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STUDIES ON THE INTERNAL CORROSION OF CANS —II

INFLUENCE OF NITRATE AND PH UPON
DISSOLVING OF METALS IN CANNED ORANGE JUICE

Takatomo Horio, Yoshitomo Iwamoto, and Kyuzo Oda

Effect of nitrate, which was found to play main role in the development of the internal
corrosion of canned orange juice was further studied. Orange juice at various pH (3.0
~5.0) and with the addition of nitrate of varing concentration (0~20ppm), was packed
by using deionized water for the preparation of the juice, and analyzed alter intervals
(0~6 months). Detinning was found to be affected by the amount of nitrate added, and
not by the pH of the juice when stored for a longer period. Dissolving of lead was also
stimulated in the presence of nitrate. Presence of sulfate showed no significant elfect
upen nitrate-stimulated détinning.

It is suggested that water containing not more than I ppm of nitrate-nitrogen would be
preferable for the preparation of canned drinks.
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Tabie T The amounts of nitrate nitrogen and sulfate jon added in canned =oods.
Can mark Sample o NO's- N ppm | S04 Bﬂm_
Rl _;\ Model ] 0
B 3 i 1 0
-C # 10 0 :
D - »” 100 0
E w 0 30
F #* a 1 30
G # | 1_0 30
|. H ” ) 100 30
‘ X Normal canned orange juice 0 B 0
) Y ” - 50 0
‘_ Z_ dC;nne_d'nrange juice causisng poisning from 0 0
inking !
o, FEMBELRNLCERAAGBLEREOSZORMEE LG L THRARE, 4ol
T gie) BIEENHVHENFTLOT, TOEERF LI HWLOLEI LGNS,
Repack EEREET 2 IR AN A /2 & LEHAXBOE L wENEEDAE,
Table 2, Score sheet [or model canned goods
% : After 15 hours '; After 11 days
Content | Head Content Head
Losish ) weight  Vacuum | space | pH | Sn Pb | weight |Vacuum | space | pH | Sn Ph
£ . cm/Hg i ppm | ppm | g | cm/Hg mm . ppm | ppm
A 212 40 | 7.1 | 24| 15| 01| 214 38 | 6.8 | 24| 39| 0.2
B 212 37 ._G_.T 2.4 _15 0.1 213 38 z_s_ 24| 8| 0.2
C 210 40 fy 2.4 45 | 0.6 210 41 7.6 25| 161 | 1.5
_D 212 38 7.1 26| 319 | 0.8 _211— 41 7.6 3.4 | 628 | 140
E 214 36 6.2 | 2.4 o 0.2| =4 36 6.3 | 24| 41| 0.1
F 212 37 6.8 2.4 23| 0.2 209 41 8.4 2.4 83 _;4_
G 213 35 6.6 2.5 | 50 0?5 211 39 8.2 25| 163 | 1.9
H 213 a6 6.2 25| 475 1.0 214 37 6.8 2.4 581- 109
X 213 39 . 6.2 _3;| 106 | 0.2 213 . 41 7.2 3.1 18| 0.3
Y 213 40 6.7 3.2 i 204 | 0.3 213 41 6.8 3.3 | T40 | 0.7
z 21 40 7l 3.3| 451 | 0.5 212 . 42 7.6 3.2 540 0.4

— 21




Fig. 1. Change in the amounts of dissolved tin of model canned juice during storage at 37°C.
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Table 3.  Score sheet for canned orange soft drinks
i Content Head
Sﬁﬁge pH NOy' -N weight ‘ Vacuum | Space pH Brix Sn
™ ppm g| cm/Hg mm % | ppm
' 0.3 |
| Tap water 210 A 7.8 2ig, | 14.2 u
0 210 | 44 8.0 2.8 | 15.0 17
3.0 1 211 43 7.5 | 2.9 | 147 i4
5 211 | 43 7.6 2.8 | 15.3 17
10 - 211 45 8.1 2.8 | 15.3 32
20 210 44 7.7 3.0 | 1s.1 45
Oy water | 21| 4 74 | 34 | 48 | 12| 02
0 210 43 7.6 3.4 | 14.9 1 | 0.2
| 35 1 213 43 7.1 3.4 | 15.4 10| 0.2
5 210 43 7.9 3.4 | 15.0 20 | 0.2
10 212 42 | 7.1 3.4 15.1 72 0.1
One day 20 212 42 7:3 3.5 | 15.2 30 0.3
(After 15 hours) 0.3 i —
. —— 208 43 9.0 3.9 | 15.2 22 | 0.1
0 212 43 7.3 39 | 14.9 18 | 01
4.0 1 212 41 7.1 3.9 | 15.1 12 | 0.2
5 200 | 43 8.1 3.9 | 15.0 2% | 0.1
10 22 | 4 7.5 3.9 | 15.0 7 | 0.1
20 211 45 | 7.2 3.9 | 14.9 25 | 0.3
P water| 210 | 46 8.0 | 4.9 | 152 | 15| 0.2
0 210 40 7.9 5.0 | 14.9 9 | 0.2
5.0 1 212 ) 7.4 5.0 | 151 11 0.1
5 210 43 8.0 5.0 | 15.2 6 | 0.2
10 211 43 7.8 4.9 | 15.2 15 | 0.2
20 213 42 7.6 5.0 | 15.1 16 | 03
Tahle 4. Score sheet for canned orange soft drinks
| Content Head
| e pH | NO# -N | weight | Vacuum | Space | pH | Brix | Sn | Pb
| . i ppm g| cm/Hg mm a5 ppm ppm
| P2 water| 72| 42 70 | 31 | 10 | 37| 6a
0 211 44 7.5 3.0 | 15.0 37 | 8.2
3.0 1 210 44 8.0 2.9 | 15.0 70 | 0.2
5 209 45 8.3 2.9 | 15.0 154 | 0.2
10 209 42 5.8 2.9 | 15.2 267 | 0.3
20 210 45 8.3 3.0 | 15.1 538 | 0.6
Ol water | 21| 4 75 | 84 | o | 41| 01
0 210 44 7.8 3.5 | 15.0 33 | 0.1
I 3.5 1 212 45 7.2 3.5 | 15.2 58 | 0.1
- 5 211 44 7.7 3.4 | 15.0 168 | 0.2
10 211 45 %7 3.4 | 152 | 279 | 0.3
* 20 212 41 7.2 3.5 | 15.1 521 1k
30 days i3
L — 211 43 7.7 3.9 | 152 a1 0.1
0 212 42 7.3 4.0 | 14.8 33 | 02
4.0 1 213 40 7.2 40 | 151 58 | 0.2
5 213 39 6.8 4.0 | 150 | 161 | 0.3
10 211 2 | 8.0 4.0 | 15.0 200 | 0.3
20 212 43 | 72 4.0 | 15.0 535 0.8
s eme| @0 4 7.8 | 5.0 | 150 | 31| 01
0 212 38 7.3 5.0 | 15.0 2 0.1
5.0 1 213 40 6.8 5.0 | 15.1 % | 0.1
5 210 43 8.2 50 | 15.0 151 0.2
10 212 44 7.8 50 | 152 | 237 | 25
20 213 | 41 7.2 5.1 | 15.0 450 T2
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Fig. I  Relation bet ween the nitrate jon and that of dissolved tin
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Fig. IV Spectroscopic analysis of white crystallizate on can wall of orange juice. which

contained 5 ppm. or more of nitrate-nitrogen, stored at three months.
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No. 1 : Standard Iron
No. 2, No. 3 : Sample-----Accoding to analysis of the spectra, only Sn and trace of

Si were found,

No. 4 : Carbone electrode alone.
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