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Quality Changes of Cherry Tomato with Different
Chlorine Dioxide (ClO,) Gas Treatments during Storage
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Abstract  The effects of chlorine dioxide gas (ClO,) treatments between high-concentration-short-time and low-concen-
tration-long-time on maintaining the quality of cherry tomatoes (Lycopersicon esculentum Mill. cv ‘unicorn’) were inves-
tigated. Tomatoes were treated with 5 ppm for 10 min and 10 ppm for 3 min as high-concentration-short-time ClO, gas treat-
ment conditions and 1 ppm for once a day interval in terms of low-concentration-long-time CIO, gas treatment condition,
respectively. After ClO, gas treatments, tomatoes were storage at 5 and 23°C for 7 days. Weight loss, changes in tomato
color, firmness, soluble solids content, pH, growth of total microorganism, and decay rate were evaluated. On day 7, toma-
toes treated with chlorine dioxide gas showed low values of respiratory rate, total microbial growth, and decay rate compared
to those of tomato without chlorine dioxide gas treatment. Additionally, tomatoes treated the chlorine dioxide were kept the
values of firmness and soluble solids content during storage. However, chlorine dioxide gas treatment on tomatoes had no
direct effect on weight loss, pH, and color. Results showed that both ClO, concentration and treatment time played the impor-
tant roles for keeping the quality of tomatoes during storage. Tomatoes with chlorine dioxide gas treatment of low-con-
centration-long-time had more effective values of firmness, the total microbial growth, and decay rate than those with two
chlorine dioxide gas treatments of high-concentration-short-time. Results suggest the potential use of chlorine dioxide gas
treatment of low-concentration-long-time as an highly effective method for keeping the freshness of cherry tomato.
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Fig. 1. The pictures of 50 mm acrylic container(400x250x200
mm) for ClO, gas pre-treatment (A) and PET container(265x
205x55 mm) for storage (B).
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Table 1. The treatment conditions of CIO, gas
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Methods ClO, concentrations (ppm) Treatment time (minute) Basic concepts
No treatment 0 0 Control
Pre-treatment [ 5 10 HCST*
Pre-treatment 11 10 3 HCST
Continuous treatment 1 Once a day LCLT**

*HCST and LCLT** mean the high-concentration-short-time and low-concentration-long-time of ClO, gas treatments.
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Fig. 2. Changes in gas composition of stored tomatoes according to different ClO, treatments.
A-D: Values with different capital letters(A~D) among tomato of same storage day of different treatments are significantly different at

p<0.05 based on Duncan's multiple range test.

a-e: Values with different small letters(a~e) among tomato of same treatments during storage days are significantly different at p<0.05

based on Duncan's multiple range test.
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. Changes in weight loss of stored tomatoes according to different ClO, treatments.
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Table 2. Firmness, Soluble solid content, and pH values of stored tomatoes according to different CIO, treatments

Storage period

Soluble solid content

Treatment (5°C) (day) Firmness (N) (°Brix) pH value
0 9.0140.43DA%2)33) 5.0340.15%2 4.13£0.062
1 8.73+0.49%2 4.8340.15% 4.2040.10"
Control 3 7.8040.104° 4.8340.154 4.2340.06%
5 7.3340.062b° 4.63+0.064° 4.360.064°
7 7.0340.15%° 4.6310.064° 4.50£0.044¢
0 9.0440.124¢ 4.97+0.254 4.304+0.1082
Protreatment 1 1 8.97+0.6442 5.00+0.2042 4.40£0.10820
(Sre' rrrfa ‘fz)ezﬁn) 3 8.33+0.12PC 4870237 44340127
ppm, 5 Bbe Aa Bb
7.7340.25 4.7340.12 4.5740.12
7 7.30+0.26%¢ 4.7340.1242 4.60+0.104°
0 8.98+0.1542 5.00+0.201? 4.1740.06"B2
1 8.9340.5942 4.90+0.174% 4.3340.12AB®
Pre-treatment 11 3 8.13+0.15% 4.80+0.10°® 4.4340.15"°
(10 ppm, 3 min) Mt it it
5 7.50+0.108% 4.77+0.064 4.40+0.108>
7 7.2040.10%¢ 4.67+0.064° 4.5740.154°
0 9.00+0.614¢ 5.00£0.10%2 4.2040.107B2
Cont 1 8.9740.55%2 4.9010.174% 4.4010.065°
t‘r’:a;;‘fn‘tls 3 8.57+0.21C% 4.80+0.127° 4.4040.10A°
5 8.2040.20%" 4.7740.064° 4.4340.067B°
7 7.9040.108° 4.70+0.104P 4.50+0.104°
i Soluble solid content
Treatment (23°C) Stora(gdeay[;erlod Firmness (N) o e(:];)rlix)con en pH value
0 8.7840.1242 5.0610.1242 4.1740.062
1 7.6010.104° 4.87+0.124 4.2340.064
Control 3 7.20+0.104b 4.87+0.114% 4.27+0.104°
5 4.87+0.124¢ 4.67+0.124° 4.40£0.174¢
7 2.8740.424¢ 3.9340.314¢ 4.5340.06*¢
0 8.83+0.40%2 5.0140.1242 4.2740.1242
Protreatment | 1 8.3340.1242 5.01+0.1182 4.37+0.154B®
(Sre' Irfa %e;in) 3 7.2040.40"° 4.9340. 127 4.40+0.107
ppm, Bbe Ab Bb
5 6.5310.23 4.80£0.10 4.5340.06
7 5.93+0.81% 4.60+0.10% 4.57+0.124
0 8.8610.21* 5.1340.12% 4.2040.10%
Pre-treatment 11 1 7.70%1.054 5.00+0.104%° 4.37+0.06""
e 3 6.80+1.06°™ 4.8740.12°% 4474015
(10 ppm, 3 min) e — -
5 5.87+0.614B¢ 4.7340.124¢ 4.43+0.06
7 4.60+0.26™ 4.3340.12% 4.50%0.10*
0 8.8040.17* 5.0740.12% 4.1740.12%
Coni 1 8.63%0.294 5.00£0.114P 4.4340.06"
e 3 8,400,405 4.87+0.12°% 4.43+0.127
5 8.1040.26°" 4.8040.217¢ 4.43%0.06"°
7 7.73%0.25" 4.5340.12%¢ 4.47+0.06"°

