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2 o B AFes AHY Lo 2HE EEd 7 4bY co—cultureo] o)g EEAd i Aot
Lactobacillus rhamnosus (L. rhamnosus)®} Lactobacillus paracasei (L. paracasei)S 7 W &= Z&
FHzolH, co—cultured ] F4H+L tyrosinase AsN&0| L. paracasei®} L. rhamnosusl B3l 20.68%
27 2 X5 By T3, co—culture f4FS melanin A A &A= 63.56%2] 7MY =2 &4
< Bgon, FEMNAGY ) FFE vx= MMP-19] Aol 3726.3 pg/mL=E A=A ¥ Y {4
o WA AR = MMP-1 AAZFE 22y L. rhamnosus’} 13613.5 pg/mL, L. paracaser= 13012.0
pg/mLo] AF UG Collagen A FS At A3 co—culture F4H#o] 380.7 ng/mLE 323 4 ng/mL2]
oko] BRIE /. paracasei®t 304.1 ng/mLe] <ko] FI= /. rha‘mnosusEE‘r e oko] AP ES 13T
”’7]«] A= FAHFS co—culture”t FFEA XS A F JdveE A YER AL, o= bg:;g' %*é of &%

WX = g4kt @48 S 49 9 A sldS 53 AHEY co—culture A 4k &4 o]
F2 A0E T F JUTh

_Eru[

Abstract: In this study, cosmeceutical activities of the co-cultures of both lactic acid bacteria isolated from the hands
of women, Lactobacillus rhamnosus (L. rhamnosus) and Lactobacillus paracasei (L. paracasei) were first reported: For
whitening and anti-wrinkle activities, the co-culture showed the highest tyrosinase inhibition of 20.68%, compared L. para-
casei and L. rhamnosus. The co-culture also showed the highest inhibition of melanin synthesis as 63.7%. In observing
the anti-wrinkle activities of the co-culture, it generated only 3726.3 pg/mL of matrixmetalloproteinase-1 (MMP-1) pro-
duction when 13613.5 pg/mL and 13012.0 pg/mL of MMP-1 production were estimated from L. rhamnosus and L.
paracasei. Besides these, the extract from the co-culture yielded higher collagen production as 380.7 ng/mL, compared
to 323.4 ng/mL and 304.1 ng/mL from L. paracasei and L. rhamnosus. These results indicate that the co-culture of both
lactic acid could improve its cosmetic activities. This hypothesis was also confirmed that the co-culture of both bacteria
showed strong antioxidant activities of DPPH free radical scavenging while the extract of L. rhamnosus and L. paracasei.
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2. Mz A WY

21, M= 3 A

QIZF %3] AEZ<Q] human dermal fibroblasts (HDF,
CCD-986sk) (KCLB NO. 21947, KCLB, Korea)<}
mouse melanocyte?! BI6F10 (KCLB NO. 80008,
KCLB, Korea)< ZH=A|ZF23Y(KCLB, Korea)oll 4

Yttt 7Y AE= DMEM iAol 10% fetal
bovine serum (Gibco, USA)= H7}skd 37 C, 5% CO,
x5 A v FsEATE 1 9] AFEE BE AFES
Sigma-aldrich (USA)< &3t 74, AH8-3tATh

22 79| 22|, 3 ¥ iy
Aol 2220 F4kt L rhamnosus®} L. paracasei
20 ~ 40t P 4078 ] EHFERS MRS agar Hi A ol A
olA E53 ZEYE MRS brothell &7 37 CellA
48 h< vt O]“H ZEYZF gdstA veRd
20t o4 9] Entge A2 wj A oA wi e 75 o
Al MRS agaroll 22+ HES AAlst, g53 F2Y
1

£ 16S tDNA sequence w4 Fal 4k 2HE 3
3t Alf 4 L rhamnosus®} L. paracaseis &

A stRen, Z47F mm| A ER EAE 7] gt

78S KCCM11349P2} KCCM11254PE F-of Bk
tH16]. Aol AMEE ikt Faf ol
9} L. paracaseiS MRS broth B %](Difco™
MRS broth, BD, Franklin Lakes, NJ, USA)E
37 C, 120 rpmolA] wjeFslH o, =7+

