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Fig. 2 The relationship between L*, a*, b* and pH value
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6.5 6.97 63.4 479
7.0 6.76 66.3 4.65
9.2 6.74 70.6 4.56
11.9 6.62 722 452
15.6 6.35 75.5 4.46
19.1 6.26 78.7 435
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Table 4 The correlation between ink color change and CO, concentration

e 1 2 3

4 5 6

pH 1i 7.00 6.62 5.84 5.40 5.07 4.56 4.10

L* 58 66 73 60 53 61 50

a* -11 5 17 26 40 59 70

b* 47 52 61 47 45 36 21

CO, KT /% 53 11.9 26.0 40.3 54.5 70.6 93.3
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8
= 60}
b3
= 4dop
z
g 20}
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CO MBI E%
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Fig. 4 The correlation between CO, concentration and
L*, a*, b*
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Fig. 5 The change of CO, concentration observed in

oyster mushroom packaging
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Table 5 The color change of indicating ink in oyster

mushroom packaging and corresponding L*, a*, b* HE
CO, RFUE 1% 5.7 8.9 11.7
pH {H 7.00 6.74 6.62
r — -4 g
i 3 S - ”
AP A ‘
A ;
e . . .
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a* -12 0 6
b* 48 38 50
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Table 6 The color-change comparison between
indicating solution and ink

P R ianiid EE IS
= 14 24 140 24
CO, T EL 1% 53 11.9 5.7 11.7
pH 4 7.00 6.62 7.00 6.62
e . . . .
L* 58 66 60 65
a* -11 5 -12 6
b* 47 52 48 50
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HJE Y CO, BN 5.7% I, $5/Rih s8R
VS Z IR B 6220 AE™=2.45<5;
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Abstract: To visually monitor the CO, concentration in food packaging, CO, sensitive indicators (Methyl Red and
Bromothymol Blue) were prepared by dissolving Methyl Red and Bromothymol Blue with concentration of 0.1% (w/w)
in ethanol solution (50%, v/v). Glycerin and methyl cellulose were the main binder materials for preparing ink. The “Ink
color-pH-CO,” correlation model was established. The detection effect of CO, indicating ink was verified by storing
oyster mushroom in a package, while the discoloration effects of ink and indicating solution were compared. The results
showed that a water-based CO, indicating ink was prepared with a mass ratio of 3:2 of Methyl Red and Bromothymol
Blue, an added glycerin volume ratio of 4 % (v/v), and a methyl cellulose addition of 1.72 % (w/w). It was verified that
the ink could be printed directly on the plastic film as per screen printing. With different CO, concentrations (0 ~ 100
%), the color of indicating ink changed markedly. The color respond of indicating ink in oyster mushroom package
was consistent with the color change of the indicating solution. The results calculated by established “Ink color-pH-
CO,” correlation model were basically in conformity with the experimental ones. It was concluded that under certain
condition of humidity, the indicating ink could visually display the concentration of CO, in the package.
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