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A study on the increase of Physiological Activity as a Functional Cosmetic

Composition of Hwangryunhaedoktang—Gamibang Fermented with

Lactiplantibacillus Plantarum

Sang Wan Seo*

Department of Bio-Technology, Honam University

Hwangryunhaedoktang is one of the prescriptions used in traditional medicine for skin diseases. In this study,
Hwangryunhaedoktang-Gamibang (HG) was fermented with Lactiplantibacillus plantarum, a probiotic lactic acid
bacterium, to evaluate its potential as a functional cosmetic composition. Strains with anti-inflammatory activity were
selected by isolating lactic acid bacteria from kimchi, a traditional Korean fermented food. HG was inoculated with
lactic acid bacteria and the viability was measured. The supernatant was obtained by centrifugation of fermented
Hwangryunhaedoktang-Gamibang (HGF) and HG, and the filtered supernatant was freeze-dried and used in the
experiment. By measuring DPPH and ABTS scavenging activity, it was confirmed that the antioxidant activity was
increased. RAW264.7 cells were inoculated with HG and HGF to confirm anti-inflammatory activity through NO assay,
and production levels of pro-inflammatory cytokines (IL-1B, IL-6, and TNF-a) were measured through ELISA assay. It
was confirmed that HGF had a greater decrease in production than HG. Through lactobacilli fermentation, the
beneficial probiotic properties and antioxidant and pro-inflammatory activities of lactic acid bacteria suggest potential

clinical or technical applications.
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£ AHIN AHEE FUNST JuINHG) FHY B,
A

o B9, A 29, A2, Y AT JAZ@F)NA

g,
Fstel Argatgitt. £ 1Lo] &3, 2, 3, A 20g, 2L
o, A, A%, WA 5g¥ W7 T 100CAA 3K7 S A
slo] g, QAL LaE & YAE2(8000xg, 158)5tT o]
A gsae Hste] £AAZE LYstan. FAsiser o)y
(HO)L 27.6%9] 482 BT, Wast FANEY 7Hu]HHCF)
25.7%9] 282 HAct, =AAXS Alg= 10, 50, 100, 200p
g/ml BE2 3|Hsto] Ago] Argatgict.

Table 1. Composition of Hwangryunhaedoktang-Gamibang

499 o g A K|
gd Coptis japonica China
ga Scutellaria baicalensis China
B Phellodendron amurense Korea
X| &t Gardenia jasminoides Korea

a32% Lonicera japonica Korea
Sl Forsythia koreana Korea
e Syzygium aromaticum Indonesia
etk lllicium verum Vietnam
2. QAF Bl L A
B MYAMA BSG8E Lactiplantibacillus plantarum 5a%

(HUP1,2,3,4,5)2 MRS agar 1AHjx]o]] 100p® =35t1 30°C
Hg7lolA F7]x7102 48A3HEQ WY &, 224 shtE F3)
MRS brotho] FZEsto] 30°Colxl 48A1ZF Higst H LA
(8000%xg, 15¥)2 5191 vH|Y AE5MS membrane filter(0.45n
m, Advantec Co., Japan)g ©|-&sto] Adstct. Aot A
0|85l NO assayS $3B5IHL FASHAJol 945 #F5
Aurstgict. AeElojzl #3+& HGOl FEsto] 48A13F F¢t 30°C
g7l F71x702 48A]7HEQt WIS L, 0.85% B A
2AdL+2 AA 5 Aste] MRS agar AH[X]o] 100p" =5t
1 30°C Hi7IolN @iz 2 48AI3HEQt WY & ASES

