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Abstract: Soybean (Glycine max), as one of the foods with high plant proteins, contains a large amount of bioactive
compounds and known to be effective in cardiovascular disease and obesity as well as in improving skin condition.
The purpose of this study was to investigate the anti-photoaging effects of soybean fermented with Lactobacillus
Rhamnosus (Bio-Peptone®) by assessment of cytotoxicity against UVB, collagen synthesis after UVB-irradiation,
tyrosinase activity, and melanin synthesis. Results showed that Bio-Peptone™ protected skin fibroblasts against
UVB-induced cytotoxicity and increased type [ collagen synthesis. Furthermore, Bio-Peptone® significantly inhibited
tyrosinase activity and reduced melanin contents. This study suggests that Bio-Peptone® has protective effects against
UVB-induced skin damage. Thus, it is concluded that Bio-Peptone® is able to prevent skin damage against UVB and
thus acts as anti-photoaging materials by protecting skin forming wrinkles and skin pigments.
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Figure 1. Production of a fermented soybean (Bio-Peptone®)

with Lactobacillus Rhamnosus.
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Figure 2. LC-MS profile analysis of fermented
(Bio-Peptone™). MS chromatogram (A) and MS spectrum of 6
major peaks (B) in MS chromatogram at retention time 1.61,
3.82, 7.44, 10.46, 15.82, and 20.26 min.

soybean

(Figure 3A). 2009 HoA £ oilof|A] Q=aa) WojlA
FrefE AEA HEC growth factor2 A3 AR} BHA
= ST EMN A 4] 9 SR SX1avE
SRIRE vl Ith25]. ERF BIGFI0 AlzofA= A kol
A 95% o] MlE AEES Uehfe] B40] ¢l
RIsIGIcKFigure 3B). th= =R AdFfEo] & A

(A) a0

160 kel

Cell viability (%)

con 100 500 800 1000 2000

Bio—Peptone (ppm)

ool g AR 7lsde Uehlls AR o
A glow, et el 2 HOi SAEH2.3] oA
2 AtolA AxE diF daEESE HDF A|2el BI6F10
Nl BRollA Al S4= L}EHHXI oot diFta=o
P R AESH ERE Rlsigon, ok £ diF

e 59| ulg 74 AAEA ATt 7S ERIE 4=
Q= Aol
3.3. UVB ZA0|| CHSE M= 2S5 S0}

UVBZ 9wl T AiZ &4 2 ZAo) ofjgt B3
AIE 2RRIsk7| ¢Jsll HDF Aj2zof o= ‘?a_ aES Xiﬂlo}

1 UVBE&
& 2ol UVB 2Afpe

ZAVBIO] AT SRS 9ndl 5 AZ S
-2 Figure 4A9] Z1}E HlEr S

2 50 mifent’ 2] A|7)2 A1) Figure 4Bo]| LFERS v}
o} 7o UVBZ ZAJa}A gk tizol] ula] UVB 24}

SLol|A] Ok 48%E A3 ERo] ZAFIoL), UVB RAF
Z OIFEE RS XE|st oA Al Ao 27l
FOHel Al RS BolFeh ®E AnlES B
T2 Ao e ) AL 3 I EES X5t
oA Al LR Te(cell confluence)7} 5715132, 800 -
1000 ppmoll 4] E& WAEE Lpelhfjo] zjelAle]| 2Jat A
= o HE aNg dehiglee Siskint
(Figure 4C). T 252 s} G} # opjz} UVBY
o3t o= HRS-S olAjsle] RJAOTHE HE AU
Uelj= Aog Biglo] Qirie]. thEdas x3 UVB

—
o
—

o
=1

[a]
[=1

=
[=1

Cell viability (%)
o
=

]
o

con 100 500 800 1000 2000

Bio—Peptone (ppm)

Figure 3. Effects of Bio-Peptone™ on viability of HDF and B16F10 cell line. (A) HDF cells were treated with Bio-Peptone™ at

indicated concentration for 24 h. (B) BI6F10 cells were treated with Bio-Peptone®™

at indicated concentration for 24 h. Cell

viabilities were determined as described in the materials and methods. Values represent the mean normalized cell viability value

(mean + SD, N = 3). The value of untreated cells was taken as 100%.

at least three times.

