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AR,

WE: WX EAWE KK E (HPDSP) xt AL G sF i R IR L E R, &
HFBE B A S 1% 3% 5% 7% F1 9% B9 HPDSP, DLt IR %% 5 & 247
AV BEIRMNEAE AT, FRBUFEBER. BRMITE. FEERTHNES 4
BEH, BEE—ERELQNEALST - REM, KK HPDSP 3t 4T BE 5t I M #k o0 % g &
HAANE. SR E R, 7 fm HPDSP fb 42 5 oF BE 5F I o % IR 58 E Fnfp ki, SFERWE N
7% 3k 3| % A {H ; HPDSP 0T JE %t i a™ (& Fo b*(E T, B L*EF & E % 9% K E
YA, AR EAM; %2 HPDSP a2 B dF BE SR E A 5. M. B R M fovl B, {2
HIENREWmBER TN NR SN, EIFERKRMTRY, WA RNESEE
B a-B e ERK, f-TEMEANEE A2 EFAT, B HPDSP 2 4 LR 4 £ % &
REMRBREFEY W, NTRRE -REWN, ZHITRREROY K. HREXA, £+
He A YE MR AT BE P VR 7% B HPDSP b B F X E T BRI e f, ARER B A & & F 4
A Y AT JBE B S B T R AR BEEOR L HE

KB R, ARE RN BERE,; BREM;, WESEEH, —R4EH
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ERFRERRD: A

FE B B N AR A 2 R, T ST £
(Trichiurus lepturus). Bk Mg # 8 (Collichthys luci-
dus). 1 (Pennahia argentata) %, Bl % A1 J5E
il it B R, JEOR ] AR Bok Bk B = o oF
PUE IR WaE S, F U PR R BE
BB T A A %) 0 JBE A AR L AR AR, ARk
A2 28 5 bk o ELER P A IR 2R 1 AR
BAR, SCR S W IEMEEE B, 25 BE A Y BE
JEEPE RE L AT 522 Wi B B ) i B PRI T K R
BEIE B2 T BRI it BT+ B
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AL AT DA REAR LA, 34 R B I o 3 1A B8 o 1 A
PEFIPRKPE , B8 i DY JBE 1 ot A9 R Rl RS E 1, A
7 i BT AR (E T vE R KR AR
FEE MR R 22, b etk s, XEA
HE PR BE A R BOR A B, PR TR BBE v s
5 e VT T, TN T
(hydroxypropyl distarch phosphate, HPDSP) /& £
TE 3 B VE A 2L 5 W R Ak 3K 7] R R R s iz A
) —Fh A VEVERY , AT LATE & 2R & 4% A 77
SE R M E R A L, HPDSP 7> -
SIAT FEKYER RN LA, HI 55 T 3 A WUk
PN BB ) VB A AL, DT B 2 B WK I T R AL
P It HPDSP HA7 S 4 (4 I 408 3¢ 38 ) 3 A E
PR, AR RCA R I R e 5

HR, 0 8 3 B8 1 3 by T ko B 5
JEEARE PR B F T R B 22, i 7 M T R XoF O JBE
B A S W) PR AU S AR A5 A O AR IR D rp A
T HEAR AR O EORE, B8N RS [R] B B9 HPDSP, LU
RO B L M T A AT L R K P R R A O
ZER S AR bR, TR IR (B O 3 2 % 0 B
BEW AL FE P LR AT 4 3R a5 i 8 4k, IR
HPDSP X U B 58 i ¥ BE 9 2w Je HOPLBE, B 7E
St i JOT T A R B R 8 O R 4R R R
FEL

1 MEHSIE

1.1 MRS

BT R v AR A HE A H T YOS R K P B A RR
Avldeft, BOFT [ A R RTE (10.0£2.0) g, K
FE (3.0+£0.5)cm]; BEERIATTIHEKMET, BN
H T VEM B R IS (hydroxypropyl distarch phosphate,
HPDSP) 4 H Hr E AT M % 27 B JE A IR A .
12 FERFE

