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ABSTRACT

The purpose of this study was to evaluate bacteriocin activity against human flora.
Lactobiocin, a bacteriocin produced by Lactococcus sp. HY 449, inhibited the growth of
Starphylococcus  epidermidis,  Starphylococcus  aureus, Streptococcus  pyogenes  and
Propionibacterium acnes. When crude bacteriocin was added to indicator cells during
logarithmic growth, the optical density(O.D 650nm) of cells without bacteriocin increase after
5h of incubation. Whereas in the presence of bacteriocin, the O.D of cell suspensions

decreased. The similar patterns were observed for absorbance readings at 280 nm and 260
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nm. The release of cellular components when cell were treated with Lactobiocin suggests
some degree of membrane damage or cell lysis. Scanning electron microscopy of cells
following treatments with Lactobiocin in PBS buffer revealed disruptures of cell morphology.
These results indicate that bacteriocin appears to cause cell lyéis of tested strains. In
cytotoxicity on human fibroblast, LDsy of Lactobiocin was ca. 50 mg/ml and no change was
observed cell proliferation at the same concentration. Any irritation and allergic reaction did
not observed when evaluated by human patch test for Lactobiocin.

Corespounding author : ©] <% 3}(shlee6914@hanmail .net)
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fratdol Adste dEA EAde AT 2L {714, olitsier A, diacetyl, hydrogen
peroxide 28] 1 WH 2 AS EF vl Tagg 5% Klaenhammer’: e 2] A& A4t
79 233 speciesol] FFAEE 3= GNEAA FFE'R FYgAo, ol A
2 ASEH 249 A FQlo] wEE e EAo|l W Ahd o g
U 2 v e Aiddd F 9 At A dEHEoFd AR FFEATL Y] o
Aol HEHA = dE e Aol Aot FAZAA g dHAMTEH B F
o] fAbe  bacteriocino] #2 FAHo I EAECl #HHIL, olF EFE HAAY
HNENME o] o] 715d Aoz HuHIUP ™.

At A¥zg 9 gdEsyge dFE olEo] AistE tAMIEQl {74k HO;,
diacetyl, bacteriocin Fol] 7|13} E3& bacteriocine T}FE A BEE AANAY A}
A7) F§TA peptide == proteing L3, o] AAd FEst3
A ARAE Edolgte B3 AR AFANAE HIRT thgg Ho R o]l HA}
Gd=E e FA @RAZ A FAAE 23 Qo] FA FHAHLE dgFF =
zto] sbeste] AAPER ] B2l W} bacteriocin EATE F& A4y R 24 T
74 7hesites Aol ZRolgE & & U

1951'3 Hirsch5-¥¢] Lactococcus lactis subsp. lactis7} AA4eh= g7 EA  ‘Nisin’ & 4
As AAstel AFSAA Lactococous spp.7t MAA8HE Bacteriocingl nisin, diplococcin,
lactococcin®ll W3 WS ATF7}F o] FolA At 2 FAAE HF F <A nisind o}n
x4t 3712 FAHE E2 FEo=2 HAHANE W QAU i I EaHo 5
Aol glomg NFHEAZ 11 FHEo| s g}’
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yE AAFFE dRFHA Aoexg IRYA uHEolR  Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus pyogenes, Mycrococcus luteus, Corynebacterium
xerosis7} A 8tY, IW A HFE Escherichia coli®} Pseudomonas aeruginosa7} )29
8822 Candida albicans®t Malassezia furfur7t £3589, Mouldsoll Trichophyton
Mentagrophytes7} £A3t}. oA FAFE F H ¥ A ZAEFolY 53 S (cellulitis)
e gk F& 2 £ Ade WEAQJQ FFEZRE  Swphylococcus aureus,
Staphylococcus epidermidis 2 Streptococcus pyogenesE S5 o} ™.
AEEE ARFeH folz Ay FFoRR s B AAMY v 954 AR
oz gdl M 2 %L WA A3 A$ 47AY AL YA F Uk AP o
=g A499e A 2Eds, 227, B¢ 59 AAF 2 A(Psychological
Elements), 2454 Edd] dig 7A44e 9 7473 2<Ql(Sensual Elements), W&4]) A <
W%, 53 == A (Androgen)¥} o] AEZAM(Estrogen) ¥H]2] Fui7l HXAH 7% A
Ee 9738 £XAA 9E JAE 3= HEY 2<(Homonal Elements), 23 <l
2o 93t 2@ 79 HAol 93 2] 2 2A(Physical Elérﬁents), WX goel ALA
(pH)S} zolo| 93t n|AE WA o] 23 31383 Q ¢l(Chemcal Elements), = 3o A3

