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POLAROGRAPHIC STUDIES ON CANNED FOODS—XV

CUT-OUT TEST OF DUPLICATE SAMPLES OF EXPORTED
CANNED MANDARINE ORANGE,

Kyuzo Oda, Midori Okinagas and Midori Kobayashi

Summary

Canned mandarine orange (duplicate samples of exported cans and samples from a
test canning) manufactured under various conditions with different cans were examined
as for the quality.

1. All of the samples examined satisfied the governmental regulations on the net
content and the sugar content.

2. Tin dissolved amounted 79.14+7.3 ppm in these samples.

3. Iron was found to amount 5,14+1.0 ppm.

4. No significant difference in the extent of detinning was found among samples of
different can materials, indicating that the corrosion of the uncoated inside wall of
the “combination” cans (cans with lacquered ends and plain body which occupied only
63% of the total area of internal surface) is more intensive than that of whole internal
surface of all-plain cans.

Significant differences in iron-dissolving were found, i.e., greater amouts of iron were
detected in the combination cans than in the all-plain cans, indicating that the cor-
rosion reached the tin-iron alloy layer in the formers. From these results, it is con-
cluded that there is the risk of shortening the shelf-life of the canned mandarine orange
when the combination cans are employed.

Significant differences in the tin content were observed among samples manufactured
at differnt plants, but differences in the iron content were insignificant.
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4. Cut-out test for investigation of canned mandarine orange samples.

Sample| Total Cgm Net Vacuum gégzs Sugar Tin fron !
weight | weight | content pH
name |  (g) (8 (® |(em/Hg)| ¢RaCS %) | (ppm) | (ppm) !
380.5 '60.0° 320.5 10.0 7.0 3.57 17.2 81 3l 49
379.0 60.0 319.0 1.0 7.5 3.57 16.8 96 3.98
382.5 60.0 322.5 7.0 7.0 3.50 17.0 93 3.92 |
@—A <q = = - = .
376.0 59.5 | 3l16.5 13.0 7.5 3. 46 7.0 97 2.94
377.0 59.5 | 317.5 13.0 8.0 3.50 17.4 85 3.26
378.0 59.5 318.5 9.5 7.3 3. 49 17.0 92 3.38
374.0 59.0 315.0 18.0 9.0 3.33 17.0 117 3.986
379.5 58.35 320.0 16.0 . 8.0 3.30 16.6 103 2.90
®—B 376.5 60.9 1316.5 18.0 8.0 3.57 16.9 107 2.84
375.5 60.0 315.5 17.8 9.0 3.58 17.0 114 3. 49
377.0 89.5 317.5 18.0 8.0 3.53 17.0 111 2.80
380.0 60.0 320.0 16.0 8.0 3.53 16.8 110 3.39
379.0 9.5 319.5 12.0 8.0 3.31 16.8 72 2.69
377.0 59.5 317.5 12.5 8.0 3.8 16.8 84 3.55
@®—C 379.5 60.0 319.5 8.3 7.? 3.58 16.7 73 2.82
379.0 60.0 319.0 9.0 7.5 3. 96 16.8 77 3.08
378.0 59.5 318.5 13.0 8.0 3.50 16.9 74 3.52
381.0 59.5 321.3 10.0 7.0 3.560 17.0 73 2.55
381.0 60.0 321.0 16.0 7.0 3.52 16.7 83 5.80
@—D 380.0 60.5 319.5 17.0 7.3 3.52 17.0 79 4.61
383.0 59.5 323.5 12.5 G.5 3.85 16.7 77 3.50
380. 60.5 319.5 24.0 8.0 3.39 17.4 85 11.32
®—-E 380.0 59.0 321.0 20.5 7.5 3.38 17.5 78 10.20
378.0 60.0 318.0 24.0 8.0 3.37 17.8 73 11.70
376.0 58.5 317.5 11.0 8.5 3.53 17.0 73 2.75
376.0 59.5 316.5 15.0 8.5 3.52 16.7 90 4.52
®—A 374.5 39.0. 315.5 14.0 9.0 3. 50 16.9 97 5.43
376.0 59.0 317.0 11.5 9.0 3.48 16.8 97 3.87
377.0 59.0 318.0 11.5 8.5 3.50 16.9 91 4.72
376.0 39.5 316.3 12.5 8.5 3.51 17.0 85 4.98
375.0 59.0 316.0 18.0 8.5 3.68 16.2 112 3.63
375.5 59.0 316.3 19.0 9.0 3. 36 17.0 113 4.19
@—B 374.0 39.0 315.0 19.5 9.0 3.63 16.9 115 4. 48
380.5 58.5 322.0 15.0 8.0 3.65 17.0 17 4,43
378.0 58.0 321.0 15.0 8.0 3.60 16.5 110 3.39
375.0 58.0 316.0 18.5 9.0 3.68 17.0 113 3.77
380.5 58.0 322.5 7.0 8.0 3. 60 16.8 67 3.97 |
384.5 58.3 326.0 4.5 6.5 3.65 16. 1 43 3. 11 '
@—C 373.0 58.35 314.9 13.5 9.0 3. 60 16.6 83 3.06
388.5 59.0 329.5 0 5.5 3.62 16.6 52 2.29
389.5 8.3 331.0 0 5.9 3.65 16.8 49 2.19
378.0 58.9 319.5 9.5 7.5 3.60 16.6 64 3.99
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381.3 ‘ 59.0 322.5 16.0 7.9 3.60 16.6 69 5. 46

