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Development of a Food Freshness Indicator for Monitoring Spoilage
of Chicken Breast Using a Porous Substrate

Kaeun Lee, Seunghye Baek, Dowan Kim, and Jongchul Seo*

Department of Packaging, Yonsei University, Wonju 26493, Korea

Abstract To visually identify the spoilage of chicken breasts, a three layered freshness indicator consisting of PET/bro-
mocresol green (BCG)-ethylene vinyl acetate (EVA)-acetic acid (AA) composite layer/porous substrates was successfully
prepared and their performance were simulated at 20% of CO, and 4 different trimethylamine (TMA) concentrations to
evaluate color change at minimal spoilage level. The visibility and range of color changes of the as-prepared indicators
responding to TMA concentration as a simulant were strongly dependent on the concentrations of BCG and AA. As the
BCG content increased, the visibility of color change in the freshness indicators was apparently improved and the range
of color change could be controlled by contents of AA. Among the as-prepared freshness indicators, ‘G0.12_A0.5” which
consisting 0.12g of BCG and 0.5g of AA was selected as an optimum composition due to the highest visibility at TMA
20 mg% corresponding to the minimal spoilage level. The color of the indicator changed from yellow to green for spoilage
indication of chicken breast, which could be easily seen with the naked eyes and well consistent with the simulation results.
It is expected that our developed freshness indicator can be useful in monitoring various food freshness and quality.

Keywords Freshness indicator, Food quality, Tyvek® substrate, Chicken breast packaging
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Table 1. Chemical compositions of coating solutions for freshness indicators

Sample Code BCG (g) Ethanol (g) EVA (g) AA (g)
G0.12_A0.5 0.12 2 40 0.5
G0.16_A0.5 0.16 2 40 0.5
G0.20_A0.5 0.20 2 40 0.5
G0.12_A0.1 0.12 2 40 0.1
G0.12_A0.5 0.12 2 40 0.5
G0.12_A1.0 0.12 2 40 1.0
(a)
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Preparation of Coating solution is As-prepared coated PET films were
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Fig. 1. () Scheme for fabrication of freshness indicator, and (b) structure and color change of freshness indicator.
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Fig. 2. Growth of Pseudomonas spp and total plate count in
chicken breast stored at 4°C.
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Fig. 3. Changes in CO, and pH of chicken breast stored at 4°C.
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Fig. 4. Changes in TVBN and pH of chicken breast stored at
4°C.
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Table 2. Color change of the fresh indicators depending on the BCG and AA concentrations

Sample cod BCG (g) Acetic acid (g) TMA (mg)

ample code g cetic acid (g 5 T 30 30
G0.12_A0.5 0.12 0.5 . .
G0.16_A0.5 0.16 0.5 . .
G0.20_A0.5 0.20 0.2 . .
G0.12_A0.1 0.12 0.1

G0.12_A0.5 0.12 0.5 . .
G0.12_A1.0 0.12 1.0 .

*The concentration of CO, was maintained at 20%.

AEHoIA A3, BCG T2 0.12 gol™, AA
0.5 g2l SIt)ACIEI 7} TMA 20 mg¥%ollr] Sotow sholst
T e FElg sk o 22Ah)E Btk JUs
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OIS Bk R U A=) e Raksigon,
4°Csh 10°CoIA] 89 B2k Bl olsheta] Wil Tof
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Fig. 5. Color change of the freshness indicators in response to quality difference of chicken breast stored at 4°C and
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Table 3. Changes in TCD values of the freshness indicators using “G0.12_A0.5” at 4°C and 10°C

Temperature Storage day Day 0 Day 2 Day 4 Day 6 Day 8
4°C 0 42 24 13.9 13.6
10°C 0 27.0 143 15.4 16.4
FHE vlgo g pH AAkl BCGEF AAL] 72 A3l AN, A= AYACIH F “G0.12_A0.572] YA
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