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Analysis of the database using VNTR typing method for
Molecular epidemiology of Mycobacterium tubercul/osis in

Aichi Prefecture

Mizuna Nakamura, Miyako Aoki, Tomoya Nagase, Hirokazu Kakizoe,
Kazuhiro Yamada, Hirokazu Tsuzuki, Masahiro Suzuki!, Masakado Matsumoto,
Hiroko Suzuki, Hiroko Minagawa
1 Present affiliation: Department of Microbiology, School of Medicine, Fujita Health University

In Aichi Prefecture, molecular epidemiological research project of Mycobacterium
tuberculosis using variable-number tandem-repeat (VNTR) typing method started in
September 2016, with the aim of identifying tuberculosis (TB) transmission. During
2016-2018, we performed a TB investigation in Aichi Prefecture, by analyzing in-depth
contact tracing performed by health center personnel and VNTR typing data based on
the Japan Anti-Tuberculosis Association (JATA)-12 optimized for M. tuberculosis
strains.

As a result, 67 clusters formed by 258 (37.7%) of the 684 isolates were found. We
confirmed 7 epidemiologic links based on the VNTR profiles of the relevant strains,
which were either identical or single-locus variant among each link. Moreover, our
results suggested that VNTR profiles may provide clues to suspect anti-mycobacterial
drug resistance and the countries where patients were infected.

In conclusion, a combination of VNTR analysis and field epidemiological
investigation is useful to identify chains of TB transmission, and to perform evidence-
based TB control.

Key words : tuberculosis, VNTR, Mycobacterium tuberculosis,

field epidemiological investigation
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IR ZRM LT v 7 8EFRK 35 RIKIZOWTDENY O FEFMITZITo7 2 A,
W77 W7 OVTICB T 2B EFROE{EZKB L, BN THRME I % MER (DEN-1
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RGP HILE R D XERN PR E 2 FEH O AONLD, T T, T 7RO NIALERE L
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R 201MFLIBRICRH S -DENVEIZFDEMIER

Mg BsrA liigeEs| FRiE4 WA EE OB FRTE: (%)

1 Genotype I | BRI T Aichi (KHN) 12389/2013 [KT824985/2012 99.9
L =37 Aichi (MYS) 14228/2014 [MG894883/2015 99. 8
AV Z 0 Aichi (LKA) 14056/2014 |KT445955/2012 99. 8
Aichi (LKA) 16127/2016 |KT825030/2014 99. 8
& A Aichi (THA) 18258/2018 [MG564080/2015 99.9
A FRTT Aichi (IDN)13379/2014 |KT825052/2013 100
Aichi (IDN) 17051/2017 [MG894861/2015 99.7
GenotypelV |7 4 U BV Aichi (PHL) 12217/2012 [MG894731/2012 99.8
Aichi (PHL) 14294/2015 |AY422786/1999 98.9
Aichi (PHL) 15117/2015 |MG894689/2011 99. 3
B 74 ) B 12003/2012 X -
2 Asian | 74 0BV Aichi (PHL/KHN/THA) Cosmopolitan (2008~15) —
HURTT 17349/2018MG895100/2015 (I > AR T) 99.7
XA MG895105/2015 (4 1) 99.5
Cosmopolitan|-f > K< 7 | Aichi(IDN)13146/2013 JKM216693/2010 99. 8
Aichi (IDN) 14328/2015 [MH178413/2016 99.9
Aichi (IDN) 14332/2015 [MH178413/2016 99.9
<L =7 Aichi (MYS) 18610/2018 [MG895063/2014 99. 6
ENT 4T Aichi (MDV) 18519/2018 [MG895091/2015 99.5

Aichi (MDV) 18528/2018
ZA Aichi (THA) 18184/2018 |LC410191/2017 99.7

(F—4 v k) | Aichi (THA)18193/2018
HRTT Aichi (KHN) 16102/2016 JAsian I (2008, 09, 15, 16) —
KX577705/2015 (&) 99.9
B Aichi (TWN/VNM/THA) KX577705/2015 (F[H) 100
N NVANA 16205/2016JKT781567/2014 (= hFA) 99.9
2 A MG895150/2016 (& A1) 100
A~ A FRTUT 11159/2011 X —
74 VBV 15181/2015 X —
3 Genotypel |74 UV Aichi (PHL) 15164/2015 [MG895248/2015 99.8
Aichi (PHL) 17139/2017 [MG895268/2016 99. 7
Aichi (PHL) 17164/2017 [MG895268/2016 99.5
Aichi (PHL) 17301/2018 [MG895190/2012 99. 4
Aichi (PHL) 18389/2018 [KY495822/2016 99.7
2 A Aichi (THA) 18195/2018 |KU509285/2010 (% 1) 96. 2
(=74~ k)| Aichi(THA)18197/2018 [MG933850/2017 (X ¥ > ~—) 99.9
Genotypelll |# A Aichi (THA) 13015/2013 |KP176707/2012 100
Aichi (THA) 15171/2015 |JF968098/2010 99. 3
Sy re— Aichi (MMR/THA) KX357894/2015 (X ¥ > ~—) 99.0
& A 15185/2015|KP176707/2012 (Z A) 99. 8
B A RRTT 17143/2017 X —
4 GenotypeI [T ¥ ~— Aichi (MMR) 17168/2017 |KR051897/2013 (I ¥ > ~—) 99.7
MG933863/2017 (H[H) 100
Genotypelll |7 4 U BV Aichi (PHL) 14295/2015 [MG895347/2014 99. 4
Aichi (PHL) 15186/2015 [MG895314/2012 99.0
Aichi (PHL) 15142/2016 [MG895319/2012 99. 2
B Z A 15294/2016 X —
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100 Aichi (IDN) 13379/2014
KT825052 Indonesia 2013
Aichi (MYS) 14228/2014
MG894883 Malaysia 2015
99 Aichi (THA) 18258/2018
MG564080 Thailand 2015
1LC002828 Japan 2014
““‘4 r— Aichi (IDV)17051/2017
9971 116894861 Indonesia 2015 | crotyPel
991 Aichi (KHN) 12389,/2013
KT824985 Cambodia 2012
99— Aichi (LKA) 14056,/2014
KT44595 Sri Lanka 2012
99— Aichi (LKA) 16127/2016

' KT825030 Sri Lanka 2014
— AF309641 Cambodia 1998

E1 miEEN
E&=F (1,485nt) O RGMAEMN

M87512 Singapore 1990 Genotype V
AF425622 Malaysia 1972 Genotype Il
AF425629 Thailand 1963 _ Genotypelll
AF425627 Philippines 1974
98 Aichi (PHL) 14294/2015

AY422786 Philippines 1999

99— Aichi (PHL) 12217/2012 GenotypelV
MG894731 Philippines 2012
0.01 Aichi (PHL) 15117/2015
99~ MG894689 Philippines 2011]

Vietnam 2015

X2 MmiER2 .
L — | rreser vitoan 2014
Aichi (TWN/VNM/THA) 16205/2016
100 | MG895150 Thailand 2016
KX577705 China 2015
— DQ448236 India 2001
AB111448 Indonesia 1994
100 | Aichi (IDN) 14328/2015
Aichi (IDN) 14332/2015
99" MH178413 Indonesia 2016
_Jﬁq Aichi (IDN) 13146/2013
KM216693 Indonesia 2010
99{— Aichi (MYS) 18610/2018
MG895063 Malaysia 2014
— igq Aichi (MDV) 18519/2018

Cosmopolitan

9 Aichi (MDV) 18528/2018
MG895091 Maldives 2015
100| | Aichi (THA) 18184/2018
Aichi (THA) 18193/2018
.C410190 Thailand 2016
991 1,410191 Thailand 2017
.C410189 Thailand 2016 |
AF195040 Thailand 1991 American/Asian
— — AF100462 Thailand 1995
Aichi (PHL/THA/KHM) 17349/2018|, i
““‘agﬂ_&cs951oo Cambodia 2015
MG895105 Thailand 2015

©

L10045 Philippines 1983 Asianll
L10043 India 1957 American
AF231717 Malaysia 1970 Sylvatic
—
0. 020
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X3 miER3
BERF (1,479nt) RN

Aichi (PHL) 18389/2018

99 Aichi (PHL) 15164/2015
MG895248 Philippines 2015
Aichi (PHL) 17301/2018

9916895190 Philippines 2012
99

KY495822 Philippines 2016

MG895268 Philippines 2016
““T;ﬂ Aichi (PHL) 17138/2017

Aichi (PHL) 17164/2017

96 Mi

(6895256 Indonesia 2016
MG933850 Myanmar 2017
Aichi (THA) 18195/2018

1001 a5 chi (THA) 18197/2018

L11432 Philippines 1983
L11423 Phillipine 1956

AF147460 Malaysia 1994
—— L11438 Sri Lanka 1991

100" KP176707 Thailand 2012

0.01

4 miEFERA4
EE=F (1,480nt) O RIGAEH

100] MG933863 China (Myanmar)
9gAichi(MMR)17168/2017
KR051897 Myanmar 2013

B EU448455 Cambodia 2005
A

Y618948 Thailand 2002

I KU509288 Indonesia 2010 |

AY858050 Indonesia 2004

95¥G895319 Philippines 2012
4[& Aichi (PHL) 16142/2016

99 KU509297 Philippines 2015

EU448458 Philippines 2004
Aichi (PHL) 15186/2015

92 MG895314 Philippines 2012
MG895347 Philippines 2014
Aichi (PHL) 14295/2015

AY618940 Thailand 2001

0.02

AF231724 Malaysia 1973

KU509285 Germany (Thailand) 2010

Aichi (THA) 15171/2015
9r JF968098 Thailand 2010
KX357894 Myanmar 2015
99— Aichi (MMR/THA) 15185/2015
Aichi (THA) 13015/2013

