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According to the “Act on the Control of Household Products Containing Harmful Substances,”
tributyltin compounds (TBT) and triphenyltin compounds (TPT) are banned from using at present. In order
to introduce GC/MS method (gas chromatography mass spectrometry) as an official analytical method for
TBT and TPT, a round-robin test, in which identical samples (textile products, water-based adhesives, and
oil paints) are analyzed by several groups using the same method, was conducted. This institute also joined
the project and examined its analytical results through comparison with the results obtained around three
months before by National Institute of Health Sciences.

The results are as follows; (1)Both reproducibility and surrogate recovery rate were consistent, and
measurement up to the precision of 0.1 pg/g was possible. This suggests the possibility of adoption as the
official analytical method. (2)Regarding TBT, almost the same results were obtained on all samples.
(3)Regarding TPT, almost the same results were obtained on water-based adhesives. However, a slight
decreasing tendency was observed on textile products due to the elapse of time (three months), and a distinct
decrease was observed on oil paints. These phenomena may have been caused by the dephenylation of TPT.

Although the setting concentrations of both substances were 0.1 pg/g, 1.0 pg/g, and 10 pg/g, these
concentrations were lower than the figures of actual use. In addition, the case of detection of TBT is usually
limited to the case as the impurity of dibutyltin (DBT), and TPT tended to show a time-dependent decrease.
Apprehension is that when trace values of TBT and TPT are set as standard values for control, judgment for
administrative measures may be difficult. It is considered that the standard values for control should be set

in correlation with detailed up-to-date toxicological data.
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Round-robin Test toward the Revision of Analytical Method for
Tributyltin Compounds and Triphenyltin Compounds - Examination on
the Analytical Results Obtained by Osaka Prefectural Institute of Public
Health -

by Harunobu NAKASHIMA, Jin YOSHIDA and Fumika OKAYAMA
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NEEIE S, ANESHHELED BN, AEE.
7 L — AL AFETRNTE (AAS) TARXEZHEL, 1
ng/gbl EOA X R SN HE 2k TEE 7 n< b
77 7% (TLC) TERELE®%., VF Y TRAasE
THERT D HETHHY), L, AFEICHES T
Wrdde, AXBRRHEISNDN, VT VRN EA
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TBT KOTPT OREZ, 0.1, 1.0, 10 pg/g (3BeMH
DFEM) &5 LI TORBM I MRS (§
B ZR gD R E SITEMT L7Am) o AREREEA] O
TAEEER (e e =R : 40%. 7K : 60%) 12K
Z10% 00 % 7= 8dh) | hEEel OREHmE=2 (v
L& R A RREAIE) A DR CHE EE I D 7o B )
ZRBREE & L7z, BHE, &2 43kt 2 08T LT,
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BALRY 7 FNLRAX(TBT), Bl 7 2= 22X
(TPT), HEAFEHEL NV 7TF AKX (TBT-dyy. HH
7— MEHRE 50mg) . EAFLT FTTFALAX

(TeBT-d3. Y27 — MEOFEICGEMERH, 50 mg)
i, FERISRRGAIR A2 e, EAKFEEE Y 7 =
=LA R (TPT-d;s. e s— MEHE, 50 mg) 1E. B4
WAL A e,

~XH L TR ZF =L VT —T
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Bz e, ik, BERe. WERET N U U SER0DEH
FROFFRREL W, 7 NI =F AR v@EF Y
7 . (NaBEty) (3. FOGAIREEESE 2 vz,

UBTFNH— Y U h T A, Waters FERLD
Sep-Pak-Plus Silica 690 mg/1.6 mL (No. WAT020520) %,
7))V —hrY v T AX, Waterstt il
Sep-Pak-Plus Florisil 910 mg/1.4 mL (No. WAT020525)
ol LAY

2 mol/L e - HEMET b VU ¥ AFRMENR (pH=5) (%, 2
mol/LIFFI&IS K U2 molV/LEFIE T~ U 7 LIRHE 2 (RFA L
5.9:14.1TIRA L CpH=5ICFARL L 7=,

5 %NaBEt/KiigIE, MR E LTIz L
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3. GC/NSEERUSEH

