATCCCAACATTAATCCATAC
CTGGAACTTITCTGGGATCTTTATCGCTTCATCCCAACATTAATCCATAC

Kk ok ok k Kk kK R R R R R R R R

ACATCCCATCTTTCAGGCATGTGGGCAGGGTGG
ACATCCCATCTTTCAGGCATGTGGGCAGGGTGG
ACATCCCATCTTTCAGGCATGTGGGCAGGGTGG
ACATCCCATCTTTCAGGCATGTGGGCAGGGTGG
ACATCCCATCTTTCAGGCATGTGGGCAGGGTGG

Kohkkhkhkhkhkhkhkhkhhhkhkhkhhkhhk kA hhkkkhkkkk kK
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Genetic analysis of sapoviruses detected in 3 outbreaks in Aomori Prefecture
(season 2012/13)

Sayaka Kogawa, Rika Tsutsui, Akira Toukairin, and Toshiyuki Mikami

Sapoviruses were detected in 3 outbreaks between December 2012 and March 2013 (season 2012/13). Determination of
sequences and phylogenetic tree analysis revealed that all genotypes of these sapoviruses, including infection outside
Aomori Prefecture (school trip destination), were GI.2. In 3 outbreaks, the sequences of capsid region were 100% identical
for 291base pairs, suggesting the national prevalence of this strain.

Genetic analysis of previous sporadic cases and outbreaks reported in Aomori Prefecture indicated variations in
genotypes detected in each season. No GI.2 strains have been detected in Aomori Prefecture since 2009, and other
genotypes were responsible for prevalence. However, GI.2 strains seem to be prevalent again in Aomori Prefecture in
season 2012/13.

Key Words: sapovirus, genogroup, genotype, phylogenic tree, molecular epidemiology
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K 24 4EFE D 10 FLPEY(81 FRIAR+120 FRAK(PNE
R FE A HLA0)) 2 320 L 7= 358 CiE. K9 15 T o2

HAZHETE 5 L PHRENT,
®1 HERODEAEMA—X)
HAL M
WEE STQ-Bi% s
IEIRY 0 2,939 2,212 727
4. F&H

AL L QUEChERS S RIED—2>Th % STQ-
B LA iR U7 fb R, EEO B E A w729 5
DL DX@EMETH -, LinL, BiE
IR (120% LL EYZ /RTHEHE B o 7200
STQ-Bi£Th o7z, £/, AILEERR & & HIZD
W STQ-B EANEENE LV & ERER] 2> D22
\CATZDZ LAV LT,

AS%0%, WmENTEZ T S Y YRR & 45 EY)
WZxf L CHED 5 & RIRFIS, ZhRAD DG D s
ATALERYEIC DWW T X MRET L TV E 720y,

X W
D) A7 B 1= A R B & A R R R
IR 2 R (TP 3 2 BRIE O 2 Y MERT
i A NZ A > O—HMUIEIZDOWT, FRl224F
12 H 24 B RZFEH 1224001 75
DEATBEERREMBR ML EME @
H:GC/IMS (T & % RS D —F ik (RED),
R 17 A 11 A 29 HATITRZEIEE 1129002 7
3)Anastassiades, M. et al.: Fast and easymultiresidue
method employing acetonitrile extraction/partition-
ing and "dispersive solid-phase extraction"for the
determination of pesticide residues inproduce,
J.AOAC Int., 86,412-431(2003)
AYVREEZRAN : LOMS/MS % W TR kR
HEORGH—F 0 HTEOWEH 93 8] H AR di iy
AR TR R I B £R,46,A-26
S)e 2 AR —fih AR Th B R B R 0D R — A o AT



{£-GC/MS i, #5 94 A1 H AR dh il 2 AR TR A 2 E4E,39,A-21

T 2 5 4E 33,B-7 e 2 BFE—fh:GC/MS KEEAZ FA V=& 5
6) TR L3 :LC/MS/MS % FWT- 8 3K D Y, TR B3R DG —F M iE ORI, ES 95 a1 B A
Gy Bl — 2 AT IR O RS 95 8] H AR Sh A B AR P TR T S S B S 4R ,40,A-22