SRkt

3. aEd &%

Cutibacterium acnes(C.acnes) BIYS cooked meet
medium(Difco Lab., USA) @ AJejx|o] FZ3to] 30°Cof|A] 48A|7F
d71F oz H|Ystgy, Staphylococcus aureus(S.aureus) v

tryptic soy brothE Al&sigict. vigdsA9 FA4EHS 4

o
%5171 Y3l agar well diffusion methodZ AHE-5tct. Tryptic

soy agar(TSA, Difco, USA)J| mZAFZFE HZE
bioassay plates AZEstHT AddF9 Higd
(8,000rpm, 10 min)3}1, membrane filter(0.45pm, Advantec
Co., Japan)g ©o]&sto] Aot mdwto]l FEH TSA wA )
A gol wellE 531 200uL HIFASAS 2551 30°CollA] i
e T, AAAE JAolRE WA

£ gitst &4 EX4 L2 ABTS and DPPH scavenging
activity assay wHoz 238519t 70mM 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) I 24.5mM
potassium persulfateg 12A]7Hg¢t ¢4 ¥Egsto] ABTS 4ol
2 ¥HAZ %, o gAL 73amolH EFE Fol 0.7~
0.8+0.02Zf0] Yo =2 35]A35tgict. 3]Agl ABTSEM 100ulo] A
£ 50p =2 A2ste] 302 & 734nmoA FEES F
Aotgct. YHNUIRFO 2 L-ascorbic acidE A|829 U Az
51 cH. 1,1-Diphenyl-2- picryhydrazyl(DPPH)&21 100plo] A]
2 100pls & &3tsto] 3087 4AYES A7l & microplate
reader2 517nmo|A] &3% 7+ £A5to] :wo] w2 DPPH
radical 275& U5t} Blank: X229 A EUjE AHEs}
%3, control2+ Alg tjil Alg9] 3|4 &ujo] DPPHA|RE ¢
o] AF235lYch YA xFC R L-ascorbic acidE Alg9 TUF

R stoct.

5. AZAEE U NO 44F 5%

RAW 264.7 cell2 96-well plated] 1x10° cell/well2 BZ=35}
1 4X|7F &, media changeS 35to] 7zt =x¥z A|g2 Astn
lipopolysaccharide(LPS)S 1lpg/ml¥ 2|3t #u} X2|3tx] o2
TO2 o] 24X7H5Qt HigsQict. Wl & supernatant: A
28 96-well plated]] &A =Ust 49 Griess reagentE A7}st
of 158 30| E3=(540nm)s EA5I¥YL NO HEE sodium
nitrateE 0|83t & JAoz AASIETH RAW 264.7 cell Hf
9F 96-well plateo] 10% MTS solutiono] 8% DMEM
mediumZ welld 100pl# ‘dojxi 3AIZLESH YRt &, YL
(480nm)E &75to] cell viability 32 AAtstct. &4 = 54
© ELISA microplate reader(Infinite 200pro, TECAN, Austria)

py
2 Argstart.

6. %4 cytokine &4

A=A cytokine WIS EA57] 95t Quantikine®
ELISA kit(R&D system, USA)E o]835lo] &£As5t9 oy, 454
cytokineQl TNF-a, interleukin-1B(IL-1B), interleukin-6(IL-6)
g sty AP s protocolo] wat H3PstHon
Stop solution A2] &, 450nmoA SF&= 2 FAst YEH
< &Rl
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(mean + S.D)2 YERJ9lon], SPSS (Statistical Package for
Social Science Inc., Chicago, IL, USA)g o] 83510 dY wiIFE
X(one way ANOVA)S AlA] §F & Student't t-test2 EAl5}0]
S§94L p<0.05 &N HE519 E}.

2

L fArs A % “a’fl

2 OURoIN ART AR AE WaNEN BR
Lactiplantibacillus p]am‘arum 5435 AM85I9n, trfdow
Aaet 539 BHFRSE Avlolo vlasiych. B4 FRSl
LPSE A3 +2 2.“.’_'._ 23t NO9| Aol Aoz dojd

stol g4 WS o] LPSo] gt NO A
9% 25F HUPS 3771 1% 2 %02 NO 4TS O
A2 FAstol(Fig. 1), AF2F2 FANEF 7HIRHO)
Aot LEN FANSY ol SNF A
o 5.8x10CFU/mlo2 Ago] & ol%o] A 9t Ae Hals
SACFig. 2). Tk Y FE2 ET IASIEY ZH0IY(HGF)
3} HGE 275 3 W25Faol 84stel MYl AHgsteict

CConirel ® LPS{1pg/ml)

1!

