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

ON THE DETERMINATION OF CALCIUM

Daizo Mori, Ikuko Goto and Hiromitsn Osada

Atomic absorption spectrophotometry was applied to the determination of calcium
in foods.

(1) Absorption at 422, 7mp was employed for the determination of calcium.

(2) A linear relationship between the absorbance and the concentration was found
in the range of 0-50 ppm calcium (Fig. 5) .

(3) Samples were ashed in an electric muffle 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 subjected to the analysis of calcium (Fig. 6) .

Tin, potassium, chromium and aluminum interfered with the calcium determination
remarkably, whereas zinc and iron interfered with it only slightly.

The interferences were elminated by adding a solution containing 6000 ppm magne-
sium, 200 ppm sodium and 1500 ppm potassium. However, when 50 ppm of aluminum
was contained, the interference was not elminated (Fig. 2, 3. 4.) .

Recoveries of calcium added were satisfactory, and the values obtained by atomic
absorption spectrophotometry agreed with those obtained by the EDTA-titration
method (Table T, II) .

(4) The reproducibility of the analytical values was satisfactory, that is, the coeff-
icients of variation for calcium were 2,6% for the apple and to 1.6% for the pear
(Table V).

(5) The amounts of calcium in agricultural products were : 20 - 30mg% in raw
vegetables, 3-10mg% in raw fruits, about 35mg% in canned pineapple and 3-15mg% in
other canned fruit, respectively.

Amounts of calcium in marine products were : 25-70mg% in shell-fishes and 10-20
mg% in fishes, respectively. (Table T, IV)

Since the determination of calcium by atomic absorption spectrophotometry is
convenient and rapid, and the interferences of coexistent elements can be controlled,
it is considered that the method is best for the determination of calcium in foods.
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EREMPGEL. REOREEL-TVWA.
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1. BERBIUHE

1+1 %8 : B3 ~—Fv o< 1390 E U 139-0420 RF BN BEEZ A
AHEBON—F—i3kOKIem QARRDIOT, ER - TLF LV v REEM L.

2.2 RE: ALY Y AEBBRIERELINVY I LELBOERICERL,. KTHERLT
AW LEEF 1000ppm OFEEAFEBNL, ChERRUTHEALL.

2 A2V ABRREB < AV y A8 R HBICERS, BREML VY va1.38, BRE
{tHYV oL T7.28%MA, AT500ml CFRLUCHVE. ZOBERICIE~S %~ ¥ 46000ppm,
# } Y U4 200ppm, A Y YL 1500ppmEFA TS,

2. RERGORE

BEFEEAMFRERRES v 7O0BKE, X))y 'R, BE. TEFLUEBIUERER
EHSMBEBIUBFILASLEEEEZ 210, ChoORERBORI LT b, £
DOFER, ROZBETRHET B LITED. HE 422.7Tmp, BE200V, ZH20mA, XY o ME
0.2 mm, T'{za"l/‘/f_EOBSkg/CmQ- 1.5L/min, 2&E 1.3kg/cm2, 7L/min.
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ez e . Fig. 1 Influence of hydrochloric acid
KT B, KRRTE 4ml D 6NEREH on calcium absorption.
RAT3ziicED.

4, HEZROEE

BRFBRESRDTER —RICEEZROBBRIL O LVDAT I EM, RETENENTE
LEBLIEAWLAHEENT 58, REBOBEBHRLELI 2P, KN TEREXOL
EPEERTARHICIZANTEROERREET I EBTHOLATL 30,
it,%@%é%%f?étbm]ﬁnA.zruy%vAmﬁ,vr$v¢A@ﬁ”%mM?
BHEBREINTVEY, AEBTR</

FYULBREORNCL 2 EBREDFES ¢
BRHETILLBIC, ALRTHEMT S~/ % ———K\\K‘“&~ﬂ~\w
YU LABROBEMRANVS Y LORBERE
XIZTEEEF .
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BESEHEBREOBEERRI LE. ¢ - " —
NRBEB~T AV I LEBBETHEEXEED “Magnesium solution” (ml.)
BEAVKEETEDT, Fig. 1l WRLCE Fig. 2 Inflence of “magnesium solution” on
Ici b tion.
EBROEZBIZLZBDLEADNBZODT, < calelum a so,,rp 1on ) .
Components of “magnesium solution.”
T AU LAEREES L SEBRORE—TIC Mg: 6000 ppm
RN . . Na: 200 ppm
TALENDBEEL. KEERTII200ml @ K : 1500 ppm
, . s : , HCIl: 4.8N
EBRTERB~/ AV LR BRTBCEE ¢ 8N
Hic.

