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Omija berry (Schisandra fructus) is a traditional Korean fruit, which contains lots
of medicinal ingredients. In order to analyze whether Omija contains antibacterial
components, we extracted Omija using five different methods including water
precipitation, ethanol precipitation, hot water extract, methanol-ultrasonication, and
water-ultrasonication, and examined their antimicrobial activities against £scherichia
coli (E. coll), and Bacillus cereus (B. cereus). Most of Omija extracts did not inhibit
bacteria growth in the paper disc diffusion assay except hot water extract for 60
minutes. Hot water extract for 60 minutes made clear inhibition zone around the
disc at all the concentrations (x1, x1/10, x1/100) in both £ coliand B. cereus.
However, hot water extracts for 90 minutes and 120 minutes showed antimicrobial
activities only at x1 stock solution, which indicates that 60 minutes extraction at
hot water is the best method to obtain Omija extract with the best antimicrobial
activities in disc diffusion assay. In turbidimetric assay, water extract in soak, hot
water extract, and methanol extract in ultrasonicator inhibited growth of both £
colfand B. cereus. Ethanol extract in soak and water extract in ultrasonicator had
no effect on bacterial growth in both £ coliand B. cereus. In this study, we found
that Omija extracts showed antimicrobial activities against £. co/iand B. cereus.
Therefore, water soluble materials of Omija can be used as a drink supplement
and developed as an antibacterial cleanser.
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HAE Solle U2 RO T4 e U o SHH0| EHE TR delgds
20| a5t Ol O1R A2 Y2 NEIPIRE P2 £ s 22UEM 28 A
£ 0[of Cist HIt O|R0{A 0|0] £ F27t A20H REsHH &E=1 Ut
(1). CHA 71A| Bto| LHCh SiA O|20| £0i2l 20|} (Schizandra fructus) SA| o258
B 712, 7I2h, ALAE S0 St s5tof FoHE =0 €71 a2 22 A F S|
oEE 202Ut 22 20| OfAl=Hl AR 1, SHHE=E He| o|8&1 UCH
ESH SHRIOIM S2AA| A8 L Fdst, LIRS0 oSt SiE2E Y HARHAE S0
AEe AR LR |z A CHUSH ME|H 715/g0| Bk T 20|2t= 0420
Oist e 2t Qe |7I40] 55 Qo2 202t 2&29| 0J/E20] ofst g
Ehgof| st o7t O RIS IO gy, A%, THoF 50| 0jR2r SE6
S0|E HEH0] 20j21e] AE 21 Mol CHet shaedol| 2+gh ChFsh Aot 3
T ot M3l AFPOME 2O0|Rte| Oek2 2E20| Clostridium perfringens?| 4SS
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LSt AAM|stn, SO|Lt &S ZE S 2 Escherichia coli (E. col)Q| MSS Ut AAMSS EN5IFCt (2). 6t 20|20 & 2&5
9| It s=It SIS £ coli 0157:H7, Staphylococcus aureus, Salmonella EnteritidisQ| SA10] Cist AA|20| 7151920, 2
njbiel g ).

b OHA 22822 Badilus subtilis (B. subtilis), F. coli, Pseudomonas aeruginosa®l| Cist S+a&Ag LIEILYRICE (3). 20|} Of|EtS
ZEEE Listeria monocytogenes2| SO ol M Faist Saghds LEHE & CIYSH Mol Cist 20|12t 2&289| &+#&{0| &
QlE|1 QUC} (4). O2{8h AT 2SO 2 A5 WY SFAZEAN 20|12} 2E22S MBS0 S50} st A7t | 22
A (3).

olof = AoM= QORE 0l 72| YE2R 2E5, 1 2229
5t

| &
SOIStORM 2Z YR U 71T AoorEol A8 ¢

mlo

MATERIALS AND METHODS

NERE

2017 68 MSAAOIN 20I2HE 5101 AIBAIRR ALBSIRICH
N-EE

AlS0f| AFSH EE #3= B cereus ATCC 11778, Culti-Loops (Thermo Fisher Scientific, Walthan, MA, USA)Q} £, coliATCC 8739,
Quanti-Cult Plus (Thermo Fisher Scientific)E A2aICE.