UMC5 E2Hr## 4L, 1% Stephan Machinery
vl CR-400 8 224%, H 7K Konica Minolta /3 7
Biofuge Stratos 5 25 # & 4 &0 AL, 1% [E Thermo
Scientific Sorvall 22 7] ; TA.XT Plus Fif4{%, ZEHE
Stable Micro Systems /A H] ; J-1500-150 [ — {75
WA, HAM R St
1.3 XWHE

SF BRI . B SR AY HT JBE A 3 R B IR 64 4 &
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IR PIRRAR A T, A B B EAL BRI
BIEESFE 10°C LT, HESHE 2min, K5
2% B ER, ASRALERA BRI 0%, 1%,
3%. 5%. 7% F1 9% [y HPDSP, JfFH vk /K 845 /K
Iy E 77.0% + 0.5%, AEZEHE B 6 min 15 3] 4F
PRV IE o 8 53 I BE A IEHE N EL AR T 25 mm 1Y
A, E AR B IR (29 10 em K) Wi, SR H
B, B35 eC IR 1 h, 15 B BE R
FLEREE, SRJE 90 °C =il N4 30 min, P A UK
KHEHI 30 min, 4 °C RHGIR, 13 FIHFEERERL

T R B 3% A R M3 8 AT 6 ) %
MR Mi 551" #il Buda 56 J5 vk, R R, MR BE
B AE IR (20 £ 1) °C FAUE 30 min, ZBRIHAK
FUI A 25 mm /NBE . K FH P/0.5 s BRIE 453k
SE T VKT S R R Ty, 3 R BRI R B R
T A 4R 1.0 mmy/s, fii R 10 g, R
45 b 50%. R P50 BRIE 5 3k 17 5 b 51 1
#T (texture profile analysis, TPA) Il %2 , I {7 . )
W5 B 1.0 mm/s, filik J1 10 g, FE4E
I 30%.

PR B R AF ARG ME 4 Chen S5 (1Y
T VN MR BE BRI 5 mm A, ARG R
(W), DEARALZE S A B L4 TP 3 000 r/min B0
15 min, HUHJ5FRE (W), &E M FF K P (water
holding capacity, WHC) #% B8 5 (1) 7155 .

WHC (%) = (W2/ W) x 100% (1)
KT JBE R IR 6 JE 64 M) & Z R Yi FU T

e, WFBEBREMCAE Z R T A 30 min, 22X
D SE AE Y L* (W SE BE) . a* (2L i 22) Tl b* (3
WEdw 25) 18, HER A AR R () 115

FE =100 — [(100 — L*)? +a*? + 522 (2)

K JBE IR 42 44 ALK % Yang "
PRSI PR o K IR 8 B i V) 24 1 mm® 7 AR
MR AR LT A AL . 2.5% % — v b I
241 (4°C); 0.1 mol/L BEFRZE vk (PBS) Ik 3 1K,
AR 15 min; 30%. 40%. 50%. 70%. 80% Fll
90% AR FR 4350 1 S BEV W Th e i, AR IR 15 min;
R 31, 11, 1:3/M0: 1M LK E
FURCT B A W P e, &R IK 10 ming /D iR
TR SR, WIHRTERER S, HEH
HLERAE 20 KV BN 3 i R R AT R%E .

MRAHhEAHRBRELSENET SR
ZE g AU gy, PREUARBE VR . B R L U BE
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AR B8 B e B IL DR 7 4R 35 11 . AREUEE i 2 g,
AT B 10 f5 A& B 20 mmol/L Tris-maleate (7%
0.05 mol/L KC1), ~J3¢J5 50> 10 min (4 °C, 10000
r/min), PLTEMA 10 f5AFTA ) 20 mmol/L Tris-
maleate 2% R (% 0.6 mol/L KCI), F&42)3 5 H
YES > 10 min (4 °C, 10 000 r/min), % % B A

WU LT 4E 8 I, A AR 3 I A i 4
LR fE G E —Ekigatr M

Guan 55" {07 LR B S, T LR R 4E 8
VWO E R 0.25 mg/mL, HU 300 pL i T 1 mm
A, e iR 25 °C, e 190~
260 nm, F#HHE R 100 nm/min, A G K0

