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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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A of A, F2, T, A 20g, FL
. B2 5g8 H7k 3 100CoH 3N Bt A

% 3 YA (8000%g, 15¥)5tD Hof
s 23 23etict. FANSY Sl
(HO)S 27.6%9] 8% VAL, Wagh FANSY 7HlY(HCR)E
25.7%9 £&& BYct. 3AZAXS Alg= 10, 50, 100, 200u

Table 1. Composition of Hwangryunhaedoktang-Gamibang

4 g a9 AR
2 Coptis japonica China
g3 Scutellaria baicalensis China
gl Phellodendron amurense Korea
K| R} Gardenia jasminoides Korea

2% Lonicera japonica Korea
fufim| Forsythia koreana Korea
skl Syzygium aromaticum Indonesia

L2tolet lllicium verum Vietnam

2. QA Bl L A
B MIAAA WG3t Lactiplantibacillus plantarum 5d%

N

(HUP1,2,3,4,5)2 MRS agar IAUjX]o] 100 =235t 30°C
dl7lolN rlmzo2 48N W 3, 22U shtE A
MRS brotho] AZsto] 30°CollA] 48A1Z7F wjYst T LAEg
(8000%g, 15¥)2 519¥1 vH|Y AS5MS membrane filter(0.45n
m, Advantec Co., Japan)g ©o|-&sto] ARt A F5A2
olgsto] NO assay® 4WSIAL FAZTAHol 94 25E
Aesieict. AdE]ojRl #F = HGO| Aot 48417 &<t 30°C
dl7lolH W/ IRTOR 48XIZHSYH VRS, 0.85% W Al
gAEs2 A7 5|A5to] MRS agar ALAEX]] 100p%] =Tst
I 30°C "ig7loA F71zFAoR 48AIRMES Hig & ASEE

=" stolrt.

3. gFUY 5%
Cutibacterium H|¥L  cooked meet
medium(Difco Lab., USA) Axujx]of] AZ35t0] 30°Co|A] 48A]ZF
71" o2 v|Yste, Staphylococcus aureus(S.aureus) HJ%F
2 tryptic soy brothg ArE3iQict vjYA5Ho] FH4EdS 4
=3517] 958l agar well diffusion methodE AF235t¥ Tt Tryptic

acnes(C.acnes)

(8,000rpm, 10 min)dl1, membrane filter(0.45pm, Advantec
Co., Japan)g ol-&sto] Al#stqict. mddo] FAFH TSA uA |
Al Aol wellg GHE 200pL BRPYSAS Bsto] 0°CAA b
I 3, ALANY YHolRE WAL,

4. gust BY 574
= st &4 582 ABTS and DPPH scavenging
activity assay HHo=z 2388519t 70mM  2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) ¥} 24.5mM
potassium persulfate2 12X]7Hz-9t g4 ¥25lo] ABTS %ol
2 FAHAN F, o &AL 734nmolA FEFE o] 0.7~
0.8+0.02%t0] Q== 3|A5t9ic}. 3|45 ABTSS 100ulo] A|
£ 50 s=dE Aot 307 ¥ 734nmolN FEEE F
A5t FHYg R F o2 L-ascorbic acidE Al29t SU4F X2
5t9cHY. 1,1-Diphenyl-2- picryhydrazyl(DPPH)&% 100p10] A]
g 100pl2 & &gtsto] 3027 ¢4uke A]71 & microplate
reader2 517nmoA 3% S £Asto] o] 2 DPPH
radical £7]5% RI5IIt}. Blanke Al59] 3|4 LUjS ALEs}
@3, control2= Al2 T4l Al20] 34 8ujo] DPPHAIMS
o] Al&s5tgct FHdYRFO 2 L-ascorbic acidE A|529 =dF

H2jsigicH?),

5. AZAEE U NO BHY 574

RAW 264.7 cell2 96-well plated]] 1x10° cell/well2 BZ=5}
3 4X)7F &, media changeZ 39 7z =xd¥z2 A8S A5t
lipopolysaccharide(LPS)}E 1pg/ml# 2|3t F3} &2|5HA] 42
TOE o] 24A17H5Qt vfgsoitt. vl & supernatant:= Aj
28 96-well plated]] 24 543t Y49 Griess reagentS A7}st
o] 158 30 &% %(540nm)E E45IY 1L NO ==+ sodium
nitrateE 0] 83t & ZAX o=z AHASIYTH RAW 264.7 cell vf
% 96-well plateo] 10% MTS solutiono] 3§S8% DMEM
mediumZ welld 100pl4 FojF 1 3A|ZFEQH HIYR &, FFE
(480nm)S EA5t0o] cell viability S AAeIYt 4= 24
ELISA microplate reader(Infinite 200pro, TECAN, Austria)
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. 924 cytokine &%

