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Abstract

This study was conducted to evaluate the quality characteristics of low-fat emulsion type sausages containing
0% tomato powder (C), 5.0% ground raw tomato paste (T1) and 0.5% freeze dried tomato powder (T2) during
storage at 5+1C for 30 days. The crude protein content of T2 was significantly lower (p<0.05) than that of the
other sausage types. Moisture, crude fat and crude ash contents of the sausages during storage were not affected
by the addition of tomato. The pH and shear force (kg/cmz) values of C were significantly higher (p<0.05) than
those of T1 and T2. There was no significant difference among the different sausages in cooking loss, ranging
from 13.00~14.98%. The WHC values of T1 and T2 were significantly higher (p<0.05) than that of C. The values
of TBARS were significantly (p<0.05) increased for all sausages following storage. The TBARS value (mg MA/kg)
of C was significantly higher (p<0.05) than those of T1 and T2 at 15 days of storage, however T1 was
significantly higher (p<0.05) than the other sausages after 30 days of storage. The meat color values tended to

~ decrease with increased storage time. Microorganism analysis revealed that all sausage types did not reach 4.4
logiy CFU/g until 30 days of storage. The texture, brittleness, hardness, and springiness of each sausage type were
not significantly different after 1 day of storage, while the cohesiveness, gumminess and chewiness of T1 and
T2 were significantly higher (p<0.05) than that of C. T1 and T2 sausages had a slightly higher score regarding
color, aroma, tenderness and overall acceptability, however the sensory evaluation score among the different
sausage types was not significantly different (p>0.05). In conclusion, low-fat sausage with added tomato showed
higher lipid oxidative stability during storage than sausage to which no tomato was added.
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Table 1. Formula of low-fat emulsified functional sausage'
containing tomatoes

Treatments”
Ingredients

C T1 T2
Pork loin meat 71.57 71.57 71.57
Fat replacer” 15.00 15.00 15.00
Olive oil 2.00 2.00 2.00
NpS® 1.30 1.30 1.30
Phosphate 0.20 0.20 0.20
Sugar 0.50 0.50 0.50
MSG 0.05 0.05 0.05
Ice 9.38 4.38 8.88

Tomato - 5.00 -
Tomato powder - - 0.50
Total 100 100 100

D C: low fat emulsion-type sausage, T1: 5.0% ground raw tomato
paste added on total content, T2: 0.5% freezer dried tomato
powder added on total content.

? Fat replacer (ISP : Carrageenan : Maltodextrin : Water = 1 :
0.5 :05: 10).

% NPS (NaCi : NaNO, = 99 : 1).
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1520, Corn Products Korea, Inc., Korea) @ &-& Z}zF 1 : 0.5
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Table 2. Changes of proximate composition (%) in low fat sausage depending on tomato addition during storage at 5+1T for

30 days
Storage days
Items Treatments” g Y
1 15 30
C 72.76+0.30 72.74+0214 72.76+0.30
Moisture Tl 72.48+0.91 71.9340.428 72.48+0.91
T2 71.91£0.52 71.58+0.03% 71.9140.52
C 18.33+0.32"° 17.94+0.22 17.4620.10*
Crude protein Tl 18.08+0,355 17.4520.11% 17.3420.09*°
T 17.63£0.07% 16.96+0.27° 16.960.08%°
C 3.44+0.34 3.12+0.41 3.31+0.05
Crude fat Tl 3.25+0.09* 3.20+0.13 2.49+0.06>
T2 3.3740.02 3.21+0.30 3.0240.314
c 2.40+0.31% 2.31+0.60° 2.21+0.18%
Crude ash Tl 2.3340.11% 2.210.69° 2.15£0.30%
) 2.46+0.56™ 2.2140.39° 2.1520.07%

D Treatments are the same as in Table 1.
¢ Means+SD with different superscripts in the same row significantly differ at p<0.05.
AB Means+SD with different superscripts in the same column significantly differ at p<0.05.

Table 3. Changes of pH, WHC, cooking loss and shear force in low fat sausage depending on tomato addition during storage at 51T

for 30 days
Items Treatments" Storage days
1 15 30
C 6.09+0.03*° 6.93£0.03* 6.110.02*
pH Tl 5.97+0.04% 6.77£0.07% 5.97+0.05%
T2 5.95+0.01% 6.430.01¢ 5.95+0.07%
C 70.34+1.08° 70.89+0.57° 69.571.07°
WHC? (%) Tl 72.1940.44* 72.13£0.47* 71.25+0.53%
T2 71.830.28* 72.0420.67* 69.68:+0.85%°
C 14.98+0.30 14.63+0.04 13.00+0.29
Cooking loss (%) Tl 13.60:£0.80 14.32+0.59 13.2120.29
T2 14.04+0.09 14.08=0.04 13.23£0.42
C 2.110.02*° 3.1220.14% 3.27+0.04%
Shear force (kg/cm?) Tl 1.89+0.06% 2.80+£0.05™ 2.64+0.15%
T2 1.79£0.05° 3.01£0.1245 2.90+0.20*

Y Treatments are the same as in Table 1.