@®—D 382.5 89.5 323.0 16.0 7.0 3.62 16.3 66 4.94
383.0 58.5 324.5 14.0 7.5 3.33 16.7 87 9.75

’ 378.5 59.0 319.5 19.0 8.0 3.40 17.0 77 9.77
®—E 382.0 89.0 323.0 16.0 7.3 3.56 16.3 63 4.95
381.0 60.5 320.3 18.0 8.0 3.55 17.0 70 9.79

! 377.0 59.0 318.0 1.3 8.5 3.52 16.8 83 3.09
376.0 39.0 317.0 12.0 8.5 3.51 16:8 81 3.61

@—A 379.0 39.0 320.0 9.5 7.5 3.56 16.8 70 3.13
378.0 59.0 319.0 10.0 8.0 3.50 17.4 82 3.02

379.5 58.5 321.0 9.0 7.5 3.80 17.8 65 2.82

375.5 58.5 317.0 10.0 8.3 3.52 17.0 93 4.62

374.5 5.90 315.5 16.0 9.0 3.52 16.9 108 4. 12

380.3 3. 90 321.5 11.5 8.0 3.60 17.0 86 3.88

@—B 377.0 3.90 318.0 13.5 9.0 3.35 17. 1 104 4. 14
375.5 5.90 316.5 13.5 8.5 3. 60 16.8 104 3.69

376.5 58.5 318.0 14.0 8.5 3.52 17.0 104 4. 11

378.0 58.5 319.5 12.0 8.0 3.52 17.0 105 3.69

378.5 58.0 320.3 13.0 8.0 3. 11 17.6 57 2.21

385.0 58.5 326.5 6.0 6.3 310 17.4 70 2.13

F—C 380.3 38.0 322.5 10.0 7.0 3.1 17.4 32 2.03
378.0 58.0 320.0 12.5 7.5 3. 10 17.8 47 1.90

' 381.3 59.0 322.5 10.5 7.3 3. 09 17.8 56 2.29
381.0 58.0 323.0 1.5 7.5 3. 10 17.8 59 2.18

385.0 ! 60.0 325.0 10.0 6.5 3.58 16.7 114 5.30

, D 385.0 60.0 325.0 11.5 6.5 3.51 16.0 72 1.87
' 379.0 60.0 319.0 16.0 8.0 3. 51 16.8 93 4.46
380.0 59.5 320.5 16.0 I 8.0 3. 40 17.4 83 .07

d—E 379.5 59,0 320.5 15.0 i 8.0 3. 40 17.8 92 10.77

‘ 377.5 99.5 318.0 17.5 8.0 3.32 17.8 74 10.99
376.5 59.0 317.5 9.3 8.0 .51 16. 4 95 3.45