GC/MSi%., Hewlett Packard$45890 Series 11 GCI{ZMSD
s (HP-5971) Z %78 LICIEE 2 v, HEEA
L1 1% Hewlett Packard® 767384 % /-, v &7
U —#F A%, Inert Cap S MS/NP (0.25 mm ¢ X30 m,
JEE0.25 pm, GL ¥ = 24k Z M-, ¥ U
7 —H AYiEi%, He | mL/min, |Z3E L7z, 77 Al
£, 50°C (1 min)-10°C/min-220°C-5°C/min-260°C-20°C
/min-280°C (Smin)lc 7277 7 L, HEALREX
270C, A ¥ —7 = A AREIF280°CICHE L1z, 1E
AJFFIEIL, Splitless T, EARIF2 iz L7z, A A1k
{EIZEI (Electron lonization) {£C. A 4 {LEHEIL70 eV
& L7, JIEIXSIM (Selected Ton Monitoring) E— K
TIToTce =T MEFHBIRDERA F 2 R OHERA A
¥ Om/zfE % A7 3, TBT-dy; (318,316) . TBT (263,
261) | TPT-d;s (366,364) . TPT (351,349) . TeBT-ds
(318,316) & L7,

4 BEBRORAERUVREBRDOIERK

TBTH L OTPTIE100 mgZFF&E L, ~F 5 100 mL
[CER L CHEMEFE(1000 pg/mL) ZFBLL7Z, Z DR
2 ~F Y THAN L, TBTH L OTPTH345-0.01. 0.05.
0.1, 02, 0.5, 2. 5, 10 ug/mL & 7225 X 9 72t B A
TR 2 i L T,

FYu s — MEIL, 2850 mgx:~F Y1100 mL
TEMRE UAEYER G (500 pg/mL) & 88 U=, wigaT L



BOMIERERZ 1IN, AFEENS0 mgTHDH Z
E R HERR LTz, MRHERLL 3 X OVUKMEREE A O /38T Tk
T2 T WMHEBEOGHT TIEAF Y U THNER
L. e s— MEAER0 pg/mL) & ER L7,

TeBT - digld50 mge &% ~F 4 2100 mL CIEfiE L
FEHEIHR (500 pg/mL) Z RSl U7z, WARAT & % DFkEE
HEEZ1I0D, NEEENS0 mgThD I & 2R
L7z, ZOWIRE~FV o CIEMIZAIR L T10 pg/mL
LD X oI LT,

50 mLiE DI, SIREOREHRNELERZ1 mL7
DV, £ 210 pg/mLOPRE DY 1 7 — MEAEAF
T UWHR100 pLA N A 7, WERR - WEER T~ U U LR
5 mL%z Nz 88 < 8 L7-1%12, 5 %NaBEt, &K % 1
mLANZ TL03 AR & 5 LTIk L7z, #FEm(biz.,
20 mLA~F Y AR L, fF b ic~F 0 UK
Po—4 Y —T KL —F—TH1 mLE T L7,
Z AT, WNEEHEY)E & L CT10 pg/mLOTeBT-dse~F
P KA 100 pLiNz . AR Z~FH TS5 mLICER
L. ZOWEZEGCMSIZTHIE LT, & ul— ME
HEWE R L OTeBT-d3 DR AEIF0.2 ng/mLTH Y | 0.01
~2 pg/mL & 72 DR ER A ERL LT,
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AR S OB RUEE (1 g) 2B L& TEOEITA
Nic, 0%, Yasr— MEET & N ER (BEL0
pug/mL) %100 pL, ¥Ff£0.4 mL 3L O7 & b 15 mL
EMZ TS E S5 Lic, EHIT~FH 230 mL %00
Z T30 E 5 Ltk am Dl L, BiE A BRI L 72,
WIZT & b rf~FH 2 (3/7=v/v) {RIE30 mL %1%
TI0HHIRE H LTcth, WIAT7 4 NZ—T, AL T
Wiz, FBIEL T & b o/~ R THEVIA
OO EEEEDETHA L, TO%, B—%
J—x R —&— TR L7z, f2 mL IZEEL
T LEICE LFEMR bR E Lz,