Brafik i o6, HE " RES MR & Bk
AN TR i g A

1.4 BESH

SEE AT UL 3~6 UK, B s R P Y (E R
WE 22 £ R, 43 9138 A Origin 2019 b il SPSS 19.0
AR R B A B, I 38 BN R T 25 e A
HH %) Duncan [G 22 5 M 22 46 560 oE 47 8 35 P o0 A
i EE2E R RN P<0.05,

2 4R

2.1 HPDSP ;75N = X 41 BE 5 B 58 B Fn 3 7k 1%
AL

B & HPDSP WS i (14, 0 J58 58 Je A DB
Sz ETE, w2 B B TR TR G
e FEALE 7% HPDSP ¥ Jin i i 35 3] e KAE (11.99
mm)([&] 1), S8 50 B 2 17 f U JBE 288 o o 1) T
BLE AR, WS HPDSP RE 48 =y U B8 %8 e 19 B 1 54k
JE, MHTRHE4, 24 HPDSP RN 5%, 7% F
9% I, EERCHR L WG I (P <0.05), FFAE 7% %
T 4R B B R (3 495.42 gmm), X IR 4H BE
Frk N 78.82%, K% HPDSP (RN, Kk
B LT M KT 3% B, Rk LTt
PR, HMRmE R 7% 8, Bk ER R R R
{H 92.02%, 1fif HPDSP ¥ i &2 $2 & 2 9% i, 5
EHF KA SUT R 22 87.94% (£ 2),

2.2 HPDSP R0 £ 3THRERE R B A 45 1% A 52

SN HPDSP BEHE =5 W BE SR i O R | 5P |
FEBPE R EE, JF HBEE BRI E 4R e, B
BB, HA3A R EY L BTG FRE,
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mm W7 /] breaking force
O WEWTBEES  breaking distance
a

500 | 12
3 400 | G110 2 8
03 g £ 2
RS 300 | o % 5
= £ 6 & ¥
g 200 = 2
E P EE
100 2
0 0
o 1 3 5 7 9
HPDSP 7S IN5/%
HPDSP addition
& 1 HPDSP 70 & X408 B £ AR A B F1 0
T 7 2B B O 52 M)

A —fabr AR R R 2 F R # (P<0.05), FH
Fig.1 Effect of HPDSP addition on the breaking force
and breaking distance of shrimp surimi gel

Different letters in the same index indicated significant difference (P <

0.05), the same as below

[ B3R E  gel strength
— F#KPE water holding capacity

5000 b ] %0
d ¢ 190 &
g 4000} © ¢ . 180 &
0 gﬁ b b 0 c\\o o
22 3000} 1708 =
® 5 ¢ ¢ 5
;5 c 160% 3
23 2000 | | E2
#1000 5
140 g
4 SR S S D R B S 1)
0 1 7 9
HPDSP 78 I1H#/%
HPDSP addition

2 HPDSP 750 2 % 5 BERE AR 38 FE A0 557K 1 A 20
Fig.2 Effect of HPDSP addition on the gel strength and
WHC of shrimp surimi gel

24 HPDSP 78 M N 7% BF,  0F B8 358 e i R B
M SR R NEL ORI 2 Gk B A R, L A
FE R 1047.81 g, 3PE RN 093, FHEMEH 0.77, M
W PE K 725.54 g #E— 25 I il HPDSPE 9%, fifi
BE 5P R E M 3 ) R RR & 924.75 g, 0.91 Al
661.35 g, ZERVTER 7% BANE4H—5 (% 1),

2.3 HPDSP RMN=XTHFERE AL B E #5200

¥ in HPDSP J5 EWM‘%P& L*. a*. b*H X
HAEHENZEBEERS— (2. 1%. 3%. 5%
F1 7% HPDSP ‘{%%JJHEX# L EEEE LE 2
Wi, T 9% FRANHERZH L*F0 1 BE(E 5 /I ; HPDSP
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45 %