HUP1I HUP: HUP3 HUP4 HUPS Water

NO concentration{nd)

LI - -

Sample

Fig. 1. Effects of Lactobacillus culture supernatant on LPS-induced
NO generation in RAW 264.7 macrophage cells. The cells were
pre-treated with LPS(1ug/ml) for 24h and then treated with Lactobacillus
culture supernatant for 24h. (n=3)

Fig. 2. Viable cell count of Lactiplantibacillus plantarum in the
Hwangryunhaedoktang-Gamibang. Viable cell count of
Lactiplantibacillus plantarum on the MRS agar.

2. HG®} HGFO] &+ &4
HGet HGF9 &F#&4dS &lst Ail, HGF: C.acnes®t
S.aureus & IZA4 2TFOA ZZF 19mm, 13mmo] XS 2AA|S
< qsie] FPFgol 43t Aoz HEQAEHQM HG:
[e]
X3

S.aureus #FOoA 1lmm &S AA|gto] &QIE]9 1, C.acnes

#FoME S AAZE] Aol Tmmz A5 Ut e
Uetdtt. S.aureus? Z2o]= HGFo| vla] Al7do] 52 7oz

Hol QAt 9§ S 55 HG7I MEXHES5 o) F4&d4S 7t
7 2xo| A Elo] YRt A2 AtaE YchFig. 3).

Fig. 3. Anti-microbial activity of HGF and HG by Agar well diffusion
method using. (A)Staphylococcus aureus and (B)Cutibacterium acnes as
test microorganism.

3. HGQ} HGF9] Free radical 27 o] U]X]= ¥

ABTS, DPPH Free radical 2#%& &0lsto] gatst gAe
ZR5t A1}, HGSF HGF 2% 943t ABTS AALS HAZEAC}
100 2 200pg/ml H=oAE 100%0] 7PAA AAEAL, 50
g/ml E50]x HGF: 95.2%& HGQ 90.5% A% Hr} 3Hits}
o] 715l on, 10pg/ml S =A% HGF 67.6%, HG 55.4%
9] 27502 F4E ] ztolg &o|gteitt. DPPH 445 E3jE
100 ¢ 200pg/ml EEo]A: 100%0] 7MEA A= on, 50p
g/ml E50]x HGF: 89.6%% HGQ 82.5% A7% Hr} 3Hits}
o] 27} 8191, 10pg/ml SEo|AE HGF 72.7%, HG 61.9%2]

=

47%¢ QUSIET AN wag $ol st Bl 3G
Ot g HU T 4 sk
120
( ] OHG mHGF

ABTS radical seavenging acthing®) B
« & 8 % B B

10 =0 100 200
Concentration(pig/ml)

(B) OHG mHGFE
= 100 . P -
.E s -r .
* X
=
-
E &0
]
z
E
0
E
m
E
= 20
o
10 =0 100 Viganain C
(31.2pgimal)

Cemcentration{pug ml}

Fig. 4. ABTS and DPPH radical scavenging activities of HGF and HG.
An appropriate amount of ascorbic acid was used as a positive
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control. Each bar represents the mean = S.D. from three independent
experiments(*P<0.05, **P<0.01, ***P<0.5 compared with control and
#P<0.05, ##P<0.01, ###P<0.05 compared with HGF and HG groups).

4. HG?} HGFE 2|3t RAW 264.7 Cell?] AIZE 9 NO ¢t
o ol FF

MTS assayS E3 RAW 264.7 cell?] &£&S &QIsH A3t
HG9} HGF9] % 10pg/miolA] 200pg/ml7tx] 96.5-102.8%2)
AE 5L Hol RE RAW 2647 cello] thstol Sojxel
Yue HolAl gt A02 sl F L2 NO assayS
A Aot tHFig. 5).