5-2. KA

BlAiskkt &2 1 7 A7 E TR LB L T Db E
W1 gfE o7z, 2212, s — MEET & L3
% (JEFE10 pg/mL) %100 pL. 7% b 15mL B LW
W04 mLE MZ TSR E 5 Lic, 2Dk, ~FH
30 mLAMZ T HIZ3057HR E 9 Lz&icim OariE L
TEEZBERLE, &bz, 7T b/ H v

(3/7=v/v) RIR30 mLENMZ C3004EE 5 Lizth, =
DBl BB AL, 2o i & ATk L
T FDB a— 2 =T NR L — 2 — TR T4
2 mLIZER L CabEICE LiEgRbae & Lz,
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BiA sl 2 T ~F B 20 mLO A - TV 5 iELE
21 gfE0 o 7o, & ZITHEHIK20 mL, HER20.4 mL%
Mz, $a b — MMEEAF Y R (B IRE10 pg/mL)
2100 uLEIZ T, RE D Liz, £Dtk, =m0 BEL
TAFHAHI0 mLae sk, Bk Lz, Wikaen—X
V—Z R b— & —TRME L722I1C, ~F 210 mL
Tarvsq4va=y T InNkyv VA5 is—r vy
T KMCRENRRE AR LT, = ) v T h T L%
AFH 30 mLTHHE L7214, 80% =& / — LG ~F
P80 mLTEH Lz, Wiz —% ) —T /R L
— X —TEME L%, F2mLICEARL TELMEICB L.
FHEARREE LT,
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AEHETE DA - TV D IS, e - BEfg T R Y
T LFEERS mLA Nz 721% . 5%NaBEt 1K 41 mLAN
ZTCI00HRE 5 L TRREMRb Lo, FHERbE. ~%F
H 20 mLAENMZ T30 E 9 Lict, @O0l T
FEAERILTZ, ZO8EEZS O —EITW, o
FoF Y UV A T — 2 ) — TN L — X — TR L
7% 2mLICER LTz, ZOWR%E TH~FH 210 mL
Tarvsava=yrLlizzal b T AIAR L,
MR ERI LTz, S 52, 5%y =T Ve —T VER
A U6 mL T Lz, 20k, BHiiz~%F
VU Er—H2 Y —TNKRL— % —TH1 mLE T
TRAE L=tk WIAEMEM'E & L CTeBT-ds% 10 pg/mL
BT~V UIRIRI00 pLE M2, ~F 2 TS5 mLICE
L. GC/MSIZTHIE LT,
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Fig.1. Total Ion Chromatogram (SIM Mode) of Five Types of Organotin Compounds

a) Ethyl-derivatized compounds: D TBT-d27(0.2 pg/ml), @ TBT(0.1 pug/ml),
@TPT-d15(0.2 pg/ml), ®TPT(0.1 pg/ml)

b) Internal Standard: @) TeBT-d36(0.2 pg/ml)

c¢) For SIM, 10 ions were monitored (m/z 318 and 316 for TBT-d27 and
TeBT-d36, m/z 263 and 261 for TBT, m/z 366 and 364 for TPT-d1s and

m/z 351 and 349 for TPT; the underlined number is the m/z of the ion used for quantification).

TBTO = F V&R (TBTEY) ORI, S/N=5
& L T10 pg (m/z=263) . TPT (TPTEt) X2 pg (m/z=351)
Thole, #us— MPE (TBT-dy (m/z=318) .
TPT-d;s (m/z=366) HIFIER UEENHE LN, &5
75— N (TBT- dy;. TPT-dys) 12X D AHIE L7
BRRE., W D001 pg/mL~2 pg/mL O T
R*=0.999 LI b B 4f 72 B %~ L= (TBTIX
R’=0.9994, TPTIXR>=0.9997) , 0.01 pg/mL~2 pg/mL
DI DR B A Fig.2(1)12. 0.01 pg/mL~0.4 pg/mL®
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Fig.2(1). Cariblation Curve for TBT and TPT (0.01~2 pg/ml)

Each deuterium compound was used as a surrogate for correction.
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Fig.2(2). Cariblation Curve for TBT and TPT (0.01~0.4 pg/ml)