&2 GC/MSBIEIZKDIESNAE D RMEULGHERER

BEE STQi%
I SEE* & LogPow*

i EE 4 ¥ Jz2Ped ogPo @(ﬂi;x . @(ﬂz)}g I
1 TV VAR AR VR FeR#F| 2.75 104.9 1.32 72.7 10.16
2 15451y AU UR FRE 3.88 102.3 2.44 78.3 4.92
3 17" A" VifA WY V&R HEA 321 88.5 2.87 81.4 4.09
4 IFty B VR R 4.28,5.07 91.8 2.96 77.3 5.55
5 HOE" YBRXFI A V&R =3 4.24 86.4 247 78.6 4.94
6 YT/HA AU R F R 2.65 87.6 2.49 81.5 3.65
i ¥ 71Vt AR UR FeR#F| 5.14 84.7 3.18 76.7 4.50
8 YT hmn” A AU VR FRE 1.42 105.5 229 50.9 6.20
9 Tub AU UK 2 d=8 ] 1.38 0.0 0.00 0.0 0.00
10 ¥ fpz-b oL DIES FeR#F| 0.704 90.4 2.08 19.4 5.24
11 F AU-SF EoE: DIV FRE 132 68.0 9.98 32.0 9.11
12 M7 62 AU R FRE 3.34 95.9 3.04 81.8 8.87
13 M7 R Loy D IE YR RRER 323 91.5 3.10 78.6 4.59
14 ' A'mfz AHY VR BREF 43 91.8 3.43 73.6 6.34
15 £ 374 AR UK HEA 3.8 92.0 3.46 76.2 6.60
16 £ U5 710ty Eor DIVEA 3281 32 91.1 2.23 80.0 6.97
17 J1f3R AU UR FRE 3.23 85.1 3.99 75.1 9.82
18 7753 AU UR BREHI 4.62 108.5 4.16 74.5 6.61
19 7 A7/ B VR 328 4.44 51.4 1637 71.4 3.93
20 7 RERRAFN A V&R FZRE 83.8 241 80.9 6.87
21 #RI73N Y AR UK HRHF 0.79 163.6 2.08 223 30.98
22 Faryb B VR E2::81) 295 83.3 3.75 73.8 7.52
23 -t AU UK BRE 3.92 82.6 4.01 66.3 4.49
24 1Y FEY AU UK HRHF 22 92.9 2.20 84.9 6.20
25 AEURR EoL - DIES E23::81) 0.127 103.6 1.82 64.5 0.35
26 ®/H0bHR AU VR FRE -0.22 110.9 232 0.0 0.00
21 A¥ R AU UK HRHF 2.99 88.2 2.72 82.7 3.55
28 FAIIEME UER HHY VR FRE 3.53 113.6 1.44 90.3 7.20
29 7ImfR AHY VR BREH 3.81 100.6 1.86 60.7 10.73
30  XMC H—nNA—+F FRE 2.3 97.8 4.68 64.6 6.56
31 75y H—nNA—+% FRE 1.52 115.8 4.00 25.7 21.06
32t vy Yy H—nA—+% HEA 3.00 84.1 3.01 81.2 4.13
33 7 ob Ak H—nNA—+% FRE 1.56 101.8 4.54 43.8 7.99
34 M7L-H H—nNA—F+FR EREHI 4.6 84.1 2.62 72.6 4.82
35 YT I H—nA—+F BREFI 5.18 85.9 3.03 74.6 4.54
36 4Aw7 774 H—nR"A—+% FREH 97.6 4.40 76.6 3.17
37 LAYy ELROA F&k HmF 4.78 100.1 3.94 77.1 437
38 IbI1v7°OvhR ELrzxoq K&k R 7.05 84.5 3.31 72.6 4.48
39 M0AMYY ELXBaA K&k FRE 5.05 50.7 9.46 76.2 4.60
40  t 7MY ELxoq rF& 2% >6 85.4 2.58 71.1 3.88
(AR VIV ELzxoq K&k R 6.01 86.4 3.03 72.9 421
42 71v7 AN MY ELxaq F&% HRHF 6.0 86.3 333 77.8 7.05

