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Stadies on Prevention of Headspace Corrosion of Canned Fruits- [

Prevention of headspace corrosion of canned mandarin oranges

Yoshitomo Iwamoto, Daizo Mori and Yuuko Matsushita

It is generally known that the headspace corrosion of the can is caused by oxygen content in
the headspace.

The present paper deals with attempts for preventing headspace corrosion of canned mandarin
oranges.

1) No significant difference in headspace corrosion was detected among cans of tinplates from
different manufacturers (Table 1-1).

2) When cans of partially coated bodies, in which coating was limited only at the top and bot-
tom parts where canned corrosion usually takes place, preventing effect was recognized only
at the early stage of storage.

However, in the long storage, corrosion developed at the ends of the coating in a similar
manner to the surface corrosion. The corrosion was more extensive when the initial air con-
tent was larger (Table 2-1).

3) Possible means for preventing headspace corrision are : filling of large amount of contents,
addition of hot syrup and raise of vacuum when seaming (Table 3-1, Table 4-1).

4) An upturning of the products after three days from steritization is preferred to that in the fol-
lowing day. because the headspace corrosion is divided (Table 4-1).

5) Another means for preventing headspace corrosion are seaming by “steamflow” method or
“hot pack” method, because with these methods initial oxygen content in cans are below 2
ml. and the degree of headspace corrosion then is below “1” (Table 5-1, Table 6-1).

BREBREFLEORGEAKILO—BELT, fiH) CRHRADAGFHOHABREZZE SRERAIC
DWTHELLY, AETRAEEAZMIFT37-0ir6bAEE (5 8HE) 2HELTHEAR
AT -~7-OTHETS.

= &R A &
1. ZELD OB

1—1 7V 30BNV LIFEAEA~NORE
TNFDENVKIHDAMBBOERICELBH I NTELERFATILDREOEES ) $ 24 -4 —

4dDT ) ERNTISHZHEL, 182 {FHEDAEILAE 190g HREL., HFLLABRLALYS

v 7 (Bx 30%, 0.1%7 = YE&H) ZHENULTASRELERLALOE0® A+ 2 —L v —2—



MR oRERANEICET AT

-~

THEH, 82°C, 124 (4rpm) BELTHAPAGFHEZHE L THEI L.

1—2) BRBEGOREEAE~DLE

HBOET 20mm E4&E L8 H5E T 25mm S§2BELAL 25 HEEAV. HREEKDA
HiIriBOTHBROADLAIEINES 1 v ToHhAGZEEHEL TR L.
2. EEORERHEFL D OBRE
2—1) WERE. BFBOELNE. ¥ 7EACOREHERITEAY S » 7OREICKHFE

BaE~OpE

SEINMEAINLAZITOg HAHEL . FTLLEELL Y5 v 7 (Bx22%. 0.1 %L vESE) &
EMUTREREATZ-BE. V5 v THEABOSHABULILEHARY 70°C 08V 5 » TE2E

AULEBAIZOWT, OMNF 2 — LY —7—THEEOTVIEETEMWMY . 82°C, 124 (4rpm)
HELTErAREEZHELTHET L.

2—2) ETENHcEEL L TKRELLEAORERE~NOREHY

0—1) EE—LETHELZAPAGEEERY, KRB RUSARMEIZEEEZ L TICEE
IETHET L.

2—3) EEFEEF s by s FARIIRERE~DER

2—1) EEA—KXETEELLADAGEEZRY, 5°C THERELABERUZF/ —RbHy 7 R
ThBEERD I HEETRH TR L.

2—4) 2F—L7o0—FRICLXIFHBE~OEE

BEHED, HE. B, TAh Y RAEBLICADAZE 213g FERHE v3 w7 (Bx29%, 0.1%7
iyﬁﬁﬁ)fﬁﬁﬁié3mgwbt®o,X?—a7ﬂ—%;ﬁ5MV—7—&UO@N$;
— Ly —=—THEY. 80°C, 104 (20rpm) FELTHRA L.

;M B A OE
Y Ui
£ B & B

1. ZUHDENCLIREBENOKEE

WEOSEAEEE1IC. 37°C, 15 AREBOMESNEEL B 1 —1ICRLE.