Genotype I

GenotypeV
_ Genotypell

Genotypelll

L11433 Puerto Rico 1963 GenotypelV

2017 |

Genotype I
KU509296 Thailand 2013

Genotype II
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Molecular epidemiological analysis of dengue virus

detected in Aichi Prefecture

Noriko Saito, Tomochika Saito, Emi Hirose, Noriko Nakamura, Hirokazu Adachi,
Miyabi Ito, Yoshihiro Yasui, Masakado Matsumoto, Hiroko Minagawa

Dengue virus (DENV) causes dengue fever and dengue hemorrhagic fever.
Detection of DENV from specimens of patients with a relevant foreign travel history
was introduced to this laboratory in 2000. In this study, we performed molecular
epidemiological analyses of DENV detected in 35 samples from dengue fever patients.
As a result, the genotypes of each 4 DENV serotypes (DEN-1, DEN-2, DEN-3 and DEN-
4) found from these patients reflected those reported from Southeast and East Asia.
The phylogenetic analyses obtained in this study thus revealed the repeated
introduction of DENV from overseas to Aichi Prefecture, and are useful molecular
epidemiological information for future monitoring/surveillance of DENV.

Dengue, Chikungunya fever and Zika virus disease are transmitted to humans by
the same vector mosquitoes, and there are cases with difficulties to diagnose based
solely on clinical findings and epidemiological information such as suspected infected
areas. In order to investigate the possible mix-in of Dengue fever in those cases
suspected of Chikungunya fever and/or Zika virus infection, a total of 40 samples
collected from 40 patients who were initially suspected of having Chikungunya fever
or Zika virus infection and turned out to be negative for these viruses, were screened
for presence of DENV by real-time RT-PCR. As a result, DENV was not detected from

any of these tested samples.

Key words : Dengue virus, molecular epidemiology, mosquito-borne virus infections
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Discriminatory power of pulsed-field gel electrophoresis
for chromosomal fragments of 8a/mone//a Narashino by

using digestion of restriction enzyme Xbal

Kazuhiro Yamada, Shinsuke Yotsumoto, Ikumi Nakane, Yuta Takahashi,

Hirokazu Tsuduki, Masakado Matsumoto, Hiroko Minagawa

Salmonella enterica is globally recognized as a major cause of foodborne disease.
S. Narashino is one of serotypes which are prevalent in food handlers in Aichi
Prefecture. We investigated the discriminatory power of pulsed-field gel
electrophoresis (PFGE) for chromosomal fragments of Sa/monella Narashino by using
digestion of restriction enzyme Xbal. S. Narashino isolates of 52 from food handlers
in Aichi Prefecture were divided into 11 PFGE patterns and the D index was 0.634.
The six of 11 PFGE patterns involved multiple isolates and the four PFGE patterns
among them contained S. Narashino isolated in different years. The genetic diversity
of S. Narashino was estimated to be low and it suggested that PFGE by Xbal was not
suitable for the use at the outbreak.

Key words : S. Narashino, pulsed-field gel electrophoresis (PFGE), D index
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LC/Q-TOF-MS [Z & %
BMITFARBERERPTOEESK D S HEOKE

HOBE. kRt FEER . ME&S, EEESRE, kT

2 B

fEFERMICIRMEND2BZNOH 5 5RIE 40 B3 12DV T, LC/Q-TOF-MS {Z X % o #rik %
BEfL7c, BEIMIZ 0.1%FM-0. 1% FMEAT7 =M VEKEEZMW7 7V b
SiFic L ek Byl -T2 N TEL, 2 KETHEIMEINRER 21T -
& 2 A, B ITERE 92.0~119. 1%, KRB 75.2~104.5% , A% 56.0~130.2%
ThH ., HATEEREZTITXRTORBCENT L% UNEBMRBHERBEEN SN, &
HizAmE, BRSO T = RXR—=2ARNT A4 7T ) —%HEEL, REHTUI U 7 i 5k oy
DEEZABTIFER, —HOFXT T 4 VRBLK S ZRE 35 KOoZRETDH I ENH
BThol, UEXD, RiLiZ, BBERMICENINDIBEZENDO H L85 OO0 IZH
HThodrEBXOLNT,

¥ — U — R : LC/Q-TOF-MS, mwHrfbZ, BN, WLy

FLC&HIZ EhTwns Y,
EE, HEAORBEICETLIHELOEE HOKREFTEELICKLDHEES O R

DTz, 4% —3y hOFKITHEN, WEELRRICHSEHH T, ELHBERICEK
Wh o TEERERW] 2 AN FRICAF DEERENERINTEBY, ZORES
TEXDLH LI, ZNHDOFITIT FRA % & L C HPLC (High performance liquid
REERLERSVDBMENLTHDLIHEAEND chromatography) RE &y E L HW 7z —
D, A~ORFEHEFZREITBENLH D BFEOEIRES LTS 20, Y Tit,
e, MEARBESTEXKS] & LTE 2014 4|2 UHPLC (Ultra—high performance
Fhh, BREBESEOME., AOMEAKNL R liquid chromatography) % M\ 72 & & Of
PO RERFEICBE T g (EEMNERES BRI D — B ATk B RN L T2 Y Rk
HEYR) CHURE Y OB L 72D, 2001 4R D %, B H %5 12 PDA (photodiode array) %
DN S LT D R A G B o KGR W, R S UV A7 Rz kv 10 4y
A E R L o FEEEFR A I ko E . gk A e e DIWNICHEE & 8 a4y e VI 4 o0 & BAFIZ
AL B O B HE RSy O B SRR R & SR T A ENTEARELETH D,
LTHWVWTWD, 2T oixihk LML, SE&RELEMEOZNELR D
REWRBEETHDHLI VT T 7 40, NALF B2 1E EIER — D UV A7 b L &R
TN, EETT 4 VEOEEKSKSS R T EenEL, REFRFH b ITET D HEm R
B ITHETE N EELL L AR 2 TR i DS R oD, FUKR D EZED T X TORSY
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AT L LR ETH D, < oM
MAMGFEEL, TNOEEDTEHEMEIND
AIREME D & D gRCH TR A D AT i, W
Lo r N THRIND,

LC/Q-TOF-MS ( liquid
/quadrupole—time—of-flight mass spectrometry)
X, BMAOMETCOEESITDBAIRETH D |
FohsEEREEFRAMEE, LEHOEH
DG LML, MEHE T2 N TE
L, Flo, HEEHEZHWDLZ LIZLVHE
AN E N ENZHEBREICE SIS T —X
NR—ZARBE, HHWVIL, EEYEZHE L
THOLNDHEMEIZESLSTIA T TV —K
KON FREE R0 ALE W O &K E R E &
722 T&ED, bEo#HBIZED,
LC/Q-TOF-MS I3 4 i& HH (Ll 5l 73 <0 Ok F7 15 T 2%
T DR Dk - RENKRD b LD
HTHEBEERLSOBREIZIIRICEHRHEE XL
Nz, A, LC/Q-TOF-MS & W7z v L5 F
T UK, NV TF T4 NVRE YK E T
T4 VR EE e 40 Bk O Rl 2R oy M
S 2 RET L. R RIS R A 2 2 d N
L7cik Btz v, ik 7 — &% N — 2
ORI A7 7Y —RRBIZKXDEEZ R L
2O THET S,

chromatography

A&
[

2012~2016 FiIZEMRAATHE I
MEACEE (B RELS) OB, IR (%
TR ARE) WA, KE (FEAN—TERE)
ZHwic,
2. AERVEEYE
1) &&E

AL =, TEF=FIAVEOFE®EIL
T v AR TR s (R
®LC/MS Hl, 2o oRIEITE L7 1 1L
e TERAAS () A& %2 H
Wiz,
2) REYE

VIVTF T 4 VKR OF YT ST o VX
Tocris 4k (USA) B, ¥ FT7 2 T 7 4
L% Tlc pharmachem #: (Canada) ., ZF®
fth @ 584 5k 43 1% Toronto research chemicals
t: (Canada) H % H 7=,

