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Effect of Aqueous Chlorine Dioxide and Citric Acid Treatment on
Microbial Safety and Quality Control of Minimally
Processed and Refrigerated (MPR) Salad
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Hyekyung Chun?, and Kyung Bin Song*
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Aqueous chlorine dioxide and citric acid treatment was introduced to insure microbial safety of minimally
processed and refrigerated (MPR) salad. Salad samples were treated with 50 ppm chlorine dioxide and 1% citric
acid. Chemical treatment decreased total aerobic bacteria, yeast and molds, E. coli, and Listeria by 3.75, 3.47,
341, and 3.38 log cycles, respectively, and polyphenoloxidase activity of MPR salad by 49.73%. Plain water
washing of salads did not effectively decrease microbial growth. These results indicate appropriate chemical
treatment provides microbial safety and quality control in MPR salad during marketing.

Key wor ds. agueous chlorine dioxide, minimally processed and refrigerated salad, microbial safety, polyphenoloxidase

M B

H A w57t wol WskE i AL AFe 71 #
g AF AT 2 7lE o] F8AEA vk 58] Hw
oEo] A¥aA Ayo] wkdglel ule} thololE 5 AR
Aol B #ilo] FiE LY (well-being) S A A
= AlFe] Bol FEHL e FAlolth

A AFS 7Y 5 HE 37 7bee Held 2 Ay
ot Zhe 7SS R Qlste] ko We Favt odSdEn.
a3 AEe AEFELS 98 8 dAM gran negaive
bacteria} yeest 5 2 PIAES 29 ulidd wAESH <
A4 FA7F FEL2). 53] minimaly processed and
refrigerated(MPR) 2= A2 34 % cold water washing® =
Ao Fatgle] 9l nAE I o|EFS AASIL o,
A AHRre 2= ZEE vAE 918 AAE AlA = o
HoH). wEbA A= A EA31aL e AAlIME o

AT

2}
dy
e

zo
=

*Corresponding author: Kyung Bin Song, Department of Food Sci-
ence and Technology, College of Agriculture and Life Sciences,
Chungnam National University, Dagjeon 305-764, Korea

Tel: 82-42-821-6723

Fax: 82-42-825-2664

E-mail: kbsong@cnu.ac.kr

129

o)l
AT

2] nontherma processings ARE-3he] A=) AS3SHaL
v A= AAo =g 7]&oli Ut
3}3H4 xgl+ thermd processingS thAlste] 2]E o) m|iE
3 P S x| = 4 e 7 WHOE MPR AE=
A4 thermal processings & = Sl AIEL] 7kl F-s v
Holt}, 53] dAlF2] TolA AFs A ALt A5 24

ol wheh wr) obAE AF AF 2L BFAels] Beyel o
[e]

Al3Eo

=110
% AzdD Aok WA SRR A2le] B 5 A 2EAR
A Vg 9e Mgl 920t 710 wrsel) e tihe

lomethanes =& chloroamines-2] 2 28 A4Sl wlet
(47) 9% A o B Aol olFold S o] F

olxksld Aol #eh Ayt Eds] A=Al ThE). oAbk
2F S 98 2% slA FEES zb) wiie] ded
Faolld FA] vEEe] ARgaloR ke whide] glovt dantt
Bl gk gado] wom(6) AEE B 7HF &3 pHell
tiste] QP A ZHertial BUEATKT). olikeld A
=AY, Ak, A8 T B okl AAA ATt o]FofR
3L e, o] F(8)2 Atell oliks A &g At o]
Std4n0] A+t S CH, Du 5(92 Akatel olitst
7k Fej2 Aesle] Tl A8l E. coli O-157:H7
Ak, =3 3 5(10y vl ojiksld A 7}
Helste] T AS3h= E coli 0-157:H79] A gz

[ lo ?‘% 2
LT
>4
o
d



130 g2 F et X) A 37 A A 13 (2005)

WS, Andrews 5(11)2 Aj9-9F 7HAjel] olilald A
A HE|ste] AhtES SN, Jamenez-Villared &
(122 41327](ground beef)ol] o]AtstAA4E A E|ste] o]3lEH4
S #sEAC el Barsk vp