it}

3l
&

(‘

ot o L1 ¢

= dFoAA 53| Propionibacterium acnes7} TriglycerideE ¥-#l3lo] Free fatty acid&

A3l o]RAo] T Sg A=+3al T Chemotactic substanceE At Q=AM ¥ AL S

Z3sl= A2 A 2.9 (Physiological Elements) 58 & # ¢oH ol% A7 A3 EF
Aoz L= A FAHA R, 7 ARAHA Q02 7HFEHE AL testrosteron
T Ze g T2 g3 FAMe] vidEiA (X7t 3 RulHz w59 g o

Aepe] 2go] =™ 124 <] Microcomedones(P] AW )7t FAH 3 ZF 9 7=

éénR
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-t & (Propionibacterium acne)®] A7Zo] ZRAE 3L P. acnedl A
H) 3= Lipaseo] )& 3 x|7} F-3]% o] Free fatty acid7} A o] o]Ao] 2THE =}
te] 73 (Papule), & ¥(Pustle), 3% (Cyst), ZHNodule) 52 FFo] RFo2ZA o

nJg Ao
ulm J

J

o] 4
FoEF 2 9T 259 I dAs2AN gR4AS L3427 wEe v R
WES dodlE A9t gon, 4 go] faEo wRIt AR B £ £ U7 W
AR AQEAS AR 74do] A F R HE RS DolFI P acnesE A A
Zole WHEe dFdHa Y.
g2t B A7 EFE "HY d=g AAdd AFAY 94¥e uAE
IS

g W% 9F fUe PASDA FHEA

St

Propionibacterium acnes 2 7|€} #FE
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ArE Al g W97 W& Lactococcus sp. HY 4499 thAMALE 2 bacteriocin FE5 4 S &
2] Azt o] AE AL EZY AR A=F ¢ @521 Propionibacterium acnes
£ MRt d o FAste BeAFF FoAA Ad ZAF(Bacterial Infections)ol’d 52
o] doixt& W ¥ mFH(Folliculitis), &7} (Impetigo), HA¥(Comedo), BAH
(Cellulitisy o] HB AF Hdo HAAGE= 4F9 T F(Staphylococcus epidermidis,
Staphylococcus aureus, Streptococcus pyogenes$} E.c;olz-', Pseudomonas sp. & T3 a1
4T A ¥ &4 R ANEAHRE BEIIL o]E FHARY ELEJE WY

Hqal 53 2 AP WRY 27 wae] Bahe] nBFLA HAT.

IL Al 2 9y
1. 2479 A9 2@ Lactobiocin® AZ 2 22 AA

E 29 AH8Ho) 2 Lactobiocin B4t FFE FAIFNA Eelste] FAH (F)FTo}
F2E9 E3 #F9 Lactococcus sp. HY 449(3= 73] KFCC 10842 ; Lactococcus
sp. HY449)2 39lon, v ZAHEL #A9 F2]o] £0]3}a Lactobiocing] &Ado] =
& M17-2F32 HAE ol g3t Au"VNN wad uieh Ze WYz Az

RE #FE 76T A4 "3 Histn Ay Agsr] Ad FF MITG
Broth(Biolife, Italy plus 1% dextrose, pH7.0)2} MRS broth(Difco, lactobacilli MRS broth)ef] A
23] Adste) A}£3815100), Lactobiocin® ZAE= MITG brothel A 16417+ W Fd AL
10,000xgol| A} 302 914 &2] 51} (Dupont, Sorvall RC 28S, GSA rotor) cell& A|AS T &
< A5l 60% X3} (NH:)S0s &5 AME3t] 4T A ovemight A7 F M3} F¢Y
F 2Roz 4RSS JAAEZE AT olAES AT R 1105 o] uFso
oAl £ AH MWCO 1,000 dalton®] (Spectrum, Spectra/Por) F21utg o] &3t 2447
243 & JEAZ2(SABCONCO, Freeze Dryer 18)3}<t}.

