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Analysis of lead in kitchen utensils made of tin

Eri KISHI, Asako OZAKI, Masanao SHINYA, Tomoko OOSHIMA and Tetsuo YAMANO

Abstract

We determined lead contents in commercial tin products for food contact use. The test solution was
prepared by cutting a part of the samples into small pieces and dissolving them in HCI-HNO; mixture.
Inductively coupled plasma-optical emission spectrometry (ICP-OES) and inductively coupled plasma-mass
spectrometry (ICP-MS) were used to determine the lead concentration. The accuracy of this method was
verified with tin alloy certified reference materials containing appropriate amounts of lead. Non-destructive
determination of lead content by X-ray fluorescence analysis (XRF) was useful for rapid analysis of the
samples which might contain lead exceeding the regulation level. When lead contents in 9 tin products were
quantified using this method, lead was detected from 6 products at the levels of 0.006 to 2.7%. It was found
that addition of tartaric acid was effective to improve the shelf life of the test solution of lead.
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IR A IENERR - 35 JTURIR A IENER XSTC-622 (Pb 10
pg/mL) . SPEX

27 5 (T1) FE#E# - 1000 pg/mL, B (BR) 3

R AR AR AR IR A AR ME A 0.1 mol/L figfg <
0.1~1000 ng/mL &72 5 I AR LTZ,
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20 mg) . ZREEKEZMZ T 50 mL LL7=, 7235, A1
DRMENLE B0 [3] 255 LT,

REBIRIRORBEEWIRMICBIET LI,
AREBRIAIGRERLO 1 A%, 1A% 1 DABBED 2
JAHKRIZ5) (2) ITHEWVRBRIRIRZ W B AR, A7
FUTANE—=TAHBUIbDERIT K E LT Pb 2
wLT, BONERELVEE®RE R L,

N ERBIUOEE
1) BEEORIE
IZUHIZ ICP-OES #L% ICP-MS (2 kA& EiED
BHhMEE MR LT,

(1) PIEERF DOARIZL DR

BIERIRICE ENDREOME HRDODAXIZLD Ph
~DEIBLE DT80 ICP-OES BLT ICP-MS 12V
AR TETINOFEAERR BAREARZRIMUT=~ M) v 7 AR
BAER L., B L7= (Fig. 1), Z D% %, ICP-OES
BLOICP-MS W HITH W T 2 T B O
ZLUITIZIERE CENRLNT, JEEK DA
RIZEDEBIHIZEAEZ T RN e ARSI,

_ (a) ICP-OES (b) ICP-MS
Q7 04— —
O 6 =
o [N
g 5 = 03
IS 2
- 4 =
X 4 502
> o
=2 2 ‘©
0.1
£ 9 2 o

-
0 02040608 1 1.2
Concentration (pg/mL)

0 2 4 6 8 10 12
Concentration (ng/mL)

Fig. 1. Calibration curves of lead
@ :standard solution without tin
/\ :standard solution with tin
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Table 1. Analytical results of certified reference materials

Certified Trueness (%)
Sample 0
value (%) ICP-OES ICP-MS
74XHBG  0.056 1044 + 04 1033 + 1.3
73X SC5A  0.136 1000 £ 0.3 940 * 1.3

Each value is the mean + SD of 3 trials.
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77o XRF O#EFIL ICP-OES LW ICP-MS IZX5E
BESL L THY, XRF Tl IR RIEHIEEH
DR IEMEI I CEDZEDNFERINTZ, IZUDIZ
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FREME D B D IR IR E MBS ICP-OES 8L ICP-
MS TERTEDH720 | ER VD H DA FH]~D
FORE AR RS AT REL B 2 BT,
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ICP-OES BXLT ICP-MS (2B W\ T, I<—& =&
BHENELNIZ, SWVDOIH 1~3 1 TEE FREARTE, <
WDF 4~6 FBIOVIEAIL 0.006~0.05%& H K E A
WTHY, INOITEMEAEEICHEA L QDI EN T
WENT RS [2] 1344 F T~ —3 TR AX
BRI OV THRAEZITV, Pb EA &S 0.01%A
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Table 2. Lead contents in kitchen utensils made of tin

Lead content (%)

Sample Manufacturer
XRF ICP-OES ICP-MS

Guinomi (sake cup) 1 <019 ND ND® A
Guinomi (sake cup) 2 <019 ND® ND® A
Guinomi (sake cup) 3 <01? ND® ND® B
Guinomi (sake cup) 4 <019 0.025 0.027 C
Guinomi (sake cup) 5 <0.1? 0.028 0.031 C
Guinomi (sake cup) 6 <012 0.051 0.050 D
Small bowl <019 0.0060 0.0064 B

Sakazuki small 045 0.55 0.57
(wide-mouthed  middle 0.41 0.57 0.58 D

sake cup) large 0.56 0.53 0.53

_ spout 1.7 2.7 2.7
(S;(zk';gtrt'le) body <01  0.060 0.063 D

bottom <0.29 0.046 0.049

a) Value was estimated by integrated intensity.
b) ND:<0.0025%
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Fig. 2. Effect of adding tartaric acid to test solution

All data are shown as the mean + SD of 3 trials.
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EDRET, 722U IEATRIREE 2.5 mg/mL OFRER
WHE. IEOEIZ 0.1 mol/L e T 5 54 5L
B I A TN A U720 | 10 0 BRI 1
10~20 mg/mL 233 %4 &5 2 Hivlz,
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7 UT % RS AR O AT R D B D IR IR ZE JE I
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