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W Ml Ak A= 7 RN FH 5 T B, A,
VEM HL AT R WOK IR IR, T B s £ BE R I
PERE AN Y SR, TEM ARG R T, H
T W) P A 2 T Bk B0E HFL Ak tERE, xut
PRAY 5 ] REHRAE A2 J Bl o R {6l IS R RS
IS 534h, SHERN T Z il HT
il 28 o Y TE RS FE LR, ) G R AR FROK BORE Y
WraE BRI S EEM - E AR &L
W, A TR I RARFLACH A e A W I T &
0 BE 7 i b R AR

TL A B (Solanum tuberosum) AL £ & W)
TEM (A9 70%, TH), &S AAELHEEEA . 2
YR B ERRFLA T, BHAERRIRTER
BRI AT 5 B S RAEW], 50% Mk EE
1) 45 S Ry Tl 2 1 LR ELAT — R M R ] o
PR BRI #E—2L sk . It
ABFTE L S # B R (PE) MR K (CO) 1N
ANFEIARZS PIm AR I A fa B e, I ) BT A
R K A AR AN L 2 B R I AR AR 5 vk £
6%~14% I i BEBE I RRPEHEAT 2047 o A B A4
% (scanning electron microscope, SEM) FIJ{ 1 5
££ I % $% (confocal laser scanning microscope,
CLSM) F3 531l XoJ A5 it 258 S Tl R IO 8% 45 ) R 37 53 A
BEATWLES . JE IR ] 0 A b B R 4N -
T s Ot M 58 e P VK (SDS-PAGE) &1 438 B i K iy
R A EAE R . ABESE AT IR MR i &
TR B8 B 7™ it ot JOT ) 4 - B AL P A 7 SRS

1 MRSk

1.1 SCIg# R

¥ 2k Bk #%5 (Gadus chalcogrammus) i i (FA
20 03K T IR R K= Ao A RA R, AT
=20 °C & H; DREXADEHER, T 4°CHtif
& ORI ChORAR I T B ah S B A BR 2\
HHE T, HRRAE . I A AR 2 o)
Mo U TR 25 B 38 ik 2 1 o ) 6 e 3K
T RN AR YR R A E . EE R
WK FAL R E R FAEYRHCA R AR . % D
DR 4 €2 R RIS € 98 A S T AL s T R R AT
R

1.2 SRENGE
W B2 ey 7 BRI B (1.5 em %
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1.5 cmx 1.5 cm), =¥EFEKF, T K%EE T 5
BH PR A N, BEJS—20 °C ¥ % 12 h, ¥ 3K fif
4h, F|H] G-1 MINI PLUS 8% J& it K AL (5 1795
JEGEAE YIRS A PR F]) X SR A T B R B K
R R I K ) S S S R T, RS Ry K
it 60 H i LRGSR Ek, HAKAa &N
13.64%+1.28%, JEM 8K 79.89%+1.23%, HH
TN 5.80%20.08%.

1.3 SHEEI&AHF

RGO A TN, WL 50% 1 548
SO (AL R B A 12 wite) TE N LM . H
35 g LIRS BRI 15 g E K AF] 100 mL
Bebir, 13 400 r/min 25T 2 min IR 30 wt% &
MM O/W SR T .

1.4 &EERRHIE

1 BRI ) 45 5% Yan 2515 1Y 77 2 I i 4
Bk, WS RMBET 4 °C UKAE TP 12 h, PRI
100 g fift L BE T QSI-B02X5 RIL A ML (/)N fEHAL 2%
B A BR S 7)) o, 4 800 r/min T %74k 3 min, B
JE A 2.5 g NaCl, #kZE%7$E2 min, Jil A PE 5§
CO, HfBER P& 5300 6%, 8%. 10%.
12% F1 14%, ARS8 5 min, 7] B8 AH R 30E
WEAS AR, 1ER2 FXTIR, AR
30 g fBEVE T S0 mL B0 48, £E 3 000 r/min
TELL 5 min (Allegra 64R 1 5 2 2 3 RO IL,
Beckman Coulter, Z&[EH) DI LEER PR, BikE
an AT BRI A, & EEEE R . S
B HE 40 °C K INFA 30 min, 95 °C 7K fin#A
20 min, FFFESLE T 4 °C TP 120, M TIE%E
FEARIE
1.5 SEEERC S B (TPA) Hi i E

