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GEHMNERBH HREN, EREA, % R DD xf & B H & RK SR w i A, DD 4
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¥4y 1.5 g/100 g, K5r-& 8L R 12% ; 5,
BHRAELS kg, B RG T EREET G KEH
ORAEH B BT R S AEM LA RA
Ao

TA-XT2i JF#{X, 32 E Stable Micro System
7] ;CPX12 Z HUIREHL, H E W /R I B HLAR
BTLXT-T B ULEN,, BB ERSTIET;
%4522 X, ONICA MINOLTA ; CPD-030 Iffs 7t &
T4 4%, BAL-TEC 23 7] ; SCD-005 B F & 5%,
BAL-TEC /A f] ; Quanta-200 Hi F i #4045, FEI /&
Ao
1.2 KWEHE

S ENKBNHE  CBERL B NEMA
B BRI TSR HT T LR A, E v EH 4
PIS/KI HBIh 1: 8, KIR N 8 ~ 10 C, Sei8 s HE
# 6 ~8 min, HFE 10 min, A ERRK, NILE
B2 K, &G —KEZERBRTIMA0. 3% K&
' RIE R TR, BETE O,
3 000 r/min, B.0> 10 min, .05 H HBK S, EA
PYE T UIREHL P T BUBE R, #4 bh )7 £ BE P 5
—EBRFERMSIE N , I LA G 5T B i £ BE
S g xR, AR AW E T pH
ETER BHMEZ MR SREAGK,
WOHE 90 TKH m#s 20 min, 37 Bf & F vkoK &
A, T 4 TR, R,

REMEGHN  BRREMABRLE 1%
(V) ZEREWR S, SRS W BB Im & O £ BE
film BEER 10% (vm) , RRIE KD &
B3, 705 B R B B h B4 &
LRV RAD AR IR 5

BIRZAEMNZ  KAaRHYIEK 25 mm, H
725 mm F [BIAE A, A A 438 T 28 R o PO T
SR FNMIBE TR , P2 TR AR BP R ol B BB B
FRANE S5 PO. 258 3k, ML AT# 1. 0
mm/s, P HEE 1.0 mm/s, M5 HFE1.0
mm/s, E45 . 80%

TPA 247  HABHVIHEK 25 mm, 5% 25
mm Py RIAE A, Y BRRA S0 R A5 o B 8 B TR
Rhgh v R R B B e bR, BRI
W 240 P50 53k K TPA , AT 1. 0
mm/s, K HEE 1. 0 mm/s, JilL /5 HE 1.0
mm/s, EF5 1 25% ,

KARFERE  FREL(3 £0.2) g Rk (m,,

) A—ElBAEE, BT 50 mL B.L8 P, 4
B, TELOVHE.L 15 min,3 000 t/min, Bl
SElE BRI R (m,, g) , #FRITELRK
BRI B KR(%) = (m, —m,)/m, x100

eERNE  BEBTRK 25 mm 5225
mm [ BIAE R, B 6% 2 I ERE B L,a, b
E(ER S WKBOPFIME) , SR T HT, &
BEEMNAEFESHEAE (W), AETH TR #T
HE' . W=L-3b, b . LEFRBEKE, o
EFRRFOARNGRLE, BERRFEMERE,
1.3 BUESHT

BANHEBZEDW 3 R, BOFHE, A SPSS
13.0 M4 Excel MGHATHIEI T . BEHR
¥ 77%5 K Duncan G5, R % 0.05, % P <
0.05m}, A hERBE,

2 HER5S

2.1 FREEH Z BEx &R mRATREN
A

BeEsE JBE A1 TPA (texture profile analysis) /&
VR £ BER R S 04 PN BB A8 4R, R
A F BN R K R AR BT E L,