3. BEBRBEDAHR

40 FEOIEEY)ER 2 mg x TN ENEE
WED, AF ) —NEREEFETERMN=FI L
WP LT mg/mL R & Lo, #1E
EFEIZ, R1IC-TEBVREILSFEY
FEOlpBE— 7NV —TIC AWK DI
10T D4 >0 7 NV —120F, flx D
BT 1~40 D F 5 & LTc AR 0.5
nL ¥ O%Z EMICEVIEAL.100 pg/mL ik
BEEEER 1~4 2 L7, 2 HIREE
BRI E S DI AHX 7 — L TCHEARL T
AR K QYIS I AR B AR R & L
7=
4, EERVRAEEH
HEE X, LC/Q-TOF-MS (Agilent 6530B Q-
TOF LC/MS ¥ A7 A Agilent Technologies.
USA) = W7=, & A% ACQUITY UPLC HSS
T3 (N 2.1 mm, & & 100 mm, R+ 1.8
um, Waters, USA) Z W, H— I T AiX
ACQUITY UPLC HSS T3 van Guard (PNf% 2.1
mm, £ 5 mm, AL 1.8 um, Waters,
USA) Wiz, HIESRMIT., BEHE A K
0.1% ¥, BiR 0. 1% FWMaEH 7 h=1h
Un, vz b&M(A/B)[(95:5) >
(80:20)120 4y + [(80:20) — (20:80) 130 4%
+ [(20:80) — (5:95)]1 43 + (5:95)4 7 +
(95:5)6 43, A T HIREE : 40 C. ¥ : 0.3
mL/min, VA : 1 puLl, 44 1Kk
ESI(+). £ A A F L —5EJE : 4000V, A
A U JREE - 350 C. WEE®— K
information dependent acquisition & —
K. CID (Collision—induced dissociation)
TRAXF— 10 LT 30 eV, I EE & -
m/z 100~1000 (MS A X7 KV )KEWN m/z
50~700 (MS/MS A X7 R )T E LT,
5. BERASDT—EFIR—XARUVSA4TS
) — 5%

REGIEER K O LC/Q-TOF-MS HIEIZ LV
B oA R 2y O MS/MS 27 kL K
OMRFFREIIZ DWW T, A FR, TUPAC 44 . FH AR
K. FHEEE. Cas No. & & T Agilent
#l MassHunter PCDL Manager (2% &k L 7=,
B O R E 1L Agilent fHEMEYNT Y 7 K
7 = 7 MassHunter Qualitative Analysis
B.06.00 &= H\ 7=,
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HEREORH

RBRIEIR O TR G BIE, BER YIctt - 7=,
R BN IR 38 — 1% | 02mL%Eﬁ’
Eolm, FERBHIASG., KEII =T 1L
& — (Mini Blender 663-11B, Oster., USA)
TH#HLELOER0.2 g BBICE-ST-,
INBLOREHZ AKX ) —)v 4 nl BN Z 7=
B, BERESRHK (UT-306, Sharp, KBx)
T 30 4y H R AEE (37 kHz) L, & 51T A
2 —NVEMZTCEMIZCSL &L, 20
W AZELDRA LT T 7 40 H —
(Ultrafree-CL PTFE membrane 0.2 g m,
Merck Millipore,USA) CTiE.Lr i L. LC/Q-
TOF-MS Il & H O R BRIEiR & L7z,

—

BRERUER
1. AEEHDO®EES
BE#IHLE O 7V FEIEIZHOW T,
0.1% XE-0.1%F¥MEA7Er=F I
BikEzHWTHRFLEZ, TO/MRE, Lkl
77V NEEERHWDSZEITLD

v A7~ ~NZ 5 A FIZE VT ERR
15 7775 40 73 O MIZ KR AR ERE R T O

TARTOMIR DN RIF e —27 & LTHl
Wz (1), WIZ, T T okl
LU TRHHRMICT T T A M A F U BAERK
T5 CID &b x2Mmet L, %477 40 10%
I, 10 eV THEFHITILEWDORAN A& L,
BT 7 7 A v A BBH I NT,

13
(A) (B) y
}1
12
16 15 | o0 |
3 I
5 10 1 e 19
7
I\
0 10 20 30 40 50 0 10 20 30 40 50
Time (min) Time (min)
21
(C) (D)
3
22 33
253 | o 373032
o123 \
| | 38 13534
5 . | P L
1
0 10 20 30 40 50 0 10 20 30 40 50
Time (min) Time (min)
L AIFIYY A RITY Iy AL FrTFFT7 40 21, JARFNIVTFFT 40 3. N-FRAAFNEHE T T 4 )L
2. FARAAFLUAET T 4 12, ¥Y U T T T 40 22, yuuFF7 4 32. VA-HHLTT 4V
. rmuSLEETT L 13. EXRYUTEFATF 740 23 VAU N-AHXTT 4L RERR = =/ S ol R P Y
4, JINVEEINTF T 4V 14, FIA RNV FFT7 40 24, TIJHEHELTT 4V 34, 2t Ru¥ mF L) NVEXTT ()L
5. NFARAFIUNTF 7 4 v 15, N-TAZFNUNLVTFT 4 )0 25, N-FTAZF LT FILTF7 40 35, BTV —)b
6. TEFILTF T 40 16. SAFFT7 40 26. T-FAS B E L N=FRAF I IVTF T 4V
. YATFFT 4L TEFALTFa s T-AFNINNTF T 41 36. ToNFT 40
8. NLFFT oL 17. A VAT FT 4L 271, E RuXiT7RFATFTF 740 31, AFIVIATFF T 41
9. FAINATFFT 4L 18. WREIINLTF 7 40 28. FAISNILTFFT 40 38. B KX LT F 7 41
10. FATANTF T 40 19. FAREIILTF T 41 2. E RaxIREL LT T 740 39, XHFF 7 4L
20. VT T 4 30, B REFUFANALTFT 40 40, B RuXoFAREIALT 7 40
v N SE 9% S =5 n .
K1 BEEEBRREOIR2OT NI S L (ZFKHm 0.5 pg/mb)
N=| P2 IR 3 N=| 3 IR 3 N=| P: IR 3 N=| N
(A) lhbé*ﬁtﬁlﬁl& 1. (B) lhbé*%ﬁﬁlﬁl& 2. (C) lhbé*%ﬁﬁlﬁl& 3. (D) lhbé*ﬁ-iﬁ /&4

_27-



Tk L, YT F T 4 VR KRN LT
T 7 4RI, 10 eV TIRBH SN T T
TAL T T N ThHoT27H, 30
eVIZHIE L7z & 2 A, MRMITBW THE
DT T T A b A FURBHIS T,

ARy DAL 2 & e O BAE 2 EE IS L Y |

R T L ICH R A — U RO 7 CID &
B s Z ENRBINTZZ Enn CID
TR F —L, 10 eV & 30 eVAEARXAHIZY)
WEZTHETHIRE L LT,

2. RERODERUERUVBERY
AREMHIZTBIT D35 40 B3 OB &R O
EMREZERT D720, FERDICOW TR
FE0.002~2 ug/mL @ &P TR Z ERK
L7z, SATFF 7 A4NVRERNRN LTS T 4
SV SRR Ay D % < XL KR B L PH T e AR
HERF/OENDIOICKL, #XT 7 4%
TR oy iR, He R Y R R A D TR Y A5
bivle (R 1), BT DWEN 0.5 ug/mL
D EHICTHM L EIRAEERKEZ 6 1
MO LUMELEZMHE, BE— 7 HED RSD
(Relative standard deviation) X 1.6~
6.5%. PREFEFM @ RSD 1% 0.002~0.123%
ERIFTH T,

3. @ hn[E AR R

Wb B EE R ST
BRI NTWDTZD,
7NN
AKiEEogHMEERF L, ¥R EEH
L72WnWZ Ea2MR LR E% 0.2 g2, R
AIEREIRIE 100 pg/mL & 125 p L (GGR
B L LT 62.5 ug/gkY) L. A
B> THELEEREEZE 2 1278 LT,
) RN $ (n=5) 1%, && 3B 23 92.0~
119. 1% ., #RARFEL 2N 75.2~104.5% . 75 3
23 56.0~130.2% T&® Y, RSD T+ XTD
AEHZHB T 11%UN &M R4 7R R
DL,

