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Fig.1 Effect of KCI quality fractions on gel strength
of surimi gels
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Table 1 Effect of KCI quality fractions on texture properties of surimi gels

KCl it & 2 /% AN FEE M b /mm g &5 EIN wHL 7 M /m]
0 2.03 £0.15° 0.40 + 0.02 9.29 +0.16 0.81 +0.03 7.54 £0.54

0.6 2.11+£0.12 0.39 £ 0.02 9.33 +£0.11° 0.82 = 0.02 7.64 +£0.19°

0.8 2.12 £0.14 0.39 £ 0.01° 9.32+0.18" 0.83 +0.02° 7.70 £ 0.27°

1.0 220£0.11° 0.40 = 0.02° 9.39 £0.15° 0.88 +0.01" 8.26 +0.35"

1.2 221+£0.17° 0.41 £0.01° 9.37+0.13" 0.91 +0.03" 8.48 +0.31"

1.4 220+0.21° 0.41 +0.02* 9.38 £0.13" 0.90 + 0.04" 8.46 + 0.44"

VE 9 R ) - 35 22 5 1835 (P<0.05), F Il
2.1.3  AS[AFE 4350 KC Bk i % £ 8 68 e 1
FISEM  F R R A BE ) S EE B B, —
KU, T B T 2 1 i B L R 2
7, FHKCL I 0E AT g 35 4 v 5% £ 0 JBE 179 11 B
EENERE S e DR R RN N -
KCl Brit 808 1.0%0, HEEEAR] 1 7528,
A AR T 5.01%, #Rih0 24 KCl i 55

YkSEIEIN  AE 1.0%~1.4% 2 18] B A G 8 5 1
#5(P>0.05),

2.1.4 R[N H KCE G 0 fo 58 B e 5k
PR RZ KM B B £ JBE B R AR 15 K 43 1Y BE
I oA S EE S —, — N B
J2 5 J3E 1R, 7K 53 o Bk R S AR B e v REK R
WK 3 Fros, H KCEGE AT 5 2 42 5 B8 1 47 K
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By i ARG IR AN, T LA e 2 Al fa JBE 11 R
B BhaE e S 0

223 ANIADJGTd 43 BORT 68 TR V5% Ok VT £ B8 RE
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Table 2 Effect of sodium citrate quality fractions on texture properties of surimi gels

AR BRAN R F 53 % A2 JE N Fh ok M /mm & s /N "HL v fm]
0 2.04+0.17° 0.41 £0.01* 9.30 £0.15° 0.83 +0.02" 7.80 £0.32°

0.05 2.07£0.11° 0.39 = 0.03 9.32+0.17* 0.81 = 0.01° 7.50 £ 0.25°

0.10 2.08 £0.18 0.40 + 0.02* 9.31 £0.12 0.83 £ 0.02" 7.75 £0.41°

0.15 2.22+£0.12 0.41 +0.03* 9.36 £ 0.15° 0.91 £ 0.03¢ 8.53 +0.33*

0.20 2.11+0.11° 0.41 £0.01° 9.33 +0.20° 0.87 £0.01° 8.11 +0.45°

0.25 2.09 £0.13 0.40 = 0.02 9.35+0.12 0.84 +0.02 7.80 £0.17*

F G B #1225 (P>0.05) , 78 74.23 247, Fr
BRRNER —Fh & BB AR, WAL S RE A
VB BEAR 4 )8 25 I R 35 P, 400 ) S0 Ak AT 34 5
BB I 1 R

2.2.4  ORIR] T o3 BRI 0 Y YT £ JBE 5 i
Bk e W 6 Fros, R R A v
VRIS M BE R KR B T A 4l (P<0.05),
HREKPE B e e s TRCE i, 4
BB AN R B0R 0.25% 0, Rk ks Bl Kol
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2.3.1  NTAIF 43 E0 CMC 230 X £ B8 6 e 52
JERRE WE 7 Fis 4 CMC IS R Pk I 10 BE
1) 358 I 5 B 1 B 3 v TS F A (P<0.05) , HLBE i
5 R S L SR RN S R A, 2 CMC T 4y
R 1.2% 0 | BE g 9 B2 1K 3 e KO 348.39 g-em,
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85.62, M HL2s FHALIA N T 9.06% , 47168 TR M ot 12 43
BAE 0.15%~0.25% 2 [0 B} KK T B 2 25 5, %
7 A8 R AN R e A B F G £ JBE 179 B K AR K
PEAERFTE 85% /e Aq o Fr 68 MR A B DR AK LTI A 7 7l
—JEFH Nat SR &R E TEA G, 7AW
TR Z A B HE e AR T, A6 25 1 BT 45 A A, DA T 4
IARIK 8 7 5 — 2 o T AT R B R S B | v
I pH A, [ B 3 R 1 25 7 iR, 25 5
JULBR B P I, DA T 44 15 £ PR A fR K PR
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Fig.6 Effect of sodium citrate quality fractions
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(P>0.05) , 3 A7E 346.53 g-em A4, X5 2Z AT
T HAALGE R, Li SFPI0 58 & LU 1% 0 7K %5
P 58 SR B 1 £ 58 BB S I T 0, v I TR
M5 REEA S A E N SR RN & m™, H
AT DA i P8 R M R