» WHC; water holding capacity.
¢ Means with different superscripts in the same row significantly differ at p<0.05.
AB Means with different superscripts in the same column significantly differ at p<0.05.
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Table 4. Changes of TBARS (mg MA"/kg) in low fat
sausage depending on tomato addition during
storage at 5+1C for 30 days

Storage days

Treatments”
1 15 30
C 0.34:0.01%  043+0.02"  0.59+0.03""
Tl 028+0.02%  036+0.01™  0.65£0.04™
T2 0.26+0.01%  036+0.01"  0.5620.01%
b Malonaldehyde.

? Treatments are the same as in Table 1.

#7¢ Means with different superscripts in the same row significantly
differ at p<0.05.

A8 Means with different superscripts in the same column signi-
ficantly differ at p<0.05.
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Fig. 1. Changes of meat color in low fat sausage depending
on tomato addition during storage at 5+1TC for 30
days.

Experimental group: refer to Table I.
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Table 5. Changes of total plate counts (logiy CFU/g) in low
fat sausage depending on tomato addition during
storage at 5+1T for 30 days

Storage days

Treatments”
1 15 30
C 3.38+0.01 3.64+0.01 4.38+0.01
T1 3.3610.03 3.65+0.00 4.39+0.00
T2 3.37+0.01 3.64+0.02 4.39+0.01

" Treatments are the same as in Table 1.
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Table 6. Changes of texture profile in low fat sausage depending on tomato addition during storage at 5+1T for 30 days

Storage days

Items Treatments”
1 15 30
C 0.29+0.02° 0.29+0.01°° 0.26+0.01%°
Brittleness (kg) Tl 0.26+0.01° 0.30+0.01* 0.3120.01**
™ 0.30+0.03 0.32+0.04 0.30£0.01*
C 0.3240.02% 0.32:0.04% 0.27+0.01%
Hardness (kg) Tl 0.32+0.01° 0.40+0.02* 0.310.00*
™ 0.35+0.02° 0.46:+0.03* 0.3120.01%
C 56.35+4.22° 60.22+6.85 56.92+1.63
Cohesiveness (%) T1 66.96+3.03* 60.14:£6.28" 56.44+0.26°
T2 58.62:+5.735% 64.95+3 87 56.51+0.30°
C 13.41£0.26 12.96+0.61 13.56+0.06""
Springiness (mm) Tl 13.61+0.36 13.38+0.36 13.660.10*
v 13.32+0.37 '13.59+0.06 13.38+0.10°
C 17.8440.64™ 21.88+2.34% 20.51+1.445®
Gumminess (kg) Tl 21.83+1.58* 24.25+3.51*8 23.69+2.587
T2 20.66+0.88"° 29.99+3.70* 27.42+0.52%
C 239.09+10.90° 260.25+42.22° 239.31+14.25°
Chewiness (kg*mm) Tl 296.79+15.17%% 325.00+53.35%% 251.58+ 4.16"%
T2 275.32+19.12* 407.45+48.74" 263.50+ 527

" Treatments are the same as in Table 1.

7 Means with different superscripts in the same row significantly differ at p<0.05.
® Means with different superscripts in the same column significantly differ at p<0.05.
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Table 7. Changes of sensory score” in low fat sausage de-
pending on tomato addition during storage at St
1T for 30 days

Storage days

Items Treatments”

1 . 15 30
C 5.60+0.70 5.60+0.84 5.40+0.84
Color T1 5.90+0.57 5.60+0.84 6.00+0.47
T2 5.60£0.70 5.60+0.70  5.50+0.97
C 5.70+1.25 5.60+0.84 5.50+0.71
Aroma T1 5.60+0.52  570+0.82  6.00+0.82
T2 5.80+£1.03 5.80+1.23  6.10+£0.74
C 5.90+1.29 5.80+140 5.70+£0.95
Flavor Ti 5.90+1.10  6.00+1.25 5.70+0.48
T2 6.00+0.67 6.10+1.10  6.00+0.67
C 6.20+0.63  590+0.88  5.70+0.48
Tenderness Tl 6.00+0.67 5.60+0.84 6.10+0.74
T2 6.10+0.74  5.90+0.74 5.90+0.74
C 6.30+£0.82  6.20£0.79  6.20+0.92
Juiciness T1 6.10+0.57  6.00+0.67 5.70+0.67
T2 5.70+0.67 6.10+0.57 5.70+0.67
C 5.70+0.67 5.770+0.67 5.70+0.67
Overall
acceptability T1 6.10+0.57 6.00+0.67 6.10+0.99
T2 6.00£0.67 6.10+£0.74  6.00:0.67

" Sensory scores were assessed on 9 point scale base on 1=
extremely bad or slight, 9=extremely good or much.
? Treatments are the same as in Table 1.
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