L. rhamnosus
Lactobacilli
o]-g-3}
FE 10



Lactobacillus rhamnosus®} Lactobacillus paracasel =

CFU/MLZ &} t}. Co-culture2 9134 seed culturedt
L. rhamnosus®} L. paracasei 2F1& 1 :1 (v : V)&
1 L7} 94 stk F 7HA] T2 48 h &<k v oSt
RHom, HFHoR 747t 43 x 107} 4.1 x 10'9] #5
Z S SkATh o] 2 o s dojx ZF {4k
o HiFAT co-culture FAHFS A4 EE]7](Supra
30K, Hanil Science Industrial, Incheon, Korea)S AF--3]
6000 rpm®l| A 15 min &< A E-Eletar, oAzl F4k
TAE Z5IHAUG-R3-900, Asiaultrasonic, Korea)S
o] 83} 140 kHzoN A 30 min <t 7= I3
HE fARS AT g2 2Ed] q343 & 5
A Z7|(PVTFA 10AT, IIShinBioBase, Dongducheon,
Korea)®ll 72 h §<¢F 524 FsIe B E whEo] A9

o Abg-stAT

2.3, HIYH| FESS2 M=E =4 Hot

frabt A4 AHESY] MESHE BrkstaAt
MTT (3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide, Sigma Aldrich, St. Louis, MO, USA) &S
AHEEE MTT assaye AASHA T 374 ok =
CCD-986sk= 3.7 x 10° cells/mL & %2 96-well plate®]]
43 F 24 h &<t incubatorol| A i Fste] F-2RAIF
o}, 24 h Foll #jA|E AASIL Fakdt AESE 50
wt 200 uLA FUZ F A SR FF B sk
o}, HeFe] B¢ FH A8E AAS, MTT €94&
7¥sted W& gk 2 37 CTRHUCE 4 h 5k vl
3HATE 4 h o] MTT &94-& A A3k, PBSE 23]
Akt Ald 3 DMSOE 200 uL U3 F 30
min &% ¥H§E& A17]2L microplate reader (Thermo
Fisher Scientific, Waltham, MA, USA)Z 570 nme] I}
AollA FFEE Rt friktol that Alxs4E

Gl ATH17].

2.4. DPPH Free Radical Scavenging &M =X
DPPH (a, a-diphenyl- 3 -picrylhydrazyl) free radical
scavenging activity A3 7]&ol| A5 Frarsie] %
ySFATHI8]. & 3 Y T=EZ AR 150 ul&
7} % methanol 2 A %3k 0.1 mM DPPHEY 150 ulL<
Egste] A2oll4] 30 min 7F Aol WA & FH 517
nm?| g FF=E SGsATE. AT @2 of

o] 4]0 & F3}e] DPPH radical scavenging activity (%)

g wlope] 1% ww w3
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=
2
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E YERA A

DPPHradical scavenging activity (%)

control O.D.— sample O.D.
control O.D

X 100

2.5. Tyrosinase &4 Xallg =X

fr4kt9] tyrosinase inhibition &1 7]E2] AW
He Faste s TH19]. 50 mME potassium
phosphate buffer®ll L-tyrosine (0.3 mg/mL)S &3 A2
£ 400 uL9 FEE 100 uLE 93 1 Fof ty-
rosinase (2000 units/mL) 25 uL= 78k 37 € =4
oA 15 min &<t FAISFAT. 15 min 5% W52+ 7
WAkare] Yol uhg-g EUaL 475 nme] oA &
BEE SAHEATL

2.6. Melanin &M Xslilg =4

i ke MepdAa AJA AEZ BI6F10S 96-well
plateoll welld 2.5 x 10° cel/mL THF FU3IL 5%
CO,, 37 TZE700A 24 h &<t vttt 24 h At
T 7t fab 3R ES iR o] FEEE A
3lal ThAl 48 h B9 5% CO, 37 C ZHOZE in-
cubatoroll A ¥t 48 h ¥ X 2]g AUEE A A
3}al PBSE 23] A& 3 10%2] DMSO (dimethyl sulf-
oxide)E E£&3 I N 559 NaOHE ¥l 2 h B¢t

wjaFatel 405 nm wHgel A FREE ZASATH0]

2.7. Metalloproteinase—1 (MMP-1) &AM Xslis =@Jt
Collagene E&f3l= &4 % 3hU<l MMP-1 2 ¢
< Human MMP-1 ELISA Kit (RayBiotech, Norcross,
GA, USA)E &3l H7Fstith. WA CCD-986sk Al|3Z
23 well plateol] WA ol 0 f4kt MES A
shal 29 &Rt Wik S APl AREsk ATk
MMP-1 ELISA 7]Eo°f| &H|¥ plateo] 1=} standard
100 L& FU3kL 204 2 h 30 min It vl &I
v o3k 5wl oFl-S A A3}l wash bufferZ 43] A2
gk ol 100 uL2] 8] detection antibody MMP-1 A]
oFS A Eskal 1 h &%F 2ol wiFstith 1 h & A
25k v Y-S 2oL thA] 43] A -3 2 streptavidin
solutione 2131 45 min {F 204 EEFUTt T
A B Flg AASIAL 1 3 Zo] wash bufferZ Al
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Figure 1. Cytotoxicity of the extracts from L. rhamnosus, L.
Mean values £ SD from
are

paracasei and the co-cultures.

triplicate  separated experiments shown. Mean with

difference letter (A-C) withi n same sample are significantly
different at p < 0.05 and mean with difference letter (a-b)
within same concentration are significantly different at p <
0.0s.

