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Effect of pretreatment on the protein denaturation of dried tilapia fillets
ZHENG Man,GUAN Zhi-qiang " ,LI Min, WU Bao-chuan, KANG Yan

( Guangdong Provincial Key Laboratory of Aquatic Product Processing and Safety ,Key Laboratory of Advanced Processing
of Aquatic Products of Guangdong Higher Education Institution, College of Food Science
and Technology , Guangdong Ocean University , Zhanjiang 524088 , China)

Abstract: Ca’* — ATPase activity as the indicator to reflect the relativity among propylene glycol, glycerol and
sodium chloride.Response surface methodology was used to optimize the pretreatment conditions with the result:
propylene glycol 2% + glycerol 3% +NaCl 1%.The results showed that pretreatment improved the remains of Ca**
- ATPase activity and salt — solubility of myofibrillar protein obviously. And the tissue structure was improved
obviously.Drying temperature could influence protein denaturation obviously. The degeneration was more serious

and the organization structure was damaged more seriously under the higher temperature.
Key words ; pretreatment; dried tilapia fillets ; protein denaturation

HE5 S TS254.1 SERARIRAD: A

AR £ g R 1 Y A 2 AR OK IR R 2 —,
LR ] g L [ B 5 4 592 ) e 2ol Ak A SR i S
FO R o DRHC PR AR S L A, 5 A R R B9 EE 1 JBORN
ZFh A AN W5 R, H 45 32 BT )2 5 Bk
2009 4F, F& [E B ARt Ry 125.7 J7 t, A ek R
oL BN BB SRR FUR R 2 AT B
K g3, A ZE T JEORE S T AL, W Z5TR: B
A BT BO FUBIE AT S i AR A T AR B
i1 AR TR, SR VF 2 B N T R A T s
FIFRYT e — R e T . T2 AR
i A A R B R B IR DT A5 IR AT, X B R )
22 AN R i A Ak B B0 AR A B AS R, LY B
FUSTRI S5 R A AR 2 VR o o A A8 Ak, P B SE W T 1H 2%
B BRI X 38 35 M s R e TR

S HEA2012-11-20 = BRI EAA

EEBN A2 (1986-), % ,#+, T BNFLLAAL FIRIAH
RHFR .

BEEWH: ) A4 HF & LHAHHET %5 (A201001C05) ,

X E 4 5:1002-0306(2013)09-0103-06

R R 1T AR P DL S BRI BRI SY, [ AR 5
S O T AN AMEARE S TR T s TR
BT AL B T (R FE 32 AR rh e R 2 i
T e PR AR TR A PR M R B A R I ST B A
Wil o A SCRA A G B AR 10 R JEURE, SR F PR T4, LA
Ca®* — ATP [l PE R VA Ve B8 V8 i B FZH 410 H
FeAR , WHEIE T 1 18 0 Ah B 6k ) 2 HE 0 B R AR
PEVE B RE I, Sy 25 i 3T T 2 9F f000 Tl Ak A4
PRSI R

1 #R5AEE

1.1 MRS5S

Rt M TEL T E s AT g W N
T, TN =, NaCl 49092 5 2%

PR e (A ) ' B HE UV-1800 25 4h 4y
SEICEE T ; DZF - 6050 #1125 T4k 48 . 1 WG 22 525
2SR 3 TJA 2003 A BUHL T3 B RoF . HiERS 2
BhA AT BR 2N 715 YD2202 4] F #L, Wil 45 4= E i
A BT A AR s, B AR AR T
1.2 LEHE

20134520987 103



I{iétﬂ@f&

Science and Technology of Food Industry

121 TZWHE RiHAEz>HR&EF >TAALE KR T
B — 3 AFAR ]
1.2.2  BRVEZES HIEU A R s B AR ISR R
RPN e WU T, AR LT IR EUA,
PR A5 B — 258, SR Ja b A 7 25 2 4808, #1
1 R/ 50mm x40mm x4mm( = 1mm) 24 15¢,

A3 ARG E AR UHE GB 2760-2011 & S %3
R PR VB I TN SRS N S 1% ~
5% o RIHGER PRI 2R S g6 vh A 0 7 R 43 B I =
st (PN P NaCl #4712, SNt 1% ,2% ,3% ,
4% ,5% ,Fg/NEHEFE 1R, 3he X IBLLAEIN
FERL R R S50 m el L, Al LAY R, TN R,
NaCl U hy [ A8 8, DA Ca’ — ATPase 3% 14 4y 1]
REAE , AT IR N S it 50T, R 1 SRR
TR GRS 2R .

