1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. 'Food Preserv.

1 24(5), 608-614 (2019

| https://doi.org/10.11002/kjfp.2017.24.5.608

9 LEPIRMEHYLEUY

The Korean Society of Food Preservation

Microbiological changes and quality characteristics of dried persimmon
by chlorine dioxide gas fumigation treatment

Hey-Kyung Moon?, Su-Won Lee!, Wha Jin Lee!, Abul Hossein!, Seul Lee?,
Jong-Kuk Kim?!**

' Department of Food and Food-Service Industry, Kyungpook National University, Sangju 37224, Korea
*Center for Scientific Instruments, Kyungpook National University, Daegu 41566, Koreaa
*Department of Food Science and Biotechnology, Kyungpook National University, Daegu 41566, Korea
*Food and Bio-industry Research Institute, Kyungpook National University, Dacgu 41566, Korea

T
o]
/)]
wn
@,
gn—A
o,
[y
w
OH Y
of
A
[Ny
*

Abstract

This study was conducted to investigate the effect of chlorine dioxide fumigation as a substitute for sulfur fumigation
which has been used as a method to prevent the quality change of persimmon during storage and distribution
process. Dried persimmons were treated with chlorine dioxide gas concentration (0, 15 30, and 45 ppm) and time
(0, 15, 30, and 45 min) and microbiological changes, texture properties and color of the treated samples were
investigated during storage at room temperature. Total aerobic bacteria, yeast and mold numbers after chlorine
dioxide gas fumigation were decreased when compared with the control group. The inhibitory effects of total aerobic
bacteria, yeast, and mold were observed during storage. The texture properties and color value of dried persimmons
were not affected by chlorine dioxide gas fumigation concentration and time. There was no difference in quality
between chlorine dioxide gas fumigation treatment group and control group. These results suggested that chlorine
dioxide gas fumigation treatment can be utilized as a processing technique to secure microbiological storage stability

of dried persimmons.
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Washing water

Sodium
chlorite

Waste liquor ‘

Fig. 1. The photo of chlorine dioxide gas (ClO;) machine.

Conduction
Membrane
(Nation):
Electrolysis of
Sodium chlorite

A, ClO, generation; B, ClO, gas feeder; C, Fumigation chamber; D, ClO, gas generating system.
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Table 1. Changes of total bacterial number in dried persimmon
treated with different concentration of chlorine dioxide gas and
time during storage

(unit: CFU/g)
Cl0, gas  Time Drying period (day)
concenitration (ppm) (min) 1 2 3
0 0 2267:132"9  400.00£25.64"  698.6745.12"
15 7.3310.52" 64338387 37733£14.32™
15 30 500:026% 33.334348Y  210.00£18.46™
45 4.3340.18" 33.3312.54%  128.33£10.67%
15 3.3320.15% 3331096  73.333435%
30 30 - 26740.18Y 63674374
45 - 1332021% 55331421
15 - 1.03£0.00% 1.00£0.01"
45 30 - - -
45 - - -

"Values are meanstSD (n=3).

%The values with different letters in the same column are significantly different
(p<0.09).

9*The values with different letters in the same low are significantly different (p<0.05).

Table 2. Changes of yeast population in dried persimmon treated
with different concentration of chlorine dioxide gas and time
during storage

(unit: CFUJg)
Clo, gas  Time Drying period (day)
concentration (ppm) (min) 1 ) 3
0 0 1067£121%%9 1500184  41.67+3.56"
15 9.67+0.85" 10.67£0.98%  16.00£1.27™
15 30 3.33£0.27% 9.00:0.72%  10.00+0.98"
45 - 300:0.12%  4.67:037%
15 - 167:0.05%  3.00£0.24%
30 30 133£001%  1.83£0.07%
45 - - -
15 - - -
45 30 - - -
45 - - -

DValues are meanstSD (n=3).

%°The values with different letters in the same column are significantly different
(p<0.05).

¥“The values with different letters in the same low are significantly different (p<0.05).
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Table 3. Changes of mold number in dried persimmon treated
with different concentration of chlorine dioxide gas and time
during storage

(unit: CFU/g)
ClO, gas  Time Drying period (day)
concentration (ppm) (min) 1 2 3
0 0 10205287422  54826+3527%  800.85+68.54™
15 - 80.338.51% 4003312674
15 30 1233£1.04%  230.67£15.68"
45 - 20120.10°  4.67:025%
15 - 156:009%  3.67:0.16"
30 30 1071002 2.05:0.04*
45 - - 1330.02%
15 - - 13320.01%
45 30 - - 1331001
45 - - 133£0.01%

"Values are meansSD (n=3).

%The values with different letters in the same column are significantly different
(p<0.05).

