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Application of pH-Sensitive Indicator Hydrogel for Monitoring Pork Freshness
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Abstract: A rapid, reliable and efficient freshness monitoring system was crucial for ensuring meat food safety and quality.
Hydrogel (AM/CNF-x) was prepared by thermal polymerization using acrylamide (AM) and cellulose nanofilaments (CNF) as
raw materials, and pH sensitive indicator hydrogel (AM/CNF-ACN) was prepared using blueberry anthocyanin (ACN) as
indicator for monitoring pork freshness. The results show that CNF could significantly enhance the mechanical properties of
the indicator hydrogel, and its tensile strain and swelling ratio of AM/CNF-5 hydrogel were increased by 203.41% and 119%
respectively compared with AM/CNF-0. The AM/CNF-ACN showed good color responsiveness and stability, as well as pH
sensitivity: When the indicator hydrogel was placed in the headspace of 5% and 20% ammonia solution for 10 min, its Sres
reaches 32% and 51% respectively. The color difference 4E was less than 5 after 8 days of refrigeration (4 °C) and 48 hours of
storage at room temperature (25 °C). The indicator hydrogel exhibited different color reactions in different pH buffer solutions.
Additionally, the AM/CNF-ACN could visualize and non-destructively detect the deterioration process of pork under
refrigeration (4 °C) and ambient temperature (25 °C) conditions, showing good application potential.
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Fig. 2 Morphology images and FTIR spectra of the AM/CNF hydrogels and AM/CNF-ACN indicator hydrogels
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Fig. 3 Swelling rate, tensile stress-strain, compressive stress-strain and appearance before and after swelling of AM/CNF

hydrogels
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Fig. 4 TG curves (a) and DTG curves (b) of the AM/CNF
hydrogels
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Fig. 5 Color reaction between ACN and AM/CNF-ACN at different pH values, the color changing mechanism of ACN, and UV
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Tab. 2 Effects of ammonia concentration on the color-changing sensitivity of indicator hydrogel

ZUKER % It [i5)/min R G B Srce/% PRl

0 146:+1.32 10420.97 1004143 0 ‘
10 121412 8740.94 57+1.14 32+40.42 ‘

° 20 11140.87 84:0.69 64:0.56 35:40.56 .
30 11040.79 810.72 5740.63 4140.36 ‘
0 163+1.34 99:.07 96:40.95 0 ‘
10 1343121 7810.87 4540.35 39:40.23 ‘

o 20 1194161 7740.67 5340.41 440,39 ‘
30 111431 74120 52:40.46 51:40.58 .
0 1784154 121:0.93 123431 0 .
10 116417 88:0.72 76:40.69 51:0.54

? 20 1060.85 78:0.63 65:40.47 69:40.62
30 115:1.02 762057 5140.48 74+40.43 '
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Fig. 6 Effects of the storage time and temperature on the color and AE changes of the indicator hydrogels
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Fig. 7 Changes of pH, TVB-N, TVC and indicator gel color of pork during storage at 4 °C and 25 C
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