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Hygienic Chemical Studies on Canned Food—I
On Metal Fragments from Ordinary Can Openers,

by
Takatomo Horio

It has been known that the small amount of the metal fragments are produced when
cans are opened by ordinary can openers and contaminate food at intervals.

In this paper. it is reported that the solubilities of the fragments in artificial gastric
juice and the influences on the digestive tract of rats after oral administration of the
fragments. The methods and the results are as follows

1. The fragments and the reduced iron powders (JP-6th) as the reference, were
suspended in the artifcial gastric juice at 37°C for two hours with constant mechanical
stirring. Trace amount of tin and appreciable amount of iron (about 20 per cent of the
fragments ) were dissolved into the gastric juice, while most of the reduced iron powder
was dissolved.

2 —1) Each fifteen milligrams of the metal fragments were orally administered (Picture
1, 2, 3 and 4) to male rats (Wister strain, the body weight were approximately 140
grams in one group and 210 grams in the other) for two days. The rats were dissected
after 24 hours and the digestive tracts were extirpated. All of the digestive organs were
observed after incision. Metal fragments were found in the lower parts of the small intesti-
nes and in large intestines : large particles remained in the center of the feces and small
particles around the large ones.

2—2) Each twenty milligrams of the metal fragments were orally administered to
male rats (the body weight were approximately 120 grams) for two days and then fed
for 60 days with regular diet. Then the rats were dissected and the digestive tracts were
extirpated.

After observation, the digestive organs were washed (2—1) or irrigated (2—2)
with physiological saline solution. and subjected to the analysis of iron.

The iron contents in the upper part of small intestines of the animals suffered with
experiment 2 — 1 were higher than in the controls. The finding may well agree with one
of the physiological knowledges that divalent iron is usually absorbed to the upper small
intestines.

Neither macroscopical nor analytical changes were observed with the rats orally admi-

nistered with the metal fragments
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Table 1 Solubilities of the fragments in artificial gastric juice

Sample Metals detected in the supernatant
Samp]e ) e

weighed | Tin ‘ Lead Iron
Fragments 2.0 mg 1.3 ppm | 0 ppm 4.0 ppm 20 %
(from cans) 2.0 3.3 | 0.4 4.8 23
Reduced iron )] Tr. Tr. 20.0 ag
powder
(JP-¥T) | 3.0 Tr. Tr. 25.0 83

| I

Control* —_— Tr. 0 0.2 | —

Each sample was suspended in 100 ml of the artificial gastric juice and the suspension was
kept at 37°C for two hours with constant stirring. After the reaction, the metals were analyzed.
* Artificial gastrie juice,
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Fig. 1 Iron dissolving from the metal fragments
in artificial gastrie juice.
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Table 2 Iron contents in digestive organs of rats alter oral administration
of the fragmenis.
A
Body Small intestines * Large
Group | No o Gullet Stomach intes-
weight Upper Middle Lower tines
g sg | rg 18 ’g vg ng
1 140 2.5 53.5 15.6 14.8 6.1 9.8
B 8| 2 140 2.4 12.0 18.2 10.8 7.6 9:3
£48| 3 150 2.5 13.0 15.3 8.5 6.3 1.8
ﬁg% 1 145 2.1 20.0 30.7 15.0 | 6.7 8.3
:g PR 5 140 1.8 13.5 3.5 128 | 7.3 12,3
Av, 143 2.3 22,3 23 1 124 | 6.8 10.3
6 135 2.0 15.0 15.0 12.0 7.5 13:.2
7 145 4,0 12,0 13.0 10.0 8.4 9.5
Eg 8 140 2.5 13.0 14,0 10.5 6.8 8.9
g 9 140 2.0 18.0 14,0 12.5 8.3 13.0
= 10 145 2.0 14.0 18.0 12.0 6.2 10.:
1
Av. 141 2.5 | 4.4 14.8 11.4 7.4 10.6
B
Body Small intestines® Large
No . Gullent | Stomach intes- Blood
weight Upper | Middle | Lower tines
g rg wg | g g g g ng/g
o g | 11 220) 6.1 21.2 32.0 19.2 11.0 19.7 355
848 | 12 230 4.8 20.7 2.5 20.4 11.6 22.2 355
2 o En 13 215 5.6 22.2 35.5 37.2 13.0 18.2 360
EES | 14 200 5.1 19.7 45.0 = 16.5 11.2 —_—
&
Av. | 218 5.4 | 200 a4 | 256 | 13.0 17.8 357
16 220 4.4 19.5 22.2 18.5 13.3 18.1 355
17 210 3.6 17.2 16.0 17.3 11.6 15.8 358
-§ 18 200 5.2 21.0 19.1 16.5 10.8 18.0 355
g 19 210 5.8 20.4 19.5 16.9 5.8 748 362
o 20 205 5.8 20.0 21.0 16.5 11.0 20.0 360
Av, 200 5.0 19.6 19.6 17.1 11.3 ‘ 17.9 358
# | ag 215 35.0 61.0 485 32.8 ‘ 272 | 40.0 _—
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Each digestive organ was washed with physiological salt water after incision.
* Small intestines were divided into three parts,
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Table 3 Iron contents in irrigated digestive organs of rats after oral administration
of the fragments.

Body Small Large
Group No Gullet Stomach intes- Caecum intes-
Weight tines tines
g | “g | g g g =
21 460 5.0 | 17.0 113.0 16.0 17.0
22 470 3.0 20.0 123.0 21.0 25.0
23 455 4.0 18.0 131.0 19.0 22.0
b= . 24 430 5.0 22.0 129.0 19.0 21.0
- & 25 455 5.0 20,0 112.0 22.0 16.0
g gi 26 470 5.0 18,0 122.0 14.0 01.2
‘é‘? 8 27 165 3.0 20.0 116.0 17.0 19.0
g @ 28 445 3.0 17.0 84.0 16.0 16.0
& 29 460 3.0 20,00 117.0 21.0 18.0
30 470 5.0 24.0 116.0 22.0 23.0
Av, 462 4,1 19,6 116.3 18,7 19.8
31 460 4.0 18.0 115.0 15.0 15.0
32 480 4.0 19.0 1260 22 .0 24.0
B 33 45 4.0 19.0 130.0 20,0 22.0
g 34 465 5.0 24.0 115.0 25.0 17.0
b 35 470 3.0 20.0 113.0 18.0 20.0
Av, 464 4.0 20.0 119.3 20.0 19.6

Twenty milligrams of the metal fragments were administered to male rat for two days
and fed on ordinary diet for 60 days,
The digestive tract was irrigated with physiological saline solution after dissected.
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1) FDA Fact Sheet “Some Questions and Answers about Canned Foods” Jan. 1971.
2) NCA Laboratory Memorandum. “Design and Performance of Canned Openers” Dec. 11, 1961.
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