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ABSTRACT

Emulsification sausages were prepared in 3 different ways: T1: fat added after ice, T2: fat added before ice, T3: all ingre-
dients added together. Each sample was ground for 4.5 min by a silent cutter at 15°C and emulsified batters were stuffed into
fibrous casing and then cooked for 40 min at 78°C to determine the effect of the order of ingredient addition on the qualities
of emulsior type sausage. The pH of T1 sausage was significantly higher, whereas the pH of T3 was significantly lower
compared with the other samples (p<0.05). The shear force was significantly higher in T1 sausage, however the hardness
and gumminess were significantly lower in T1 sausage compared with other two types (p<0.05). With regard to sensory
evaluation, the relative amounts of flavor can be summarized as T2>T1>T3, and the color was significantly higher in T1
and T2 compared with T3 (p<0.05). There was no significant difference among the test sausages with regard to aroma, juic-
iness, tenderness and overall acceptability (p>0.05). There were no significant differences in free moisture, water holding
capacity (WHC), meat color and texture properties such as brittleness, cohesiveness, springiness and chewiness. As a result
of this study, the sausage were much for sausage prepared by adding the fat after the ice (T1) than the other sausage samples
in which fat was added after ice to make emulsion type sausages.
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Table 1. Formula of emulsification sausage

Materials % Materials %
Lean (pork) 60 Polyphosphate 0.2
Backfat (pork) 20 MSG 0.06
Ice 10 Mixed spices 0.5
ISP 1 Hot green pepper 1.2
Wheat starch 4 Curry powder 0.7
NPS” 1.3 Grinding carrot 0.54
Sugar 0.5 Total 100

*NPS (NaCl : NaNO, =99 : 1).

Table 2. Adding order of materials on silent cutting

Treatments Cutting conditions
11  Lean (pork) - ISP — Curing ingredients” — Ice 1/2 —
Ice 1/2 — Backfat (10.5) — Spices — Wheat starch
1,  Lean (pork) — ISP — Curing ingredients” — Backfat
(14.8) —> Ice 1/2 — Ice 1/2 — Spices — Wheat starch
T3 Adding all at once with lean (pork), ISP, curing

ingredients, ice, backfat, spices and wheat starch

U Curing ingredients (NPS, sugar, polyphosphate, MSG).
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Table 3. Conditions of Instron for texture analysis

Items Shear force Texture
Table speed 200 mm/min 200 mm/min
Sample speed 80 m/s 60 m/s

Load cell 10 kg 10 kg
Adapter area 30 mm? 28 mm?
Sample size 20x20 mm 20%20 mm
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Table 4. Effects of adding order of materials on physico-
' chemical characteristics of emulsification sausage

Treatments” Tl T2 T3
pH 6.28+0.02%  6.25+0.03*®  6.22+0.018
Shear force (kg/em?)  1.89+0.09%  1.64+0.08%  1.59+0.11B
Free moisture (%)  11.0242.92  13.94+3.13  15.714£2.85
WHC (%) 88.98+£2.92  86.06+£3.13  84.29+2.85

! Treatments are the same as Table 2.
4B Means+SD with different superscripts in the same row signifi-
cantly differ at p<0.05.
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Table 5. Effects of adding order of materials on color of
emulsification sausage

Treatments" T1 T2 T3
L 76.21+0.83 75.14+0.74 75.90+0.52
a' 8.38+0.96 8.06+0.48 8.2240.17
b* 13.06+1.40 14.48+0.36 12.79+£0.27
w2 37.02+4.72 31.69+1.54 37.53+0.90
D Treatments are the same as Table 2.
DW=L"-3xb".
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Table 6. Effects of adding order of materials on texture prop-
erties of emulsification sausage

Treatments" T1 T2 T3
Brittleness (kg) 0.30+£0.01 0.29+0.01 0.29+0.03
Hardness (kg) 0.35+0.02°  0.40:0.02%  0.40£0.03*
Cohesiveness (%) 50.43+4.87  53.114£2.86  54.93+1.80
Springiness (mm) 13.04+£0.64  1241+1.67  11.56+3.99
Gumminess (kg) 17.62+2.35%  20.99+0.84"  21.77+1.36%

Chewiness (kg, mm) 230.72+41.34 259.92+32.69 254.66+98.24

D Treatments are the same as Table 2.
48 Means+SD with different superseripts in the same row signifi-
cantly differ at p<0.05.
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Table 7. Effects of adding order of materials on sensory
score" of emulsification sausage

Treatments® Tl T2 T3
Aroma 6.50+0.84 6.17+0.75 6.00+0.63
Flavor 6.83£0.41%  7.50+0.55% 6.17£0.41°
Color 7.00£0.00%  7.00+£0.00*  6.00+0.008
Juiciness 6.83£0.98  6.50+£0.55  6.00+0.00
Tenderness 6.67+0.52 6.50+0.55 7.17+0.75

Overall acceptability 7.00£0.00  6.83+0.41 6.33+0.82

" Sensory scores were assessed on a scale of 1=extremely bad,
9=extremely good.
2 Treatments are the same as Table 2.
A€ Means+SD with different superscripts in the same row signifi-
cantly differ at p<0.05.
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Table 8. Correlation coefficients” between quality parameters of emulsification sausage

* *

Jtems? pH L a b’ WHC Bri Har Coh Spr
w 0.75 -0.99
Fw -1.00
Har -0.73
Coh -0.74
Gum -0.88 0.87 0.80
Chew 0.85
Aro 0.79
Col 0.71
OA 0.86

Y Level of significance of correlation coefficients : p<0.05.

D W (meat whiteness), WHC (water holding capacity), FW (free water), Bri (brittleness), Har (hardness), Coh (cohesiveness), Spr
(springiness), Gum (gumminess), Chew (chewiness), Aro (aromay}, Col (color), OA (overall acceptability).
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