PEEEE I E N B A% 25 mm, & 25 mm Y[R
KA, FH CT3 B A 4L (Bookfeild, 3% ) X # i
HEATINE , SR EAR 35 mm BAIEH ), #4172
WG RS, BRK PR N | mm/s, JE46H
10 mm, filk 1S g, OEREE . Ak, PR
NI RIS 1 o BERESR 2 7 IOFAT o
1.6 SBERERBEMNE

BBV E R HAR 25 mm, & 25 mm [ [E
AR, FIH CR-400 B FFrA 2211 (R JE K EHEiA
HBRAF, HA)XEEM A EHITIE, CRaE

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

l—‘;/‘/‘ Y iTax
P,

IR 4R, 2024, 48(7): 079812

FHEBE(E . B RS EAME 10 K, AR T ARA
KXIHEHE W)

W = 100—[(100— L*)? +a*? + b*2]1/?
K, LURSEEEME, o WEEE, b,
1.7 @EEREHEKS (WHC) ME

2 Mi S5 T, ISR KBTI
J2) 2 mm R, WERFREIC N M, 3 )ZUE4C
hEEE, MAELE T, T4°CT, 10000
r/min .0 10 min, B 5 R 8 400 4% i 2 i 7K
4y, BEMMEICN My, BAREMFETIE 7R,
AR EFK T

M
WHC (%) = ﬁz x 100%
1

1.8 SFRARKD LB R SHNE

%% Zhuang MR, BEAEE . KBERE
PIBI A B A% 25 mm, & 25 mm YRR, A
PQ-001 HUAIR 37 4% 1 Fe Iz e 1% AL (F5 M A 8 53 B A
M A RAR), BT REZXMESH: it
PRIFER A 22.6 MHz, T, s AFEI L CPMG 5313
B, BEAM 35K, 12000 D0, iEFET, i
st 4 A TRD R (5 b XA A A R A
1.9 @& EREROR T RN E

2% Chen 5" 51k, MM BE K E T 50
mm i 48 {% (Physica MCR 301 %Y, B8 3l 1] 22 Z: )
BIRATD P, BEETERE | mm, TR E4
BRI, R T 55 AR AR S LABT Ik KAy 2K K o
BEEFTYINAE R 0.05%, 7 0.01~100.00 Pa N HEAT
NI, W0 R I R R X [H] (LVR),
£ LVR N, 22887 UIli7E 0.01~100.00 s 5§ 1]
HOR T HEAT, O RE . R,
KSR 25 °C LA 2 °C/min NEAE 90 °C, id sk
Bt (G MIEETERL R (G7) BRSSO .

1.10 £ BEEERL T 4543 2E

KRR E | mm B, BT,
W F RO T [, B WA, BEE 30 kV Y ik
MR, F P33 L4 (SUS010 A, HITACHI, H
AR, N AR JBE VR I SO A A, BN RE SR 12
A X e

1.11 & FRERGRE D N E
2% Xul'" EH e, A LSM 980 it
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AR IR AT (R/RERw], ) X 10 B HE I
IR A A TSR . AR e R a1
mg/mL, T 4B fJe ¥ #-A (1 mg/mL, T
T F I AR AT Yt BB B T
80 °C & 15 min 5, YIE/NA (&9 1 mm &),
W B 40 pL Y Y W0 T AR S R, G AR AL S
min 5, HZEEAKK Z RGBS, 75 31E
633 1 488 nm I < X ¥ AR 2R T LS

1.12 &R 9 FIEMER ANE

2% Mi FUI R I, PREL 2 g i BEEE A
i, SN ACE] 20 mL 0.05 mol/L NaCl ¥ ¥ (R;).
0.60 mol/L NaCl ¥ (R,). 0.60 mol/L NaCl + 1.50
mol/L JR & ¥ W (Ry). 0.60 mol/L NaCl + 8.00
mol/L J& & ¥ ¥ (R,) Il 0.60 mol/L NaCl + 8.00
mol/L JR 2 + 0.50 mol/L B-$i % L BEIF T (Rs), *5
IRATE 10 000 t/min F#E 1 min, BT 4°CF
10 000 r/min B.0> 15 min, FJ 2% D52 s ) &
VST R . TR W R R,
0 BEEENE T o3 BRI 3387k