DAveragetstandard deviation of triplicate determinations.
DValues with different capital letters(A~D) among tomato of same storage day of different treatments are significantly different at

p<0.05 based on Duncan's multiple range test.

DValues with different small letters(a~d) among tomato of same treatments during storage days are significantly different at p<0.05
based on Duncan's multiple range test.
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Table 3. Hunter color values of stored tomatoes according to different ClO, treatments
Treatment (5°C) | Storage period (day) LY 22) b
0 26.40£0.1094526) 19.63+0.85%% 22.2040.1042
1 26.27+0.064% 19.93+1.89%8 22.00+0.624%
Control 3 26.27+0.4742 20.03+0.8142 21.7340.1542
5 26.1340.384% 19.13+0.93%8 20.10+1.3942
7 26.0010.624? 20.3040.301? 21.5340.40%?
0 26.5040.7248 18.13£2.2742 22.9341.3342
P anent 1 1 26.40+0.70%2 18.73+1.63%% 22.43+1.2942
re-treatment 3 26.1340.47% 18.87+1.70% 22.10+1.65%
(5 ppm, 10 min)
5 26.6310.21482 19.2340.5542 21.4040.824%
7 26.1040.56¢ 19.5040.95%8 21.40+0.6142
0 26.67+0.5942 19.53+0.55%8 22.57+0.9542
Pre-treatment 1I 1 26.63+0.814% 20.20+2.1042 22.2740.95%2
(if)'pr;i n;eiin) 3 26.50+0.72° 20.23+1.397 21.93+0. 124
’ 5 27.03+0.1552 20.3340.7412 21.03+0.40%¢
7 26.4740.5548 20.97+1.8548 21.1740.154b¢
0 26.50+0.614% 20.17+0.4242 22.27+0.3542
Coni 1 26.67+0.9142 19.93+0.6148 21.1310.504b
t
t(r’;aigl‘zl‘;s 3 26.50+0.627 20.30+0.95 21.5740.06*
5 26.6310.7652 19.20+1.49%8 20.77+0.914b
7 25.8740.86% 20.87+1.0548 21.3340.504%
Treatment (23°C) | Storage period (day) L a b
0 26.30+0.26"% 19.47+1.1142 22.03+0.3142
1 26.10+0.261* 19.7741.9748 21.8340.76"*
Control 3 26.1040.201? 19.8740.90%? 21.5740.4242
5 25.9740.3148 18.9740.90%% 19.9341.25%2
7 25.8340.474% 20.1340.5742 21.4340.2942
0 26.33140.8442 19.80+5.1348 22.77+1.4242
Pre-treatment | 1 26.2340.854% 20.40+4.5142 2227414142
re-treatment 3 25.97+0.35M 20.53+4 577 21.93+1.837
(5 ppm, 10 min)
5 26.4740.494B2 20.90+3.164% 21.2341.05%2
7 25.93+0.8342 21.1743.1242 21.2340.3242
0 26.50+0.461% 19.70£0.6148 22.73+1.0742
P 1 26.4740.7142 20.3742.2242 22.43+1.075%
re-treatment I 3 26.3320.55M 20.40+1 487 22,1040 36°®
(10 ppm, 3 min)
5 26.8740.3552 20.5040.8744 21.2040.364°
7 26.30+0.26"* 21.13+1.7442 21.3740.214%
0 26.3340.3242 19.50+0.9248 22.4340.614%
Conti 1 26.50£0.624% 19.2741.40% 21.3340.64"°
t
t;’:a;;‘;‘;‘f 3 26.33%0.35A 19.6320.67A2 21.6040.007
5 26.47+0.58482 18.53+0.40%8 20.90+0.784b
7 25.6340.501% 20.20+1.5442 21.3740.314b

DL: (0)Black ~ (100)White. “a: (-)Green ~ (+)Red. *)b: (-)Blue ~ (+)Yellow. Y Averagetstandard deviation of triplicate determinations.
alues with different capital letters(A~D) among tomato of same storage day of different treatments are significantly different at

dVal ith diff; pital 1 A~D) g f ge day of diff ignificantly diffc

p<0.05 based on Duncan's multiple range test.

OValues with different small letters(a~d) among tomato of same treatments during storage days are significantly different at p<0.05

based on Duncan's multiple range test.
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Fig. 4. Changes in total microbial growth on stored tomatoes according to different ClO, treatments.
A-C: Values with different capital letters(A~C) among tomato of same storage day of different treatments are significantly different at

p<0.05 based on Duncan's multiple range test.

a-c: Values with different small letters(a~c) among tomato of same treatments during storage days are significantly different at p<0.05

based on Duncan's multiple range test.
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Fig. 5. Decay rate of tomatoes according to different C10, treat-
ments on day 7.

a-c: Values with different small letters(a~c) among tomato of
same storage day of different treatments are significantly dif-
ferent at p<0.05 based on Duncan's multiple range test.
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