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Abstract

Experiments were conducted to assess the quality properties of steamed fish paste by addition level, along with a fish
meat replacement(dried bovine plasma). The moisture, crude protein, crude fat and ash contents evidenced partially significant
difference among the controls, DBP1, DBP2 and DBP3 groups(p<0.05). The pH values of the steamed samples were higher
than those of the non-steamed samples, and when the content of the dried bovine plasma as meat replacement agent was

increased, the pH was increased. The water holding capacity of the steamed fish past samples, along with the replacement
levels were significantly higher than in the samples without the meat replacer(p<0.05). The range of cooking loss was 5.19~

5.38%. Structural weakening of the boiled samples was significantly higher than that observed in the fried sample. Hardness

and chewiness were increased slightly by the addition of bovine plasma, but gel strength evidenced a pattern of decreased

in DBP1, DBP2 and DBP3 groups. The result of our sensory evaluation on taste, texture, color and overall acceptance

evidenced significant differences among the controls, DBP1, DBP2 and DBP3 groups, and the sensory score of color was

the highest.
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Fig. 1. Schematic diagram of steamed fish paste.

Table 1. Formulas condition for steamed fish paste on

the factory (%)
Ingredients/treatment Control” DBP1? DBP2” DBP3?
Alaska pollack, surimi 56.71 53.21 50.21 47.21
Dried bovine plasma - 1.00 2.00 3.00
Water(ice) 33.33 35.83 37.83 39.83
Wheat meal starch 5.64
Xylose 0.31
MSG 0.86
Salt 1.17
Sugar(white) 0.86
Seasoning 1.02
Katsuo extratives 0.10
Total 100.00  100.00  100.00  100.00

" Control: none-added to dried bovine plasma,
® DBPI: added to 1% dried bovine plasma,
® DBP2: added to 2% dried bovine plasma,
9 DBP3: added to 3% dried bovine plasma.
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Table 2. Nutrient content of steamed fish paste by addition level of dried bovine plasma (%)
Item Moisture Protein Fat Ash
Control” 74.2142.81°" 13.28+1.03° 1.51+0.14° 2.2940.07°
DBP1? 73.3542.07° 13.84+0.61™ 1.80+0.08" 2.30:£0.02
DBP2Y 73.23+1.45 14.15+0.34° 1.89:+0.83° 2.4340.12
DBP3" 72.8240.95® 15.47+0.95" 1.94+0.04° 2.7740.11°

Y Control: none-added to dried bovine plasma, > DBPI: added to 1% dried bovine plasma, > DBP2: added to 2% dried bovine plasma,
* DBP3: added to 3% dried bovine plasma, ® Means+SD, *° Means with different superscript in the column are significantly difference(p<0.05).
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Table 3. pH and water holding capacity of steamed fish paste by addition level of dried bovine plasma

I pH Water holding capacity (%)
cem

Before steaming After steaming Before steaming After steaming
Control"” 5.98+0.01°" 6.10+0.07"* 64.8242.49"" 73.2343.82°8
DBP1? 6.11+0.10™ 6.18+0.15* 66.75+2.90™"% 73.5243.70°%¢
DBP2” 6.12+0.03 6.24+0.20™ 66.80:44.31%4 74.5743.01*
DBP3? 6.19+0.03" 6.31+0.07" 67.0442.47"8 75.5342.1148

" Control: none-added to dried bovine plasma, ® DBPI: added to 1% dried bovine plasma, ¥ DBP2: added to 2% dried bovine plasma,
» DBP3: added to 3% dried bovine plasma, > Means+SD, *° Means with different superscript in the column are significantly difference(p<0.05),
© Means with different superscript in the row are significantly difference(p<0.05).
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Table 4. Comparison of cooking loss and structural weakening of steamed fish paste by addition level of dried

bovine plasma (%)
Item Control" DBP1” DBP2” DBP3"
Cooking loss 5.19+0.07°" 5.28+0.10 5.34+0.01 5.33+0.04°
Boiled 10.93+1.48* 13.53+2.16™ 14.70£1.71%¢ 16.2742.79"P

Structure Wea'ken . abA cB beC acD
Fried 4.9740.10 5.23+1.05 7.7440.14 8.18+0.98

Y Control: none-added to dried bovine plasma, > DBPI: added to 1% dried bovine plasma, > DBP2: added to 2% dried bovine plasma,
¥ DBP3: added to 3% dried bovine plasma, > Means+SD, * ° Means with different superscript in the row are significantly difference(p<0.05).
® Means with different superscript in the column are significantly difference(p<0.05).

Table 5. Textural properties of steamed fish paste by addition level of dried bovine plasma

Ttem Control” DBP1” DBP2” DBP3”
Hardness(kg/cm) 437.16£109.83°" 485.50£95.82° 495.41+124.89* 467.32453.23°
Gel strength(kg/cr) 894+ 141° 748+ 0.81 6.13+ 1.01° 8.29+ 0.52
Chewiness 1045+ 140" 14.01+ 2.11° 1481+ 1.09% 16.38+ 2.48™

" Control: none-added to dried bovine plasma, ” DBPI: added to 1% dried bovine plasma, > DBP2: added to 2% dried bovine plasma,
9 DBP3: added to 3% dried bovine plasma, > Means+SD, *~° Means with different superscript in the row are significantly difference(p<0.05).
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Table 6. Sensory evaluation score of steamed fish paste by addition level of dried bovine plasma

Item Control"” DBP1” DBP2” DBP3"
Taste 6.60+1.327" 6.52:+1.42°" 6.62:0.59 6.15£1.21%
Texture 6.64+1.15" 6.40+0.82° 5.73+1.19% 5474175
Color 7.11£1.05* 7204122 6.99+0.85° 6.75+1 26"
Overall acceptance 6.24+0.79" 6.45+1.28 7.03+1.07* 6.47+1.00°

" Control: none-added to dried bovine plasma, > DBP1: added to 1% dried bovine plasma, ¥ DBP2: added to 2% dried bovine plasma,
* DBP3: added to 3% dried bovine plasma, > Means+SD, * ° Means with different superscript in the row are significantly difference(p<0.05).

% Sensory score: 1(dislike extremely)~9(like extremely).
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