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THE DETERMINATION OF METALS IN FOODS BY ATOMIC
ABSORPTION SPECTROPHOTOMETRY— ]

ON THE DETERMINATION OF MAGNESIUM

Hiromitu Osada and Ikuko Goto

Atomic absorption spectrophotmetry was applied to the determination of magnesium
in foods.

(1) Absorbance at 285.2mg was measured for magnesium.

(2) A liner relationship between absorbance and concentration was found at 0-1.0
ppm for magnesium.

(3) Sample was laid in ashes in an electric muffle furnace at 550°C, and after the
ashes were dissolved in 4 ml. of 6 N hydrochloric acid and made up to 100 ml.
with water, the solution was submitted to analysis of magnesium.

Silicon and aluminum interfered with the determination of magnesium remarkably
and other metals interfered with the determination of it slightly, but the interferences
were eliminated by adding excess amount of strontium chloride.

Recoveries of magnesium added were satisfactory, and the values obtained by atomic
absorption spectrophotometry agreed with those obtained by EDTA titration method.

(4) Reproducibility of analytical values was satisfactory, that is, coefficient of varia-
tion was 3.3% for magnesium. ’

(5) Contents of magnesium in marine products were about 30—60 mg%.

Since the determination of magnesium by atomic absorption spectrophotometry is
convenient and rapid, and the interferences of coexistent elements can be controlled
by mere addition of strontium, it is considered that this method is best for the deter-
mination of magnesium in foods.
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Optical Density (285.2 m#)

L

~

X

E 0.02

o~

0

]

s 0.01

2 //dfgg;f:jr-—'_

-

—

w _d——‘°‘——_-_ —
S Q 3 T t S
=]

—

ﬂ

2 o S8 100 200 300
o3

o

o

Cr. Fe. Sn (ppm)

Fig.4-1 Influences of chromium, iron and
tin, and effect of the addition of
strontium chloride on magnesium
absorption
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Fig.4-2 Influences of lead and zinc, and
effect of the addition of strontium
chloride. on magnesium absorption
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Fig. 5 Calibration curve for the determi-
nation of magnesium by atomic
absorption spectrophotometry.

The standard solutions contained 2500ppm

of strontium, as SrCl,, 5 ml. of 6N hydro-
chloric acid and 20 ml. of ethylalcohol
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Fig. 6 Procedure for the detemination
of magnesium in foods by atomic
absorption spectrophotometry
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Table I-1 Results of recovery experiments of the added magnesium in tuna meat

i Content of Mg | Added Mg Total Mg Recovered Mg | Recovery
in tuna meat i
‘ (mg) (mg) | (mg) (mg) J *)
‘ 30.0 10.0 | 40.0 43.5 105.0
30.0 20.0 50.0 52.7 102.5
30.0 30.0 | 60.0 82.7 101.7 ‘
30.0 40.0 70.0 73.3 102.7

Table I-2 Resulis of recovery experiments of the added magnesium in various foods

Content of Mg| Added Mg | Total Mg |Recovered Mg| Recovery
Marine products in samples
(mg) (mg) (mg) (mg) (mg)
Sardine* 41.5 20.0 61.5 61.0 97.5
Sardine¥¥ 46.2 20.0 66.2 67.5 106.5
Mackerel* 27.0 20.0 47.0 47.0 100. 0
Mackerel** 28.3 20.0 48.3 49.0 103.5
Whale* 37.5 20.0 57.5 56.0 92.5
Whale** 28.3 20.0 48.3 47.7 97.0
Mackerel pike* 33.0 20.0 53.0 52.0 93.0
. Mackerel pike** 41.1 20.0 I 61.1 61.3 101.1
Cuttlefish* 61.2 20.0 81.2 82.2 105. 6
Horse Mackerel* 32.6 20.0 52.6 52.5 99.6 :
Salmon** 41.8 20.0 61.8 63.5 108.5 '
Crab#* 50.0 20.0 70.0 71.0 105. 0
Baby clam* . 65.5 20.0 85.5 85.0 97.5
Baby clam** 38.0 20.0 358.0 58.5 102.5
Bloody clam* \ 53.0 20.0 73.0 72.5 97.5
Bloody clam** 62.5 20.0 82.5 82.8 101.5
* Raw ** Canned food

— 379 —



8. BRPOIIRIIL

Table I Comparison of atomic absorption spectrophoto-

metry and EDTA titration method for the determination DERI-BYSRFERKE
of magnesium in foods ¥ A¥% & EDT.Ag
M od Atomic a}llbsorption ED’ll‘lAdtitration EELOEE
arine ct ectrophotomet: etho . s
TG procucts | e Me e | “Me (me®) BREAPOT 4V Y LOER
Salmon* 41.8 41.3 BEELT, EEFELLTERSR
Mackerel* 28.3 29.6 ATWEEDTANERSE, &
Crab* 50.0 49.3 .
Bloody clam** 62.5 63.6 BEDHBETE 1. TO/
— o 4
s anned food I RiIrE2ICRLEDL . IR
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Table H[-1 Contents of magnesium in raw marine products

ExEE:.

DOLOER >
— . g Moisture
(YR UI-EBEICED, Marine products (mg%s) .
BADKEERDTIS RV U A
Mackerel 27.0 68.4
SHEERAELE:. 2oERRE Mackerel pike 33.0 67.8
SKRRELIZMLCH 7. &ED Tuna (Yellow fin) 31.2 76.6
Horse mackerel 32.6 73.8
KERRR, —RICARO~7 Titefish 37.5 82.4
Aoy nSBiclk~T, BEO Wrasse 36.0 81.0
— - Sillago 37.5 82.4
Zhi PP @D, Flatfish 2.3 6.0
HEARO=I2V v L& B Cuttlefish 61.2 83.0
1, THIADbDREL | Frave 31.2 800
Baby clam 65.5 82.4
TOESTO, T EER Clam 45.3 87.4
ELLBLILTOE. COES Bloody clam 53.0 78.8
Earshell 53.1 81.2
T4 OFE, ElChTH

RO A2V ARBRBIILOERIE, Bl#&f Table -2 Contents of magnesium in canned

BICETI00°C 8 3ERT 50, £
BEHLE-bDEEZ 3.
RBINSOEBEFEERNICE TS, &
TREINLX-THRRILIbDEEZS.
0.8 R B ¥
RFRAESESTEORELZMS1-DIC, &
ROR—REEHUERZEZC6EBEL, M
EHEOEHREERD-. TORBE4ICRL
7o, EHEHKI 3.3 CTH-7c. TOHE
BER, RFRESAEMMREICLZ-S 2oy

marine products

Canned Marine products Mg
(mg%)
Salmon 41.8
Mackerel 28,3
Tuna 30.0
Sardine 46.2
Crab 50.0
Whale 28.3
Mackerel pike 41:1
Baby clam 38.0
Bloody clam 62.5
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Table N Reproducibility of anarytical value LADEBELLT, +HBRTEEOOLEL

5.
Number of Quantitative value
of magnesium (mg%)
measurment (Tuna meat)
1 35.5 % §
2 34.0
3 33.0 BRPO</ 3y LDERIYL, ERFEL
4 36.0
5 36,0 TEDTAMER, KAFRECIOTEIDbA
6 35.0 TWBR, ThoOHEREBESERCAET
Average value 34.75 ; = N - 3
Standard deviation 1. 145 ARRERMSE (P25, 2 EDTANE
Coefficient of variation .3 % BERUELUERASRABLLYD, EFRGEE
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Y FEREMIC 1 HO7 « F YERICH 0MIRELLE. KETSCLLIDRAIC 4 XF
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