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RpkEH, EEEFTSERFEMNEDT, SRR
R —2F LA L (55%~65%) , J2: 5 1 4 K 250
DIReRA AR g o YRS ARk £5 Sl b ¢ T4 43
] FH H AR B 5% LR 2 R 55, 380 R RS
Xif fa B IR A R R A SRt AL S E N, LAFERY
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1 MBERE
1.1 #R5iF

B R VR A 0 TR T T K™ S R R
120~160 g, BPIEE F (A9, 265 =80%) , I
HHRRAEWHEARARAR,; SEEEN (EWL
H, 7Ky <20% , K ke5% i <0.6%) . ATP-Na, (43 B
A g ) AT AR A AR S L R E R A
BN ) 5 LA a7 34 ok [ 7= 4 i 2 4%
1.2 UE5EE

Fluoromax —4NIR ¢ ) 43 6 6w AL, ¥
HORIBA 7 7 ;SORVALL Stratos ¥ ¥ &1 3 B 0
B, 2 Thermo 2 F] ; UV-2550 ¥4 A WLy6 40k
SR, By S (75 M) A PR F] 5 Varian 640—
IR {8 B AR 2T SR G5, 78 [ BC 3 22 A W) 5 S-
4800 ¥ 37 K LB, H A H 37 20 7] ;Nano—
7890 WOGKLEEAX, B [ H IR SCA A TAXT plus
Jii #4 % ,Stable Micro Systems 7 ] ;Discovery
HR-1 3484, 25 [ TA AU#8 A FRAH]
1.3 KWEH*
1.3.1 &L aEREAMRI BstdnaeLa
T 4 CHEIE BB RNLH, 2% Park Y
JriEEEUIEREE . ) SDS-PAGE %E i HL vk 43
BB U7
1.32 PS-OVA-JIEk&E IR AR R 6 & A
20 mmol/L. Tris—HC] (% 0.6 mol/L. NaCl,pH 7.0)
2% pPRCEE LR B 5T S VR R 3R R 60 me/mL, TS
s UBREE TR 10% 8 SNEY T, SNEY) 5
PS 5 OVA 43 5ILL 0:0( X} #E41),0:10,3:7,5:5,

7:3,10:0 Wy L E I, IR A e BV IR G
AR CET 4 °CKA,3d W) . SR K in i
(40 °C,30 min;90 °C,20 min ) il % HE S BE I , Bt
W 2 KK H T 4 CHR G e, DL T e 22k
5,

1.3.3 RAEKARMKAE R Nano-ZS90 ¥tk
JE A 7 VR A5 R R A RLAR

134 WRAEWKRERD Zeta AL R H Nano-ZS90
WOGRLEE A 2 VR A AR R B HLAL,

135 REMERZRMWHETE 2% Yongsawal-
digul U 7 0 B a0 o B I TS PR
SEan BIRGER RS pH 7.0 MBI L2 vh %
W (M 10 mmol/L. EDTA 0.6 mol/L & L4 ) iR
4, DINB iR F) )5 ,4 CR 1 h, HAy R B
BT mE . AKX .
M

A KK 412 nm 4b B W EAE ;D IR
FEASE C AR A BT M mg/mL,
13.6 RAGERMEBMEAKYE 2% Benjakul
SEUIR 7RI B, B IR IR [R) &2 EC L PS-OVA
A ALEREE F1 A 20 mmol/L Tris—HC1 (%5 0.6 mol/L
NaCl,pH 7.0)%% v 4 3 #i B¢ 22 0.1,0.05,0.025,
0.0125 mg/mL; W 5 16 mL % B¢ J5 % W, in A 200
pL. 8 mmol/L. ANS (H 50 mmol/L. pH 7.0 AW i
ERGE pP W I ) JE IR A, REG SN 10 min, W 7
TECHR T | K H K PEIC A S—ANS,
1.3.7 WAEERRMWEI-FT WG EE I ILERE
H O e B #E 2 0.5 me/mL, ARG B 22 vh il
PEAT A HIEE . WE SR ALY 240~360
nm, = R SRAE R B E S 1.0 nm,
1.3.8 IRARREER W BECHE ATl 2
XS AU Iy vk . A 20 mm 1 IR AE R B R
T 5E TPA FHEERE R L W E 280 PI50 T P/5S
Pk B AR 45%  F5fim 77 10 g, MR FE 1 mmi/s,,
1.3.9 WAERREEK IR AR 2% Sun 55
(77 IR IS, Hod  FHR S E Y 25~90 C.
1310 BAEKRERKRWEFXIERN T =%
Gomez—Guillén 52 J5 L IFFEEB o, FRICT ¢
VIR BE A, 430 5 9 mL 19 0.05 mol/L
NaCl(SA) .0.6 mol/L. NaCl(SB) .0.6 mol/L. NaCl+

