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Abstract

This study was performed to investigate the storage properties of emulsion-type sausage added with
Glycyrrhiza uralensis and Curcula longa hot water extracts (GCHE) extracted at 10°C for 35 days. The TBARS
values of sausages containing 1.0 and 5.0% GCHE were lower than that of control. The bacterial count and
VBN contents of all the samples were significantly increased during the storage periods, except the group
with 5.0% GCHE. The redness of all the samples was lower than that of control, while yellowness of all the
samples was higher than that of control. The nitrite scavenging abilities of the sausages containing 1.0 and
5.0% GCHE were higher than that of the control. It is suggested that the addition of 1.0% hot water extracts
extracted from these plants may be a potential substitute for the use of nitrite to extend shelf-life of sausages.
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Table 1. Ingredient for preparation of emulsion sausage

(Unit: %)
I dient Sample
neredients Standard Control 0.5% 1.0% 5.0%
Lean meat 60
Fat 20
Ice water 20 20 19.5 19 15
Sodium chloride 1.35
Sodium phosphate 0.3
MSG 0.2
Ascorbic acid 0.05
Sugar 0.5
Casein 1.0
White pepper 0.45
Nutmeg 0.2
Allspice 0.2
Sodium nitrite 0.15 0.03 0.03 0.03 0.03
Medicinal herbs 0 0 0.5 1.0 5.0

"Added concentration of Glycyrrhiza uralensis and Curcula
longa.
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Table 2. Color and pH of Glycyrrhiza uralensis and Curcula
longa extract by hot water

L a” b’ pH
CL 39.26+0.20"  1.01+£0.08" 3654+0.24"" 2.65+0.01

GM  20.39+0.00°° -3.46+0.00" 7.50+0.00°° 551+0.01
MT 31.22+0.17" -1.36+0.14* 22.26+0.24" 556+0.01

CL: Curcula longa, GM: Glycyrrhiza uralensis, M'T: Mixture.
"Means in the same row (a~c) and column (A~C) bearing
different superscripts are significantly different (p<0.05).

Storage time (days)
Fig. 1. Changes in total bacterial cell count of the sausage
treated with various concentration of Glycyrrhiza uralensis
and Curcula longa during storage at 10°C.
Standard: nitrite 150 ppm, Control: nitrite 30 ppm, 0.5%: nitrite
30 ppm+medicinal herbs 0.5%, 1.0%: nitrite 30 ppm -+ medicinal
herbs 1.0%, 5.0%: nitrite 30 ppm-+medicinal herbs 5.0%.
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Fig. 2. TBARS value of the sausage treated with various
concentration of Glycyrrhiza uralensis and Curcula longa
during storage at 10°C.

Groups are the same as in Fig. 1.
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Table 3. Changes in VBN of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa

during storage at 10°C (Unit: mg%)
Standard Control 0.5% 1.0% 5.0%
0 day 3.85+0.30"" 5.81+0.10" 4.76+0.00" 595+0.10"" 3.85+0.50"
7 day 4.55+0.69" 5.32+0.20™ 5.74+0.00™" 5.18+0.00™" 6.09+0.10™
14 day 5.32£0.00"%¢ 6.86+£0.00*" 5.95+0.10" 5.60+0.99"" 5.81+0.10*
21 day 6.02+£0.79 7.49+ 050 5.60+0.59" 5.74+0.79" 6.51+0.89"
35 day 13.16£0.00** 7.98+0.40" 7.49+0.69"4 7.98+0.00" 6.30£0.00*

Groups are the same as in Fig. 1.

YMeans in the same row (a~c) and column (A~C) bearing different superscripts are significantly different (p<0.05).



Fig. 3. Detection of residual nitrite effect of the sausage
treated with various concentration of Glycyrrhiza uralensis
and Curcula longa during storage at 10°C.

Groups are the same as in Fig. 1.
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Table 4. Emulsion stability of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa

during storage at 10°C (Unit: %)
Standard Control 0.5% 1.0% 5.0%
Emulsion stability 3.95+0.8%5Y 10.93+4.93 11.25+2.75 11.65+3.00 9.43+4.43

Groups are the same as in Fig. 1.
YNot significant.

