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Abstract

The processing conditions and quality of sardine surimi were examined: Raw sardine meat was
separated, washed in 0.2% NaHCO, and 0.15% NaCl solution, and then dewatered by centrifuge. The
dewatered sardine meat was chopped, mixed with 20% emulsion curd (soybean protein : water : refined

sardine oil=1:.5:26), 4%

sorbitol, 4% sucrose, 0.2% polyphosphate and 0.1% sodium erythorbate

by stone mortar. The mixed sardine meat was frozen with contact freezer, packed in carton box
and then stored at —25+ 2C. The moisture, crude protein and lipid contents of the sardine surimi
product was 73.3%, 15.0% and 6.9%, respectively. Fatty acid composition of product consisted of 28.8%
of saturates, 24.3% of monoenes and 47.7% of polyenes and the major fatty acids were 16:0, 20 :5,
18:1, 22:6 and 16: 1. The results of changes in POV, TBA value, fatty acids, texture and sensory
score of products during frozen storage showed that lipid oxidation and freeze denaturation of product
could be retarded, and flavor enhanced by addition 20% emulsion curd and 0.1% sodium erythorbate.
In an attempt to apply sardine surimi in producing surimi-based product, it was concluded that pollack
surimi could be substituted with sardine surimi up to 40% without showing any significant changes

in texture and taste of surimi-based product.

Key words: frozen sardine surimi, emulsion curd.
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Raw sardine
i
Beheading and gutting
4
Meat separating
i
Washing with 0.2% NaHCO, and 0.15% NaCl soln (3~5TC)
!

Dewatering with centrifuge
N

*
Mixing with additives— sorbitol 4.0%
sugar 4.0%
polyphosphate 0.2%

Mixing with emulsion curd 20.0%

Mixing with sodium erythorbate 0.1%

Contact freezing Contact freezing Contact freezing

i \ "

Product (C) Product (A) Product (B)

Fig. 1. Flow sheet for the processing of sardine surimi
*% to sardine meat
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60

Soybean protein(%)
Fig. 2. Emulsifying property of soybean protein
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Table 1. Changes of qualities in sardine surimi gel with
various amounts of emulsion curd

Added emulsion curd* amount

(%)

0 5 10 20 30
TPA pdrdmeter** H 731 728 710 694 632
I 345 331 329 329 256
E 084 090 091 091 0.89
C 028 028 029 030 0.30
Color values L 473 512 528 530 530
a -07 —10 -1.0 -10 —09
b 85 97 97 98 100
AE 50.1 464 458 447 447
Folding test B A A A A
Jelly strength 598.5 592.7 590.3 589.0 580.9

(g-cm)
a

Sensory Te 35 36 36 36 36
M
Evaluation*** Ta 32 35 38 38 36
Ov 34 35 36 37 36

*Refined sardie oil 20.6%, water 66.0%, soybean protein
13.4%.
**H: hardness (kg), T: toughness (cm?*), E: elasticity, C:
cohesiveness.
***Te: texture, Ta: taste, Ov: overall-acceptance, 5 scales:
5; very good, 3; acceptable, 1; very poor

*Insignificant at level p=0.05.
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Table 2. Changes of qualities in sardine surimi gel*
with various added ratio of refined sardine oil

Added ratio of refined
sardine oil (%)**

10.0 20.6 30.5

TPA parameter H 7.12 6.94 6.81
T 330 329 3.03

E 0.92 0.94 0.93

C 0.28 0.28 0.29

Color values L 53.2 53.0 52.7
a —-10 -10 -0.9

b 9.7 9.8 10.0

AE 44,3 44.7 45.1

Folding test A A A
Jelly strength (g-cm) 5904 589.0 583.8

*Added content of emulsion curd was 20.0%.
**To total emulsion curd.

Table 3. Proximate composition, pH and volatile basic
nitrogen (VBN) contents of raw sardine meat and fro-

zen sardine surimi (g/100 g
Raw Product Product Product
saridine ©) (A) B)
Moisture 72.1 739 73.3 735
Crude protein 205 176 15.0 149
Crude lipid 55 19 6.9 6.7
Crude ash 1.6 1.8 1.2 1.2
pH 6.2 7.2 7.2 7.1
VBN (mg/100g) 162 2.6 2.5 24

Product (C, A, B): refer to the comment in Fig. 1.
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Table 4. Changes in moisture, volatile basic nitrogen (VBN) contents, pH and viable cell counts in sardine surimi

during frozen storage at —25+2°C

Stoage Moisture (%) pH VBN (mg/100 g) Viable cells (X10%/g)
days © (A) B) (@] (A) (B) © (A) B) © A) (B)
0 739 73.3 73.5 7.2 7.2 7.1 2.6 25 24 1.7 1.8 1.8