ME 1 TTLLE Y, 78 BE ] & B A 18] 3
LBERFREE, REBRERT AV RRR,
BB 2. B Ry 64% 5t BN I £ BE Rl o BEARC R
BRm, BEHRR T 434%,
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Fig.1 Effects of chitosan with different degrees of
deacetylation on the gel strength of
surimi-based products
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F1 FTRENZBEXTAES & TPA KM
Tab.1 Effects of chitosan with different degrees of deacetylation on TPA of surimi-based products

vy | 547 index
experiment BE(g) b e BEiE(e) HMEE (g) 1=
group hardness springness cohesiveness gumminess chewiness resilience
control 1002 +39* 0.89 +0.01* 0.76 £0.012 758 £292 673 222 0.40 +0.01*
LDD 1682 +7¢ 0.90 £0.01% 0.79 £0.01° 1325 +15¢ 1199 +12° 0. 46 +0.01°
MDD 1571 +17°¢ 0.91 +0. 00" 0.78 £0.01° 1234 +38° 1127 +38P 0. 44 0. 03"
HDD 1501 +19° 0.91 +0.01° 0.78 £0.01° 1172 +19° 1178 +29° 0.45 +0.02°
¥ RPANARNEFBRARERBE (P <0.05) , FH,
Notes ; Different letters in the same colum indicate significant differences (P <0.05) , the same as the following.
R ERE K/ BT £ BE I I RRK P BB, 9% -
ek M RRIT RO £ BRI W9 Bk SR B 4N, BT g ol =
BLOHBRAKSBL, SRER(E2) XKW, EA § - 5 L
. i @0
BEf S BN DD 2 64% H)Fe RN IS , RK B 22
2 10 [
AR T 29.1% FKHEEIY BE, K
22 XA HBINAR R ZBE T REE & £ 57
m ) LAER DI (P <0.05) ,a b HEHE W 0 —
control LDD MDD HDD

BEAEREAWHZEH(P>0.05),

2.2 FRES TEX GBS R RAMR R
ME 3 TLE H, BIA R 7B B 572 R

J& , BRI X, (B REE 2T B 88, SRR

B K,

B2 SERIERLZ M 3 & B R SR K R BRI
Fig.2 Effects of chitosan with different degrees of
deacetylation on the water loss rate of
surimi-based products

F2 FREEHZBEX &S REENRD
Tab.2 Effects of chitosan with different degrees of deacetylation on the color parameters of surimi-based products

vy | &% color
experiment group L a b w

control 77.47 £0.79* —1.38 +0.05* 7.71 £0.15% 54.29 +0.55%

LDD 78.35 +0.29° -1.52 +0.23% 7.69+£0.11* 55.29 +0.59?

MDD 78.29 +0.08° —1.48 +0.14* 7.97 £0.12* 54.37 £0.41°

HDD 78.15 +0.20% —1.42 +0.03? 7.81+0.31% 54.73 +0.92?

2400 | dn A BB ) REE B R R o LA, R R AR 1
= 2000 | =1 = [T PN S A BT g i, HC By R 8 LC
= —E=

2% 1600 | MC Bk, bR R EEBUR T A T &,
&é 1200 + ST BB, FitkE K,

%a 800 | E4%%,%§ﬁn3 ﬁ*ﬂﬂéﬁ‘ﬁﬂ@%%ﬁlﬁ,
T 0l 1 B S K A AE 16% i, B ELE
. ans 5 20% (95K 3 Fe A P I B

control LC MC HC

B3 SRES TR EBEHREREENRN
Fig.3 Effects of chitosan with different molecular
weights on the gel strength of surimi-based products

M3 WTLIE M, B T 5 R MG , S BE ]
FROBE BE  JGC 7 A R ML TR 4 T B ) 3 i (P <
0.05), #Shn HC B MBEN N LC 71 MC K

MFE4EH, FINARSTENTREG,
HRMAE WETAERERHE T (P >
0.05),

2.3 EREFNMENAESNSRATMRRHGY
i)

TE A BE i P B R IR F 2 M Se BB
TEM , Fox BRI R P R AN 5 BT AR o
it £ JRE e P T DT 5 B 1L o oS T P o
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WEE RN BRI RM A&, BRmEXD  AREERRE SN 4. 0% JE 8 i) A B EE R R &
1.0% LAG , RIBRE BN B 1.0% 528\ M3,

®3 R\ TFEMNERMNSE TPA FIXRE
Tab.3 Effects of chitosan with different molecular weights on TPA of surimi-based products

