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STUDIES ON THE INTERNAL CORROSION OF CANS —1I

INFLUENCE OF FORMULATING WATER ON ABNORMAL
TIN-DISSOLVING IN CANNED ORANGE JUICE

Takatomo Horio, Yoshitomo Iwamoto, and Kyuzo Oda

Some orange juice packed in plain can which caused food-poisoning, were found to contain
400~500ppm of tin shortly after manufacturing.

In order to elucidate the cause of this abnormal tin-dissolving, the well water, used for
the manufacturing of canned juice, was analyzed, and detected (o contain a higher con-
centration of nitrate-nitrogen of 7~25 ppm.

Analyses were made on test packs by using both city and well water for the compari-
son, and the amount of tin dissolved was found to be increased when the well water
contained a higher concentration of nitrate.
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Table 1  Score sheet for canned orange juice.

Date of Opening Content Vacuum Head space Sn Fe |AsA *
producting date weight gs. cm/Hg mm pH ppm ppm mg %
3402 3813 265 48 10.0 3.2 95 2.1 35.8
3518 " 259 51 14.5 3.3 306 4.1 34.0
3519 ” 263 48 12,0 3.4 368 2.3 35.4
3723 ” 270 47 10.5 3.3 98 3.7 35.9
4427 4731 205 42 10.0 3.2 264 1.3 —
4428 ” 208 25 8.5 3.2 232 2.5 —
3601 4820 201 32 10.5 3.2 276 2.1 —
3517 ” 200 35 11.0 3.2 240 6.2 —

* AsA—Ascorbic Acid
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Table 2 Results of qualty test of various water, Collecting date July 24

g‘:g‘ltr;}gﬁg{l NH No gOJS' cr SOZ" Spectrophic  analysis

of KM‘;%;I * 2 ppm| ppm ppm|A¢| As| CalCu|Fe| K IMgiMn{Na| Si {Sn
Well water A} 7.1 1.07 - - 25 (13,1213 =) —| W T Tr —| #| —| + #{ —
Well water B 7.0 0.76 - - 7 | 9.2125.3|Tr, —| 4;Tr Tr| =1 il —| Tr| i —
Well water D, 7.3 1.38 + — 1 | 6.0]49.9 |Trj —| #Tr Tr’ —| 4 —| Ty #H —
Tap water B 6.8' 1.07 - - 0.7 [15.4 | 12,1 ‘

* S01 is measured in water under date Aug. 1

Table 3 Results of quality test of various water at Osaka Prefectural Research Institute

of Public Sanitation. Collecting date Nov. 19
Organic Total
pH [NH"4+Nj NOg' | NO3eN| ClI' | matter Residue Fe Hardness
ppm bpm__ppm ppm ppm ppm ppm

Well water A 7.4 0.2 | Tr. | 10.0 ]12.5 2.2 176 Tr. 97
Well water B 7.0 0.1 0 5.3 [10.4 1.6 154 0.06 89
Well water C 7.2 Tr. Tr. 7.5 | 15.2 2,2 301 0.06 214
Well water D 7.5 Tr. | Tr. 0.7 6.2 4.7 168 Tr. 112
Tap water A 7.2 0.1 (] 1.2 8.3 2.2 149 0.24 57
Tap water- B 70| Tr 0 0.2 |17.3 2.8 132 0.06 53
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Fig. 1 Change in the amounts of dissolved tin in the revival test of canned goods
produced by various mixing water or packed in tin cans manufactured three
companies.

mixing water tap water — well water -.---.

tin cans manufactured by three compaies are shown a, b and c.
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Table 4 Comosition of orange soft drinks. FURTRDOEFHEALOLBICID, BE

Fruit juice 25% FE LU THEDCERTIE LD BEaENETS
Citric acid 0.2% 5, LM -oTHd EEREARTESE
T b2 1 e

Sugar n % DHETEODAEESL BT LITED, Hill

(& AN 5 A8 z
Ascorbic acid 0.03% RZGOFELOEMERLELS 38, 2) |
Spi B sRTFELTRT Y 7Ty REXRD,
pICS 0.1 %

5 100 P11 -5 12) 132
Mixed water 63.7% AT AN FHEREID . A A o12 §§
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Table 5 Score sheet for revival test of canned goods produced by various mixing water
or packed in tin cans manufactured by three companies.

Storage Content Head .
erio;gi Temp. Water Tin plate| weight Vacuum |Space] pH | Brix | Sn Fe | Pb
P g cm/Hg| _mm, % | ppm| ppm| ppm
a 207 43 9.5] 3.2|145| 50 | 1.2/ 0.1
Tap water b 208 38 8.3 3.2/14.5| 65 | 1.2} 0.2
6a Room c 205 45 9.8] 3.2|14.7| 54 | 1.3] 0.2
ays
temp. a 207 43 8.6 3.2|14.2| 124 1.2 0.2
Well water b 206 44 9.3 3.2114.1 165 1.3 0.2
A c 205 44 9.7| 3.2|14.1| 137| 1.2 0.2
a 207 46 9.3] 3.2 — | 74| 13| 0.2
Tap water b 208 43 8.8) 3.2| — 81| 1.4/ 0.2
Room c 206 47 9.71 3.2 — | 77| 1.3] 0.2
temp. a 205 49 |100] 3.2] = | 197] 1.0] 0.4
Well water b 203 49 |1n.o| 32| — | 24| 1.0| 0.5
90 days A c 206 45 96| 3.2 — | 21| 1.4| 0.4
a 206 6 |100] 3.2] — | 112 1.4| 0.2
Tap water b 207 42 9.3 3.2 — | 120 1.3 0.2
. c | s 48 [10.2) 32| —7| w3} 11} 02
a 206 48 98| 33| — | 240 1.1 0.4
Well water| b 206 47 10.2] 3.3 — | 238 1.4| 0.4
A c 206 47 98| 3.2] — | 236| 1.2 0.4

Table 6 Change in the amounts of dissolved tin-in the revival test of canned goods

produced by various mixing water and various fruit juice.

Wperiod/davs
Fruit juice 6 11 30
Water T
Desalted water 28(PPM) 37(PPm) 53(PPm)
1 Well water B 57 71 96
Well water D 26 3B - 52
9 Desalted water 38 44 56
Well water A 83 132 196
3 Desalted water 36 43 60
Well water D 46 47 64
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