# 1 HPDSP 750 & % H BE R A B AG R 1 B9 220

Tab.1 Effect of HPDSP addition on the textural properties of shrimp surimi gel

HPDSPF &% il /g PP RN FH I g

HPDSP addition hardness springiness cohesiveness chewiness
0 690.87+28.32¢ 0.82+0.05" 0.68+0.02° 404.354+26.75°
1 792.96+32.21° 0.83+0.01° 0.71£0.01°¢ 486.86+:28.49"
3 804.77+17.90° 0.84+0.18" 0.72+0.01°¢ 518.67+61.49°
5 843.69+17.39™ 0.86+0.13" 0.74+0.01° 534.92425.19°
7 1047.81421.25% 0.93+0.02° 0.77+0.01° 725.54+35.03"
9 924.75+115.6 0.91+0.02° 0.77+0.01* 661.35£89.91°

Ee AR AR REROR ZE R B (P <0.05), MR

Notes: different letters in the same index indicated significant difference (P < 0.05), the same as below

< 2 HPDSP RMMEXIFERERKEBENENE

Tab.2 Effect of HPDSP addition on the whiteness of shrimp surimi gel

HPDSP# /% S)i3
. L* a* b* .

HPDSP addition whiteness
0 64.72+1.21° 7.55+0.31° 10.27+0.26" 62.48+1.16"
1 64.77+1.19° 6.58+0.35" 9.33+0.36° 62.96+1.25"
3 64.000.12° 6.07£0.19¢ 8.59+0.51°¢ 62.48+0.22°
5 63.51+0.48" 5.59+0.34% 8.13+0.27° 62.20+0.58"
7 63.86+0.23" 5.69+0.27% 7.42+0.36° 62.66+0.31°
9 60.57+0.28° 5.27+0.10° 7.14+0.07° 59.58+0.26"

AN FE a* . b3 PR, MEAh, 9% il E45E
JE L*RI A BE A RAR B2 T R, (BT 7 R AT 4%

Zu
2.4 HRBREEAS RO 548

Xof e 2L M B8 96 M 1) R S T AR 45 A 22 LI
LEMI BN RN L, BEZE HPDSP RN, %E I M 2%
SER ARG R, MU B 5A 7% i), BE
AR 25 R FLAR AR /N . SRITRET . 4R RR
SGERTEINECE . H 9% AN T, HPDSP X #
JiE P AR 235 AR BT R, PR G K, R B0
T EE (B

25 RAHRZERME_—EXIESF

Mk R S A, B I I R LR AT
YEE H E T a-BRE RN TC R i BT, 4%
A o-HE2JiE 1 JC R ) 25 iy 45 4 1) 5 A W
25t PATE N B A A AR, HAL 5%
VN2 B-3T B RN B-I £ A5 K 1) e R A A
BEER (E3),

L5 R R VS AR L, A TR BN RS TE A

https://www.china-fishery.cn

JE AT JBE ) LI 4F A 2 1 R B R A T B
ML (K 4), FEARBUAE o-18HE & & 0 000,
TCHLIN G i 2 i W E N, p-PT & A BRI AL
9% S da g, FHAA I WA, i -5
F e AR LA T R

A e T B A, R M Ak R B A o JBE
B o ATLAE W, e R gk S5 | ke LR ZF 4t 2R
FI Y o-B805E 75 i 1 3 AR, p-3r & A OJC R0 5 ith
TR E RN (8 5), R SR — DA AL
2T Y 75 11 45 ¥ N BB B W IR B AR A R K TG
FPoRAS . MG R AH e, HPDSP %8 Jin 41 4R g
W B LR T 2 B A Y B2 E B RN L g
B omim, H 7% Binedl g4 S B om
(43.30%), 1M p-% ff & B A% (0.60%)

3 iR

3.1 HPDSP X4 EEEEAZ M BE RV S22 0

H F7E HPDSP 43+ H 5| A T 25K HEAR 58 19
BN, B8 T2 S a5, M
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ElhR EREREERR

1~6 43 AR 0% 1% 3% 5% 7% 9% HPDSP %N &

5 ¥3[E (x7 000)