# 1—1 LY REREOHERIRE
IZA, B, CRUDHOMEIC LS Table 1 Influence of difference of tin plates upon head-

A " i . i space corrosion of canned mandarin oranges
TNEDERRBEAEEDLNT,

MEOBERBIIHAZIh I BHROR ‘:gx?k;l;tc;{ Mark Chamber vacuum | Headspace
KEEINTVLBRIENED o 11

e s A . A 1 10mm
7o, TRbHE, BAEREN 2me - 10ecmHg  |————
UFTHNEIRTEERORE ! M) B 2 5
PIF TSI o0, HAEE C 3 50 10
B 6me BFEICNEETN4] &2 D 1 5

DHEBBRELETASHKOTHEL: b



Table 1—1 Score sheet for canned mandarin oranges™
(37°C, 30 days of storage)
Initial Initial | Degree of
Mark | Net wt. Vac. Headspace | pH Fe Sn A air headspace
content content corrosion
2 cmHg mm ppm ppm mé m¢
A-1 314 8 8.5 3.5 2.7 131 6.2 29.2 4
B-1 315 6 9.5 3.4 2.8 137 5.8 27.5 4
C-1 315 i0 10.0 3.4 3.1 123 6.4 30.2 4
D-1 314 10 8.5 3.4 3.3 123 5.8 27.4 4
A-2 331 2 5.0 3.4 2.0 77 1.7 7.9 1
B-2 339 2 5.5 3.4 2.3 92 1.9 8.8 1
c-2 335 2 4.5 3.4 1.9 71 21 10.0 1
D-2 338 3 6.0 3.4 3.0 89 2.1 9.9 1
A-3 315 34 10.0 3.4 3.4 92 3. 14.5 2
B-3 312 24 10.5 3.5 2.9 121 3.8 17.9 2
C-3 312 32 11.9 3.4 2.2 107 3.6 16.9 2
D-3 316 25 10.5 3.4 2.5 109 2.7 12.6 1
A-4 334 20 6.0 3.4 1.8 56 1.3 6.1 0.5
B-4 333 19 6.0 3.4 1.8 47 1.2 5.7 0.5
Cc4 332 20 6.5 3.5 1.9 52 1.1 5.2 0.5
D-4 337 17 5.5 3.4 2.5 57 1.0 4.8 .5

* Repacked of canned mandarin oranges in 18¢ cans, containing 30ppm tin dissolved.

Ziohs.

¥, RBICERLAZADARIBLHRREDONT O DALRIRLBNICE LRI TN
SHEHY CERCRRABEOBRLWEFEIEAXDOBHES HINT AMmsEs o/,
2. BAZEFRILLIFRERENDOEE

A

KEBOWTTTIREE LTWANEEBAER LU THMICKRITI L. TOHEo8ERGFL

Table 2 Influence of partially coated can upon headspace corrosion of canned mandarin oranges

Mark Can type Chamber vacuum Remarks
1 No. 5 ¢mHE | pliin cans
5 can 35 Cans with bodies coated only at the top and bottom part
- (20mm each) of the bodies
3 No. 2 Pizin cans
4 can 2 Cans with bodies coated only at the top and bottom part
(25mm each) of the bodies
Table 2—1 Score sheet for canned mandarin oranges
(37°C, 3 months of storage)
Initial Initial | Degree of
Mark | Net wt, Vac. Headspace pH Fe Sn 0. air headspace
content | content | corrosion
g emHg mm PP pPPmM ms mf
1 320 10 8.0 3.5 4.8 128 3.0 14.3 2
2 321 12 7.7 3.5 4.9 80 3.0 14.3 1*
3 857 17 12.5 3.5 4.0 103 9.2 43.4 2
4 857 17 12.8 3.5 2.9 77 9.1 43.1 1.5%

*Corrosion around the end of the partial coating
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Table 3—1 Score sheet for canned mandarin oranges*
(37°C, 30 days of storage)