Qo2 222 HZ

=2 Mt DI?%E o 22| 27|12 HAHst = 2" ARSI, 2447|(DA338; Daesung, Seoul, Korea)2 80~320 mesh 37|7}
=g 245t & AZ2 AFESIRCE

o

ol 2

Y
Ju
M

ZZ AR 100 g2 0EtS(ethanol absolute, class 1B, A9951; Thermo Fisher Scientific) 900 mlet 7| Azt E2tA30]| @10 24A|2¢
rotating shaker (SR-2DW; TAITEC, Saitama, Japan)2 3| ZI&st0] 225%CH 0] 2222 110 mm 5A filter paper (Toyo Roshi
Kaisha Ltd., Tokyo, Japan)2 0{1}5l0{ &|H=8=Z7|(rotary evaporator, SB-1300; Shanghai Zyla Co., Shanghai, China)2 Z20|
100 mi7t El=5 24 /}F a5t & 50 ml deZ27|18 7|0 LHR0| 226t0 O|Ete 2A|Z2E U2 ALESIAICY.

OIN
o

A|

o
M

= A
T

ZZ Al 100 g2 SF+ 900 miet 27 BIO[70l| g1 24A12F &3] & 224L{0] 2ESHRCE. 0] 2222 Ol25I0] SF+
U2 ALESHAUCE

oM
R

N
ki

;]
=

L

A =
T T

ZZ AZ2} 100 g2} 54 900 mIE & |(DWP-5000M; Daewoong Bioelectronics, Goesan, Korea)E O|2310 100TO|A 60,
90&, 1202 &¢t 7tFsto] &5t & o5t 22 602 E4RE Y, 90z E42E Y, J2|10 1202 G35 U= AIE
SHICtH

22 AR 100 g2 O|EF2(methanol, 6011-2B; Kanto Chemical, Tokyo, Japan) 900 mI2} &4l B|0|7{0f| ‘21 220} L447|(Bransonic
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CPX8800H-E; Branson Ultrasonics, Danbury, CT, USA)MIA 602 SOt 22012 2£3510] ojufst & HEIS 220 & Yoo
AHZSHICE.
£ AE 100 g2 354 900 miet &4 H|o[Ho| ¥ 2SO 2447|0M 6082 SO ZSME 2E510 oS & S/, 23} 2
(o]

2

20|12} 22Nl ehdd Y

()1

0] 9o &Moo= ZEtAZI blank paper disc (CT 0998B; Oxoid, Hamphshire, UK)E IR RHIZ|Of ZEA|H

AlCE H| D510 Ale X5l AEE 2F5h= paper disc diffusion methodZ 0|30 Ct23}t ZH0| AAISHILCE (5). B,

cereus ATCC 117780|Lt £ colf ATCC 8739 BE& #3E tryptic soy broth (Oxoid)0llA 37TOIAM 24AIZt BIYSH &, McFarland Et=

7t 0.57} E=2 3|43t S Mueller Hinton agar (Oxoid) BE2HO| B HECZ TUSIYCL 2t 22 AR/ (x18H) 20 plE 10 4l

A 2310f| LE=01 blank paper discOl 231 CFe B2 @327t T2l Mueller Hinton BIHIZ[O 221U ZH 22 2MS 108H(x1/10

)2t 1008H(x1/1008H) 5|A5 & 5] 20 pIE 10 p¥ 23]0) LI+ blank paper discoll 3l CHS B& @57t ZZ%E Mueller
ol

Hinton TEHHI0| S2HE9lCh HBAS 24A12F IS 3 22 BSS A, 22U U Bl4o0] 22 disc FH| 48
A|ZHinhibition zone)2| ZF(mm)S 535101 T LML
202} 2ZHo| DIME Ms Hols: &3

QO|Z E0H0| O|AZ0|| Cist Me HollsE £ turbidimetric assaydll 2|5t 245t (2). =, 0.2 um membrane fliter2 of
Foto] A|ldAIZ] 22 LoH(x1HH)2F 108H(x1/108H), 1008(x1/1008l) E|AQHS 10 mIQ| tryptic soy brotholl 1 mI% 2715t = 2t B
o2 McFarland BI=7} 0.57} Bl 522 &0t 36T0A 24A17H SOt HIFA|Z| 22, HIYF AUE |22 SQISHAUCE

[

N

RESULTS AND DISCUSSION

w

QO|ZE OfEHB0|| 212|510 R 2E229| B cereus?t £ co/l| TSt a2 AlFE disc diffusion methodZ2 x18l, x1/108H, x1/
1008H S|AJoH0jlA 22t MAISH A1l x1H{OIM £ coli= 10 mm, B. cereus= 11 mm2| Mx2|etS AT 2Lt x1/108H2}
x1/1008] S|MAUM= MFAA|2H0| HMER| U/X2, turbidimetric assayES x 18, x1/108H, x1/1006HOf|A 242 AA|SH Aot 22
ZUOM o SAE dA6tA] Rt SdHS eleh o~ GIUCHTable 1).

