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Studies on Abnormal Detinning of Tin Can with

Nitrate in Foods-1IV

An investigation of the case of abnormal detinning
seemingly caused by the use of deanionized water

YosuitoMo Iwamoro, Yuuko MAEDA and Takatomo Horio

Summary

Investigations in the recent years disclosed the puzzling fact that heavy detinning
proceeded even in canned nectars manufactured in a plant in which, according to the
manufacturer, only deanionized water was used for preparation of the products. The
present report deals with investigations made in our laboratory on this problem.
Results obtained are :

(1) Use of deanionized water causes no heavv tin-dissolving unless nitrate is
contained in the sample (Table 2 and 3, Fig. 1), indicating that the lack of anion is
hardly responsible to heavy tin-dissolving.

(2) No heavy tin-dissolving takes place in the canned products even when 200
ppm chloride is conteined in the preparation water (Table 2 and 4, Fig. 1).

(3) The causes of heavy tin-dissolving in the canned nectars marketed is most
likely the erroneous use of well water or fouling of the exchanger treatment of well
water.
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Table 1 Score sheet for canned nectar marketed.

Storage Net wt. Vac. Headspace Fe Sn Pb
period pH
(days) (%) (cm/Hg) (mm) (ppm) (ppm) | (ppm)
261 52 14.0 6.1 177 0.2
260 262 48 13.0 a0 6.4 169
258 55 16.0 6.8 167 0.3
261 44 13.0 5.6 167
263 11 14.0 6.9 195 0.4
290 266 38 10.5 3.3 4.5 127
267 26 9.0 4.5 144 0.3
Orange 270 38 9.0 4.9 120
nectar 259 33 15.5 5.1 203 0.4
220 266 33 12.5 3.9 4.5 186
268 50 10.0 4.9 167 0.5
269 45 10.0 4.5 174
266 52 11.5 3.6 163 0.3
390 266 45 7.5 3.3 3.5 151
268 52 11.0 3.6 163 0.2
268 49 10.0 3.6 165
264 47 14.0 2.4 162 0.3
260 268 A7 12.0 3.3 2.5 144
251 49 19.0 2.5 180 0.5
Peach 262 48 14.0 2.7 165
nectar 260 47 10.5 3.1 155 0.4
290 268 50 11.5 3.3 2.7 158
263 49 12.5 3.1 153 0.5
263 54 13.5 3.2 165
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L, B4 4 VvEROZVHKOLRITE—EMICRA 4 v KBBEEREREhTVSS, KT
BTRAKPOWEEA & v BECHZBMNE L TKEA 4 v KRSEEECHAKELBLTHEC &
HHEA L 2.

Table | {Z/RL - THIRGHOLGNIESRER, BRICRELAWHBA A Y ICLEARESR
PLThWBZ Lo, HEAKIHEPLEI->THEBAA V28U RNEOHKEERLLOM, T4
(2, BAA Y REENEZBBLLBRA T ZBREIETHKERTL 72725 Wil 1 F v B5Eickhk
ERTORWAEKEZFRAL-OTRILWAEHEEZINS.

Teble1 IZRL#cX 7 2 —EEOBEAKRAFTEROLOT, ATEOHK BIBTHAARE
AKELTERLUTWBRREA K, MBELUTRA A VKELTICHA & vRICEEZELT 200
ppm LB EICEREEZRMLIK OIBHOBGAKEEBRBLTALV Y Y17 2 —HH4EH
FLEREGAKDEATERAIC B IZTEELRI L. EHKOKERBRERE Table 2 iITRL

— 21 —



Table 2 Analysis of water used for test canning of orange nectar.

NH’ | NO2’-N| NOg’-N| CV SO4” |Organic| Total |Residue
Mark pH matter ¥ hardness
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)

A (Well water) 8.0 — 0.01 7.3 13.1 44.0 0.45 89.0 212
B (Dcanionized water) | 6.3 — 0.01 0.1 98.4 — 0.11 88.2 230
C**(Deionized water) 5.9 — - — — — 0.1 — -
D (Detonized qaCiweny | 5.5 — | 000 | — | 180| — | o1 - | =

* Potassium permanganate consumption.
= Controls.
% 200 ppm as CV
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Table 3 Analysis of the nectar before packing.

Acidity . Fe Sn Pb NOs’-N

Mark | PH | (g as citric acia) |  Brix (ppm) (ppm) (ppm) (ppm)
A 3.1 0.48 14.7 15 6.0 0.1 3.7
B 3.0 0.52 15.2 1.9 7.6 0.1 Tr.
c 3.0 0.49 15.5 2.1 7.4 0.1 Tr,
D 3.0 0.54 15.1 1.5 8.2 0.1 Tr.
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BEREEACERL T, R—EH5 HEEMNICEHMEETE 7. 37°CHEEZARIC1 # A, 32
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Table 4 Score sheet for test packs of canned orange nectar. (Stored at 37°C.)

Storage Net wt. Vac. Headspace Fe Sn Pb
period Mark pH

(months) (8) (cm/Hg) (mm) (ppm) | (ppm) (ppm)

A 270 37 10.3 3.0 1.6 233 0.1

1 B 267 41 11.4 3.0 2.0 97 0.1

C 264 44 13.0 3.0 2.5 91 0.1

D 268 44 11.4 3.0 2.0 86 0.1

A 266 38 11.8 3.0 1.7 302 0.3

3 B 267 39 11.9 3.0 2.1 142 0.2

C 263 39 13.4 3.0 3.4 143 0.1

D 266 45 12.2 3.0 2.2 132 0.1

A 267 32 11.3 3.1 1.9 355 0.5

6 B 266 35 10.6 3.1 1.9 205 0.3

C 268 33 11.1 3.0 3.4 236 0.4

D 269 35 10.0 3.0 2.1 206 0.3

2001
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Fig. 1. Change in tin content during storage of

canned orange nectar.

(Stored at room temp., Average of 5

cans)
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