B % 728 B8 TR
ME L8, K

4, T—AR—ZARUVSIA4TS)—BRE
MY 7 b7 = 7 MassHunter &5 — #
R—2KRBF AEWOMHEKA L EH L

Z RS A W TR N ANV R BR A AT 0

7o R E B K VR IR b o B G i & PR FE
R OEMMBEHNTIEERET
FETHY, 79477V —RBEF. b5 »
UCOEMEYE %2 | E L CTEEL M MS/MS
A7 MV OFEMEEHCCTRAET DH
EThdr EEEHABE~DTFT — & X —2
ORI A4 77V —REOHHMEZ R
% 7= 8 | HiE O N ENE R o § E AR 2
MWT HMBRBFHIEICEL DT — X 21T
VN IR L 7o g8 R Ay o R E B R A T
BERR K ORERBOT — X 2B L
el Z A A—DOREMENHE LI, KB
WX DEBBIETI R0 EERE OB R
FERERIICRLE, T —FX—ZABRED
FERL 40 KD 9B 35 Ay N FEE S Hu,
FE I o Top s 4 sy RR[ALE S
NrE=lRaon 1k chotc, —F. 747
FZU—BKTIX, 32 KoV FEESH., [
E IR Do T2 A 6 oy RE A E S 1
RSN 2SS Thol-. B R o F 74
NV TFF 740t Farfx vy F4FRE Y
NTF T 4NETAT TV —KE TR
EINRhoTN. T — XX —ZAHE TIH
EESNT, ¥, VA-ZET T 4T E
LLORBIZBWTHE VY A-Z v -4 X
T 7 4V EFRRE S AT, WK Ay 1T R B
PHEROBBTHDLZ EnD . o FESHRE
R 28 —F L TR Y  RIETILWEK D % ik
BT D LT TERNSTZ, 2D LD ek
TOHGEFI. TN T LAEITKDHIRE
PER 2592 FEOLEERE 2 LR
e TAATF VLY AT T 40 T )X
BT T 4NV N-TAXAFNVEXT T 4 V&
N2~ RaFvrF L) VETT T 1)L
X W OMBCTCRIEIN o7, 21
LXK T T 4 F 4 K TR 2R
W7o [FE & A[HE & 9 5 + 43 72 MS/MS &
N7 MV EGETE 2oz 2 ENKEE
D—o2 LB, ABIMRET L RMNME
WHBROER S DOREIX . XX T 7 41D
WO BELPEETIHILEHEFTICEKEETH -
e, A%EF. ERABBOEAE L
EERBLEBRABPLETCHILEEZ LN
77
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® BRYRLBERVRER

AR VIR LK (n=6) T A
No. 57 REd (Iéifﬁ ORESIE  REERER] © o EREE BREERGDE .
s ) (%y)  ORSD(%)  DRSD(%) (ug/nL) r
1 A (IFITHHRNITVI 313. 1659 37.58 0. 024 2.1 0.002 - 0.5 0. 9925
2 B FARAFLUEXTT 4L 378. 1448 25. 42 0. 036 5.6 0.05 -2 0.9972
3 B /uurLEXTT 4L 4217. 1055 36. 79 0.018 3.8 0.005 - 2 0. 9952
4 @ /NAXFIUATFT 4N 460. 2013 39. 42 0.016 4.5 0.002 - 2 0. 9996
5 @ N-TFTAAFLINLTFFT 40 461. 1965 26. 08 0. 026 6.1 0.005 - 2 0.9978
6 ® TEFAFFT4N 467. 2765 24. 25 0.028 3.3 0.002 - 0.5 0. 9940
7 ® LTS T 475. 2122 26. 15 0. 026 5.4 0.002 - 0.5 0. 9995
8 A LT FT 4L 489. 2278 23. 40 0. 040 6.1 0.002 - 0.5 0. 9994
9 ® FAIATFFT4N 491. 1894 31.07 0.031 5.0 0.002 - 0.5 0. 9997
10 ® FATANTFT 4 505. 2050 31.86 0. 004 3.8 0.002 - 0.5 0. 9997
11 ® LTl Tan 355. 1765 33.95 0. 022 5.7 0.02 - 0.5 0. 9999
12 ® XYL RTURTT 4 390. 1660 30. 79 0. 025 4.4 0.005 - 2 0. 9996
13 ® CtRUTEFAFFT40 438. 2500 25. 42 0.038 1.6 0.002 - 0.5 0.9910
14 A TYARKNULTFT v 460. 2013 33.59 0. 002 2.0 0.002 - 0.5 0. 9939
15 A N-FRIZFANLFFT 4L 461. 1965 23. 06 0.033 4.1 0.002 - 0.5 0. 9996
16 A NALFFT4N TEFNL TS 467. 2765 19. 47 0.003 3.3 0.002 - 0.5 0. 9999
17 ® (VIAFFT4N 475. 2122 23.93 0. 002 3.5 0.002 - 0.5 0.9991
18 ® FEIAFTFT 4N 489. 2278 26. 48 0. 002 3.0 0.002 - 0.5 0. 9998
19 @ TFHAKREVALFTF T 40 505. 2050 31.48 0. 032 3.6 0.002 - 0.5 0. 9999
20 ® UTFT4L 517. 2591 27. 60 0. 027 2.2 0.002 - 0.5 0. 9945
21 A JNXFSLVTFT 40 357. 1557 25. 30 0. 034 3.8 0.002 - 0.5 0. 9954
22 ® /uurFtran 389. 1375 36. 26 0. 026 6.5 0.005 - 2 0. 9992
23 B AU HEETT gL 390. 1448 30. 43 0.031 5.4 0.005 - 0.5 0. 9987
24 B TI/ETTT 4 391. 1401 28. 33 0. 034 6.1 0.05 - 2 0.9973
25 @ NFTAZFATEFATFTF T 4V 439. 2452 22.78 0. 039 5.7 0.02 -2 0.9901
26 A T-FRATOEN T-AFANLFTFT 41 461. 1965 16. 74 0.123 3.0 0.002 - 0.5 0. 9994
27 ® tlruxiTeFATST 4 483. 2714 23.39 0. 039 4.3 0.002 - 0.5 0. 9988
28 A FIALFFT 4L 505. 2050 28. 25 0. 004 4.4 0.002 - 0.5 0. 9980
29 ® L FuxIREIATFTS 740 505. 2228 26. 00 0. 054 4.4 0.002 - 0.5 0. 9997
30 A tRaXvFEFASLTFT 4L 521. 1999 27.78 0.031 4.1 0.002 - 0.5 0.9976
31 B NTARAFALEETT 1)L 376. 1292 28.70 0.003 4.5 0.02 - 0.5 0. 9945
32 B VA AETT 4 390. 1448 30. 44 0. 002 5.0 0.005 - 0.5 0. 9992
33 ® tlruXxsuousF)tr i 391. 1531 33.58 0.021 4.9 0.002 - 0.5 0. 9997
34 B 2L RaX xFIL /) LEETT ()b 420. 1554 28. 66 0. 002 4.4 0.02 -2 0. 9997
35 @ LIV N-TFTAFNVALTFT b 461. 1965 28. 17 0. 034 4.2 0.005 - 2 0. 9985
36 ® TARFT 4 484. 1858 25.75 0. 037 2.4 0.002 - 0.5 0. 9900
37 @ AFVIATFFT4N 489. 2278 26. 97 0. 034 4.2 0.002 - 0.5 0. 9990
38 A b RFoXFUAALFTFT 4L 505. 2228 23. 02 0.031 2.5 0.002 - 0.5 0.9977
39 ® XVTFF7an 520. 2337 24. 48 0. 037 4.2 0.002 - 0.5 0. 9990
40 ® tFRuX FAREIALTSTT 4L 521. 1999 30. 83 0. 002 4.8 0.002 - 0.5 0. 9994