F 1 e IR S R 3R K- 2R

Table 1  Factors and the levels coding
of experiment of response surface analys
x, N _Jg x, N =% x; NaCl
K (%) (%)
-1 2 2 0
0 3 3 1
1 4 4 2
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Fig.1 Effect of different pretreatments on

Ca”*~ATPase activity of tilapia fillets under 45°C

2.2 TRALIE T ZAEEY T K M 5z T 53 #r

}i2 B& Box—Behnken 3256 7 4T = R 3] = KF
FIHy L5 2, KPR EE F Design Expert 3K
/N sRE RIS, 15 B FAR BEER I I PT B (x, ) |
PN = BE(x,) AT NaCl(x, ) B R 30 B 2R -

Y =1.20155-0.10978x, + 1.46922x, + 0.17745x, -
2.50000E — 003x,x, — 0.014750x,x, + 0.022750x,x, —
6.10000E — 003x,> — 0.24660x,> — 0.11435x,%,
R* =0.9981,

23 FZE58 T 50, [BIE 5 R A p <0.0001 (H
W) ,HEK3 ATMEEG p =0.1817 (A RF) ,RY
Dy REXT LI G R, SCE iR 25/ BRI B e
ZREL R =0.9981 , Bl A5 99.81% 1% 1F 46 14 > 22 BH i )i
{EAYAS Ak o A RS B AT A S 3 A BT 20 6k 1 g 2
Rl Ca’" — ATPase {54 (A5 ma AT 40 AFr AT

BT BB 35 A Hb Sz it P9 B P = T NaCl
g Nt 5 T4 2 dEf Ca’' — ATPase 15 PERY &,
H3 3 A LE Y, kI )(22 \x32 VA HIF X, X5 (X, X5, —
WRIF x, . x; X2 AR Ca® — ATPase 3 7 19 52 i
W, BA4~E 6 /rlEm T xx, . x,X; . X,x, (I H
FEMVEFH , B b I 45 v 4 0 48 4, WU 38 B A FH kR S
LR HEAERWHET N x,x; > xx5 > x,x,, X 57 2557
Fro B g5 R —380. Pl e Rz AT AR TR A5 HY e P T A B T
kNl 2% + N = 3.01% + NaCl 0.95% , 7E
ZA M F T ® AR A G’ — ATPase 7% £ R



@ézﬂfﬁil

WR SRt

3.2331umol Pi/mg prot/h, % B AE 5 4. 79 ¢
2% + V5= 3% + NaCl 1% | JEFT IO UEYE 5250 , 7551
TR HEfa BB Ca’" — ATPase 75 Pk 3.23 pmol Pi/
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Table 2 Arrangement and result of response surface

analysis about pretreatment condition

Y Ca®*— ATPase 7%

S M 2 s (‘pmol Pi/mg prot/h)
1 0 1 -1 2.723
2 0 -1 -1 2.754
3 1 1 0 2.64
4 1 -1 0 2.64
5 -1 0 -1 3.12
6 -1 1 0 3
7 -1 -1 0 2.99
8 1 0 -1 2.83
9 0 -1 1 2.65
10 0 0 0 3.077
11 0 0 0 3.064
12 0 0 0 3.058
13 0 1 1 271
14 1 0 1 2.75
15 -1 0 1 3.099
16 0 0 0 3.081
17 0 0 0 3.071

3 PR TR AL PR T 20 )V S SR A R 22 R
Table 3 ANOVA for the pretreatment

condition response surface mode

RIE HBEE CPHA F p
A 9 0.56397 414.5773 <0.0001
X, 1 0.227475 1504.963 <0.0001
X, 1 0.00019 1.257856 0.2991
X, 1 0.005941 39.30202 0.0004
X1 X, 1 2.5E-05 0.165399 0.6964
X1 X3 1 0.00087 5.757526 0.0475
X% 1 0.00207 13.69666 0.0076
X, 1 0.000157 1.036544 0.3425
X, 1 0.256049 1694.004 <0.0001
X, 1 0.055057 364.250 <0.0001
A 3 0.000707 2.688141 0.1817
a2 4 0.000351
S 16 0.5797
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Fig.5 Effect of pretreatment
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Fig.7 The vertical and across cutting film of fresh tilapia
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Fig.8 The vertical and across cutting film
of tilapia dried under 30°C
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Fig9 The vertical and across cutting film

of tilapia dried under 45°C
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