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Abstract: In this study, the physicochemical and digestibility characteristics of surimi products from 8 kinds of freshwater fish were
compared using constructs cluster analysis, principal component analysis (PCA) and self-organizing maps (SOM) mathematical models, and the
relationship between the type of differences and product characteristics was explored. The results showed that the pH of the 8§ types of surimi
gels was between 6.24 and 6.79, and there was no significant difference. The color and Hunter whiteness showed obvious differences. Grass
carp, black carp and striped bass had the highest gel strength (about 1100 g-cm). The texture properties of striped bass, such as adhesiveness,
chewiness, spring and resilience, were overall better than other fishes. Grass carp and sturgeon surimi gels had a looser structure and faster
protein digestibility, but the final digestibility of all surimi tended to be the same. Cluster analysis and PCA results confirmed the subordination
of different kinds of surimi, and the constructed 14x8 sets of characteristic parameters were the input layer, and the SOM model with
competition layer 5 and output layer 25 was constructed to further show the internal relationship between the main characteristics and species of
surimi through the topology. This research aims to provide data reference for the deep processing of freshwater fish surimi in our country.

Key words: freshwater fish; surimi gel; physicochemical characteristics; self-organizing mapping network

E[BE W

JS2H NS AR, A5 JE T IEURERN S 22 S 1 K £ i JBEZK BRI E AR A T 0] AR B i B, 2021,37(12):162-168,+328

YING Yue, YU Jiamei, ZHU lie, et al. Comparative analysis of freshwater fish surimi hydrogel based on the difference of raw materials

[J]. Modern Food Science and Technology, 2021, 37(12): 162-168, +328

WiFsEEA: 2021-04-18

HEWE: ERESHEITRESRLIN (2016YFD0400206)

EEEN: &A (1987-), %, I, MxAE: REEFRSKM, Email: yingyuel160126. con

BIEE: XIFE (1987-), B, #L, BIFUR, #xAE: RREDEEIER, Email: yujialiu@dgut. edu. cn

162



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.12

wmEEARSERE. BITEEI. B5HL,
JCHEA B EMER A, ReniliE TR &
WS R RS A . e BEVE Nt KRN T
EZ Al AR, Ko, ik, EE
UM TR fakE, . i, maEas &R m s,
BAEEHME,. BRFE. NBZRSHRRS, IR
ZIRHRENEED,

WHEKIBOLfE, mRRMEE, 240 2. /£
FER A= Ry, AT X, REEEELIRK
HONITTA R VFEFEERRK A, REaledEsRm
VRZ M (fa, &, ., 66, mTEHR
Z I M, FEEETHAME, JUHTEFEAN
JLE VL B PH BRSSO PRRSRR ABE &
i f A SRR N DRIk, Kot T pA
7, AR LR A R 7 (B 1R T ELREEE T i i
. BRI R — A S e b s, 5
e WK ek FEE L AOMB S T R,
e URA4EE I (myofibrillar protein,). WK H

(sarcoplasmic protein) FIFEJi#5 1 (matrix protein)
B, e J U 27 45 5 1 7 0 BE T Rt P ek A i
FEME, PRA4EEAFZEHYIRES (myosin)
FMEHEA (actin) AR, ZidHAFLE, EAL
MRS S AL, EHRAEREMER, RAY
FSC X288 S5 AE) o X SO 5 HA 0T T F JBE B I 7= it (1) 11 Jk
THALTE DL R oh etk 25 B e AR T R
MRz, SRS E AR S L #AF A
ERZER, fEMEEERIEBOIRET, BRI
(transglutaminase, TGase) BEfEfEHEERAMIH §-
TR AN S BRI - 28 Bl POk fie T e 78 I ST F
TR, ATEHERR (3 AT, SR HAS
RPTH R E A NIRTER] TGase, X MIERL A
[t SAEAH RN L2064 T BT R 77 it it o B AT
B 12 70,

XFEE T 8 Mgkt BERHI I i ARG LA S AL,
PESE R, JE TR, SR EN S
L5453 (principal component analysis, PCA) 7712,
Py [ HZAms (self-organizing maps, SOM) F#Z2#]
LRI, TRVT T SRRSO T BRI AR 2 e
KE, K RN TR 2% .