Q@ LT FT ALK, A NLTFT ALK, B BZETT VR, € Z OO
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=2 AMMEYEERER
[ X # (n=5)
No. 4y 53 4 b R ks
T RSD T RSD S RSD
(% (% %) %) %) %)
1 A (IFYHHINITVIV 96. 2 5.0 85.5 3.3 101.3 3.3
2 B FAAFLUEETT 4L 98.8 5.4 77.8 6.2 98.5 6.3
3 B JunfLEEIT TN 97.1 8.5 75. 2 5.6 98.4 2.3
4 @ /IAREIAFFT 4 110.7 10.3 77.3 5.8 130.2 6.5
5 @ N-FTAAFLIULTFTF T 4)b 92.9 7.8 78. 2 4.5 91.6 6.4
6 ® TEFAFFT4N 98.7 4.8 85. 1 3.9 74.2 10. 0
7 ® LTI 97.6 9.6 79.7 5.1 103. 6 4.3
8 A NLFFT 4L 99.7 9.2 82.2 4.7 109. 6 3.2
9 ® FHIATFFT 4N 99.5 7.6 83.0 3.7 93.7 4.5
10 ® FTATANTFT 4 99.0 6.1 84. 4 5.0 84.9 5.7
11 ® Ui rT4n 106. 3 3.0 102.3 1.4 105.7 3.1
12 ® XFHURTUETT AN 103.5 2.1 101.6 1.5 105.9 3.8
13 @ CRIUTEFALFTFT 4L 96. 4 0.6 97. 1 0.6 81.7 5. 4
14 A TIALRKRALTFTFT 40 100. 5 1.3 100. 0 0.7 100. 0 1.6
15 A NFRZFANRNLFF T 4L 95.5 2.5 99. 6 1.6 85.9 4.1
16 A NLFFT40 TEFAL TS 96. 0 2.4 92.5 1.8 56.0 9.2
17 ® (VIATFFT 4N 102.5 3.4 102. 1 2.4 101.3 3.7
18 @ KEVAFFT 4L 100. 5 2.2 100. 0 2.2 100. 8 3.7
19 @ FAKEIATFT 4 99. 6 2.3 97.7 2.0 78.3 4.9
20 ® UTFT L 99. 4 1.7 100. 6 1.2 101. 2 1.8
21 A JANRFRNLVTFT 40 107.5 3.8 100. 9 2.0 104. 6 1.0
22 ® /uusrr7 4 119. 1 4.7 101.9 3.6 106. 2 2.4
23 B AT EETT 4 110. 4 4.3 100. 6 2.4 103.9 2.5
24 B TIEETT 4 115.6 3.0 103. 1 3.7 104. 2 2.4
25 @ NFTAZFATEFATFT 4L 112.0 3.2 104.5 3.8 87.5 2.9
26 A T-FRTOEN T-AFALRLFFT 4L 109. 8 3.3 100. 2 3.8 102. 8 2.2
27 @ tRuEFLTEFATFTFT7 40 107.6 3.1 99.8 3.2 66. 5 5.8
28 A FIAARLFFT 40 112.9 4.0 104. 0 2.7 99.3 1.5
29 ® GtFuEFTUREVATF 7 40 111.9 3.0 99. 2 2.7 105. 0 0.8
30 A b REXFTFARNLTFT 40 112.2 4.1 103. 8 4.3 101.5 1.7
31 B N-FTRAFLEELTT 4L 94.3 2.5 93.7 9.7 87.0 3.4
32 B A FETT 4N 94.7 2.6 91.3 9.3 87.3 3.2
33 ® tlhoxirmoFrran 95.6 1.5 92.3 10. 0 86. 0 3.8
34 B 2t R T L) LETTT 40 92.0 4.9 90. 1 10. 4 88.8 2.7
35 @ EIV— N NTAFLYALTFT 4L 95. 4 3.4 94.7 9.4 88.5 4.9
36 ® TARFT 4 99. 2 1.3 98. 4 6.8 96. 8 3.0
37 @ AFVIATFT 4 95.9 2.9 96. 4 9.8 90.8 3.9
38 A EREXFIUALFFT 4L 96. 6 1.6 93.7 9.7 90. 4 4.9
39 ® XVFrtuan 97.5 1.3 97.7 9.0 93.1 4.2
40 @ LRuEFLFIREIALTTT 4L 96. 6 3.0 96.0 9.8 84.5 5.6
@ S NTFFT4NFH, A RNAFFT74NFH, B EZXTT VR, & FTOMOBILE S
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£33 T—AHAR—ZARUVSA4TZ—REHER

I
No. %3 DEaE . . .
F =S N AR TA4T 5V~

4 ® /IXAIVILFFT 4 O O
5 @ N-FRAFLULFTT T (v @) O
6 ® TEFATFT 4N @) O
7 ® ATFT 4N O AV AFFT 4 ) 2
9 ® FAIATFT 4 O ®)
10 ® FATANTFT 4 @) @)
11 [ I e A e @) O
13 @ vRITEHFATIT 4 O O
17 ® (VIUALFFT 4 O @)
18 @® KEVAFTFT 4L O O
19 @ FAHAFEVATFT 4N O O
20 ® UFFT 4N @) O
22 ® /musFT7 N O O
25 @ N-FTAZIFALTEFALTF 7 4L O O
27 @ Gt huXFyTEFALTFTTT @) O
29 @ tlrRuaXvHREIATT I 4L @) O
33 @® tluexirunsrt7qL O @)
35 @ VIV N NTRAFNLIVATF T 4 v O O
37 @ AFVIVILFTFT 4N O O
39 ® VT FT @) O
40 @® bt X FAEREVILTTT 4 O X
1 A (IFIYHEITVIV O O
8 A NLFFT 4L O O
14 A TIARRLTFT 4 @) @)
15 A N-FRAZFANRLFTF T 1)L O O
16 A RNLFFT4L TEFNL TS O O
21 A JLXFRNLFFT 40 O O
26 A T-TATOEN T-AFVUNRNLTFT 40 @) O
28 A FERLFFT 4L O @)
30 A vt RaxvFARLTFT 40 O X
38 A EFREXFIALTFT 4L @) O
2 B TAAFVLUEZTTT 4 X X
3 B /ey LE877 4L @) O
23 B VAT - FETT 4 @) O
24 B TIEETT 4 X X
31 B N-TARFAVEET T )V X X
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Evaluation of a newly-developed detection method using
liquid chromatography/quadrupole-time of flight mass
spectrometry for medicinal ingredients in so-called
health food products advertised as enhancing male sexual

performance

Masahiko Tachi, Shunya Kobayashi, Koji Tomita, Takashi Tanahashi,
Minae Watanabe, Yasuko Koike

A newly-developed method for the identification of 40 medicinal ingredients in so-
called health food products for sexual enhancement was examined. The
chromatographic separation of these analytes was achieved using gradient elution with
mobile phases of 0.1% formic acid in water and 0.1% formic acid in acetonitrile. The
recoveries from health food product samples were 92.0-119.1% from tablet sample,
75.2-104.5% from liquid sample and 56.0-130.2% from leaf tea sample, and the relative
standard deviations of the recoveries were equal or less than 11% for all samples, which
indicates an acceptable level of reproducibility. Furthermore, database and library
searches were applied to all 40 medicinal ingredients tested as above. As a result, all
analytes except for a few tadalafil analogues were identified. These results suggest
that the developed method is applicable to the routine analysis of medicinal

ingredients for sexual enhancement in health food products.

Key words : LC/Q-TOF-MS, analytical chemistry, health food product,

sexual enhancement
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REFOERICHAVWAELDREIZTONT

Ik T, BEEA L MG s S, AT
TR TR R S A

2 B
HAL A CIUH T o2 2 E O R B R OFEdREHIC O W T, IREREIC KD
BHREZHEL., TOMRDPOFRMTTHARBIELIT - LBROBE L HRREOBRELR
ML, TORR AHE O ERELZBAIMA LT, QT 7 ARBEEZ/HEHI 5,
QABHTHERICKT (AERBEEIFICEELZL O). OFREBIERITAEZRRY MEESGH
DEMZET DR THDL I ENRFRBRINT,

FI

F—U—F: KR, BE

F X &

BEREZIIUO E T A ENH & FE 1 HEXRBEE
ﬁm“za WZdh o T, .#r% it OB & R TR L 7z ok R ok R s
TEHELRBIETHD . DIEFE] COI/\“C%D (NANOpure Diamond UV, Thermo Flsher
D2 E X IEER S ﬁf*%%ﬁ%ét Nl /N Scientific, USA) ZH W THHE L /-,
R ﬁtﬁlﬂo FrEMEIIEE T, *ﬁﬁ%@% AH )= VITE LT A AT MK T 2
Bl n/\% +§%‘%,\ Wk paE, P& D EEfE & VT,
ﬂ%?ﬁﬁi z MENBZLND, IDIC 2 FHHFE. ¥E
*ﬁﬁ@@fﬁz fﬁ FEEICLDBED BT I AT H T AR 1000l (H 2 #
5% LS A erixT%{M%@%“‘fE%q’t%%éﬁ% LA, SEEBE), KUY e Ly (Pp)
DERERDEZZOND, 100 mL(A f: %> 7 F 7 » 7 B fl:Nalgene,

HARTHERMK (JIS) 2L, WHSD USA) . 7 v F#tiE (PFA) % 100 mL (VITLAB,
77 ARKRFEF O BT 20C 0K %= I E Germany) % 10 KZfHH L 7=,
Lt EoREEsnTnd VR, ZnlL EEENy NI AT A8 10 nL (2HF
SOFEREETIIEOREDEELZET S F). 1 b (BEHEBF. 4 U F) £ 20 K%
NMEbEv ML T WAV, AE, By i L7z,
MEDOEEDIITEB W TIEEYHE O A RE, EA R Ay bE A AL 100-1000 u L
WE L EMENLELZEBETCHHINLL A AEXN1-5nL H (7 4B~y b, Thermo
777 2a, 282Xy PREROEX KK Fisher Scientific, USA). Z{EH L 7=,

By b ZFEEOKBEIICOWT, #x FHEICITE R (RC210S, v b U ¥
DT X ENREEBOREE I LY £ A, Germany) % . H 3 W RC I3 F Rk
AEEICONWTHRE LT, s (UT-105, SHARP) % . WAIH o il 8 4%

I3 EEM (MIR-154-PJ N F YV = 7)
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ZRERH L7,

3 RBEFEIZKD
1) 22735 X1
FTOEEAZNT LIEZET T A aDERA
MECHEEZREL, K7 AL —4—
THWE LN B E R ESEEE P THA L
77 T3 & 10, 20, 30CIZERE L = HIRH
WIZK 1 B#EL, +IRENLE LK
BTHNICA DA AT EbLEE®R LI,
KEEICHBE  LERICE L%, EE&L2H
EL, W AZRETORIBOEBEEND,
ITNENORETEE 7 T ALY HE
EnNTmEEoOEES RO, EiR XV IKE
DB DO BEIL R IT, AMBEIZ D < KD AR
W2 Z L 2R L%t EE 1T o 12,
2) 2E2ERy b+

