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Abstract

The functional sausage added to effective extracts are prepared to carried out to investigate functional and
storage characteristics. This products were stored at different temperature. The changes of pH were tended to
be a little ranged from pH 6.07 to pH 6.35 in control. At the same time, the pH changes treated with plant
extracts showed the same tendency as control. The treatments using natural extracts revealed a little low TBARS
value during storage at 10C. The nitrite scavenging ability of extracts from pine needle were higher than those
of green tea extracts, irrespective of storage temperature. The VBN content was tended to be increased as storage
time goes by, irrespective of storage temperature. The treatments using plant extracts revealed a little low VBN
content, compared to control during storage. The changes of total bacteria were more increased to 2.2 x10'~3.2
x10° CFU/g during storage at 30 C than 2.2x10'~3.3x10> CFU/g in case of storage at 10 C. The treatments
using plant extracts revealed an antimicrobial activity until storage at 3 days, compared to control. The lightness
of sausage color were a little more decreased gradually during storage at 30 C than those of storage at 10 C.
Overall, the lightness of sausage color treated with pine needle extracts were a more bright than those of control.
However, the redness of sausage color treated with pine needle and green tea showed the most lowest red color,
compared to control.

Sensory test suggested that the changes of sausage color, flavor, texture and taste were tended to be decreased
gradually.

In conclusion, pine needle extract was the most effective natural resources on the basis of the functional and
physico-chemical properties of sausage of sausage.
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Table 1. Sausage formulation

Ingredients Absolute value(g) Contents(%)

Pork 3000

Fat 1000 } 100
Ice 1000

NaCl 80 1.6
MSG 15 0.3
Sugar 15 0.3
Sodium phosphate 15 0.3
Nitrite 0.75 0.015
L-ascorbic acid 2.5 0.05
Casein 50 1.0
White pepper 15 0.3
Allspice 5 0.1
Nutmeg 2.5 0.05
Sage 2.5 0.05
Isolated soy protein(ISP) 50 1.0
Starch 50 1.0
Pine needle powder(PN) 5 0.1
Green tea powder(GT) 5 0.1
Pine needle + 2.5 0.05
Green tea powder(PN+GT) 2.5 0.05
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Grind raw meat |—® 1/4 inches plate

Add half ice,
and salt, ascorbate, nitrite
Add remained ice, plant powder

— -

First chopping

and spice
V—> Add casein, fat
Second chopping |—® Add ISP, starch

v

Stuffing
v

Casing —»Size #62 mm PVDC casings
v

Boiling —»68°C, 80min

v

Cold shower

Fig. 1. Preparation process of sausage.
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54), Rogar®} Robert(1971)%} Tarladgis 5(1960)2 8-l 2]
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Table 2. Changes of sausage pH depending on plant extracts addition during storage at 10°C and 30C

Storage time(days)

0 1 10 20 30 40
CON' 10C 6.07° 6.06" 6.05° 6.01° 6.07° 6.08° 6.15°
30°C 6.07° 6.07° 6.06° 6.05° 6.10° 6.31° 6.35°
N 10C 5.91° 5.91° 5.90° 5.90° 5.88° 593" 6.10°
30C 5.91° 591° 5.90™ 5.88° 6.01° 6.10 6.20°
or 10C 5.97° 5.97° 5.96™ 5.94° 5.94° 6.01° 6.07°
30°C 597 5.95° 5.93° 591° 6.09% 6.11° 6.13°
PNAGT 10C 5,99 5.08% 5.97® 5.96° 6.00° 6.00° 6.03*
30C 5.99% 5.99% 5.99% 5.95¢ 6.04° 6.20° 6.22°

" CON: Control, PN: Pine needle, GT: Green tea, PN+GT: Pine needlet+Green tea.
*® Means in the same column bearing different superscript are significantly different(p<0.05).
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Fig. 2. Changes of sausage TBARS depending on plant
extracts addition during storage at 10C and 30°C. CON: Con-
trol, PN: Pine needle, GT: Green tea, PN+GT: Pine needle +
Green tea.
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Fig. 3. Changes of sausage residual nitrite content depend-
ing on plant extracts addition during storage at 10°C and 30
‘C. CON: Control, PN: Pine needle, GT: Green tea, PN+GT:
Pine needle+Green tea.
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Fig. 4. Changes of sausage volatile basic nitrogen(VBN) de-
pending on plant extracts addition during storage at 10°C and
30°C. CON: Control, PN: Pine needle, GT: Green tea, PN+GT:
Pine needle + Green tea.
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Fig. 5. Changes of sausage total bacteria depending on
plant extracts addition during storage at 10°C and 30C. CON:
Control, PN: Pine needle, GT: Green tea, PN+ GT: Pine needle +
Green tea.
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Fig. 6. Changes of sausage lightness depending on plant
extracts addition during storage at 10°C and 30°C. CON:
Control, PN: Pine needle, GT: Green tea, PN+ GT: Pine needle +
Green tea.
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Fig. 7. Changes of sausage redness depending on plant
extracts addition during storage at 10C and 30°C. CON:
Control, PN: Pine needle, GT: Green tea, PN+ GT: Pine needle +
Green tea.
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Fig. 8. Changes of sausage color and flavor evaluation
depending on plant extracts addition during storage at 10°C
and 30°C. CON: Control, PN: Pine needle, GT: Green tea, PN+
GT: Pine needle +Green tea.

Fig. 9. Changes of sausage texture and taste evaluation
depending on plant extracts addition during storage at 10C
and 30°C. CON: Control, PN: Pine needle, GT: Green tea, PN+
GT: Pine needle+Green tea.
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