Lactoccocus sp. HY 4497} AAdtc  Lactobiocing 7] 8w F A, ion-exchange
chromatography, gel-filtration chromatography % reverse-phase chromatography & A}-83}4]

T34 BAE F Lactobiocin®] £AF R otvlxAil 24 §& AT
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2. 974

ol
M

=g FE IR AT dE ISP 2 F83H
2-1. 484 £

FA= o] 7 Lactobiocing o] &3t A7 EAQY A=F 3 d5HE FFd A &
#3848 BEsly] 93 0.85% saline Sol'ndl] 4% 9] 5 Propionibacterium acnes (ATCC
6919), Staphylococcus aureus (ATCC 65389), Staphylococcus epidermidis (ATCC 12228),
Streptococcus pyogenes (ATCC 21059)& 2}z} 1x10" ea/mlZ FHE3}3 Lactobiocing® %
d42 AEste A5 AAERE 0 - DA AFFE FA43AUT

AA712E A7) A AAFE MLT brotholl A 37T, 1843k 33 Al g &+
A& 100ml M17 ®l=lo] ¢F 10° cfuml $£Fo 2 ZHF3 3, lactobiocin £ 4L 500
AUml #Fo2 FJlsto 37C F2FxolA wjFstdr FFE WE AU
=3 Starph. epidermidis®l] ¥ JA|7|2-& &8t 7] fste] wigFE: WA= AI} GAA
g9 use B o |

22. 37FY 23

gaede ARE A3 3t 47 459 vF 45 % 59 7 uiA Table.
12 Disc Diffusionf] 2 H ¥ PCA(Plate Counting Agar)v) X| & o]&3le] # A 8}
10ea/ml2 313 Table. 12 2z} wj=|o] A7) 4% FF L 747} 5004 Z=@38}3L Petri dish
Z %ol A7 8mm¢Ql Paper discrE &3 E2 nAw|X o)A 333, Cylinder Diffusion’y
o 93 3F AL WA Petri dish Yo o] 8mmel YEH 9 CylinderE HF
2719 EUEA FFE EEE & CylinderE A A AAD holed] NBE HEF3Y
t}.

AATFRZ 2} 5528 ANEEYS 200F Paper discTF¥H 3} Cylinder Holeo] Z15F Al
F 37C, 2447 wig 3 F, Disc9} Cylinder=Hd] A 98 ¢S AXF arns
ZA%UT v AMEEHZ EFAL gutd oz A gdA FA=F Bl & €8HA
2= Tea tree oil, Triclosan-g Al& 3P ov HAF o] e ¥EE 7|Fo =2 39}

i
e
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Table. 1 Test strains and conditions for determination of antimicrobial activity

Microorganism Growth Media Temp & Condition
Staphylococcus epidermis Nutrient Agar : 37°C, Aerobic
Staphylococcus aureus Trypticase Soy Agar 37C, Aerobic
Staphylococcus pyogens Brain Heart Infusion agar 37C, Aerobic
Propionibacterium acne GAM Broth 37°C, Anaerobic

2-3. Zﬂ_X}ﬂﬂ]%(SEM ; Scanning electron microscophy)9] #3

Bacteriolysis 2}-8-8 H&3] 7H37] ¢35t Lactobiocin 2] 72+ <] Celli}be] Cell
o 4H WHE AAWARE ol§sl BRHAUT. SEMS) A MRS brothol 4 44t
(HFF270), L 8AIHAA7]) wjdd A Fo| 42t 1,000AU/mle] Lactobiocing 7}t
of 20A1ZF Fob wiFEd F Cellg 3533 20% GultaraldehydeZ 1A F €439
Gold spottering(250~300A)3}o} Philips SEM 5152 7}& A<t 20KVolA] #3519 )

SR AEe] @ 54 2 A% 24
3-1. Cell Cytotoxicity Test

Aol AHgE MTT ¥HS Mossmano] FUAQ] MESAHET Ao A& A&3
0.7 dollis A ¥ Mitochondria Dehydrogenaseo] ¢33ty 349] Tetrazolium< o)
2] Formazano 2 W3 AL EZ Multiwell spectrophotometer2 = A 3l= "Wl oz alo}
d= AXe 75 BASA AEsYd € 4L A= wlo|®