Plate Microstructure of shrimp surimi gel

1-6 indicate the HPDSP addition of 0%, 1%, 3%, 5%, 7%, 9%, respectively

80

0%
1%
3%
2%
7%
9%

60

40 |

20

mean residue ellipticity

P 1558 FEA 5 {E/(deg- cm?dmol)

K /mm

wavelength

@

0 n L L L L L Il
190 200, 210 220 230,240 250 260
_20 L

C AL random 3 -5/ p-turn
I S-#i&  p-sheet

Bl o-12)iE  a-helix

REERE /Y%
secondary structure content

0 1 3 5 7 9
HPDSP 7S INE/%
HPDSP addition

(b)

B3 MEIRNEAHEZEENE_—BXIE @ RE_REHEE D)

Fig. 3 CD spectrum (a) and secondary structue contents (b) of myofibrillar protein from shrimp surimi sol

N b HE TN T VE R S OK Z BB AH AR, e
WS JE RS AH L, HPDSP B %5 5 WK i Bk FOi Ak o
¥ HPDSP %5 i £ R B8 v, 470 55 76 U B8 468 1 1) 4%
W) HPDSP 455 oK REZ MK, S 805 ALt I i &
BGPTSR B AN =y 5 36 B HPDSP
i W KO Ak RE B e E i Y B, {H HSPDP
Ao I R (9%), AH R L > TR &R e LR AF
YR A A O E AR A AL 2, DT 55
THEASFZHE M EBAER, BHAT 1 5E R W
25 ZE K6 1Y) TR BRI I8 UK 6 MG 1 ol O I8, e
g b R R G R T B A R SRR R O R B

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

W TR TR XLTE o . A S5 UE B R 48 B UE B e W
R R K e B R T 1 R S R R, B R R
My Wu SECURFSE B, Ak 0 E A UKL 1T L 3
KRIEKEAER, X & A B w1, A F
T B SRS 5 Luo %™ LB, BB D4 E
TER AN B I, AR A BRI 5 R M B S
KGN BEEP PR TR 54
U oy X £ JEE U S B B ) RE ), B YE A R N
TR T 8% 2 S 2 7 I B AR 3 /)N
U in HPDSP RE 2 (= WF BEBE B RE K 1, F &
FH T HPDSP A3 45 (0 26 K VE A, BEAS 1l 3 ) 5
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1186 Ko g 45 1%
COEMNGH  random [ -5/ p-turn
~ 50 I p-#i&  B-sheet I o-12)iE  a-helix
g ’ - 0% 2 100
B 40 — 1% g
52 30 . S5 80t
& .2 — M'H =
o0 -2 7% 5
58 20¢ 9% 4T 5
35 10} 22 O
= 2 £2
95 0 ! ! ! : — g‘ 40 +
% § —10!90 20 210 220 230,240 250 260 | (=]
g 0 3 207
v 2
B =30 0
P /mm 0 1 3 5 7 9
wavelength HPDSP s 1 &/%
HPDSP addition
(a) (b)
4 BRUNENEAEEANE _EXIERE_REHRIE
Fig. 4 CD spectrum (a) and secondary structue contents (b) of myofibrillar protein from gelatinized shrimp surimi
[ RN random [ p-# 41 p-turn
= 40 ¢ B p-3FE  fesheet B IEE a-helix
g — 0% ~ 100
S 5 30 — % 5
[T % -
§2 20 5% =8 80t
= 3ot # 2
= e 10 + K g 60 |
m 3 22
=% 0 - - . - - ; R
2 190 0 210 220 230 0 250 260 \%i g 40 +
% g -10 + s
= E g 20
3 L
% =20 o
= 3l 0
WK /nm o 1 3 5 7 9
wavelength HPDSP ¥ &%
HPDSP addition
(a) (b)

5 MEARINRAUEANE_—EXERE_REHMEE

Fig.5 CD spectrum (a) and secondary structue contents (b) of myofibrillar protein from shrimp surimi gel

