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Studies on the Determination of Aluminum in Canned foods

Keiichi Kimura, Hiroe Kojima, Toshiko Ehi
and Kyuzo Oda

During the course of studies for evaluating the interior corrosion resistance of composite
aluminum cans, it was” necessary to find the methods for quick and accurate analysis of
aluminum dissolved from the container to the content. )

The aluminon (aurintricarboxylate) method and the atomic absorption spectrophotometry
were examined as to the applicabilitics to the aluminum analysis of canned foods.

Aluminon method : . 7

1) Sandell’s writing and Ota’s report were referred. »

2) Purity of aluminon is critical for the colorimetry. Any impurity might give a high
blank value and reduce the intensity of color. This could be avoided by careful choise of
manufacturers or by purification of the ammonium aurintricarboxylate (cf. Fig. 2).

3) When the colored solution is diluted to the marked line (to 50ml.) after 50 minutes
standing, no significant change in color intensity took place for 30 minutes. Spectrophotometry
was carried out during this period (cf. Fig. 3).

4) Iron and tin of high concentration (25ppm or above) interfere with the determination
of aluminum, but these interferences are neglected in the present canned food samples because
of dilution. It was found that. though time-consuming, the method can be well applied to
canned food analysis with good recovery of aluminum (cf. Table 1).

Atomic absorption spectrophotometry :

1) A Perkin-Elmer’s model-303 atomic absorption spectrophotometer and a' Null recorder
readout accessories were employed. Wavelength was 3101A and nitrous oxide-acethylene flame
was used, ’

2) A linear relationship was given between the absorbance and the aluminum concentration
in the range of 0~25 ppm of the metal (cf. Fig. 5). However, the coefficient of this linear
relationship slightly varies from time to time, so it is advisable to run analysis of the standard
solution, ’

3) Canned food samples are ashed in an electric muffle at 500~550°C and the ashes are
dissolved in 5~10 ml. of 6N hydrochloric acid. The acid solution is dried up on a boiling
water bath and after. 3 hrs. standing. made up to a fixed volume with 0.5N hydrochloric acid,
The 0.5N hydrochloric acid solution is subjected to the atomic absorption spectrophotometry.

Major coexistent elements contained in canned foods do not interfere with aluminum determi-
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-nation (cf. Table 2). Recoveries of aluminum added were satisfactory, and the values obtained
agreed with those obtained with aluminon method (cf. Table 5, and 6).
4) Reproducibility of analytical values was satisfactory, the variation of coefficient for
aluminum in boiled baby clam was within 1.3% (cf. Table 4).
5) Since the atomic absorption spectrophotometry is simple and rapid. with no significant
interference by usual coexisting elements, the method is quite suitable 10 the determination of

aluminum in canned foods.
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Fig. 1, Calibration curve for determination of
aluminum by the aluminon method.
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Table 1. Results of recovery experiments of aluminum in canned foods,

Content of Al added | Total Al Al Recovery
Al in
Samples samples recovered

(ppm) (ppm) (ppm) (ppm) (%)
Smoked baby clam in oil 56.6 %8 ggg %g ggg
Smoked oyster in oil 33.4 %g ggi g;g 1%8
Sardine in oil 3.6 1 3.6 3.0 o2
Mackerel pike in oil 6.5 ;g %gg égg 1828
] 5 7.0 7.3 106.0
Yudeazuki 2.0 10 12.0 11.4 94.0
25 27.0 25.7 94.8
) 5 12.2 12.0 9.0
Mizuyokan 7.2 10 17.2 16.6 94.0
25 32.2 33.2 104.0
5 46.0 45.7 94.0
Beef curry 41.0 10 51.0 50.3 93.0
25 66.0 67.0 104.0
Beef stew 36.6 10 a6 o2 29

Note. Iron contents in colored solution: 3.1-0.1ppm

Tin contents in colored solution: 0.4ppm-Tr.
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Table 2. Influence of coexistent elements on aluminum determination
with atomic absorption spectrophotometry.

Al Al
Elements determined Elements determined
. Addition A B : Addition A B
Kinds (ppm) | (ppm) | (ppm) Kinds (pom) | (ppm) | (ppm)
0.5 5.2 49.5 100 5.2 49.0
b 10 | 52 | 485 Ca 250 | 5.2 50.0
2.5 5.2 48.5 500 4.7 49.0
5.0 5.2 50.0 1,000 4.7 51.0
1.0 5.2 50.5 100 5.2 48.5
Zn 2.5 4.7 50.0 P 250 4.7 49.0
5.0 5.2 50.0 500 5.2 49.5
10.0 5.2 50.0 1,000 4.7 51.0
5 5.2 50.5 100 5.0 51.0
Fe 10| 52 | 515 si 250 | 5.3 52.0
25 5.2 50.0 500 5.3 51.5
50 5.2 50.5 1,000 4.8 47.5
50 4.7 51.0 100 4.7 50.5
Sn 150 4.7 51.0 K 500 4.7 50:0
250 4.5 49.0 1,000 4.7 50.5
500 4.5 49.5
100 5.2 49.5 100 4.7 50.5
Mg 250 | 52 | 50.0 Na 500 | 4.7 50.0
500 5.2 53.0 1,000 4.5 48.0
1,000 5.2 53.0

Note. A : Al 5.0ppm solution,

B : Al 50.0ppm solution
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Fig. 5. Calibration curve for the determination
of aluminum by atomic absorption
spectrophotometry.
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Table 3., Influence of time of aluminum extraction from
the ashes with 0.5 N hydrochloric acid,

n=3
i\ Al determined (ppm)
T ——
Samples Xtraction time 1hr. 3 hrs. 5 hrs. 15 hrs.
Boiled baby clam (canned) 76.1 75.3 77.0 75.5
Green asparagus {(canned) 0.3 0.6 0.7 0.6
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Table 4, Reproducibility of analytical value.