Each deuterium compound was used as a surrogate for correction.
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AR O TR XE LA TV KRR E 3[R0 AT L
7% (0=3), OHTIE & TR A 2T LT, S HFZeisRE
b & B Z3EHT L(n=3), ENEHHE, 200 O
BEFLOTHRETLHIL LTS, METTIE,
TMERL | KMEEEE AL, IEEREHZ DWW T, KRk 24
FI3HT L7z (n=4), & OfEF %A Table 112739, ST,
[ENZ AT OMEFA3 o H B0 24T - T2, E N O 43
B IX %R 3 2 23, 28BS O Wt R O i ELME (EEh R
¥, CVIE) 1%, HICBIFTHoTZ, £z, 0.1 pg/gE
TORELABETH D Z LB oho Tz, WEI~DIENE
a ORI (HERLE) | BUB D BRI TE 0K
PEREAEFA, WEEE) | OWTEER EOREEZET
niE, ZhoiEEEoH 7 — 4 LHrcx 5, £
ZCMIEFOT—2 & LT o R A B LT,

Table 1. Analytical Results of Each Sample (n=4)

Textile Water-based Adhesive Qil-based paint

Set Concentration TBT TPT TBT TPT TBT TPT
0.1 ng/g Average 0.16 0.08 0.15 0.15 0.17 0.10
CV (% n=4) 12.32 10.56 4.93 4.14 4.23 4.66
1.0 ug/g Average 0.95 0.50 1.00 0.96 1.08 0.43
CV (% n=4) 3.04 5.20 1.91 2.66 3.39 0.92
10 pg/g Average 9.39 7.40 9.91 9.64 10.58 3.65
CV (% n=4) 2.24 7.39 4.11 3.15 1.15 1.27

The analysis value was corrected from ion intensity ratio with deuterated compounds used surrogate standard.
CV: Coefficients of variation

2-1. MRS

[ SZHTAF 28 224 U C & 7o fikME S i o O TBT 20T (1
0.1 pg/giEtErA30.12 ng/g (CV=0.1%) . 1.0 ug/gifs
JNEREFAY0.98 pg/g (CV=2.1%) . 10 pg/ghnatEr A,
10 pg/g (CV=7.8%) Toh>7-, Table LIIRT L 51T,
BHTCOMHMERE P OTBT ML, L ORERE T
b, ESLEAE & IZIEE CE, FEE (CVIE) 235 a7z,
AR T OTBTIR, BUFEICE > TRIIMEFT S 2
ENG o TNDETB o T [RIBRD S HTIE AN
bbb EEZLND,

— 7. ESNAAFOTPT /A HTEIL, 0.1 pg/giimatet s
0.1 pg/g (CV=1.9%) . 1.0 pg/gimMmatElA30.85 ugl/g
(CV=1.4%) . 10 ng/ghishnatkln38.4 ng/g (CV=3.0%)
ThHLHOIZH L, BFTOoHHEE., E#EF L Y 2T
RV MEZ 7R L7z (Table 1) o FFIZ1.0 pgiINE0EHT60%
UTThote, LovL, SWRE (CVIH) IZRAFTH
5Lk WHERLL R OTPTIC W TR, & (H)
2 BER) BEZX LN, ZiuL, TPTHH O
7 = =/ ACLBHENRR L TNE B2 b5,



WIT, TeBT-dsg& DA F L B/ & B L 7= &%
07— MEOEEIL, TBTD0.1 pgivalEr 2
100.4~74.9%, 1.0 pgiAIElE2397.0~66.5%. 10 pg
WINEENR106~97.4% Th > 7=, TPTDO0.1 pgisnak
$12398.3~58.3%. 1.0 pgisINFRELA382.7~61.5%. 10 pg
FINEEHE100~84.2% T > 7= (Table2) , # T [RIIY
RPMEOVEEN S Ho7od, MR R REIERAG L
72 F72. TBT-dyp &V TPT-d;s DAL R A FAK -
77

