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The Determination of Metals in Foods by Atomic Absorption

Spectrophotometry - IV
On the determination of copper

HiromiTsu Osaba
Atomic absorption spectrophotometry was applied to the determination of copper

in foods.
(1) Absorbancy at 324.8 m# was measured to determine copper.
(2) A linear relationship between an absorbancy and a concentration was found

within the range of 0-20 ppm copper.
(3) Samples were burnt to ashes in an electric furnace at 550°C, and after the
ashes were dissolved with 5ml of 6N hydrochloric acid and added 5ml of calcium
chloride (2000 ppm Ca) and made up to 50ml. with water, the solution was submitted

to the analysis of copper.

interferences were eliminated by adding excess amount of calcium,

(4) Chromium and tin interfered with the determination of copper fairly, but the
(5) Recoveries of copper added to the sample solution were found to be satis-

factory.
efficient of variation for copper was 3.3% for green peas.
(7) Contents of copper in raw and canned foods were about 0. 1-2. 0 mg%, and the

(6) The reproducibility of analytical values was also satisfactory, that is, the co-
content of it in oysters was remarkably high in comparison with other fishes.
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Fig. 3 Influence of chromium. and effect
of the addition of calcium on
copper absorption.

Table 1 Influences of coexistent elements
on copper absorption.

+—a Cu+Cr+2500ppm Ca

Content | Coexistent | Recovered | Recovery
of Cu | element Cu
(ppm) (ppm) (ppm) (%)
10 0 10.00 100.0
10 Sr 300 10.25 102.5
10 Zn 300 10.25 102.5
10 P 300 10. 24 102.4
10 K 300 10.31 103.1
10 Fe 300 10.30 103.0
10 Ni 300 10.18 101.8
10 Hg 300 10. 30 103.0
10 Pb 300 10.12 101.2
10 Na 300 10. 00 100.0
10 Si 300 10.09 100.9
10 Al 300 9.52 95.2
10 Mg 300 9.84 98.4
10 Cd 300 9.88 98.8
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Fig. 5 Calibration curve for the determi-

nation of copper by atomic ab-
sorption spectrophotometry.
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Fig. 4 Influence of tin, and effect of the
addition of calcium on copper
absorption.
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Sample
homogenize.
Homogenate
ash at 550°C using an electric oven.
Ash
dissolve with 5ml. of 6 N HCL
Acid solution
add 5ml, of calcium chloride (2000 ppm
Ca), and make up to 50ml. with water.

Determination
(At 324.8 my)
Fig. 6 Procedure for the determination of

copper in foods by atomic absorption
spectrophotometry.
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Table 2 Recovery of copper added in Table 3 Reproducibility of analytical value.
green peas.
v Ql)uanttitative
- - alue of copper
C%O?rgege?zfn Added | Recovered | Recovery Number of measurement (green peas)
Peas Ca Cu (ppm)
m m m
(ppm) (ppm) (ppm) (%) ) 11.00
0.35 2 2.27 96.0 2 11.30
0.35 5 5.16 96.2 3 12,10
0.35 10 9.77 94.2 4 11.15
5 11.30
" 6 11.00
8. BERE
- . = Average value 11.31
RFBILARDPEEORER 51 DIThk Standard deviation 0.376
OF—Rp LR 2ELT6RAEL, WE Coefficient of variation 3.3%

BoOEGHFEEERKD. TOHERIZ Table 3

CRLAMCSESERERIE 3.3% TH -7, COBBMEIRTREMEAEICL2BoTREL
LTHHHRT22b0EE% 5.
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Table 4 Contents of copper in raw and canned foods. (mg%)

Raw food Canned food
Cu Cu

Skipjak 0.150 Crab* 0.124
Salmon 0.120 Salmon* 0.124
Mackerel 0.192 Tuna* trace
Horse mackerel 0.120 Shrimp* 0.093
Flatfish 0.100 Mackerel** trace
Fling-fish 0.120 Skipjak¥** 0.124
Shrimp 0.326 Mackerel pike** 0.124
Octopus 0.220 Cuttlefish** 0.540
Cuttlefish 0.550 Octopus** 1.230
Ovster 2.060 Bloody clam** 0.070
Baby clam 0.140 Baby clam** 0.124
Mushroom 0.493 Wreath shell®* 0.500
Pineapple 0.023 Oyster* 2.046
Tomato 0.073 Pineapple 0.020
Spinach 0.289 Mushroom 0.123

Green peas 2.310
* boiled.
** seasoned.

= #

1. ARGBOEARMC, UrbERKERT 2 BHTEFRLIIESITEEZRIF L.

2. BTPBESRSRECEZHOERR DL TEBNBRF AT, TOHERBLEED
72 MHWE 324.8me, B/E 200V, 7 Y7EH 20mA. RV v ME 0.2mm, TEFLVE
0.4kg/em®, 1.4//min., 2&E 1.4kg/cm® T7/min, & L7

3. LHETEDOEBIL ODNTRAKE I o— 25X 0GR E0MOTEEICEREBXIZL
teds, MORBFETLERBALEBLEP 7. TS 7a0—4, SOEBRAERDICANY
v 4 2000 ppm BWMT A LD RIFLITMRIT I EBTE L.

4., ERFE, BEBELLRBL, BRUEREEL.

5. ABIUREERNOREEZELIZR d&, T, b, SEZ, wvar—»oBEH
{EERTWH

X [

1) E.B. Sanaell : “Colorimetric determination of traces of metals.” 3rd. Ed., p.449(1959).
Interscienee Publishers Inc. N.Y.

2) JHEAS  EEEEYER 3, 62 (1954).

3) J.E. Allan : Spectrochim. Acta, 17, 459 (1961).

4) P.B. Zeeman, L.R.P. Butler : Appl. Specir., 16, 120 (1962).

—271 —





