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Development of Chewing-tolerant Seasoned Products

Using Horse Mackerel Surimi

Hui-Huang Chen*, Shyi-Neng Lou, Yun-Jon Chang and Chin-Shin Lee

Department of Food Science, National I-Lan Institute of Technology

ABSTRACT

This study was to develop a chewing-tolerant seasoned product using horse
mackerel surimi added with plasma protein (PP) as a gelation aid.  The higher cutting
force and lower water activity were observed when the PP-added fish sausage sections
were stewed for 1 hr and then dried with hot air at 70°C.  The water content and water
activity were reduced to below 50% and 0.85, reapectively, for the 1.5- or 1cm-thick
fish sausage sections which contained 0.5% PP and was stewed and dried by hot-air for
20min. The addition of sorbitol could bring the stewed and dried fish sausage higher
water content but lower cutting force and water activity. According to the conditions
mentioned above, two types of chewing-tolerant seasoned products were developed in
this study. The moist-type product with water content of 51.9% and water activity of
0.837 was obtained by stewing (60min) and subsequently air-drying (70°C, 20min) the
1.5cm-thick fish sausage sections, which contained 0.5% PP and 10% sorbitol. Such
products were softer than commercially-available stewed scallop and had elastic and
chewing-tolerant texture. They could be storaged for 3 months at 4°C, but their shelf-
life was recommended as no longer than 4 days when they were storaged at 25°C. The
dry-type product with water content of 31.9% and water activity of 0.701 was obtained
by adding the stewed sauce in fish sausage and then dried at 70°C for 8hrs. Though
the overall acceptability of dry-type product was lower than that of moist-type products,
the total plate count of which to the safety standard and the physical properties were

stable when they were storaged at 4°C for 5 months or 25°C for 60 days.

Key words : Horse mackerel, Plasma protein, Surimi, Fish sausage,
Chewing-tolerance

* Corresponding author
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Fig.1. Cutting force, water content and water activity of 2cm thickness fish sausage
sections made from horse mackerel surimi with plasma protein after 1 hour

stewing and drying at 70
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Fig.2. Cutting force, water content and water activity of different thickness fish
sausage sections made from horse mackerel surimi with 0.5% plasma protein
after 1hr stewing and drying at 70
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Fig.4. Physical properties of commercial stewed scallop, moist- and dry-type
seasoned fish sausage sections

0.5%
Table 1 The water activity of fish sausages added with hydrophilic materials and
0.5% plasma protein

5% So + 5% Su 5% So + 5% Su
Control 10% So 5% So + 5% Su + 5% Gl + 10% Gl

Weter activity  0.905+0.002 0.896+0.004 0.891+0.005 0.885+0.003 0.881+0.003

The controled samples were fish sausage without hydrophilic materials addition, and So, Su and Gl
represented sorbitol, sugar and glycerol, respectively. The water content of samples were controlled at
68.0+0.2%.

51.9%

0.837 20-50% 0.65-0.9 [10]
25 69 (CFU/g)

40%
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Table 2 Qualities changes of moist-type products during storage at 25

10%

Days Tota count Water content Water activity Cutting force Deformation  Cohesiveness
( CFU/g) % (kg) (mm) (%)

0 ND™ 51.9+0.2°  0.837+0.005%  0.81+0.05% 6.1+0.2° 92.2+0.2°

1 2.1+0.2°" 51.7+0.3*  0.835+0.002* 0.78+0.03% 6.1+0.1° 93.8+0.7%
2 3.2+0.5¢ 51.5+0.2°  0.833+0.002*  0.76+0.03® 6.5+0.2° 94.5+0.4°
3 4.7+0.3° 51.4+0.4*  0.828+0.003®  0.76+0.02%® 6.7+0.3° 92.1+0.5°

4 5.2+0.2° 50.9+0.3%  0.826+0.001®  0.69+0.04° 7.240.1% 86.2+0.5°

5 6.9+0.7° 50.3:t0.4°  0.821+0.002°  0.63+0.01° 7.4+0.3* 78.3+0.3°

5

* The fish sausage sections were stewed for 1hr and thendriedat 70  for 20min.

** ND: not detected in samples.
*** Means with different superscriptsin the same column  significantly different (p<0.05).
**** Total count and physical properties of the molded samples were not determined.
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Table 3 Sensory evaluation of moist-type products during storage at 25

Days Hardness'  Chewiness Color™ Flavor~  Overall acceptability”
0 5.0+0.4%"" 5.0+0.5° 4.0+0.1° 4.4+0.3% 4.4+0.3%
1 5.240.3% 5.1+0.4% 4.2+0.2% 4.3+0.32 4.5+0.3%
2 5.3x0.3% 5.1+0.2% 4.4+0.22 4.3+0.4° 4.8+0.4%
3 4.6+0.2° 4.7+0.4% 4.5+0.42 4.0+0.4% 4.7+0.32
4 3.4+0.5° 4.1+0.3° 45+0.3 3.5+0.3" 3.9+0.5°
5 *kkk
* Samein table 2.
** 1-very didike, 4-moderate, 7-very like
*** Samein table 1
**** The samples had alittle sour flavor and were not evaluated
4 90 48 (CFU/qg)
0
25
T4

