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aureus, Staphylococcus epidermidis, Escherichia coli, Pseudomonas aeruginosa, Candida albicansg ©)
gojo] AASLE 2AZA] FE BAL W BT olF 9T Ao 2220 F7 BHL
10-200mg/mL sZolA A2 33 paper disc diffusion method)¥} #4253 =(Minimum inhibitory
concentration)& B7I5IYth ALQH|Y] FEET WE FEE9] ASA S olstS o, A9
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Abstract :

Journal of the Korean Applied Science and Technology

This study compared and evaluated the antibacterial activities and MIC of snowberry

extract and fermented extract. For antibacterial activity, Staphylococcus aureus, Staphylococcus

epidermidis, Pseudomonas aeruginosa, Escherichia coli, and Candida Albicans were used. Antimicrobial
activity and MIC were measured at concentrations of 10, 50, 100, and 200 mg/ml. Antibacterial

activity was measured using the 8mm paper disc method. In the case of snowberry extract, it was

confirmed that the root extract showed antimicrobial activity at concentrations of 100 mg/mL and
200 mg/mL, and in the case of fermented extract, it showed antimicrobial activity at 200 mg/mL. As

a result of the MIC, for fermentation in snowberry leaf and root extracts, the minimum inhibitory
concentration for each bacterium was confirmed in stem extracts. The above results indicate that the

antibacterial properties of snow berries are improved by fermentation.

Keywords
Fermentation

AT S EABeRA AN T f
A=RE AAE Hostl 7O a7 &4
AT, et A4 WA Azl Pamge
loricrin, filaggrin¥t Z2 m&F Ay oy 235}
£ 22 APle 5 mREH ANz o5 9
Tzl FEF= U]X]% Aom HIEY glom,
ol HF FHWI|F olfor oJojA uF Hx
S do7]a g 4o niAs Edorle
8% Hoo= AgRtrH2].
MRAne gueve ages Ads @

Q1 Pl AR Mol i U WA Hr
Hl, @% Whg 57 ol AbEshA-steba-welst

o]
A gRlom Fasel W

N 19
=
i)
ofl,
o
|o
fu
ro
et
i=)
_lm o::

=
B Smaphylococcus  aureus(S.  aureus),
Staphylococcus  epidermidis(S.  epidermidis),
Escherichia coli(E. colp),
aeruginosa(P.  aeruginosa), Candida albicans
(Candida. A7y QIth. o5& HFo| g5 &
G278 gitsts Qoldoz ZAgsiy, E5] S
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Pseudomonas

Snowberry, Antibacterial, Paper disc method, Minimum inhibitory concentration,
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It 24 YUHE 9l ARSE A9k Etanol,
DMSO(Dimethyl sulfoxide), Ducksan(Ducksan
General Science, Insan, Korea)olA Fufito] A}
&5ttt 4 85 HUHE ol AHEE e
Staphylococcus aureus KCTC 1927), Staphylococcus
epidermidist KCTC 1917), Escherichia colfKCTC
2571), P seudomonas aeruginosalKCTC 2513),
Candida albicans (KCTC 7270)2 $t=A3vg-5-5+
A7 BERFLME (KCTC, Korea)ollA F-ist
of Wi} T AMgSIATE 2 SAS W Hel
Arget HAIR] Tryptic Soy Agar(TSA), Tryptic
Soy Broth(TSB), Potato Dextrose Agar(PDA),
Potato Dextrose Broth(PDB)®= Difco Lab.
(Sparks, MD., USA)ellA F9iste] ARE-sHIch
Filter paper disc= 8mm +ZSZ Advantec
(Tokyo, JapamollAl Fste] AREsHATE 24
< I+ 71712 Micro plate reader (BioTek,
USA), incubaor(EYELA SLI-700, Rikakikai,
Tolyo, Japan), Vortex (Scieentific Industries,
Inc, NY, USA), Clean bench(BF-1060C,
B&NF Co, Korea), Shaker (EYELA, Japan),
Deep freezer(HKF-41, Hankook Freezer, Seoul,
Korea), Water bath (Digital General Purpose,
Daihan Science, Korea) 5& AF&s}itt.
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2 AFoA= T2 AxH dFE dAR =R
ggstete] A wiYF & ARESEATE 459 Al
o+ S aureus, S. epidermidis, E. coli P
aeruginosa= TSBO| &35}l 37C incubatoro]
24X Bt vy, 159 A+ Candida.
Ax PDBo| #ZE5te] 25T incubatorel 48A17F
Bt skt