10, 20, 30°CIZRE L 7= 1H I N IZ
Licleitz2®& Ny N CTHRL, £0H
BEAHE L, BEOERELRBIZEND
L2%E. EXy Fh bbb BT L0 E
TOWMOBEENEM L, EMRHENT
RN B AZER L &< B BT
— HRFLERICE T ERELZ 2.3 KDY
EBL, EXy hOIREZEHIREIZEDST
T EEiTo, Fo, HELLHEE
EHAABJICR EEREEZIT Y &, WE
ETOMICHEENER L EM2ERNRD
b, EXy NTH&ELEEEIZ
TOEEWELLLEMERICETD , @i
EEENO . ORLEBHEOEREZ KD 2,

THRE

3) EXFUARERY b

EEREXy FOLALRKIC, EAFSR
~ 10, 20, 30CIZEH LW A mELL |
ZTOoEEEZWE L, EREBEETCE T LY
Y AEITOLT, ALF Yy I THREBEEZ 20
[ L CiT-o 7=, £/, A RE AR
ElZfTbleroT,

4 T—HDLEK

Lo FETHE L ZEHEO EE S
20C TOENEFNDOEE (K :0.99823
g/em® P AKX ) —)L 1 0.97293 g/cm®) T
frL T 20CIcHBIT H&EFE (mL) IZHE L.
TREBEEZLBE L, RBAXY ) —LVOEK
EliX2 LAE7I2a %2, YFFic Tl
HL7,

20CIZB T HEBOKREE (L) =

RERETHBRLEZEBHOERE (g
20°C C DI D 5% &

BRERUBR
KR I L DAKEOAH 7 — )LD 4y E
®OWRE Z & OFEYE & FE R HE R 2= (RSD)
R 2R L, Fo, KHHBEICKD
TREOEKRB ONT Y X E2X 1-3 1281
7=,

1 BEICKDBRE
R IC LN T Y XERIDIDH JIST

T1 BEREIZKBZKINEDEESLE
. SEE 4y HE mL (RSD %)
orEL RE
10°C 20°C 30°C
HS 2 #l 100. 05 (0. 03) 99.91 (0.03) 99.67 (0.03)
AET T A 100.03 (0.18)  100.25 (0.19)  100.32 (0.21)
Pp 100 mL
(% n=10) B # 99.95 (0.09) 100.27 (0.08)  100.41 (0.08)
PFA 4 99.68 (0.28) 99.81 (0.28) 99.94 (0. 28)
LBy R 1 mL 1.001 (0.37) 1.002 (0.39) 1.000 (0.37)
H T A
(£ n=20) 10 mL 10.00 (0. 14) 9.98 (0.13) 9.97 (0.14)
PR Ry b 100-1000 L A 0.969 (0.11) 0.989 (0.11) 1.010 (0.10)
1 mL
(& n=17) 1-5 mL fH 1.003 (0. 44) 1.019 (0.17) 1.037 (0. 20)
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(mL) (mL) (mL)

103 103 103
HIRH, K sore0c PPE(AtL), K PP&E(B#1), K
—20°c
- e 30°C
100 - 100 { SRE T N N 100 | BESSSANT AT
97 97 97
1 2 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
258 No. 2 H No. 2 H No.
(mL) (mL) (mL)
103 103 103
HSRAE, A2/— PPE(A%D), A52/— )L PFAS, K
M ] =
100 1 100 4 S e e s s | 1 M
97 97 97
12 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10 1.2 3 4 5 6 7 8 9 10
22 H No. 28 No. #=E No.
F 1 227 5X2I0EAKEOIELDE
(mL) (mL)
1.03 0.3
1
eeee|)C
_20“6
- e 30°C
0.97 9.7
123 456 7 8 910111213 141516 17 18 19 20 1234567 8 910111213 141516 17 18 19 20
75 No. 78 No.
(mL) (mL)
1.03 10.3
1mL, A2/—)L 110 mL, A2/—)L
1 4 ".-'. 10 A m
_—e? e N
- - \\,—‘-",\\I, \___\—,rs~ R el P SR L DT
0.97 9.7
123 456 7 8 91011121314 1516 17 18 19 20 123 456 7 8 91011121314 1516 17 18 19 20
##E No. #*E No.
M2 £22EXRy FOBEAKBOELDE
(mL) (mL)
1.2 1.2
100-1000 uLFd, 7K seeen0c 1-5 mLA, K
1.1 1 20T 1.1 1
--30°c - .- - - R D G D D D e S S an e
1 4 ﬁc-----—-----——-—-—------ 1 p S0 ccccceetteeccccteecattog,o000eq00000000 00000000
0.9 0.9 A
0.8 0.8
123 45 6 7 8 9 10111213 14 1516 17 18 19 20 12 3 456 7 8 910111213 14 1516 17 18 19 20
53 ER[E1% SEER
(mL) (mL)
1.3 1.2
100-1000 LA, A%/—)L 1-5 mLF, *2/—JL (a)
1.1 4
P el T L aak L et
1] plrmrrrrere =
(4
09 1¢
0.8
123 456 7 8 9 1011121314151617 18 19 20 12 3 456 7 8 9 10111213 141516 17 18 19 20
S ERER SEREH

M3 ERAMAERY FOSTBMEKICEISZSTRMEDEIL (1 mL 55 BE)
N4y HUME O SR 0 18~20°C (1001000 u L A, K @ % 26~28C)
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HESNTWD 20CITBWT, KESEL
7-BED RSDIZ XV Lb#k L 7=,

EERZ7 720G M1 b bHL M,
Lo, ME, A= — XV EKED
BRENRKELSER-s7-, 7 28T RSD
0.03% L NRNTYXNR/INENolz, ThIZ
R EBERITERENRELS, B TH
PFA #40% RSD 0.28% & NTF YV N KX o
oo SEMEH LEHE T VWIS 5 L E
HFHFPTHLIED, RFEOMEHICIE I LR
REICL YV R EOBRENKE LS 2o H]
BEENEZEZONDND, EfMERSTIOTZDIC
. ®E., BHEOSLE G R VWA 2R
WTIiE, P79 A2AROEET T A3 %2 EHT
HIZEBEHBEBE LN,

EEERy MIOWTIE, I mL ik~ 10
mL [T AHRHE R 2N /NS < BENE -
7o, mBEAKBOANTZYXERLEK 2 O
2L, laLEXy NOFEREZRL L, &0
BETHLRUUL) RFAEBEOMM N A LI,
A, REOHRBEDNT Y 0 FEBRILE —
ANRFERLTEBY, FREICLDZNT VX
KTV LHMEFAEMDOANT Y XD HNRKE W
ZEDREO LN,

ARy ERy T 200Kk E S EL
7o B O FE 3 EE HEAR A= (4 [BIH AR n=17) %
R5H&E 1ol BT 5B0%, 1-5 nL H (RSD
0.17% ) T7 < 100-1000 px L I (RSD
0.11%) ZHEH LT BT Y X077 L

K2 BERBEICLDIAZ/—ILTREDER

E/
2

i

Y HREOTRBEICH IR LT,
SEEHIC L 20 EZE (K 3) 275
L. Xy FoREE, FREBEEIZE ST
SEBREOHB O ENL B EN K E S LH)
L. BE2 T 5 L RBICHMERLZET
LT ENERINT, A EIOERTITSN I
DEBIATIRNRET LY v ABEEH 2 TH
WTED, SERNICEEIRIEZ &Y KT Z
CDOVEMNNHALENE RS T, A—H—T
EoERNIC A< &b 3 EIRPEZMEY KT
CEEHRERL TR INEXFTOMET
ot

2 FEXRBABRICERTLIRE
20CICB T HKREALZ ) — VDO REY
z1,2Ickvkkidsre, 2E&T7T R,
EBEEy MZOoWTIEH o REYY O EN
0.2% UL FThHoT=n . ARy b
T ENREHREICI YV PRENKE R
2o 7, HRIZ 100-1000 ul HIC X % 20°C K
OB EOFEEME (4 BB LUK n=17) 1
0.989 mL, 20°C A % / — /L% 1.087 nL T&
D, AZ = )LDO4EEIZIL 10% 24V ik
EZRROLNTZ, THiT, WEEEIZED
W & v AN MICHFIET D 22RO EREN
FleT H-dlreEBEx26Nn5, X MR
Ay hEMEHTOBEIIMEH T S L
WIRIEZITOMENRD DL EN "B INTZ,

Yy EE mL (RSD %)

Craas RE
10°C 20°C 30°C

LHETS5 2 H S A4l 101.09 (0. 03) 99.98 (0.03) 98.85 (0.05)
100 mL

(% n=10) PP 8 A4 101.12 (0.17)  100.32 (0. 18) 99.72 (0. 20)

LBy R 1 mL 1.010 (0. 40) 1.001 (0.31) 0.992 (0.31)

H T AR

(% n=20) 10 mlL 10.08 (0. 16) 10.00 (0. 10) 9.90 (0.11)

