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High Speed Revolution for Low Temperature

Sterilization of Canned Mandarin Oranges

Masakazu Oxku, Daizo Mori, Mivako SaTo,

YosHio SHIMODA and ZENJIRO SAWAYAMA,

Summary

1) Examinations were carried out on the effects of the agitation process on low
temperature sterilization of canned mandarin oranges, especially on the relationships
between the can revolution speed and the come-up time as well as the quality of the
product.

2) Come-up times to 72°C (at the critical points of cans) (Fig. 1 —8) were :

For No.5 (Japanese size (JCS, hereafter), 301303 in.) cans, 12 minutes at 2 rpm
at 82° (bath temperature), 8 minutes at 20 rpm at 80°, 7 minutes at 50 rpm at 76°, and
6 minutes at 100 rpm at 76°.

For No.2 (JCS, 401 x411 in.) cans, 14 minutes at 2.5 rpm at 82°, 9 minutes at 10
rpm at 82°, and 7 minutes at 20 rpm at 82°.

For No.1 (JCS, 603X%700 in.) cans, 22 minutes at 1 rpm at 82°, 15 minutes at 5 rpm
at 82°, and 12 minutes at 10 rpm at 82°.

3) It was found that the commercially satisfactory sterilization is attained in shorter
time with high speed revolutions than with the conventional procedure with slower
revolution. No remarkable effects, however, was attained on the change of solids which
might save the packing weight of the solids.

4) Faster revolution of can seems i{o cause the increase of the broken solids,
probably due to the forced aeration through the contents.

In the present test, it was found that revolutions of No.5 (JCS) cans up to 50 rpm,
No. 2 (JCS) cans up to 20 rpm and No. 1 (JCS) cans up to 10rpm are applicable for
commercial processes.

It is obvious, however, that these figures are not adapted for all the mandarin
oranges produced in Japan which most possibly differ in their textures. It is recom-
mended that canners equip a revoluting sterilizer with rolls of variable speed.
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Fig. 1 Time-temperature curves for the critical Fig. 2 Time-temperature curves for the
point of the can during processing. critical point of the can during
(No. 5 (JCS), 2rpm at 82°C). processing. (No.5 (JCS), 20 rpm

at 80°C). For experimental

A Temperature was measured
conditions, see Fig. 1.

with a mercury thermome-
ter inserted immediately
after sterilization.

-------- B An alcohol thermometer
was equipped to the can
before sterilization.
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Fig. 3 Time-temperature curves for the Fig. 4 Time-temperature curves for the
critical point of the can during critical point of the can during
processing. (No.5 (JCS), 50 rpm processing. (No.5 (JCS), 100 rpm
at 76°C). For experimental con- at 76°C). For experimental
ditions, see Fig. 1. conditions, see Fig. 1.
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Fig. 6 Difference in sterilization curves
with the uses of thermometers.
(No.5 (JCS), at 80°C).
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Fig. 8 Time-temperature curves for the critical point of the can during

processing. (No.1 (JCS), 82°C).

Method A was employed.
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Fig. 9 Time-temperature curves for the
critical point of the can during
processing. (No.5 (JCS), 20 rpm at
80°C). Method A was employed.
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Table 1 Come-up Time for the Critical Point of Can at Varied Packing

Weight of Solids.

(No.5 (JCS), 20 rpm at 80°C)

Solids Syrup Syrup Come-up Processing
packed added concn. time* time
2158 105¢ 29% 5. 20min. 6 min.
225 95 34 5.30 6
235 85 37 6.18 7
245 75 43 6.26 7
255 65 53 6.48 7

* Come-up time to 72°.
immediately after the sterilization (“Method A", hereafter).

Temperature was

Table 2 Conditions for the Canning Practice.

measured with a mercury thermometer inserted

Revolution Solids Syrup Processing Processing
Can size packed added temperature time
(rpm) g g °C min.
. 2 235 85* 82 12
No. 5 (JCS) 20 ” ” 80 8
(301303 in.) 50 7 " 76 7
100 4 ” 76 6
= e
. 10 ’” ” ” 9
(401)(411 in) 20 ” ” " 7
ke
No. 1 (JCS) 2,350 850 82 22
5 ” ” ” 15
(603x 700 in.) 10 ” . Y 12

* 374 syrup were used.
** 3808 syrup were used.
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Table 3 Changes of the Quality during Storage of Canned Mandarin Oranges
at Room Temperature. (No.5 (JCS), 301x303 in.)