2.3.2 IR0 B0 CMC T2 3% 0 0t £ B8 6 e ot
FIRIRZMR 3 AT, CMC ¥ TR vk vl i 35 42
e A0 BE W I Y R B (P<0.05) , I LA EF 5L B 2 1
InEfE R, CMC 250N 1.2% 5 1.4%
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I RE B e R 2.24 N, ML AT
10.34% ,CMC {55 Ab 31 ] £ 58 Bk Jie 1) 288 245 1k 5
PESZ N, B CMC T30 Ak 38 W] 2 8 o5 £ g
IS 1 M L CMC 5T 2 53 0K 1.2% 0 1 38 1 4
KK 0.97 N, A A HASE M T 16.87%, 4 CMC
J A BUPE 1.2%~1.6% 2 A1, HE g 525
HAREZER, M CMC B3 808 1.2%0, H g
PR RIEE] 9.13 m), [bzs AN T 17.35%., 4%
B0, 4 CMC Ji i 73 307 1.2%~1.6% Z [R5,
A 2 P o B £ £ JRE VR I (R R | RS P S LI
PE. AR S EHERIR S 45 AL,

% 3 CMC FE 5 #xt fa BR gt L S 5 1 A 82 )
Table 3 Effect of CMC quality fractions on texture properties of surimi gels

CMC Bt = % %/% A JEIN RhLE M 0% fmm & 25 /N oHL ¥ fm]
0 2.03 £0.14" 0.41 +0.01° 9.32 +£0.13" 0.83 = 0.02 7.78 £0.23

0.8 2.12+0.18" 0.41 +0.02* 9.30 £ 0.14 0.87 +£0.03" 8.09 + 0.46°

1.0 2.17 £0.16° 0.40 + 0.03* 9.35+0.17 0.87 £0.01" 8.12+0.51°

1.2 2.24 £ 0.15° 0.43 £0.02* 9.44 £ 0.11* 0.97 £ 0.04° 9.13 £0.37°

1.4 2.24 +£0.23° 0.42 +0.02 9.40 = 0.14° 0.94 = 0.02° 8.82 +0.38"

1.6 2.22 +0.16 0.43 +0.01* 9.38 £0.13" 0.95 +0.01° 8.92+041"

233 RA] B & A B CMC 1 9k 00 £ B8 5 11 1
FERIFEIE I 8 BN, 4 CMC ¥ I vk s 1o g
BB T A4 (P<0.05), SRk &
CMC J5T 1 43 E 09 38 0, 1 B2 (B 1 722 A AR X e /s 22
SRR (P>0.05), X4 CMC Fit 5 50h 1.2%HT,
HEE A B R KR 73.89 M HLas 4R8N T 3.23%,
XJEH R CMC RE S EE & 4 8 25 7 JF B 1k i 1k 4
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Fig.8 Effect of CMC quality fractions on whiteness

of surimi gels
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CMC Jit it o B 3 Rkt 2 900 BT, 24
CMC J5i 5 B0R 1.6% 0, F5 K M 3k 2] 45 K o8
88.67 g-em, M LA HEHIE M T 14.22% ., X 7] fE &
H1 T CMC i i S5 5 i 455 4 5 DU &7 2
B4 A, CMC 38 2 9 1 25 1 AR 4 1 379 K
3, DT 38 568 £ JBE 5 JE (1 4Kk e

2.4 AHERMERESIERNEIT

i B R SR 2R o BT AT, 1.0%KCl
0.15%Fr B R, 1.29%CMC 43 51 % 1 5% fr1 )88 1) gk
W B BRI R RE KPR A — AR T
W EATHEAT LA T f BE R AT IR R ) AT Lk — 2
PRIY LIV ACR , DR BE G 1 £ 58 1Y) S5 4
BRI

R4 HAEERNERERFESHEENZM

Table 4 Effect of rinsing combination on gel characteristics and yield of surimi

28 7 BT 3% JE g cm & H KM% & B EI% (jii;_;
=G 238.14 £ 9.13* 71.24 +0.52 77.53 +0.84* 63.72 £ 1.73" 5:1
x PR 20 408.72 + 9.56° 71.59 +0.38" 77.21 £ 0.51* 60.34 +2.21° 15:1
1.0%KC1+0.15% A7 4 B 44 314.11 £7.15" 74.86 = 0.65" 85.43 £ 0.63" 70.25 + 1.24¢ 5:1
1.0%KCl+1.2%CMC 342.32 + 8.87° 74.25 +0.52" 86.29 £ 0.42" 73.53 +2.35¢ 5:1
0.15%#7 4% B2 4h +1.2%CMC 337.54 £ 6.91° 74.46 = 0.60" 86.89 +0.57° 74.18 = 1.11¢ 5:1
1.0%KC1+0.15%47 # B2 41 +1.2%CMC ~ 365.62 + 8.54¢ 75.31 £0.31° 87.12 £ 0.83° 75.41 +1.58¢ 5:1