TPT/rHTEDKEEE (CVAE) M ONTPT-d;s D BILEED &
BRI, TPTORA L., orfEf oE L TIT R
<.\ 37 AR 7 ==n) LTEZb D
EBEZ LD,

Table 2. Recovery Rate of each Surrogate Substance from Textile Products

Sample No. Tl?g/;?” le;l;;;lls
Addition of 0.1 pg/g Sample 1 92.28 83.23
Sample 2 74.86 58.33
Sample 3 79.45 73.66
Sample 4 100.04 98.28
Addition of 1 ng/g  Sample 1 97.00 65.94
Sample 2 96.45 82.68
Sample 3 66.57 61.47
Sample 4 76.83 72.19
Addition of 10 ug/g  Sample 1 106.71 100.35
Sample 2 103.29 92.17
Sample 3 100.03 84.18
Sample 4 97.41 96.08
2-2. KIEREEH

[E SEAEIF O K MBS A O TBTZOHTHE I, 0.1 ng/gihi
IEREFAY0.12 pg/g (CV=4.9%) . 1.0 pg/gishnitEl231.1
ng/g (CV=9.0%) . 10 ng/giisMatEtA3, 13 ,ug/g(cv=13%)
T o7z, Table WIRT &L 92, ZATOTBT/HHTEL
EDOPREEFEEC b | E L O SRR & 1FIEFR Lﬂ_\
RAF72 6 (CViE) BE 6Tz, #EEAIFOTBTS .
BARICE > CRMIMEGAT 2 Y, MICEMRRT L
TR EREIN, BRETRBEINGZEBH D,
AL, 37 AMIEZ T OmEFRFETH 72O T, Ak
DHNHERELN- b D EEZLND,

F 7o, BRI X D KVEBEE A OTPT AT E!
0.1 pg/giRINztE730.14 g/g (CV=0.88%) . 1.0 pg/g#?s
NEER30.89 ng/lg (CV=3.2%) . 10 ug/gisiatEras,
10 pg/g (CV=3.7%) T 7=, Table lIZ"T LI IZ
METOTPTOHME S, & ORERE S IZIEF AT
BAF 7o RS (CVIE) %R Lz, ZO3HHED HIX, TBT

ERIBRIC, IRAECIA & o & IRE (H) 2 bidig s
Nighote, KFTEM T ==/ LBEEN XD LD
WEOL H DM, AEORETIZZOHGIIBIE SN
IR T,

WIZ. TeBT-dyg& DA AL REH SR L&Y
07— N ORIE L, TBTDO0.1 pgiimatEr 2
99.26~98.24% ., 1.0 pgifi Mk} 5398.65~98.45%., 10 pug
RINEAEEA398.70~98.46% TdH > 7=, TPTDO0.1 ngii
B2 99.93~99.82% . 1.0 pgiRINEE£399.90 ~
99.83% . 10 pgdsINEAELL99.90~99.79% T - 7=

(Table 3) . Wby s — MEURIZRLS TH-
7o
Table 3. Recovery Rate of each Surrogate Substance from Water-based
Adhesives
Sample No. T}?UT/;;‘N Tl::;;?”
Addition of 0.1 pg/g Sample 1 98.39 99.93
Sample 2 98.94 99.83
Sample 3 99.26 99.82
Sample 4 98.24 99.85
Addition of 1 pg/g  Sample 1 98.65 99.84
Sample 2 98.45 99.84
Sample 3 98.45 99.83
Sample 4 98.45 99.90
Addition of 10 pg/g  Sample 1 98.70 99.90
Sample 2 98.46 99.79
Sample 3 98.53 99.81
Sample 4 98.55 99.87

2-3. hEZEH

[E AT O PSRBT O TBTAHTHE L. 0.1 pg/gifn
FEF0.14 pg/lg (CV=2.7%) | 1.0 pg/gimaEr231.0
ng/g (CV=2.1%) 10 pg/g MR EF239.9 uglg
(CV=0.88%) Td -7z, Table WI/RT L DT, HFT
DOTBTHMTE S BAF 726G (CVIE) Z7- L7223, [EAZ
BRFOHHE & bR T TR b B TEVEEZ R LT,
ZOFER D MMEEREIR OTBT b /i8I FE T
203, 37 HEIOBREFTIRAFHIZ, RO S 4L, A1
FVMERIOGHTEE oo b D EEZ NS,

