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Whitening Effects of Lactobacillus rhamnosus Associated with Its Antioxidative Activities. Choi, Woo Seok’, Hee-
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This study was performed to investigate the whitening effects of Lactobacillus rhamnosus in addition to its antioxidative activi-
ties. The cytotoxicity of the Lactobacillus rhamnosus was 7.6% at 10.0% (v/v) concentration. Its cytotoxicity was lower than
3.2% of Lactobacillus casei when adding the same concentration. Lactobacillus rhamnosus exhibited high antioxidative activi-
ties at 14.9% of DPPH radical scavenging activity, and a lower reducing power was measured. Lactobacillus casei exhibited
relatively lower antioxidative activities at 13.4%. The tyrosinase inhibition activity of Lactobacillus rhamnosus was observed at
31.3% when adding 10.0% (v/v), as compared to 17.7% for Lactobacillus casei. Lactobacillus rhamnosus demonstrated strong
inhibition activity for melanin synthesis at 58.6% when adding 10.0% (v/v), while Lactobacillus casei increased to 80.6%. It was
also observed that the high antioxidative activities of Lactobacillus rhamnosus were strongly correlated to whitening activities,
due to the inhibition of both tyrosinase and melanin synthesis. These results support the expanded use of lactic acid bacteria as
a functional bioresources in the cosmetics industry.
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Fig. 1. Cytotoxicity of Lactobacillus rhamnosus and Lacto-
bacillus casei.

"Mean values +SD from triplicate separated experiments are
shown. Mean with difference letter (A-B) within same concen-
tration are significantly different at p<0.05 and mean with
difference letter (a-b) within same sample are significantly different
at p <0.05.
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Table 1. Free radical scavenging activity of the Lactobacillus
rhamnosus and Lactobacillus casei.

The DPPH radical scavenging
activity (%)*
14.91% + 0.48"2
13.21% + 0.26"2
56.56% + 0.185°

*Mean values = SD from ftriplicate separated experiments are
shown.

Mean with difference letter (A-C) within same concentration
are significantly different at p < 0.05 and mean with differ-
ence letter (a-b) within same sample are significantly differ-
ent at p < 0.05.

Sample (10%, v/v)

Lactobacillus rhamnosus
Lactobacillus casei
Ascorbic acid
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Fig. 2. Reducing power of Lactobacillus rhamnosus and
Lactobacillus casei.

"Mean values +SD from triplicate separated experiments are
shown. Mean with difference letter (A-C) within same concen-
tration are significantly different at p < 0.05 and mean with
difference letter (a-c) within same sample are significantly different
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o] ZA=chFig. 2). Y] A2 Lactobacillus rhamnosus®)
YHe 1Y TS AL AN FREMIRG FS
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Tyrosinase inhibitory ratio (%)
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Fig. 3. Tyrosinase inhibition activity of Lactobacillus rhamnosus
and Lactobacillus casei.

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

2 27 2.5%, 5.0%, 10.0% (v/v)2] X2 %835}, positive
control2 4 hydroquinon 25, 50, 100 ug/ml =2 &9
3} tyrosinase A 3|TA L =43 thH(Fig. 3). Positive
control?] hydroquinone® 7% 7} =2 =2 100 ug/
mlof A 40.65%2] n)|WEAHS Vel o n, Lactobacillus
rhamnosus7} 2.5%, 5.0%, 10.0% (v/v)2] E=oA 2+ 20.6%,
26.8%, 31.1%9] tyrosinase A3 TS ey oH,
Lactobacilllus casei™ & X oA Z+ZF 11.6%, 13.2%,
17.7%9] tyrosinase A3 &4 YeEFN T Lactobacillus
rhamnosus’} Lactobacillus casei®}t B]asted oF 219 717}
2 &2 oMAAL BYo}. Kine] ATHE 1 mghl
T =2} &5 0| 38.64%%] n|HEYS Yebd A3} vl
8} Lactobacillus rhamnosus T E o2 ® HH =&
Bue) UMBAL eI 2 BT 4 Atk 94
A2 Lactobacillus rhamnosus I3 =90 Lactobacillus casei
&9 oF 28 o449 tyrosinase A8 B4 YeEbol o
g, Watd Aol Tofdte T4 tyrosinaseE A 35+
Aepd AYE Bafs) vans yeid Ao2 QY7EH,
F3 o 7)5& 7= FHLYEN afF o g o] §d
T Y& Al Atrdr