i 4 I, 1.0%KC14+0.15% 47 B BR £l +1.2%
CMC 20 A 11 B Ji i B AH 3 1 B v IR A e 4
AW EFE (P<0.05), HEER MR 365.62 ¢-
em, M T4 HALE N T 53.53% , M4 F X R4
WA T 10.55% ., 4 RS A0 HEEMAE T2 H
HEGXF A R EF G, H 1.0%KCl1+0.15%47
BEIREH+1.2%CMC 241 H EEE &K, R8T 75.31,
A TF X BB T 5.20% . 1.09%KCl+0.15%F7 45
R #1+1.2%CMC 5 0.15% 7 16 TR 81 +1.2%CMC
IR KRS 540 4 LA A BB 3w, X
MR 22 57, BT I AE e K
[A] s i AR A R A 5 CMLC AT L Sl 25 448 o £ B ()
FEKYE L 1.0%KCl+0.15%F7 B R 1 +1.2%CMC & &

EEVE IR K M AR X BN T 12.84% ., 1.0%
KC14+0.15%F7 B2 R £l +1.2%CMC. . 0.15%F7 15 12 £ +
1.29%CMC 5 1.0%KCl+1.2%CMC ix =20 i i BE 15
EAR T 3 A e, (HiX 3 40 g
RO E M2 R ] FAEEE PR K TP A CMC
A DL R B BE 145 . 1.0%KC1+0.15%F7 15
TR N+1.2%CMC & 5 5 Uk f BE 15 3 A0 8 T 0 R4l
T 24.98%

LA AT, M T HE BRI UE T 1.0%
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Table 5 Effect of rinsing combination on texture properties of surimi gels

28 3 A JZIN k32 3% M /mm fige #6 M /N eHL v b /m]

Tau 2.03 £0.15* 0.41 £0.02* 9.30 £ 0.14* 0.83 £0.03* 7.76 £0.31*

xt B8 20 2.73 £0.16° 0.43 +0.02" 9.85+0.17" 1.11 £0.02¢ 9.88 £0.51¢
1.09%KCI+0.15%47 45 B 4 221 +0.12* 0.41 +0.02* 9.37+0.12 0.88 +0.02" 8.26 £ 0.29
1.0%KCl+1.29%CMC 2.24 £0.11* 0.43 £ 0.02° 9.44 £ 0.13* 0.95 + 0.03¢ 9.07 £0.28"
0.15%47 4% B2 4h +1.2%CMC 2.22+0.15* 0.43 +£0.01° 9.40 = 0.14° 0.94 = 0.02° 8.93 £0.35"
1.0%KC1+0.15%47 # B 45 +1.2%CMC ~ 2.43 £ 0.16" 0.43 +£0.01° 9.49 +0.15 0.98 = 0.01° 9.21 £0.42"
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on the Quality of Silver Carp Surimi
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Lu Tingting',
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Abstract To reduce the rinse water of surimi and maintain the quality of surimi, potassium chloride (KCl), sodium cit-
rate and carboxymethyl chitosan (CMC) were used to rinse surimi once in this experiment. In the single factor experi-
ment, when the KCl quality fractions in the rinse solution is 1.0%, the gel strength is 312.28 g-cm and the whiteness
is 75.28, reaching the maximum value, which significantly improves its texture characteristics and water holding capacity
(80.98% ). When the quality fractions of sodium citrate in the rinse solution is 0.15%, the gel strength is 300.78 g-cm
and whiteness is 75.34, which reaches the maximum value, which significantly improves its texture characteristics and
water holding capacity (85.55%). When the CMC quality fractions in the rinse solution was 1.2%, the gel strength was
348.39 g-cm and whiteness was 73.89, which reached the maximum value, significantly improving the texture character-
istics and water holding capacity (85.48%), and the water holding capacity increased with the increase of CMC content.
On this basis, combined rinsing is carried out once. It was found that the rinsing method of 1.0%KCl+0.15% sodium cit-
rate+1.29%CMC had the best improvement effect. After rinsing, the gel strength of surimi was 365.62 g-cm, the whiteness
was 75.31, the water holding capacity was 87.12%, and the surimi yield was 75.41%. Compared with the three—time
rinsing method in industry, except the gel strength of surimi decreased by 10.55%, other indexes were significantly im-
proved. This single rinsing method can effectively improve the quality of surimi, reduce the rinsing times, and the water
consumption of rinsing is about 1/3 of that of industrial rinsing.

Keywords carboxymethyl chitosan; compound salt; rinsing; surimi



