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pounds in biological sample also had no appreciable
effect on the determination, whereas thiol compounds
such as glutathione and cysteine interfered with the
analysis. However, the interference could be blocked
by treating the sample with N-ethylmaleimide prior
to the fluorescence reaction. The linear calibration
curve was obtained over the concentration range
(0.4~50) nmol arginine in 3 ml of the reaction mixture
in the presence of (10~100) nmol of each of 21 amino
acids and glutathione. The coefficient of variation
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of this method was 3.89 (n=16) for 1.0 nmol of
arginine.

(Received June 12, 1981)

Keyword phrases

2,3-naphthalene-
dicarbaldehyde; B-cyclodextrin; fluorescence reac-
tion; modified reagent of o-phthalaldehyde.

specific determination of arginine;

ERNFRFEAEICEIIRAFDH R IV LOER

A 3R®, M

W, W E

(1981 4 6 § 29 A% a)

BAERTEREEIESKRETHLD, REOHIF IV AQOHEERIZEVWTE, RP~t Y v 7 AR

FEL, tohBER&ELhEV.
A2 EA L, Rp&BERIC,
OBEHATTFHEREL L.

A== ETFRIE, 0.1pg Cd/l-urine & 5 73,

FDid, RPEEBEHICX,
QEFREZ VATV = FRBEERCES VvV TE—-F

R E B b MR- BRRILKFEKEIC X

IHEBEB{ILKEKRKDO S F I v aERBRECES

PEEL-ERETH), BEMELS IR IIECREINS. 24 R (0.36pg Cd/l-urine) % A

RSO ZEHHREE 1.769% LARFTH 7.

1 f#

I, BEPCEE IS EE - FREMEY, B
Bd 5\ g A BEY RIETZ LA RMBEL e
b, BIETEARBOBBRESEOHIUAEETRT
W5, BREELIRFOL7 v AV, RO 7 v s (1)
EZ7wan (V) oLfRERD @woWTHE L. RRT
i, A FIv Ao ABATERILESH RicbFERY &
IRTVABRFPOI F I Y a0BBERCOWTHET S,

RPDEBEBOSINIIFEREEG T 5 A~RXHK
B L35 THAREEND DY, REOFHERERT
— 2 DEEWEL» LD BEHFSCEBFE T RORTFRXE
IBEEED BT BRED B, — BB Rbhorn ¥
IV ADPTEL, BRI RIK/LHE, APDC-
MIBK #iH{ L, JRFRESHTTEHAN L B 599,
EHE D5\ MBANERE T, BHF O BEYIE

*FEMERELERRELER  AREREH A
Bf 2753

i

O, NHERHY CHE Lo Er DB, X, A
&7 4 5AVIRERFON F Iy 2% BELLEETR
KHH Licd 0 LREBRBXIIAREE L (EL
SR, BHFERTEREST LicdbodbbhrsrY. %20
fi, RRUCMFOLSBOERBCK T, FTEHHIHHF (V
VEE, YV VEME, TAa2LYVEE T vE= Y AT
E) ERLLANEOLD LD, X, =Y STV
A=A FAEBELHGLRTL 599,

EE LI, &Y, BEEEEYRARIS, RPOHHE
Y, EREBROPENKREL, TFHEANFEALEVTSY,
BEIVADYITFADAS Y 2 779 FRIREKFL
K, tonBERfohicdh ot X, R0z e
AL FT Vo KER b (1) Jeehzsv? 2RI Ich, 7
V39 ADERROBEBINKEN -1, 22T, EEM
TR v7E—FERVT, #AVIvADT7F LA
v 2777 Y FRIREGEEL, &B» — 1 FABEEY
FRT e E0EY L, RUBEBCRBROBEF
REYER L TFRREYB o THET 5.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

B %

2 AELEE

2.1 K E

SRR BEHUY LRBRICERLW B CHR L.
AFIvAEAERE K (1000mg/l) : &BFH»F IV A
(R siE®, 99.999%) % Fv, JIS K 0102 (1974)
CHUANLE. GROKE, @ERRLTAVE.
30 % @ERILAKEK : SEEALFEREER, FOEME
RETFEESTE, ROSHbEREREA V.
ARERARZECHRA A Y LidbDEAY, LoD
KERTRCHERERSEZ AW,

2.2 ¥ WK

By 170-50A BET-BIKESHT, it GA-2 A
V3774 7 r=A4F—2ROMFER LR KIRIC
RS F Iy AhERBT Y 7R, RTLEROSy
sy FRECHRAAMNAEEREKRES v 72 ER
L. REPOTEARE, =XV IATHE < 70Y
Ny b (10pl A) 2EALE. ROBXRXSMRE, AB
SIRERLAEABEEISFAIHRTIT .