373.3 59.5 314.0 12.0 8.0 3.2 15.7 98 3.22

@—A 379.0 60.0 319.0 10.0 7.5 3.50 18.5 93 3.09
378.0 59.5 318.5 6.0 7.5 3.0 16.3 89 3.88

380.5 59.5 321.0 6.0 7.0 3.50 16.5 84 3.99

378.5 59.5 319.0 10.0 8.0 3,51 16. 1 88 3.05

378.5 60.0 318.5 12.0 8.0 3.51 16.8 65 .41

376.0 59.5 316.3 15.0 9.0 3.50 17.6 99 3. 44

@—B 373.0 59.5 313.5 16.0 9.5 3.52 17. 4 97 3.06
380.5 59.5 321.0 12.0 8.5 3.58 17.0 107 3.56

376.5 60.0 316.5 158.5 8.5 3.57 17.0 121 3.51

374.3 39.5 315.0 14.0 9.0 3.53 17.0 99 3.67

379.3 | 59.5 ‘ 320.0 12.0 . 8.0 3.72 16. 4 84 2.31

@—C 378.5 i 319.5 12,0 8.0 3.67 16. 4 82 2.81
378.9 59.0 ‘ 319.5 12.0 7.9 3.63 16.3 75 2.45




383.5 59.5 | 324.0 10.0 7.0 3.70 16.8 2.69
@—cC 388.0 59.5 328.5 6.0 6.5 3.69 16.9 2.41
381.5 59.5 | 322.0 10.5 7.5 3.70 16.5 2.01
384.0 58.5 | 395.5 12.0 6.5 3.60 16.4 .89
@D | 37180 50.5 | 318.5 12.0 8.0 3.50 16.2 .39
383.5 58.0 | 325.5 11.5 6.5 3.41 16.2 59
376.5 59.5 | 317.0 17.5 7.5 3.41 17.6 9.61
@—E | 380.5 59.5 | 321.0 16.0 7.5 3.42 17.4 .70
381.0 58.0 | 323.0 12.5 7.5 3.38 17.0 17
377.5 59.5 | 318.0 11.0 8.5 3.51 16.2 19
380.5 5.0 | 321.5 8.5 7.5 3.54 17.0 AT
G—n | 190 59.0 | 320.0 9.0 7.5 3.52 16.5 76
379.5 59.0 | 320.3 8.5 7.5 3.50 16.9 .81
379.5 59.0 | 820.5 7.5 8.0 3.55 17.0 76
379.5 59.5 | 320.0 11.5 8.0 3.55 16.4 .07
384.5 59.5 | 325.0 12.0 7.0 3.59 17.5 .96
379.5 59.0 | 320.5 17.0 8.0 3.60 17.3 .59
5p | 790 3.0 | 320.0 18.5 8.5 3.63 17.5 .80
379.0 58.5 320.5 17.5 8.0 3.52 17.5 23
381.0 59.5 | 321.5 17.0 8.0 3.59 17.3 15
381.5 58.0 | 323.5 15.0 7.5 3.56 17.1 12
383.0 59.5 | 323.5 12.5 7.5 3.10 17.9 2.55
383.0 60.0 | 323.0 12.0 7.5 3.11 17.9 3.13
G@—c | 20 59.5 | 322.5 12.0 7.5 3.16 17.7 2.38
378.5 59.0 | 319.5 15.0 8.0 3.11 17.6 2.45
383.5 59.5 | 324.0 11.5 7.5 3.14 17.4 2.88
381.5 60.0 | 321.5 14.0 7.5 3.10 17.8 2.62
"381.0 59.5 | 821.5 16.0 7.5 3.62 17.6 5.64
®—-D| 383.0 58.5 | 324.5 7.0 7.0 3.60 17. 5.97
383.5 57.5 | 326.0 12.5 7.0 3.61 16.8 4.99
380.0 58.0 | 8922.0 16.0 7.5 3. 46 17.0 .83
®—E 377.0 58.5 318.5 7.0 8.5 3.41 17. .08
378.0 0.0 | 318.0 19.5 7.5 3.47 17.5 .78
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