Melanoma cell2 0|28t Higjt| MMzl =X
Melanoma A|ZE o|-&3to] A& Fof Al Wapd P4
I A ZAYEE v = FFS TE] Yot FEERE
A 2lstal 2417k &, datd A FS S5 H(Fig. 4).
Ad A Lactobacillus rhamnosus® 7% 2.5%, 5.0%,
10.0% (viv) =X Z+Z} 66%, 59% 58.6%2] MAES H
o Lactobacillus casei T EL ZHE oA 96.2%,
83.6%, 80.6%2 AAES EHTh positive control?l
hydroquinone®] 7% 25, 50, 100 ug/mle] =04 Z+z+

W Lactobacillus rhamnosus Lactobacillus case/ M Arbutin

] Ab

$10.0 (100) =—Bb

s Cb

B

S Ab

: 5.0 (50) ——Bb

o Cb

®

= Aa

g 2505 =—Ba

< Ca

S

o 1 T T r T T )
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Melanogenesis ratio (%)

Fig. 4. Melanogenesis ratio of Lactobacillus rhamnosus and
Lactobacillus casei.

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

53.8%, 46.2%, 40.9%2] Z& WAES Hh Yo Ax=
Ao A Lactobacillus casei7} 7FH =& MEEAS 7}
A= glo|= EF3}3 Lactobacillus rhamnosus T3] & 2
dAabd Aol W 2= Hof, Wahd o] A4S JAs
= B4EZ0] FRE e Aol Amd v G50]
Hojutha gzl 224 $H9f 9 100 ug/mle] F=of
Al 35% 7Fg ] Hetd BA AsleS Uetd A vlaste
= Lactobacillus rhamnosus 4 & 9] n|u] &4 o] Y5 3]
S5 Aol AL UTH12]. EIF 21Y F& T T
B 2229 0 @ A4 AY B} 4N 218
21 A g9 dapd Aol 82.4%%] AL} v
A Lactobacillus rhamnosus I &9 njiigAlo] =rh=
AL 538 4 AH11]. Positive controll hydrogquinone?]
)Wl &A o] Lactobacillus rhamnosus®] B3l 2F 15% A&
EA9E 21 njWA = 427 hydroquinone &2 H]
WY a3 S8 7ML e EEEE A g2 4
FRAE0] olggt 4 nHAE AT 4 = WAEEE
of dia] A Foll AUt $19 2aE EWE S0 AY ¢l
= Lactobacillus rhamnosus?} g4 09 4| 21 hydroquinone 2]
ol9) Byt w52 Aol ok GAoINA 2 7]
B HAES HAE & e 388 FHaA= ok 5
o, dehd B2 So|HA AlZE4HLE Rolof o= 3F
Au|MA2A Lactobacillus rhamnosusd &8 71sAo| o
== ALE AlREH

2

42

FARES SR AT S0 sl wRgHe Fatehe
a5 %o, BEanst Hojuthes A7 237 HuE
vl k5, 26]. Lactic acidQl Lactobacillus rhamnosust
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Table 2. Comparison of cosmeceutical activities of Lactobacillus rhamnosus and Lactobacillus casei.

Concentration (%, Vv/v)

Lactobacillus rhamnosus Lactobacillus casei
25 5.0 10.0 25 5.0 10.0
Cytotoxicity (MTT) 2.7 46 7.6 6.1 7.2 9.8
Tyrosinase inhibition activity 20.6 26.8 313 11.6 13.2 17.7
Melanogenesis activity 66 591 58.6 96.2 83.6 80.6
Radical scavenging activity (DPPH) 13.7 14.4 14.9 12.2 12.7 134
Reducing power (O.D.) 0.410 0.581 0.763 0.397 0.578 0.739

*Mean values + SD from ftriplicate separated experiments are shown.

H#Z 02 Wo| A}g3l= T 2uHlo| QEAQ] Lactobacillus
caseiBtt WA SAHE = N ZEH A7 =& tyrosinase
AR E e depd BAdS ol et njE Ay S
7FAt}. E3F Lactobacillus rhamnosus T E-2 melanoma
celle] Watd WA A8 50] Lactobacillus casei 2.t Y5
5] wof, 2 v FF S TR AS A F 5 A
th(Table 2). o]= & AA=ZHEN 7|Eof AH&-stE v
WA Hot g R 54& FA g, B2 glo] g fo &
A ALY R doE, Ao 2L njugFFLAYE
A Eg7FsAol Ml =& ACE AlREH

o] Yozt gatst 42 detd NxZ FA Ao A
Hog JFE 71, 5 4 k3 59 U] Ho, 1]
W BAE 349 BT 5 At w7154 e
A 2R 7} 7} =L Lactobacillus rhamnosuse= FAEZ
9 7o HAES A 5 S A3 D o9 )5
REAE DAL 4 YoH, FHLAZA A% 2S5
98 Aoz AREn,

e ook
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