Human Fibroblast(¢] 3} NHF ; ATCC CCL-28)Z o]8-3}<] Lactobiocind] w3l A ¥ EA
AEE S T-75 flasko] wigslo]x NHFE 1x PBSZ 2-33] washing 3}3L, 1x
Trypsine-EDTAE ©]-§3te HIAP MY E Hojm=mad F, 1500pmolA 5237 g4
(Heraeus, Labofuge 400R)3} MXE 2t} A4EZ & A2 AL vjg 1 pelleto] 10me
¢ DMEM (10% FBS)S Hd7}ste] 27 #o]Fcl HeamacytometerE ©] 834 A ¥4
%73t 10%awell AL MEE 96welle] 7+ welld] 2004 BF 3t} 37T, 5% CO,
oAl vl FEHEA well BAQ o 50%A =9 cello] zatHA AN Z¢ DMEM (10% FBS)o =

ed
=
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WA E wEs] FHA, ANFEAES FEHE Z welld duplicate® H7tsto 37C, 5%
COlA Zt Azt ¥2 M¥EZ wjgsith. MTT(3-(4,5-dimethylthiazol-2-y1)2,5-diphenyl
tetrazolium bromide, Sigma)E PBSe] 2mg/mi7} HEE o] YAz BFAFHA ALsioh
7} welle]l MTTA 9(2mg/m¢ in PBS)S 50448 X zlstx 2’\]3 o B F FEHE W
23 150449 DMSOE ¥ & 4o]F A EE 0.04N-HCI (in acid-isopropanol)10040E
2 31 shaking 3o} ZE @A7} ¥ F ELISA leader(iQuant, Bio-Tek instrument INC.)&
o] &3] 560nmol 4] A3k}, (Reference : 650nm)

32. FR1GAZAY (Patch-Test)

IN-VIVO patch testi= CTFA(Cosmetic, Toiletry and Fragrance Association) Guideline*”¢j]
e}t 204]-30419) A AU A 308L WA O E Lactobiocin FEME 10% patch base
ABEE AX33 9 /\]"ﬁ%’é’% Scanpor taped] %% Finn ChamberE A}§-3] 75% o
B FE4o vel QY SE9 ) 40u HES L 48X Fo] HEEAL AAsD
I 7-E 70% ethanol Sol'n® & A& 3+ 308, 2417}, 48A)17F, 72X 7 AH3E wRwLe 9
S8

HEAE w89 BAL ICDRG(International contact dermatitis research group) 739
w2} 5-Point 7S &34}

. 4=
1. Lactobiocin®] A4t 2@ B8 A4

Lactococcus sp. HY 4497 5FE Ml7-glucose brothol] uetsle] wjek HJS ooz Xy
propanol-actone 7, jon-exchange chromatography, gel-filtration chromatography %
reverse-phase chroamtography 58 E3lo] vl&@A4 256 x 107 AUMIA 4343 ulg g oA
< AA}A.

A #}A Fo]A ion-exchange chromatography TA|o|AE 353%<] 3]44< UYeig
o}, gel-filtration chromatography @ Aol A= 38 0] 73%E 7 A3FH ) Reverse-phase
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chromatographyd] Xl &= 3.25%9] 3$&& HJn FAHEE 413582 FU8AH-
Tricine-SDS 7|95 27 dre g 24

)] e Ae AN G%E A3 B of 35 kDag Ho|E 32 peptideZ2 FAHHU LM,
opml it ¥4 HAFAAE lle, Leu, Met, Gly, Lys Fo] TH& ofwliite] nlsto] @o] 1
Elgtony, o]&9 tiRo] AFA oluill Ax we A ZAELEATN AdA
RZtste] B HRUt & Aot} ofHxet AL ZAE 3o EAFE FAHHE B,
2w e 32719 olvjiitor FAH glon EAFL 3,614DaE AAHIUT

EZF N-2E olFxAt NEY A 49 oprixAtT REFHJUEH e
NH2-lle-Leu-Pro-Gln ¢l ZAo=2 9H™ nising} ©E Aoz FHAHY} wHA
Lactococcus sp. HY 4497} A2bste wre g oA & A weg ez 4zdr.