LA 547 index
experiment B (g) i Bt BEt(s) B g b
group hardness springness cohesiveness gumminess chewiness resilience
control 1015 £59° 0.89 £0.01° 0.76 +0.02* 836 +47° 776 £39* 0.40 £0.01°
LC 1378 £29P 0.92 +0.02° 0.80 £0. 03° 1098 +46° 1007 +60° 0.45 £0.03°
MC 1562 +33° 0.91 +0.00® 0.78 +0.02* 1247 £32° 1140 +34° 0.44 +0.03%
HC 1628 +27° 0.92 +0.01° 0.78 +0.01* 1269 £21° 1167 +17° 0.45 +0.02%

®4 BERBESTFENGAREMNRGENMN

Tab.4 Effects of chitosan with different molecular weights on the color parameters of surimi-based products

vy | 7% color
experiment group L a b w
control 77.42 +0.79* —1.38 +0.05° 7.71 £0.15% 54.29 +0.55%
LC 77.56 £0.37 -2.33 +0.08* 7.96 £0.29* 53.69 +1.14°
MC 78.01 +£0.21% -2.09 £0.07° 7.96 £0.22% 54.14 +0. 68
HC 78.15 +0.20* —1.42 +0.03° 7.81+0.31*% 54.73 £0.92?
25 —o— RINFTENERYRIRE gel strength after adding chitosan
3 —n— BRI force
5 20 - —— G INEBRIRY el strength after adding starch
= H —a— [UREEEEF distance
¥ 151 4000 9.00
=] .
AR B/OL I 8.00
3 B 3000 A0 7.00 _
g or L 2500 F ¢ 6.00 = g
N CF 5.00 & £
0 — REEE 2000 4.00 87
1. &
control  LC MC Hc %2%‘“ 1500 13.00 %g
';% & 1000 192.00
500} u-uu_u 11
H4 SRS TR SRSk ARGH b S , oo
Fig.4 Effects of chitosan with different 0 2 4 6
molecular weights on the water loss rate FEERBBIRINE/%
L. chitosan adding amount
of surimi-based products
E5 FEHERMEEEHRERRENEITE
. e .
5 B, AR MR, EE R Fig.5 Effects of chitosan with different adding
s EHIE 6 N8 FRAR A B B A (P <0.05), amounts on the gel strength of surimi-based products

HIEXRT 1.0% ,SEANEE BN

x5 HTEREBEMEBXNEREHNE TPA FINIRE
Tab.5 Effects of chitosan with different adding amounts on TPA of surimi-based products

FRMER IR (% ) f41 index
chitosan adding BE(g) b e BEiE(e) HMEE (g) E1 g
amount hardness springness cohesiveness gumminess chewiness resilience
0 1032 + 442 0.87 £0.02? 0.76 +£0.01? 789 +382 684 £22° 0.42 £0.01?
0.5 1599 +44° 0.91 +0.01° 0.78 £0.01° 1264 +39° 1144 +32° 0.46 +0.01°
1.0 1964 +30¢ 0.92 +0.01° 0.79 £0.01° 1445 £145% 1322 £131% 0.47 +0.01°
1.5 1926 +71% 0.91 +0.00° 0.79 £0.01° 1514 +46° 1381 +45° 0.46 +0.01°

2.0 1868 +73° 0.92 +0.02° 0.80 £0.01° 1353 +236™ 1248 +199* 0. 47 £0.00°
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Bl 6 =B, BEHE Se RAE S I & B3 0 , £ BE
fh B R REEZ A, IR KT 1% , B/ EE
TH

26 1
8 20 [ =
= &
< L
ﬁg 15
-J:KE 10 L
=
B 5 L
0 L1 1 1 1 T | ! - | 1
control 0.5 1 1.5 2
FERBERIE/ %

chitosan adding amount

E6 FRERMEI&EEEHRKAKEHRM
Fig.6 Effects of chitosan with different
adding amounts on the water loss
rate of surimi-based products

%6 R, INFERER , R La b HR
HE W= amBcA BN (P>0.05),
2.4 FREN SRR SRR

TERUE F% AR DA TSN 1. 0% 7o SROBE  RF
BEATHRGEIE, B 7 \TLAE H, = a5 R4S
B RS, (B2 550 1. 0% T2 BB FE TP
BT PURGEH , BT . XL 45 b3 —
VLB, BN e SR T A S £ R o FR) SR R R

i i o
3 g

3.1 FEZHE=ERE B S ER
FEBEE BRI —E B IR, A LR
AT 2, R 18 0 A B 1A/ , R R 4
FRIE R BRI U B, g
7E1.0% LA B, B4 BEA BE RS 5E BE  TPA FTHe/K
MR RSN NG W B EE (P <
0.05) ,3%-5 Benjakul 2" BF5E Bt 2. BLRE 2 BIA