2.4, O|ME MEX3lg ZH(Paper disc
diffusion method)
2 ATelA mlE s} paper disc
methodE ©]83te] S5ttt Aldel AHgE
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TdFE AANfRo] Sk & A AAEjA|
AL 1x10° cell/mL, A#< 1x10° cell/mLo]
EEE serial dilution s}o] AMEstich B H
B2 olgoty] # S T FEuR|o] FH
< JNEA TSt Alde] ARgE UFSB,
FSBE Z}ZF DMSOE o]&stod 10, 50, 100,
200mg/mL FE= gofiste] ARtk 72+ 5
EES FEHE 8mm paper discoll 35ul¥ &
F5F Fof Mi-& 37T incubatorol A 2447,
2 25T olA 48A1ZF Bljkstadet. paper disc
F9ol A BsA NS (clear zone, mm)2] 2
e Foll ot 4L S5k

2.5. FA XSS E(Minimum inhibitory
concentration)

H Ao A= Broth—dilution method& ©]%&
sto] S5ttt Aol AMSE F5E HARA]
of @Askt & A HAEiAe] AlFL 1x10°
cel/mL, A#FE 1x10° cell/mLo] HEZ TA
s|Aste] ARgSEITE. Aol AH8E UFSB, FSB
£ ZtZt DMSOE o83} stock solutions Al
23+ & AAE|A]Q} serial dilution 3Fo] ALEF]
At 96-well plateo]l UFSB, FSBE Zt well &
%% %7} 10, 50, 100, 200mg/mLe] HE=
Al 100uL A &5t AHE A4S 100ul
A 2ottt HE 2T micro plate reader®
ol-gste] 595nmolA EFEE SAsIeH &
A= 96 well plates 37°C incubatoroAl 724
b B9t skt vl ARRE 7102 244
e F712 FHEE SHste F3Ee &
77t et e FEE A sle 2 A4
Sil=g

2.6. EAz]

B AT 7} 38 W Aastel Bag % ¥
Zoxz FE verpeleh SAAE Student'
ttest2 AABHT pC 0.05 folsEolH A%l

Aot

3. #xat ¥ n¥

)

3.1. Dj¥E M=xsigt ¥ (Paper disc
diffusion method)
2 AFME= 559 BB S aureus, S.
epidermidis, E. coli, P. aeruginosa, Candida. A.
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o A AkgHE] =25 4 ¥E F
ot Bse Hrksl $fskel 10, 50, 100,
200mg/mLe] ‘sZollA clear zone(mm)& 7%
stech. O A AkedHE] FE2E9 ko] o
3t clear zone S aureus® 7% Wy FEE
100-200mg/mL =XeolA z+2Zt 10.03+0.70mm,
10.81+£0.40mm= YeEPF O™ tx#<?l methyl
paraben®] ¢ 11.49+1.50mm9] F-SA S
SRIgt & QAT S epidermidis®] 7% B
F2E 100-200mg/mL FIXollA 10.67+0.20,
11.3240.50mm, thHZFANA 11.91+0.30mm A
SANGEE AT 4= UNATh E coli®] 7% F
8 228 100-200mg/mL EEolA 9.89+0.70,
10.69£0.30mm, TtHEFANA 11.44£0.90mm9]
AegAoehs SIS 4 AU P aeruginosa®l
Ae e FE2E  100-200mg/mL  FZOlA
10.00+0.70, 10.78+1.20mm, thZwtolA 11.79+
0.90mm=z Fk 9o&HI ASANLS AT
& Ak ey Ald 4% deiAE FE
o] yehitowt ]l Candida. Ao HsiAdE
FZE°] dhs ool vEhtA] gt
toe 2EE2 A9 du, o, &7 =&
of tisfiA S I 4 gtk Za
FZE259 BEo i3t clear zoned Ewj, &, =
7], F29] 200mg/mL FZolA FAEE =Rl
St Table 1o Yerd AT} Zol S aureus,
S. epidermidis, E. coli, P. aeruginosa®| @i+
Z}7+ 9.07+0.90, 9.60+£0.40, 9.32+0.10, 8.93+
0.30mme] AsAsfighs elstalar, dolA+=
Z+7+ 9.60+0.10, 9.60£0.60, 9.96+0.90, 9.77+
0.30mmo 2 vehgton Z7]oA= ZHz 910+
0.50, 8.79+0.30, 8.97+0.80, 9.45+1.00mm<°
2 yepgnh B AsARte Ald 4F S
aureus, S. epidermidis, E. coli, P. aeruginosa®l
st Z+2zF 9.38+0.40, 9.77+0.20, 10.11+
1.20, 9.56£0.50mm®] 52t e o,
tf2%l  methyl parabendlX= & 5% S.
aureus, S. epidermidis, E. coli, P. aeruginosa,
Candida. A.°ll tisl Z+2F 11.48+1.00, 11.22+
0.80, 11.25+0.50, 10.40£1.10, 19.32£+0.80mm
2 Uega T8 FEEME 1ilE FEEY
o7 2 2 A4 Candida. Al 9% oS
sheldt 4 ATt Candida. A= BFo], &R
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Table 1. Diameter of clear zone measurement of Unfermented Snowberry extractsUFSB) and
Fermented Snowberry extracts(FSB) after 24h. A : Fruits, B : Leaves, C : Stems, D :