"p<005and " p < 0.01. All experiments were repeated
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Figure 4. Protective effects of Bio-Peptone™ on cell viability of human dermal fibroblasts (HDF) against UVB-induced cell damage.

(A) HDF cells were irradiated UVB at indicated various dose. (B) HDF cells were treated with Bio-Peptone® at indicated concentration

for 24 h and irradiated UVB at 50 mJ/cm® (C) Photo-micrography by phase-contrast microscopy on cell viabilities against

UVB-irradiated HDF cells. Cell viabilities were determined as described in the materials and methods. Values represent the mean

normalized cell viability value (mean = SD, N = 3). The value of untreated cells was taken as 100%.

experiments were repeated at least three times.
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Figure 5. Effects of Bio-Peptone™ on type I collagen synthesis of (A) human dermal fibroblasts (HDF) and (B) UVB-irradiated
HDF cell line. HDF cells were treated with Bio-Peptone™ at indicated concentration for 24 h (B) and irradiated UVB at 50

mJ/em?. Type [ collagen synthesis were determined as described in the materials and methods using a sandwich immunoassay

kit. Values represent the mean normalized value (mean £ SD, N

= 3). The value of untreated cells was taken as 100%. "

p <

0.05 and ™ p < 0.01. All experiments were repeated at least three times.
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Figwre 6. Inhibitory effects of tyrosinase enzymatic

activity with Bio-peptone”. Arbutin was treated as
positive control and Bio-Peptone™ was treated at indicated
concentration for 24 h. 100 unit mushroom tyrosinase
solution was added. Tyrosinase activity were determined
as described in the materials and methods using colormetric
methods. Values represent the mean normalized value
(mean = SD, N = 3). The value of untreated cells was
taken as 100%. * p < 0.05 and ™ p < 0.01. All experiments

were repeated at least three times.
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Figure 7. Inhibitory effects of Bio-Peptone® on the IBMX-induced melanin synthesis of melanocyte BI6F10 cells. BI6F10 were treated
with arbutin as positive control and Bio-Peptone® at indicated concentration for 24 h, stimulated with 0.1 mM of IBMX for additional

48 h. (A) Cellular melanin contents in the melanocyte B16F10 cells. (B) Cultured-cell micro-photographs were taken by phase contrast

microscopy for melanin accumulation in B16F10 cells. Values represent the mean melanin contents value (mean = SD,

value of untreated cells was taken as 100%.

tyrosine © 25 E| Haphd A0 AIAS

ol 82 & 5 U

AAA 5 )
Aoz Atz

3.6, Hat MA MM Xish St

gl sl I3 %%_ETH TRl A
Eolal AR osRY WS Hosk= 282 SHANL
Tt depd A Aol s M2 5o WS Ao
7|0, TR 2ARS Z2XF21]. R aEe] Wehd A
o A A ave SAs] Sl Hekent Alg]
BI6F100]| IBMXE #glslo] Wahd M A4S fwedt
), EEES Hesio] Wehd Ma A4 A ZIE
24t REEe AeE Ave E3) s o
A JZIF FHold 800 ppme) TR Aske] AFe A
Y3159t Figure 7A04] IBMXE H7}1st Al|azo|A waphd
AATE OF 140%2 Z71st HHH, IBMXQ} di2haE 800
ppme Al ARt AE|Rtofle Wepd o] S
115%= Fraxsto] npd) Faks UehfigleS Selskelck
3 FujAe B dald M gA Asaae o3t
T A, giedaso] Wepd Alzoa Hehd s A
e aprog AFfeiths AMS Elg 4= Qllct
(Figure 7B).

i

&3 g8 3] #], A45d A 1, 2019
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" p <0.05and " p < 0.01. All experiments were repeated at least three times.
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