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Development of Low-fat Meat Processing Technology Using
Interactions between Meat Proteins and Hydrocolloids - I
Optimization of Interactions between Meat Proteins and Hydrocolloids by Model Study
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Chonnam National University, Guwangju 500-757, Korea

Abstract

Interactions between meat proteins and hydrocolloids in a model system may play an important role for the
improvement of textural properties in low-fat sausage mixtures. The objective of this study was to determine
gel properties as affected by the type and level of hydrocolloid, various pH values of meat protein-hydrocolloid
mixture before cooking, and internal cooking temperatures. The desirable heat-induced gels (HIGs) were formed
at least pH values above 6.0. The addition of konjac flour (KF), kappa-carrageenan (CN) and locust bean gum
(LBG) to extracted salt soluble proteins (2%) improved the gel strength with increased levels (0.5~1.5%) and
HIGs containing CN had the highest (p<0.05) gel strength. The increase of cooking temperature increased gel
strength, depending on pH and type of hydrocolloid. However, the minimun internal cooking temperature to
make viscoelastic HIGs was 70°C. These results indicated that desirable HIGs were manufactured with each
hydrocolloid concentration of 1% and minimum cooking temperature of 70°C with pH values higher than 6.0.
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Table 1. pH, chemical composition and microbial counts of
raw meat used for this study

Moisture Fat

Protein Total plate counts

H

P (%) (CFU/g)
Mean 5.92 76.0 399 207 39x10
SD 019 155 030 085 2.4%10°
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Table 4. pH, moisture (%) and gel strength as affected by cooking temperature classified as various pH values

H 55 H 6.0 pH 65

p " p p .
arameters 65 70 75°C 70 75°C 65 70 75°C

Gel pH 5.85 5.84 5.84 6.18°Y 613" 6.13° 6.55 6.57 657

Moisture (%) 922 92.2 92.2 92.7 926 919 91.9 91.8

Gel strength (g) 223" 249° 325° 32.7 31.8 475° 58.6° 57.2°

"Means with different superscripts in a same row within a same pH level are different at p<0.05.
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Table 5. pH, moisture (%) and gel strength values as affected by type of hydrocolloid and cooking temperature interactions
at various pH values

SSP_only” Konjac flour Carrageenan Locust bean gum
65 70 75°C 65 70 75°C 65 70 75°C 65 70 75°C
pH 55
Gel pH 58 58 585 58 582 584 58 58, 584 584 584 583
Moisture 924 924 924 922 922 921 918 920 920 922 - 621 921
Gel strength 228% 998! 228d 123 150° - 121° 404 517 . 927 9.88° 9170 922
pH 6.0
Gel pH 616 616  6.16 610 609  6.17 612 613 618 614 613 6.8
Moisture 931 931 . 931 927 925 925 925 926 926 925 925 924
Gel strength 1247  124° 124° 248 2120 211° 713" 8652 726 271° 214 229
pH 6.5
Gel pH 657 657 = 657 654 657 656 655 658 657 656 658 657
Moisture 923 923 923 91.8 917 917 918 918 916 916 917 917
Gel strength 24F 224 204 377 430% 485° 01° 130° 13 3230 392%  41.7%

l)SSP comparison at the same levels of each hydrocolloid.
Means with different superscripts in a same row within a same pH level are different at p<0.05.

Table 6. pH, moisture (%) and gel strength as affected by level of hydrocolloids in a same pH level

Parameters pH 55 pH 6.0 pH 65

> 05 1.0 1.5% 05 10 1.5% 05 1.0 1.5%
Gel pH 5.85 5.84 5.84 6.13 6.15 6.15 6.57 6.57 6.56
Moisture (%) 92.4 92.2 91.9 93.0 927 - 92.4 92.2 91.9 91.6
Gel strength 196 247 35.4° 21.2° 33.9° 37.8° 39.1° 54.7° 70.2¢

YMeans with different superscripts in a same row within same pH level are different at p<0.05.
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