R, ORI Table 4RGN BTL Number of Al determined
CEBERIEZ1.3FEEYD, COFRBEERE measurement (pom)
FREARASFEIC L BT A L =9 LOERE ; ;gg
FLTHESGERELIBbDEEL S, 3 72.2
2—2—7 B R £ % 4 32-7
5 0.8
2-2-5 KR L EBEEAL, mikEEE >
B B Average value 72.4
CHUFAEDGEERZIC OO THMED T 2 Standard deviation 0.923
=Y AEBRMLCERER L7, TORE Variation of coeflicient 1.3%

{ZTable 51ICAGNATEL Tt =0 L8N
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Table 5, Results of recovery experiments of aluminum in canned foods. n=2~3
Content of | o) added | Total Al Al Recovery
Samples samples recovered

] (ppm) (ppm) (ppm) (ppm) (%)

1 13.2 13.3 110.0

Boiled oyster 12.2 5 -2 i3 102.0
25 37.2 36.7 98.0

1 71.4 71.5 110.0

Boiled baby clam 70.4 % e o0 108-0
25 95.4 96.0 100.8

1 2.4 2.6 120.0

White meat tuna in oil 1.4 lg Si 1(252 %838
25 26.4 28.6 108.8

1 4.4 4.3 90.0

Seasoned white meat tuna 3.4 lg lgi 1%% ggg
25 28.4 26.0 90.4

1 1.5 1.3 80.0

Boiled red salmon 0.5 lg 132 1‘33 gg
25 25.5 26.2 102.8

1 3.6 3.7 110.0

Boiled shrimp 2.6 1?) 1;2 1'17:8 ggg
25 27.6 27.0 97.6

1 2.1 2.1 100.0

=

Corned beef 1.1 1‘6 1(1;} 1?3 ig;g
25 26.1 26.9 103.2

1 1.5 é% 92.0

: 5 5.5 . 104.0
Pudding 0.5 10 10,5 105 100.0
25 25.5 24.4 95.6

1 ‘ 8.4 8.3 90.0

Mizuyokan 7.4 5 12.4 12.3 98.0
10 . 17.4 17.1 7.0

25 32.4 31.3 95.6

1 1.8 1.7 90.0

Pineapple juice drink 0.8 5 5.8 5.9 102.0
10 10.8 11.2 104.0

1 3.2 3.4 120.0

Grape juice drink 2.2 5 7.2 7.4 104.0
10 12.2 12.5 103.0

25 27.2 26.8 98.4

1 6.1 6.3 120.0

Strawberry jam 5.1 5 10.1 9.9 96.0
10 15.1 14.8 97.0

25 30.1 30.7 102.4

1 4.6 4.7 110.0

Orange marmalade 3.6 5 8.6 8.4 9.0
10 13.6 14.2 106.0

25 28.6 27.0 93.6

1 5.2 5.0 80.0

White asparagus 4.2 5 9.2 9.4 104.0
10 14.2 13.9 97.0

25 29.2 27.3 92.4
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E0S0ES, AEBDPR Table 6, Comparison of atomic absorption spectrophotometry
and aluminon method for the determination of

FHRbDOLRZT 5N B, aluminum in canned foods.
AKELTIREZHBETE 2EIN - -
Atomic absorption .
Samples Aluminon method
BAES spectrophotometry
i Ppm ppm
9—9—8 EFWNSIEST Bo.lled oyster 12.2 12.9
) Boiled baby clam 70.4 63.5
WEETHV Y Boiled red salmon 0.5 0.4
vIEED Boiled shrimp 2.6 2.9
. . . Corned beef 1.1 1.3
MmEKBZEIUDIEBROM Pudding 0.5 0.4
HEAERKSWT, AEEH L Apple juice drink 0.7 0.6
= . Apple jam 4.0 4.2
7R z {7 v
L RLAT / Rk Orange marmalade 3.6 3.0

EDHEET-7.. FOERI
Table 6 LR oA &L, FIZEMEETRUE.

® #
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v HEERFCETFEXD XMHTEZZ Y, Cho0FBKYOTHERR~OFHEERIL
7:.

1) 7/ vkt 2BRRETLY / VRZORBEICAIROENSIOT, HEHE
HETILEND B,

2) T/ RAERISFRECARDERAZET 0T, £EENOECEGELTOR
AN

3) T/ vEBEED 536my KBFAREMETRMET IS AXBEDOEEZZ T AM,
EHORUAB TRTOEFEEMNT BB LLA1D, KIEDGE, HMARSR R XIBEEEK
LTHMELHEEEBRCEMTE S,

1) BFEESESREOT 5V V-BERLE ARREAOCHEETRAR POLE THED
EEBLEFLALNL, o, BEMES KEE BEIHENTETH 3, REBROIEIHE
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AHC OV TEEEAROREICB LI FETH 2.
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