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The Study on Acceptability of Liver Sausage by Proportions of Liver and Processings

Lee, Sook Mi - Cho, Jung Soon
Department of Food and Nutrition, Myong-Ji University

ABSTRACT

Objectives of this study were to investigate the acceptability of liver sausages, one of the most favorite
product of meats, and to examine the applicability of pork liver in manufacturing sausages. Sausages
containing different proportions of pork liver were manufactured with various processes and were tested
and analysed by means of sensory evaluation,

Based on the basic recipe for manufacturing sausages, fifteen recipies were proposed with different
combinations of ingredients, followed by evaluations on their physicochemical and nutritional properties.
Sausages manufactured with different methods (sliceable, spreadable, smoked spreadable) and different
proportions of liver were also evaluated. The Findings from these experiments are summarized as follows:

1. As the percentage of the liver was increased, outer color of experimental sausages were
significantly decreased,

2. The hardness, gumminess, chewiness were significantly decreased as the amount of liver increased.

3. Sausages containing 30% pork liver had best acceptability after swallowing.

4. The flavor and taste of liver in experimental sausages were significantly increased by adding liver.

In summary, sausages containing 30% pork liver had best acceptability for consumption in terms of the
indices measured in this study.

Key words : liver sausages, pork liver, acceptability, sliceable, spreadable, smoked spreadable,
outer color, hardness, gumminess, chewiness
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sausage). 3AAlA(tongue sausage) E°| U=d
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Table 1. Proximate composition of experimental materials

(%)
Moisture Crude Protein Crude Fat Carbohydrate Ash
) Non-fibrous Fiber
Pork lean meat 68.38 1543 14.52 041 0.00 1.26
Pork fat meat 58.10 11,32 29,61 0.23 0.00 0.74
Pork liver 72,95 18.83 4,61 2.24 0.00 1.28
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Table 2. Composition of the experimental sausages

%

Sample Ingredients  Pork lean meat Pork fat meat Stock Liver( :
Sliceable sausages

Liver 0% 30.00 60.00 10,00

Liver 5% 28,58 57.14 952 476

Liver 15% 26.09 52.17 8.70 13.08

Liver 30% 23.08 46,15 7.69 23.08

Liver 45% 20.69 4138 6.90 31,03
Spreadable sausages

Liver 0% 30.00 60.00 10.00

Liver 5% 28.58 57.14 9.52 476

» Liver 15% 26.09 52.17 870 13.08

Liver 30% 23.08 46.15 7.69 23.08

Liver 45% 20,69 4138 6.90 31.03
Smoked spreadable sausages

Liver 0% 30,00 60.00 10.00

Liver 5% 28,58 57.14 9.52 476

Liver 15% 26.09 52.17 8.70 13.08

Liver 30% 23.08 46.15 7.69 23.08

Liver 45% 20.69 41.38 6.90 31.03
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Fig. 1. The evaluation sheet used for

sensory tests
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Table 3. Sensory characteristics of sliceable liver sausages

Sensory characteristics Sample
Liver 0% Liver 5% Liver 15% Liver 30% Liver 45% F-value

Color

Outer Color 388+143"” 435+091° 5.23%1.44° 556+1.77° 9.,50+0,95* 22.16"
Texture

Hardness 9.53+1.95° 8.50+1.58° 7.13+1.25° 5501016 2.08+1.95° 29.54™
Adhesiveness 8.55+1.29* 8.10+0.81° 6.48+0.69° 525+151° 2.1510.90° 20.24"
Wetness 2,431+0.99° 3.40+%155° 5.6010.54° 6.10+0.47° 6.7011.41° 16.41°
Chewiness 6.70+1.18° 5.3310.59° 4231+1.28° 3.081+1.99° 2.80+1.60° 17.51°
After swallowing 5.48+0.53" 5.80+0.81° 595+1.70° 7.40+1.26° 4.80+0.64° 9.46°
Taste

Salty taste 560+164" 570181 5.481+0.96 5.501+0,58 5.70%1.63 NS
Oily taste 8,731+1.96* 836+141° 84811.52° 8.15+2.80° 7.23+0.55° 8.84°
Other taste 2.50+1.49° 3.80+1.63° 5.80+1.54° 8.83+0.78" 1155+181* 37607
Flavor

Oxidative flavor 1.80x1.61 155+1.44 1.85+191 1.68+1.52 1.95+0.42 418"

Smoked flavor 9.58+1.52° 9.201+0.81° 8.8310.58" 7.001+0.80° 5.28+1.79° 16.97°
Other flavor 1.30+1.94¢ 3.57+1.7¢° 5.45+0.88° 7.03+1.64° 8.30+0.60° 23.87"
Overall acceptability 6.43+1.70° 6.45+0.69° 6.28:+0,62° 7451157 513+192 764"

¥ Mean +Standard deviation.

2 Means with different letters within a row(a~d) are significantly different from each other at a=005, =001 as determined by Duncan's

multiple range test.
N.S means not significant
* Significant at P< 0.05, **Significant at P< 0.01

Quter color

Overall acceptability Hardness

Other flavor Adhesiveness

Wetness

Rancidity flavor Chewingness

Other taste After swailowing

Qily taste

Liver 0%
— — — —Liver 5%
——————— Liver 15%
s Liver 30%
= Liver 45%

Fig. 2. QDA profile sensory characteristices
of sliceable liver sausages
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Table 4. Sensory characteristics of spreadable liver sausage

Sensory characteristics Sample
Liver 0% Liver 5% Liver 15% Liver 30% Liver 45% __ F-value

