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The Determination of Metals in Foods by Atomic Absorption
Spectrophotometry - III

On the determination of iron.

Hiromitsu Osaba. and Ikuko GoTto.

For the purpose of determinating the iron in foods, alomic absorption spectro-
photometry was applied. Iron was determined by the condition at lamp current of 15/
mA, wave length of 248.3 m#, acethylene pressure of 0.35Kg/cm, flow rate about 1.5
L/min, and air pressure of 1.3 Kg/cm, flow rate about 7 L/min.

The results of investigation on the influence of hydrochloric acid and coexistent
elements on iron determination were explained that hydrochloric acid, tin, zinc, chromi-
um, sodium, magnesium, copper, cadomium, cobalt, mercurv and nickel interfered with
the iron determination only slightly, whereas phosphate, aluminium and silicon interfered
with it remarkably, but the interferences were eliminated by adding excess amount of
strontium.

Iron in foods was delermined with treatment that foods were burnt to ashes in an
electric muffle furnace at 550°C, and after the ashes were dissolved with 10ml. of
6 N hydrochloric acid and dried up on a water bath and dissolved with 4 ml. of 6 N
hydrochloric acid and made up to 100 ml. with water and pipetted 5 ml. of the acid
solution and added 5ml. of 6 N hydrochloric acid, 2500 ppm of sirontium and 5ml.
of ethyl alcohol, and made up to 100 ml. with water and determined at 248.3 mx.

Recoveries of iron added to the sample solution were found 1o be satisfactory, and
the values obtained by this method agreed well with those obtained by o-phenanthroline
method, and the reproducibility of analytical values was also satisfactory, that is, the
coefficient of variation for iron was 1.63% for skipjack and 4.23% for clam.

Contents of iron in marine products were about 1-20 mg%, and the content of that
in shrimp was the smallest of all marine products examined, and contents of thal in
clams were remakably high in comparison with other fishes.
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HEEDO—F—1ZKOEK 9cm DHRBIKROLDTER, TEF UV REROL.

1.2) BB SRAEMENEIIBNMST 1 87 v =9 4 3.512g ZKICIAREL, #IEE 0.1 ml Zimx,
KTH500ml Iz 3. COEKIZTIml=1mg Fe TH5. COEBERRMLTERLL.
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SKORREICH S T HROBEE Fig. | Fig. 1 Influence of hydrochloric acid
ICRL7- ¢ 6 N H@ 3ml 3 TIRYOLERRE on iron absorption.
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Table 1 Influence of silicon and effect ’;‘
of suppression agents on iron g 001t
absorption. ™
[¢n]
. 3 0
(pf:n) (pssatn) Suppression agents 0.D = \._‘_‘\_.
c -0.01
10 0 0.130
10 300 0.097 -0.02
10 300 25000 ppm Sr 0.128 . -
10 300 3000 ppm EDTA| 0.095 0 1000 2000 3000 4000 5000
10ml Methyl iso-
10 300 Buthyl Ketone 0.195 Sr (PPm)

Fig. 2 I[nfluence of strontium on iron
absorption.
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7o$% 8 2500 ppm TGRS BV o N/ D TRER T 2500 ppm RMT B EITED
7.

NBRA PO YFOLARRNT ALY /A XPBEBICKNELUD. 2CTCOREEERRT
B HICHi#EET Lo#E Table 2 ICRL 2z 7oa—n 5 ml iGNd 2E /4 X547
WY, TABRELIL LA LEZPED-OTEARERTRETT I — 5ml BINT 52 &4
7.
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Table 2 Effeci of ethyl alcohol on iron

absorption. 001

Fe Et-OH ) —_ 0
(ppm) (ml) : g

10 0 0.056 2-001

10 3 0. 066 S

10 5 0.076 o -002

10 10 0.078 ©

10 15 0.078 -0.03

10 20 0.079

0
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BE M TE 3 L2 HT:.
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Si.P.Al (Ppm)

Fig. 3 Influences of silicon, phosphate and
aluminum, and effect of the addition

of strontium on iron absorption.
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Fig. 4-1 Influences of tin, zinc and chromi-
um, and effect of the addition of
strontium on iron absorption.

