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Abstract

With a view of improving the quality of sardine sausage, the processing conditions of sardine sau-
sage used raw sardine as materials and the effects of adding soybean protein and smoke flavor on
the quality of product were investigated.

Optimal amounts of additives in processing sardine sausage were 1.5% of salt, 1.5% of sugar, 0.2
% of monosodium glutamate, 0.2% of white pepper, 0.2% of garlic powder, 0.2% of nutmeg, 0.4%
of beef extract, 0.05% of food color solution(10% mixture solution of Red 40 and Yellow 5) and
0.1~0.2% of smoke flavor(Smok-EZ, Alpha Foods Co., Ltd.) based on washed sardine meat.

The results showed that the benificial effects of adding corn starch(5%), a-starch(2%), soybean
protein(3%) to the washed sardine meat were exhibited in the improvement of texture and accept-
ability.
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Table 1. Conditions employed for texture
profiles of foods using the Instron
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Sample size 1.5cmX2cm
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Crosshead speed(cm/min) 5
Chart speed(cm/min) 10
Number of bite 2
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Table 2. Chemical composition of raw sardine and washed-bleached one (%)
. Crude Crude Carbo- VBN
Moisture protein  lipid Ash hydrate K value (mg/100g) pH
Raw 71.6 20.2 6.5 1.4 0.4 4.1~15.5 11.9~16.7 6.1~6.4
(7LD @29 (4.9 (1.4
Washed meat 79.5 16.0 3.0 1.0 0.2 — 2.2~ 2.6 6.7~6.9
(78.1)  (14.6) (4.9  (1.0)
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Table 3. Optimum amounts of various additives for sardine sausage judged by organoleptic

evaluation
Additives Added amount (%) Optimum amount (%)
Sodium chloride 1.0 1.5 2.0 2.5 3.0 1.5
Sugar 1.0 1.5 2.0 5.0 1.5
Monosodium glutamate 0.1 0.2 0.4 0.2
White pepper powder 0.1 0.2 0.4 0.2
Garlic powder 0.1 0.2 0.4 0.2
Nutmeg 0.1 0.2 0.4 0.2
Beef extract powder 0.1 0.2 0.5 0.5
Smoke flavor 0.05 0.1 0.2 0.3 0.5 0.1~0.2
Food coloring solution* 0.01 0.03 0.05 0.07 0.10 0.05
* 109 mixture solution of Red 40 and Yellow
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Table 5. The effect of texture-enhancing materials for the preparation of sardine sausage

Sample Hardness Brittlen~ Toughness Elasticity Cohesive- Chewi- Jelly

WHC*  Sensory

No. # (kg) ess(kg) (kg-cm™%) ness ness(kg) strength*? (%) test*4
(grem)
A-1 33.1 7.3 8.0 0.88 0.26 12.9 413.3 87.2 30
2 33.8 9.0 8.8 0.90 0.25 16.2 496. 8 88.0 35
3 29.3 7.5 7.0 0.90 0.28 15.5 434.3 87.0 27
4 36.5 9.9 9.4 0.92 0.26 18.4 525.9 89.2 17
5 37.1 8.9 9.4 0.95 0.28 19.0 506.1 90.1 20
B-1 309.9 91.4 23
P 408.0 92.8 20
3 535.8 89.9 22
4 493.3 90.3 25
C-1 40.4 14.3 11.6 0.89 0.28 18.7 524.2 91.1 24
2 31.9 8.7 8.7 0.90 0.24 9.1 432.6 91.2 22
3 37.4 9.1 9.7 0.90 0.27 14.2 483.8 91.7 16
4 39.5 8.6 10.3 0.91 0.28 15.4 491.8 91.5 18

*1 Refer to Table 4.

