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Fig.l FEifects of ethyl ester fish il on the breaking force (a), deformation (b) and gel strength (e) of surimi gels
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Table 1 Effect of ethyl ester fish oil on the texture properties of surimi gels

LER R ol il A 1%

4 0.4 0.8 1.2 L6
B JEIN 0.4 + 0,15 9.45 +0.12 9.93 +0.20% 1113 + 0.07 9.29 + 0.70"
4 inm 12.06 + 0.08° 12.25 + 0.08" 12.76 + 0.1% 13.87 £ 0.17* 1271 = 0. 147
MR (.33 £ 0,03 (.36 = 0,027 0.37 £ 0.02" (.39 + 0.02° 0.33 £ 0.02
Ne B5 N 3.07 £0.02¢ 3.26 + 009 3.48 = 0.05 3.65 £ 0.0 344 +0.07"
QG 36.25 + 0.14 39.68 +0.20¢ 40.68 + 0.16° 43.63 £ 0.16 42,72 £ 0L15°
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Table 2 Eftect of ethyl ester fish oil on the chromatic and whiteness values of surimi gels
TEF A B i e /%
0 0.4 0.8 1.2 1.6
L* 7849 +0.21° TEAL 0177 789 +£0.18" 78.54 £ 0.2° 77.06 + 0.1°
a* -2.19 = 0.03¢ -1.78 £ 0L11° —1.66 = (L.05° -1.43 £ 0.08" =113 £0.02°
h* 6,42 + (0.4 B.82 + 016" 0.94 + (108" 11.82 + 037" 13.23 £ (0,23
ai T77.45 = (L.09 76.33 £ 0.13" T76.62 + 019" 7546 + 0.34° 73.5 = 0.08°
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Table 3 Effects of ethyl ester fish oil additions on the chemical bonds of surimi gels

AR A B it i e S/ &HF 4L E- T By HAamMEAEM L ZHLE g L
0 0.42 = 0.01° 0.82 =0.01° 5.53 = 0.36° 0.36 + 0.02
0.4 0.53 + 0.02" 0.76 + 0.03 £.56 + 0.10r 0.47 + 0.03
0.8 0.74 = 0.03* 0.66 + 0.04° 0.49 = .06 0.67 + 0.02°
1.2 0.76 = 0.03° 0.43 = 0.03 10.78 + 0.06" 0.71 = 0.01"
1.6 0.55 = 0.04" 0.25 + 0.04¢ 11.04 + 0.26° 0.56 + 0.03"
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Jot, e A0 BE SR TR s R bl e v ok
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TR, PR T L ek 95 A v Sk R %€ 2 T 7R iy
IR TG BN M hE 3 T, 5
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B S P LR 7R 1 B Al o (o ] R ek, K
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S A T FE g g o VM R
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TR E S i, RN 20 B £ g £ 8 (Y 4%
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Fig.3 SDS-PAGE pattern of surimi

protein-lipids composite gels
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Table 4  Relative content and sensory threshold of volatile flavor components in surimi gel

marsFin

i [ 4

e 0 0.4 0.8 1.2 1.6 pgeka bl
Z.EE .03 0.09 0.09 0.03 0.03 15
3-F AT 0.25 0.04 0.03 0.2 HFi= ERF
GRS 2.09 0.47 0.38 0.38 0.33 4.5 o EE &
J: 513 0.83 0.16 0.13 0.13 0.11 3 BAE, ERAF
(Z)—4-f: Mg 0.88 0.36 0.30 0.33 0.29 10 SR A, R EaE
AE A 1.12 0.20 0.19 0.15 0.13 0.5 & &EF FES
EA S 0.98 0.35 0.36 0.34 0.29 3 = BRE
& 4.32 0.37 0.29 0.20 0.17 1 W&, EF
ES 13 0.83 0.1 #E&E HE EE
1 AR A 0.38 14
Ry 0.71 0.81 0.54 0.42
AR 0.03 0.05 0.03
F s 0.05 0.5 I3 Fok
1-Aeaf 0.07 3
1-F M -3-8% 1.71 0.22 0.15 0.14 1 #1R EEE, BIELL
2-LE-1-C B 0.19 270000
FEE 0.18 110 2=k, £ &%
2T 0.14 0.03 750
1- % M -3-8% 0.07 0.05 0.07 0.07 400 EE REF
3-8 0.25 28 fitak
2-F& 0.37 0.11 0.12 0.08 0.08 389 AREE WE
2-+—iA 0.49 0.14 0.17 0.10 7 KEF FEF
2-F8 0.03 0.02 50
E¥. ] 0.16 3 000
i A b AR 3.74 10 000
(% 0.05 22000 Ak
MR LA 0.27 0.10 10 000
PR 4B 0.32 0.26 0.20 0.2 0.19
AR 0.36 29 FEFAL
AP R 0.57 68.6
F:4 0.26 0.10 0.14 0.16 0.12 21
Tk L8 0.10 0.10 0.10 4.5
T BE LR 0.23 0.20 1.5 R A& CREF
TR LB 0.52 0.47 0.47 0.31 1
+ Sl LR 16.36 16.68 17.29 18.19
Ak LB 10.20 10.61 11.96 12.85
BB f5 8 285 £.80 7.22 8.59 9.03
2-T Ak 0.21 0.14 0.08 0.12 0.10 2.3 aF EFFA
PRAEEL- B 1.48 0.64 0.24 0.29 0.25
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0 0.4 0.8 1.2 1.6
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Figd4 FTIR specira of protein in surimi gel with

different ethyl ester fish oil additions
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Effect of Ethyl Ester Fish Oil on Physicochemical Properties and Flavor of Surimi Products
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The Joint Key Laboratory of Aquatic Products Processing of Zhejiang Province , Hangzhou 310012
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Abstract  Ethyl ester fish oil mainly enhanced the gel sirength by enhaneing the hydrophobic interaction between pro-
teins and conduced to the formation of disulfide bonds, and did not enhanced the endogenous TG enzyme. In order 1o
determine the effects of ethyl ester fish oil with different additive amount on the gel quality of surimi were studied and
gel swength, texwre profile analysis  (TPA) parameters, whiteness, water—holding capacity and volatile flavor component
were used as the indicators of gel quality. The mechanism of action was preliminarily studied by uwsing the intermolecular
forees of protein and SDS-PAGE. When the addition amount of ethyl ester fish oil was 1.2%, the sample had the maxi-
mum gel strength and the highest texture characteristics, while the whiteness decreased. As the addition of ethyl ester
fish il increasing, the loss of unsaturated fatty acids were increasing during the heat treatment process. Ethyl ester fish
oil could increase the fishy flavor of surimi gels, but it is still acceptable. The FTIR resulis show that the ethyl ester
fish 0il has no effect on the structore of surimi gel protein. Therefore, adding 1.2% ethyl ester fish oil could effectively
improve the gel quality of surimi. The results can provide a theoretical basis for the production of high —quality surimi
products.

Keywords surimi seafood; ethyl ester fish oil; chemical foree; volatile flavor component



