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Quality Characteristics of Sausage with Added Pine Needle Powder

Soon-Yong Kwon, Myung-Eun Shin and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Korea

Abstract

Quality characteristics of sausage with added pine needle powder (0%, 0.5%, 1.0%, 1.5%, 2.0%, and 2.5%) as an ingredient.
The basic ingredients of sausage consisted of pork meat 60%, olive oil 20%, and ice water 20%. Sensory properties of sausage
were analyzed by a sensory test, and the texture and color characteristics were measured using a texturometer and color meter,
respectively. In the results of the sensory test, taste, texture, and overall preference were highest in the sample with added
1.5% pine needle powder. The sausage with added 1.5% pine needle powder was moderate in color intensity, pine needle
flavor, and astringent taste. Hardness and gumminess of sausage were higher in 1.0% and 1.5% pine needle powder. However,
springness and chewiness of sausage showed no significant differences. In terms of color intensity of sausage, L-value and
a-value were lower and b-value was higher, depending on the pine needle powder amount. Development of off-flavor of
sausage during storage was greater in 0% and 1.5% added sausages than in 2.0% sausage with increasing storage time. As
a conclusion, sausages with added 1.5% and 2.0% pine needle powder were the most suitable for making functional sausage

with added pine needle powder.
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Table 1. Formulation of sausage with pine needle powder
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Pine needle powder ratios (%)

Ingredients

oY 0.5 1.0 L5 2.0 25
Lean meat 600 600 600 600 600 600
Olive oil 200 200 200 200 200 200
Ice water 200 200 200 200 200 200
Pine needle powder (PNP) 0 5 10 15 20 25
Ascorbic acid 0.5 0.5 0.5 0.5 0.5 0.5
Sugar 10 10 10 10 10 10
Salt 18 18 18 18 18 18
Pepper 8 8 8 8 8 8
Phosphate 3 3 3 3 3 3

Y The percentage is the pine needle powder ration compare to the amount of lean meat, olive oil and ice water.
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Table 2. Hunter's color values of sausage manufactured with pine needle powder

Pine needle powder ratios (%)

0 0.5 1.0 1.5 2.0 2.5 F-value
L 66.20+0.22° 65.95+0.53" 64.25+0.53° 61.96£0.39° 56.76+0.57° 56.81£0.31% 6.98™"
a 5.4240.14° 2.68+0.41° 1.42+0.64° 0.79+0.24 0.64+0.16% 0.28+0.47° 2.34™
b 13.54+0.48° 12.32+0.44° 13.40+0.10° 13.77+0.20° 14.55+0.11° 15.10£0.63° 3.49™

Values are mean+S.D.
24 Means in a row by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.
p<0.001.

Table 3. Textural characteristics of sausage with various amount of pine needle powder

Pine needle powder ratios (%)

0 0.5 1.0 1.5 2.0 2.5 F-value
Hardness (g/cm?) 400+£52° 418+69° 523+68" 57397 456+90° 417+£99° 10.68"
Springiness (%) 1.20£0.27* 1.17+0.31° 1.10+0.28° 1.1340.30° 1.00£0.22% 1.04+£0.39® 3.05°
Chewiness (g/cm?) 258+63 239+89 277+123 245+128 254+65 234+114 0.36
Gumminess (g) 217+43% 203+47° 268+54° 260+£76™ 23866 203+61¢ 3.43"
Cohesiveness (%) 0.5240.12° 0.5040.16° 0.51£0.23° 0.5120.14° 0.51£0.07° 0.49+0.09 2.19"

Values are mean+S.D.
*7¢ Means in a row by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.

skt

T p<0.05, ™ p<0.01, <0.001.
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Fig. 1. Hardness of sausage with various amount of pine
needle powder during storage.
A™D Means in a graph by different superscripts are significantly
different at the P<0.05 by Duncan's multiple range test.
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Fig. 2. Springness of sausage with various amount of
pine needle powder during storage.
A™P Means in a graph by different superscripts are significantly
different at the P<0.05 by Duncan's multiple range test.
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Fig. 3. Cohesiveness of sausage with various amount of
pine needle powder during storage.
A~C Means in a graph by different superscripts are significantly
different at the P<0.05 by Duncan's multiple range test.
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Table 4. Results of sensory evaluation for preference test of sausage added with pine needle powder