1 MRERE
L1 AR5 A

mEEyEM, FRERET 0.5~1.0 kg, £kt
FEE 8 PRl 2K (R 1D BEAM (32500

units/mg ), JEEE A EF (1000~2000 units/mg) T H
sigma-Aldrich Pk BAE B EF ( i) R HRAF;
HhiR. SEN, =S ORREAAE N E Al
RN BKBERIPAEEKRER
Table 1 Basic information of freshwater fish raw materials
%y FLAL KL 24
) Grass carp
o Sturgeon
bkt Silver carp
P ] Tilapia
+a Black carp
2é Snakehead

Ctenopharyngodon idella
Acipenser sinensis
Hypophthalmichthys molitrix
Oreochromis mossambicus
Mylopharyngodonpiceus
Ophiocephalus argus Cantor
&®&  Crucian carp Carassius auratus
g #  Striped bass

1.2 HEHEH

Hunter Lab 811 (WSC-S), F#FEERI S
ABRAF; TAXTPlus F 7 HTX, JEEH Stable Micro
Systems A &]; pH 1, HERF8I-FERI 2 E PR 5 (i)
BIRAF; MEIIHEFERS, 1RGSR A IR A F;
ZUIREHTHENL, W LIAR IR A TR A

1.3 RK¥ 7%

13.1 &BEEI A H &

8t & TIOR3 B H 2 (K, 3 KIB%)
S%) (5x5x5mm’) Sk (3%) —i3E% (20 min)
—SHAR (RZ3.0cm) HEH

FERPIBOMFA: 40 CHFSE 30 min, S8 J55548 90 C
FFEE 10 mino SEPEIMEEIRE A VKK A A, 4 °C
[IUKFE PRI AT
132 pH45#F

YA B BE BRI 1.0 g NN 9 mL 2357 7K, fHH]
pH TFIEAFE S pH 1H.
133 A&

Yo £ BE B J T A0 W € FH B L, SR
L*, A p{E ] TFRoRFE B, it A1 ot
HEREARE () {H:

W, =100-[(100-L')* +a™ + b™]" 1

0 N N N bW~

Lateolabrax japonicus

134 &M Ha47 (Texture Profile Analysis,
TPA )

8 Yu SO T, Kt BERERRE S K 2.0%3.0
em CEpxEAR) BIREAA, FTIEAE G R i B A
TPA. HERCREMRASAF: K BERRIE M TE 25 CF
P72 b, AEAIERIE P/5S $REHEL 1 mm/s AREEFEST R I
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(1) 2 mL SRlE0E . G & IERHE KR, JERE
FUR 30% =& LR RUTERE f, FHIRAWITE
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Table 2 The differences of pH and color from different types of surimi hydrogels

GES pH L* a* b* Wy
Fé 6.67+0.01° 68.70+1.34° -0.33+0.01° 153240.89*  65.15£2.11°
1 6.79+0.02" 69.21+1.66° -1.19+0.02° 12.39+0.83%  66.79+2.58¢
sk 6.45£0.01° 77.37+2.64° -1.97+0.02° 13.1440.57°  73.75%3.15°
LI 6.68+0.02° 66.65+2.01¢ -2.62+0.03¢ 9.94+034"  65.09+2.94°
Fa 6.43£0.01° 74.6243.12° -3.50+0.01° 1430+£0.29°  70.68+3.62°
24 6.24+0.01° 69.61+1.95° -0.200.02° 9.20+0.65"  68.19+1.86°
o é 6.68+0.02° 78.90+0.95 -0.89+0.01° 14.89+0.98"  74.16+0.88"
] 6.52+0.01° 73.81+2.38° -3.60+0.05¢ 11.10£0.44°  71.28+3.06°

E HI AR FEATEARERER (p=0.05).
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Fig.1 Texture profile analysis of surimi gel
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Fig.2 The gel strength analysis of surimi gel form different fish
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Fig.3 Protein digestibility of different types of surimi
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Fig.4 Cluster analysis and principal component analysis
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Table 3 The correlation matrix from different types of surimi hydrogels

HE  Fe Be s Fhs Fa Ls e e
e 1.00
E= 0] 0.45 1.00
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2& 0.79 0.38 0.08 -0.13 -0.61 1.00
b -0.52 -0.69 -0.07 0.32 -0.28 0.63 1.00
] -0.04 -0.75 -0.31 0.84 0.65 -0.21 0.28 1.00
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Fig.5 Self-organizing maps neural network model
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