K 5y FOKIEZAK o (I ik 5 9% i, $FK
PEX R TS, FRAETFSRERSTIRE
PRI UE B 8] (9 7K 3 3 4, WK 2R (1 I 4 - R
KA, (8 BT ask T SR A T S i R D) 4%
SERE (R IE R RS L B AIG T R RS K I R
F1o X —MFFTR Luo 25, SREFRCY (B IT 45 R
—H, WM 2 0 T VE R 4 Wi Rl fa A
B4 A KW RE 1, AR f L IR GE & 1 R
R VER RS 0 R S AL RKEE T . A&
WEFE R W, N 7% B9 HPDSP J&5 , H 48 4 Hif iR
W B R G 11 4R K P 38 B i R 1L (92.02%), X 5
Je ok B AR AR B — B, R TR R R, B
A BRI BIUKRE S, DI 2 i U 58 268 JE o o
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TPA RE 5 I\ 22 J7 1] 00 Jii1 4 1T My 1 A 0 86 o5
JE 1) S5 JS R, A M BE R S Jin HPDSP, - B BE
HEIE B TPA {E34 0, X £ % i T HPDSP & A
e AW, RTBE S AR R R AR R LAY
T3, AR O R - R B AR R W B, AT i
i R R RE I RO RE RE . 53 4h, HPDSP A # KA
RIAR B A Bl 1 V€ M AURL AE B 1 T AR T
Tf MK R RK , YELTE SRR ARG R, A
v R R RS A AP . 24 HPDSP ¥R NN 7% I,
WEL TG 0 260 SR 1 ik B e K, R IR XA
N, VER UKL BE 7 W IROK 4, AR R T
G el S VN1 5 = Yrell = I & ol R A R N
F o FRECORRGE ORI, YN R U
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2% I}, i (Hypophthalmichthys molitrix) . J58 ¥ i
(R BE | RE PR AR R, Y E M A S
Z W, D0 2 BEAG B BT SR NG, B R SR
B2, MIMFEARHE MR R Luo ™ A,
eSS EYE R U N AT 16% B, R EE IS 1Y
B L R R R A, 2 AR R VR R Y VE M S
PN £F 2 25 1 p M B, T X O G IO A 4 A
AR

HPDSP X & 58 B8 7 A= — € Y52 . H
T HPDSP H & iy 52 FEAL T HRBE , 25 3 BOIFBE 5
TR G BRGSOt 32, 9% WS = 40
WF R BE e 58 FEAE L i B RR AL |y T rh AR iR
HRRAA — & W@, TV INAY HPDSP 3 H 6,
JIt LA B 5 HPDSP B8 il i 3 . a*. b*E¥ B
H TR, FEOEME TR,

3.2 HPDSP X} EE £ AR i U0 45 44 Y 22 M)

SN 7% 1) HPDSP BE JE B 2025 1Y 5 e ) AR
4EHF), FE 2 HPDSP By 48 AL 7E 46 11 o R 4
F7 A A R A o R G D) R 245 ) A A B i Y
S5 110 B T AR 235 4 A Bl T 4 v A B B G 1) i
e B, DRI, i R S O AR 5 A R A R
B, AR BN, B M R B A
WA, FE A it B o HPDSP Wk Rk . 7k 1k
ESE s, $8& T XK B REERE ), T 42
FREKME . Hu PV R R I, W45 SR I S5 ) ot
A SO O R S T, DA T AR 2 A R R
() R S5 . 24 HPDSP J8 M4 9% I, B
MR S5 A AR AR b, FLIRBE R, EEIE W
TE 3 FIURL % 358 I AR 25 4, DT B IR 1R &5
B E M

3.3 HPDSP ST EAR AU ER —REHH

A

R [ e KA AR S R Y
W Y LA 190~260 nm, 3% 9% Bt w T LS
LU I RS BTt AR I, &
Y1 EF 2t # R B B R T o- B2 E AT G AL
T 5 pil 285 1) ) 5 e A W M 22 5, UL HPDSP
IMAFIEREEH, FEERBIEFTMAEN, JFRXT
JUUJ5E 7 2 25 1 25 R) 25 00 77 A 0 s e . FEAIR
oM B, AREE A BT R LR AR R 1 o
PR R TT, T T L R T AU K g B A T
WU o A 22 B4R Y Al JIE S T R £ ) JAE TE U I
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it B, G o2 e & m AL, B
N, AN[E HSPDP s gl , 3% Al 5% 41
56 e AR BE LR 2T 24 25 1 1Y o8 e B 2 R X B
ik, i p-¥r& & =B, U HSPDP % il & Xf
IR B #Gd B WU £ 4 8 A A PE R A
— R

