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Article Info ABSTRACT
Avrticle type: In this study, a pH-sensitive colorimetric sensor was designed and
Full Length Research Paper  evaluated to detect the spoilage of rainbow trout fillets during refrigerated
storage. The sensor was prepared using a combination of beet pulp
Article history: nanofibers,_ bentoni_te, and brom_othymol blue, and then incorporated into
Received: 07.26.2024 the packaging of rz_ambovy trout_flllets. The packages were stored at 4 °C for
Revised: 08.05.2024 12 d_ays, and_ during this period, the color_changes of the sensor were
Accepted: 08.20.2024 monitored using the CIELab system. To confirm the sensor's effectiveness,
additional tests were conducted, including measurements of pH changes,
total volatile basic nitrogen (TVB-N), and total microbial load. The results

Keywords: demonstrated that the embedded sensor effectively detected the spoilage of
Agricultural waste, rainbow trout fillets and showed color changes over time. Furthermore,
Fish spoilage, the measurements of total microbial load, pH, and TVB-N exhibited a
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significant correlation with the color changes of the sensor (R2=0.73).
Therefore, it can be concluded that the developed sensor is highly sensitive
to pH changes resulting from fish spoilage and is recommended for use in
detecting spoilage levels in the packaging of rainbow trout fillets during
refrigerated storage. This sensor can serve as an effective and efficient tool
for detecting fish spoilage, providing both consumers and producers with a
reliable method to ensure the freshness of the product.
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Table 1. Chemical Composition of Sugar Beet Pul.

Proximate composition (%)
Fiber 63
Holo celolose 34
Lignine 35
Proteine 8.86
Ash 7.63
Moisture 4.36
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Figure 1. FESEM images of sugar beet pulp nanofibers a, b, ¢ and synthesized nanosensor surfaces d, e, f.
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Figure 2. FTIR spectra of bentonite powder (a), bromothymol blue powder (b), sugar beet pulp (c), nanosensor
(d), sugar beet pulp nanofibers (e).
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Figure 4. Changes in pH during the storage period at 4°C in the refrigerator.
Different letters on each column indicate significant differences between pH values (P<0.05).
Data are presented as mean + standard deviation.
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Table 2. Changes in color factors of lab-based nanofiber sensors made from beetroot during storage at 4 °C.
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