Roots (*) No inhibition

Clear zone diameter (mm)
. \ Control
. . . )
Organisms 10(mg/mL} 50(mg/mL) 100(mg/mL) 200(mg/mL) (100mg/mL) Solvent
UFSB FSB UFSB FSB UFSB FSB UFSB FSB Methyl DMSO
paraben
5. aureus -* - - - - - - 9_03i09 11.49+15 -
5. epidermidis - - - - - - - 9'6_10'4 1191+03 -
E. coli - - - - - - - 932201 11.44+09 -
P aeruginosa - - - - - - - 8.93;03 11.76x02 -
Candida. A. - - - - - - - - 2054+18 -
Clear zone diameter (mm)
. ; el | Control
Or‘ganlsms 10(mg/mL) 50{mg/mL) 100(mg/mL) 200(mg/mL) (100mg/mL) Solvent
UFSB FSB UFSB FSB UFSE FSB UFSB FSB Methyl DMSO
paraben
5. aureus - - - - - _ _ 9.6_'{0!.10 11.4021.50 -
£. epidermidis - - - - - - - 9“3.,13'60 11912030 -
E coli - - - - - - - 996-090 11442090 -
P aeruginosa - - - - - - - 9772030 11.76x0.90 -
Candida. A. - - - - - - - - 20.54=1.80 -
Clear zone diameter (mm)
. - . R Control
Organisms 10(mg/mL) 50(mg/mL) 100(mg,/mL) 200(mg/mL) (100mg/mL) Solvent
UFSB FSB UFSB FSB UFSE FSB UFSB FSB Methyl DMSO
paraben
5. aureus -*) - - - - - _ 91?3 50 1148150 -
. epidermidis - - - - - - - 879-030 11912030 -
E. colf - - - - - - - 887080 11442090 -
P aeruginosa - - - - - - - 9.4521.00 11.76=0.90 -
Candida. A. - - - - - - - - 20.54x1.80 -
Clear zone diameter (mm)
Clear zone diameter (mm)
. . - N Control
Organisms 10(mg/mL) 50(mg,/mL} 100(mg/mL} 200(mg/mL) (100mg,mL) Solvent
UFSB FSB UFSB FSB UFSB FSB UFSB FSB Methyl DMSC
paraben
S. aureus %) - - - 10032070 - 1081040 | 9.38:040 11.49:15 -
S. epidermidis - - - - 10674020 - 11322050 | 9772020 11914030 -
E. coli - - - - 2892070 - 10692030 | 10112120 11442090 -
P aeruginosa - - - - 10.00£0.70 - 10.7621.20 | 9562050 1176+0.90 -
Candida. A. - - - - - - - - 20.54+1.80 -
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Fig. 1. The antibacterial activity of Unfermented Snowberry extracts and Fermented extracts to
clear zone of S aureus, S. epidermidis, E. coli, P. aeruginosa, Candida. A. (A : Methyl
Paraben, B : DMSO, C :10mg/mL, D : 50mg/mL, E : 100 mg/mL, F : 200mg/mL)(G :

Fermented fruits, H : Fermented leaves, I :
Unfermented roots)

welste] AA WMol AsiEe A9 dS @
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T2 42 24 59 771 ddol 872 A s
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Fermented stems, ] : Fermented roots, K :
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Table 2. Minimum inhibitory concentration of Unfermented Snowberry extracts for microbial(S.
aureus, S. epidermidis, E. coli, P. aeruginosa, Candida. A.) (*) No inhibition.