Table 5. pH of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa during storage

at 10°C
Standard Control 0.5% 1.0% 5.0%
0 day 6.585+0.015*PY 6.475+0.025" 6.435+0.015"4 6.415+0.005°* 6.390 +0.000°*
7 day 6.645+0.085™ 6.465+0.015" 6.415+0.015" 6.415+0.005" 6.395+0.005"
14 day 6.480+0.017*8 6.360£0.010°"® 6.250 = 0.050"" 6.060£0.010° 6.060+0.010"
21 day 6.270+0.020""" 6.200+0.050™ 6.130+0.030™ 6.265+0.035" 6.210+0.02™"
35 day 6.02540.015% 5.935+0.025"" 6.015+0.015" 5.910+0.020"" 5.945+0.0050"°

Groups are the same as in Fig. 1.

YMeans in the same row (a~c) and column (A~D) bearing different superscripts are significantly different (p<0.05).
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Table 6. Lightness of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa during
storage at 10°C

Standard Control 0.5% 1.0% 5.0%
0 day 70.97+0.06""" 72.55+0.39"" 71.60+0.14"* 71.40%0.04 71.41+0.07"
7 day 71.25+0.10" 72.07+0.26™" 72.22+0.04" 71.66+0.01"¢ 71.55+0.06™
14 day 70.93+0.05** 72.08+0.01** 71.54+0.68** 7151 +0.03% 70.97+0.12°®
21 day 70.71£0.02°4 72.44+0.08"* 71.55+0.50"4 71.90+0.07*" 71.48+0.06"4
35 day 71.18+0.38°* 72.04+0.23* 72.20+0.18* 72.33+£0.13* 71.68+0.01*

Groups are the same as in Fig. 1.
YMeans in the same row (a~c) and column (A~C) bearing different superscripts are significantly different (p<0.05).

Table 7. Redness of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa during storage
at 10°C

Standard Control 0.5% 1.0% 5.0%
0 day 7.74+0.125CY 7.565+0.378 7.48+0.01" 7.49+0.02 5.31£0.03"
7 day 7.25+0.07" 6.93+0.03™ 6.73+0.05" 6.51+0.03 451+0.09%
14 day 7.62+0.03 7.33+0.04™ 6.83+0.11 7.02+0.01" 5.05+0.05%
21 day 7.92+0.00" 7.55+0.03"™ 7.42+0.03" 6.84+0.125¢ 5.29+0.03"
35 day 8.32+0.07" 9.06+0.01"" 10.00+0.04* 6.75+0.09%P 0.03+£0.02

Groups are the same as in Fig. 1.
Y"Means in the same row (a~e) and column (A~D) bearing different superscripts are significantly different (p<0.05).

Table 8. Yellowness of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa during
storage at 10°C

Standard Control 0.5% 1.0% 5.0%
0 day 8.94+0.17Y 850+0.01¢ 9.82+0.04° 10.79+0.13"8 18.31+0.04*
7 day 9.40+0.03* 9.17+0.01%® 10.25+0.015¢ 11.34+0.21°" 18.02+0.01*%
14 day 9.36+0.13* 8.78+0.09% 10.32+0.25" 10.23+0.11™ 17.13+0.07
21 day 9.38+0.09% 8.79+0.16% 10.12+0.08¢ 10.67+0.08"F 16.99+0.02%
35 day 9.45+0.10°* 11.90+0.07°* 12.33+0.03" 10.43+0.17" 15.90+0.01°

Groups are the same as in Fig. 1.
Y"Means in the same row (a~e) and column (A~D) bearing different superscripts are significantly different (p<0.05).

Table 9. Sensory evaluation of the sausage treated with various concentration of Glycyrrhiza uralensis and Curcula longa
during storage at 10°C

Standard Control 0.5% 1.0% 5.0%
Color (inside) 4.1+0.07" 3.6+0.66" 3.14+0.54" 2.840.40° 1.6+0.49
Color (outside) 1.7+0.21° 1.940.30° 2.040.00 2.240.40 2.7+0.46™
Appearance 42+056° 3.9+0.94° 38+1.17" 3.4+1.20° 3.9+0.83°
Aroma 3.22+1.37° 356+1.48" 3.22+1.29° 3.0+0.89° 2.89+1.51°
Taste 3.640.42° 356+1.23° 3.1+0.83" 3.22+1.37 3.1£0.04°
Texture 3.74+0.21° 3.6+0.66° 35+0.67 3.2+1.29° 3.14+0.94%
Tenderness 3.0+0.44° 2.9+0.70% 3.2+0.74 3.1+0.70 3.2+0.87
Springiness 3.2+097° 3.44+0.50° 3.6+0.80° 3.0+0.63" 3.440.80°
Total 3.4+0.92" 3.6+0.80" 3.3+0.90" 3.3+0.90" 26+1.11°

Groups are the same as in Fig. 1.
"Means in the same row bearing different superscripts are significantly different (p<0.05).
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