3 EBRF
3.1 MAPFERTFRAZEDOANERY
BRECH ¥ Iy aRBEICHEmML, 3-3 Ol
R X » TE-RERE, RO Vv AEERKE A
v, B ETFREEOAELESE LKL, Tablel
Rt AEEREDT. Ik, BREXZA - D7 2L
D, X, R, 25y VIBRIREYSFERED2
_vira—F—REHLE.

Table 1 Operating conditions
Analytical line 228.8 nm
Lamp current 7.5mA
Argon gas flow 2.0kg/cm?, 2.6 1/min
Drying 150°C, 30s
Ashing 300°C, 30s
Atomizing (ramp mode) 1800°C, 8s
Injecting volume 10 pt
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Fig. 1 Effect of ashing temperature on the rela-

tive peak height of cadmium in synthetic
urine

Cd : 2ug/l; Tungsten carbide treated tube
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Fig. 2 Effect of atomizing temperature on the

relative peak height of cadmium in syn-
thetic urine

Cd : 2pg/l; —O— Untreated tube; —@— Tungsten
carbide treated tube; —A— Tantalum carbide
treated tube
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Fig. 3 Interferences of coexistent elements on the

relative peak heights of cadmium

Cd : 2ug/l; —O— Untreated tube; —@— Tungsten
carbide treated tube
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Fig. 4 Effect of dilution on the determination of

cadmium in human urine

—— H,0; 30ml; ---- H;O; 20ml; —~O— Signal
peak height obtained; —@— Signal peak height X
degree of dilution

0.00005 % LAF) 2% 2.15pg/1 LIRHBDH F I 9 A
VAR X DBt Fhiea L, FEMEEEORTHR
YF (7 F 3w Ak Lpg/l, $RKME 10pg/l) T
12, P 0.45 g/l Th 1o, SRR 1/l
BETH-T. #oT, ERBOMEC S TIRARE
RERELRE LB BDEN Do, X, Kenicd, @R
SEAC s ¥y Ak i s EERNE Y AL
B, EMERC I IRBROEX LERCEEITHS
DT, KFDH ¥ I v 2HHEAVEEXDNOBSE
BEINE L EATHETS 5.

L, RE<trY .y 7213, K#EARCLD, XEHR
BRI X b Ric s 0T, REREIIAVIOIE S HEE
ThD XN, wA27rvE, ATy TTBUEBRRER
WmT5E, DI FIv 20 BEHAEDLRZ®D
T, ¥y A2 NER 1 BRU EREE L TRV

BT X A BIERRT, RUEET 0.02pg/1(x
VRAH =L FBES L5 2V ISAT VA
A FAEEE L2HBREL D) THHY, FEOE
ETHRI, RARLARMEL 2EFRLERTH L, B
%4 0.1pg Cd/l-urine & ic3%,

4.6 EKEEORKH

RAB#H:5 A (A~E) o, BRE—RK, 0l
108 Z A DR, it 24 BRIRZIRELL, 3-3 OFREEE(F
XD RPDH F v ABERJE LIcKR%Y Table 2
Rt ok, RREREELEBRSEL, 24 KH
Riztc % 2 ¥ CABRBECEREL T W ok, Kk

Ek, Mg, B ERFEETREBECIIRPONF IVAOER 773

Table 2 - Analytical results of human urine

Samplen) C‘%pg;l“)“d Sample® b C‘épg}‘,‘)“d
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B 1.00 E, 0.66
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c) First
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urine; d) 24h urine
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Determination of cadmium in human urine
by graphite furnace atomic absorption spec-
trometry. Tokuo SmmMizu, Yoshio SHijo and Kaoru
Sakar  (Department of Environmental Chemistry,
Faculty of Engineering, Utsunomiya University, 2753,
Ishii, Utsunomiya-shi, Tochigi)

A trace amount of cadmium in human urine was

15) FHEB= : &

16)
17)

18)
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determined by graphite furnace atomic absorption
spectrometry. A urine sample (25 ml) was -digested
with 5ml of HNO; and 30 ml of H,O, in a long-
neck flask on a hot-plate (200 °C), then diluted to
50 ml. The standard addition method was carried
out before digesting.. Ten pl of the resulted solution
was injected into a tube treated with tungsten carbide,
and the cadmium signal was measured with the ramp
mode atomization. Interference induced by organic
materials in urine was avoided by HNO,~H,O, di-
gestion. Interference induced by inorganic salts could
be reduced by 2-fold dilution and tungsten carbide
treatment. The cadmium signal was separated suf-
ficiently from the molecular absorption due to NaCl
etc. by the ramp mode atomization. Since the blank
level of H,O, was relatively high, the determination
was limited to about 0.1 pg/l. The coefficient of
variation was 1.76 % at 0.36 pg/l in 24 h human urine
(n=4). The time required was (8~10) h. The pre-
cision of this method was higher than those of direct
methods, and the reasonable values of urine levels
of cadmium were obtained.
(Received June 29, 1981)

Keyword phrases
determination of cadmium in human urine; graphite
furnace atomic absorption spectrometry; tungsten
carbide treated tube; effect of dilution.
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