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Preparation of High-stability Indicator Film Based on Oxalic Acid/
Roselle Anthocyanin and Its Application in Monitoring
the Freshness of Channel Catfish

DENG Hongdong, WANG Yang, JIANG Chunyan, FANG Zhengfeng, HUI Teng, CHEN Saiyan’

(College of Food Science, Sichuan Agricultural University, Ya'an 625014, China)

Abstract: This study developed a high-stability indicator film containing a roselle (Hibiscus sabdariffa) anthocyanin extract
(RAE)-oxalic acid (OA) co-pigment indicator (RAO), investigated the stability of the RAO indicator and its effects on the
structure and performance of the indicator film, and applied the film to monitor the freshness of channel catfish (Ictalurus
punctatus). The results showed that the stability of the RAO indicator improved compared with single RAE indicator.
Moreover, the film with the RAO indicator showed enhanced performance. The tensile strength and elongation at break of
the indicator film increased from 16.10 MPa and 280.95% to 17.81 MPa and 349.45%, respectively. Its moisture content
and water solubility decreased from 19.10% and 42.71% to 13.98% and 34.69%, respectively. Under conditions of 4 °C,
45% humidity, and no light exposure, the RAO indicator film could be stored for up to 82 days (AE<5). When used for
monitoring the freshness of channel catfish at 4 °C, the indicator film changed from rose-red to yellow-gray as the fish
spoiled, demonstrating its accuracy in monitoring the spoilage process and its great potential for freshness monitoring
applications.
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Fig.1 Absorbance of indicators under different storage
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Table 1 Chromaticity of indictors before and after being stored
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BEdh RS L a b’ AE
AT 44.67+1.52° 46.33+2.51" 17.00+2.00° -
RAE b 66.00£1.73"  5.67+1.52° 21.67£3.21° 46.25+1.75°
i 56.00£2.00° 43.30£0.57° 18.33+£1.52° 11.88+1.95"
WHHRT  42.3342.08°  49.00+£1.00° 29.00+1.00° -
RAO b 48.67+1.52° 47.00+3.46™ 22.67+0.57° 8.06+0.24°
5 43.0042.000  48.00+2.64° 22.00+1.00° 5.04+0.13¢
1 AR NG FREFR AR I i =2 (W A 35 25 5 (P<0.05), #2[F],
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Fig.2 SEM micrographs of the surfaces (a, b, ¢, 5000 times )
and cross-sections (d, e, f, 3000 times) of films
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Fig.3 FT-IR spectra of films
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eI T T EL
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Table 2 Results of film thickness, mechanical properties, moisture content and water solubility loss rate

B JEJ# (cm) Frfh3 B2 (MPa) Wi (%) FKFE(%) TKIEJHE (%)

25 R 0.047+0.034° 14.30£0.438" 231.13+8.86° 11.67+0.42° 38.88+0.17
RAEFS/R 0.061=0.025" 16.10+0.72 280.95+12.02° 19.10+0.34° 42.71+0.71°
RAOFE/RAE 0.063+0.021° 17.81+0.58" 349.45+6.92° 13.98+1.61° 34.69+0.62°
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AFE of indicator films under different storage conditions
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