2. Lactobiocin®] 84 EA

Lactococcus sp. HY4497} A48+ Lactobiocin¥ & -8 100¥] dilutiond} ¢} control- Omd,
10unit= 0.08m¢, SOuniti= 0.4m¢, 100unit:= 0.8me& A3t 72+ HE T FFE 1x
10%a/ml AEZ A5 0w, 0, 30min, lhr, 2hr, 3hr, Shre] A|7+d'd ODZH650nm)3 F
8 ZA Q). Propionibacterium acnes® 735 @39 ASo] =¥ HE Ao, A
FEF 4AZE A A Lactobiocin:% A7rste] 0D & FAH A

Fig. 12 Lactobiocing #7} ¥ A]zLth'8 2 Optical Density (650nm)E =33 AF}E Y
Bt A, B, C, D 25 #94 17 bacteriocin®] H7} F=o] w2} #of 47 A7t
o]FolFE B & AUk wiE F AT o]FFRE F9 AF At FREA T AR3H,
SAIZE FelE Seteg2 B e AR FFE ZolE HUT P oacnes?l 7% 44
7+ 919 ¥ Lactobiocing H7}3}o] wjkst A3} Lactobiocinn A7} 20X 7 A3} & =z
o3 @A AolE veoerw, FALHH #F EF HA 10unitd] Aoz FHg
AEAA BaRE d& F AU

Lactococcus sp. HY4497} A AF3l= Lactobiocind] W3 =8 2 1B g {§I37F9
ITHE 54T 2H Fig. 13 Fig 2., Table. 2014 & & QX0 A=F A 73
[ A2 QS vl X|= Propionibacterium acned| Xl Z} A @ s X wal Lactobiocin®] *
# A] Tea tree oil, Triclosan®.t} A A &50] 7} 434 eyt o, Lactobiocin® 7 -$-
71t 9% dF fFdo #AAsts AR AAT Streprococcus pyogens, Staphylococcus aureus,

Staphylococcus epidermidis 2. FoA ¢S 3 9A aH}E VeERdE ¥ o] Tea tree oil
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Propionibacterium acnes°l| A, Triclosan 9 AT Staphylococcus epidermidis 2+
Propionibacterium acnes| A A A EF}E H QOB Steptococcus pyogens® 3= °F3}A
Urt JARFHE YERAT '

Table. 2. Growth inhibition clear-zone forming the sample efficacy.

Microorganism [Inhibition Zone(mm){Inhibition Zone(mm)|Inhibition Zone(mm)

Sample tested 2.5% Sol'n 5.0% Sol'n 10.0% Sol'n
(1x107cfu) Paper disc| Cylinder |Paper disc| Cylinder |Paper disc| Cylinder

S.epidermidis + 13 ++ 15 +++ 16

L S.aureus +/- 10 + 13 + 15

Lactobiocin S.pyogens + 14 ++ 15 ++++ 22

P.acne + 14 +++ 15 -+ 25

S.epidermidis +/- 0 + 0 + 12

. S.aureus +/- 0 + 0 + 13

Tea tree oil S.pyogens - 0 +/- 0 +/- 0

P.acne +/- 10 + 14 ++ 16

S.epidermidis + 0 ++ 12 +++ 15

. S.aureus - 0 +/- 0 +/- 0

Triclosan S.pyogens +/- 0 + 10 ++ 13

P.acne + 11 ++ 14 -+ 20

- AAG B RE A AXNGALF IF A A0 0 AAFAA, Hre o 38 AR SN

£ 2} 5 A AL A AAEAgA] B 4 ko —%%‘%91 A3l 7 A el
s Uedons W% 4% f2#e A Pae] Bacteriocidal effect Bk o]z
Bacteriolysis 9&-& 3l Aoz F&% £ guh

Bacteriocidal action T bacteriolytic action-g #<13}7] €3} Lactobiocin A 23} 7] A
2] 2] SEMALZLS vl sto} K.gkt)

Fig. 304 & 4 9l%o] Lactobiocing A 3tA] &L CellsS A ¥ute] fHol vy
9 HYOoKA, B, C), 5 %2 7|9l A] Lactobiocing 2|8t CellS< FHo
Fol AP 43 ALl £ FYMAE BHHJTH(A-L, B-1, C-1)

