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Design of CO, Absorber Mix Tuned for Ripening of Packaged Kimchi

Soo Yeon Jung, Dong Sun Lee, and Duck Soon An*

School of Bioconvergence, Kyungnam University, Changwon, 631-701 Korea

Abstract Calcium hydroxide (CH) reacts with CO, to produce moisture, and sodium carbonate (SC) reacts with CO,
in the presence of moisture. Using these different characteristics of these two reactants, a CH/SC mixture of CO, absorber
tuned for kimchi ripening to produce CO, in a flexible package was selected. A ratio of CH:SC (1:2) in highly gas per-
meable microporous spunbonded film (Tyvek) sachet was found to be appropriate for delayed and consistent CO, absorption
useful for kimchi package. Addition of superabsorbent polymer (SAP) as moisture buffer was helpful for boosting the con-
sistency of CO, absorption. In a package of 0.5 kg kimchi at 10°C, the sachet consisting of 0.794 g of CH + 2.276 g of
SC+ 0.4 g of SAP suppressed its volume expansion and maintained a suitable range of CO, partial pressure (P),) steadily
inside. These optimal conditions may vary depending on the type and salinity of kimchi, storage and distribution temperature,
and the material and area of the absorber sachet. This study showed a potential of mixture CO, absorber to be tuned for CO,
producing packaged kimchi for the purpose of keeping consistent P, at tolerable volume expansion.

Keywords Calcium hydroxide, Sodium carbonate, Superabsorbent polymer, CO, Absorber, CO, pressure
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Table 1. CO, absorber and super absorbent polymer (SAP) amount of sachet in basic absorption capacity test

Treatment* CO, absorber and SAP weight (g)
CH:SC(1:0-B) 0.311 g Ca(OH),+ 0 g Na,CO;4

CH:SC(2:1) 0.207 g Ca(OH),+ 0.148 g Na,CO,

CH:SC(1:2) 0.104 g Ca(OH),+ 0.297 g Na,CO;

CH:SC(1:2)+SAP(0.05)

0.104 g Ca(OH),+0.297 g Na,CO;+ 0.05 g SAP

CH:SC(1:2)+SAP(0.1)

0.104 g Ca(OH),+ 0.297 g Na,CO;+ 0.1 g SAP

*Abbreviations-CH: calcium hydroxide, SC: sodium carbonate, SAP: super absorbent polymer
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Fig. 1. CO, absorbed with absorber type in glass jar installed
with absorber of Table 1 at 10°C. A: CH:SC(1:0-B); O: CH:
SC(2:1); [[]: CH:SC(1:2); M: CH:SC(1:2)+SAP(0.05); ¢: CH:
SC(1:2)+SAP(0.1)
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Fig. 2. (A) CO, partial pressure (Pq,) and (B) free volume
changes of 0.5 kg kimchi packages inserted with CO, absorber
of Table 2 at 10°C. x: Control;~: CH:SC(1:0-K); M: CH:SC
(1:2) + SAP(0.4); @: CH:SC(1:2) + SAP(0.8).
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Table 2. CO, absorber and SAP in sachet applied for 0.5 kg kimchi package

Treatment CO, absorber and SAP weight (g)
Control 0g
CH:SC(1:0-K) 2.383 g Ca(OH),*+0 g Na,CO,

CH:SC(1:2)+SAP(0.4)

0.794 g Ca(OH),+2.276 g Na,CO;+0.4 g SAP

CH:SC(1:2)+SAP(0.8)

0.794 g Ca(OH),+2.276 g Na,CO;+0.8 g SAP
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Table 3. Changed in pH and titratable acidity of kimchi packaged along with CO, absorber of Table 2 and then stored at 10°C

Attribute Time(day) Control CH:SC(1:0-K) CH:SC(1:2)+SAP(0.4) | CH:SC(1:2)+ SAP(0.8)
0 5.36 +0.04 5.36 £0.04 5.36 £0.04 5.36 £ 0.04
5 4.06 = 0.06 4.11£0.05 4.17£0.05 4.11 £0.04
pH 12 3.94+£0.05 3.98+0.01 3.93+£0.01 3.98 +£0.01
19 3.96 + 0.05 3.89+0.03 3.91+0.10 3.92+0.02
21 3.88 £0.01 3.95+0.03 3.97+£0.07 3.96 £ 0.06
0.33+£0.01 0.33+£0.01 0.33£0.01 0.33+£0.01
0.86+£0.01 0.82+£0.01 0.81£0.01 0.84 +£0.01
Titratable acidity (%o 12 1.17+£0.01 1.15+0.01 1.08 £ 0.03 1.13+0.02
19 1.19+£0.09 1.15+0.03 1.19£0.03 1.21+£0.04
21 1.15+£0.04 1.22 £0.04 1.09 £0.03 1.19£0.03
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