9“The values with different letters in the same low are significantly different (p<0.05).
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Table 4. Changes of texture in dried persimmon treated with different concentration of chlorine dioxide gas and time during storage

(10, gas corc. (pprm) 0 15 30 4
Time (min) 0 15 30 45 15 30 45 15 3 45
1day 298.50+77.13"% 33092+11089% 275336507 27492+46.98" 285.58464.19% 237.67+5521% 257.92469.82% 360.08:49.69" 2580887437 249.14+53.56”
Hafg)m 2ay  4375845736% 44558457517 4928317699 S49.33£130.11% 4231711305 (42.58+178.24™ 54350:+154.78™ 539.54£65.73" 456147672 547.92+12023"
3day 7252547521 688.9241529™ 756.08:212.21™ 65470+12310™ 623154203 28™ 552.08+114 34" 368254878 414.58:98.83™ S005+14674™ 68124+140,13™
ldy  051:021™  051:017™  079:0.16™  065:000™  050:014™  046:0.14™ 039021  094:048%  072:038™  046:0.17"
Adh?f;})e““s 2ay  218:083Y 1991050 922+161™  132:0.15Y  355:059%  4041056%  253:035% 15734307 181:0.18Y  153:0.76"

May 4041087 STILOO™  237:0.04% 386037 178:055Y  227:029%  247:075%  269:095%  304:042%  733:L.18"

lday  023:013"  0.19:001™  0142001™  0I7:001™  0.19:001™  0.16£002™  019:001™  015:001™  0.15:001™  0.17:001™
Resilience 2day ~ 0.06+001% 008001  007:001™  0.10:0.02%  005:001™ 008002  007:002%  075:0.14™ 0131005  0.10:005¥
3ay  006:001Y  007:001% 0095001  005:001%  0.11:001% 0071001  006:001%  006:001%  009:001™  0.05:0.01%

lday 0542001  057:001™  050:0.10™ 0542007  055:006™ 0526003  055:005™  048:004™  051:003™ 188027
Cohesiveness 2day ~ 035:001%  037:001% 038005 0431004  037:0.03% 0391001  042:002™  038:002%  0442001*  0.38:0.01Y
3ay 1726021 055:002™  045:0.11°% 03620020  04:001™ 0393002  031:001%  036:001Y  048:003%  055:0.04”

Idy 48130207 5842054 5001055  493:048%  602:088%  4631036% 5126047 5024021 46620197 5.08£0.24™
Springiness g, QIBLLIST  OG4LI2IM A0S ROTHOTI 7920867 10966128  10I8:LTF™ 8BLLIET 100407  99:067

(mm)
3day  1055:1.08™  1380:119™ 932121 921£128%  1024£116™ 973104 8G4ELOTH  T7IELUY 1225:131% 12.89+1.94%
Iday 151.83£1688" 18697£12.78" 138.60£17.64°% 148021603 1586541266 122.72+12.72% 1417541162 17645£1240™ 138.58£1697" 135.12+12.83°*
G‘“‘g)m 2ay 15227413987 165.2241525% 1954741847 2199741665 156.33+1867% 249231455 311.82425.92™ 244.18£17.66™ 195.28+14.15% 208.82£18.38”

3day 26873:1334™  30605+18.68™ 31522+11.03™ 2404241400 270201742 214.93:1431% 11328215217 1470714337 248271454 340.13£18.47™

ldy  7371093%  1086106™ 6942065  723:081"  845:051™  535:0.697  7.19:058% 9221066  686:042"  675:053%
Ch‘(‘mw?)m 2ay 147320817 1576+151% 17.93+137% 1950183 1380136 16731105 4121£529"  1236£128™  2096:151%  20.14:177
3day 308612047 4781:2.18% 2826102 2611:L14% 2692129 2029:183%  908+179%  1166:171%Y 29511115 4395:2.25™

"Values are meansSD (n=15).
%°The values with different letters in the same column are significantly different (p<0.05).
The values with different letters in the same lows are significantly different (p<0.05).

Table 5. Changes of color value in dried persimmon treated with different concentration of chlorine dioxide gas and time during storage
ClO2 gas conc. (ppm) 0 15 30 45
Time (min) 0 15 30 45 15 30 45 15 30 4
lday 26274143%%9 237381 85™% 2534£1 00  27.542037" 242782.95™% 2630:086™ 2247£2.520% 20.941318°%  2150:233%  22.5510.72%
L (ightness) 2day 2535+108™  2663+455™ 23932307  24944331% 2736208 2672+458"  2351:500%  24224022" 2751267 27.64+0.33"
Sy 24512270%  2375:045% 2900447 2676475 2497X280% 26631234 25171279 2491263 2739108 2707211
lday  946:LII™  848:095™  841:L71™  905:LIE™  7.15:085™  885:063™ 7361024  657:0.19%  769:032"Y  572£0307
a (redness) 2day 855051  938:092™ 6712095  980:055™  1069t169™ 863077 868:036™%  739:050"  896:0.76™  7.79:0.83
day 78610247 6620787 927:L77™  10.07+2.99™ 7284102 80904  886:083™  870+L02™  942+068™  929+108™
lday  905:109™  7.82:069™  881:073Y 9212133  759+0.04™  827:113™ 748050 67810317 66910447  661+0207
b (yellowness) 2day  8.10:071™  883t090™  696:057%  893:LI6™  1031:125% 9@3:LII™ 84123  §07:023™  8.88:135™ 868113
3day 7380687 746:042%  1L10£L76%  975:102™ 881128 877:070%  7.69:084%  796:026 894086  898:1.30™
lday 74.18£123™%  7646:1.66™ 7499:081%  72.9410.60% 7578£276™% 74021066 7757:229™  7699:290°  7849223%  77.25:071
day  TAS9H0TI T266:385™  TSOTE200%  T662339%  T3AGELE3™  TASIEITT T6T3HAS0T TSTAH024™  T3ASH2TIOY 7260009
day  75.58:240%  7620:042%  7186+376™  7TA01:339%  TS224261%  T3E6+200%  TS.08£2.34  7533:22.30%  T307+L02Y  7340+175"

AE (total
color difference)

"Values are meansSD (n=10).
%°The values with different letters in the same column are significantly different (p<0.05).
9The values with different letters in the same low are significantly different (p<0.05).
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