Lactobiocin®] A 712tE& xALet7] 9dte] HAAERDY ZSAHL 260nmolA], GuHiAA
B4 =4e 28nmolA ztzh =AUt 260/280nmel A wiF 9X|ZH7bA] #HF @
ZA3}, lactobiocin A 2] F(500AU)| A= DNAEZRA T dwizdA Ezao FIHE o=z
eyttt oj9be A= Fig 4.94 29 A} dXdE RO Z lactobiocine A X
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T AlEgo] 288 8§l bacteriolytic actiong 3l Aoz EFHYT
3. Cell cytotoxicityl g 2 AA H¥ 43

Lactococcus sp. HY4497} A3} Lactobiocing in vitro ¢FAA A3 AR A &4 A
¥ (Human Fibroblasts HNF ; ATCC CCL-28)¢] tj3t H]Eé%/‘é (Cytotoxicity) S =43 A}
Lactobiocin®] LDsp2 2F 50mg/mlE ‘f]’ﬂ‘ﬂi’ii’-tﬁ o] XA HEZFA R FI(Cell
proliferation effects):= #& =}z &gk}

Lactococcus sp. HY4497} A3} Lactobiocin®] 3] 8 J 2} A4+ o 3+ Human Patch 2]
S HAAE 23 2 A7 AP EZ g AR AF HE(Patch tes) A A
Table. 3.3} o] Lactobiocin®] 7Z-¢- 24AI1ZF A3 ¥ 3089 AgPA FolA 159 9P
AAA JAFHE Fte] AFFHJ U 1AL A T 2z AekA /';}‘:‘11°] Nz &
A3t H o, Tea tree oil2] 79 10%2] Patch BaseZ H¥ 3 299 @A o AA Eukol
BAHYor 4847 AL YEhlA Lot nARZ o B Triclosan®] 73
$ 5%} 10% Patch base® HEE 599 AYRAAA Furo] BANUH 399 B
48X XAt FA] oFF Axe WEAIL FE F £ g Aoz BAHY
1=

Table. 3. 35 12 A= QA HE H4F A

Sample 0.5hrs 48hrs 72hrs
2.5%patch base sol'n .- - -
Lactobiocin 5.0%patch base sol'n - - -
10.0%patch base sol'n - - -
2.5%patch base sol'n - - -
Tea tree oil 5.0%patch base sol'n - - -
10.0%patch base sol'n + ? -
2.5%patch base sol'n - - -
Triclosan 5.0%patch base soi'n + - -
10.0%patch base sol'n ++ + -
Control - - -

<ICDRG ®#371%&>
@ ? (doubtful reaction) : faint macular erythema only , @ + (%%4]) : erythema, infiltration, possibly papules

@ ++ (Z%A]) : erythema, infiltration, papules, vesicles , @ +++ (Z7%4) : bullous

® -4, ® R EAFY
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IV. 48

2 A7 A= AF 9% € =89 Am EE A% BAS 98 Lactococcus
sp. HY 4497} AAr8lE Bacteriocin® €#9¢1 Lactobiocin®] &= FAERS 3 U
I, olF FF BRI AFd FA%e 45 R A=F AY TFY FHE AT
ok ot &7 284S JHAH, AFY WEY FF AUA EAE A F de B
S ¢ F AN E, A9 FA FAAYG 2 HA FEAE o] EFo 2N HEAX
=4 2 AFASET ¥ & 4= A3 gF 95 94 58 Ad FJF $F59
o] 8% F Y ALZ JlYEr

=

=

-160-



VEEH

1. Tagg, J. R., A. S. Dajani, and L. W. Wannamaker. 1976. Bacteriocins of gram-positive
bacteria. Bacteriol. Rev. 40:722-756.

2. Klaenhammer, T. R. 1993. Genetics of bacteriocins produced by lactic acid bacteria.
FEMS Microbioloy Reviews 12:39-86.

3. Kim, W. J. 1993. Bacteriocins of lactic acid bacteria: Their potentials as food

biopreservative. Food Rev. Intl. 9:299-313.

4. Montville, T. J. and A. L. Kaiser. 1993. Antimicrobial proteins: classification, nomenclature
diversity, and relationship to bacteriocins, p. 1-22. In D. G. Hoover and L. R. Steenson
(ed.), Bacteriocins of lactic acid bacteria. Academic Press, New York.4.

