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Abstract

To prolong the shelf-life of strawberry, samples were treated with gel packs containing slow-released chlorine
dioxide(ClO,) gas at 3~7 ppm for 6 days at room temperature. The weight loss and decay ratio as well as changes in pH,
color and texture properties of the treated samples were investigated. The weight of the control and CIO, gas treated samples
decreased slightly, but the weight of the control changed faster than those of the ClO, gas treated samples during the storage
period. The decay ratio of control was higher than those of the ClO, gas treatments since 4 days of storage. The pH and
acidity in the control and in the ClO, gas treated samples were no differences during storage period. The lightness of
strawberry decreased during storage, but there was no difference in lightness among the treatments even when storage time
was extended. The redness and yellowness of the control showed higher change than those of the ClO, gas treatments during
6 days. The firmness of the control changed more rapidly than those of the ClO, gas treatments during 6 days. Especially,
the samples treated 3 and 5 ppm CIO, gas were the least changed. And the scores for appearance, firmness and overall
acceptance control and 7 ppm ClO, gas treatment decreased more rapidly than those of 3 and 5 ppm treatment.
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Table 1. Release rate of chlorine dioxide gas in generating gel pack

Concentration of

Storage period (day)

Total release content

ClO, gas (ppm) 1 2 3 4 5 6 7 8 (ppmy8 day)
3 0.28 0.20 0.23 0.18 0.18 0.15 0.13 0.13 1.48
5 0.53 0.46 0.4 0.35 0.33 0.38 0.43 0.36 3.24
7 0.76 091 0.66 0.76 0.56 0.51 0.46 0.43 5.05
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Table 2. Changes in weight of strawberry stored during storage 6 days after chlorine dioxide gas treatment (unit: %)

Concentration of

Storage period (day)

ClO, gas (ppm) 0 1 2

3 4 5 6

Control  100.00+£0.00**)  98.73£0.12°¢  97.52+0.61®  96.95+0.14*®  96.32+0.22%"  95.27+0.07®  94.15+0.03%*

. 3 100.00+0.00*  99.18+0.05*® 98.31£0.09°*  97.48+0.08'*  96.77+0.12%*  95.79+0.20™  94.79+0.36**
Weight 5 100.00£0.00**  99.20+0.03"® 98.31+0.12°*  97.51£0.13%*  96.84+0.15**  95.75+0.07™  94.55+0.09%*
7 100.0040.00**  99.35+0.16"* 98.45+0.27°*  97.63+0.12%*  96.91+0.11%*  95.65+0.20™  94.79+0.24%*

Control - - - 4174340 17.71£3.99°*  47.22+16.84"* 70.83+5.89*

Decay 3 - - - 3.13£3.99""  8.33+5.89"  15.28+6.36"  58.33x11.79"*
rate 5 - - - 3.13+3.99°4  521+524°"  11.11+4.81°®  50.00+11.79**
7 - - - 4.1743.40°%  11.46+7.12°°  40.28+13.39"* 58.33+5.89™*

Y Values with different superscripts within a row (*"®) and a column(*~) were significantly different (p<0.05).
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Table 3. Changes in pH of strawberry stored during storage 6 days after chlorine dioxide gas treatment

A9, olsiL
F2 S Hol7|+ st

Wokste] ARsA A% 71l The
3t A3}E= Table 49 Ztt
T8 Zo] AE = 0.78%%

Am] WEE 2%

o, f2ZY e AF F

Concentration of

Storage period (day)

ClO; gas (ppm) 0 2 3 4 5 6
Control 3.62+0.07*Y  3.90+0.17** 3.67+0.20* 3.64+0.08* 3.77+0.29* 3.70+0.36
3 3.62+0.07°* 3.67+0.04°" 3.68+0.13% 3.67+0.08™ 3.35+0.20° 4.1240.10*
5 3.62+0.07* 3.69+0.08"3 3.65+0.13% 3.72£0.19* 3.58+0.51** 3.78+0.32°*
7 3.62+0.07°* 3.63+0.02°° 3.73+0.10%* 3.79+0.20%* 3.63£0.03% 4.05+0.48>
Y Values with different superscripts within a row (*™°) and a column(*?) were significantly different (p<0.05).
Table 4. Changes in acidity of strawberry stored during storage 6 days after chlorine dioxide gas treatment (unit: %)
Concentration of Storage period (day)
ClO; gas (ppm) 0 2 3 4 5 6
Control 0.78+0.03"" 0.75+0.03 0.72+0.05° 0.74+0.03" 0.7020.02° 0.7120.07°
3 0.78+0.03° 0.73+0.06" 0.74+0.04 0.730.05% 0.7120.05% 0.70£0.03°
5 0.78+0.03° 0.75+0.03" 0.75+0.02° 0.72+0.02 0.72+0.02 0.69+0.02°
7 0.78+0.03° 0.75+0.02% 0.720.02" 0.73£0.02 0.72+0.01 0.70+0.03¢

Y Values with different superscripts within a row (*"°) was significantly different (p<0.10).
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Table 5. Changes in Hunter’s color values of strawberry stored during storage 6 days after chlorine dioxide gas treatment

Concentration of

Storage period (day)