SH(mol/10° g) =
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1.5 mol/L JK Z (SC) .0.6 mol/LL NaCl+8 mol/L J %
(SD) 1 0.6 mol/LL NaCl+8 mol/L JR 2 +0.05 mol/L
B-5iH LB (SEVIR A, ¥ ,4 CIIE 1 h, &L
(8 000 r/min, 4 °C)20 min, B 75 300 5 H 8 ik
VB RE SR KA TR R U i
SB Fll SA .SC A SB.SD £ SC LA & SE #i SD i) #
I & 2 22008,
1.3.11 IRARREER A E AR A0 7R
TR A L BE R AR AR 5 KBr 4% 1:100 1 L TR
¥R R ,400~4 000 em™ % B4 Bl N 9 Al 40406
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1.3.12 BAKRRER A HORLE  BER YIRS
mmx5 mmx3 mm KNI R A EE K
Wi 4 ALb SR 52 2% 1 ) 56 i 1 7 YA
1.4 HEHH

I E A 3 K, Bl IBM SPSS Statis-
tics 25.0 F1 Origin 9.0 #E174E 3/ Hr FIVE R, 45
DL S5 (H + bR E 22 7 7R, Duncan £ 5 3K 56
S ME Y 25 5 W P (P<0.05)
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SRR £0 LK 2R 1A SR HAE SRR
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AR AT RAE W BB K/, A
JAEHR RAERT R S KM, B 2 v,
IR A EE , inA PS-OVA ZECH )G IR SR &A1)
LIRS RN 3 SN = R N =R
Jir DRI RT BB SR S I3k 22 04 DE # X LER 2R 1 77 AR T #
RERLN , BEAS 8 1143 T R 22 Bk, B PS ALk 4
H 41 R AE K AR R A 5 iR, S8 H%
WOoRLARAE /N, AN, 7E PS-OVA BB R 3:7 B,
Ritehe Ak, W 3:7 B PS-OVA B tb i A T
PS.OVA Rk E A Z M L EMEAEH, %500
BREE kR 8 a5 KA A A R A R
A ORI R B SR BRI Gao S52H R 8 1 LK
PRI B A ] IR R AR AR R,

ku Marker Myosin  Myosin  Myosin
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Fig.1 The SDS-PAGE image of myosin
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Fig.2 Change of average particle size of the

PS-OVA-myosin mixture system
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Zeta FLOL A] TR W v i R 1k, AU
SIRCWR AR B SRAE S, BT 3 Al A PS—
OVA ECYIG IR A U 0 H A 4 % 10 25 T
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T2 k2 1 B SR AR AL IE 3:7 19 PS-OVA
20 I e T g fe /N, EEH PS-OVA ERCHN 3:7
B A R T EE 1 SR A 21 oA BRI
2.4 PS-OVA-AIERREGGRZMNESHEME
HHE