XY PRI AR T 0 BRSO R
* BT REOBRE L L D SIH, BOGEIZIT ARG L EY A b E 3RS L VS,
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&2 GC/MSBEIZKBESNAE D RMEURGHERER (=)

BEE STQi%
I SEE* & LogPow*
#oOREA e R e BT EmER T ZEEH
43 TN AIT(0 - ) ARIERR e 4.74 151.1 3.84 71.6 8.70
44 T IV -) BHIERR g 4.79 89.2 4.43 81.1 7.30
45 FvMTy ARIERR HEH 477 82.7 3.48 78.1 6.42
46 HuhIit ARIERR 3281 4.83 85.7 2.73 80.6 8.27
47 I4© ARIERR HEH 3.01 83.5 327 79.5 0.92
48 ApEVIE-N ARIERR HRHF 4.68 81.4 2.99 75.9 6.07
49 Y TULFI=V% HEA 0.65-0.8 92.8 2.96 50.1 15.21
50 7 4hE-M TEr7ZYUFR PREH 88.1 334 84.1 5.67
51  7tMo-) 7= F% BREF| 4.14 86.6 2.54 83.1 4.12
52 A+ TZYURR ®EH 3.54 88.1 3.42 84.6 5.31
53 BN T=U/EUIPUR HEA 2.84 84.3 2.86 78.7 4.89
54 ¥ IrFiy 7IFR EREH 0.99* 92.8 3.22 83.4 5.50
55 AL mEHIY 7Ivhk BEH 2.92 85.7 4.63 44.6 6.15
56 75477097 AN FI=LTI3=2% BREFI 3.09 87.6 3.31 84.6 5.26
57  t Iy F—=ILAXFIEQAYUTIRR PREH 5.37 85.0 3.08 75.8 7.99
58 ¥ ynky7" AFN TIU—=LFXLTz/ X TOELFVER BREH 4.58 84.7 2.10 81.2 5.73
59 7 an b b EHRBIRATILR B;Y=Fl 3.73 80.7 3.03 95.1 6.63
60  71vFib Y MR WV WE HEH 2.8 86.4 3.60 75.4 8.42
61 47 X9A" YR FFMIRTI EEEE R WTE BREH 1.54-1.82 76.4 4.23 61.1 8.04
62 77w D7 VILR FREHI 1.88 108.2 6.89 412 7.22
63  #/%y71y */UDHR HEA 4.66 86.2 3.43 72.1 5.28
64 7 on Hn-p YaBR7ELTZ)FR BREH 1.4-2.3 86.4 2.86 79.3 3.90
65 ¥ ary - arV—L%k REH 2.17 85.1 3.00 71.5 5.91
66 IMMTHE-N aFrJ—Lk HEH 23 87.1 5.66 42.8 8.36
67 +7on M B73F% BREH 33 89.1 3.07 81.8 5.30
68  x43FUN B7IF%R HEA 1.75 89.2 3.01 77.9 2.47
69  7398-M B73IF% BREH 3.09 85.8 3.05 84.6 4.64
70 h7rvAbE-b B73F% BREH 3.21 176.5 4.25 0.0 0.00
FAR] 207 B7IF%R HEA 3.97 88.4 3.39 80.4 7.07
12 ¥ INI1zhy B7IF%R BEF| 4.9 85.5 2.75 71.3 7.68
13 VAN B7IF% BREH 2.15 84.2 224 82.2 3.36
T4 FI B7IF%R HEA 3.56 84.7 2.28 43.9 9.50
75 7onzy B7IF% BREH 33 84.9 3.61 76.4 5.64
76 7 AET ¥ Ip B73F% BREH 3.1 87.6 3.61 79.2 5.66
71 7 nE7 FM [ S PREH 85.9 2.81 82.6 5.19
18 470V PvR#EH CHILRFIAZFR FEA 60.3 13.62 0.0 0.00
79 7aviby SHLRFLAIFR BEH 3.14 84.4 3.14 81.3 4.93
80  {y7° mFtiy CFESIUR HEA 3.3 73.9 3.86 86.0 5.02
81 1hnaN3Yy szraT7=Y R BREH 5.11 98.5 3.16 77.0 6.31
82 Wy 2= =y gl RE BREH 3.73 98.2 5.80 0.0 0.00
83  MIIYY 2= N = ) BREFI 4.83 91.4 3.07 74.8 4.26
84 AV D2l Niu by gell) RV 3 BREHI 5.29 89.6 2.83 74.1 3.97
85 t'71/942 CITIZNI—FILER EREFH 4.5 80.2 15.93 82.6 5.98
86  HIMNIIY ST LI—TFTIFR FREHI 4.47 103.4 4.10 72.5 4.77
87  MInvakaL vy AbBRELY VR HEA 4.5 86.6 4.29 77.1 6.73
88  Ahz/AMAETY ZbOELY VR HEA 2.32 90.1 2.97 78.8 6.31
89 ALVEVLIFN ZkBOELY VR HEA 3.4 85.8 3.12 77.0 4.96
90 IMHY M Z 01ty HRHF 5.59 92.5 4.65 75.2 4.65
91 FY Z Ot HEA 34.6 18.21 403 7.49
92 vy Z Dt BREF 2.5 85.6 3.05 82.6 4.54
93 VAEAL-b ZDith BREFH 4.02 85.3 3.18 76.1 4.02
94 At Ry IR7Iy Z Dtk BA =l 5.8 66.7 4.51 81.7 8.26