P2 Ry b 100-1000 L A 1.039 (0.38) 1.087 (0.54) 1. 140 (0.76)
1 mL

(& n=17) 1-5 mL fH 0.987 (0.26) 1.003 (0. 44) 1.039 (1.01)
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Z W
éw
Vg O
;u\@ b=1111}
ot

itk

BETTAITKEDSRLZEORERIC
DNWT, g RKEOIREIZH T 2% E (107C :
0.999868 g/cm®, 30°C : 0.995637 g/cm® ) 2
THIEL, S EOBREREL LK Lo RE
R 3 ICALE, SEBRFLE 10CHh D
30CICHBWT, H T 28T 4 BN iR E I
EViEEtAaEELRY (10°COREE
&)ﬁ_ ﬁﬁ 0.02 mL) @ Zxt L., #fI5 R IR E
e TEEEENKE o7 (PP B A
%t. ﬁ10.35 mL. B#f : % 0.45 mL, PFA U
#0.34 mL) s T AVITHME OB R O E N
ML CWDHZ ENEZ LN, MERIT
REORELZZ TR, WRERMEICEDY
KRENEILT DI ERHER I,

2) TENRBAEOEREELE

100 mL 4 7 2 #l4 £77x:®um®
BEZLLEZYOSREDET, £ 1,
mbtiou\m#ﬁQZMT%éwzﬁ
L. AX = FEM1.1nL THY ., KOK
b Thdl nBlEsnc, 2REY
k?%ﬂ%’%&/~»?@%@mx%@
DHERINTZ, ZITAX ) —IVOIREIC
MTHIBEEELBRETNEZDEZ IO,
WHT 2EEDORE & & IOV T, AIST
I BVET — X R—=2 D DT — X %X 4
WL, 2% —ART7 kb ’“*ﬂﬁODﬁ
R S A /N N TN/ N £ =

ZAx

AR ERy FTHRHASGEEETHIE
RN K&, I0COEEE(|HT-Y
HRERBEDOK 2% 0D M%#%iié_k#
RS (R1), A%/ — L TIEEDORE

RS 2R7SRAOERRILE =10 A 5% AR T B T kAR bR (% 2),
PEERE (ml) itHS(w Rt X 9c, 1-5ml HE R
10°C 20°C 30°C oy MiZLB 30CAX ) —1D
55 2l 99. 89 99.91 99. 93 /\EY“C IARERTRNELS X, JHE
—_ ; 57 o L o~ =z N A
AL 99. 87 100. 25 100. 58 RETHDIELDY <07 V> AD
PP R B %t 99. 78 100. 27 100. 67 %'(“3?) 27
: : : ARy ELNy FTOSERYIOICHES
PFA # 99. 51 99. 81 100. 20 NAEBICIEES5 (a) 2R T L2510, I
(a)
(g/cm3)
1.05 | &
=] =
1 * <« K IS /N/ DI ﬂ
. 3 /0 i 3
(1= :-0.0001 g/cm? /°C) - # b1 "
0.95 |
(b)
0.9 . ,
’
I 7N a s N
0.85 1 <« LTy ll \I < = 1
1 I I 1
AR/ —)L 1 1 I, 0\
08 (#E%:-0.0009 g/om’ /°C ) \ g—’; J J g\z \
IR/—)L = £
0.75 T 1B B
10 15 20 25 30

XBE: EXRINREH

X 4

mEIC

(°c)

R SREBRIET—IR—X

FOBEDEELL
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T T NLER ORI & BB I o
WL, MmIRREZ ST HBEICIE, R
BEOIR LS 225 & R AR O 55 S i &4 0@ L T2
RZfmbbh, FyTHNOERINERET D,
FRICA BRI, fafkiBIc7e 5 £ T
BERFER L, Fv 7HEROEMENHE KT
L2 ETHERELS Y, RERF v TH
MWHE L ENSZE THORENEDT S,
KRR BHI W ICTF v T N2ER O KRB
TAHZETTF vy TRNICHAE RS ZAFE I,
SIENENT 5, dWMEkTHET v
WO ZEKIRESCAKKIIED LHIRE L 720 |
EREEANNEL D L THRENRE
T4, TOD, F v TWNITHEDZ WK
KAEENy MI, 7IREZEE CTICHLER
T Y CARIBENBEMNT S EREZILN
2,
SHREOREZMEICZOWVWTIEH, K 5 (b)
AT EHIECT I P oOME Th D E R
MR ORI A 5, MR %2 o L

AN EENLESAS. L0ELDOER
RN ETFoND, TRRbboRENE X
L, RIEFRBHIW IS Y VNI L. &
MM 722 EThHWMERBALT S, Lk
o, AR ANy MU U TICE
HEERDORENGHEMBIER LI TWD T
W, BEOEBEBNKREL, FEBXLETDH
HEEBEZLND,

4 FEFRAZLELREDOHE
SEIGONTZAFEHEREIZLDKETRAZ
J =L D4y ELE DO FEBfE & RSD & v T
1000 ppm @D K 7> & 10 ppm D 7 R 2 100
mL AT LFEORELRE L, JFKEE
FHEEMSHLTESIZRLEZ &%
BHELZI0CE, ZEIRICELEZZEZ2HEE
L720CE L7z, BLEERIEIZ, &2&7
FZAaT 200COEEEHNTART v 7
L, BN @ RITFIRIEEICE ST 20C
ThodERE LT, BIE2IKD RSD 1L, 4%

He., RBORERZEZXEZNT LT & BAED RSD O MO F-HR (R FLT >
VG~ 2oL Y Y v UNn ) WXV RD T, £ AR TRERSR
g L. BB R< b, +5&FECHERT X0, KiconwTiEFevx b rAEXy b &
x4 HFRAERLBEOREHRR
JR R SN filt FH 2 FHBLEE ) ppm (RSD%) !
I B m¥ AET7IR= By h K AR ) =)L
5T AH 1 ml & 10. 02 (0. 37) 10. 10 (0. 40)
) 1 [m]* 7T AR 100-1000 L FHE Apya 9.81 (0.11) 9.52 (0.38)
10e PP#Hl 100-1000 L FHE A by 9.78 (0.22) 9.49 (0. 42)
2 [a]* 5T B 10 ml & 10. 00 (0. 19) 10. 09 (0.19)
5T AR 1 ml & 10. 03 (0. 39) 10. 02 (0.31)
) 1 [P H T A 100-1000 L fE" apyaA 10.01 (0.11) 10.00 (0.53)
20¢ PPl 100-1000 L " apya 9.98 (0.22) 9.97 (0.61)
2 [a]* 5T s 10 ml & 9.99 (0.18) 10. 01 (0. 15)
%lﬂﬁ%ATyT%Ki@%m:JC%@@¢®wa+(%XTV7@¢@waxlw
%2 1 100 {547 R % 1[5 (1 mL—100 mL)
%3 10 {5 R %A 2 [8] (10 mL—100 mL
10 mL—100 mL)
¥4 :20CT 1.00 nL ([ZHIE L7= & RE
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PR &, MEREBIIIZEAERVA, A X
J = MIET R TOFRFET, BHEREE
BN LN, HREBIZONWTEEY
Ny hEFEHLEZ 200 %2 K5 & RSD X
2 BIAROTH/NSL role, ZTOEEFE

BENYy POBREORTINVNEZELTED,

HRBIENEZTH 1 nL 2By b &
R+ 5L, 10 nL 28Xy F&2HH
LT RBEEREWVWEWVWIRR LR,
SEGLNTEBEMEITIHREEREDOFHITLDLE
ZEGAMTELOTH DN, DEREBRIES A X
T THEAEO R E N E NG A TR O R R
Wb EIERb 2w, £, HHBEE K
RHE EARM ATy MIIREREEL
RbLRELSZITDZENRBOLN, HHT
LI IEREOIRE  EE L OEWIZLD
SR ENRELS BT LI EICHET RE
ThdEBEILND,

FEH

A HEGGEE., BEREBIZL LK
Betofta#sEzs#HEL, Sohizflxc o
F—=HEK 13 R L, £, 25 L L
TAHREH LR EOFRERZE (JIS) 2% 5
WZFE & DT,

BonhizTr—2&kic, S HEICLD
HREKAERHE LG E0BREICHO N THREA

&

S

®5 FEABEOHERE (ISYY)

AT TR, SEOBEHICE D B2
MEORENHLNE o Tz, EMNHO
Eom0wilfh 2l 572012, 8w
BORESCHEHD NI ET D LR
EGRVWEAEZRW I T A/ E S
EHT 22 &, FFESEEHITERICEL
ThbEHL, ARERICITRFICERZ
HZ Ll HRTAIBITNREDIRE & A HE
RBOFEHLEWZ EREETH D LB X
bihvd, iz, EMAICEE O IER 72 /5
BEEMERL, BHHIT2HBEOREEITH Z
ELIEMEHE~ERDI EEZLND,
Fo. AEIOERIL, & 2o EHICHL
DEBEZLVBRIEEZITSTZ/ERETH D0,
MAEHORMESCHMEIZ L > TIREIXS
LDIIERTHZ b EZObND, EfEND
HWEOXWEHEZITHIZIE, REAEZ2E N
ELWEREEZEGL, FHicksz Ty
X ER/NBIZCTDHDZENEETH D,