%?%@ = AZ_A]
g‘l‘%ﬁ = A3_A2

KM EAEH = A=A,

:@ﬁ%ﬁ :AS_A4
A, Ay Ay Ay Ay A ST RURER R, R,
R;. Ry Al Rs 7 L1 AR R E
1.13 @& BEEIL SDS-PAGE EiENE

2% Buamard 55 1 57, BRI 3 g fh R Gt
J&E, A 27 mL ¥EER 5% Y SDS %K, T 10 000
r/min N5 2 min, FEJ5AE 3 000 t/min | &0 15
min BREAEHEEN . R IEREREOWE SN 2
mg/mL, FH5 2x8E [ F R il SRR ER
&, WKW S min, I 20 uLIBEY, IMAZ|H
TKBEIRE (4% WeARIE, 10% M ESi) ki, 78100V
i, #E47 K [Bio Rad Mini Protean (II/3/TETRA
system), SE[E To FlFH 2 175 PRk Yy 6 8 R
R AR A T Y e N, B fe X AR AR
1.14 HIEHH

FE il TPA Fil WHC 8l 1 7 4700 5 3K
5, HASCEFATIE 3k, Bl gl RER R
WEARMEZ . K H] IBM SPSS (Version 22.0) 41 f4:
AT BB, £ P<0.05 WA Jy 3540 1l A B 3
Z5
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BRI IR S, (AX] T PE fBERENL

_ TERAR AN T, PERESAEE R EM 1073 g

2.1 SRR R (25 1) B TFE] 1159 g (6% PE KE ML) (P<0.05). %
AN TRV & & A PE Rl CO fi BE#E X TPA F5 4 A, PEFESHRERE | B HEAEIE R A R E ST

Wk 1 Frs . BT RE i iy sk A SR TG B 2 R CO FE & (P<0.05).

b (P>0.05), B CO Ahmar 4, FREIERE | I8

R1 TEMESEBEER TPA £t
Tab.1 The TPA properties of surimi gels with different oil content

FE b AR/ % T /g N B P/ mm Mg NELIE 14 /m
sample oil content hardness cohesiveness springiness gumminess chewiness
X control 0 1073.00+87.26™ 0.70:£0.04" 8.97+0.16™ 754.82+84.99*% 66.46+8.10*™
Cco 6 837.33+104.82° 0.71:£0.04° 8.91+0.18° 587.78+69.75° 51.39+6.67°
8 802.25+66.50° 0.67+0.08° 9.03+0.2° 538.38+94.41° 47.89+9.60
10 571.44+56.70° 0.72+0.05° 8.97+0.18° 409.44435.37° 36.01+3.22°
12 437.00+51.55¢ 0.69+0.03° 8.73+0.22° 298.25+29.78° 25.50+2.30%
14 342.00+25.34° 0.69:+0.03" 8.82+0.15° 234.33+11.06° 20.27+0.99°
PE 6 1159.78+68.56* 0.72+0.06" 8.97+0.12* 805.44+73.81*" 70.87+4.24*
8 1118.10£112.84" 0.67+0.03" 9.02+0.16" 755.20+£65.27" 66.80+£6.06"""
10 987.70+55.52°" 0.69+0.02* 8.95+0.90" 677.90+33.59°" 59.53+3.20°"
12 903.91£99.10°™ 0.68+0.02* 9.00+0.14* 615.45£60.58°" 54.39+6.13"
14 690.28+48.52°" 0.71£0.03" 8.96+0.18" 491.14+41.47°" 43.19+4.19°"

A REKS 7 BRSNS 5B 5 R A R FIPE I COS N B Xt 8 BEBE R TPARF M LA B35 B2 (P<0.05); 1%+ 43 7 e 7R 7R [ A dih SR A o £ B8
B TP ARGV B 2 U #52m (P<0.01), PE LR EIAM, CO.Eki, FF.

Notes: Different uppercase letters and lowercase letters indicate that different amounts of PE and CO have significant effects on the TPA characteristics
of surimi gel (P<0.05); "*" and "**"respectively indicate that different oil types have significant and extremely significant effects (P<0.01) on TPA
characteristics of surimi gel, PE. potato-based emulsions, CO. corn oil, the same below.

