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Application and Mechanism of High-Sensitivity Indicator Film for Monitoring Fish Freshness

SHI Tong, HU Huiling, XIONG Zhiyu, WANG Lin, YUAN Li, GAO Ruichang)k
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The sensitivity of freshness indicator labels/films has become an important research direction of intelligent food
packaging. In this study, a high-sensitivity indicator film containing gelatin and Fe*" was prepared by electrospinning using
blueberry anthocyanins as the indicator and zein as the matrix for monitoring fish freshness. The validity and sensitivity
of the indicator film for detecting the freshness of silver carp were tested and the potential mechanism was elucidated. The
results of pH sensitivity, ammonia sensitivity and anthocyanin release showed that the addition of gelatin and Fe*" improved
the sensitivity of the indicator film to pH and ammonia, and contributed to better binding of the anthocyanins in the film.
There was a strong correlation between the color response (P = (L* + a*+ b*+ R + G + B)/a*) of the film and the content
of total volatile basic nitrogen (TVB-N) content in fish meat as a freshness indicator (R* > 0.98). In conclusion, the prepared
indicator film can effectively monitor fish freshness, and the hydrogen bond interactions between anthocyanins and gelatin/
Fe’" may affect the color response characteristics and sensitivity of the indicator film.
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Table1 AFE of indicator films between two adjacent time points during the monitoring of fish meat
JE R/ W AE
IREE/C BIIH) Foo F,., Fos F, Fi, F Fiy
0d 0.00* 0.00™ 0.00" 0.00" 0.00™ 0.00" 0.00"
3d 12794058 15.834£0.19%  13254+0.11%  17.274£0.18™  15.07£0.06* 15934053  15.07+0.06*  21.6240.23"
4 6d 3.4941.09"  5.1940.17%  6.954£029>  3.634+0.53"  6.03+0.66°C  6.17+0.97°™  6.77+£0.53™  7.3040.04™
9d 5.9440.05°° 5394093  5564+1.03""  3.06+0.65"  535+0.75°°  6.70+1.60°  5.64+091°°  4.89+0.77™
12d  5.5240.54%°  4.124077"" 5764039 3.3240.70" 3.524+1.40" 3.95+1.06" 3.45+0.39" 3.34+0.90"
0h 0.00™ 0.00™ 0.00™ 0.00™ 0.00™ 0.00™ 0.00™ 0.00™
12h  9.4740.62"°  11.784+0.56™ 10.25+1.02"*“ 10.84£0.65 9.744+0.81""  88140.70"  9.27+0.28" 10.74+£1.27°"
25 24h  8.02+2.14°  6.66+138"C  464+128"  528+1.08"" 6.41+£0.94"C 5874089  7.64+1.37°C  7.08+£1.14"

2.1541.02
6.574+2.38™

4244031
6.44+0.46"

36h 4764025
48h  5.85+0.41°"

6.7940.49°  500+£1.21%  6.01+£0.92°
4.2840.70°"

7.2241.49
1.80+1.06™

7.57+£2.94>

3.944047°"  495+0.86™  2.7940.54"™

Ee TR K SRR RFOR AR RN 2 B2 (P<0.05) ; F—RE TN, FAFRFNG FEER RS AR AR RR R 225 2 (P<0.05)
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Table 2  Linear correlation of fish freshness index (TVB-N) content and
film color parameter P (L* + a* + b* + R+ G+ B) /a*) at4 °C and 25 °C
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