TEMFBE BRI, WUBRET 48 1 — Jas LA p-
Pra& ATCHLINE: h A =, A A g-dr S A G
B AT A R I JBE AR 1 SR AR R 8 M I 4%
B 4. BE# HPDSP I 4w, p-Ir& &
wHERIETHEE TR, SEINEN 7% i
IR F KM 43.30%, Guo ZEP kI, p-irE &
7ol R B RS R B R 5 Liu SFC MRS KRB, i
1 JBE 1 o MR E S5 TN 94.11%, I #HIE
J2 e B 25 33.70%, 1T JG KL D0 5 ph 35 2 A g 4
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Effects of hydroxypropyl distarch phosphate on the gel properties and
protein structure of shrimp surimi

NIWei', MillJie', SUN Zhongqgi', YANG Changjie', WEI Huamao ',
JJARu', YANG Wenge ", YU Xunxin*

(1. Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province,
College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315211 China;
2. Zhejiang Tianhe Aquatic Products Co., Ltd., Wenling 317500, China)

Abstract: Solenocera crassicornis, also known as red shrimp, is one of the main marine aquatic products of China.
It is much-loved by consumers and producers for its good flavor and rich nutrition. Currently, many types of
shrimp are sold in the market, such as fresh shrimp, frozen shrimp, dry shrimp or shrimp surimi products, etc. Sur-
imi is a kind of thermally gelated food that was widely accepted by the public because it is rich in protein and low
in fat, and is valued for its unique gelling properties. However, due to the physiological and biochemical character-
istics of red shrimp meat, it is difficult to form competitive advantage because of poor gel forming and unstable
quality, which greatly restricts the development of shrimp surimi products. It is very important to improve the gel
properties of shrimp surimi. Compared to the native starch, modified starch usually has better gelatinization per-
formance and be used as additives to significantly improve the performance of the gel. Hydroxypropyl distarch
phosphate (HPDSP) is a modified starch which has attracted much attention for its good filling effect, stable gela-
tion properties and low cost in food industry. In order to investigate the effect of HPDSP on improving the gel
properties of S. crassicornis shrimi gel, 1%, 3%, 5%, 7% and 9% addition of HPDSP were respectively added to
the shrimp surimi. Using the gel strength, texture profile analysis, water holding capacity (WHC), gel microstruc-
ture as the indicators, and combined with the analysis of the secondary structure of myofibril protein from shrimp
surimi sol, gelatinized shrimp surimi and surimi gel by circular dichroism spectrum, the effects of HPDSP on the
gel performance of shrimp surimi and its mechanism were explored. The results showed that HPDSP can increase
the gel strength and WHC of shrimp surimi gel, and reached the maximum value when the addition amount was
7%. Furthermore, HPDSP reduced the a* value and b* value of the shrimp surimi gel, but the L* value and white-
ness did not change significantly except for the 9% additive group. An appropriate amount of HPDSP could
improve the hardness, springiness, cohesiveness and chewiness, and promote the formation of a denser and stabler
gel network structure of the shrimp surimi, which was consistent with the gel strength and WHC. In addition, dur-
ing the gelatinization of shrimp surimi, heating increased the contents of S-sheet and random coil, but decreased
the content of a-helix in myofibrillar protein. At the same time, HPDSP affected the thermal denaturation and
aggregation of myofibril protein, thereby changing its secondary structure and affecting the formation of shrimp
surimi gel. Overall, adding 7% of HPDSP could significantly enhance the gel properties of shrimp surimil. The res-
ults of this study would contribute to the utilization of HPDSP for the functionality of surimi products improvement.
Key words: Solenocera crassicornis; hydroxypropyl distarch phosphate; gel properties; myofibrillar protein; sec-
ondary structure
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