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Abstract

The purpose of this study was to investigate antimicrobial effectiveness of Omija (Schizandra chinensis Baillon)
treated with ClO, (chlorine dioxide) concentration (10, 15, 20, 25 and 30 ppm), washing time (30, 60 and 90
sec) and multiple proportion (x1, x2, x3 and x4). The seven groups were divided into control (Omija without
washing water treatment), W-T (Omija treated by tap water (20+1°C) for 30 seconds), C10,-10 (Omija treated

by 10 ppm Cl0,), ClO,-15 (Omija treated by 15 ppm ClOy),

C10,-20 (Omija treated by 20 ppm Cl0,), Cl0,-25

(Omija treated by 25 ppm ClO,), C10,-30 (Omija treated by 30 ppm ClO;), and then they were detected number
of total aerobic bacteria, yeast and mold. The rate of inactivation was found, for microorganisms of total aerobic
bacteria, yeast and mold, to increase with a increase of ClO, treatment concentration and multiple proportion.
No total aerobic bacteria, yeast and mold in ClO-30 sample treated for 30 sec, ClO»-15 treated for 60 sec and
Cl0>-10 treated for 90 sec were detected, and in ClO»-30 Omija with multiple proportion x1 (Omija : 30 ppm
ClO; solution ratio was 1:1 (w/w)), C10,-20 with x2 (Omija : 20 ppm ClO; solution ratio was 1:2 (w/w)) and

C10,-15 with x4 (Omija :

15 ppm CIO; solution ratio was 1:4 (w/w)) respectively.
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Hagh, mlab gl Ak 9 o) atbsld gt AR
ANaFe] ANTA|R AR E o] ko E H7kE A F4iHE
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oA AATHClO) = IFE] 0]kl 4-8-H(CLOEEF,
FZE 27, g=n)S FUsk 10, 15, 20, 25, 30
ppme] FEZ 3]A5te] HH AH5E A ARSI
Hatslriass 35%  HAESFAEAMH0,,  Junsei
Chemical Co., Japan)S T3t 10 ppme] FE = 3] 4)&}
of W AFFE AR ARSI TR, olikstE A
T, sl MES MEe 2R 100 g= AlFH S
100 mLZ Z} %]2]7te]l 30% <t A3 & i 7|5
AAs ] PAELHY] AEE AT

T F A58 Al 41208 A6s (2013)

20|xte| MAF SRl o= MH Xz

AHF Sl wE emA}F AlF A2]2 tiZ7(control)
= Faste] AlHstA] 92 LvlAl, Water A 2] TH(W-T)=
T8 3 stk 1 AH3 )AL, o]kt ga A
T(ClO-10)= 3§ °o]2b8td e 10 ppme ]88}
F9 AHZE erjal, Fatskea AT (H0,-10)= 8
T IS 10 ppme o835kl EH AH 3 QrjatE
ZF A= WA} 100 g= Al 100 mLE 30% F<t
F AHR & 2715 AlAs] 234 100 mLoll 1023
HEst] 2L o8] Qrixt w19 F 5714 Al

g Fgold nAE d5E FAsAH

RO[Rle| sTY o[AslAas ME AlZIo| T2 MZ X2|

AlF Azt w2 Qm|z} AlF 222 o) 27 (control) =
Fghsto] A AR & r}, Water A 2lF(W-T)<
g & SR 39 AFHS ou|A, o)kstd A AT
(Cl0»-10, ClO,-15, Cl0,-20, Cl0,-25, ClO,-30)& 3 &
o]4ka} 4 4~4= 10 ppm, 15 ppm, 20 ppm, 25 ppm, 30 ppm=
o] g8t} T MAS QuAZ 7} A tE SHA} 100
g5 A HSF 100 mLE 30%, 60%, 903 B¢ W A ¥ 3
% E715 AASIY "4 100 mLol| 10E3F HE3)
HAENE o] &3l vz} ke F 57143 M &
9 Fgole] mAE #4E SGsATh

[Eulied

20[|Xe| S oAtstHA MA vl [E ME& XAE|

AZ gl wE u]R} AF A2 o) 37 (control)=
FEste] MR 2 2mR}, Water A2 FW-DE
3 & FfEk W AFHS Q) o)iketda AT
(Cl0:-10, ClO,-15, Cl0,-20, Cl0,-25, ClO,-30)E 58 &
o] 4+8} 424 10 ppm, 15 ppm, 20 ppm, 25 ppm, 30 ppm==-
olg&3te] W AH S QmrtZ 7} M F= 2H]A}F 100
gS AlHF Hig(x1, %2, x3, x4) 100 mL, 200 mL, 300
mL, 400 mLZ 30% < 11 AlFg § 7|5 AAs)
34 100 mLol 10583 &35l JEAS o]83le] Q]
2 799 F 5714 Alda R 9 Fgolo] niE 75
£ 3743

