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Table 1

TVC.pH {&.TVB-N &t 5 4 CIE A E TN
Changes in TVC, pH value, and TVB-N of tuna fillets during 4 °C storage

e A it 1 /d TVC/g(CFU-g™) pH TVB-N/mg N- (100 g)™'
0 2.63 +0.16" 5.94 +0.02¢ 10.19 £ 0.21"
1 3.22+0.12¢ 5.90 £ 0.01° 10.65 + 0.08#
2 3.83 £0.14' 5.87 £0.01' 11.48 £0.18
3 4.35 £ 0.08° 5.83 £0.01¢ 12.47 £ 0.25°
4 5.07 +0.14 5.93 +0.02¢ 13.37 £ 0.16*
5 5.67£0.12° 6.02 +0.01° 14.09 + 0.22°
6 6.36 £ 0.10° 6.07 £ 0.02" 15.03 £ 0.16
7 6.95 +0.10° 6.12 £ 0.01* 15.98 £ 0.14*

T« Al — 31 _ B4R BEAR TR 678 28 53 1 35 (P<0.05) .
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ALI/ZG $8 7~ B 25 1) B2 p 15 98 €648 S 5564, CUR/
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Fig.6  Color variation (a) and AE value (b) of the indicator labels during 4 “C storage of tuna fillets
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*2 3MEBTREMEEES TVC.pH. TVB-N T HHEXEMEZES
Table 2 Correlation and significance analysis between color difference and TVC, pH, TVB-N change

of three kinds of indicator labels

AR CUR/ZG ALI/ZG CUR/ALI/ZG
TVC Pearson #8 % 0.928** 0.949%* 0.970%*
2 M 0.008 0.004 0.01
pH Pearson #8 %t 0.817* 0.843* 0.959%*
2E K 0.047 0.035 0.02
TVB-N Pearson #8 % 0.9827%# 0.987+%* 0.931%#%*
2 M 0.001 0.000 0.007
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Preparation of pH Sensitive Protein Fiber Membranes incorporated Curcumin/Alizarin
and Its Indicative Effect on the Freshness of Tuna
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Wang Mingli®, Zhou Xiaomin®, Li Jianrong'*
('College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning
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Abstract In this paper, pH-sensitive zein/gelatin  (ZG) fiber membranes incorporated with curcumin (CUR) and/or
alizarin (ALI) were prepared by electrospinning. The pH sensitivity of each ZG fiber membrane was analyzed. The influ-
ences of different pigments on the morphology, structure, heat resistance and water resistance of ZG fiber membrane
were compared by scanning electron microscopy (SEM), infrared spectroscopy (FTIR), X-ray diffraction (XRD), differ-
ential scanning calorimetry (DSC) and water contact angle (WCA). Furthermore, the freshness indicator effect of differ-
ent ZG fiber membranes on tuna fillets stored at 4 C was evaluated. The results showed that the three fiber membranes
presented significant color change at pH 6-12, and the fiber diameters of CUR/ZG, ALI/ZG, and CUR/ALI/ZG were all
larger than that of ZG. FTIR and XRD results showed that CUR and ALI were incorporated in the ZG protein membrane
matrix through intermolecular interaction. DSC results showed that the heat resistance of CUR/ZG and CUR/ALI/ZG is
lower than that of ZG, while the heat resistance of ALI/ZG is higher than that of ZG. ZG films with pigment possessed
lower hydrophobicity, but still had good water resistance. Among them, CUR/ALI/ZG is more resistant to water and has
a better application prospect in the indicator of fish freshness. During the first 5 days of storage, the three fiber mem-
branes showed no obvious color changes, and then on the 6" and 7" days, the membranes showed visible color
changes, indicating fish spoilage. The colorimetric results correlated well with the changes of total viable count and
TVB-N during tuna storage.

Keywords electrospinning; zein; curcumin; alizarin; fish freshness; indicator label



