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Processing, Quality Stability and Utilization of Approved
Sardine Surimi for Surimi-based Products

Sang-Bok Suh, Tae-Jin Kim', Doo-Seog Lee and Jin-Gi Min

Sanitation and Processing Research Division of National Fisheries R & D Institute,
Pusan 619-900, Korea

Abstract

This study was conducted to investigate chemical properties, quality stability and utilization of
approved sardine surimi(ASS) which is developed our laboratory. The product yield of the ASS was
about 3 times higher than that of usual sardine surimi{(SS). The proper addition concentration of
sodium bicarbonate was 0.1% for the neutralization of the ASS. The content of salt soluble protein
nitrogen in the ASS was about the half of that in the SS, while the content of water soluble protein
nitrogen was 2.4 times higher in ASS. The total amount of free amino acids in the ASS was about
11 times higher than that of the SS. Predominant free amino acids in the ASS were histidine, taurine,
glutamic acid and alanine, and those four amino acids occupied 94% of total amount of free amino
acids. During cold storage at —21°C for 6 months, the quality of ASS was more stable than that of
SS in judging from changes of water soluble and salt soluble protein nitrogen, AV and POV. Quality
of fish burger, fish sausage and fried fish paste processed in accordance with commercial processing
preparation using the ASS or SS exclusively and mixtures which other white meat fish surimi(alaska
pollack, hair tail and sole) were proportionallly added to each of two types of sardine meat were
evaluated. In case of fish burger, the product processed from the ASS only were superior.
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Table 1. Comparison of product yield between approved sardine surimi and sardine surimi at various steps

Process Approved sardine surimi Surimi
Weight(kg) Yield(%) Weight(kg) Yield(%)
Whole sardine 45.1 100 84.3 100
After beheading 31.1 69.0 58.2 69.0
After skinning 25.0 55.4
After flesh separation 19.9 441 41.7 495
After washing 42.1(65.5)" 179 212
Final product 19.0 59.07 17.1 20.3(75.4)"

YValues in parentheses are moisture contents (96).
DValues calculated to the moisture level of 75.4%.
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Table 2. Changes of pH in approved sardine surimi by
addition of sodium bicarbonate

Time” TFresh Sodium bicarbonate addition (96)
(hr) meat 0 005 01 0.2 0.3
Control 6.15

1 615 615 622 625 670
2 599 610 616 632 664
3 590 610 615 637 645

YImmersing time in 0.1% HCI solution.
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Table 3. Chemical components of approved sardine surimi and sardine surimi

Components Raw sardine Approved sardine surimi Surimi
Moisture(%) 57.3 65.5 754
Crude protein(%) 19.1 18.3 148
Crude lipid(%6) 239 11.0 5.1
Ash(%) 1.3 1.3 0.7
Total-N(mg/100g) 3,056 2,932(1,700) 2,372(1,929)
3.75% Nacl soluble ’

protein-N(mg/100g) 293 305(177) 412(335)
Water soluble

protein-N{mg/100g) 1,248 1,054(611) 320(260)
VBN(mg/100g) 13.8 11.7 2.5
pH 6.15 6.60 712

Values in parentheses are calculated to the moisture level of 80%.
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Table 4. Comparison of free amino acids content between
approved sardine surimi and sardine surimi
(mg/100g, dry basis)

Amino acids Approveq . Surimi
sardine surimi

o-Phosphoserine 0.67( 0.03) trace

Taurine 514.7(22.49) 30.6(14.44)
Aspartic acid 1.1( 0.05) 29( 1.37)
Threonine 11.8( 0.52) 2.2( 1.04)
Serine 10.1( 0.44) 2.4( 1.15)
Asparagine 5.0( 0.22) trace

Glutamic acid 313.2(13.68) 46.4(21.91)
Proline 9.3( 0.41) trace

Glycine 14.4( 0.63) 1.9( 0.88)
Alanine 67.5( 2.95) 6.4( 3.0 )
Valine 13.4( 0.58) 25(117)
Cystine 1.0¢ 0.04) trace

