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POLAROGRAPHIC STUDIES ON CANNED FOODS-XV

TIN DISSOLVING IN CANNED MANDARINE ORANGE PACKED IN
DIFFERENT CONDITIONS. .

Kyuzo Oda, Midori Okinags.

Studies were carried out on influences of the conditions of manufacture and storage
on detinning of the internal surface of canned madarine orange, one of the most
important canned fruit in Japan.

1. Detinning was found to be slowed when mandarine orange was packed with less
headspace and under higher vacuum.(Fig. 1, Fig. 2)

2. Detinning was found to be slower from the electrolytic tin-plate than from the
hot-dip tin-plate in the canned mandarine orange.(Fig.3)

Effect of nitrate contained in the canning water on detinning during storage of the
canned mandarine orange was also investigated.

1. It was found that detinning proceeds faster in the cans containing higher amount
of nitrate, analogously to the case of the canned orange juice drink.(Fig. 6.7.8)

2. Slower detinning was observed when cans with uncoated body and lacquered ends
were used. However, because of the more intensive corrosion of the inside wall observed
in these products, the all-plain cans are rather recommendable for canning madarine
orange. for which water containing any amount of nitrate might be used for canning.
(Table 2%) '

3. Test canning of mandarine orange
Can size: No.5 (74.1 x 81.3mm)

Tin-plates : E. T. #100/25 (A)
7 4 B
H. D. tin-plate ©
E. T. £100/25 body with lacquered ends. (D)
Conditions for cdnning
a. Net content 318g. “Standard”
290g. “"Lessened”
b. Vacuum 40cm/Hg “High”
20cm/Hg “Low”

Conditions for storage
1. Cans were upturned everyday during 1 week
then stored stationarily “Agit”
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2. Stored stationarily
General items of the standard samples of canned mandarine orange.
1. Total weight '
2. Can weight

3. Net content

4. Vacuum

5. pH

6. Brix

3. A X oA =%E

(IR SE 1 i, Wi R an-and I+ y—THHRIL.
50ml iz, 20g WWHRY L.

&% Table 1. 127k 7.

EF.

(No mark)

374 - 380 g.
58.5 - 59.0 g
316 - 321 g.

27 - 32cm/Hg
3.4 - 3.5

16 - 17%

k. JIS-K2508 v — # —

FEV IRV, A—F 055 7HETRXDOREET - 78

Table J. Tin-dissolving during various periods of storage of canned mandarine

orange manufactured under different conditions. (ppm.)

|

Can Tin found after storage for:

) Content Vacuum ; ; |
material " 1week | ! month 3 months | 6 months | 12 months \

i | ' i) 148 166 152 167
100 153 153 178 172

A | 91 155 160 155 156

! 97 137 160 200 140

, 94 147 157 140 169

98 162 141 180 164

B 141 149 153 173

79 132 184 130 192

89 153 138 156 145

B Lessened - Low | & i 154 173 167

10 146 151 153 190

; % | 185 158 154 170

i 122 172 165 163 187

I 95 164 169 168 180

C : 106 164 172 149 184

I 109 158 175 149 175

115 158 179 156 175

! 130 159 179 162 167

78 | 72 84 99 110

8 85 98 95 97

A 85 80 99 94 79

84 88 86 96 104

J 80 64 82 102 86
! 79 84 88 107 101 |

71 75 89 97 97

go gg gg 85 101

. 1 2 2 81 124

‘ B Standard Low 16 71 91 106 30

1 '] 99 92 102 107
) 81 71 103 104 96

94 108 108 114 97

74 85 110 115 100

c 76 108 115 105 113

93 80 100 115 122

91 99 105 110 130

85 85 119 94 109




54 86 ) 81 %0
59 58 63 63 70

62 B 60 62 60

60 59 75 57 74

62 9 67 90 91

54 70 74 64 90

12 34 56 54 90

49 81 76 53 84

. A7 52 51 62 88
Standard High 52 59 57 T 86
55 60 72 78 89

60 57 58 73 89

70 75 74 72 72

70 80 69 76 90

61 82 69 69 79

76 68 70 67 78

67 81 84 85 73

59 74 71 68 77

82 124 105 93 132

89 11 122 96 131

93 109 116 110 160

90 112 17 114 125

96 100 120 105 136

92 110 122 95 197

82 99 113 94 133

65 109 109 108 142

. 75 103 122 97 130
Lessened |  High 81 17 118 18 130
84 106 121 107 139

78 91 95 103 143

105 1% 126 112 136

108 132 127 127 142

11 126 132 107 155

116 123 13 100 151

17 1 103 114 149

116 121 145 14 139

163 118 200 161

176 153 202 205

181 145 204 {55

177 146 201 193

188 164 190 173

182 173 193 186

187 171 180 187

158 144 190 161

175 155 194 178

Lessened |  Low 178 155 202 168
: 167 170 194 181
Agit. 168 153 200 179
162 190 202 186

