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Tab.1 The composition of experimental materials

i H K/ % AR Do W]/ Yo JK5Y/ %
items moisture protein fat ash
LA
L R 19.24  1.26 1.9
Lllopen{leus vannamet

REFEEHA

soy protein isolate

6.50 91.20 0.46 1.84

E AN AELEG BS224S pHr R (TEEZEZA)
WA MRA ) \DHG-9245 K i i s WAt ( 1
A AUAR S A PR F]) \DSC823e 22 3 F7#11X
(HERF T 22 [ B i 3 A7 B 22 W) ) L THERMIC

MODEL 2100 A #Ha{E 12 4% ( ETO DENKI A 5])
HSG-LC-2 fE IR /K # 5 (b g A2 B2 Bk 2 A A PR
Nl P £E ML ( WARING Commercial 23 &) ) .
PNA-L 2% 73 A% ( 38 B 2258 RHECA IR 7))
H1 SH-241 {EIRAEIRAE ( H A ESPEC 2AH]) .

1.2 WFHERRMHIFI&

W PR BE S A 5 R 2 - V2 VR IR NP8
JEHR IR, BT UK T A R 2 AR IR S o A
UK, PR K 73 2 80% o THEFEHLH HrdE 3 min
JEIMA NaCl, k221 5 min AR BERFLE €@
itk 2 BE=BAEE T 4 CukGEH T,
T S /KR B B 2 min, 3% B E i b (RS
SYEE A A K = 101 3) IR Gy B
HASHE 3 min B RELAY, &0 (% 2) 5
FEAFPABEIR A 9 3 min, KB E T 4 C
UKAETP R T DL BT A S R R A U R 4 A AE 10
CUIN . UFPIBE MH R MAEM A L3R 2,

R2 TARREHEGEMHERAS

Tab.2 Component of shrimp surimi and surimi-soybean compound g
Ay A(R—IFEE) B(5% SP1 3L1L4) C(10% SPLF.1L4))
composition simplex surimi 5% SPI composite surimi 10% SPI composite surimi
HRPY shrimp 852 765 678
7K water 138 175 212
NaCl 10 10 10
= o =

sj(fyg};jjt?nﬁisro—ijj(gﬁ) composite 0 50 100
S total 1 000 1 000 1 000

T SPLFLALY , SPL MYl KR U 12113,

Note: Among the SPI composite, the mass ratio between SPI, vegetable oil and water is 1:1:3.

1.3 frEfsERNE

PRV RERE A I E S L R RORIA Y R AR R
ZARGEH AT (Model 85070E) R, [ 45
G M ASC A AR R A e £ 00 SR B A
FAE AR TE AR , A b b0 i K B 4
SE MR, IR R AL BT R B N AT INE
R AL-FATINGE 3 Yo E ML 2 300 ~
3 000 MHz, #ii 2 |6] f§ 5 MHz, & {5 10 ~ 80
C M BEME]FE 10 °C o AU AR AR I E /i 2= 0 4
BT 2 h JFE APAT EARE I SE IR 2 R, R 25 -
JL - 25 B T K R RCHERR PP XA AR A
1.4 ZERNE

B (p, kg/m”) M2 BEOCHK 14 ], I
JEFE R 10 ~80 CZ |, (Al & 10 C. FERL Y
FEHEA— S B AN (D =4.4 em, H=
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HARERLC,, K1/ (kg + C) g INJ2 T 2578
H# & i ( differential scanning calorimetry,
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Fig.1 Effect of temperature on dielectric constant of
shrimp surimi and surimi-soybean compound
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A: simplex surimi; B: 5% SPI composite surimi; C: 10% SPI

composite surimi. The same in fig.2 - 7.
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Fig.2 Effect of temperature on dielectric loss factor

of shrimp surimi and surimi-soybean compound
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Fig.3 Effect of temperature on penetration depth of

shrimp surimi and surimi-soybean compound
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Fig.4 Effect of temperature on density of shrimp
surimi and surimi-soybean compound
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Fig.5 Effect of temperature on specific heat capacity

of shrimp surimi and surimi-soybean compound
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Fig. 6 Effect of temperature on thermal conductivity
of shrimp surimi and surimi-soybean compound
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Fig.7 Effect of temperature on thermal diffusivity of

shrimp surimi and surimi-soybean compound
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x3 NARRESAZEVMNABHENRYEERRE
Tab.3 Predictive equations for the dielectric and thermal properties of the surimi paste and
surimi-soybean compound
Ff b sample JiR frequency T J7 2 regression equation R?
A HLH K
dielectric constant
N 915MHz —2x10 737 +0.0048:% —0. 4348t +68. 3054 0.999 8
2 450MHz 2 %107 -9 x10 ~*#2 —0. 12341 +60. 7525 0.995 1
B 915MHz -3 x107°7 +0. 0052 —0. 40491 +66. 2687 0.990 1
2 450MHz —2x107%7 +2 x10 7% —0. 1009 +59. 6541 0.993 6
c 915MHz 3 %10 734 -0.0037:% - 0. 0088t +60. 2082 0.998 7
2 450MHz 4x10778 -2 x10 742 —0. 1194« +56. 2226 0.999 0
MR TPS
dielectric loss factor
N 915MHz 2 x10 74 +0.03174% - 0. 4078t +45. 1492 0.999 7
2 450MHz -5 x10 737 +0.00741% —0. 04421 +23. 0162 0.996 7
B 915MHz -4 x107%3 -0.0025:% +0. 9065t +33. 4376 0.990 3
2 450MHz —8x107% +0.002:2 +0. 0941 +23. 7967 0.991 1
c 915MHz -5 %1073 +0.0097¢* +0. 3425t +34. 5721 0.999 2
2 450MHz -2 x10 777 +0.00417* +0. 00317 +22. 9769 0.996 8
S density
A - 1059.63 -0.3509¢ 0.9870
B - 1057.81 -0.3695: 0.993 4
C - 1053.35 -0.3717: 0.998 9
[ L
specific heat capacity
A - -2 x10 734 +0.0091¢ +3. 5709 0.996 5
B - -2 %1072 +0. 0082 +3. 5759 0.995 6
C - -3 x10 772 +0.0089: +3. 5601 0.980 8
FHEREL
thermal conductivity
A - 3 x107%2 +0.0012¢ +0. 4954 0.996 0
B - —1x107%2 +0.0016¢ +0. 4851 0.987 2
C - —1x107%2 +0.0016¢ +0. 4839 0.9933
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Dielectric and thermal properties of shrimp ( Litopenaeus vannamei) surimi
and surimi-soybean compound

WANG Bingbing, YANG Linxin, CHENG Yudong, JIN Yinzhe
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Dielectric and thermal properties of shrimp ( Litopenaeus vannamei) surimi and surimi-soybean
compound were measured in the temperature range from 10 °C to 80 C. The results suggested that dielectric
constant and penetration depth decreased as temperature increased, while loss factor increased with increasing
temperature. The addition of soybean protein isolate (SPI) compound depressed dielectric constant at a given
temperature and frequency, but had no significant influence on loss factor and penetration depth. Density of
shrimp surimi and surimi-soybean compound decreased with increasing temperature, and specific heat
capacity, thermal conductivity and thermal diffusivity increased as temperature increased. The addition of
soybean protein isolate emulsion also had an impact on the thermal properties. Density and specific heat
capacity decreased with the increase of concentration of soy protein isolate emulsion. Established equations by
comparing the model prediction and experimental data obtained can predict the conditions for a given
temperature.

Key words: shrimp surimi; soybean protein isolate; dielectric properties; thermal properties
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