R 6 FERBRMEX EBEH RGN

Tab.6 Effects of chitosan with different adding amounts on the color parameters of surimi-based products

FERVERME (%) % color
chitosan adding amount L a b w
0 77.72 £1.21° -1.33 £0.04° 7.71 £0.19% 54.59 +1.61°
0.5 78.21 +0. 58° —-1.54 +£0.10° 7.53 £0.297 55.61 +0.95%
1.0 77.82 £0.13% —1.54 +£0.14° 7.85 +0.297 54.26 +0. 76*
1.5 77.36 +0. 367 -1.57 +£0.12°% 7.72 £0.26% 54.19 +0. 45°
2.0 77.11 £0.98° -1.48 +0.08° 7.91 +£0. 34° 53.37 +1.50°

B7 =R&REHSEKRERE
Fig.7 Scanning electron micrograph of
surimi-based products

B8 #iml.0%FRIEN&BEHREKERE

Fig.8 Scanning electron micrograph of

surimi-based products containing 1.0% chitosan
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7B(65.6% +1.31% ) .8B(83.4% + 0.16% ).
9B(88.0% +0.16% ) # 10B(99.6% +0.07% )
B 52 BOBE X g K £ K W R M £ £ R 5 XS T AT 5
JE | TU R 8 R0 B B PO S BT A 45 A — B,
%I 10 mg/g 7B SERBEHEES: , PBER Y BERR
R . Mao % B T 4 F 85518 300 ku
(HC),10 ku(LC) PA % 300 ku 1 10 ku (HC +
LC) R AWK 5 R BE X B/ A R BRI TPA M
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BN DR EHS, X L R T kS
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F, DT B B R R | HE R A BRI K
3.2 =RExNaEERMAESHERE
WAL B R E T LAE H, BN 0%
FERFEROK A EE B RTE BL T 1 B R R E5H,
KT RBENEARS FZIFAEEMHEEE
o BN 1.0% RN EE. SR, 55
I R ECERE M A, 1. 0% 7S B AN Ak 3
4.0% RITERBIRCR , R R S oK A R A
FRFE R LN, B4R A S B
B e PR TR R B S PTE ™ S de, 5%
RV RIEZIREERNER, XN TIREA
BERERIEEAMER,

4 Z58

TEHK £ BER R I 1. 0% (KA S BEEE
FEIRME, W LA A BOE 7 B R AR R, B
B TR B e SR N TRk f B A
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Effects of chitosan on the gelling properties of silver carp surimi

ZHANG Qian, XIA Wen-shui*
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract ; Chitosan was applied to surimi-based products prepared from silver carp and the effects of chitosan
with different degrees of deacetylation(DD) , molecular weights( M,,) and adding amounts on the gelling
properties of surimi-based products were investigated. The gel strength, texture profile analysis ( TPA),
water loss rate and color were used as assay indicators. Also, the microstructure of the gels was analyzed
with scanning electron microscopy. The results showed that addition of chitosan with 64% DD resulted in
significant increases in both texture properties and water-binding capacity. The gel strength increased
approximately by 34% and water loss rate decreased by 29. 1% . Chitosan with different My, had no
significant effects on the gel strength. The gelling properties of surimi-based products increased
proportionally to the amount of chitosan added up to 1% (P <0.05). Samples added with 1.0% chitosan
had similar gel strength with samples added with 4. 0% starch. Scanning electron microscopy indicated that
chitosan could facilitate surimi-based products forming gel network. The above results showed that chitosan
was a good quality-enhancing agent for surimi-based products, which could be used in practical
applications.

Key words ; chitosan; silver carp ( Hypopthalmichtys molitriz) ; surimi-based products; gel; texture
Corresponding author ; XIA Wen-shui. E-mail; xiaws@ jiangnan. edu. cn



