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STUDIES ON THE INTERNAL CORROSION OF CANS—]I

INFLUENCE OF NITRATE IN SYRUP UPON
TIN DISSOLVING IN MANDARIN ORANGE.

Yoshitomo Iwamoto, Takatomo Horio,

Sachiko Komura and Yuuko Maeda.

Summary

Further studies were nade on the effect of nitrate on dissolving of tin from the
internal surface of the can of canned acid products.

To investigate the hehavior of nitrate contained in the syrup for canned fruits, in
which rather a small (18 %) amount of water (“preparing water”) is used for prepar-
ing the syrup than for preparing canned soft drinks (63 %), a test canning experiment
of the canned mandarin orange was conducted for which the syrups containing varying
amounts of nitrate were used.

With the increase of the amount of nitrate added to the syrup, the rate of detinning
increased in the early stage of storage (within 3 months) of the canned fruit (Fig. 1).
No significant changes in vacuum, pH, organoleptic quality, etc. were found in samples
containing nitrate, indicating that nitrate attacked the metal directly without accompa-
nying any reaction with the content (Table 2, 3).

Water from wells of canning plants in a certain district of Japan was found to
contain significant amounts of nifrate. It is recommended from the above results that
the preparing water is checked as for its nitrate content, and that water containing
less than 5 ppm of nitrate-nitrogen is used for preparing the syrups (Fig. 1. Table 2).
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Table ]. Test packing of canned mandarin orange.

Date of manufacture: March 16-18. 1965.

Plant : Shizuoka pref.
Fruit : "Unshu” variety.
Scalder : 80°C, 40 min.

Acid treatment : 0.8% HCI 30°C-36°C, 40 min.
Alkaline treatment : 0.25% NaOH 25°C, 25 min.

Flesh filled : 230 8.

Size : “§” Class.

Syrup : 37.5% syrup, pH 3.7 (adjusted with citric acid), containing known
amount of nitrate added. 87 g aliquot was added to each can.

Net wt. : 317 8.

Seaming : 14 M vacuum seamer, 74 cans/min.

Vacuum : 45 cm/Hg.

Sterilization : 10 min. at 80°C-81°C. (71°C-72°C at the critical point)

Cooling : 7 min. at 23°C,

Container : No. 5 plain, ET # 100 tin cans of a same lot.

A 1 : | mixture of city water and well water was used for chemical treatments and

washings.
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Table [[. Score sheet for canned mandarin orange. (Stored at room temp. avarage of 5 cans)

Storage NO:I-N . Head-
period | Mark | Water used  ['aaded | (g) Jom/Hg| 3224 | PH | (opm) | Copm)

A Deionized water 0 321 24 8.4 3.5 58 2.2

B City water 0 319 26 .9 3.5 64 2.7

C Deionized water 1 323 22 8.2 3.3 56 2.4

0 D City water 1 322 25 8.3 3.5 53 2.2
E ” 3 313 29 9.6 3.5 69 2.3

F ” 10 318 27 8.6 3.5 68 2.9

G ” 20 320 25 8.8 3.5 80 2.2

A Deionized water 0 319 20 8.8 3.4 83 3.2

B City water 0 318 20 8.9 3.4 92 3.8

C Deionized water 1 323 15 7.9 3.4 81 3.2

6 D City water 1 321 20 8.3 3.4 92 2.6
E ” 5 317 22 9.1 3.4 126 2.9

F " 10 315 22 9.2 3.5 150 4.1

G ” 20 316 22 9.3 3.5 246 3.4

A Deionized water 0 319 23 9.0 3.4 136 3.1

B City water 0 319 20 8.6 3.5 147 3.3

(o Deionized water 1 320 21 8.7 3.4 140 3.4

24 D City water 1 318 24 9.3 3.4 150 3.2
E “ 5 315 23 9.7 3.5 186 3.4

F ” 10 318 23 9.1 3.4 224 4.0

G ” 20 319 23 9.1 3.5 320 4.4




Table [[. Score sheet for canned mandarin orange. (Stored at 37°C. avarage of 5 cans)

Storage NOj -N Head-

goriod | Mark | Water used | added ") em/iia) 2255, P | oo oo
| A | Deionized water | o | 319 I 8 8.6 | 3.4 1 105 | 3.2
\ B City water 0 319 | 19 9.0 3.4 127 3.3
C Deionized water 1 32 | 18 . 83 | 3.4 119 2.9

3 D | City water 1 320 ’ 18 8.5 I 3.4 120 | 3.1

E ” 5 37 . 23 8.8 3.5 156 | 3.3

| F ” 10 314 ’ 93 97 | a4 | 191 | 41
| G " 20 318 | 2 8.8 3.4 287 | 4.3
A | Deionized water o | a9 ! s ] 8.9 | 34| 178 38

B | City water 0 96 17 9.3 | 3 194 3.4

C Deionized water 1 320 16 | 9.1 3.4 183 41

6 D City water 1 324 14 ( 7.9 3.4 203 3.4

E " 5 316 19 9.3 3.4 238 4.1

F ” 10 316 | 18 J 9.2 3.4 281 1.5

G ” 20 315 M 9.4 3.5 | 497 7.9
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Fig. 1 Tin-dissolving during storage of Srovage period (nenwha)
canned mandarin orange. Fig. ¢ Tin dissolving during storage of
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A—G: See Table [J. A—G: See Table [.
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Table F. Results of quality test of various water used for canning mandarin orange.

Mixture of
City water Well water city and
well water
Date and time 3/16.16. 3/17. 16. 3/18. 13, 3/18.11. 3/18. 10.
Weather Cloudy Raincloudy Fine Fine Fine
‘ Temp. of water 11°C 9.9°C 9.9°C - -
! Smell, Taste Normal Normal Normal Normal Normal
‘ pH 7.3 7.4 74 7.5 7.4
, - Organic matter (ppm) 1.3 4.3 4.2 1.3 4.5
| cr (ppm) 8.6 8.6 8.3 18.8 13.9
1 S0, {ppm) 38, 72, 76, 121. 96.
| NH;' - - - + +
NO:' N (ppm) - - - 0.01 0. 003
NO;' N (ppm) 0.6 0.7 0.6 7.0 3.7
: Total hardness (ppm) 42. 41, 10. 114. 80.
l Residue (ppm) 126. 125. 115, 248. 186.
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