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Fig. 1 Flow injection system 'E
A: chloroacetic acid solution (1 moldm™?); B: o 2
TPPS (1X107°moldm™®) solution containing =
ammonium acetate buffer (0.1 moldm™®, pH 6.0) -~
and L-ascorbic acid (l><10_2 moldm ™ %); C;: mix- w 1
ing coil (1 mm¢X50cm); Cy: Mixing coil (1
mm¢ X45 cm), D: detector (cell vol. 8 pl, light path

10 mm, 413 nm); I: injector (50 pi); P: pump; R:
recorder; W: waste
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Fig. 2 Absorption spectra of TPPS and its copper
complex

A: Cu-TPPS complex (pH 2.5 and pH 6.0); B:
TPPS (pH 2.5); C: TPPS (pH 6.0)
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Fig. 3 Comparison of three kinds of reducing
agent as acclerators of CGu-TPPS system

O: vr-ascorbic acid, @: hydroxylamine, O: L-cys-
teine, [Cu®*"]=2X10"°moldm™® [TPPS]=4
X107° mol dm %, Room temp., Reaction time: 1
min; pH 6.0
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Fig. 4 FIA response curve for copper(II) ion
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1.6% TH -1z ([Cu® 1=5%X10"° mol dm™?).
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Table 1 Determination of copper(II) ion in dog HEARETOREMBIBFIC—BULI. 4 X0MiEZA

serum T 2-4 BTDBRIEIZHEY, 6 EBREVEBELVEEIC ST 24
Method Value, ppm WEEHERZE L, RET 26%, 71— A5 AAS T 7.5%
: ERED I7LV—4 Uz,
AAS (fame)” 05 REOREE LT AAS JOBENTOT
AAS (flame)® 0.5240.04 4 i =
FIAY 0.51£0.01 ™ i
a) The serum sample was not deproteinized. b) ARESHRRAIEE RO TMETOREEET Tk
The serum sample was deproteinized. LTRRLERELHETHS. BIRREICS T 25

DEEOM/MEIE, SARLEEEINTVHEHDO—
DTH BN, RO FIA ETIE, 1 BOEITEIC 100 ul

Table 2 Determination of copper(II) ion in NIES¥ DEBDEADRBRETH -7z, K FIA TOEAER 1
No. 4 “Freeze-dried Serum” standard |50 THY, BICFHROLKRFOHERTIX, 200
T TORBOMMENTRETH > 2. X, KEEALT
Certified value® Fourfxld by QAS Found by FIA®9? i ) - \’)
(flame) 4 v% HPLC IKISAUCIEFOREZEES 5 &

1.07£0.09 ppm  0.98+0.07 ppm  1.01£0.03 ppm LATRET H A5, MFHOHEAD) BELVANVIIHULT
TPPS 3 BIFSERER D2, BEERCBEED

a) NIES: National Institute for Environmental Stu-

dies (Japan). b) The serum sample was not depro- BE» LR FIABPERITHBHEEAS.
teinized (AAS and ICP etc.). c) This serum sample
was deproteinized. d) This method (FIA) X [y

1) T. Makino, H. Wada, G. Nakagawa: Anal. Chim.
Acta, 176, 41 (1985).
9) WIFHE, FEM—: BER{LE, 8, 266 (1979).

: i
3+5 MEFDHNER 3) T. Makino, J. Itoh: Clin. Chim. Acta, 111, 1

RBMEE LTI, 4 XOMERCE bomE (B (1981).
ANERFFERT (NIES) ERR OZEHER K NIES No. 4 % 1{F 4) S. Igarashi, T. Yotsuyanagi: Anal. Chim. Acta,
; A - 281, 347 (1993).
z. BIEAE Iz .4 X ’ NS

DIMEEFAOTRS ¥/ BIERTRICE 2 HOMEZ &)

BRI (AAS) THIFE U 7SR, MBS ¥ 3 6) A-HREBEE: L% & T3, 41, 258 (1988).

I NEIXNTVEIENSD 1. 4 XKV b 7) K. Ueno, T. Imamura, K. L. Chang: “Handbook
MR OEOEBIER L, AAS THIFE L 72 BN O fREE of Organic Analytical Reagents”, 2nd Ed., p. 424

(1992), (CRC Press, Boca Raton).
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Determination of copper(Il) in serum with a,3,7,0-tetrakis(4- sulfonatophenyl)
porphme by FIA with spectrophotometrlc detection. Hiroaki Apacui™, Shukuro
Toarasur ™ and Takao Yorsuvanact™ (*Department of Molecular Engineering, Faculty
of Engineering, Tohoku University, Aramaki-aza-aoba, Aoba-ku, Sendai-shi, Miyagi
980-77; ** Department of Materials Science, Faculty of Engineering, Ibaraki University,
4-12-1, Nakanarusawa, Hitachi-shi, Ibaraki 316)

- A copper(Il)-a,B,0,7-tetrakis(4-sulfonatophenyl)porphine (TPPS) complex had an
absorption maximum wavelength of the Soret band at 413 nm (molar absorptivity:
4.76X10° mol "' dm® cm™'). Also, in the presence of L-ascorbic acid as a reaction
accelerator, the copper(Il) ion quantitatively formed a stable complex with TPPS within
one minute at room temperature. Based on these results, the spectrophotometric
detection-FIA system of copper(II) determination in serum was developed. The pro-
posed FIA is a double-line manifold system consisting of a line for spectral shift and one
for complex formation. Recommended procedure: A 0.2 cm® serum sample is placed in
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a beaker. A 0.1 cm® aliquot of 1 mol dm ™ hydrochloric acid agueous solution is added
and then mixed. After standing for 5 min at room temperature, 0.1 cm® of a 1.2 mol
dm™? trichloroacetic acid aqueous solutlon is added to this mixture and centrifuged (2000
rpm, 5 min). After ﬁltermg, 0.1 cm® of 1 mol dm ™ ammonium acetic acid buffer solu-
tion is then added to 0.1 cm® of the filtrate. Fifty ul of the mixture solution is injected
into the FIA system. At least eighteen samples can be determined within one hour {the
RSD: 1.6% (5 determinations). This method was applied to dog and human serum
with satisfactory results.
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