A5 cytokine EIAFE EA57] Ysto] Quantikine®
ELISA kit(R&D system, USA)S o] &3slo] A5 oH, 454
cytokineQl TNF-a, interleukin-1B(IL-1B), interleukin-6(IL-6)
g Estgun AP i protocold] mat 43¥5tgion
Stop solution 2] &, 450nmo|lX SFE 2 F73sto] LAF
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(mean + S.D)2 YEeERJ9lon], SPSS (Statistical Package for
Social Science Inc., Chicago, IL, USA)E o]&5lo] 4 HIE
X(one way ANOVA)Z AlA] 3 & Student’t t-test® BA5}0]
9’42 p<0.05 EAQA A5t
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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(Tpg/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. HGe} HGF9] g+ &4

HGet HGF9] dra#&4dL &gt Ay, HGF: C.acnes9}t
S.aureus &+ A BFoJA ZHzE 19mm, 13mmo] AL AF|SH
2 =HAste] FFHol 4% oz ALYt HG:

S.aureus #3oA 1lmm XS AA|gho] &QIE|Q 3, C.acnes

S. W. Seo
FFOHE A% AHY Ko Tmm Y4H5o| vloket Aoz
UERATE S.aureus®] 7ol HGFo| wls Al17go] §2 Ao=

uol gitF Wag 53 HGZH AEAHS o5 WS 7t
3 2ol4elo] ekt Autz AbzslickFig. 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 0] 0]X]&= A

ABTS, DPPH Free radical £A7]5-& &QlIslo] &Hatsl &42
7% 23, HGF HGF L% 943 ABTS 4752 HoFot
100 @ 200pg/ml SZolXE 100%0] 7P2A AAEYL, 50p
g/ml SE oA HGF: 952%2 HGO 90.5% A% Hr} gt}
o] Zslstgon, 10pg/ml S =A% HGF 67.6%, HG 55.4%
9] A7502 F4E ] Ajol§ Eo|gtqltt. DPPH 475 E§
100 ¢ 200pg/ml SEo]AE 100%0] 7P2A AA= 9o, 50p
g/ml ST oA HGF: 89.6%= HGO| 82.5% A7% Hr} 3t}
o] =7} 5191, 10pg/ml S EAA = HGF 72.7%, HG 61.9%9]
AASE sttt mety Tas 5o FAst o] FetY
£ AS A 4 A9
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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. HG9} HGFZ #]2|3t RAW 264.7 Cell?] JES L NO wJF
of txle IF

MTS assayS 53l RAW 264.7 cello] &2 2 ZAxt
HG9} HGF9| 5% 10pg/mlofA] 200pg/ml7kA] 96.5-102.8%2]
AZ PELS Hol BT RAW 264.7 celld] thste] {ojAQl =
JUEE Holx] gt Aoz sty Y s=2 NO assays
A3t tHFig. 5).

=92 3A% sodium nitrate EEZANOZ NO assayS
23P5tdc}. LPS2 A}=S5t RAW 264.7 cello] HGFet HGE 77}
A2t %, nitric oxide 27|52 &QIg Zat, LPS(lpg/ml) A2
Al NO HEE 22.01M o]loL}, HGFet HG A2l 2% &
gxoz Mx} Zaste oz lstgict. HGFeH HG 2% 200
ng/ml FEOINE EZ A9 ¥LE FEF BT 100pg/ml
ox HGFo] HGHC} 1.4pM &Fo] o ZtA® xlo]E Ueh)
Qct. E =t xa]FoA L Lactiplantibacillus plantarum ©
2 waAZ AL nitric oxide A4 2AR|Zo] o Z71E AL &l
3l%ithFig. 6). o]2 3l HGFe HGY 943t g5 42 &
dstRom, o] ZAmo] FA3sto] omdt 7)o of2fdt it =
FE QA Lotr] sl E54 cytokine LHFE FIAC

OHG mHGF

=
oy = @ =
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Fig. 5. Cell viability was determined by MTS assay. Values are the

means + SD of three independent experiments (n=3).

OHG @ HGF

= - ]
=3 h -3

NO eoncentration(n’M)

h

L0

Contral LPS 10

Concentration(pg/nal)

LPS(1jg/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. 95743 APolEIRI EA )Rl F

Nitric oxide XA 2Ao] o

St 99e =shr] s &
=24 cytokineQl IL-1B, IL-6 ¥ TNF-a9] ¥d3Fe EA3519cH
IL-189 #$ % A2 85 5 oFEsoz WaPo] gast:
A& Qs , HGF7F HGOJ H5] 19.3 pg/mlZ © ZAA7]+=
Aoz sk IL-69 ALOME & EHOR Waol
Zastgen, HGF7l HGO| dls] 103.0pg/mlE © ZAAIRG
FYUAAR TNF-o0) BFFE S7ote 0, 5 AR 85