OjdsE o+ 53

Lenar Ao mE HEHL 272 AFHEHA] 2
2)2] Tcontrol) &} B2 A|H 3 2] 2] TW-T), o|Aksted 2]
2] 7H(Cl0x-10, Cl0:-15, Cl0,-20, ClO,-25, Cl0»-30)2] Al &
o tigh A E FFE SH35] Sl FEHS 085% NaCl
of "Fytgeell H7Fe o3 1 mLE F35ke] 1070 3]4H 9
A w2 A% & 84 dAHS 02 mLY 53
o F 3714 M2 plate count agar(PCA, Difco Co.,
Detroit, MI, USA)S A}-8-3}o] 37CollA 247t vjeka}a,
a5 9 o] potato dextrose agar(PDA, Difco Co.)E
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ARg-ste] 25Tl A 37 ui &k 3wl Aol FAE colony
At log CFU/go = YEISIY. HEE P&
= A& g9 log colony forming unit(CFU)Z LEFH 1L
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20|xte| MEH+ EF0 ME D|¥E T+ 54

LuAte] 8 & A HF FRO| WE PAE T 573
A= Table 19 YERN AT

% 3717 Al AHsEA %2 2 H|AKcontrol)T©]
546 log CFU/gZ 7 B& 147t SAE AL, & AlFH
2] 5.18 log CFUJg, #4H8l42 10 ppm AE A2+
= 4.88 log CFU/g, |48t 45= 10 ppm A% A2]<
4.85 log CFUJg =02 #77F SR UL, AlHsHA] 32
control Bt} 74t th X Y Fgo] g AlHEHA|
%S Qv A}(control)it0] 5.11 log CFU/gE 7HE Be #4
7F SAERCH, F AlH H2F= 504 log CFU/gE A3
S}A] 942 control 7+ Bt} Fo 531, o4kt E 44 10 ppm
A A 2]+ 445 log CFU/g= 75471 S5, 4t
k4 10 ppm AlZ 22T 4.49 log CFUJg Htbe= A d
H7E de ASE YELTE o]= Kim 52009 A5, A7,
T2 olikstAaat FrkEAE AE7t Eoll A3 As
o Hlg] Fxt Al aFpAolgh= A-AFtel |81
oh eujake] A H SR mE wAE T 54 2,
AHB}A] @& TH(control) B =412 AEFRT o] 4hst¢d
g AT B Bilsris ATt T4, 28 9
o] #7t A AeS STk

Table 1. Effect of different washing water on microorganism of
Omija (Schizndra chinensis Baillon)
Microorganism (log CFU/g)

Treatment”
Total aerobic bacteria Yeast and mold
Control 5.46 5.11
W-T 5.18 504
Clo,-10 4.85 445
H,0,-10 4.88 449

"Control: Omija without washing water,,W-T: Omija treated by water (20+1C) for
30 seconds, ClO»-10: Omija treated by 10 ppm ClO:-10 for 30 seconds , H;0.-10:
Omija treated by 10 ppm H,0,-10 for 30 seconds.

Walues are the means of triples experiments.

20|Re] sEH o|MSHAT ME AlZio] ME O|MS
7+ 58
QuR} 5281 T A|Z A7
£ Table 201 YERHATH
% 3714 A 34 A AF AR 302 Tl A

£ o 34 34 20

= AH3HA] k& %] F(control) 5.53 log CFU/gE 7173
woky, & AlE 229t 5.04 log CFU/g, ©]4k3td a4
2] & 10 ppme 5.00 log CFU/g, 15 ppm< 4.41 log
CFU/g, 20 ppm<> 3.43 log CFU/g, 25 ppm< 2.70 log CFU/g
2 30 ppme HEE A FA, o|iS A ag w5 S
52 d5E Zadhe Ao Yehdth AFHAIZE 602
ATl A AHsHA] 282 A 2] F-(control) 7} 4.11 log
CFU/g= 7H4 Bal, & A1 28T+ 3.00 log CFU/g,
o]xke}d 4= A2 10 ppm 2.00 log CFU/gZ 15 ppm
ool HEHA BT AHAIZE 0% ATl A=
A2 8}A] ¢ control 7= 3.26 log CFU/g2 ka1, &
AlZ AT 2.11 log CFU/g, o)Ak d 44 A7 &
T HAEHA otk

Table 2. Effect of different ClO, concentrations and washing time
on microorganism of Omija (Schizndra chinensis Baillon)