Polyphenoloxidass(PPO)y= oLt ofalle] Mok H-9] FoilA]
T4F S dodle 4T F 7 Alshige] o] &
He doFty, A WA= monophenolS o-diphendl® hydrox-
ylaions AFsir]71w F WA= o-diphenolS o-quinonesS =
oxidationA | ZITH(13). §4% ZWe Aty oz AFo] JYF
7Hx18} QY FAE slErT)7] dEel AEAkgel eiA
A33E FIA7I7] S PPOS] 438 A7 IE Aol &
23ltH14). PPOE BEA3}t A1717] fletd 71Exes & 4
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(14-16).
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MPR salade| M=
2 A AREE AiFe HAFIA] 2AelAN gL
A& FYste] 24h ol Aol ARE-SHATE MPR A=

H|E(Beta wulgaris var. Crunta), 414 Z(Angdica Utilis
Makino), /d5=(Lactuca sativa), 2]-8- TS| (Taraxacan offici-
nale Weber), % F 2~ (Lactuca sativa L. var. Longifolia), S22
AHLactuca sativa L. var. Lollo Rossa), 2| <l(Lactuca sativa
L.), AlY(Brassca oleracea var. acephala D.C.(Al€f.)) 5 87HA]
£ AAst FF Ve 57 st Alx stk
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ol4kald A gol& chlorine dioxide generator system(CH,O
Inc., Olympia, Washington, USA)S- AR8-sle] A% sisler &
%= iodometry standard method(17)2 ©]-&3at] =434t}

MPR salad?| sl&t% X{2|

Azo Zolde f7l= 2 A Ss AL 32 Ay
= A4 AA(Aldean 7.0, CH,O Inc, Olympia, WA, USA)
£ o]&ste] 1A} AIHE St AlAl RS AASH] S8 &
2 23] MASIAT oisldA ses B A7 Ay AT
A3H18)°ll wet 50 ppmell A 57 Asked A st o4t
34 2g] F 2x20om A7|2 AH3 T ditric acid 1%(wWiv)
el 1327 FA st Asiink. ixTe L 2004
olrtstda Wil =& Asidith Agrt ¢ad deEs 9
A 5715 olgste €A1zl & polyethylene terephthalate
(PET) RS o83l 150g% A5l 10°CollM #dsisict.

M= 0jdEe 53

MPR A2= 10gS #43 & cheese doth® A#A] crude
extracts FE3I9 . FEF oude extracts 0.1% derile pep-
tone water= 3]X3ted wljx]el] E5=3te] wigslal FA3E colony
= At AlFE cude extract mLZ colony forming unit
(CFU)S] A2 YepQtE & Aol AR-E A vzl F

3714 Ma-& plae count agar(PCA, Difco Co., Deroit, M,
USA)E AM8-3I9al ERe} F%ol= potato dextrose agar(PDA,
Difco Co., Detroit, MI, USA), th-d+2 chromogenic E. coli/
coliform media(Oxoid Ltd.,, Basngstoke, Hampshire, England,
UK), Listeriad> Ligteria sdective agar base(Oxoid Ltd., Bas
ingstoke, Hampshire, England, UK)Z A& &Faith.
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Table 1. Effect of chemical treatment on the microorganism of MPR salad

Media Treatment Population (log,, CFU/mL) Reduction in population
CA No treatment 6.96+0.05
i + +
(Total aerobic bacteria) Wat_er washing 5.98+0.11 098 + 0.11
Chemical trestment 321+0.01 3.75+0.01
PDA No treatment 5.67+0.05
Water washing 4.19+0.02 147+0.02
Y Mol
(veast and Mold) Chemical trestment 22+014 347+0.14
EC No treatment 552+0.12
i + +
(Escherichia coli) Wat.er washing 459+0.13 0.93+0.13
Chemical trestment 2.11+0.03 3.41+0.03
o ) No treatment 48+0.01
L'ag'iiﬁfgs)agar Weater washing 381+013 099+013
' Chemical trestment 142+0.19 3.38+0.19
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Fig. 1. Effect of chemical treatment on the microbial growth of MPR salad.
a total aerobic bacteria, b: yeast and mold, c: Escherichia coli d: Listeria spp.

@: water washing, A : chemical treatment.
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Fig. 2. Effect of chemical treatment on the weight and moisture
content of MPR salad.

a weight loss, b: moisture content.

@: water washing, A : chemical treatment.
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Table 2. Effect of chemical treatment on PPO activity of MPR
salad

Specific activity Relative activity
Treatment (unimg) %)
No treatment 22321 100
Water washing 16236 72.73
Chemical treatment 11102 49.73
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Fig. 3. Effect of chemical treatment on the polyphenol oxidase
activity of MPR salad.
@: water washing, A : chemical treatment.
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