22 @R GEEYY A 10% 25 3] 14% 5, 1 87.25 B AL £
AN [T i £ JBE B A € B RE R AN 2 B 86.62; JLILIHE I AN, FHLL T2 XTI, PE A
ST RRALAIEL, 1T 10% CO MRt R, fafgs ML o' b W HRER,
&L, bR W BB AR R S W AR R CO B
F2 TRBEEEFRR GRS

Tab.2 The color characteristics of surimi gels with different oil content

o (L) ZLEME(a") (D) FIEE(E( W)

MR/ % luminance redness yellowness whiteness

oil content

Cco PE Cco PE co PE co PE
0 79.67+0.76™ 3.11£0.07" 1.44+0.14% 79.33+0.30™
6 87.03+0.56° 86.92+0.22¢ -1.57+0.19* ~1.51+0.04" 5.77+0.36" 6.06+0.14° 85.71+0.58° 85.50+0.20°
8 89.13+0.25""  87.81+0.49" —1.75+0.04>"  —1.32+0.06" 5.89+0.14""  6.31+0.08" 87.51+0.25""  86.21+0.43"
10 88.70+0.59" 87.87+0.59" —-1.73+0.05""  —1.13£0.02¢ 5.63£0.20""  6.42+0.12* 87.25+0.52" 86.23+0.57"
12 88.13+0.36" 88.2240.23"" —1.82+0.04"  —1.05+£0.01" 5.48+0.17°"  6.52+0.12" 86.80+0.31° 86.49+0.18""
14 87.97£0.54"  88.74+0.23" —1.81£0.02°"  —0.88+0.03* 5.56£0.10"  6.49+0.11* 86.62+0.25 86.97+0.25"
T B sk N > .
23 BERERRKRE {H CO B i 1 m ) 14% i, £ & WHC 2 E 11K

R R R I AT 6 BE R WHC [z dn el 1 TR, M T AXE, PE fBEEEIHS K
fiim o Bl CO URMHETE 0%~8% JU Bl 45w, g 71 5 (P<0.05), {H B ik s i B 42 s 2 P
BEZ I WHC M 73.31% B 8 m 2] 7 79.52%; FEARHEH, 6% F1 14% Jh & 501 PE fAEERE L WHC

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

l—‘;/‘/‘ Y iTax
P,

JK P54, 2024, 48(7): 079812

Sy I T 29 17.7% R 12.3%. 46, 7EAR [E
ISR, PE @S AN41A9 WHC 3 % F CO %
4 (P<0.05).

120 B X control WM CO corn oil

[ PE potato based emulsion

2\ 100 L sk ok sk sk s

2 . l |b_A|B |—B‘C ’_B‘C ’_‘c

g 80 : b b
S 2 ¢
o & 60
z5

[S)

<

S 40t

g

<

2 20

0

0 6 8 10 12 14
T 5%
oil content
E1 TREIAEE&FEER WHC
Fig. 1 The WHC of surimi gels with

different oil contents
24 GEFERKSEBESTIFN

0 BEBERE T, 5th T8 I 8] A (5 EE 43 50 an 1#] 2-a F01
K 2-b s . FESREAE 3 AN AR o, H
H Ty (0~10 ms) 2 S A5 538 5 1 0.79%~1.28%,
X 437K e R 5 R L T P R 3 e A A
VERERER G55 7K 5 Ty, (20~400 ms) A& =k 2K
I 5 i R (375.20%), FrR1EAE T BRI 4%
AN K 5 Ty (400~2000 ms) FAL 152 A
5 458 I ) 4% R ) B pl KB Py, Py Py )53
SRS REEE A K . AN G sh KR E K B o i
B, FHEEFXTREA, AESL R T, 5 i () ZE 4
Poy BRI AN, RN X R Hh 45 A K5
AR K. 5346, BEEMBIMENEE, M Py
SEELIA N B, TPy, WIS, X
B R S I 45 TP B R S i Bk 628 T A K . 7E
FHENHA N T, PE fBEEENH T,y XTI (1) 1
PRUEE S, H Py HEEKR, BB PEMTIA,
AR T BRI EZ AN S sk, BAEE
FEKEE T,