BB S A S R B R R RO P Y AT
XS RSN E ZCEZ, 10 G
0 5L RO A SE R R T AR AR AR 1 Y 4 4 AR
b, I 4 v, S5 XA A EL i PS-OVA &
B3I T IR R AL B i, BRI T AR 2 AN PS—
OVA BB S NIRE 45 Rt R H L
HIF L, BIMA OVA A% B & $i k. Cao S5
FEINK, WUBREE (o F a5 AR fb 2 2 55 T £
A IR e S S TR TR i e 1w ) | D
BB UE R RGN, B e R N e
Bk />, PS-OVA BRCH <3:7 i), i & EE
TR, T RE S R T S AL Y 2 5 R RN 0 A
TR BRI RT 3:7 )5, 5k e
ERREES R OVA & k>, —hi s
9 TE B LA Bkt F) U8 A9 P 0 L 5 2 R o A B
FE PS:OVA=3:7 i}, EHEL S B AE S L& &
ZERK, U 3:7 B4 BA i e
BURE )RR B A MR R B SRR L A S R —
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e a5 e 1119 5
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HOG DL B 7K 5% S 38 A B 104 T N, AR
B K BRFIER AP B S AT BN PS-OVA 1RG
Yy, VK 28 00 2 1 5 K Pk 3 i T ELRE 35 1R & b e
By (R 3, T B K M B 2 A T SR e 348 A 55
e Jo W G R e, 2B PS OVA By Nk &
UBR AR 5 125 R S T, PR I i ) s 7 5 A 2
e, | T B K M R T B K A BRI i — 2
R AR RE AR E N, BB s K P
TR R HE B PR G K MR R, 4R
fEEE [ B AR 0284k, ol T IPAh i 4 A28 1k
FREREECY SEREHE 3:7 LLR I, 26 I /K 2 S 4 5
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Fig.3 Change of zeta potential of the PS-OVA-myosin

mixture system

>

)
(o}

I}IL% /E\JEE':

Sulfhydryl content/(mol/g prot)

=

2

N

&
>
&
=]
=)

SR EE R 5 O R R Pk L
Mass ratio of PS:OVA

B4 PS-OVA-IHERRGGHAZDESENTL
Fig.4 Changes of sulfhydryl content of the
PS-OVA-myosin mixture system

F B K P
Si—ANS

AL 0:10 317 5i5 73 10:0
T 4 S5 VE K 55 U1 B 1 A B L
Mass ratio of PS:OVA

E 5 PS-OVA-HskERRAGKRREHRAKEHEWL
Fig.5 Change of surface hydrophobicity of the
PS-OVA-myosin mixture system

Ja , ARG KA T W, AT RE R O e b e
I, E R SR DL K 0 A R R K S



O &

132

A,

27 2024 45 7 1)

i

[
[215)

A, PS:OVA=3:7 4 Ay 3R MG K Pk, A F T
R4, 55 g —20,
26 PS-OVA-IHKEHESHERWLNM-AR
i

SEAMCTE TR K A (OF A R A R
) 25 £k, DT 46 7 B A A 4282l 1B 6 il
AR UER B AN AE P 275 nm Zb A —A>
FRAE 06, 5 % B AL AR L, U8 i PS-OVA & Fid 9 i 15
RA R R RE IS N, BB & KR ek
o7 LR BN, (S 5 1 R /N B e TR R
R R 34, e R WA I W L 43 ) AE 275,274,273,
274,274,275 nm, e KRB IR A% RHE
Jn PS-OVA &R 158 1 o T 45 e Jr, N
5B R A BRI R TR, B4 R AR S A B
RN, PS-OVA E LIt <3:7 i), FRAE 0 05
BT R T EAE S OVA 5] A KI5 B ik & %%
i A LER B 1 P B 05 A S R AR AL B S
;24 PS-OVA EBLH>3:7 B R i 16 (5 R F&
Al BE SR H T 05 A T e S 1 ) % 2 6 T B I R
WEEH DA K i T S B0 A3 AR AR M D5 A I
R IR IR FEPLAER™, BLAM , 7E PS-OVA ERL LK
3:7 W RRAR W IR IR R, BB B &A%, £ W
EZE BT, IRA R P8 & 6L 2
Fa U HAE R TAHBURE,
2.7 PS-OVA-HLBkE B iR & % K B9 % L 58 B A
B4

