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Application of a freshness indicator for monitoring deterioration of fresh-
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ABSTRACT: This research aimed to study the application of a freshness indicator for monitoring the deterioration
of fresh-cut butterhead Lettuce. The indicator was tested on packages containing fresh-cut butterhead lettuce and
stored at a temperature of 4+1°C. It was found that the spoilage indicator has an initial color of green and will
turn yellow when the butterhead lettuce becomes deteriorated on the 7th day of storage. Corresponding to the
increase in carbon dioxide content over the storage period, on the 7th day, the carbon dioxide content was
1.34+0.11%. The total aerobic bacteria of fresh-cut butterhead lettuce increases according to the storage period.
Throughout the storage period of packaged lettuce, the total aerobic bacteria content did not exceed the
specified standard and align with its standard. It conformed to the overall quality criteria that the consumer did
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not accept, which was lower than 5 on the 7th day of storage. The spoilage indicator will help determine whether
fresh-cut butterhead lettuce is of quality and food safety for consumers.
Keywords: spoilage indicator, butterhead lettuce, intelligent packaging
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1‘ €O, [€0:1(&) = [CO,(dis) ™2 [H,€05]  [H*] + [HCO]

Figure 1 The mechanism of spoilage indicator.
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Table 1 Carbon dioxide, oxygen concentration (%) in package, appearance, total aerobic bacteria of butterhead

lettuce and pH indicator during storage at 4+1°C

Concentration (%) Total aerobic

Storage time Appearance
bacteria pH
(days) CO, o, (scores)

(cfu/e)
0 0.88+0.07" 20.08+0.13° 9.00+0.00° 1.00+0.00° 7.0
1 0.85+0.09¢ 19.93+0.18° 9.00+0.00° 1.39+0.06° 7.0
2 0.90+0.12¢ 19.80+0.24¢ 8.60+0.20%° 1.89+0.08" 7.0
3 0.93+0.18° 19.80+0.24¢ 7.40+0.20" 2.61+0.04° 6.8
q 0.95+0.12¢ 19.71+0.061 7.20+0.16 3.72+0.01° 6.6
5 1.05+0.09¢ 19.75+0.19° 6.60+0.20% 3.95+0.03° 6.0
6 1.23+0.07° 19.48+0.25 5.80+0.31% 4.61+0.04° 6.2
7 1.34+0.11° 19.35+0.17¢ 4.60+0.20° 4.63+0.03° 6.0
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Figure 2 Total aerobic bacteria of fresh-cut butterhead lettuce stored at 4+1 °C for 7 days.
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Figure 3 L* value of indicator solution Methyl red:Bromothymol blue:Phenolphthalein

in ratio 1:2:1 at pH 4.6-7.0.
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Figure 4 Chroma value of indicator solution Methyl red:Bromothymol blue:Phenolphthalein

in ratio 1:2:1 at pH 4.6-7.0.



N 52 atiufl 4: 765-776 (2567)./doi10.14456/kaj.2024.xx.

160

140 ~

120 o

100 o

80 A1

Hue angle (°)

60 -

40 -

20

46 4.8 5 52 54 56 58 6 62 64 66 6.8 7
pH

Figure 5 Hue angle (°) of indicator solution Methyl red:Bromothymol blue:Phenolphthalein

in ratio 1:2:1 at pH 4.6-7.0.
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Figure 6 color changed of indicator solution methyl red:bromothymol blue:phenolphthalein in ratio 1:2:1

at pH 4.6-7.0
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Figure 7 The absorbance of the indicator methyl red : bromothymol blue : phenolphthalein in a ratio of

1:2:1atapHofd46to7.0.
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Figure 8 Hue angle of i ndicator formonitoring of fresh-cut butterhead lettuce stored at 4+1°C.

fresh spoiled

Figure 9 Photographs of spoilage indicator formonitoring of fresh-cut butterhead lettuce stored at 4+1°C.
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