O—0O Fe+5n
@—@ FetSn--2500 ppm Sr
A—A Fe+Zn
A—A Fe+Zn+2500 ppm Sr

3 —{ Fe+Cr
B—8 Fe+Cr+2500 ppm Sr

— 262 —

C—0O Fe+Si
@ —@ Fe+Si+2500 ppm Sr
A-—A Fe4P
A—-A Fe+P+2500 ppm Sr
11 Fe+Al
H—M Fe+Al+2500 ppm Sr

ZOWBRIT Fig. 4-1, 2, 3, 4
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Influences of calcium, sodium and
magnesium, and effect of the
addilion of strontium on iron

absorption.
O—C Fe+-Ca
@ — @ Fe+Ca+2500 ppm Sr
A—A Fe-+Na
A—A Fe+Na+2500 ppm Sr
O0— Fe+Mg

B —MN Fe+Mg+2500 ppm Sr
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Fig. 4-4 Influences of mercury and nickel,

Fig. 4-3 Influences of copper, cadmium and
and effect of the addition of

cobalt, and effect of the addition

of strontium on iron absorption. strontium on iron absorption.
Fe+Cu O—0O Fe+Hg
Fe+Cu+2500 ppm Sr @—@ Fe+Hg+2500 ppm Sr

A—A Fe+Ni

Fe+Cd
Fe+Cd+2500 ppm Sr A—A Fe+Ni+2500 ppm St
Fe+Co
Fe+Co+2500 ppm Sr
0.2
5. B B B 2
HOKREOBEREC 6N Hk 5ml, it -
[+ o]
AbravFoLaiFESmI{X e ryFy L2500 N
ppm), TFATa—n 5 mliRlil, " g
KT 100 ml iC L TRICRL - BIERHEDFIC
BEBEERIL /.
o Bt Fig. 5 ITR L 2 < 0~15ppm 0 5 10 15
OHETHEEZRL L. Fe(ppm)
6. BT oZoERE Fig. 5 Calibration curve for the determi-
- . 4 rER —eno nation of iron by atomic absorption
Hit10g FEHOE — 4 —IKFFRL, 550°C spectrophotometry.
OBRFICTELITKILL, TOKAE6NKE The standard solutions contained
- SN y s 2500 ppm of strontium, 5ml. of 6N
% 10ml KESEL ok LTRRLET 5. hydrochloric acid and 5ml. of ethyl
alcohol.

1oL 2o# 6N HEE 4 ml IKEHL, 100
mlOERE7 72 2B LTEHATI00m] T
T3, COBEBESMIIZONERS ML BIEX o vyFOLEKRSm, =Fv7ra—w5ml %
BnL, #FHKT0mI LT ERUABMELHICIDAIEL, REBISHBOBERD 3.
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Table 3 Recovery of iron added in tuna and haby clam,

Content of Added Fe Total Fe Recovered Fe Recovery
Fe in tuna
(mg) (mg) (mg) (mg) (%)
2.32 2 4.32 4.25 96.5
2.32 5 7.32 7.45 102.6
2.32 10 12.32 12,76 104.0
Content of Fe Added Fe Total Fe Recovered Fe Recovery
in baby clam )
(mg) (mg) (mg) (mg) (%)
2.69 2 4,69 4.65 98.0
2.69 5 7.69 2.25 111.2
2.69 10 12.69 12.56 98.7

Table 4 Ccntents of iron in marine producis, and comparison of the results of
o-phenanthroline method.

Atomic absorption o-Phenanthro- Ratio
Marine products spectrophotometry line method
(mg%) (mg%) )

Horse mackerel* 2.40 2.80 85.7
Mackerel* 1.87 1.82 102.7
Mackerel** 4.08 4.7 86.6
Sardine* 4.08 3.94 103.5
Sardine** 8.59 ‘ 9.02 95.2
Tuna** 7.80 7.60 102.6
Skipjack** 18.05 19.00 95.0
Sea bream¥* 4.80 5.16 93.0
Salmon** 6.96 7.30 95.3
Crab** 5.04 4.79 105.2
Shrimp* 3.53 3.41 103.5
Shrimp** 0.67 0.72 93.1
Octopus** 7.28 6.90 105.5
Cuttlefish* 4.24 4.08 103.9
Bloody clam* 11.68 11.79 99.1
Baby clam* 12,12 11.60 104. 4
Clam* 9.16 8.59 106.6
Oyster** 8.59 9.02 95.2
Corbicula* 13.08 12.90 101. 4
* raw
** canned