VEZ S PRI AR T A2 0 BEEESN O A
* EICRBVRIE OB AL LV 5IH, BOSEIEHTERSEZEY A b EIIRED &LV 5,
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&2 GC/MSBEIZKBESNAE D RMEURGHERER (=)

BEE STQi%
I SEE* & LogPow*
i EE 4 ¥ Jz2Ped ogPo @(ﬂi;x . @(ﬂz)}g I
95  Fhty Z it HEA 87.9 2.62 772 5.72
96 TV R Z 0t BA=F 4.61 84.2 3.96 75.4 8.21
97  MIIvt 3M Z D HRHF 5.61 96.1 4.63 70.3 6.21
98  zhmh-n4y7 mE N Z Dt HEH 2.04 101.7 5.08 75.6 5.14
99 Iy Z 0t PREH 1.87 87.1 3.66 36.5 6.82
100 7" mER BY 4REY Z Dt WEYRRERER 4.1 87.0 2.90 79.2 3.70
101 277y Z Dt BRABRBEER >6 104.8 3.39 103.4 4.32
102 #7933y Z 0t PREH 1.5 95.0 4.33 63.1 4.57
103 A" J443-) Z0ith EEEHHF 26 85.0 245 79.8 445
104 #7910k B-Y" 15 Z 0t EEERA 3.83 85.7 2.87 83.9 3.41
105 4-n"9h HFATOUR BREF 1.91 103.8 8.74 50.0 6.64
106 #4577y BAT7I—ILER BREH| 491 85.0 2.10 80.0 7.63
107 7°7°071y°y FTOTIOUR g8 43 90.5 4.07 82.4 4.12
108 7WF7EybiFH FTOTI—ILR BREFI 3.77 87.8 7.36 89.3 15.15
109 71/3th07° FA—ILA—I"A—FF BE=F 3.28 82.4 2.51 84.8 428
110 785%°Y FUTOUR BREH 2.5 86.6 3.51 76.8 3.76
111 7AM)Y c)T7OUR FREHI 2.63 84.6 333 79.5 5.16
12 Y1y FUTOUR BREH 2.1 98.0 6.11 38.6 10.86
113 ¥ xiM)y FUTSUR BREH 3.8 87.6 3.26 79.6 5.88
114 93H)y c)T7OUR FREHI 2.6 87.9 3.46 72.7 4.50
115 707" b)Y FUTOUR BREH| 3.65 86.6 3.29 81.4 5.18
116 78vy'y FUTSUR BREH 84.2 3.11 82.4 5.93
17 7 oapyy FUTOUR BREH 3.1 85.2 3.12 81.4 5.02
118 A#4Y° /v FUTOUR BREH 12 86.7 3.38 37.2 7.11
119 'y FUTOUR BREH 2.1 85.3 3.00 63.8 4.40
120 43N vaty -WRRA VY 0 FUTY—ILR HEA 90.3 0.00 0.0 0.00
121 M7y AR UM AVES I HEH 3.11 87.5 2.72 82.9 4.01
122 7197° 319 ) FUTY—ILR HEA 3.23 83.9 4.47 57.8 12.15
123 A$4aty -n FUTY—ILR HEA 3.9 88.9 4.23 69.4 8.79
124 9z31y" -Ip UM AVES I EMRRAER  3.67 89.2 3.07 68.3 10.57
125 Jn4vaty -n FUTY—ILR HEA 3.24 81.7 3.15 72.6 8.69