Z 3 gubstrate reagentS 2o 30 min B LA A
W] 3FA T 30 min FH ol ¥H3-0] T2 EHEZ stop sol-
ution< 50 uL B} W& FZAA 7|2 450 nm )|
A FREE SASAT21].
2.8, Collagen &z HIt
FAbE A Zoll Uik collagen A F
Type I C-peptide (PIP) EIA Kit (Takara, Otsu, Japan) A
& F3teo] ER1sIHTE AlFol EEH plateol] HA
antibody-POD  conjugate solution 100 uLS I,
MMP-13} WP FA| = QA 3] 4] f-opAl| sz ol vl oF&h
At v FEds FEHE 20 uLE H71HA
o ZJ71eE § Y2 We Apdsta 37 T F2Ho0A
3 h BTt 3 h H vl FA-E A A, 2 welloll
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3to] 204 15 min &< WX ]%}ﬁq— 15 min ¥
stop solution?! 1 N HoSO4& Ho] WH&-S TAA7|1L
450 nmol A FFE=E SA3H T Collagen A4 #9
AFS AlFoll FY14H standardE 53l 1 #hS HEFsh
ATH21].

procollagen

2.9. SAXz

EE Al doly EAAE = 338] ikEskgl o,
AP ge] SAT statistical analysis system (SAS) Z=
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Table 1. Estimation of Inhibition Ratios of Tyrosinase Synthesis of the Extracts from L. rhamnosus, L. paracasei and the

Co-cultures

Tyrosinase inhibition (%)

Concentration (mg/mL)

Sample 0.25 mg/mL

0.5 mg/mL 1.0 mg/mL

Lactobacillus rhamnosus 11.16 + 0.23"

Lactobacillus paracasei 12.57 + 0.59%°

Co-culture 14.60 + 1.32%¢

Ascorbic acid
(0.1 mg/mL)

13.41 + 0.58% 17.92 + 1.38%

19.94 + 1.09% 17.17 £ 1.51¢

20.68 + 1.64%° 17.73 + 1.11¢°

55.76 + 3.18

Mean values + SD from triplicate separated experiments are shown. Mean with difference letter (A-C) within same sample are
significantly different at p < 0.05 and mean with difference letter (a-c) within same concentration are significantly different at p < 0.05.
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Sample

Figure 2. Comparison of inhibition of melanin synthesis by
the extracts from L. rhamnosus, L. paracasei and the
co-cultures. Mean values £ SD from triplicate separated
experiments are shown. Mean with difference letter (A-C)
within same sample are significantly different at p < 0.05
and mean with difference letter (a-c) within same
concentration are significantly different at p < 0.05.
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57.6%2] "eEbd A A3E BT co-culture 4k
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Figure 3. Comparison of MMP-1 production by the extracts
of L. rhamnosus, L. paracasei and the co-culture. Mean
values + SD from triplicate separated experiments are
shown. Mean with difference letter (A-B) within same
sample are significantly different at p < 0.05 and mean with
difference letter (a-b) within same concentration are
significantly different at p < 0.05.

SxolA A 40%9] Wehd A8 &-& B[25),
Mol FEbd M4 s adE THAE vE Z‘ﬂﬁ
Foer Bt es 0T Utk

S0 g a3E glstar
=743} Th(Figure 3). Collagenase
<l MMP-19] Ao &5 FHEES FAS
£ 7% °l AUE collagen®] E3H7 HA 7] vzl
T/ tigk B3t ot & ¢ ]U]' BE
A AEo]l 1.0 mgml7MA] BT}
MMP-19] A &Fo] sl AHaks g1l
o} L. rhamnosus= F* 13613.5 pg/mL2] A3
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Figure 4. The production of collagen from the extracts of L.
rhamnosus, L. paracasei and the co-cultures. Mean values +
SD from triplicate separated experiments are shown. Mean
with  difference (A-C) within
significantly different at p < 0.05 and mean with difference
letter (a-c) within
different at p < 0.05.

letter same sample are

same concentration are significantly

Ao, L. paracasei= & B 2 13012.0 pgmL2] A
AFS HAY F 4 co-culture AlEE 1.0
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£ W 1 &3} F7154] co-culture A FEIRAI N O
ARy =RES I = AU 2L ok/dq]z:,l
o= '3_’\‘?_] retinoic acid®] 73-9- 236.8 pg/mLO.E -