30 739 73.2 734 7.3 72 7.3 2.8 2.8 2.8 1.7 1.8 1.7
60 737 73.2 73.3 7.3 73 7.4 3.2 33 32 1.6 1.7 1.6
90 73.7 73.1 73.8 74 7.3 7.4 4.0 4.0 39 1.6 1.7 1.6
120 73.5 73.0 73.2 75 74 75 4.3 4.2 4.0 1.6 1.6 15

Products (C, A, B): refer to the comment in Fig. 1.



gole] Wil eel F e

ra’ —a A
g% S8
@
E
e
© 20}
2
e]
>
]
3 10}
b3
S
oo}
a

ol— -

HA

03} oa:
o)
a
n /
o
2
o
>
X oaf
B

0

0 30 80 90 120

Storage days

Fig. 3. Changes in peroxide and TBA values of sardine
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Table 5. Changes in fatty acid composition (area %)
of sardine surimi during frozen storage at —25+ 2°C

0 day 60 days 120 days

© W ® © @ B O N B

12:0 01 01 01 02 02 02 02 01 01
4:0 58 67 69 60 68 72 63 70 74
5.0 09 06 07 10 07 06 09 07 06
16:0 175 166 157 19.0 158 169 197 164 18.3
17:0 12 08 07 14 10 08 14 10 07
18:0 48 33 32 52 34 35 60 36 37
20:0 06 04 05 07 05 07 09 05 08
22:0 07 07 05 07 07 07 08 08 06
Sdturdtes 31.6 282 284 342 29.1 306 36.2 30.1 323

16‘ 89 9.2 9.3 9.1 94 100 9.0 92 105
1871 120 128 132 122 127 135 121 131 133
201 14 23 23 12 24 21 12 20 28
Monoenes ZZ% 243 248 225 245 256 22.5 243 266

1802 8.9 92 93 91 94 100 9.0 9.2 10.5
1823 33 58 58 31 59 57 28 57 50
20:2 02 02 02 02 01 01 02 02 01
2004 42 54 53 39 52 49 36 52 47
2005 123 150 148 10.7 147 141 106 146 138
2212 23 27 25 22 26 23 20 23 18
224 09 05 04 07 04 04 05 05 03
22:5 23 25 23 22 25 24 20 23 21
22:6 179 121 11.7 176 118 107 7.0 11.7 10.0

Polyenes 46.2 477 466 433 466 43.8 41 3 455 410

RP* 173 1.74 169 149 168 147 140 160 130

Product (C, A, B): refer to the comment in Fig. 1.
*Remaining ratio of polyunsaturated fatty acids, 20 : 5+22
1 6/16 0
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Fig. 4. Changes in water holding capacity of sardine
surimi during frozen storage at —25+ 2°C
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Table 6. Changes of TPA parameter* in sardine surimi
gel prepared with sardine surimi during frozen storage
at —25+2°C

60 days

(() (A) (B) © (A) (B) © A ®

H 731 681 6.83 5.40 5.39 .).43 4.17 4.36 4.39
T 365 303 305 525 293 294 303 274 284
E 084 093 092 081 089 087 0.75 082 0.80
C 028 029 028 020 023 021 0.14 020 018

120 days

Products (C.AB): refer to the comment in Fig. 1.
*refer to the comment in Table 1.

Table 7. Changes of qualities in surimi gel prepared with various substitution ratio of sardine surimi (S) and

Alaska pollack surimi (A)

100 2() 8()

TPA parameter** H 681 AZ9

T 3.03 3.10

E 0.93 .93

C 0.29 1.74

Folding test A A

Jelly strength (g-cm) 583.8 615.6

L 52.7 534

Color a —09 —-05

V.values b 10.0 87

AE 45.1 443

.

Sensory** Te 35 3.7
——

Evaluation Ta 3.7 3.8
——

Ov 3.7 38

Substitution ratio (A 1 §)*

60 : 6 H40 80 zo 100 : 0
9.43 1151 1230 14.50
317 379 119 521
0.93 0.94 0.94 0.95
9,52 271 2.83 292

A AA AA AA
735.3 769.9 783.4 807.3
55.6 56.8 57.2 58.3
~08 15 9.0 —93
76 73 73 6.3
430 424 418 385
1
42 44 45 45
4.0 42 42 42
| S |
41 42 43 43

*A:S; Frozen Alaska pollack surimi: sardine surimi
**a: Insignificant at level p=0.05.
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