5. Oh, S. 2001. Characteristics of class I bacteriocins produced by lactic acid bacteria.

J. Kor. Dairy Technol. & Sci. volv 19 (in printing).

. Hirsch. A. 1951. Growth and nisin production of a strain of Streptococcus lactis. J. Gen.

=)

Microbiol. 5; 208-221

7. kim, S. K., S. J. Oh, S. J. Lee, Y. J. Baek, and Y. H. Park. 1994. Isolation of
bacteriocin-producing Lactococcus sp. HY 449 and its antimicrobial characteristics.
Kor. J. Appl. Microbiol. Biotechnol. 22;259-265

8. Holo, H., O. Nilssen, and 1. Nes. 1991. Lactococcin A. a new bacteriocin from
Lactococcus lactis subsp. cremoris: isolation and characterization of the protein and its
gene. J. Bacteriol 173: 3879-3887

9. Peter G, Smith AL, Group A Streptococcal infections of the skin and pharynx.
N Engl J. Med 297: 311, 1977

10. Steele RW, Recurrent Staphylococcal infection in families. Arch Dermatol 116:189, 1980

11. Melish ME, Staphylococci, Streptococci and the skin. Semin Dermatol 1:101, 1982

12. Leyden JJ, McGinley KIJ, Cavalieri S, et al, Propionibacterium acnes resistance to
antibiotics in acne patients. J. Am Acad Dermatol, 8:41, 1983

13. Feibleman CE, Rasmusaen JE, Gram-negative acne. Cutis 25:194, 1980

14. Yuzuru Hashimoto. Fragrance Journal. Bacterial flora of the scalp. No.39. vol.7. (1979)
pl4-20

-161-



15. Marples P., The microflora of the face and acne lesions, J. Invest. Dermatol., 62, 326-332
(1974)

16. Armold HL. Odom RB. and James WD., Andrew's Diseases of the skin, Clinical
dermatology, 8th Ed. WB Saunders Co. Philadelphia. 1990, pp250-258

17. Kim, S. K., S. J. Lee, Y. J. Baek, and Y. H. Park. 1994, Mode of Action of Bacteriocin
Produced by Lactococcus sp. HY 449 against Lactobacillus fermentum IFO 3023.
Kor. J. Appl. Microbiol. Biotechnol. 22: 3, 266-270

18. Mosmann T.Rapid colorimetric assay for cellular growth and survival: application to
proliferation and cytotoxicity assays. J Immunol Methods 1983; 65: 55-63

19. CTFA safety testing guideline, The Cosmetics, Toiletry, and Fragrance Association Inc,
Washington D. C., 20023, (1991).

20. Oh, S., S. J. Lee, G. T. Kim, S. K. Kim, Y. H. Park., Y. J. Baek. Purification and
partial amino acid sequence of a bacteriocin produced by Lactococcus sp. HY 449. Korean

J. Appl. Microbiol. Biotechnol. 29:155-161 (2001)

-162~-



Fig. 1 Inhibition effect of four kinds bacteria by Lactobiocin.
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Fig. 2 Growth inhibition of each bacteria by Lactobiocin, tee tree oil, triclosan.

A:Propionibacterium acnes treated with 10.0% Lactobiocin. B:Propionibacterium acnes treated with 10.0% Tea tree oil.
C:Propionibacterium acnes treated with 10.0% Triclosan. D:Staphylococcus aureus treated with 10.0% Lactobiocin.

E:Staphylococcus epidermidis treated with 10.0% Lactobiocin. F:Streptococcus pyogens treated with 10.0% Lactobiocin.

Fig. 3 Scanning electron micrographs of skin floral microorganism treated with Lactobiocin

produced by Lactococcus sp. HY 449.

B:xS.0k

(A) Streptococcus pyogens untreated control, (B)Streptococcus aureus untreated control, (C) Staphylococcus epidermidis
untreated control, (A-1)Exponential phase S. pyogens treated Lactobiocin, (B-1) Exponential phase Streptococcus aureus

treated Lactobiocin, (C-1) Exponential phase S. epidermidis treated Lactobiocin.
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Fig. 4. Changes of U.V absorbances (260nm/280nm) of Starphylococcus epidermidis after

treatment with lactobiocin(500 AU/mi).
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