W1 FiR, SxF R4 M L, B PS-OVA &
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IR AR RE B RH R | B4 M A
FAHE AR Y T o5 % B4 e i F P25 5% . 7F PS—
OVA BRIk 3:7 B, R G 5 e (1) 58 i ok B | i
FE G P I REL IR BE A K AN B2y il T T
7.68% ,20.10% ,18.05% ,18.64% , Al fig /&t T 75
Fb ) B B G B R Y OVA RIS £ PS I3 78
BN, IR N 6] 43 8] 9 A B A g o, 5 808
2355 T TOOR DO 2% 25 4 T B — ok A AR VR o
SRR E (A, BLAFILBR R (1 (28 B, 2 pS—
OVA Z Rl 10:0 B, &8 B 5 B /Y L - F BT Al
R 9 P R 0 TT R 2 T UE R Y R e K P
I FERN . & 1, PS-OVA B H - 3:7 i, L
BR AR 8 M ST A AR R G A B ) S AR B
£, HR AR G A R 09 4 50 40 B AR 45
— %,

®1 AEILLGIH PS-OVA ST 3T ALEkE B 5k K38 A B 5 R %
Table 1 Effect of different ratios of PS-OVA on the gel strength and texture properties of myosin gel
PS:OVA %t Jic 3% /g- mm AR g B R M e & g i /g =
A 1083.10+£6.96° 24252 +4.36° 094 +£0.03* 0.76 £0.02" 183.46 +3.80° 171.75+5.32" 0.42 +0.01"
0:10 1055.70 £ 12.36"  249.36 £ 0.74*  0.91 £0.01* 0.76 £ 0.00" 189.08 + 1.46™ 171.36 +2.88" 0.41 +0.00"
3:7 1166.32 +13.58*  291.26 +4.89° 0.94+0.03* 0.74+0.01" 216.58 £2.02* 203.77 +7.24* 0.42 £ 0.00*
5:5 1102.87 £9.90"  253.57 + 14.06* 0.94 £0.02* 0.76 £0.00* 192.85 +10.60* 181.91 + 11.70" 0.43 £ 0.00*
7:3 1078.78 £+ 6.15° 24232 +8.70° 0.94+£0.04* 0.77£0.01" 186.41 +6.68° 174.47 +2.73" 0.43 +0.01"
10:0  1093.32+11.90* 261.37 £7.47° 093 £0.02* 0.76 £0.01" 198.51 +7.28" 185.02 + 10.96" 0.42 £0.01™

T« A9 _E AR B AN [ 26 7R 28 5 125 (P<0.05)
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2.8 PS-OVA-lIHERERESBRRHUNSRITEGE

it AR 1t (G ) FR 7 A il 11 0L 1 A, B AR
(G RAFEMBYFE TS INEL T w] LUFE %)
T G R AE 39.3 °C, 2 )5 G/ HHGE
K, R WILER & A S B 45 h A2 A, 28 P i 8 1 40
TR A HIIE 055 38 15 I 45 5 I A B2 7E 50 C LA
b G K R A AR AL T B B R )
29 IR TR L) PS—-OVA E B 4HFE T Y G
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600 |
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i
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—-= 535
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PIWLEREE 11 T4 ARIE 675 G A AL a3
L, ZE G FE P GME <G, Ut BH BE I 1 3 K
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Pl A il 2D | T o A S (B 34 5 W R A Akt s AR
PS-OVA &Ik 3:7 #110:0 B}, G/ {H 5 G5
K, FH PS-OVA LA 3:7 5% 10:0 B, Lk
B B O R PR RN 1 SR B,

150 -
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125N\
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1 1 1 1 L L )
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Fig.7 Change of storage modulus (G') and loss modulus (G'") of the PS-OVA-myosin mixture system
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JETT | 2 8 0 22 1 05 M 3k 1A 8 %50 35 A g /K Ik
A, Bk AE R i E 3 i SR A IR R R R
E— AR o T RIAH B AR, oot 6 i R ko)
BRI R AL, AR TERAS TN R
Y5, T I 52 0 B JE 0T L 8 B 1 A WD A R
T B R M 5 4 0 S A AR K 43 ok
G E ., R 8 Frn , S B AR L, Bl 5 PS—
OVA Z R PS W34 & OVA 1998 /> , i 7K A
AR 2B e B 0 I D B e B i kg, —
T B 7 A 2 ST D R B R i R g, R T
THEEIRFRREN TR, S5 R A F R
FEW) L TE, 3:7~5:5 52 Pl 4H B AR AU
PRREAR RS, W] RE A2 R o 2 e Il A P W 5 1 )
B9, LA K0 #R sk R b g B SR 0 TR 20
KR B A RN 5 1 B4 2 T R EL A

i
4o
=y

N

Dissolved protein content/(mg/mL)