Color

Outer Color 330054V 3.784031° 4,03+0.95° 478+0.28" 6.18+0.99" 7.74°
Texture

Hardness 6,82 +1.08* 6.6340.61° 5.40+1.32° 4001145 1.85+0.64* 10.09°

Adhesiveness 7.05:£0,40 1.68+0.21¢ 4.70+1.28" 3.23+1.61° 1.63+1.10° 7.18°

Wetness 225+1.21° 3.40+0.66° 6.331+1.95° 8.95+2.31° 10,704+3,72¢ 11.26°

Chewiness 6.23+0.87* 4.0810.64° 2.8040.18° 1.93+0.15* 1.40£0.61¢ 9.50°
After swallowing 410+161¢ 498+1.13° 5.85+0.47° 8.30+0.41° 5.25+1,69% 4.21°
Taste

Salty taste 553+1.21" 510%1.34 5.33+1.38 5134133 5.85+1.67 N.S

Oily taste 7.88+1.53" 6.98+2.75° 6.35+1.39™ 583+1.84° 4.48+1.58° 566

Other taste 1.4040.26* 2.40£0.53° 4.08+0.43° 5.75+0.67° 7.50+0,91* 864"
Flavor

Ozxidative flavor 1.48+0.10% 1.68+0.25 1.83+0.25 1.83+1.22 1.904+0.22 N.S

Smoked flavor 2.284+013" 2.13+0.30 2231+1.26 2.20£057 2.18+1.38 NS

Other flavor 1.45+0.94¢ 235+1.74° 3.18+£0.44° 448+235° 5.33+2.33 7.74°
Overall acceptability 5,10+0.37° 5.3540,83" 5454065 6.05+0,95* 6,031+1,75" 560°

" Mean=Standard deviation.

? Means with different letters within a row(a~e) are significantly different from each other at @=0.05 as determined by Duncan's muttiple

range test
N.S means not significant
* Significant at P<0.05

Outer color

Overall acceptability Hardness

Other flavor )
Adhesiveness

Smoked fiavor

Rancidity flavor Chewingness

Other taste After swallowing

Oily taste

Liver 0%
—~ — — —Liver 5%
- - Liver 15%
== Liver 30%
T T Liver 45%

Fig. 3. QDA profile sensory characteristics of
spreadable liver sausages
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Table 5. Sensory characteristics of smoked spreadable liver sausages before storage

Sensory characteristics Sample

Liver 0% Liver 5% Liver 15% Liver 30% Liver 45% F-value
Color
Outer Color 3.53+£1.54"” 348+150° 4554113 7.63%£1.01° 95041.74° 2247
Texture
Hardness 8.731+1.59* 813+1.28" 6.60+1.47° 5.50+1.12° 2.08+1.10° 9.67°
Adhesiveness 8.55+1.45° 8.18+1.21° 6.1011,78° 5.38+1.13° 2.0041.08° 8.89"
Wetness 1.63+1.35° 2.4310.65° 6.03+1.73° 7.75+1.68° 9,70+1.78° 13.67°
Chewiness 6.70+2.18 458+1.66° 3.05+1.13 2.23+1.21% 1454029 899"
After swallowing 4.03+1.54° 495+1.82° 5.98+1.67° 8.35+1.37 518+163° 757
Taste
Salty taste 558+£140% 518%1.15 5.35+1.53 5.051%1.25 5.73%1.25 N.S
Oily taste 8.30+1.66° 6.93+143° 6.28+1.39° 5501142 515%1,51° 7.83
Other taste 1.73x1.60° 3.45+1.64° 513+1.39° 8.38+1.33° 950x+1.37* 10.20°
Flavor
Oxidative flavor 1.85+1.33"° 158106 1.70x1.26 1,28+1.10 1,50+1.18 N.S
Smoked flavor 9.20+1.54* 8.87+1.40° 8.95+1.31° 7.15%+1.11° 6.78+1.22° 748
Other flavor 1.2310.93° 3.33+1.28° 5.93+1.53° 6.90+1.73° 8.68+1.31" 12.07
Overall acceptability 6,40+1.36™ 6.33+1.30" 7.38+1.38" 8,03+1.44° 548+154° 894

" Mean+Standard deviation.

? Means with different letters within a row(a~e) are significantly different from each other at a=0.05, =001 as determined by Duncan’s

multiple range test.
N.S means not significant
* Significant at P< 0,05, * * Significant at P< 0.01

Outer color

Hardness

Overall acceptability

Other flavor, Adhesiveness

Smoked flavor Wetness

Rancidity flavor Chewingness

Other taste After swallowing

Qily taste

Liver 0%
- — — -Liver 5%
——————— Liver 15%
——— Liver 30%
T Liver 45%

Fig. 4. QDA profile sensory characteristics of
smoked spreadable liver sausages

A g%ew 53 FAHE HAY 22X AS
FAE A ez JehiA ysith BF& (4
€ B2 7t g3go] FIETE KA F13E)

=H(PC 001) MAEY AR 5P A3 7
B34 AAIR7E 130, 7 45% BF AAA7E 8.30
olAY W HMPYY 2AAE T FEF SAA7
145, 7} 45% ¥H A2AAE 53302 o|gE e
We Zo) F%on 7h 45% T/ 2AA T 2 E
o HAY AAA7L ojge] E U Re=E e
Wl ole FAFPAM 7 o gAsEHE A
22 Qztech

AAAN 71Z5E 7 30% FH 2AAN PR
FE 7132 E Jeplidlen, 7+ 45% i AAIR,
7+ 15% TH AAA, 7 5% T AAA, 7 2
f AR Y FojUrt

3. 29 HY AANY R A B

Az FA HIYY LR F=HA A
Table 5%} Zow zZt TF FSAAY HgFgo=

97



oj&e - 2Y¢

QDA profileg I3¥ Z3= Fig. 49 2tk
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