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Table 1 Instrumental conditions for Hitachi Z—AAS‘
Element Co Ni Mn Cu
Wavelength/nm
240.7 323.3  279.5 324.8

Slit width/nm
0.8 0.8 0.8 0.8
H.C.L. current/mA
10 10 7.5 7.5
Ar carrier gas/ml min !
200 200 200 200
Ar interrupted gas/ml min™'

30 30 30 30
Drying 100~150°C, 30's 100~150°C, 30 s
Ashing 1200°C, 30 s 800°C, 30s
Atomization 2600°C, 15s 2600°C, 15 s

SOPFEMRER LY, BHERFH 1 mg H¥720 OBIEE % K
W, T ZITRETHEERBO 2 OBERINEIC LY
EET 5.
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H¥ 585413, ABARENEL —EICT 5 I LR
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BOEREEEYBE2H55E5PLIELIEDH 5.
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T AT, BEEHRER 2 EEIE CBERINY 5 D&
R#Ech v, SUBERMEOBEH O 120 BBEERE 2
WU -BaE - mBaEREzY, H—REBICER
ERVDT, BRABEIEDRE & IERIE 5% O DM

BrET 5.
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75, Eames 5D HEZBEHALUKBEED &S AN
HUSHh%BANITRT EARKIC, EELOHERIEEN
5 ORIEOBRICELD & ZIRITRT.
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Fig. 1 Relationship between nickel absorbance
and sample weight

Sample: NIES Tea Leaves; Line I: 5 ul of pure wa-
ter added; Am: nickel standard solution only, 5 ng,
10 ng and 15 ng of nickel added respectively; Line
II, III and IV: 5ng, 10ng and 15ng of nickel
added to powdered NIES Tea Leaves respectively
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Fig. 2 Calibration curve for nickel by standard
addition method for solid sampling technique
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Table 2 Analytical results for nickel in NIES Tea Leaves and Pepperbush

Sample Ni added/ Factors" Eames mgtlhod/ Proposed rgf:thod/ Certified X?lue/

ng a b ugg ug g ng g

NIES 0 0.2359

Tea Leaves 5 0.2766 0.1566 8.8 6.11+0.3 6.5+0.3
10 0.2229 0.4241 5.3
15 0.2791 0.5396 7.8

NIES 0 0.3132

Pepperbush 5 0.3215 0.1862 8.6 9.310.7 8.7+0.6
10 0.2943 0.4075 7.2
15 0.3159 0.5171 9.2

+ Abs.=aXW+b, a: abs. mg~', W: sample weight (mg)

Table 3 Analytical results for nickel in NIST Citrus Leaves and BOWEN Kale by the pre-ashing method

Sample Ni added/ Factors” Eames mgtlhod/ Proposed ril?thod/ Certified X?lue/

ng a b ug g ug g. ug g

NIST 0 0.3054

Citrus Leaves® 5 0.2446 0.2796 0.5 0.8 £0.1 0.6 +0.3
10 0.2252 0.5057 0.5
15 0.3031 0.6875 0.8

BOWEN 0 0.2327 _

Kale® 5 0.1269 0.3231 0.34 0.8710.06 0.895+0.138
10 0.1795 0.4413 0.70
15 0.1593 0.5913 0.70

a) Abs.=aX W+b, a: abs. mg” !, W: sample weight (mg); b) concentration factor: 8.5; ¢) concentration factor:

5.8
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H 59,
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sub-ppm LAXND =y FVOER  EAFSEBORT
Bk &% sub-ppm LNV D =y FIVDERBRIZBL
TWEBRICEE L7 k5 ICBSF I L A RIKILIBREESE
TH0, EMERFOH)TL, TR TYTLBED
EESSHNTEEERLEELEL 2L I
T % 13, # Z T NIST Citrus Leaves, BOWEN Kale
D sub-ppm L~V D =y IV DERIZHE W TIEHIK
{bisEiE % U, KL U o R o BEEE &I
WHUT, 3 EEMIEERINELEZBRT S E2RAAT.
FEAERIE Table 3 ICRT KO IXAEZBHT AL
ko> TRIFSERMSBOND EPHOMEZ ST

3+12 NIES Chlorella 0 3/%b b RU'$H, NIST
Orchard Leaves H ® A NN P D E B NIES
" Chlorella 0 250 b EEFRABEETRETE, &

BEFIGEVWEETH HH, TOMEBINN NOEEE
BEANBEHTEA L EDIPEA. EEMRIE Table 4
IZRT & 91T 3 SAHIEERINE TR SRERVE S
Nz, RISV T HEEEERSE LN O TEDY
TR U 2. NIST Orchard Leaves f D I /3 U b &
sub-ppm L~V TH B W ARIKILEMEZ BEE T 20
Z X VOBEE EFRE Table 4 IZ/RT & O 8 BEF 54
BErgsnir.