XL 0:10 37 5:5 73 ; 10:0
TS B E R 5 01 T TR 1 0 5T A L
Mass ratio of PS:OVA
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Fig.8 Changes of chemical forces of the
PS-OVA-myosin mixture gel
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Pk B A 45 R —2
210 PS-OVA-HIEHEARKHNEARMBS
FIFH PeakFit B4 X £ 40 6 1% P () R A 1 45
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SERAHXT o B AW R B-IT &5 o IR HEM L
(o038 K, B I S B i Bh K RNl A K S Rl L R
P15 3R 4 R B M A /K TR i 3 o g to4
WE 9 iR, IR [FE Z B i PS-OVA B,
AR R A BT B-IT &5 o IR TE R ) 52 e 1
KIGW/ N HIGR T oS X B4 T i % 22
5. 7FE PS-OVA ERLt R 3:7 8 ,8-Ir& 5 o-12
JiE 1 Lo e K, BT B & i o LR K, R IZ D
N 8 SRR B ey, 5 R T 358 I AR P 7 e
e, 3k 22 U A S 0 23 BEL RS AR 1 ) 22 386 35T L
i) PS-OVA & e 5B £ i o WRE T R A2 B 1Y 5%
6k B-Ar B, AT BB 5 AR A 0 P 6 ME
211 PS-OVA-fl¥kE BB A ERIMMLEH
& 10 FTAN, 25 0 BEA 0 38 1 W) 45 fL 4%
K, FHHLES ; RN 10% 59 PS-OVA B REY )5 ,
ALULEE B 25 4 v AL B B /b R AR A
S R SR TN 5 A BEE R
PSRBT B M X 4% 6 A 2 B P A AR A5 B
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Fig.9 Effect of different ratios of PS-OVA on the

secondary structure percentage of myosin gel
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Abstract (PS) —ovalbumin

(OVA) complex with different ratios to study the interactions between PS—OVA and myosin as well as their effects on

In this study, myosin isolated from Nemipterus virgatus was added with 10% potato starch

the gel properties of myosin. The component interactions in the PS—-OVA-myosin composite system were determined by
particle size, zeta potential, sulfhydryl group, surface hydrophobicity and UV spectra, and the effect of PS-OVA-myosin
interactions on myosin gel was further disclosed by rheological behavior, intermolecular forces, microstructure, etc. The
results showed that after adding 10% PS—-OVA complex, the UV absorbance, total sulfhydryl content and surface hy-
drophobicity of the PS-OVA-myosin composite system increased by 5.53%, 24.28% and 17.53%, respectively, and the
net charge decreased by 40.75%, indicating that there were non—covalent and covalent interactions such as hydrophobic
interaction, hydrogen bond, and disulfide bond in PS-OVA-myosin composite system, which promoted the conformational
change of myosin. Simultaneously, with the increase of PS and decrease of OVA in the exogenous compound, the gel
strength, hardness, B-sheet content and storage modulus of the PS-OVA-myosin composite gel increased by 7.68%,
20.10%, 11.03% and 12.07%, respectively, and then decreased to 0.94%, 7.77%, 0.08% and 4.99%. When the ratio
of PS-OVA was 3:7, the composite system had the highest UV absorbance, the smallest net charge, and the largest
particle size, sulthydryl content, and surface hydrophobicity. The gel strength, hardness, and B-sheet content of the
composite gel were the highest after heating when the ratio of PS-OVA was 3:7, and the gel network was most compact
and homogeneous. Conclusion: The PS-OVA complex with mass ratio of 3:7 could promote the component interaction of
the PS—OVA —myosin composite system, facilitate the aggregation and cross—linking of myosin through the interaction
forces such as hydrophobic interactions, hydrogen bonds, disulfide bonds, etc., fill the myosin gel network, which fur-
ther improve the gel properties of myosin.

Keywords potato starch; ovalbumin; myosin; interaction; gel property



