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STUDIES ON ABNORMAL DETINNING OF CAN WITH NITRATE
IN FOODS—]

RELATIONSHIP BETWEEN TIN-DISSOLVING AND
pH OF CANNED TOMATO JUICE

Yoshitomo Iwamoto, Masanori Miyazaki, Shinzo Kunisato,
Yuuko Maeda, Takatomo Horio and Sachiko Komura

Summary

Investigation of any effect of naturally occurring nitrate on tin-dissolving in canned
tomato juice was one of the objects of the present study. An extract from tomato
leaves and stalks, which were known to be usually rich in “natural” nitrate, was added
to the tomato juice, and the juice was packed in plain cans. The whole procedure for
canning is described in Table 1.

Fig. 1 and 2 show the effect of the "natural” nitrate together with that of the initial
pH of the juice on the nitrate~accelerated detinning. The lower is the pH, the faster
occurs the abnormal detinning, accompanied by rapid decrease of nitrate. It is concluded
that pH affects the nitrate-induced detinning as well as the “normal” detinning (Fig.
3, 4

The strict dependence of the velocity of detinning on the initial concentration of
nitrate indicates that the "natural” nitrate, as well as the added inorganic nitrate, plays
the main role on the abnormal detinning in the canned tomato juice (Table ]T).

The relation between pH and the detinning was further confirmed (Fig. 4, Table V).
From the reverse proportionality of the detinning to pH, and the steeper curves obtained
when the initial pH is lower (Fig. 3), here again it is concluded that the nitrate-induced
detinning proceeds in such a manner that the acidity of the juice cooperates with
nitrate.

From the above results, it is concluded that, when packing agricultural products,
one must beware of the “naturally” occuring nitrate in food, as well as that in the
canning water (ie., water used for soft drinks or for syrups). It is suggested that
juices used packing should not contain more than 3 ppm of nitrate-nitrogen.
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Table I. Process for test packing of tomato juice.

Blanching of fruit for 1 minutes at 95°C— peeling——crushing— pulping (0.05 mm)—
addition of salt (0.4%)—adjustment pH (with citric acid and its trisodium salt)—
hot-packing over 95°C——seaming— stationary sterilization for 15 minutes in a boiling

water-bath— cooling.

For tests with "natural” nitrate, extracts of tomato leaves and stalks or radish, were added
to the juice before packing.
Container: J-200 plain, ET # 100, tin cans of same lot.
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Table [I. Effect of potassium nitrate and "natural” nitrate on detinning.
(Avarage of 3 or 5 cans stored at 37°C)

Storage | vy N INet wt.| Vac. Headspace Sn Fe NO;'-N
period ; NOs"N added : "oy (cm/Hg)| (mm) | PH | (ppm) | (ppm) | (ppm)
] o — — — 4.0 — — 6.0

Before _ _ _ _ _
packing KNO, 4.0 27.3
radish extract — — — 4.0 — — 928. 4
O 195 26 11.8 4.0 45 4.6 —
o) KNO; 201 26 9.3 4.0 47 4.9 —
radish extract 196 17 11.8 4.0 48 4.8 —
o) 198 28 10.7 4.0 135 5.5 3.9
7 days KNO, 200 28 9.7 4.1 480 5.5 11.0
radish extract| 200 2t 9.7 1.0 295 5.9 16.8
o) 196 28 11.8 | 4.0 181 4.8 1.4
14 days KNOa 198 30 11.2 4.0 579 5.2 3.3
radish extract| 197 27 11.0 4.0 464 5.9 7.0
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Table JI. Nitrate content and pH of tomato juice before packing.

! Mark [ pu | NOuN Mark | pH | FDs | Mark | pH | Y0uN
1 3.1 } 2.8 | 4.0 9.7 ¢ 49 a0
2 3.1 3.2 2 4.0 3.8 9 1.9 3.9
3 3.1 | 5.9 3 4.0 5.7 3 1.9 6.9
4 31| 8.7 4 4.0 8.7 4 1.9 9. 1
5 31 7.9 5 4.0 8.0 5 4.9 8.6
8 31 | 145 | 6 11 14.4 G 4.9 14.8 |
Mark | : No nitrate added.

Mark 9, 8, 4, 6: Nitrate (extracts of tomato leaves and stalks) was added.

Mark 3 : Nitrate extract of radish was added.
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Fig. 1 Tin dissolving and disappearance of nitrate content in canned tomato juice

stored at room temp. (Avarage of 3 cans)
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Fig. 2 Tin dissolving and disappearance of nitrate content in canned tomato juice
stored at 37°C. (Avarage of 3 cans)
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Fig. 3 Relationship of tin dissolving and initial amount of nitrate content. (Avarage of 3 cans)

Room temp. storage @ ----- 37°C storage
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Table V. Regression coefficients of tin dissolving and initial nitrate in canned tomato juice.

Storage temp. pegf;?ffffys) pH 3.0 1 pH 4.0 pH 5.0
30 S=44.IN—36 S=3.TN—-173 S= 7.9N+22
Room temp. 90 S =50.6N—26 S=46.3N —88 S=21.8N~-18
180 S=52.IN—26 S=50.6N—66 S=26.TN-23
30 S=47.9N—10 - S=44.3N—63 S=22.6N— 3
37°C 90 S=51.4N+35 S=50.6N—44 S =45.3N—82
180 S =52.0N+93 S=5].5N—28 S=50.4N—20

S: Tin dissolved.
N: Initial nitrate-nitrogen.
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