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Abstract This study was conducted to investigate the effect of packaging methods and sterilization treatment on stor-
ability and microbial control in paprika fruits. When treated with chlorine dioxide gas for 3, 6, and 12 hours and cold
plasma gas for 1, 3, and 6 hours, and then packed in a carton box and stored in a 8 + 1°C chamber for 7 days, chlorine
dioxide treated 12 hours and plasma treated 6 hours was prevented the development of E-coli and YM(yeast and mold).
Accordingly, the control was treated with chlorine dioxide for 12 hours and plasma for 6 hours, packed using a carton
box and 40,000 cc:m>-day'-atm™ OTR film (MAP), and stored in a 8 = 1°C chamber for 20 days. Fresh weight loss rate
during storage was less than 1% in the MAP treatments, and the visual quality of the MAP treatments was above the
marketability limit until the end of storage. There was no difference in the contents of oxygen, carbon dioxide, and eth-
ylene in the film. In the case of firmness, the chlorine dioxide treatments was low, and the Hunter a" value, which showed
chromaticity, was highest in the Plasma 6h MAP treatment. Off-odor was investigated in the MAP treatments, but it was
very low. The rate of mold growth on the fruit stalk of paprika was the fastest and highest in the chlorine dioxide treated
box packaging treatments, and the lowest in the chlorine dioxide treated MAP treatments at the end of storage. The aer-
obic count in the pulp on the storage end date was the lowest in the plasma treated box packaging treatments, the lowest
number of E-coli in the chlorine dioxide treated MAP treatments, and the lowest yeast & mold in the chlorine dioxide
treated box packaging treatments. As a result, for the inhibition of microorganisms during paprika storage, it is considered
appropriate to treat plasma for 6 hours before storage regardless of the packaging method.
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1. SNN&

TAAFE AR A RS g 2AA
el A8 AGe] vhze)7l U7k’ (Nagano, Rijk Zwaan,
Netherlands) 52 AME-8Ith. F3Z2]71= cocopeat HIA|
(BIO GROW DUO, France)oll A2l om oo ml=x
g7t HE TN RS o] 83Tk Al Foll= g9
o7 ECE 25-3.0dsm™ HAZ dE A7 3087 oF
FE A 2A1ZF 7R shze]gte] Al el w83
oA 108](138] 120 mL) AlelZ2 Fgstich e A4
= 80% ol FAE AL AEste] Aol ARESIITH

2. 4dNE

A AAEe o4l A(Clo,), AL ET=v}cold
plasma)g A3l H, FAEE 272 T olitst
HaE olpkelda 712 WA 7] (Bactericide-mini, Sun clean,
Tokyo, Japan)s ARE3ld 1.0 uL-L! T2 X8k,
ZkRrks 4°C A Aol Fek=wl A 7] (HKF-10,

il

B sS sl gPA S Rall ph=3 £ 7St K|
Biozone Scientific International Inc, Orlando, USA)E A}
gste] Zgk=rt 24F F Rl 2F(0;) TEEE 04
uLL! TEZ XA eHY. olikeld A 0F T F
th& 713 ¥47](PortaSens II, Analytical Technology Inc.,
Oldham, UK)E ARg-sled 43101t