*2 Jelly strength of sausage on market: 324.5~403.8 g-cm

*3 Water holding capacity.
*4 By rank order test.
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Table 6. Formulas for the preparation of sardine sausage with various additives (%)
A B C D E F
Washed-minced flesh 100 100 100 100 100 100
Sodium chloride 1.5 1.5 1.5 1.5 1.5 1.5
Monosodium glutamate 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 1.5 1.5 1.5 1.5 1.5 1.5
White pepper powder 0.2 0.2 0.2 0.2 0.2 0.2
Garlic powder 0.2 0.2 0.2 0.2 0.2 0.2
Nutmeg 0.2 0.2 0.2 0.2 0.2 0.2
Beef extract powder 0.5 0.5 0.5 0.5 0.5 0.5
Polyphosphate*! 0.2 0.2 0.2 0.2 0.2 0.2
Smoke flavor*? — —_ 0.2 0.15 0.15 0.15
Food coloring solution*3 — 0.05 0.05 0.05 0.05 0.05
Corn starch 10 10 10 8 5 3
a-starch — — — 2 2 2
Soybean protein — — — 0 3 5

*1 Polyphosphate-+pyrophosphate(1 : 1),
*2 Smoke-EZ, Alpha Foods Co., Ltd.

*3 10% mixture solution of Red 40 and Yellow 5.
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and viable cell counts in sardine sau-

sages with various additives during storage at 5°C

Storage pH VBN(mg/100g) Viable cell count
days A B C€C D E F A B C D E F A B C D E F
0 6.82 6.83 6.76 6.68 6.74 6.74 7.1 7.7 7.6 81 7.7 7.7 0 0 0 0 0 0
10 6.69 6.72 6.72 8.3 84 5.0 0 0 0
20 6.82 6.82 6.71 6.67 6.70 6.73 7.7 7.8 7.7 83 87 9.3 0 0 0 0 0 0
30 6.76 6.77 6.70 6.66 6.74 6.76 9.1 8.8 85 87 9.6 9.7 0 0 0 <10 <10 <10
40 €.66 6.76 6.69 9.7 8.9 9.7 <10 <10 K10

Table 8. Changes of TBA value and moisture contents in sardine sausage with various add-

itives during storage at 5°C

TBA value Moisture contents
Storage days
A B C D E F A B C D E F
0 0.10 0.10 0.10 0.10 0.11 0.11 71.2 71.3 71.7 70.6 70.4 70.0
190 0.10 0.12 0.12 70.7 70.5 70.0
20 0.13 0.12 0.09 0.08 0.12 0.12 71.4 71.5 72.0 70.6 70.5 69.8
30 0.15 0.14 0.11 0.11 0.14 0.13 71.1 71.5 71.8 70.7 70.6 69.9
40 0.16 0.15 6.12 71.2 71.3 71.7
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Table 9. Changes of L, a, b value in surface of sardine sausages with various additives du-

ring storage at 5°C

Storage days

Sample
0 10 20 30 40
A 49.6 49.2 49.2 49.0
B 41.7 41.3 41.5 41.8
L C 43.8 43.8 43.4 44.4
D 45.9 47.5 47.5 47.3
E 45.9 46.6 47.1 47.2
F 45.5 45.1 45.6 46.1
A 0.1 —0.5 —0.8 —0.8
B 11.5 11.7 11.6 11.0
a C 10. 4 10.2 10.5 9.8
D 12.2 12.2 11.9 11.2
E 12.4 12.0 12.1 11.9
F 12.4 12.2 11.5 11.6
A 11.0 10.8 11.1 10.8
B 7.3 8.3 8.1 8.0
b C 7.8 8.6 8.6 8.3
D 9.4 9.5 9.8 10.1
E 9.8 10.0 10.1 10.2
F 9.8 9.8 10.2 10.0

Table 10. Changes of L, a, b value in cross section of sardine sausages

ves during storage at 5°C

with various

additi-

Storage days

Sample
0 10 20 30 40
A 50.7 51.7 51.9 50.9
B 43.7 46.0 46.2 46.2
L C 44.9 47.2 47.5 47.5
D 47.3 47.5 48.9 49.5
E 47.6 46.8 48.5 48.7
F 46.6 47.0 47.2 47.9
A 0.2 —0.2 ~0.3 —0.4
B 11.8 10.0 10.0 9.2
a C 10.7 9.1 8.9 8.8
D 11.1 10.8 10.6 10.0
E 11.7 11.8 11.5 11.3
F 11.2 11.4 10.8 11.0
A 10. 3 10.1 9.6 9.5
B 7.5 7.9 7.8 7.8
b C 8.3 8.4 8.1 7.8
D 9.4 9.2 9.2 9.1
E 9.6 9.6 9.6 9.3
F 9.8 9.5 9.5 9.4
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