Zo] 158l A Hth 508 o] B2 Ul 27‘45]
9}1231, SRS tal BaE vl Qs ol2Y
of FEE9 MMP-1 HAFL Y 3
pgmL VRO R ik AES] MMP-1
Bl A e 1o g Holty21]. JREsE e
collagen®ll Wit WAFES IAFOEZA F
gk ikt B%%S elsk o™ 1 ZA3E Figure 4
o YeRN AT} L. rhamnosus2] collagen A& 3
d 5% 1.0 mg/mLAl A 304.1 ng/mLE 7} S22 col-
lagen ATl SAHFNSH, L paracasei®] 73-F
3234 ngmL=E Bt} =4 SAFAT F 79 co-cul-
ture= HU B4 380.7 ngmlLE 7 =&
gen YA S 2131 Th Collagen A &
GAVH Zbzte] =2

F4J

colla-
=8 6
M &S

T AT ‘rr/?l'ﬂ' “':E—E'O col-

r

hEkalAEsks) A, A 41 A 3 3, 2015

ol

g =Ee BH21], ol2Yot == B¢ TYE
T A FHd) 200 ~ 250 ng/mLE -4k ABE2] colla-
Eol FE/hAl thet E50] U

gen A/d&Fo] H%
Aow AtmHH
53], & A7 Uehbe 3 24 dae O &
ol EAIS= lipoteichoic acid (LTA)S] RS E R
agi SHTH26). 7]E deixl vlol] oJshH, 1%
Aol = lipoteichoic acid”} ©F 2% (dry weight of
cells) 7HF = A =d[26], ©] lipoteichoic acide
akst 2 "Hed A A A3 5 B0l &
HA ATH14,27]. kA, B AT FATdel=
lipoteichoic acid”} EA)staL Qlom & P Lo &
At 7HE & Aok Bk lipoteichoic acid 9]
Srego] wl-y- AA EAetr] Wit e SHEA 9
= 2 4 Ao AN FAFEL] co-culture©l]
&l #ATIE SUkigE 71Ee] A5 Falstkd
co-cultures F3l vl FE ikt I dA Tl T
vjoFe] AT Bl @o] wl&Eo) lipoteichoic acidS
HlE3to] Alazdtel] 23 H QIAE 5 1 9 24 =
AEol o v v gl =R/ %50 SV A
S & AEHEU15]. oyl 7] AFEHAR fraket
s Eoll gt & &2 A9 lipoteichoic acidt}
substance P 59| T2 49 AT 5 53] 5T A
T7F Hol Q7] wWiiel g &4& Hole =4 o
g F7F A9 H 388 AoE AlsE

-

22| DPPH Free Radical ANSg 0|88

—

w

w
o B2
> B

i

}712] 04017‘] co-culture friHte] & &4 Az
2bsbs 3 AAske] H71skaAt DPPH AdH < 21
AT Table 2& BW 4k L. rhamnosuse= W
1.0 mg/mLolA 16.03%2] AHfrettd AL
RO, L. paracasei®] 739 15.54%°] £AZA
SkI3t L. rhamnosus®t 221 2ol= glATh.
Aol E3MIYTF co-culture= 19.61%2] &4
U]-t T4 fabd Aol vl =& EAE
FA ) 221 ascorbic acid<} H] 3H S
w2 et AASE S g1l
ikt a5l WOH e |

Q)
=
AT ¥

—%r—ﬁ o

:lo & 1"1 i

o
2
DN
r+
OO

0 &8 do oy i o o of o o
TO



Lactobacillus rhamnosus®}t Lactobacillus paracasel %3¢ wjoFe] 35 v ol =& Jjx &4 FH 259
Table 2. DPPH Free Radical Scavenging Activities of L. rhamnosus, L. paracasei and the Co-cultures
DPPH Free radical scavenging (%) Concentration (mg/mL)
Sample 0.25 mg/mL 0.5 mg/mL 1.0 mg/mL

Lactobacillus rhamnosus 432 + 0.97%

Lactobacillus paracasei 10.48 + 1.26*

Co-culture 10.73 + 1.08"°

Ascorbic acid
(0.1 mg/mL)

1531 + 2.06™ 16.03 + 0.925

12.41 + 0.35% 15.54 + 0.83“

15.17 + 0.59% 19.61 + 1.31¢

78.64 + 3.38

Mean values + SD from triplicate separated experiments are shown. Mean with difference letter (A-C) within same sample are
significantly different at p < 0.05 and mean with difference letter (a-b) within same concentration are significantly different at p < 0.05.
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