MIC (mg/mL)

Strains Unfermented Snowberry extract
Fruits Leaves Stems Roots
S, aureus =" 100 - 200
S. epidermidis - 100 - -

E. coli - 100 - 200

P. aeruginosa - - - 200

Candida. A. - - - 200
Table 3. Minimum inhibitory concentration of Fermented Snowberry extracts for microbial(S.

aureus, S. epidermidis, E. coli, P. aeruginosa, Candida. A.) (*) No inhibition.

MIC (mg/mL)

Strains Fermented Snowberry extract
Fruits Leaves Stems Roots
S. aureus =" - 100 -
S. epidermidis - - 100 -
E. coli - - 100 -
P, aeruginosa - - 100 -
Candida. A. - - - -

a1, o]2fgt flavonoid®} F7]4te] Z7t= &
o+ S SHE AAdE 2T & JUTH 14l
A
=

=
Al FEEHED TR F
ol gt A8 As) Aol o Hold A
}IskT.

3.2, A-2H[2|e] FAXH SE HI}
(Minimum inhibitory concentration)
FAaAA L] MICE Aldds Axof da
gt AR FEE TFCH15] 2 AfeA=
96-well plate® o]-gsdto] AL9Ha] 2 wrg
FEE9 HA2ANsEE SHckleH, 1 A
£ Table 2, Table 33 Zro] Yeholct. Ak$-
g 289 S aureus, S. epidermidis, E. coli
ol tigk MICE %9 ¢ 100mg/mL 5%
QA ABESANsEE A5IH oW, P aeruginosa,
Candida. A. w59 T3t ASA s re =<l

SHx] sl e o] MICE S epidermidis
FE A%t RE FF S aureus, E. coli P
aeruginosa, Candida. A.°|A 200mg/mLe] 35
Al ssE Selstart. AeHe] T8 FE25
o S aureus, S. epidermidis, E. coll,
aeruginosa ol ™t MIC= &719 3%
100mg/mL FEoA BEANsEE LRlste
o, &, Bl A RE d5o] Higt F
gt g2 s s geloka] Esiiith. Ak
Hlgl= Af2d, EgfHlolE, HeA B 59
el Tl O F ol Holste &4
S shuE & A7) og ey HjelFol wol =
TE Q= HEddEe] o F+ES vE
1 EdEdRtEe uAE A A oz
c A Addsto] At EES Weigiti16,17].
2 Aol TaEA gh2 ArpdEoAe A
, IEE ALQHE FEEZ E

oS

_]

|

FEE2 Z7]4A4
E 0 =39tE9] o] o2 FEFof vld] A
o=z Fob HAANsLE AT 5
ZAoR Atz

i)
X
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Sf|12H(Paper disc diffusion method)¥ %4
T (Minimum inhibitory concentration)
Adste] vl Fristeler oF A+ 5 1"
FAdTtQl S aureus, S. epidermidis, 1 439
ol E coli P. aeruginosa, &% T Candida.
AL o83 10-200mg/mL BLoA A-SA 5|
i} HrAN S 5140}0%}[18 AT A
Lede] FE29 AsAsig>  #e 100-
ZOOmg/mL, g FEE9 7815:’— ZOOmg/mL o
UH A, =71, B 4 B9 BEO] gEE g9l
& 4 Ath out AeHE] 80 FEE B
1 91 Candida. A.9] w3 &<l A
Ak MICY] A9 AL9HE] 9, B
A Zp qtFol gk HaAdsEE Bk
I Fe E7] FEEIIAT IOOmg/mL %E
A ESEE AsAeis s I 4+ ik
A Adte] mE2d oot HgF FEEdE
OEA Al FHAHE-C] HFo o
o F2 Zom yEith Ao Ay
1]—37} njo|gk Ho]| £3F Zog2 Hol AF A}

=]

4n
sk

P
e
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E

01
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34 i

ém

2 B 5 Ut FHATRA 2w
FRYS BT 5 Y AR BHste] B
Fr2E 9z 9 ~vELS ¥ 4 U=
= 27 4go] a7®th EF TE 470 0t
2 FRo] Holaby] wrel] Wa AFe| P
Eepniol, Belvjisat 2o o2l ol &
SAES £4% "ast ot B A7E 5
swgHlele] g7 By fEyRoRe BE 7}
SHS g 4 9k
Al 2

B AREERL sE2ATHNN AW 59
83171 ER&DA DAY (FAME: RS-2023~
00215852)] 2|€1e] olaf o] =0zl A,
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