[e]l}
m|o

QOAE 2340 2[5 H2 =54 AR|ZE2MES disc diffusion methodZ B, cereus?t E. colPl Th5H0] SH3E A|FS 215
Lt S84 ARREUE x18l, x1/108H, 2|12 x1/100812] 2E RHOIM B, cereuset E. coli 250 Ciotd] MEA 2|22 gt
OFOFZ| Bt turbidimetric assayOllAl= x 18K, x1/108H, x1/1008f 2F0I|MN B, cereus?t E. colR| SAS AX|GHACHTable 1).

St B, cereus?t £, colPl| TSt ¥ AI@E disc diffusion method2
HEIACt. AlE 22t 602 eREUS x1HIOIM £ co/Pil ThEt 12 mm, B. cereusOl| CHaLOY 19mm°| MEX2|EE FdsiRn
x1/1080ME £ colRt B. cereus 25 9 mm2| MEA2|EHS A 3f Ct. x1/1008H0l M= £ colPll THaHMTE 8 mmo| M2 A|gks
HSIRICt 908 ErREUO| AL x1H{OIM £ colffl TSt 10 mm, B. cereusOll THEIO 14 mm2| MSA2|ES HMSIASLY, x1/
10802} x1/100H0| A= *”%HZIEFE SgotA| ARUCE 1208 G % oHo| A0 = x1HIOIMSH £ coldll ThEH 10 mm, B, cereus
Ol Tt 14 mme| 4SA2|ete FMstiCHTable 1).

R0ZEZ 5,0M 60&, 902, 12022t 7183t S+ 25
o

a2 2009 J12|1 turbidimetric assayS x18H, x1/108H, x1/100810{A AA|st A2} 602 FLZE2US x1bY, x1/108H, x1/100
Biel 2E RAUOA £ colRt B. cereus?| SAI0] AAZRAUCEH 902 ELREUR x1HIOIM= £ colRt B cereus 2FO0IM 2| S410]|
AHA|Z|A2LE x1/10BH0IME £ colR] A2 AXE|AUOLY, B cereus?| SAI2 AA|Z|R| QLAUTE 1208 F4220HS x1HY, x1/100

M E. colRt B. cereus 25 SA0| AA|Z|ACHTable 1).
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Table 1. Antimicrobial activities of Schisandra fructus berry extracts against Bacdillus cereus and Escherichia coli

. X1 x1/10 x1/100
Extracting methods Assay methods - - -
E. coli  B. cereus E. coli  B. cereus E. coli B cereus

Soaking extract Disc diffusion method 10mm” 11 mm -2 - - -
in ethanol Tube turbidimetric assay G? G G G G G
Soaking extract Disc diffusion method - - - - - -
in DW Tube turbidimetric assay NGY NG NG NG NG NG
Hot water extract Disc diffusion method 12mm 19 mm 9 mm 9 mm 8 mm -
(100¢, 60 min) Tube turbidimetric assay NG NG NG NG NG NG
Hot water extract Disc diffusion method 10mm 14 mm - - - -
(100%, 90 min) Tube turbidimetric assay NG NG NG G G G

Hot water extract Disc diffusion method 10mm 14 mm - - - -
(100¢, 120 min) Tube turbidimetric assay NG NG NG NG G G
Sonicating extract Disc diffusion method - 9 mm - - - -
in methanol Tube turbidimetric assay NG NG NG NG NG NG
Sonicating extract Disc diffusion method - - - - - -
in DW Tube turbidimetric assay NG G G G G G

"Diameter (mm) of growth inhibition zone around disc, Ino growth inhibition zone around disc, 3)growth, “no growth

Q0|25 HERSD} 8| 220} 22510 P2 ZSWEEMO| B cereust £, colPl| TSt SFAE disc diffusion methodS 0231 x 18,
x1/108Y, x1/1008011A Z+2F HAISH Bat, B cereusOll THIHAMSE x1HY 2Z MO 9 mme| M= Z|2H0| HQEAUCH Turbidimetric
assayOlA= x1HY, x1/108H, x1/1008] 25 A& ZHO|M B cereus?t E. coli RF2| SA10| AX|=|AUCHTable 1).

