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Abstract

To improve the shelf-life of Centella asiatica, Centella asiatica was treated with gel packs containing slow-released chlorine dioxide
(ClO,) gas at 3-5 ppm for 20 days at 4C. The weight loss rate, as well as the changes in pH, color, and texture of the treated
samples, were investigated. The weight of the control and ClO, gas-treated samples was decreased during the storage period. The
change in weight of the control was slightly faster than that of the samples treated with 3 and 4 ppm CIO, gas. The pH of the
control and the ClO, gas treated samples were decreased during the storage period and there was no significant difference between
the control and ClO, gas treated samples. Concerning color (lightness, redness, and yellowness) changes of Centella asiatica during
the storage period, there was no significant difference between the control and ClO, gas treated samples. The change in shear force
in the leaf and stem of Centella asiatica during the storage period was slightly lower in the 4 ppm ClO, gas treated samples (in
the leaf) compared to the control and 3 and 4 ppm ClO, gas treated samples (in the stem) compared to the control and 5 ppm
ClO;, gas treated sample.
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Table 1. Changes in weight of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

(unit: %)
Concentration of Storage period (day)
CIO; gas (ppm) 0 4 9 14 18 20
Control 100.00:£0.00**" 98.35+1.32%48 97.32+0.93"¢ 97.43+0.85"5C 95.760.76™P 95.32+0,35™P
3 ppm 100.00:£0.00** 99.52+0.17%8 98.95+0.24*AP 98.710.24*® 97.33+1.32% 97.02+1.21%
4 ppm 100.00:£0.00** 99.64:0.29*P 08.88+1.22%AP 97.17+1.748 97.67+1.76" 97.23+1.94%8
5 ppm 100.00:£0.00** 99.47+0.22%* 97.51+1.85 96.72+1.33 92.95+0.00° 92.75+0.00™
D Values with different superscripts within a column (**) and a row (*®) were significantly different (p<0.05).
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Table 2. Changes in pH of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

Concentration of

Storage period (day)

CIO; gas (ppm) 0 5 10 15 20
Control 6.030.04*A 5.70£0.14" 5.71£0.01® 5.6020.03*8 5.59+0.04"
3 ppm 6.03+0.04* 5.76:0.01"8 5.68+0.02% 5.74+0.03"8 5.61£0.01*"
4 ppm 6.030.04** 5.77+0.048 5.77+0.01° 5.63+0.01°C 5.6310.01*
5 ppm 6.03£0.04** 5.70+0.04* 5.83+0.02"® 5.56+0.02°F 5.61+0.01°°

D Values with different superscripts within a column (*%) and a row (*®) were significantly different (p<0.05).
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Table 3. Changes in Hunter’s color values of Centella asiatica stored during storage 20 days after chlorine dioxide gas

treatment

Concentration of

Storage period (day)

ClO; gas (ppm) 0 5 10 15 20
L 35.15+3.04*AD 35.3545.65 33.59£1.514 35.44+4.60° 36.814+4.36
Control a -12.58+1.74°® — 11.54+2. 178 - 11.02:1.50*8 -10.16+3.69** - 12.3742.16*8
b 15.1242.57*4 15.3743.90 14.55+1.68" 15.31£3.76* 17.16£3.75
L 35.15+3.04* 36.99+4.36 34.5243.12%4 345742714 35.58+3.15%
3 ppm a - 12.58+1.74*® - 12,4442 388 ~10.88+2.20® -10.15+1.63* - 11.4441.98%8
b 15.1242.57*4 16.48+3.23% 14.8342.64% 14.4342.05% 16.04+2.78%
L 35.15+3.04* 38.15+5.75% 37.0542.15% 33.85+3.86* 34.35+10.574
4 ppm a - 12.58+1.74°® - 13.47+1.68% - 12.1842.95® -10.2542.12% - 12.27+1.38%
b 15.1242.57*48 17.66+3.65* 17.06£1.97*8 14.33+2.93% 17.26+3.47*
L 35.15+3.04* 35.4344.44% 36.09+3.10™* 35.44+4.60°4 35.72+1.84*
5 ppm a - 12.58+1.74°® - 11.09+2.52*8 - 12.60+1.738 -10.16+3.69* - 11.6340.95*8
b 15.1242.57% 15.1143.22%4 16.65+2.70™4 15.32+3.76* 15.75+1.38*

Y Values with different superscripts within a row (*°) and a column (*?) were significantly different (p<0.05).
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Table 4. Changes in shear force of Centella asiatica stored during storage 20 days after chlorine dioxide gas treatment

(unit: kg)

Concentration of Storage period (day)

CIO; gas (ppm) 0 5 10 15 20
Control 0.63+0.27*4 0.66+0.21** 0.69+0.22* 0.69+0.19** 0.79+0.26**
3 ppm Leat 0.63£0.27* 0.59+0.16** 0.74+0.38* 0.78+0.33* 0.77+0.18**
4 ppm 0.63+0.27*4 0.67+0.23** 0.72+£0.20* 0.64+0.16** 0.69+0.18*4
5 ppm 0.63+0.27" 0.67+0.18*8 0.82+0.15*® 0.62+0.30"® 0.86+0.23*4
Control 0.65+0.25" 0.87+0.24™8 0.96+0.33%* 0.79+0.29*8 1.04+0.32*4
3 ppm Stem 0.65+0.25"® 1.05+£0.39** 0.86:0.33%48 0.85+0.43*"8 0.97+0.44*8
4 ppm 0.65+0.25" 0.9120.378 0.67+0.18" 0.80+0.31*48 0.98+0.40**
5 ppm 0.65£0.25*® 0.64+0.24® 1.03£0.34* 1.04+£0.46™* 1.16£0.33**

Y Values with different superscripts within a column (*°) and a row (*®) were significantly different (p<0.05).
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