41 BBIVHOEE
ANV Y LADBRERBRIZTRELICHOEEBIIFig 3IRLACEL, BREEDENE &
SICPSLEERA S, i3 250ppm ETIZE A EEEII D, 500ppm T LBLEE B X
7. LU, =022 U B8R S5ml. 2BMTECLICED, VIR DTOEBRRETE:,
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Fig. 4-1 Influences of potassium and
chromium on calcium absorption.
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Fig. 3 Influences of tin and iron on
calcium absorption.
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Fig. 4-2 Influence of aluminum on
calcium absorption.
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Fig. 4-3 Influence of zinc on calcium

ion. . . . .
absorption mination of calcium by atomic
6——= Zn+50ppm Ca absorption spectrophotometry.
Do 2 Zn+50ppm Ca+“magnesium solution” The standard solution contained
gml. of the "magnesium solution.”
6. ﬁn%‘P@ﬁ/L?'jAmig% Sample

RE 208 2y RICFER L, 550°CDERIFIZ
T5EL WKL, 0K % 6NDEER 4ml. 175
L. 100ml. DFEE7S5AKBL, EBATE

Homogenize

Homogenate (20 g)

BICADETHREET 3. COoBBK20ml. K27 % Ash
Yy AEESmL ENAT, (2) KRULEBES Ash
HETREL. RERHS AL V9 AOEEZRDI. Dissolve in 4 ml. 6N - HC1

Add water up to 100 ml.

7. B R ® R

ELFEARRICHI VY Y A5, 10, 20ppm HH
LTzhz2hoBIELRDI#ER%E Table | i
RUT=. Determination in  atomic absorption

ARREMLUI: A9 aOREINET Table T
IWRLECEL, Wb A uEREARL .

Acid solution ( 20 ml. )’

Add 5§ ml. " magnesium solution ™

spctorometer
(422.7 mp)

Fig. 8 Procedure for the determination
8 ﬁﬁqzojjlbyrjl_\@i!‘:_sﬁaﬁ? of calcium in food by atomic ab-

sorption spectrophotometry.
BXANATEELEDTASEF L OES
BRPOAN VI LDFEREL LU THETELTHAVWoNTWE EDTABERLAE DR
AT o7z, ZD8EFEIT Table [[ IKRLAZTE B IZEBEEEK.

9. BADBRFOANLILOER

(6) LRULAEEBRICIVE«DBEARBIUKERRD IV VYD LEBARELE. 0
BRI Table . VIZRLAT EL TH 7. BEBROETRI Y —v—v, =vI vkl
DOHBFHIEL, BEFTR I A VIZPRBVEETH 7. RTINS F o TAREh o7,
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KEARTRT Table T1-1 Recovery of calcium added in raw and canned oranges.

v Y=Y, Ca in samples | Ca added Total Ca Ca recovered | Recovery
- S At
RTALED (Raw)
KRS, 37.5 ppm 5 ppm 42.5 ppm 42.3 pPm 9% %
EVAY &A1 37.5 10 47.5 47.8 100
B o7-. 37.5 20 987.5 56.0 92.5
- (Canned)
nE, b 19.0 5 24.0 24.5 110
DERIIHRER 19.0 10 29.0 29.0 100
Bk -Th, 19.0 20 39.0 39.0 100
ThREIRLK Table -2 Recovery of calcium added in raw and canned apples.
STHEN DD
. Ca in samples | Ca added Total Ca | Ca recovered | Recovery
DEEZB.
(Raw)
10. BRAE 5.7 ppm § ppm 10. 7 ppm 10.9 ppm 104 %
Jﬁ%&ﬁ'ﬁﬁ}j’ﬁ 6.7 10 16.7 13.7 100
8.7 20 256.7 25.0 96.5
S HEOMEE (Canned)
mBiwic, & 5.3 5 10.3 10.3 100
RoR—8E% 6.3 10 16.3 15.7 104
. _ 6.3 20 25.3 25.8 102
BEBEZEZT

6 BIRIEL. MEMOEEGREERD/:. £ Table Il Amounts of calcium in raw and

canned agricultural products.