I Initial Initial | Degree of
Mack | Net wt. Vac. Headspace | pH Fe Sn O, air headspace
content content | corrosion
£ cmHg mm | PpPm pPpPm mé mé
1 309 18 11.0 3.3 3.3 149 5.3 24.9 3
2 314 15 10.0 - 3.3 3.0 126 4.7 22.4 3
3 321 15 9.0 3.3 2.9 119 3.9 18.6 2
4 329 7 7.0 3.3 2.4 111 2,5 11.6 1
5 309 9 11.0 3.3 6.0 157 7.0 33.2 4
6 309 18 11.0 [ 3.3 | 3.3 149 5.3 24.9 3
7 320 6 9.0 | 3.3 3.5 124 5.0 23.6 2.5
8 321 . 15 9.0 | 3.3 2.9 119 3.9 18.6 2

*Repacked of canned mandarin oranges in No. 5 cans.
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Table 4 Influence upturning of canned mandarin oranges upon headspace corrosion

Mark Net wt. Chamber. vacuum Remarks
1 Upturned after 20 hours
310g 10cmHg
2 Upturned after 54 hours
3 Upturned after 20 hours
315 30 -
4 Upturned after 54 hours
5 Control
6 315 30 Seamed after 60 minites of syruping
7 Syrup temperature was 70°C
Table 4—1 Score sheet for canned mandarin oranges*
(37°C, 30 days of storage)
Initial Initial | Degree of
Mark | Net wt. Vac. Headspace | pH Fe Sn 0, air headspace
content content | corrosion
g cmHg mm ppm ppm mé mf
1 309 9 11.5 3.2 5.7 158 6.9 32.5 4, 1
2 309 9 11.0 3.2 5.2 156 7.0 32.8 2, 2
3 314 16 9.5 3.3 3.4 127 5.0 23.6 2, 0.5
4 315 21 9.5 3.2 3.6 124 5.0 23.7 2,1
5 314 15 10.0 3.3 3.0 126 4.7 22.4 3
6 315 19 10.0 3.3 2.9 131 4.4 20.7 3
7 315 23 10.0 3.3 3.0 124 3.7 17.3 2.5

*Repacked of canned mandarin oranges in No. 5 cans.
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Table 5 Influence of exhaustion and storage at low temperature upon headspace
corrosion of canned mandarin oranges

Mark | Chamber vacuum | Storage temperature Remarks
1 5°C Stored at low temperature
30cmHg
2 37 Control
3 5 Stored at low temperature
4 1 37 Control
5 Exhaustion for 1.5 min. at 100°C (C.T. 70°C)
6 0 a7 Exhaustion for 3 min. at 100°C (C.T. 76°C)
7 Exhaustion for 1.5 min. at 100°C (C.T. 70°C)
8 % Exhaustion for 3 min. at 100°C (C.T. 76°C)
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Table 5—1 Score sheet for canned mandarin oranges¥
(Stored for 30 days)

] Initial Initial { Degree of
Mark | Net wi. Vac. Headspace pH Fe Sn O, air headspace
‘ content content | corrosion
g cmHg mm ppm ppm mé mé

1 316 17 9.5 3.3 2.3 133 4.7 21.9 3

2 316 15 10.0 | 3.3 2.5 154 4.3 20.4 3

3 316 22 10.0 3.3 2.0 140 4.0 19.1 3

4 315 21 10.0 3.3 2.3 144 3.9 18.3 3

5 316 31 9.5 3.3 2.5 123 3.1 14.7 1

6 316 38 9.5 3.3 2.4 113 2.1 9.8 1

7 316 42 10.0 3.3 2.3 116 2.2 10.4 1

8 316 45 9.5 3.3 2.6 a8 1.0 4.8 0.5

*Repacked of canned mandarin oranges in No. 5 cans, containing 56ppm tin dissolved.
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Table 6 Influence of “Steam flow” method upon headspace corrosion of canned mandarin oranges

Mark | Chamber vacuum Remarks
1 40cmHg Contro!l
When seaming steam was jetted from guide and turret sides
2 0 ¢
(steam pressure 0.3 kg/cm?)

Table 6—1 Score sheet for canned mandarin oranges

(37°C, 30 days of storage)
Initial Initial | Degree of

Mark | Net wt. Vac. Headspace i

pH Fe Sn 0. air headspace
l content content | corrosion
g cmHg mm ppm ppm mé mf
1 316 7 9.0 3.7 3.3 93 4.5 21.1 3

2 315 38 8.8 3.7 1.6 46 1.2 5.5 0.5
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