1 JBE I B A G AL AR A5 (MIRT) o7 %5 1 D %
MR mE 3 n. BhaafnmirsiE,
RN FHED, 1E 6% M T, #Edh
FHH SR A, HLBERE WS i
MR, L0 R IBE A B3 51 R FEAH TR AY
RN, PR BE VR i 32 B M L 6 K £ B8
BT L2 M SR 20 X, ELIE (/N s /b
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2.5 BRERIMETEHY

1 JBE 1A 2R 6 R T 0 D) R AR A Ze tn ] 4 B
N o A i 18 R UL 285 T T B D70 3R %) 1 i e
fic, S mARy UIRG LRt . A EE T2 R
MR, BE CO BRI $2 i, AE b AR By ) R
THEHE RIS T PE it BEEEC R L W 4R T

1 8 R IR FR IR BE R S R AN B 5 o . A
A ) f BEAR Bt (G IR 2 1) 728 Al 34 R i Ay
9 LER AR 1 ARG B ARAT g o R i 1 T 41
Mz LA 3P, Be, RIS R 35~
40 °C, G'G1BikBNE A, M B A “suwari”;
B J5 7E 40~60 °C LRI, MEEEEME G A Rl FEAR
IKF f/ME, BT B FR i “modori”s I BE 4K 2 £
Th, FEih GRS R OIS BIRRE , IR BeRR A
“kamaboko™™, 5 XF MUZHAH LG, Bl & TS 0 1
i, AR Gk B R v (N T R s, R
AN GBI AHERMR N T, PE R
It COREMBEA TR G'.

2.6 BPEEERL SEM BH

K 6 gt BEBEIRE S SEM IR . X IR ER i 55
IR RG240 2 FL I BRI 28 250, B CO WS I 4
BRI, R P 2 TR T AR AR, AL 1 2 5 1
REAI FLAS AR RN o ZERCARAI & BT (6%~8%),
PE ZHFE it 1) I 264 AR BE 1% A B A 3R, L
VERY ORI TS TS FLB T, B AL CO #F S B
S RMOULES Y . BE PE BN AR R, RS AL
TR BB, PSS AR ARE , B 2 1 e #y it
Bt AR
2.7 BPERERL CLSM B &

7 g fo BESECRE S CLSM BB | ff1 BE R fi
R O R B I Y I RS, T e R A
Y@Ly, MRS R W 2% A fLBR
T T R TR SE T, B T A R R T,
B i S A AR R O 2% FL B TR I . PE il T/
A7 4050 i A BRI SE 0, i 43 PR X 5
W 25 25 BRI
2.8 @ERKSFEMERD

3 ORI I A BERE S TR R
L BUKAH AR & e A A k. PE TIA
B S B K AR ELAE FH AN 1.67 mg/mL (O i) 42 i %]
1.80 mg/mL (6% ¥ % &) A1 1.74 mg/mL (8% i &
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120 [— Xt control 120 — XIHE  control Ty
100 L CO6 corn oil 6% Lo 100 L — CO8 corn oil 8%
— PE6 potato-based — PES potato-based
80 | emulsion 6% 80 L emulsion 8%
5 8 538
s 2 60| <2 60 |
BE 40} B E 40t
20 20
T2b TZZ TZb TZZ
0 — 0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
5L [A]/ms R ] /ms
relaxation time relaxation time
(a) (b)
120 [— XtHE  control T 120 r__ Xt control T
100 L — €010 com il 10% " 100 L CO12 com oil 1297
| — PE10 potato-based | — PE12 potato-based
0 L emulsion 10% 20 | emulsion 12%
5 3 5 3
s 2 60 - <2 60 f
=7 =2
EE 40} BE 40t
20 L 20 L TZb T22
TZb TZZ
0 0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
3t PR [A] /ms it R 8] /ms
relaxation time relaxation time
(©) (d)
120 Xt control 10 r P, Jr, 1P,
— COl4 com oil 14%2 X co COPE COPE COPE COPE
100 | — PE14 potato-based 100 + =9 IE
emulsion 14% .5
80 + .5 90t
e N =
s 2 i =
g2 g2 80
EE 40} & 5
~ 20t
20 | g
T. L
0 Ty im 10
L L L L ! 0
0.1 1 10 100 1000 10000 W =/%
i TE I ] /ms oil content
relaxation time ®

(e)

B2 TRMEEBERR T, 0IEHE [(a)~e)] F T, ISt 6
Bl Tops Toin Top SHIRIRGE B IR A G LB K TN 25 G 7K 5th T4 B 8] i X6 97 1) U 5

gt

Py, Pys Pzz%%“?%ﬂi\‘%éﬁ(\ NG R KL A K

Fig.2 T, relaxation time distribution curve [(a)-(e)] and T, peak ratio (f) of surimi gels with different oil content

Top, T»1, and 75, denote the peaks corresponding to the relaxation time of bound water, immobile water, and free water, respectively; and Py, Py, and P,

denote the percentage of bound water, immobile water, and free water, respectively.