Table 4 Qualities changes of moist-type products during storage at 4

Months Total count

Water content Water activity

Cutting force Deformation Cohesiveness

(  CFU/lg) % (kg) (mm) %
0 ND™ 51.9+0.4*  0.837+0.007%  0.81+0.4% 6.1+0.3° 92.6+0.4°
1 ND 52.0+0.1*  0.832+0.003*  0.75t0.2° 6.6£0.4% 92.8+0.3°
2 3.4+0.5"" 51.7+0.2*  0.828+0.005%  0.74+0.2° 7.0£0.3 93.5+0.5%
3 4.8+0.3 51.6+0.1>  0.834+0.003°  0.74+0.3" 7.1+0.5° 94.1+1.0°
4

* kk kkk kxdkk Sgmein table 2

*

4

Table 5 Sensory evaluation of moist-type products during storage at 4

Months Hardness'  Chewiness Color™ Flavor  Overall acceptability”
0 5.0£0.4%™" 5.0+0.5% 4.0£0.4° 4.4+0.3° 4.4+0.2°
1 5.3+0.3 5.1+0.5 4.1+0.12 4.4+0.4° 45+0.3%
2 5.2+0.2° 5.0+0.3 4.0+0.3% 4.2+0.42 4.3+0.2%
3 5.240.3 5.1+0.4% 4.0+0.3° 4.2+0.5% 4.3+0.3%
4

* Rk kkk kkkk Sameintable 3

10
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Table 6 Qualities changes of dry-type products during storage at 25

Days Tota count Water content Water activity Cutting force Deformation  Cohesiveness
( CFUIg) % (kg) (mm) %
0 ND™ 31.9+0.3°  0.701£0.004° 2.25+0.18% 4.1+0.1° ND
10 ND 30.8£0.5°  0.702+0.003°  1.95+0.09° 4.3+0.3% ND
20 ND 30.9+0.2°  0.704+0.002° 1.87+0.10™ 4.6+0.3° ND
30  2.8+0.2"" 31.240.2°  0.707+0.004*  1.76+0.04° 4.7+0.3° ND
40 2.9+0.3° 31.1+0.4°  0.710+0.002*  1.69+0.07™ 5.2+0.6® ND
50 3.4+0.3% 31.0£0.3°  0.711+0.001*  1.54+0.09° 5.4+0.4% ND
60 3.7+0.4% 31.1+0.2°  0.711+0.002*  1.54+0.08° 5.6+0.2% ND
* The seasoned fish sausage sectionsweredried at 70 for 8hrs.
*% *%% Sgmein table 2
T25
Table 7 Sensory evaluation of dry-type products during storage at 25
Days Hardness'  Chewiness Color™ Flavor  Overall acceptability”
0 3.50.2°" 4.1+0.1° 4.9+0.3° 4.2+0.1° 3.9+0.2°
10 3.7+0.3% 4.3+0.1° 4.8+0.5° 4.2+0.1% 4.1+0.3%
20 3.9+0.2° 4.3+0.1° 4.8+0.3° 4.1+0.3 4.3+0.2°
30 3.9+0.3° 4.3+0.1 4.8+0.2° 4.1+0.2° 4.2+0.1°
40 4.0+0.2° 4.3+0.1° 4.9+0.4° 4.1+0.2° 4.2+0.12
50 4.0+0.4° 4.4+0.2° 4.8+0.1° 4.2+0.1° 4.2+0.1%
60 4.0+0.3° 4.3+0.1° 4.8+0.4° 4.0+0.2° 4.3+0.12
* Samein table 6

*% **% Samein table 3

*

4

Table 8 Qualities changes of dry-type products during storage at 4

Months Total count Water content Water activity Cutting force Deformation Cohesiveness

(  CFU/g) % (kg) (mm) %
0 ND™ 31.9+0.2%2  0.701+0.003*  2.25+0.09% 4.1+0.6° ND
1 ND 30.6£0.6°  0.696+0.004% 2.05+0.12° 4.8+0.5® ND
2 ND 30.8£0.4°  0.698+0.001*  1.98+0.10° 5.1+0.2% ND
3 ND 31.0+0.5°  0.698+0.003*  1.97+0.08° 5.240.2% ND
4 2.1+0.2°"" 31.1+0.4°  0.700+0.001*  1.89+0.03° 5.3+0.1° ND
5 2.7+0.3 31.0£0.4°  0.701+0.003*  1.85+0.05° 5.3+0.3% ND

* k% x%* Sgmein table 6
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Table 9 Sensory evaluation of dry-type products during storage at 4

4-25))

Months Hardness'  Chewiness | Color Flavor™  Overall acceptability”
0 35+0.3% 4.1+0.2° 4.9+0.3% 4.2+0.2° 3.9+0.1%
1 3.8+0.22 4.1+0.2% 4.9+0.5% 4.2+0.3% 3.9+0.2%
2 3.7+0.3% 4.1+0.1* 4.8+0.2% 4.2+0.1* 4.0+£0.4%
3 3.7+0.2% 4.2+0.2° 4.9+0.4° 4.3+0.3° 3.9+0.1%
4 3.9t0.4° 4.2+0.1° 4.7+0.3° 4.2+0.1° 4.0+0.2°
5 3.7+0.2% 4.2+0.3° 4.9+0.2° 4.1+0.3° 3.8+0.3°
* kR kkk Sameintable 7
4 25
( : . - o0-
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