After storage for

1 day 15 days 1 month | 3 months | 6 months

Vacuum cm/Hg 11 12 15 13 7

Solid g 204 192 192 192 194
2 rpm Broken A* % 0.9 1.3 0.9 3.9 2.9
Broken B** 273 0 0.9 5.4 0.9 0.4
Juice sacs*** per can 1.2 2.0 0.8 1.6 3.6

Vacuum cm/Hg 9 14 16 15 8

Solid g 203 189 189 191 192
20 rpm Broken A* % 1.8 3.4 1.7 5.4 2.1
Broken B** % 0.4 0.9 3.0 0.5 1.2
Juice sacs*** per can 1.4 2.8 3.2 3.0 4.2

Vacuum cm/Hg 11 17 12 14 5

Solid g 206 193 193 193 194
50 rpm | DBroken A* % 1.3 5.9 0.4 2.2 3.0
Broken B** % 0 1.7 3.3 2.7 0.4
Juice sacs**  per can 1.0 4.2 3.2 1.8 5.4

Vacuum cm/Hg 7 19 16 11 8

Solid g 202 195 195 195 193
100 rpm | Broken A* % 10.4 3.1 3.7 9.8 5.5
Broken B*#* % 16.2 3.1 7.9 13.1 14.5

Juice sacs***  per can 30 30 30 30 30

# Slightly broken.
* Excessively broken.
*** Jyice sacs separated from the segments.
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BWTR 7o —7 VEICHREIHBEREBDON UM o, - TRREIVEOEEEZREDEH
EicRELBLLELS.
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Table 4 Changes of the Quality during Storage of Canned Mandarin Oranges
at Room Temperature. (No.2 (JCS), 401 x411 in.)

After storage for

1 day 15 days 1 month | 3 months | 6 months

Vacuum cm/Hg 14 23 27 32 31

Solid g 581 535 543 537 547
2.5 rpm | Broken A* % 1.8 — 2.3 1.4 1.1
Broken B#** % 0 — 0 0 0.3
Juice sacs***  per can 3.0 — 4.3 5.7 3.3

Vacuum cm/Hg 28 24 24 28 23

Solid g 582 533 540 543 543
10 rpm | Broken A* % 0 — 0.8 2.4 0.8
Broken B** % 0 — 0 0 0.6
Juice sacs¥**  per can 0 - 8.3 5.0 5.7

Vacuum cm/Hg 28 28 28 26 21

Solid g 587 536 537 539 540
20 rpm | Broken A¥ % 0.8 — 2.1 2.6 0.9
Broken B* % 0 — 0.3 0.3 1.1
Juice sacs*™**  per can 3.0 — 6.0 7.3 11.3

*, ¥k % See Table 3.

Table 5 Changes of the Quality during Storage of Canned Mandarin Oranges
at Room Temperature. (No.1 (JCS), 603x700 in.)

After storage for

1 day 15 days 1 month | 3 months | 6 months

Vacuum cm/Hg 0 4 5 3 4

Solid g 2,118 1,980 1,970 1,942 1,966
1rpm Broken A¥® % 1.2 1.8 1.3 2.3 0.7
Broken B** % 0.2 0.5 0.2 0.2 0.5

Juice sacs***  per can 16 24 30 18 21

Vacuum cm/Hg 0 4 6 5 12

Solid g 2,133 1,966 1,987 1,987 1,992

Srpm Broken A* % 1.8 6.3 1.8 0.7 0
Broken B** % 0 3.3 0 0.2 0.2

Juice sacs***  per can 16 56 17 45 45

Vacuum cm/Hg 0 5 8 8 3

Solid g 2,146 2,003 1,982 1,985 1,995
10 rpm | Broken A* % 1.1 1.6 1.8 1.2 0.7
Broken B** % 0 1.1 0.7 1.9 0.5

Juice sacs***  per can 34 27 20 22 24

*, ¥*¥, **% See Table 3.
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