3e1+3 NIST Non-fat Milk Powder i ? sub-ppm
LALDT A OER EYRkho~ry v Es
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5h-8-% /) ) = WHILABEERE 2 AL IEET
LEIFSERNBONS Z EIZBLICHE L TE O
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Table 4 Analytical results for cobalt and copper in NIES Chlorella and NIST Orchard Leaves
Element Factors® Eames method/  Proposed method/ Certified value/
Sample added/ —_——— =i P
ng a b ugg ug g ug g
NIES Cu O 0.1804
Chlorella 2.5 0.1577 0.1335 3.0 3.6 £0.3 3.5 £0.3
5.0 0.1596 0.2678 3.0
7.5 0.1451 0.3973 2.7
Co O 0.0687
2.5 0.0484 0.1923 0.63 1.01+0.09 0.87£0.05
5.0 0.0219 0.3885 0.28
7.5 0.0237 0.5185 0.34
NIST Co O 0.1483
Orchard 1.0 0.1427 0.0958 0.14 0.15£0.01 0.160£0.034
Leaves” 2.0 0.1502 0.1901 0.16
a) Abs.=aX Wb, a: abs. mg~ ', W: sample weight (mg); b) by the pre-ashing method (concentration factor:
10.6)

Table 5 Analytical results for manganese in NIST Non-fat Milk Powder by the pre-ashing method

Sample Mn added/ Factors® Eames mEtlhod/ Proposed method/ Certified value/
ng a b ugg Hg g ug g
NIST 0 0.8559
Non-fat 1.0 0.7468 0.4664 0.13 0.2240.01 0.26+0.06
Milk Powder® 2.0 0.7124 0.7796 0.15
' 3.0 0.8723 0.9802 0.21

a) Abs.=aX Wb, a: abs. mg_l

DHE B%uL“V&Ohﬁﬂﬂm KICETHEmEL, |
BEERICH UL, FEFARIX Table 5 IZRT &5 2,
sub-ppm LNV D2 v A Y OFEBDOGESMEEAMEICH A
TEMEVERTEHE2PITIEIHE UBLIERBEREE
ZoNnb.
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REKME LT & 7z, NIES, NIST 75 & OiZMEREHE
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RBICLBEEDEANV DO —E—ETH 1275, 3 HEE
MEERINEE NS DOREEBODPOEREDEVE
BHELUCHAELBIbDEEZ ONS.

, W: sample weight (mg); b) concentration factor: 12.5
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A new preparation method of calibration graphs for direct analysis of powdered
biological samples by solid sampling atomic absorption spectrometry; Standard
addition method for solid sampling technique. Ikuo ATsuva, Hirotsugu MiNaMI and
Qiangbin ZuHaNG (Kitami Institute of Technology, 165, Koen-cho, Kitami-shi, Hokkaido
090)

A method for the preparation of calibration graphs has been one of the most important
problems in solid sampling technique with atomic absorption spectrometry. In order to
dissolve this problem, the standard addition method for solid sampling technique is pro-
posed for the direct determination of nickel, cobalt, copper and manganese at the ppm
levels in powdered biological samples by atomic absorption spectrometry. Accurate
analytical results have been obtained by using a miniature cup with solid sampling.
This method is also applied to those at the sub-ppm levels in some powdered biological
samples, which should be concentrated by a pre-ashing method with a conventional elec-
trothermal Muflle furnace. For these pre-ashed powdered samples it was also difficult to
prepare the calibration graphs. However it becomes possible to obtain good analytical
results when the calibration graphs are prepared by the proposed standard addition
method for solid sampling technique.

(Received September 24, 1992)
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preparation method of calibration graphs; atomic absorption spectrometry with solid
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