), dEI R A R R, 8% M1 10% il
Y PE A g K AH ELAE FH 2 e X I i
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Fig.3 Proton density-weighted images of surimi gels with different oil contents

CO6-CO14 represent corn oil surimi gel with an oil content of 6%-14%, PE6-PE14 refer to potato based emulsion surimi gel with oil content of 6%-14%,

the same below; the grayscale values without unit are marked on the right side of the image.
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Fig. 6 SEM images of surimi gels with different oil contents
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Fig.7 CLSM images of surimi gels with different oil contents

®3 TRMSEEREARETHUEERINTALEESSE

Tab.3 Dissolved protein contents according to the chemical forces of surimi gels with different oil contents

BT/ (mg/mL) S/ (mg/mL) B KA EAE F/(mg/mL) i/ (mg/mL)
ﬂi.fié\%/% ionic bond hydrogen bond hydrophobic interaction disulfide bond
oil content Cco PE co PE o PE Cco PE
0 0.10£0.02* 0.28+0.00“ 1.67+0.09% 0.64+0.07™
6 0.11£0.00°  0.10£0.04" 0.30+0.02" 0.3620.06" 1.79+0.11° 1.800.03" 0.62+0.04° 0.76+0.12*
8 0.11£0.00° 0.10+£0.01* 0.15+0.01"" 0.33£0.02" 1.59+0.16™ 1.740.04"° 0.24£0.08""  0.66+0.03""
10 0.11£0.10°  0.11£0.00*  0.14£0.00*"  0.26£0.03%° 1.530.04" 1.62+0.02¢ 0.14£0.01™"  0.57+0.01°
12 0.10£0.02° 0.11+0.01* 0.12+0.00°" 0.24+0.02° 1.14+0.04° 1.17+0.11° 0.09+0.01°™ 0.35£0.06°
14 0.100.00° 0.110.02* 0.060.03" 0.13£0.04" 0.88+0.12¢ 0.93+0.08" 0.08+0.08° 0.2420.05¢
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Fig. 8 The SDS-PAGE images of surimi gels with different oil contents

M. protein marker, 1. control. MHC, Actin, MLC, Tn and Tm are myosin heavy chain, actin, myosin light chain, troponin, and tropomyosin, respectively.

(a) and (b) are the images of surimi for corn oil- and potato-based emulsion surimi gel, respectively.
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Effects of potato-based emulsions on the quality of surimi gels
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Abstract: To investigate effects of potato-based emulsion (PE) on the quality of surimi gels, corn oil (CO) or PE
was mixed with surimi at different additive levels (0%-14%), and the effects of PE as a fat replacer on the quality
and mechanism of surimi gels were investigated by texture, moisture, color, intermolecular interactions, rheolo-
gical properties, and microstructure of the surimi gels. At the same oil addition level, PE could avoid the degrad-
ing effect of oil droplets on the textural properties and water-holding capacity of surimi gels compared with CO, so
that the samples added with PE exhibited higher elastic modulus and viscosity; in addition, the results of trans-
verse relaxation time showed that PE inhibited the transition from immobile to free water, so that more immobile
water was bound, which might enhance the diffuse reflection of light, thus resulting in the higher whiteness of the
PE-added samples. The results of microstructure and intermolecular force measurements showed that the oil
droplets in PE samples were more uniformly distributed, the hydrogen bonding, hydrophobic interactions and
disulfide cross-linking were stronger, and the gel network was denser due to the filling effect of starch granules;
the results of sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed that the neutralization of oil
droplets in the PE group intervened less in the cross-linking of surimi proteins. These results indicate that PE can
be used as a fat substitute to improve the quality of surimi gels, and this study provides a theoretical basis for the
development of starch-based fat substitutes and their application in surimi gelatine products
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