The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 47, No. 2, pp. 135-139 (1998) 135

J — b

s&l.{

BREATIATEEMIEC L ZEYEBDPRIZIOERE

fefa AR, ms #BSC™, Thi Hai Le Le™, Hl 4™

Determination of the total tin in biological materials by ICP-MS
Kazutoshi SaEkr ™, Nobutake NakaTani, Thi Hai Le LE and Shinsuke TANABE ™

*FaCulty of Education, OitavUniversity, 700, Dannoharu, Oita 870-1192
. Department of Environment Conservation, Ehime University, 3-5-7, Tarumi,
Matsuyama-shi, Ehime 790-0905 '

(Received 28 July 1997, Accepted 13 November 1997)

The determination of the total tin in biological materials was studied using a calibra-
- tion method involving ICP-MS. Prior to an ICP-MS determination, samples were sub-
jected to microwave-digestion with HNOs. The detected intensities for all tin isotopes
increased along with an increase in the HCI1 concentration, while the intensities did not
vary with the HNOg3 concentration. The addition of HNOj3 acted to control the interfer-
ence by 0.02M of HCL The total tin concentrations in biological reference materials
(NIES No.11, No.6, and No. 5) were examined by the present method, and agreed well
with the reported reference values. In the case of preparing 100 mg of dry samples, and
obtaining a final extract volume of 10 ml, the detection limit was 10 ng Sn/g-d.w. in the
present study. Considering all of these results, it can be concluded that the present
method is applicable with high accuracy and sensitivity for determining the total tin in
biological samples.
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ApEEER: BB (NIES) # No. 5
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L.
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Table 1 Operating and measurement conditions of

ICP-MS

Mass spectrometer Perkin-Elmer ELAN5000

RF power 1000 W

Nebulizer gas flow 0.9 1/min
Plasma gas flow 15 1/min
Coolant gas flow 0.8 1/min

ICP-MS interface
Sampling cone
Skimmer cone

nickel, 0.045 inch
nickel, 0.035 inch

Cone-load coil distance 9.1 mm
Data acquisition parameters

Scan mode Peak hop

Dwell time 500 ms

Number of replicates 3 times

Points/spectral peak 3 points

Total integration time 1500 ms

Measured tin isotopes

116 1
Sn, I7SnJ IISSH, 119Sn’
lQOSn 1228]3 124sn
3 >

Vol. 47 (1998)

JavEREABEFERULL. 770y (PFA) ¥ 7
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Fig. 1 Effects of hydrochloric acid (a) and nitric acid (c) on the ion intensity of tin (concentration: 100
ng/ml), and no effect of hydrochloric acid in 0.5 M nitric acid solutionb
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3.2 HREBRSTMEIER

AXBEHEERIR (1000 mg/1) ZREE (3% v/v, 04 M
YY) ¢HERU, 0, 4, 10, 20ng/ml DEEREEW % /E
MU (EEBRAKTEOEBE). WIThoREAMED
WERS, HERE r=0.999 Dl o BTz EHE 2R
Ure. BHHIRFEE, SbREN LD - 108 0%ER
Bx 4 A V5RE (1000 count/s) DIEHERE (6=40) D
3MEICHY T HAXELEL, ZOBEKBEE 0.1 ng/ml
TH-olz. FBRUIZEDER 100 mg 2~ 4 7 9ls @
%, 10ml IKEARLT ICP-MS THIE L EHE, #0D
W RSB L 10 ng/g-d.w. TH - 7. '

ENNEERICIE, RS VAT XY (Neophocaena
phocaenaides) OFFEzEZBEUILLLOZE L 72, BN
100mg ZIEFEICO X DHL, ZhiZ XA XEHERK

(1000 ng/ml) % lml WML, <4 7 aEMBZEIT -
fo. FRICEREEBOA, BEEEOHITOVTE A
JUuESBUz. ThsOEBAKE 10ml IKEAL,
ICP-MS THIFE U7z, #R%Z Table 2 IKNT. EEER
WOBMENREE, EoRMEE R TS 96.4~97.5%
ERFTH 1. £oT, TTTHREULELBRUT D
BoxEcik, AXAEIZHTET M) v 7 ADEEIL
DrnEHiasntz. ZORF A ) FEREBFOBA X
BEIE, 114pg/g-dw. THoTz.
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BN SN OFREEE & 5 WV IS SCHRE & RIS OB E
BETEHELNIZES Table 3 IRY. RiESE >N
TUv5 NIES No. 11 Fish Tissue TESHIEIZ K- TH
BNz AXBEGRIFL—BERU . ZOMOBREEE
HEEUR O CHRE & Hh# 9 5 &, Okamoto WSENLEAEZ
FR/ICP-MS BECHEIEY L FIEFRA U TH o 1245, ik
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Table 2 Concentration and recovery of tin by microwave digestion for biological materials added with a standard

solution (ng/ml, meanSD)

n7g lsg 19g, 120
Standard solution® 19.9£0.42 19.6+0.54 19.610.50 19.7£0.40
Biological material® 23.0+0.26 22.710.21 22.9£0.19 22.8+0.28
Standard solution and biological 42.210.24 41.8%0.31 492.0+0.46 41.8+0.53
material
Recovery, % 96.5 97.4 97.5 96.4

a) Tin concentration :20 ng/ml in 0.5 M HNO;. b) Digested solution of finless porpoise liver

