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Development of Spice Oleoresin Seasoning Complex for Use in Fermented Sausage

TANG Wei-dong, ZHU Hai-tao, ZHANG Miao, WU lJing-tao
(Department of Food Science and Nutrition, University of Jinan, Jinan 250002, China)

Abstract: In order to improve the shortcomings of traditional fermented sausage such as uneven seasoning, unstable quality
and low utilization rate, oleoresins extracted from 13 species of spices such as pricklyash peel, clove, anise, dill seed, cinnamon,
Rhizoma Kaempferiae, white pepper, katsumade galangal seed, Fructus Amomi, Fructus Tsaoko, Semen Myristicae, Fructus
Amomi Rotundus and cumin seed by supercritical fluid CO2 were homogenized and formulated for use as a seasoning in fermented
sausage. Their formulation was optimized by orthogonal array design based on the sensory evaluation score of fermented
sausage. The optimal formula was determined to consist of 9% pricklyash peel, 6% clove, 7% Rhizoma Kaempferiae, 6% katsumade
galangal seed, 23% dill seed, 10% cinnamon, 6% Semen Myristicae, 10% anise, 4% white pepper, 6% cumin seed, 4% Fructus
Amomi Rotundus, 5% Fructus Amomi and 4% Fructus Tsaok. The optimized spice oleoresin formula could remove unpleasant
odor and enhance aroma effectively. Meanwhile, it also exhibited an obvious improvement on the taste and product quality of
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fermented sausage.
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Table 1 Sensory evaluation standard of fermented sausage
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Table 2 Palatability of oleoresins extracted from 13 species of spices

FEERRE el TF iz P AR J\Sf A S5 AN S8 - W PR AR
I& 1 /%(m/m)  0.09 0.05 0.05 0.21 0.05 0.09 0.05 0.09 0.05 0.05 0.05 0.05 0.05
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Table 3 Coded and actual addition levels of oleoresins extracted from 13 species of spices in the first cycle of orthogonal array design
KT AR R A /mL
ATEH BT#& Cih® DN  ERWE F)\fi  GWHExE H/ABE 1A8d I KER LEgz MAGIR
1 2 1 1 5 1 2 1 2 1 1 1 1 1
2 2.25 1.25 1.25 5.25 1.25 2.25 1.25 2.25 1.25 1.25 1.25 1.25 1.25
3 2.5 1.5 1.5 5.5 1.5 2.5 1.5 2.5 1.5 1.5 1.5 1.5 1.5
R4 HREXARBREIFRER
Table 4 First cycle of orthogonal array design matrix and results
WIS A B C D E F G H I J K L M BEAS
1 1 1 3 2 1 2 2 3 1 2 1 3 3 86
2 2 1 1 1 1 1 3 3 2 1 1 2 1 79
3 3 1 2 3 1 3 1 3 3 3 1 1 2 86
4 1 2 2 1 1 2 2 2 3 1 3 1 1 83
5 2 2 3 3 1 1 3 2 1 3 3 3 2 85
6 3 2 1 2 1 3 1 2 2 2 3 2 3 84
7 1 3 1 3 1 2 2 1 2 3 2 2 2 83
8 2 3 2 2 1 1 3 1 3 2 2 1 3 81
9 3 3 3 1 1 3 1 1 1 1 2 3 1 79
10 1 1 1 1 2 3 3 1 3 2 3 3 2 78
11 2 1 2 3 2 2 1 1 1 1 3 2 3 83
12 3 1 3 2 2 1 2 1 2 3 3 1 1 88
13 1 2 3 3 2 3 3 3 2 1 2 1 3 85
14 2 2 1 2 2 2 1 3 3 3 2 3 1 91
15 3 2 2 1 2 1 2 3 1 2 2 2 2 86
16 1 3 2 2 2 3 3 2 1 3 1 2 1 95
17 2 3 3 1 2 2 1 2 2 2 1 1 2 85
18 3 3 1 3 2 1 2 2 3 1 1 3 3 86
19 1 1 2 3 3 1 1 2 2 2 2 3 1 84
20 2 1 3 2 3 3 2 2 3 1 2 2 2 87
21 3 1 1 1 3 2 3 2 1 3 2 1 3 86
22 1 2 1 2 3 1 1 1 1 1 1 1 2 87
23 2 2 2 1 3 3 2 1 2 3 1 3 3 79
24 3 2 3 3 3 2 3 1 3 2 1 2 1 85
25 1 3 3 1 3 1 1 3 3 3 3 2 3 82
26 2 3 1 3 3 3 2 3 1 2 3 1 1 84
27 3 3 2 2 3 2 3 3 2 1 3 3 2 83
ke 84.78 84.11 84.22 81.89  82.89 84.22 84.56 82.56 85.67 83.56  85.33 85.00  85.33
k 83.78  85.00 84.44  86.89  86.33 85.00 84.66 86.11 83.33 83.66  84.67 84.89 84.44 .
ks 84.77 84.22 84.67 8455 8411 84.11 84.11 84.66 84.33 86.11  83.33 83.44 8356 T=25333
R 1.00 0.89 0.44 5.00 3.44 0.89 0.55 3.56 2.33 2.56 2.00 1.56 1.78
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Table 5 Coded and actual addition levels of oleoresins extracted from
13 species of spices in the second cycle of orthogonal array design
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A B C D E F G H 1 J K
1 19 115 115 515 215 215 09 14 09 09 09
2 21 135 135 535 235 235 11 16 1.1 11 11
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Table 6 Second cycle of orthogonal array design matrix and results

WS A B c D E F G H | J K REH
1 1 1 1 2 2 1 2 1 2 2 1 88
2 2 1 2 1 2 1 1 2 2 2 2 93
3 1 2 2 2 2 2 1 2 2 1 1 86
4 2 2 1 1 2 2 2 2 1 2 1 85
5 1 1 2 2 1 2 2 2 1 2 2 90
6 2 1 2 1 1 2 2 1 2 1 1 88
7 1 2 1 1 1 1 2 2 2 1 2 90
8 2 2 1 2 1 2 1 1 2 2 2 90
9 1 1 1 1 2 2 1 1 1 1 2 86
10 2 1 1 2 1 1 1 2 1 1 1 92
1 1 2 2 1 1 1 1 1 1 2 1 926
12 2 2 2 2 2 1 2 1 1 1 2 88
ks 89.33 89.50 88.50 89.67 91.00 91.17 90.50 89.33 89.50 88.33 89.17
ke 89.33 89.17 90.17 89.00 87.67 87.50 88.17 89.33 89.17 90.33 89.50 T =178.67
R 0.00 0.33 1.67 0.67 3.33 3.67 2.33 0.00 0.33 2.00 0.33
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