Methionine 10.9( 0.48) 1.8( 0.86)
Isoleucine 8.9( 0.39) 1.7( 0.83)
Leucine 18.1( 0.79) 3.5( 1.63)
Tyrosine 10.1( 0.44) 2.1( 0.98)
Phenylalanine 11.3( 0.49) 0.9( 0.44)
Ornithine 6.6( 0.29) 8.5( 4.00)
Lysine 255( 1.11) 8.3( 3.94)
Histidine 1227.2(53.61) 85.6(40.43)
Carnosine 8.2( 0.36) 4.0( 1.90)
Total 2289.0(100.0) 211.7(100.0)

Values in parentheses are percentage.
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Fig. 1. Changes of acid and peroxide value of approved
sardine surimi and sardine surimi during storage
at -21°C.

3 AV, approved sardine surimi
O~0O POV, approved sardine surimi
Bl AV, sardine surimi

@@ POV, sardine surimi
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Table 5. Chemical components of approved sardine surimi and sardine surimi during storage at -21°C

Storage periods (days)

Sample Components
0 30 60 90 120 150 180
Moisture(%) 65.5 65.0 64.5 64 64.2 63.9 63.7
pH 6.6 6.6 6.4 6.6 6.8 6.9 6.9
Approved Total-N(mg/100g) 2,932 2,903 2,885 2,865 2,837 2,319 2,805
. Salt soluble 305 190 138 120 114 109 96
sardine R
surimi protein-N(mg/100g)
Water soluble 1,054 1,049 1,036 1,024 1,019 1,007 994
protein-N(mg/100g)
VBN(mg/100g) 11.7 136 13.1 137 137 14.2 14.7
Moisture(%6) 75.4 76.0 74.7 75.6 7.3 74.9 74.2
pH 71 6.9 6.9 6.7 6.9 7.1 7.4
Total-N(mg/100g) 2,372 2,355 2,330 2,310 2,293 2,277 2,231
Surimi Salt soluble 412 226 159 133 107 34 68
protein-N(mg/100g)
Water soluble 320 327 319 314 310 310 306
protein-N(mg/100g)
VBN(mg/100g) 2.5 32 3.1 34 36 39 4.2
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Table 6. Quality comparison of surimi-based products prepared from approved sardine surimi alone or mingled

with other fish surimi

Fish burgerl) Fish sausage2) Fried fish pasteg’

Item AP B AP B c® D" AP B ® "
Ratio of materials(%6)
Approved sardine surimi - 52.0(100)° 1210200 181(30) 239(40) - 168(20) 25.2(30) 33.5(40)
Sardine surimi 36.4(70) - - - - - - - - -
Sole surimi 15.6(30) - - -
Hair-tail surimi - - 603(100) 48.2(80) 422(70) 364(60) 587(70) 41. 9(b0) 335(40) 25.2(30)
Alaska pollack surimi - - - - - 25.2(30) 25.2(30) 25.2(30) 25.2(30)
Other subsidiary 48.0 48.0 39.7 39.7 39.7 39.7 16.1 16.1 16.1 16.1

materials and seasons

Sensory score
Color 4.3 38 44 43 41 35 30 3.0 28 26
Odor 4.0 48 4.0 4.0 4.1 338 45 4.0 36 3.0
Taste 35 49 4.1 4.2 44 4.6 32 4.0 4.8 49
Texture 30 45 4.1 44 42 4.0 4.2 40 38 35
Overall 3.7 45 4.2 4.2 4.2 4.0 3.7 38 38 36

V~9Fish burger, fish sausage and fried fish paste were processed according to the commercial prescription used Misung
Co. Ltd., Korea cold storage Co. Ltd., and Samho Co. Ltd., respectively.

4H~7

A is commercial product and B, C, D are trial products.

®Values in the parentheses indicate the proportional of respective minced flesh or surimi to the total amount of

raw material.
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