Table 3 Determination of tin in biological refer-

Table 4 Total tin concentrations in the liver of

ence materials by the present method using ICP-MS cetaceans
. Analysed  Reported Body Total tin/
Materials " valug/1 valug/1 Reference Species Location length/ pugg™ ! dry
ug g ugg cm weight
NIES No. 11 5 2.5410.10 2.4%0.1% NIES Long-snouted Sulu Sea 180 0.21
Fish Tissue - spinner dolphin (Philippin) 181 0.54
NIES No. 6 6 1.07+0.06 1.06£0.10 8)? (Stenella longirostis) 192 0.50
Maussel 1.28+0.46 5)°) Fraser’s dolphin Sulu Sea 220 0.72
1.73%£0.35 12)¥ (Lagesnodelphis hosei)  (Philippin) 225 0.21
NIES No.5 3 1.33+0.10 1.40£0.06 8)" 227 0.49
Human Hair 1.6240.37 5)° Finless porpoise Ise bay 139 8.9
1.57+0.06 12)¥ (Neophocaena Kyushu 116 5.2
h i Seto Inland S 16 46.
a) Certified value, b) Isotope dilution/ICP-MS, c) phocacnoidzs) © ngpa;l) @ 2 7

Neutron activation analysis, d) Anion-exchange/
spectrophotometry

FREHMLEDI R & A A >~ /BRI & 5 E!?
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F/ICP-MS B I TH 5.

Dl Eo#ERp» 5, KU THRE U RERR/ICP-MS
Tk, FESERFRR/ICP-MS ik~ ko Ei, +
SrukEETEEKRETBALRERCE B SR
fz. X, ZOFETEROEM 29T 2 8EN¥H 58
BOWEEICT TSR TE 5 2 EMHh - 7.

3+4 CHAH

REBHEOISHAMIE UT, ARDECHES hizinR
YD I ZHAF A ) (Neophocaena phocaencides) & 7 4 )
EYDANVETHESNIINEED 2 VNV T4
W7 (Stenella longimstis) ST RO ST 40D (Laggsnadelphis
hosei) ODFFEA A X ZBIFE L7z (Table 4). AXBRE X
7 VIS L > TR O EEIT B LAY
otz X, RBENFRINIINEEDA VIETE

B ng/gdw. TH5HEEEXDE, KEREDEE

FABH DA THRICTTEAT E 5 SRS hz.
ARG, NHERNEHEBROHE GRESES:

09780480) K U HALari IOBIZEBIRRIZ k- Tirbn iz,

199745 H, £H44RmIA AL
FEREITBV TR

X B

1) H. Iwata, S. Tanabe, T. Mizuno, R. Tatsukawa:
Environ. Sci. Technol., 29, 2959 (1995).

2) G. B. Kim, S. Tanabe, R. Iwakiri, R. Tatsukawa,
M. Amano, N. Miyazaki, H. Tanaka: Environ. Sci.
Technol., 30, 2620 (1996).

3) T. Horiguchi, H. Shiraishi, M. Shimizu, M. Mori-
ta: J. Mar. Biol. Ass. UK, 74, 651 (1994).

4) s AREE, LTHBE: SWILFE (Bunski
Kagaku), 33, 596 (1984).

5 $8KEIE, FHBEE: S (Bunski
Kagaku), 37, T83 (1988).

6) V. F. Hodge, S. L. Seidel, E. D. Goldberg: Anal.
Chem., 51, 1256 (1979).

7) M. Chiba: J. Anal. Toxicol., 11, 125 (1987).

8) K. Okamoto: Spectrochim. Acta, 46B, 1615 (1991).

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

J - b 139
9) dB)IEL, HPHR, MAUHE, LB A BIER 39, T17 (1990).
ER: DL (Bunseki Kagaku), 45, 511 (1996) . 12) BHNE, % B, NEE— SF(LFE

10) BiEM—: AW E (Bunseki), 1990, 136.

(Bunseki Kagaku), 36, 652 (1987).
11) B %, fEHESZ: S (Bunseki Kagaku),

NI | -El ectronic Library Service