X
1)JIS R 3505:1994, #H T % B{KHEE
2) [ ST 20 BH R 1R N BE 36 BN KR A A SR T
TETIBYVET — X X — A https://tp
ds. db. aist. go. jp/

3)JIS K 0970:2013, A h K E~Xy K

POV & PR
HIARERT T A= 100 mL +0.1 nL
o 1 L +0.01 L
N AMERE Ny b
10 mL +0.02 mL
AR e KPR SRR 22 BRFFA B
1000 uL +8 ul +3 ul
EAFrRAERY b
5000 uL +40 ulL +15 ulL
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Measurement error observed when using a volumeter

Chika Katou, Yoshitomo Ikail, Takashi Tanahashi, Yasuko Koike
1 Present affiliation: College of Bioscience and Biotechnology, Chubu University

Pipetting and dilution with a volumetric flask are ones of essential procedures for
quantitative analysis. Knowing how errors occur during measurement is important
to obtain an accurate result, the error originated from instrument, solvent and
temperature were studied. Accuracy and concentration deviations occurring during
diluting in various conditions were calculated. In conclusion, three key points to
decrease measurement error when using volumeters are 1)Use primarily a glass
volumeter in principle, 2)Let sample come to room temperature before measurement,

3)Avoid using small capacity volumeters as possible.

Key words : volumetric apparatus, measurement error
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A one-month-old boy with a seizure during a febrile illness

Muto T1, Nago M1, Kurahashi H1, Minagawa H, Okumura A!
1Aichi Medical University
Clinical Pediatrics 57(3):355-357, 2018
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Emergence of new recombinant noroviruses GII.P16-GII.2 and GII.P16-GII. 4
in Aichi, Japan, during the 2016/17 season

Hata M, Nakamura N, Kobayashi S!, Onouchi A, Saito T, Hirose E, Adachi H, Saito
N, Ito M, Yasui Y, Matsumoto M, Minagawa H

1Aichi Food Hygiene Center

Japanese Journal of Infectious Diseases 71(4):319-322, 2018

During the 2016-2017 season, new substitutions in the P2 domain known to
recombinant norovirus, GII.P16-GII.2 and be responsible for antigenic specificity.
GII.P16-GII.4 emerged in Aichi Prefecture. @ Amino acid changes in GII.P16 RdRp
GII.P16-GII.2 was identified as the cause were consistent in both GII.2 and GII.4
of 17(71%) of the 24 foodborne outbreaks capsid strains, indicating common
in the season. The capsid gene sequence ancestor of the GII.P16.
of GII.2 displays several amino acid
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Distribution and Molecular Characterization of Ac/netobacter baumannii
International Clone Il Lineage in Japan

Matsui M1, Suzuki M1, Suzuki M, Yatsuyanagi J2, Watahiki M3, Hiraki Y4, Kawano F4,
Tsutsui Al, Shibayama K!, Suzuki S?

Antimicrobial Agents and Chemotherapy 62(2):e02190-17, 2018

1Antimicrobial Resistance Research Center, National Institute of Infectious Diseases,
Tokyo, Japan, 2Akita Prefectural Institute of Public Health, Akita, Japan, 3Department
of Bacteriology, Toyama Institute of Health, Toyama, Japan, 4Department of Infection
Control Unit, National Hospital Organization Kumamoto Medical Center, Kumamoto,

Japan

Multidrug-resistant (MDR) Acinetobacter (n=645;74.5%), with A. baumannii 1C 11
spp. have been globally disseminated in (n=245) accounting for 28.3% of the total.

association with the successful clonal lineage Meropenem-resistant isolates accounted
Acinetobacter baumannii international for 2.0% (n = 17) and carried ISAbal-
clone II (IC II). Because the prevalence blaoxa-2s-like (n = 10), blaimp (n = 4), or
of MDR Acinetobacter spp. in dJapan ISAbal-blaoxa-si-like (n = 3). Multilocus
remains very low, we characterized all sequence typing of 110 representative A.
Acinetobacter spp. (n = 866) from 76 baumanniiisolates revealed the considerable
hospitals between October 2012 and March prevalence of domestic sequence types
2013 to describe the entire molecular (STs). A. baumannii I1C II isolates were
epidemiology of Acinetobacter spp. The divided into the domestic sequence type

most prevalent species was A. baumannii 469 (ST469) (n = 18) and the globally
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disseminated STs ST208 (n = 14) and
ST219 (n = 4). ST469
susceptible to more antimicrobial agents,
while ST208 and ST219 overproduced the

intrinsic AmpC B-lactamase. A. baumannii

1solates were

IC IT and some A. baumannii non-1C II
STs (e.g., ST149 and ST246) were associated
This

study revealed that carbapenem-susceptible

with fluoroquinolone resistance.

A. baumannii IC II was moderately

Effects

of processing and cooking on the

disseminated in Japan. The low prevalence
of acquired carbapenemase genes and
presence of domestic STs could contribute
to the low prevalence of MDR A. baumannii.
A similar epidemiology might have appeared
before the global dissemination of MDR
epidemic lineages. In addition, fluoroquinolone
resistance associated with A. baumannii
IC II may provide insight into the significance

of A. baumannii epidemic clones.

reduction of dinotefuran

concentration in Japanese rice samples

Watanabe M, Ueyama J1, Ueno E, Ueda Y!, Oda M!, Umemura Y, Tanahashi T,

Saito I2

1Department of Pathophysiological Laboratory Science,

Medical Laboratory Sciences,

2Food Safety and Quality Research Center,

Ikai Y,

Field of Radiological and

Nagoya University Graduate School of Medicine,

Tokai COOP Federation

Food Additives & Contaminants: Part A 35:1316-1323, 2018

Dinotefuran is an insecticide belonging
to the
frequently used to control pests in paddy

neonicotinoid class, which 1is
rice owing to its permeability and effectiveness
against sucking insects. In this study, the
effects of processing and cooking on the
reduction of dinotefuran residues in
commercially available brown rice were
investigated. Boiled rice is difficult to
homogenize and extract with acetonitrile.
Using pre-freezing and cryogenic milling
with powdered dry ice, dinotefuran in
boiled rice was extracted well. Even after
polishing, washing, and boiling, dinotefuran
was detected in 10 brown rice samples,

with mean residue levels of 74.7%, 60.8%,

and 39.6%, respectively, of the original
concentration in brown rice. Based on
these data,

dinotefuran in boiled rice has been estimated

the processing factor of

to be approximately 0.4. Dinotefuran
residues were reduced in the boiled rice,
but less so than other pesticides. Although
the maximum daily intake of dinotefuran
in boiled rice was 0.0065 mg/person/day,
its percent ratio to the acceptable daily
intake of dinotefuran in Japan was less
than 0.05%. These results suggest that
the daily intake of dinotefuran from rice
might not be a critical problem at present,
in spite of its relatively high detection

frequency in boiled rice.
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Densification of cyanobacteria from a lake
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leading to production of B -

cyclocitral and related volatile organic compounds and species change

Arii S1, Tsuji K2, Tomita K, Hasegawa M!, Yamashita R1, Bober B1.3, Harada K1

1Graduate School of Environmental and Human Science and Faculty of Pharmacy,

Meijo University, 2Kanagawa Prefectural Institute of Public Health, 3Department of

Plant Physiology and Development, Jagiellonian University

Phycological Research 66(3):161-166, 2018

The purpose of the present study was
to demonstrate that the lysis with the
blue

densification of the cyanobacteria, and

color formation was caused by
related events of the species change in
the cyanobacteria were induced by the
resulting volatile organic compounds
(VOCs), particularly B-cyclocitral. In order
to obtain a high cell density of cyanobacteria
in the laboratory, a concentration technique
(graduated cylinder method) using the
buoyancy of the gas vesicles was successfully
used. The collected scum contained mainly
Dolichospermum spp. and Microcystis,
and the dispersed cyanobacteria were
concentrated in the surface layer after
several hours and the concentration ratio
became approximately 10. The concentrated
cyanobacteria were gradually lysed, while

some of the cyanobacteria sank to the

bottom, which finally died and disappeared.
This method has the additional advantage
that it is possible to visualize the entire
lysis process. During the concentration
process, B-cyclocitral and its oxidation
products together with B-ionone were
significantly detected. Because B-cyclocitral
was easily oxidized to the corresponding
carboxylic acid, the pH of the water in the
graduated cylinder decreased to approximately
6. Under favorable conditions, lysis with
the blue color from phycocyanin could be
observed due to the acid stress. Overall,
the results of the present study were
consistent with the hypothesis that VOCs
were produced when the cyanobacteria
are highly dense, and that the lysis with
the blue color formation occurs due to the
higher density.
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