126 A~ vty -b FUTYI—ILR HEA 3.72 86.3 3.37 772 7.88
127 hvavb3y" vIFn FUTVRUR BREH| 3.36 86.7 2.77 83.0 5.08
128 £ 59071v1F) ESYV—IL%R BREH 3.49 85.3 2.57 80.8 6.45
129 /Wn3y v EVED/vR BREF 245 87.8 2.84 64.1 6.57
130 24749 Y4 EVSPZ L% % FRE 3.93 89.1 3.81 80.3 5.88
131 EY3/0° 994F(E) EYSDILFFIREEZTHR BREH 2.98 87.5 3.39 83.6 6.05
132 EUZIN 9DIFMZ) EUVSOIAXIREBERR BREH 2.7 87.5 3.13 80.4 7.09
133 7E 4=+ EYIPU%k HEH 3.9 84.4 3.39 82.0 6.09
134 71/442) Jrz )%k HEA 3.534+0.02 | 137.5 3.58 46.4 21.44
135 7477 mzp JIZ)LESY—LFR R 4.0 88.3 3.54 72.0 10.38
136 70y 14yz) JIZJLER—IL%R REF 4.12 64.6 12.53 73.4 1.86
137 ynaky?" 7" Fh T/ X UBR BREH 3.31 86.9 2.76 80.9 5.48
138t mfay BRER HEA 1.6 84.3 2.78 38.1 8.90
139 70344y PR 7 (- X BREH 2.55 98.9 4.97 66.9 12.10
140 74303998 U3 THA—)LAL 2 FR BREH 4.99 82.6 4.02 82.5 7.77
141 ¥ 4m3y JoEL UER HEA 2.8 91.6 3.65 64.8 5.56
142y #431 RUX72F% HEH 3.76 82.5 7.92 0.0 0.00
143 1h75-}b RUVISZATLFILRLK U ER EREFHI 2.7 86.0 3.73 84.2 5.73
144 71v7° 0t ®h7 ELTAHYCER HEA 2.6-4.4 81.3 3.62 74.5 3.67
145 7' 0%7° ot L-b AHERR HRHF 5.4 92.3 3.31 72.7 6.73
146 H0M3-by" X5 FERHILKRUBR BREF 4.28 82.4 2.64 76.0 7.48

VE 2SR AR T A 0 BEEES O A
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THARRERBL R & > 7 —HFElE 55 24 5 (2013)

KEKESNMMBEEERAEER (T 24 FE)

BOTEMY  AMEE HEEGR

LN 6 KIE/KE AR 2 6842 TSI Db E R O — 2 OEFEEORRE BN E LT 7 v E R OZED{E
i CUF, 7yHREWI, ) | B (&FHRE (TOC) OF) (LR, TOC &V 9, ) 220V TR
R AN L, X BHEX, RFHEX L NZ AT 2RISR Ot 21T 72, 7 vHR/ICOWTUE, T
TORRIZB N TOT ORI S BAfF T 72, TOC 2O\ Tk, RAEFIX T 1 figkh EEE i RA 28 2 72
2, XEFHMEOZ A aTIZ L 55T TR ToOMiix CRAFCThH -T2,

Key words : external quality control, X control R control, F°, Total Organic Carbon (TOC)