R0|AE ST SN 23T 2ESH0 A ZBURENUQ| B cereuset E. colbl| tist SHE disc diffusion methodE
Ol 83l x1Hf, x1/10HH, ><1/100HH01|H 212t AAIsH 2D}, RE AE ZHOIM B cereus?t E. coli 250 CHaH A4S 2|2t0] FME|Z|
QAT Turbidimetric assay?| ZR0lle x1HHOIM £ colR| SAIS AMSIQURID, B. cereuse] SAIZ AM|TIZ| AT, x1/10812t x1/
10080 M= B. cereus?t E. coli E—‘?— SA0| AA|=[A| URATHTable 1).

'

'@WIH“ Of2] 712 REYHS Sl LO|AE REStL, K& S Ao Cist O|ME 2UE DL A HAEYTIL &2

/Rt B, CE’/’E’U_SO“ Cist 20|t 2EE0| k7 00| Chat APS 2ISEHRACE. Disc diffusion method?t tube turbidimetric assay
235t S Algl8 AAIst 23} tube turbidimetric assaydlA] disc diffusion method=2Ct =2 &2 ZntS AUE=d|, Ol
FHE 0|86t disc diffusion methodOil HISHA] AAHHZ| HIRHS O[S tube turbidimetric assay &20| o %2 o
0 ES, e ¢ A&E FAE0| 7hsst7| 2l Ae: Helct

|'O|| \

oL 1o

}

Q02| O|EF8 REEE £ col C perfringenes, S. aureus, B. subtilis, S. Typhimurium, B. cereus, 12|11 S, EnteritidisOfl TS0} &b
27t AS0| BENERACt (2,4, 6~9), 2 0N OEtE AR 2232 4% & HAUXIH)ME £ colRt B cereusdi| Cistod
Z+ZE 10 mm, 11 mme| 44220 FPeof & Mol Chst ereds Solet & JUJ2LL, turbidimetric assayg Eetet CHE Z&
ZUME SFHS E0IS 4 QiACt E5t tube turbidimetric assayll 2= ZAOM 20| R2IE(R| A2 ZHOZ HO}F OEHS
22| 30| ot 202} Oeks 2E2S0| 0] ofah Zf2fe| Az|2t0] MMMt & 4 UCtH

SF4 YA|ZEU0|| oSt disc diffusion method & AlEOIME ZE SZ0IM B cereuset E. co/Pll TSt Ydeg &olg 4+ Qe
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L}, turbidimetric assayOilM= Z& &2 S5+ HAZREUONM B, cereus?t E£. colP !
Jo & (10)2 Ham & (5)0| £ co/Pl tet 20|2f T4 2ESC| T EUE 206 A 229t

2
rot

=
oy
°
12
=
n
£2
i)
o
o
ol
>
ool
U
i}
rr

Chet ed® ZAE AIZOIME turbidimetric assay?t B 20| =2 AIZYYYS & & UL S5 FE220] ot @Al 22t 902
OlLt 1202 2% ECt= 602 FEU0| & @ 270 ti5to] o =2 =S LIE0 S5 229| 3% 608 F20| 20/2te| &
TS =0l YEYS L+ AMUCEL E& SRS AIZ0| ZO{ELE 20(R}2] &FH0| H4510 20AE =0 #0 S8Y U=
JtEAIZI0] 2T g 2Pt E0jR= A2 LEHRTE

AEJUME SILA2| HEZXES 2o HELS REYS AMEsts 40l 2fetsto] 20|22 HIELZ0M 2STE 2 2Z5}
StOIsk 4~ QA turbidimetric assayOllAl= x 18K, x1/10
Aetg & 4 AUQUCE 20|12} ojete 2E20| I Bille B cereus,
S. aureus, L. monocytogenes, E. coli, S. Typhimurium 52| @0l Cisto] SRIZ|A2n] (3, 8, 11), & HFOAM= 20(ZE HEFZO
N 230} 2Ect= 2% x1/1009] 4 5L0ME =2 0| ASS =QIstRACt

=
X
=
o
o
=
1
rin
o
mn
2
>
5]
o

Q)

g

®
™
)

Q

T
0x
03!
ujo

Olzf3 A ZUSS ZUAO| 2 T, 20[U4S SBAHLA ¥ Tols, KES, OES, ZR4 F0M ZR47 RO £2 2013t
2398 DIS7| 903 71 2 22 S0j00), 3RS FURBUY BAZBY Z0lME I42EY0| 324 H2 Hol v o U2
¥7 ANS U8 4 USS ¥ 4 ACH
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