Microorganism Sample” Washing time (sec)
(log CFUfg) 30 60 90
Control 553 411 326
W-T 5.04 300 211
Cl0,-10 500 2.00 0
Total aer.obic 0,15 441 0 0
bacteria
10,20 343 0 0
10,25 2.70 0 0
10,30 0 0 0
Control 520 364 330
W-T 500 326 2.00
0,10 449 200 0
Yeastand i 15 343 0 0
10,20 234 0 0
10,25 13 0 0
10,30 0 0 0

"Control: Omija without washing water, W-T: Omija treated by water (20£1°C) for
30 sec, ClOx-10 : Omija treated by 10 ppm ClO, for 30 sec, ClO,-15 : Omija
treated by 15 ppm ClO, for 30 sec, ClO,-20 : Omija treated by 20 ppm ClO,
for 30 sec, ClOx-25: Omija treated by 25 ppm ClO, for 30 sec ,Cl0,-30: Omija
treated by 30 ppm ClO, for 30 sec.

Walues are the means of triples experiments.

AR 9 Fgold g 34 23 302 AgTFolMe
A H38A] -2 control = 5.20 log CFU/gZ 7 Be
5 eI, & A1 AgTt= 500 log CFUJg, )4k}
Ass A TE 10 ppmS 449 log CFUJg, 15 ppme 343
log CFU/g, 20 ppm<= 2.34 log CFU/g, 25 ppm< 1.32 log
CFU/gE olXHstdasd &7t S718a5 d9< Ha
= Ao® Yk, 30 ppmell X = HEHA R
60z AHeFoll= AHSHA] -2 control= 3.64 log
CFUJg, & A2 Ag]7-= 3.26 log CFU/g, ©|Ats A<
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10 ppm-& 2.00 log CFU/g= YEFEL, 15 ppm ©]4e] F%
AME AEHA &tk 0% ATl AHshA e
control -7} 3.30 log CFUJg, &A% 2.00 log CFU/g,
ojatsld A AT FoMe BF AEHA FUTh

£ APZAAE Kim 5219 450l oistdATFE 5
THZ A A5 A wxo HlEHstd s A
a3} Ae A7 B} AXEFH A, Pak 5(22)2 ©]4
e Frdd WE JAAAPE TAGY] FAagE S
& A3, 2719 A5 A F 27 3.6 log CFU/gell A 10
ppmol A& =] 3050 10" CFU/g ©]3}, 20 ppmol A&
2083 10" CFU/g ©]8}, 30 ppmol A& 1023 10' CFU/g
olslZ Fradtittal it £ AP A} fAlsk B
S YeEPES 3918 4= ek Rk AlF Az e
| AE T S A, AHEEA] 942 FH(control) E EA
A AgFe AFHATe] ZojHE Ao mE a3E B
T fRen, o]aksld A T 30 ppm ClAME 30%, 15
ppmOl A& 60%, 10 ppmoll A€ 903 AA] HEEA] &3
t}. oxtgl o] wrrt ket AlF Algte] dojR
of wel mAE 7] A7s a5 AT 4 ATk
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20|xte| s=Y oMl MES vl TE O
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Quat 5 2 AHF wjge] wWE s T
A= Table 30 YER ATt

% 314 At w5 4 A -G <1ddAE AlHst
A] 242 control ¥ =M% ]G A = 5.56 log CFU/g,
5.15 log CFU/gE 7} B2 #55 YA, olitstd
25 A TE 10 ppmol A 4.86 log CFU/g, 15 ppme©ilA]
4.28 log CFU/g, 20 ppm®l|A] 3.32 log CFU/g, 25 ppm®l| X =
2.62 log CFUJg= ©|Xsldaa w57t S71etl whet v
& oo 2AaE YERRIAL 30 ppmoll M= HEHA &
KTk AHF 2R Al H g Aol M AlHEA] o
2 control -7} 5.11 log CFU/g, & A2 X2 4.43 log
CFU/g, oAkt AElT+= 10 ppmolA 3.52 log
CFU/g, 15 ppmol| 4] 3.32 log CFU/gS YERJSICH, 20
ppm )¢ AT e AESEHA Btk AFHG 32 A
235k Aol Me AlHSIA] &2 control 77} 4.28 log
CFU/g, EAM2 ]+ 3.78 log CFUJg, ©]3tata i A
2= 10 ppmol A 3.36 log CFU/g, 15 ppmollA] 2.86 log
CFU/gS YeleH, 20 ppm o] A2l Tl = HEH
2 sttt AlHG 42 AHT Aol e MHEHA|
22 control 77} 3.86 log CFU/g, &A14 A 2|7+ 3.69
log CFU/g, ©]2Fstd a4 A2+ 10 ppmol| A%t 2.91 log
CFRU/gE YERIR1SH, 15 ppm o) A2 FolX= HEH
A ettt