1. [FC®HIZ 2.5
AT, Bk E A SiE L OKEREZTT (1) B DIER
2 AEFEE OSHTREE DIA) E KO — & DI 7 w3 IlmgmL 7 oALA A AERER (Foyeht
DOffefrz BRI E LT, DKIEKEREDREEHIC KT MR 16.0mL A MK CTAIRLT20L & L,
Bt (RAESEE) 22BIF 11 FEH JRFI#E IL AR Y =F L R 20 RIT/ELTT v
BEM LT D, BREHIMETAMER L, *I8skic TR (0.8mg/L) & L7z,
BT LTV, TOC : 7 X NVEERAKFEH ) o AMERERR (C L LT
SRR 11~23 AEREAGE KB SRS RS B A R Img/mL, FOEAISE T3EMEL) 20.0mL Z#BHAK CA
IR Y CHRIEE R TH D Z LD SRR RLUTIOL & L, BRI 500mL #8(7  AHH 20 A
24 FFEOFHERER A HWET D, \Z5EL T TOC ot HatEE 2.0mg/L) & L7z,
(2) SEH DB
2. Ak LT 7 50T R O TOC 04T FREH
2.1 EEAR EHEVEXIZ 1 RO | kIGRkIC 7 — Vv EAE
VAN 6 A fiak AR E T E A LT,
Q) HHOFKEERVBZE
2.2 ErbHArE ARBFOFACIREIL T » F D 0.8mg/L, TOC 73
R 244511 H28 H~12 H 21 H 20mg/L THY, ZhEHEEE Lz,
(4) EHDH—EDFER
2.3 EReIEH PERL L 7= 45308 20 18 T 10 {8 2 BE/E 2 | 2R ON n=2
7 v, TOC THM LT, ZvHRBidAArru~bro77 (RS
AHERTRL LC-VP) | TOC I3&H AR FERT (S
2.4 EWEHE HBEUWERTRL TOC-VCSH) (2& 0 oL, —chlESy
FIEHIZOWT 5 [EJH TRRBROFER & M, 7y BT FRE) 21To7-, TORR, R1DLE
Mrih (R Z ETeair 7 v—. obrkes. T D 7 v HFLOTOC Doyt (F k) 13AEAYES%
) | EEE (MESSK, RERPE, FHh (%95 FAE (A HEE9,10) (CHARTREL 25T
15 oG ERDT, F2, T v — MO BY ., W ORENE)—Th D Z L 2R LT,
HRDT=,
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(5) B DR E M DFEE

VERL U 7= 50k VRS B I ONC /RS 3 S R1£12(4)

EFRROBEES TOMT L, IREZ R Lo, £ DR,

F2D LB 7 vFELONTOC OVERL 3 HAEEIX
VERLAJEREEL10% AN TH 0 | VR 3 B & 3Rk
HETHHZ L iR LT,

&1 HA#HoH—H
7 v TOC
SEYIME (mg/L) 0.76 2.00
FEAEMR 7= (mg/L) 0.024 0.024
EEeE (%) 3.20 1.18
F i 1.53 1.78
FoEICx T 5 A EEE 0.258 0.189
BKYE 5% 3.02 3.02
%2 HAHOELEM
7 v TOC
TERLH B (mg/L) 0.72 2.09
VESY 3 R IRE (mg/L) 0.73 2.05
VERLH 2 EE+10% (mg/L) 0.65~0.79 1.88~2.30

2.6 fEMTAE
FARA AR D TG FD D X EHRIX M OR & FEY
R L. /2. ZAaT7 &R CGEHliE T 7,

3. BRRUBE
3.1 JvE
(1) HHER

Jitiz% No.1~6 D 9 5 No.3 Z < 5 Az 2320
L. W HEET X CoOlExsA A7 a~ 75
TICLDERIETH T2,

EHARX D IHTHER 2T 3 KO 1 IR LTz, 5A
D TRRBROFER DOFLIEIT 0.749~0.853mg/L, F5EHE
fRZE1E 0.003~0.014mg/L, ZEfRE1E 0.33~1.91%T
oz, BT —HF DENEIL 0.859mg/L, i/ IMHElX

_39_

0.730mg/L. “FEHIEIL 0.794mg/L. FEHEFFET 0.007
mg/L, ZERHIL093% Th o7z,
(2) fRTHER R U EHilh

XEHMZX 2 1R LTz, REVE IR 2 B EE
D 110%fE (0.88mg/L) . THVEFIRA A BIEED
90%fiE (0.72mg/L) & Liz& Z A, T _XCOfiighkhs
FERRNTHY . B4FCThoTe,