CIO; gas (ppm) 0 2 3 4 5 6
Control 31.96+3.07*4) 31.68+3.56" 31.213.16™* 31.63+2.80" 30.27+3.00°8 29244391
3 31.96£3.07* 31.3743.33"* 30.33+3.22% 32.47+3.53* 31.3742.90™4  28.90+3.28%
t 5 31.96+3.07** 30.63+2.94%* 30.28+3.02° 31.64+3.06 31.70+2.924 29.35+3.15%
7 31.96+3.07* 31.68+3.46 30.29+3.00° 32.03+4.05% 31.05£2.66™°  30.03+3.20"
Control 34.68+2.18% 35.83+1.84 35.02+2.02°8 35.13+1.80™* 33.85+2.05°5 33.07+2.24%
3 34.68+2.18% 35.85+1.74 35.1541.72%A8 35.5441.83 35.36+2.29™4 33.25+3.53®
¢ 5 34.68+2.18"* 3523+1.85°%  3561+1.86™ 35.09+2.26™4 35.03+2.75™4 33.89+2.70°A"
7 34.68+2.18*4 34.84+2.08% 34.10+4.34% 34.82+2.12* 34.05+2.08™F 34424224
Control 15.7242.39* 152942574 14.53+2.32" 13.21+2.55% 11774241 13.14+2.20°A8
3 15.7242.39% 15.2942.49%4 14.0742.49° 14.33+3.08™* 13.10£2.324 12.70+2.71®
’ 5 15.72+2.39* 14.78+2.40° 14.27+2.51%4 13.4042.65% 13.46+2.55%4 13.23+2.4148
7 15.7242.39* 15.04+2.64 13.8422.42° 13.5123.22%4 12.80+2.06% 13.662.48"

" Values with different superscripts within a row (™% and a column(*®) were significantly different (p<0.05).
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Table 6. Changes in firmness of strawberry stored during storage 6 days after chlorine dioxide gas treatment (unit: kg)

Concentration of

Storage period (day)

ClO; gas (ppm) 0 2 4 5 6
Control 0.2157£0.0479**  0.2042+0.0353™*  0.1927+0.0345°"  0.1852+0.0435"*  0.1742+0.0438°®  0.1644+0.0536™
3 0.2157£0.0479**  0.2004+0.0377*  0.19710.0416™*  0.1794£0.0334"*  0.1905+0.035b%*®  0.1945+0.0415>*
5 0.2157£0.0479**  0.1979+0.042™  0.19210.0362*  0.1869+0.0329°*  0.1984+0.0405™*  0.1874+0.0329**

7 0.2157+0.0479%  0.1967+0.047%A

0.1949+0.0386"4

0.1883+0.0212°4  0.2065+0.0361™*  0.1857+0.0351°*

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

Ae2E A 4 tE2t £.9122) Fo] Rl
stk et A% 5 ol Follis ol A 2 Wshe
Bgon, ouslds 7ha He@e Wsbh AL Ao 1
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AN % e AR merEgc)

Mehmet & Cengiz(2014)= o|Atstg A4 A E]gE @7 9] A
F T AEE ST AW, d2LEY oSt AT
o] A% 717t W &2 A=E HrkaL stof & Ao} v
W3l HH, ¥]E A 2]k AJ(phase)> HEAIT FUT AHE

Hol= ALo= Yeiten, Kang 5(2016) A3 o]its}
i 7HA AR $FE0] Wolithal s1¢eH, Yoon 5
(2016) B Ao A o|itst g e 7tAE AYSAS
o A% F 227 A3t Aoivkar ste] 2 Ao} vl asy
B ARE 25 A5 235 YeErflch

5. 7|5 ZHA

w7] A A AR oAkt A Fha ARS Yo,
A A1l hE o AR ¥ L B A sEs 249
ZA3}= Table 71} Zch

Table 7. Changes in sensory evaluation of strawberry stored during storage 6 days after chlorine dioxide gas treatment

Concentration of

Storage period (day)

CIO; gas (ppm) 0 2 3 4 5 6
Control 6.4+0.4*) 6.3£0.4* 5.9+0.5 4.3+0.5® 3.4+0.3% 2.7+0.4®
3 6.4+0.4* 6.4£0.3* 5.9+0.5" 4.8+0.4° 4.120.3% 3.3£0.2%
Appearance
5 6.4+0.4* 6.3+0.3** 5.9+0.5 4.8+0.44 4.0£0.5% 3.540.3%
7 6.4+0.4* 6.4+0.3*4 5.8£0.4 42404 3,6+0.3% 2.9+0.3%
Control 6.5+£0.3* 6.4£0.4" 6.120.2°* 5.0£0.3* 3.7£0.2% 2.9+0.4®
. 3 6.5+0.3** 6.4+0.4* 6.120.3" 5.120.4 4.1£0.4" 3.540.3%
Firmness
5 6.5+0.3* 6.3£0.4™* 6.0£0.4°* 5.3£0.4 4.2+0.3% 3.5£0.3%
7 6.5£0.3* 6.4+0.3* 6.120.4°* 5.2+0.5% 4.1£0.3% 3.420.3*
Control 6.2+0.4* 6.1£0.3* 5.6£0.4 4304 3.8+0.3% 2.8+0.4%
3 6.2+0.4* 6.0£0.4™4 5.8+0.5" 45504 3.9£0.4% 3.0£0.4%
Flavor 5 6.2+0.4* 6.0+£0.5* 5.7+0.6™ 4.620.5% 4.0£0.3% 3.040.4%
7 6.2+0.4* 5.940.4* 5.7£0.4% 4.420.5% 3.8+0.4% 2.9+0.4
Control 6.4+0.4* 6.2+0.3* 5.9+0.5" 4.4+0.5 3.5£0.3%® 2.8+0.4%
Overall 3 6.4+0.4* 6.240.3*4 5.8£0.4 4.940.4°48 4.2+0.3% 3.340.3%48
acceptance 5 6.4+0.4* 6.0£0.4 5.9+0.3 51204 4.4£0.4% 3.4+0.3%
7 6.4+0.4* 6.10.4™* 6.0£0.4 4.6+0.5%® 3.6+0.4%" 3.0+0.4°¢

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