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Effect of Extreme pH Treatment on Heat-induced Denaturation, Aggregation, and Gelling
Properties of Myofibril from Silver Carp
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(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
2. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The pH-shifting process is a new method for extracting fish protein of surimi, and the new method can increase the
protein recovery rate, but the extreme pH (2.3 and 11.8) conditions in the pH- shifting process affect the thermal properties of
myofibril. Understanding this kind of effect can provide theory support to the new process. Extreme pH treatment causes the
part denaturation of myofibril, after the acid treatment the myosin denatures entirely, and the denaturation temperature of actin
decreases from 81 °C to 77.6 C; Alkali treatment decreases the denaturation temperature of myosin and actin. Both acid and alkali
treatments cause aggregation of myofibril, but the acid treatment more obviously. Correspondingly, the thermal gelling behavior
changes, and gel strength decreases markedly. Myofibril treated by acid has the lowest gel strength. Therefore, alkali treatment
is more suitable than acid treatment in the pH-shifting process.

Key words: extreme pH treatment; myofibril; thermal denaturation; thermal aggregation; gelling

R TS201.21

M i (silver carp, Hypophthalmichthys molitrix),
PO R AR, 2 T R K IR b e
e R R SR DS Ol PR 22 L RR R, BN VT
AR . I T fn BE R AR L g ez —, W
T iff e B JEORHRL BRI iR AR 2 —

0 B8 T 2 AT K BEVE AR B4 (pH-shifting) . BB
(pH- shifting) 5E7ER 5 pH B4 (/M T 2.5 BT 10.5) F
2 R o> s A O, LAWY CE R, B Bk

Wk Hi: 2007-06-30

SCHRBR RS A

WSS 1002-6630(2008)06-0100-04

), TR pH E 2 &S ST . H51E St
Ao JBE N T AR PEIRAR G, BRBRYE (1 2 A 73 2R M 60% /2
Fi =3 70%~90%, KT A ARG, T
BTG Y R KA B R A . E 8 AT BRIE MR- 27 65
W, Herring. Rockfish®. Catfish“2& a2 HL R H IR
T o B AT R vk S B £ fr R B T, S A0 IR R
FUEHEIR, EEEA, EARmEIA90% Aiti.
PR IR B AL 2 1 (¥ 27 S5 M R D Rk LA R AR T —

EZ A A1MIE(1980-), 9, WE@FRE, FEMNFEMEAFPIT. E-mail: yangtzfu@yahoo.com.cn
*OEIER: YPRTEA(1941-), L, #HR, FENFEHEAE RN TN, E-mail: syxu@jiangnan.edu.cn



XAERNBESE

86iltl=

2008, Vol. 29, No. 06 101

SEARAEN, Choi ™ RIE R M pH KP4 5 LR 2T 4k iR
B 5 P PR A s (0 Kristinsson PR IS R 4k F1L{H 6% A
(Cod) JILJsL 2T 24 £ {1 BRI 5 LM AR T v o PR 0 6 £ JL
J5 T 4 2 R 5 R R AN LA RIE SR

A N ZE s R (DS C) « AN L
i LA AR LA IR b P I A £ JUL s 2T A A A
ARE L IR EURBEVE BT W, A R Bk i 8
TEPMBR MR, 0T B O A I A R
AT Z % fH .

1 #MRE5RE

11 Mk WA
Ml e s, P E 1kg.
23R 5035 0k 43 B 4t
DS-1 @A AL BEFEA AL s AK15 WK ES

DHL [ Sigma A F]; DSC-7 Ff A (DSC) K[

Perkin-Elmer 24 %]; AR-1000 #5484y £HE AR A H],

12 ik

121 JWURZF4E s A
0 5 5 £ 5 R O, sk WE, VKK, F

THE A, 1R 9 f5(g/ml, WIV)IFvkZE

K, HAIENLAIH(10000r/min, 30s), JEAT uE2:

GEARAL UL, VRIS EE L(4°C, 10000 X g, 20min).

