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Studies on Abnormal Deinning of Tin Can

with Nitrate in Foods - 111

Nitrate in banana and internal corrosion

of canned banana drink

Yosurromo IwamoTo, Yuuko MAEDA,

Masanorr Mivazakl and Takaromo Horio

Summary

Fresh banana fruits were analyzed as to their nitrate content and the effect of
nitrate during storage of canned banana on lindissolving was investigated.

(1) Banana fruits tested contained nitrate in the amount of 4 to 30 ppm with no
correlation with ripeness (Table 1).

(2) Detinning is accelerated in canned banana containing large amount of nitrate
as in the case of canned orange drink and canned tomato juice. (Table 3, Fig. 1 and 2).

(3) It was found from the canning practice that about 30 ppm tin is dissolved
per 1 ppm nitrate-nitrogen. (Table 4).

(4) It is necessary to pay cautions of the nitrate content in banana befor canning.
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Table 1 Nitrate content in banana.

“t

Home Sample* Part analyzed NOs’-N (ppm)
bottom 10.8
Fruit center 11.5
A top 9.6
Skin bottom 76.0
top 76.0
B Fruit bottom 34.3
top 20.7
bottom 10.5
Fruit center 11.5
C top 11.4
Taiwan 1 5
Skin bottom 115.0
top 80.8
D Fruit bottom 3.9
top 3.3
bottom 6.7
Fruit center 5.6
E top 4.8
Skin bottom 102.0
top 88.0
F Fruit bottom 36.4
top 27.4
South .. bottom 4.4
. G Fruit
america top 3.2

* A and B : Premature.
C,D.EF, and G: Ripe.

Table 2 Analysis of banana drinks for test packing.

Puree * Determined
Mark pH content oH Fe Sn Pb NOg’-N
(%) (ppm) (ppm) (ppm) (ppm)
A 0 3.1 0.5 0 <0.1 0
B 3.0 10 3.1 1.3 1.9 <0.1 4.2
C ) 25 3.2 2.9 3.5 <0.1 10.2
D 45 3.1 3.3 8.4 <0.1 17.5
E 0 4.0 0.8 0 0.1 0
F 10 4.0 1.7 2.1 <0.1 4.1
4.0
G 25 4.1 2.8 4.1 <0.1 9.8
H 45 4.1 3.8 7.6 <0.1 17.9

* Banana drinks of varied concentrations were prepared for test canning by blending banana
puree and 0,4% citric acid. Each samples were divided into two parts, pH of which
were adjusied to 3 and 4 respectively.
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Table 3 Analysis of test packs stored for 90 days.

I Head- NO./—
o | Mark | NESY| comitiy | 2 | PH | ooy | copmy | pomy | Cop)
A 84 11 4.8 3.1 1.4 147 0.1 0
B 83 13 5.3 3.2 2.2 263 0.1 0
C 84 8 6.0 3.2 2.6 443 0.5 0
Room D 84 7 6.0 3.2 3.5 587 0.8 0
temp. E 84 10 5.0 4.1 1.9 121 0.7 0
F 84 10 5.0 4.1 2.3 231 0.6 0
G 83 10 5.8 4.1 2.6 413 0.6 0.8
H 84 11 6.0 4.1 3.3 494 0.4 1.3
A 83 7 5.0 3.1 1.6 172 0.7 0
B 83 11 5.0 3.2 2.7 300 0.1 0
C 84 9 5.0 3.2 3.2 492 0.5 0
D 84 10 6.0 3.2 5.8 702 0.8 0
37°C
E 84 7 4.5 4.1 1.9 135 0.2 0
F 83 9 5.5 4.1 2.9 261 0.5 (]
G 84 9 5.5 4.1 3.9 440 0.9 0
H 84 10 6.5 4.1 5.3 620 1.2 Tr.

Container : BF-2 plain, HD, tin cans of same lot.
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Table 4 Relation between nitrate content and tin dissolving.
(stored for 90 days.)

NOg’-N* Tin (ppm) Tin dissohging
' per ppm o
Storage temp. Mark (ppm) Dissolved Difference nitratenitrogen
pp from controls (ppm)
A (control) 0 147 — -
B 4.2 263 116 28
C 10.2 443 296 30
D 17.5 587 440 25
Room temp.
E (control) 0 121 — —
F 4.1 231 110 27
G 9.8 413 302 30
H 17.9 494 373 21
A (control) 0 172 _ —
B 4.2 300 128 31
C 10.2 492 320 32
D 17.5 702 530 30
37°C
E (control) 0 135 —_ —_
F 4.1 261 126 31
G 9.8 440 305 31
H 17.9 620 485 27

* Initial concentration. No significant amount of nitrate was detected after 90 days storage.
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