REBXZX 3 IR Lz, EMEERAT. Bk
REATTE (2011 4ER) 14223 SHEEEEORHMmICHE
VN, HPH O 0.017me/L (Z n=5 (ZHR Y9 B 4R5K
D, (2.115) &3 U721l 0.036mg/L & L7=, ZDFER,
TRTOMERPVEERRNTHY | RiFTh o7z,

Z AT OMSHEIC W TIE, 3 IRLEZER
DI XTORigE T2 LR THY, BAFThHoTo,



®3I TYROISHIHER

foor i KAE BME CERE(X) EERERZE AEifRik #PHR)
JigNo. mg/L mg/L mg/L mg/L % mg/L 2227
1 0.776 0.769 0.774 0.003 0.38 0.007 -0.5
2 0.859 0.841 0.853 0.007 0.83 0.018 1.5
4 0.816 0.809 0.812 0.003 0.33 0.007 0.4
5 0.791 0.770 0.782 0.009 1.21 0.021 -0.3
6 0.760 0.730 0.749 0.014 1.91 0.030 -1.1
N | 0.800 0.784 0.794 0.007 0.93 0.017
mg/L
0.900
0.850 F K3
- BX{E
0.800 |- * o T
E 3 Y - &/ME
0.750 'f
0.700
0.650 ' ' ' '
1 o) 4 5 HEERES
1 7YROPHHER
mg/L mg/L
0.950 0.060
0900 F  CHEERR | 0.050 |
0.850 | [ ] 0.040 | EEIEIER
0800 FHE u 0.030 m
™ I
0.750 U [} 0.020 | s u
0700 F T TTTTTTTTTTTTT 0.010 |
|
0.650 L 0.000
I 2 4 5 6 HBHRES 1 2 5 6 MBREES

2 TvHROx EEX
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3.2 ToC
() P HTEER

Jitii% No.1~6 O 6 AL AN L, /b AT
T ARTONER DR LA L D ERIETH o7z,

FHRE DINTHERE R 4 L O 4 1R Lz, S[E
O TRBROFE RO AL 1.93~2.14mg/L, FEHE(
7213 0.005~0.092mg/L, ZEMRENE 0.25~4.29% TH
ofc, BT —HX O KEIE 2.24me/L, /M
1.92mg/L. “FEA/EIE 2.03mg/L A HER 751% 0.025mg/L,
TEMREIT 1.18% ThH 7=,
(2) FRMTRER R U

X BB A KSR LT, EEEBRRRA A B i D

110%fE 22mg/L) | THEEBEIRA A BAED0%
E (1.8mg/lL) & Liz& Z A, T _XTONs A EFRR
RAANTHY, RIFThHoT=,

RGN Z KO Lz, FEERIRA L, FAGK
BrivE QO114ERR) 1-4 2235 EEFROFHEIZHE .
A OO SEHAE0.06mg/LIZn=51ZFH 24 9~ 485 D,

(2.115) % UIAH0.127mg/L & LTz, ZDFER. fii
FNo.2 HHVEBRIR A A8 %, DM TaRBRIC R D
FEDRHER SN TVRNWZ EREZ BT,

Z AT OMFHEIZ DWW TR, R4ITRLTZER

DFTRCONER T2 LU FTHY, BIFThH-T,

x4 TOCOHONHEER

i 2 No. B’Erinjgi/{lﬁ E?é;ﬁ[ﬁ ﬂ?iﬂfé X) ﬁlﬁrﬁ?% 2{@3/1??5( %%n/(é{) 7 2a7F
1 1.98 1.96 1.97 0.008 0.42 0.02 -0.7
2 2.24 2.03 2.14 0.092 4.29 0.21 1.5
3 2.04 2.03 2.03 0.005 0.25 0.01 0.1
4 2.02 2.00 2.01 0.008 0.42 0.02 -0.2
5 1.95 1.92 1.93 0.013 0.67 0.03 -1.3
6 2.10 2.04 2.07 0.022 1.05 0.06 0.6

¥ 2.06 2.00 2.03
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