8. BEFTOHBEFELLUVREFREGEAWEE O-T <+ bR Y VECLIEREOLE

HBRPOHEFRIT Table 4 IKRLMC 1~20mg % TH 0, AHOBSFTERMBOANE
ZHRTPPEM ot TR O-7=2F Vo) yEIHELERI Table 4 iRLAWIEF
REEE/.
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Table 5 Reproducibility of analytical value. Sam ple

Quantitati Quantitati homogenize.
uantiiaiive uantiiative
Number of value of iron vah(.:e of iron I-IIomogenate
(mg%) mgg) ash at 550°C using an electric aven.
measurment | (QuisGicky | (Clam) ' g
Ash
1 18. 08 10.20 add 10ml. of 6 N HC], and dry up on a
2 18.72 9.76 water bath and dissolve with 4ml. of 6 N
3 19.12 9.76 HCI and make up to 100 ml. with waler.
4 18.72 9,44 Acid solution
5 18,72 9.24 pipette 5 ml. of the acid solution and
6 18.72 9.24 add 5ml. of 6N HCI, sml. of strontium
Average value 18.68 9.61 chloride (2500 ppm Sr) and 5ml. of ethyl
Standard deviation 0.305 0. 406 ) alcohol, and make upto 100ml. with water.
Coefficient of Determination
n 1.63 4.23
variaton (%) (At 248.3 ma)

Fig. 6 Procedure for the determination of
iron in foods by atomic absorption
spectrophotometry.
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FFENNMITEORBIE 205 oD AROR—AMEZMEH 2L 2T 6 mMAEL, #EMD
EEEEERMI.. TOHHT Table 5 ICRLIML Ay A (hEs) OEBHFRNILL.63%, 7
Y OEMFEIZL.23%TH 7. COHEBERFEFROCS AL 38toeBEE L TH4S
BRTE2bDEEXS.

E %=

ERBOHOEREBUEIEILT O-72F v o) VESAVWLNTVSY, COFEEZERED
HA%, EoY vEBBEETSEROBAELELDHEBRELALT S, 2 HNHENESES
s, CHIZRLUTHTFRIADFEEEXELEOEESEEBNA N, —HOMREXLROEED
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7 #

1. aRdogs i, LrbERCERYT 2 BN TRFEOLAIEHEERIIL L.

2. EFBOCARSTE KL 280 EFBICOVT BENUBRIETRYL, 20EREL 2D
7-. MBEHE 248.3me, W 200V, 7 v7EH 15mA, RY o ME 0.2mm, TEFLVE
0.35 kg/cm®, 15//min, E%E 1l.4kg/cm®, T//min &L 7.

3. HETLTEOEBCDOWTHALERYAE TAriz=ves, Vv, 2X, BB, Jo—ops
PREOBEOENICESE L0, WINSRERRICR ba Y FUs 2500 ppm ZRMT DT &ITE
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DTNSOTHEIMET ST EMTEA.

4 APoYFULDORMCIEY /4 XBRRE B HESE#ECEEH, WERDCZFLT
wa—wn 5ml BERL, BMERCAS—F—~o FEL1B74F VBISRICHI0SEREL, KET
BT EILIDERI /4 XEMHT HL LMTE .

5. RMEMURERZTTIE - o BIRITRIEGERZE .

6. BETRNMENTEE O-7 2+ v o) YHEEOFREDO MEETE - - M2IXREEE
7.

7. FETBREMEHIE L ZERMO HREER R—RFHRIC>HT 6MBELHE Y
A, 7y ) OEBFEEIIEhEN 1.63%, 4.23%Th -1

8. KEAZTOHEOEEIT 1~20mg% THY, /hxesiiblnl, RACEBNSAE
NnTHi.
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