— 75, ESLEAFOTPT OHEIL. 0.1 pg/giRnatEr s
0.15 pg/g (CV=5.0%) . 1.0 pg/giMmael231.1 pe/g
(CV=0.6%) . 10 png/gifsatEr237.6 ng/g (CV=0.53%)
ThHoHDIZx L, SO, SHrEE (CVIE)
HRBIGFTHLHOD, EORERETHRVELZ R L
72 (Table 1) . FFIT1.0 pg@NEEHT40%LL T TH o 72,
TBTOHHEMIFIER L THDH Z 2B, 2D
MPESEEF R OTPTIC DWW TIE, #&FE (H) 21k G8d)



NEZOLND, Ziud, FISITPTRSEL TV 5

(7 == LBE) boLEZHNHM ),

F72. TeBT-dyg& DA AU BERNSHH LAY
07— M ORI ER T, TBTODO0.1 pgiRakkl7346.1
~43.0%. 1.0 pgiiSIERELA343.9~31.1%., 10 pgiRMa
BE2343.6~40.1% T > 7=, TPTDO.1 pgifshnateln
46.5~42.3%. 1.0 pgisEER345.1~31.5%, 10 pgifs
INFREHT45.1~40.7% CT&H - 7=(Table 4), ik, >V
AN T T BT KD RERBRERFR T20 mLO~F

WD 9 H10 mLERIL TRHRR L TN THY .,

ZOFED DR LIz BICEIXS0% L FIZ/2 5, fiEo
T, AR E LR, 202 ERD2DT, WL R
HREETHL EEZLND, 2FD, ZOHERER
Bcogta s — MyE (TBT-dy. TPT-djs) DK
(AN

TPT/HHTEOREE (CVAE) & ONTPT-dys D EICE) S
Eg . WESET OTPTOR L, SrfEd
DEKTIER <, 37 HOREFIZTPTA 0fiF (W7 =
=) ENELDLEZHNDHW,

Table 4. Recovery Rate of each Surrogate Substance from Oil-based Paints

Sample No. T]?;O_;iﬂ Tl;};o_‘;”
Addition of 0.1 ug/g Sample 1 43.00 44.59
Sample 2 46.17 46.48
Sample 3 43.11 44.68
Sample 4 43.51 4230
Addition of 1 pg/g  Sample 1 43.88 45.08
Sample 2 31.12 31.47
Sample 3 42.93 41.83
Sample 4 42.47 42.33
Addition of 10 ug/g  Sample 1 40.12 40.68
Sample 2 43.56 45.13
Sample 3 42.81 42.55
Sample 4 41.53 41.92

3. DENTEDRE & EEBERTE

FREM S, — AT 2 22 B DR S LT
Do FTRBHT Ko THERIBE N 72 5, 16> T Bkx
R WE O RO BME A WET 5256, [FA—0
i - FEREEZ 1T > Ch, EIREE, B k- T
KxBie D, FEIGVAZ EA LR EH R 813k — R
B CHRAE R 2D 2 b LIFLIEH B, D%
By ~FX VAT O BYWE (TBT. TPT) 73, IR
SNTWDLHEEMERH D, W, B & Tk, B
Wosri L, BHEO®WE (TBT. TPT) KA hT7 v 7 &h
THULEMEL B8 bH D, b r s — NE %

TEORMMNHLIRMNT 52 & T, LEWEIZ X 5 EILE
~OEBEMETE 52T, FHEMRL (=F
1b) OIS E THIETE %, A EO286R O /3 Hr ik
R b, KRBT, BHEMEIZRIFCHY, 0.1 pg/gE TO
HELARETH T, DFED, Yuas— MPHEIZLD
SRR EZMIET D AREZ, ENaiETh A
ENFEE LTHRATE D EE XN, ) DI,
Yo — MHETUT, FEMNGORR S LR
FE ST DR O CIL, KT LLeRE

FUN T AMEE R NEEZ D, T7bb, SEOMM:
BEIOBEED X 512, hu s — MEORIER TS
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