3.NS R ER

it A AIZRE skt oliksid A Tiae 3217,
OAZE, 12417F, k=t 7hAs 1A, 3R, 6417 A
3t 71¥€ 5% Z8A "(carton box)oll EAsI] 8+1
T A2 Auellr] 7d7F Asideh. Al Al 79 $
ojplstd A 12417, EEk=rt 6A17F AFs V1€ frs &
2] 8vkx ZAI} MAP(modified atmosphere packaging)
AElste] 8+ 1°C A ol 20947+ #%si3ith. MAP
o] A= 50 um F72] PP(polypropylene) filmol #l|o]*]
Vg APsle] AaFEHEE £H3I OTR film(Oxygen
transmission rate) 40,000 ccm™?day-atm™ (HEFEHHAGF))
O 123x175x90 mm &719 &3k 7HEA 87153
(SC200-IP, Kumkang, Korea)S AH&-3to] 3191t}
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g, Y 4, T A, 3T 2 =
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A T AR F dhdke FHS WEEE X8
o} 4 W AkA, o]AlElekA: e infrared single beam
sensor(Checkpoint 3, AMETEK mocon, MN, USA), °&#l
FXZ+ gas chromatography(GC-2010, Shimadzu, Kyoto,
Japan)Z =74 38}5th. A== rheometer (Compac-10011, Sun
scientific, Tokyo, Japan), 21 %=%= colorimeter(Konica minolta,
Tokyo, Japan)& ARME-Sle] 02 7|02 g9 = A4,
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t}. iR = Petrifilm TM count(3M Microbiology product,
AA, EC, YM, USA)E AM&-sted 34l 1.0miS Petrifilm
o] BFEa T ARkAFE(35°C, 484171, hAE(35°C, 244]
7h 283l F30](25°C, 72A17HE 47 s, As
& =4 7](Petrifilm Plate Reader, 3M, USA)Z ZAlS}
o] =< (colony form unit: CFUYE log CFU/gSZ 3
7151 THI ),
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Table 1. The fresh weight loss rate, visual quality, aerobic count, E.coli, and yeast & mold of paprika fruit packed with carton box
after sterilization treatments(ClO, and cold plasma) stored for 7 days.

Treatment Fresh weight loss rate Visual quality Aerobic count E.coli Yeast and Mold
(%) (log CFU/g) (log CFU/g) (log CFU/g)

Control 4.5 3.2¢ 2.16bc 3.79a 2.10ab
ClO, 3h 2.6b 4.5a 1.23bc 0.00b 3.16a
6h 2.7b 3.9b 2.16bc 0.00b 1.00ab
12h 2.8b 3.8b 2.10bc 0.00b 1.00ab
Plasma lh 2.1b 3.3c 0.00c 2.86a 1.00ab
3h 2.3b 3.5bc 5.19a 4.32a 1.00ab
6h 2.6b 3.3c 3.00ab 0.00b 0.00b

DMean separation within columns by Duncan’s multiple range test at the 5% level. Values are the means of eight repetitions (n = 8).
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Fig. 1. Change of fresh weight loss rate(A) and visual quality(B) of paprika fruit packed with carton box and 40,000cc OTR film(MAP)
after sterilization treatments(ClO, and cold plasma) stored for 20 days. Vertical bars represent £ SD (n=8).
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Table 2. The firmness, hunter a* value, and off-odor of paprika fruit packed with carton box after sterilization treatments(ClO, and cold

plasma) stored for 20 days.

Packaging Treatment Firmness (N) Hunter a* Off-odor

Initial 38.2bc? 35.5¢ -

Control 46.5a 36.4de 0.0c

Box ClO, 12h 37.3bc 34.2e 0.0c

Plasma 6h 42.3ab 39.2¢cd 0.0c

Control 39.5bc 41.8bc 0.7a

MAP ClO, 12h 37.1c 42.4ab 0.5ab

Plasma 6h 41.7bc 45.1a 0.3b

YMean separation within columns by Duncan’s multiple range test at the 5% level. Values are the means of eight repetitions (n = 8).
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Table 3. The aerobic count, £ coli, and yeast & mold of paprika fruit packed with carton box after sterilization treatments(CIO, and

cold plasma) stored for 20 days.

Packaging Treatment Aerobic count (log CFU/g) E.coli (log CFU/g) Yeast & Mold (log CFU/g)
Control 5.13aV 4.32ab 0.75b
Box ClO, 12h 4.92ab 4.71a 0.00c
plasma 6h 0.75d 3.62cd 0.75b
Control 5.26a 4.29abc 0.75b
MAP ClO, 12h 3.27¢c 3.32d 0.75b
plasma 6h 4.06bc 3.82bcd 1.58a

DMean separation within columns by Duncan’s multiple range test at the 5% level. Values are the means of eight repetitions (n = 8).
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