D#RIL TableV IR LT EL, THEK

RYYIN2.6%, FVMBL6BTH-7-. Agricultural products Ca Moisture
COHBRBERRTILSMTRIC X2 Y (raw)
WY LDEBEE LTI 4EBETx36D Green beans 32.5 mg®H| 94.0%
Carrot 22.3 90.0
Table II Tomato 5.2 93.4
Determination of calcium in canned Pear 3.3 88.5
foods by atomic absorption spectro- Apple 4.1 87.0
fllllgéometry and EDTA titration me- Orange 9.8 91.5
’ Grapes 7.0 80.0
Canned | Atomic absorp- | EDTA titra- (Delaware)
tion spectropho- Grapes 8.4 84.8
foods | tometry tion method (Neo-Muscat)
(Canned)
Apple 3.38 mg% 3.48 mg% i
Pear 5.75 5.90 Pineapple 36. 4 77.0
Grapes 4.38 4.31 Peach 5.0 78.0
Peach 3.40 3. 40 Pear 3.4 80-0
Orange 10.5 1.0 Orange 13.0 82.0
Apple 4.2 78.5
Bloody
clam 38.7 40.4 Loguat 16.7 77.0

— 388 —




EEZ 3. Table I Amounts of calcium in raw
marine products.

= § Marine products Ca Moisture
BRPOAINVYY ADEBRIERTELT Baby clam 31.3 mg%| 82.4%
) _ Clam 67.3 874
EDTA @k, ZAEAFEBELL ST Bloody clam 24.0 78.6
BHONTHEH, chdOFHBETRENES Ear shell 12.8 82.2
Prawn 10.3 80.0
frs 3 % -
AR TATRERMSE b B, 3, et gich s 0.0
EDTA pisgikiz, LR LUEHEEORENER Yellowfin tuna 2.0 76.6
Mackerel 11.0 68.4
gL ish, 73 Baz &
A0, ERREZRSC HEETS Mackerel pike 10.0 67.8
3. ZASIEREEMIETROEENS Horse mackrel 18.8 73.8
. RETELB L 7-DICBSEE & OB Blanquillo 17.5 82.4
. . Wrasse 19.5 81.0
NEBLETHY, L 0RHMERAICER Sillago 16.0 82. 4
THRCLHEETHD. Flat fish 20.5 79.0

CHhitR UTEFERES S rEREER
ROBEMNL L, —BOXETKOEED

Table V Reproducibility of analytical value.

Quantitative value

Numb f :
SRy AERERMT 3 C T VBE umber o of calcium
experiments Apple Pear
T&, KItRMZERIcEE LUy ClEE (mg%) (mg%)
1 3.38 5.75
ERETE& 20 ChBECMETRAELTERET ) . e
55. TNPAZELDARDOHILV VI LE 3 3.38 5.87
= g s 4 3.95 5.63
EBTAORELFELTHWE EEZ 5. 5 g - 80
BT BaXainEo AR KRR, & 6 3.13 5.63
BOREEC AV LRGBRET S L R Average value 3.27 5.72
] Standard deviation 0.0866 0.0920
ZRVAT-DERRESRL T M, coiEE Coefficient of X
. variation 2.6 % 1.6 %
DEEX—EILT I LicL B ahi:.

k. REROAESUEOTEETEH
TN, CNBXEEI Y TOV) 7 FOEEP, N—F—REDINBTEFLVVR, ZRBENE
ORBZRUZRECHETIC LS ABLUADTHELEELE. ThRANEORERBERLEE
ELUTHZETHIE L.

B )

BERBD AN Y LEREIL, ULHDERICERTZ2BHNT HFRLESRMTEEZRF U
B, TRERTE3 T EE2EDT-.
1) BEFRESXMIBLLZ ANV T LOERBICOVTEBNLERIF ATV, TORIESR
BB
2) HEREOBEICOOVTHNLER. &, Vv, 70—4, THi=9aihil DRIE
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ZRDERIN, 2 A VLR (72 Y9 4 6000 ppm. F b Y YA 200 ppm, AU YA
1500ppm SN EFRMTBCLICEY. CNODOFHERETE/LM, T 1=y ah
50ppm Pl EEET I EREBNER 7.

3) IRMENRERETE s, EEBRUHESE:.

4 BRFRESNSIrEL EDTA BEEEOERBEOLRZRARZTE /oM. BZREZE
7.

5) ABKLIZERMOBEBERR—REIC 0T oEME LR, ) vy Ih2,6%.
FUN1.6%TH-T-DTHAMBRTEELEALONS.

6) REARHNOAHANY Y ASEEEDOFHEA20~30mg%. REFH 3 ~10mg%, T
(3%4 oy D 35med. lid 3 ~15mMgBTH7:. KEFERTIZI AN ~T0me% L2
<, ABRI0~20mg X TH 7.

X 3
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9) Willis J. B.: Anal. Chem., 33, 559 (1961)
3) Newbrum E.: Nature, 182, 1182 (1961)
4) MNRBE, ERERE HEETE B4E, 39, 402 (1965)
5) $ARER, RAKEK : Tk, 66, 690 (1963)
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7) David D. J.: Analyst, 84, 536 (1959)
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