Pine needle powder ratios (%)

0 0.5 1.0 1.5 2.0 2.5 F-value
Appearance 4.62+1.75 4.67+1.35 4.71£1.23 5.29+1.06 4.71%1.74 4.33+1.98 0.84
Flavor 3.62+1.56° 4.24+1.30™ 4.62+1.12% 4.71+1.01° 5.05+1.32° 4.71+1.62° 2.92°
Taste 4.38+1.47% 4.62+0.92" 5.00£0.95° 5.19+1.33° 4.95+1.50° 4.00£1.61° 2.38
Texture 4.33+1.46™ 4.67+1.02% 4.81£1.03° 4.76+1.00° 4.86+1.35° 3.95+1.28° 1.80°
Overall preference  4.33+1.53% 448+0.98  4.76£1.09%  524+1.04° 5.00£1.59% 4.05+1.24° 255"

Values are mean+S.D.
*7¢ Means in a row by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.
* p<0.05.

Table 5. Results of sensory evaluation for difference test of sausage added with pine needle powder

Pine needle powder ratios (%)

0 0.5 1.0 1.5 2.0 2.5 F-value
Green color 1.76+1.57° 2.57+0.99¢ 3.48+0.81° 4.19+0.93° 5.33+1.06 5.80:1.40° 38.87
Brightness 4.19+1.66 4.12+1.11 429+1.15 4.10£1.26 3.67+1.43 3.48+1.57 1.17
Pine needle smell 2.24+1.51° 2.71+1.45% 3.5241.33°  4.19+1.33% 4.76+1.48% 5.33+1.80° 13.44™
Odor" 5.48+1.36" 4.09+1.22% 4.14+1.01% 3.67+1.28% 3.14+1.49¢ 3.14+1.744 10.19™
Savory taste 3.81+1.83 4.19+1.44 4.29+1.10 4.38+1.24 4.24+1.45 3.90+1.61 0.50
Astringent taste 2.62+1.43¢ 2.95+1.28¢ 3.52+1.36% 3.96+1.24" 4.67+1.46™ 5.24+1.64° 10.62"™
Hardness 3.43+1.21¢ 3.95+0.86% 4.14+0.73"  4.38+0.80" 4.81+1.08% 5.10+1.51° 7.69™
Chewiness 4.24+1.67 4.48+1.29 4.38+1.07 4.29+1.10 4.62+1.36 4.43+1.57 0.21

Values are mean+S.D.
*7° Means in a row by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.

p<0.01, p<0.001.
Y Odor : Unpleasant flavor of animal meat.

of 7bg AT SRR AFL 20% 9L T F AN AW FY AR A= A 29 Y A &
W, A SQRBE 10-20% DAL W oRF ARS AbE Gl 3FR wreA AL wARR
A vebgon), B8l Ls% A7h HAQE W bg Btk @tork A% 49 A7 o T £ WA 2 A
ol AAAY 7 BEAA 15% A7HE 2N} P HE Relq H949) Al 2 Heln] eizke] A7} AT,
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Table 6. Results of sensory evaluation for off-flavor test of sausage added with pine needle powder

0 day 2 day 4 day 6 day 8 day
0% 1.40£0.52*® 1.70£0.67*® 2.40+0.84® 4.80+0.63** 5.90+0.99**
1.5% 1.20+£0.42° 1.40:£0.52°¢ 1.7020.67*C 3.50+0.71°® 4.40+0.84°*
2.0% 1.20+0.42*® 1.30:£0.48" 1.40+0.52°" 2.90+0.88" 3.40+1.17%
F-value 0.64" 136 551" 16.98" 15.43™

Values are meantS.D.

#7¢ Means in a column by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.
A~C Means in a row by different superscripts are significantly different at the P<0.05 by Duncan's multiple range test.

sekok

Y p<0.05, ™ p<0.01, p<0.001.
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