¥z 3|Mst sodium nitrate EFEZAX 02 NO assay=S
23)5tdct. LPSE X235 RAW 264.7 cello] HGF9 HGS 7zt
A2lgt &, nitric oxide AA%5E &9QIst Axl, LPS(1pg/ml) &2
Al NO 5% 22.0uM o] oL}, HGFet HG A+ 2% =% ]
Aoz AR} Zaste= oz #Qls5tct. HGFe HG 2% 200
1g/ml =M= iRy} A9 v &3 528 Bk 100pg/ml
=04 HGFo] HGRTH 1.4uM 3go] ¢ Zad R0l UgY
9t 2E =t Fa#oA &= Lactiplantibacillus plantarum ©
2 2EAZA ¢ nitric oxide A AXFHo] § F71d AL &
5t cHFig. 6). o|& &oll HGFet HGY 48 FHE 42 &
olstgion, o] Aol 27isto] ojumjat 7jHoz olejst AWt =
£5|9LR] Lotus] sl BS54 cytokine WAL AT

oft

el

OHG mHGF

—
=)
=]

40

Cell viaility(% of control)

Comtrol 10 =] 100 200
Concentration{ng/ml)
Fig. 5. Cell viability was determined by MTS assay. Values are the
means + SD of three independent experiments (n=3).

OHG mHGF ~

NO ¢oncentration(n’)

L0

Control LFS 10

LPS(1pgml

Concentration(pg/ml)

Fig. 6. Effects of HGF and HG on LPS-induced NO generation in
RAW 264.7 macrophage cells. The cells were pre-treated with LPS(1u
g/mL) for 24h and then treated with various ratios of HGF and HG for
24h. Each bar represents the mean = S.D. from three independent
experiments(*P<0.05, **P<0.01, ***P<0.5 compared with control and
#P<0.05, ##P<0.01, ###P<0.05 compared with HGF and HG groups).

5. @37 AtolE7HQl W] njx|+

Nitric oxide 2373 Ao Hojst= 8RS
%73 cytokineql IL-1B, IL-6 ¥ TNF-ao] %@
IL-189] ZL % A& 2% k& oExog w
2A< &Holst 1, HGF7} HGO) H]a] 19.3 pg/mlg
AoR FQUstgt. IL-69 FeolME = OJEHOZ
Z4stgon], HGF7t HGol wl| 103.0pg/mlg © Z2AZch
FFIYAAAL TNF-09] H@FS F45Ie o, & A& 2%
AZIX& ZstgiAlet HGOl H]sf HGF7}
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Fig. 7. Effects of HGF and HG on IL-1B (A), IL-6 (B), and TNF-a (C)
generation in LPS-induced in RAW 264.7 macrophage cells. The cells
were pre-treated with LPS(1ug/mL) and then treated with various ratios of
HGF and HG for 24h. Each bar represents the mean + S.D. from three
independent experiments(*P<0.05, **P<0.01, ***P<0.5 compared with
control and #P<0.05, ##P<0.01, ###P<0.05 compared with HGF and HG
groups).
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2L sNmgAgos Bal:  Saureus?t S.epidermidis,
S.pyogens So0] ¥HA 9Jon, oqr & gyt Fo=z2= C.acnes
7t FHAJALH. AoFs]4 A#Q Cacnes: 2Fo] 343
¢ 23 oAl 52510 lipased #ulot] WA Fa 1474
9l triglycerideE free fatty acid2 E3f5}1, o]= wy ©io] A
HAEE ATt A BRE FAoty, AKalA Z4Ax oz 7}
wHlgHogA mgdo] grofX|i AF-Z Yo "ot o7]A]
Z9sol A4 dojuA =Y mjA I LHgol 2F Yyg A
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