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Abstract

The aim of this study was to investigate the effect of thermal process with different F values of the
stewed beef packed in flexible retortable pouches. Stewed beef was prepared according to the standardized
recipe. It was processed in a steam/air mixture over-pressure retort at 121 °C with three different F, values of 9, 12
and 15 min. Time-temperature data were collected during heat processing using an Ellab Sterilization Monitoring
System. Thermal process times for F values of 9, 12, and 15 min were 20.36, 23.62, and 28.04 min, respectively.
The cook value was obtained at 61.29, 61.90, and 79.85 min for F values of 9, 12, and 15 min, respectively. The
product was commercially sterile processed at different lethality and heat penetration characteristics indicating
similar heating (J,) and cooling lag factor (J.). Heating rate index (f,) value at F values of 9, 12 and 15 min was
20.45, 23.60 and 25.50 min, respectively. Texture profile such as hardness, springiness, gumminess and
chewiness decreased as the F value increased. The L*, a* and b* values decreased with increasing F,, value. The
organoleptic evaluation scored the highest for the product processed to F; of 12 min. Based on the
physicochemical properties and evaluation of sensory quality, F value of 12 min was found to be satisfactory for

the preparation of stewed beef in retort pouches.

Keywords : stewed beef ; retort pouch ; thermal processing ; F value ; heat penetration characteristic
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Figure 1 Stewed beef product processed to 121 °C with three different F values
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Table 2 Heat penetration characteristics of stewed beef in retort pouch with three different F, values at process

temperature of 121 °C

Parameters Fo =9 min F, =12 min F,= 15 min

Come up time (CUT) (min) 8 12 11

Total process time (T,) (min) 25 30 35

Thermal process time (B = T, — 0.58CUT) (min) 20.36 23.62 28.04
Cooling time (CT) (min) 15 15 15

Total time (TT = T,+CT) (min) 40 45 50

F, value (min) 9.17 12.15 15.08
Heating rate index (f,) 20.45 23.60 25.50
Heating rate lag factor (J,) 1.25 1.31 1.28
Cooling rate lag factor (J ) 1.10 1.06 1.04
U (min) 9.21 12.28 15.35
f/U 2.22 2.00 1.66
g (°C) 1.73 2.06 2.24
Cook value (min) 61.29 61.90 79.85

140
120 60
100 50
80 40

60 30

Temperture (°C)

40 20

20 10

Fyvalue / Cook value (min)

0 2 4 & & 1012 14 16 18 20 22 24 26 28 30 32 34 36 38

Heating time (min)

=l RT —tpePCT —fp—=F0-value == Cookvalue

Figure 2 Heat penetration pattern, F value and cook value of stewed beef processed to 121 °C for F; 9 min

[RT=retort temperature, PCT= product core temperature]
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Figure 3 Heat penetration pattern, F, value and cook value of stewed beef processed to 121 °C for F; 12 min

[RT=retort temperature, PCT= product core temperature]
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Figure 4 Heat penetration pattern, F value and cook value of stewed beef processed to 121 °C for F, 15 min

[RT=retort temperature, PCT= product core temperature]
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9 b 9 — NS
4 45 5 55 6 6.5 0.5 0.6 0.7 0.8 0.9 1
pH value a,

Figure 5 pH and a, of stewed beef processed to 121 °C with three different F  values
* Bars are represented as averagetstandard deviation of at least three observations. Bars bearing different superscripts (a-b)

significantly different (p<0.05) with respect to different F; values; ns shown not significantly different (p>0.05).
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Figure 6 Texture profile (TPA) of stewed beef processed to 121 °C with three different F values

* Bars are represented as averagetstandard deviation of at least three observations. Bars bearing different superscripts (a-c)

significantly different (p<0.05) with respect to different F_ values.
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6.26+0.28 5.74+0.36 LAY 4.960.25 zﬁ'w%’ummﬁémﬁwjuﬁw F 19 12 uaz 15 unfl mudfu a1nmened 2
aziulddnAnANadng L* And a* uaz b* Huualinanas (p<0.05) ilesn F, iy aenndasiuAn chroma Al

wwalinanAdNe ) F, 289N5zUaUna)ma LK 41w5UAN hue angle atflutag 72.95+1.53 111 73.45+1.15

Table 2 Color profile of stewed beef processed to 121 °C with three different F, values

F,-value (min) L* a* b* hue angle (°) Chroma
9 35.59 + 0.24° 1.86 + 0.30° 6.26 + 0.28° 73.45 + 1.15° 6.53 + 0.32°
12 33.67 +0.26" 1.76 +0.11° 5.74+0.36° 72.95 + 1.53° 6.00 = 0.24°
15 32.05 +0.87° 1.48 +0.38° 4.96 + 0.25° 73.39 + 1.36° 5.18+0.29°

*® Different letters in the same column were significant difference (p<0.05).
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Figure 7 Sensory evaluation of stewed beef processed to 121 °C with three different F values

* Bars bearing different superscripts (a-b) significantly different (p<0.05) with respect to different F values.
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