3R g Fgo] i A A AFHG <19 E AlF st
A ¢+& control 7= 5.34 log CFU/gZ 7FF B& 455

AN
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Yehlom, E413 A2]7= 5.04 log CFUJg, ©]2Heh<d
24 10 ppm-E 4.43 log CFU/g, 15 ppmS 3.32 log CFU/g,
20 ppm-> 2.28 log CFU/g, 25 ppm< 1.38 log CFU/gZ ©]4k
st F=rt Sl wae AL, 30 ppmell
M HASHA stk AlFEF 2R AlH S 22T
e AR -8 control -7} 5.23 log CFU/g, & A%
A 2] 4.45 log CFUJg, ©]4tstd44 A 2]4+< 10 ppm
ol A 3.58 log CFU/g, 15 ppm©l| A 3.00 log CFU/g-S YERY
o1, 20 ppm oY A2l M= AEEHA] E3heh AlFH
T 32 A HE Aol A= AH8HA] %2 control 77}
441 log CFUJg, =413 #2]7-< 3.15 log CFU/g, ©|4tst4
294 AT 10 ppmol A 2.18 log CFU/g, 15 ppm ©|4
A FolMe HEHA FAdth AHF 4z -3 2
ToAM = AFEA] 242 control 17} 3.87 log CFU/g, &4
2 Ag]qt= 2.76 log CFU/g, ©]4Fsta A4 A2+ 10
ppmo| ATt 1.43 log CFU/gE YERH NS ™, 15 ppm )%
A FoM s AEEHA FATh

LmRte] A AHulgrol] ME vAE T4 S A, AlE
SHA] -2 A2 TH(control) E EAM|H AT MAHul4r)
It E AlHol e a3E & IeH, AH wie
of W HAE APE &= o]4keldA F5 30 ppmoll A
= x1, 20 ppmo A= x2, 15 ppmol M= x42 A =
Aldat &8 9 F3ol7F SAHHA gtk ol 23R

Table 3. Effect of different ClO, concentrations and multiple
proportions of washing water on microorganism of Omija
(Schizmndra chinensis Baillon)

Multiples of wash water

Microorganism Sample”

(log CFUJg) 1 2 3 4
Conol 55 511 428 386
WT 515 44 3. 369
Co-10 48 352 336 291

Toul atobic 10,15 428 33 286 0
020 33 0 0 0
ao2s 26 0 0 0
C10x30 0 0 0 0
Conmol 534 523 441 387
WT S04 445 305 276
Co-l0 443 358 218 143

Yeast and mold  CIOA15 332 300 0 0
020 228 0 0 0
ao2s 138 0 0 0
C10,30 0 0 0 0

"Control: Omija without washing water, W-T: Omija treated by water (20£1°C) for
30 sec, ClOx-10 : Omija treated by 10 ppm ClO, for 30 sec, ClO»-15 : Omija
treated by 15 ppm ClO, for 30 sec, ClO»20 : Omija treated by 20 ppm ClO,
for 30 sec, ClOx-25: Omija treated by 25 ppm ClO, for 30 sec ,Cl0,-30: Omija
treated by 30 ppm ClO, for 30 sec.

*Values are the means of triples experiments.



Enhanced antimicrobial effectiveness of Omija (Schizandra chinensis Baillon) by ClO, (chlorine dioxide) treatment 875
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Lu|zte] fiAH G BAstE MAEE 2714
A, &2 2 Fgolh Y] Az A AHF TRE,
ClO;, H,0,) B 54 ©]4+8}¢4-4~(ClO, 10 ppm, ClO,
15 ppm, CIO, 20 ppm, ClO, 25 ppm, ClO, 30 ppm)*] ]|
whE A HAHE0-002) B A1) S 2] A2
sto] Qum|zt FH ] EAEe F 57148 ATy, AR 2
TFolTTE SHATE LuAY MHS TR e
A= T 54 A, AlHSHA] 982 FH(control) B EA]
A ARy olitstd i Al 9 ksl AET
7V FAE, &5 2 Fgo| T4 AASIAeS g
o} 0|2 A(CIO)TE ©]8-3F 2P AkY] Al ATt )
E s a7 38 A% F AdH 3R 9 F3ole
o]2ksld A F% 30 ppm A= 30%, 15 ppmOl A= 60%,
10 ppmoll A= 902 HEA| HEHA LAk E=3F A
Hjg=ol] w2 v E APE a3t o]4keld A 5% 30 ppm
ol A= x1, 20 ppmOl A= %2, 15 ppmol A= x42 T A]
T Al B 9 Fgol7t S8 EA FUuTh o] AR
n)Fo] Kol o)ikstdig AHEFe o istdAT] T
7F F7vetaL AH wirE STl wet s A 3tks)
BHRE I F dATh

Ao 2

2 AFe F21EH 150 ol ohA|(PI008490) 2] A
TH] Aol o3l F U™ o]o] TAL=EHU T
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