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Heat Processing of Film Packaged Food and their
Storage Stability-V

Influence of Residual Head-Space Air upon the Rate
of Heat Penetration in Foods Packaged in Film Pouches

Hideaki Saigo and Yasuji Suzuki

Much air will affect the heat penetration rate during sterilization. For example, table 4
shows heat penetration ratio at varying quantities of air in packaged curry, maintaining
same size and pouch thickness after filling at 180 g.

As shown in this table, the more the air content, the less heat penetration ratio and
the longer the period required to process at 120°C, especially when over 20 ml, imperfect
sterilization will occur.

It is undesirable that occluded air content varies in each pouch for sterilization
effectiveness and contents quality after sterilization.

Besides, as occluded air may cause pouch breakage during sterilization, it is necessary
to make less and keep the same level at each pouch during packaging.
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Table 1 Kind of foods packaged in retortable pouch.

. Net Content and | Sterilization .
Food items Po(uch §1ze weight |pouch thickness |temperature Head(:gi'.l)ce ar
mm (2) (mm) [{9)
. . 10%

Liquid foods Wheat starch 115X 145 200 15 120 0, 5 10, 15, 20
Containing solid | Cream stew 115X 160 200 15 120 1, 3, 8 20
and liquid foods Curry 115 X160 180 13 120 0, 5 10, 15, 20

Wiener sausage | 110X160 200 15 115 0, 30, 69,

Solid foods Spitcheock 135X 170 11 110 0, 15,

Corned beef 135X 170 170 20 115 0, 43
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Fig. 2 Heating curves for 200g of 1095 wheat 0244 cul T T T T
starch packed in retortable pouches 5 10 5 0 %
during processing at 120°C and 1.5 Time (min.)
kg/cm® Pouch size : 115X145 mm. Fig. 3 Heating rate calculation

Thickness of pouch : 15mm
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Table 2 Effect of head space air content in 10% wheat starch packed in retortable pouches,

N Thickness of pouch Occluded air content | Sterilization temp | fh value Fo 3
o (mm) (ml) ) (min) (min)
(1) 15 0 120 8 7
{3 15 10 120 11.1 13

Pouch size : 115X 145 mm. Net weight : 200 g.

EFELE oml k3t U 10ml @E¥HE Fo 3 ORBEBREREFMIITH 2 EE2%T 5.

3:-2 ER+RHRER

JY =LV F2—RAV—F T+ HTAE, AB, RLEOEBCEzAZhO~N—2 (H&Ht) M
Z5N1-HDT, TOBEINEOLODO pouch BEOBEEREMGREOMEE LS~
3:2-1 2V —n¥Fa—

BAEESED L, 3, 8, 20ml KOWTHEET -7, BEEKLE 20ml OFBOE{REH
ZbB (Fig 4, 5).



119
0
. — th 122 —
"7
B -
s % -
;: . Pll:i-l ::G J";" ‘14-
a m3. ) 5
._.E_ " ,—;no
3 g
@ s E 4
20 -
\ 804
0 60
10 2 0 P 4
" N 20 T L) T T T T T
Tirme {mir,) 5 0wt 15 20 25 30
Fig. 4 Heating curves for 200g of cream stew Time (min.)
packed in retortable pouches during Fig. 5 Heating rate calculation,
processing at 120°C and 1.5kg/cm?
Pouch size : 115X160mm. Thickness
of pouch : 15mm.
Table 3 Effect of head space air contant in cream stew packed in retortable pouches.
No Thickness of pouch Occluded air content | Sterilization temp | fh value Fo 3
- (mm) ml) °C) (min) (min)
{1) 15 1 120 12,2 8
{4) 15 20 120 17.4 17

Pouch size : 115x160 mm. Net weight : 200g.
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Fig. 6 Heating curves for 180g of curry 604
packed in retortable pouches during 20l x ° It . . .
processing at 120°C and 1.5kg/cm . 5 %o % 20 2% o
Pouch size : 115%X160mm. Thickness Time (min
of pouch : 13 mm. Fig. 7 Heating rate calculation.



Table 4 Effect of head space air content in curry packed in retortable pouches

N Thickness of pouch Occluded air content | Sterilization temp | fh value Fo 3
o mm (mD) C) (min) (min)
(1 13 120 6 6.7
2) 13 15 120 7.2 7.1
{3} 13 20 120 9.4 12,5
Pouch size : 115X 160 mm. Net weight : 180 g.
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Fig. 8 Heating curves for wiener sausage 1
packed in retortable pouches during 55:

processing at 115°C and 1 kg/cm? 1512

Pouch size : 110 X 160mm. Net weight
:200g. Thickness of pouch :15mm.
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Fig. 9 Heating rate calculation,
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Table 5 Effect of head space air content in wiener sausage packed in retortable pouches.

No. Thickness of pouch Occluded air content | Sterilization temp | fh value Fo 3
YO (mm) (ml) (°C (min) (min)
(1) 15 0 115 5.4 15.2
2 15 30 115 10.8 23.4
(3 15 69 115 13.6 28.5

* Pouch size : 110160 mm. Net weight : 200 g.
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Fig. 10 Heating curves for spitchcock packed 10 4

in retortable pouches during processing
at 110°C and 0.9 kg/cm®. Pouch size
:135X170mm. Thickness of pouch:
(1) 12mm (2) 10mm.
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Fig. 11 Heating rate calculation,
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Table 6 Effect of head space air content in spitchcock packed in retortable pouches,

No Thickness of pouch Occluded air content [ Sterilization temp | fh value Fo 3
: (mm) (ml) s (min) (min)

{n 12 0 110 4.9 42

(2) 10 15 110 14 54

Pouch size : 135X 170 mm.
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Fig. 12 Heating curves for corned beef packed cut 10 20 30 40 50

in retortable pouches during process-
ing at 115°C and 1kg/cm®. Pouch
size: 135X 170mm. Net weight : 170g. Fig. 13 Heating rate calculation.
Thickness of pouch: 20mm.

Time (min)

Table 7 Effect of head space air content in corned beef packed in retortable pouches,

No Thickness of pouch Occluded air content | Sterilization temp | fh value Fo 3
: (mm) (ml) C) (min) (min)
(1) 20 0 115 16.5 32.6
{2} 20 43 115 19.5 36.6

Pouch size : 135%170 mm. Net weight : 170 g.
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