189 186 189 168

187 184 195 197

197 161 200 175

179 170 203 190

189 168 209 160

125 125 160 57

113 147 143 167

126 121 141 158

120 142 133 148

121 132 135 185

141 119 149 136

135 123 193 146

117 106 118 136

. 125 96 112 142
Lessened | High 126 10 138 132
. 109 119 134 160
Agit. 126 129 133 146
126 133 140 168

126 123 158 151

127 128 128 157

126 127 144 158

126 153 131 139

121 143 120 142
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Table [I. Tin-dissolving during storage of canned mandarine orange with canning

water samples containing varying amount of nitrate. (ppm.}

Can Nitrate-nitrogen Tin found after storage for:
. (NOJ'N) in T -
material water used 1 week¥ | 1 month ’ 3 months | 6 months | 12 months

57 62 { 60 : 71 ' 114
; 57 77 59 | 81 118
A * 1 57 36 ' 62 ! 68 ! 114
58 61 57 89 98
59 60 63 75 110
L 52 37 6 73 103
51 56 67 68 96
; 51 54 62 69 98
B * | 99 63 59 104
57 56 39 87 9]
57 55 59 79 103
0 47 64 62 72 94
! 68 67 71 7l 106
64 87 77 65 98
c ' 6! 88 71 a8 91
; 66 67 76 83 108
58 74 84 98 115
53 67 69 80 ; 121
45 55 65 67 20
50 59 70 75 101
b 57 60 58 74 89
53 54 59 76 84
49 61 56 B8 85
50 61 71 73 90
39 34 58 74 100
45 55 36 70 94
A * 48 o4 65 66 80
41 ! 39 60 71 101
4] 52 74 82 109
{4 62 63 81 110
38 52 62 67 91
; 35 54 70 84 106
i B #* 41 58 63 79 109
| 37 67 72 74 104
13 60 60 77 104
, 36 53 53 78 102
56 68 56 20 108
54 ] 69 75 95
c 61 66 78 85 101
a1 53 59 87 100
48 64 68 90 121
; 1 5 | 66 62 86 112
: | 24 17 60 70 | 108
. 33 19 62 70 96
: D 35 10 56 60 90
| 34 16 68 77 94
: | 31 {6 35 73 101
. | 32 {8 63 60 | 88
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: 30 70 87 108 119
w 39 80 88 122 134
A | 37 66 86 126 119
£ 32 63 84 122 131
30 70 97 131 ‘ 131
30 73 85 97 125
2 63 83 105 108
29 53 88 122 121
B 20 67 90 N7 107
2 55 78 21 b 192
24 53 85 98 18
5 2y 85 88 24 | 13
B ) 93 91 122
13 67 85 2013
47 79 82 82

¢ A7 72 92 196 138
by 69 88 104 127
45 78 97 118 140
21 54 81 12 116
14 19 77 106 114
b 18 56 76 e | 120
91 | 55 81 02 116
23 60 73 10 108

17 61 71 12 i
i 39 36 116 1 182
: 34 18 132 144 163
A * 10 84 121 152 175
37 77 137 153 172
38 81 131 152 162
34 88 134 138 160
34 68 84 157 158
a4 81 198 154 173
B = 33 81 109 M6 162
31 66 16 151 158
35 82 130 153 166
10 30 87 106 154 148
53 91 130 146 167
51 89 113 130 178
c 54 92 136 144 167
38 89 120 155 154
31 98 197 167 ‘ 164
16 109 129 150 161
23 75 104 oL |16
24 61 108 131 156
2 85 101 142 155
b 29 73 110 139 158
% 73 12 B

29 76 016 48 1
l 54 122 164 209 200
38 135 185 208 | 292
N 57 114 182 212 | 211
A 50 18 173. 212 | 206
33 108 175 208 215
8 1 198 179 e | it
24 11 170 214, 19
19 108 168 917 b 2
B * 39 95 183 201 | 202
5 105 165 192 217
14 114 168 oy 106

5 15 108 173 2
0 50 | 105 160 306 212
56 | 82 137 192 198
54 93 168 139 203
¢ a1 102 136 213 192
38 | 108 145 207 193
61 | 85 155 179 216
397 87 172 168 200
6 85 168 158 199
35 90 168 170 196
D 3 | 86 171 164 199
34 93 164 202 187
9 | 92 149 179 202
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