YLEH 3 f%(g/ml, W/V) 0.1mol/L KCI-20mmol/L Tris-HCI

(pH7.0)ZZ M (4°C) &V, FH4)5(600r/min, 30s), &

YRESL(4°C, 10000 X g, 10min), 5. AWEHEEL

TR 4 W i — 3O BT A DT B R LR 41 4 25 ()

(myofibril, M),

122 FRBE AL FR b A YL 27 4k 5
fi £y JUL SR 4T A B 11 N B T B FE AR UK B B

F 2N ) #:#2 sk NaOH %8 pH {E(FR 1. pH2.3; BfbE:

pH11.8); pH AL fF4k L HiE: 30min; P pH {521 5.5,

#50(4°C, 10000 X g, 20min), FrfGUiscilR. ikt

IR &d4EE G, 4aidh ACM. AKM,.

123  ZEpaPEfiEH(DSC) i AR P

M FH Perkin-Elmer DSC-7 ZRARE R MR A
R . LS HHE, DA 5°C/min 32 30~85°C N
.

124 HEAMEELSWME

WU 274 25 14 F4°C 0.6mol/L KCI -20mmol/L Tris-HCI
(PH7.0) B M iF, A I E S Img/ml, 4R 5 600r/min
N4 )5t 2min. LB 2T 4E 5 I 5 e 40, 45, 50°C
I, I HUREII 52 HoAE 350nm AW RE, LLZETEK N
. LAY - B[R] 2640 46 B IR R A SR AR L,

125 AWM ERS TEF Y

FH4°C 0.6mol/L KCI —0.02mol/L Tris-HCI (pH7.0)Z&#}!
TR R L i £ 4t £ 1 31 8 9K 35mg/ml,  10000r/min &
B 30s, EAEMA

2°CHER, BIYIMIA 0.1Hz, BIPINAZ 0.02, 1.5C/
min, 20~90°CH4#.

126  HALIE

EAFEE: Lorry ¥k, KO &E: 100~105C,
T 1eh BfEE, HEaTMe S, pHME: E45H
B .

2 HR5HH

2.1 PRI AL B H £ U SR 2T 4k £ 1 53 1 AR R 1
ZE R R (DS C) I i - 2 AR P I A i
ELY R AR (AR R . B, B 1/E DSC
BB o] g A . R AR T AR M, )
7= DSC Kl I, SR HIEAs N A8 B0 K. LR
Y UERE AR B &R Tk, RS LAY, &
TIP3 53 3] S 43.6°C Fl 73.6°C 1,

45 4 AKM
40 |
35 |
30 -
25 -
20 -
15 -

10

P E(mW)

30 35 40 45 50 55 60 65 70 75 80 85
HEE(TC)

215 -

21.4 ~

21.2 A b

21.0 1

20.8 1

206 it 1 M

20.2 1

20.0 T T T -

3599 38 40 42 44
HE(C)

a.DSC [&; b.M [l 1 K .
1 ERFALIERANRA4EE R E T E ) (DSC)
Fig.1  Differential scanning calorimetry (DSC) thermograms of
myofibril
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Table 1  Peak maximum temperature (Tmax) for myofibril denatur-
ation
e AVERLEE(C)
EBHR M ACM AKM
Wik A 40.727 — 32.443
Wsht A 81.104 77.621 78.577
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Fig.2  Turbidity of myofibril at 40 C
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Fig.3  Turbidity of myofibril at 45 C
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Fig.4  Turbidity of myofibril at 50 C
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Table 2 Aggregation velocity of myofibril treated by acid and

alkali
eS| 40°C 45°C 50°C
M 0.0186 0.0328 0.0377
ACM 0.0479 0.1449 0.0691
AKM 0.0561 0.0545 0.0407
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Fig.5 Thermal gelling behavior of myofibril
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Fig.6  Gelling behavior of myofibril treated by acid

140 . —+ G
120 |
= 100 | -G
m%: 80 |
i 60
40 |
20 t
0 1 1 1 J
0 20 40 60 80 100
HAECC)

E7 WAENEAEESRETE
Fig.7  Gelling behavior of myofibril treated by alkali
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