2 Zoz WIYE PANIIAL RoIAAIE, HGOl uls) HGF7}
164.1 pg/mlo] 743 & sHIstick(Fig. 7).
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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(Tug/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 s cApgoz Bl Saureus?t S.epidermidis,
S.pyogens So] ¥dzA Qlon, ojEE Q4 Joz2L (C.acnes
7b LHAJAHY. @714 MFQ C.acness 20| HHE 7
¢ 23 UolA FAlt lipaseE +Hlsto] WA £Q FLHHE
9l triglycerideE free fatty acid2 £3f|5}1, o]= @y wo] A}
AIZE AtSsto] Ul HEE FAs, AfsiA 2= g7t
wHldogA gyguio] ghopxly A5E oA "o o974 &
g0l A% dojuA HH A R =HEo] B3 YES Au

o2 Ygg So7F g0 AU+ HHI 25 FAoto 452
d3AA B At 532 LA "t o]ydt oj=59] ok
Alge A9 3 FAE AFstAY C.acneswto] FAAA] &
+ 33939 dA 5HE Fi NEEHORL glen, FA=
o Ego] WS Beo] F4aNoz ok wESIAY YHLFE F
g R g2ofo] AMEE IR gtk a3y ol2dt FEX| g QA
F2E 3 A U 59 F580] o] FAE Ha o

18-19). utxog my dim&, o] A&, YsAs 59 =
2]A Q1 a¥io] YR o= FEZI A7 olF wA5H7] YA+
] go| o] Sojzicks ©o] ok, ol T B
Holl F&-go] A QM do] FHH FAZS o-&F Xzl
A7 AL lom?), o] HASL Las 3 JATHL
Z7M71E o] digt ot AUt o] Rojx|n QI mzu}
ojegAz} Ed+ QA {AF FAFS TIANMIEZ AB/dsto]
Had o g5l P+ E44S U= stof, 4 2 3
& 29 5 90l KU AUEE Byol Aoz A 3
o oleidt Zeujolog At S4o] glu wEAY FolL
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925 mIWF UE H02 2N Ut ol HIE] 2 A
ol FARSFe 954 A EIAY IL-69) AL A7

o2 wueon, Saureusd] Hg B AAls EF da
A Q. 2ol ol= % luteolin, saponinit e 288
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Nitric oxide(NO)= ¥z =4 7|53 sAZA 7|58 =
Aol st Aoz AAA it Noo| ARl U T BHL Q3
3 HES4S 7R Eul, TS mFstR shockd Yo,
A5 e FFsle] AA] Abe Wt oz aid 9o
Interleukin-1B(IL-1B)9] #8 7|52 TNF-a¢t SAlSh} 7ol
U ouo] x}2o] izt 450 AU UpiRte AN Ut
IL-18: ola] 71X B4 Q=249 A2e E5) AM=E, NK
cell, T-cell, B-cell & t}%st NZzS=28H AAEW, TNF-a2t
Sl Bt WA RUIEAY DEol WA A0 YelH
AH?. Interleukin-6(IL-6)}= MAHAL H2HY RToA 7|5
2 Uehhe AolEskeloltt. IL-6% |54 Ato|Eslloz of
NRIE, T-Yr7et B-An7olA £2 YT gEHA Tl5o

+ RYAE P AP FA3 2o L Weug Sof ol
stol, IL-67} Stabl el A9 WzA SU3 chst Wolol
¥ 340 wste oz 2A Qo FYUA Axktumor
necrosis factor, TNF-a)= 84 njA=0] 95t g4 dZurg
9] wi7iRtelY, 35 ZE FHQA HAAQ F¥5o ¥o] Hrt
TNF-a+ 3% tiste] 234 ALE ol RARY 45
= &8 Aol AAC] Bojsh= Alo]EIRICRE F3A ot
TNF-a 7|52+ P2, T2YLY, 28 34 234,
S0 OE WARE Fo] BiEo] glony, HEF FHA &
ofE] A% Agke] YQlo] Hr|= FPY. MTS assay% ol =+

n of

r

S P BAstgon, NOY WFY P42 Mo §F
WS Y 4 okt AWNES a9 NO Ao Bofst
29191 434 AlETIIS] WAY EF QANOR F4® Ao

2 Hof dFUxt 2™ #ojdtth: ABE Aot AtolEFRRIL
WA @50l YolH MEAfole NeHTS Yt TuE2
A o3 u7ixt 9 gt IL-18, IL-6, TNF-a 5 Afo]
7K1 A S Solste A v AW % 9

BT WL Wald B
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e Axtz un|go] B o), Lactiplantibacillus plantarum %
2 9 o AarelRol F7Ho2A gatdol
d5 40 38R T2 Fe A= AEEHYoY,

% 280] 15 oz Wisolx]
Fdns Austel oW, goley, B, 587

3slojo} & o2 Werelglc

o ¥

=R T TR )

=
L

E HIox= m2ufo]QEIA GAMHQl Lactiplantibacillus
sl s sty gAsls o)l

o L5

Hl® S7siet

plantarumo.2 g3t 3
T L it FES 22

NO A AdALo] 243 La ctiplantibacillus plantarum +
5 Adste FHsS Zhogg wastglon,

5.8x10’CFU/mlo 2 =2 1-.-5 E3t $Hol sl HGF o HG

£ 271% 5o 47 27.6%, 25.7% &2 Algg ¥ 10,
50, 100, 200pg/ml == 2 3]A3to] AFAst9ct

ot &4 £%8Z3, HGx S.aureus HPAATHE < x|
AlZ o1}, HGF= C.acnes?}t S.aureus IZAFojA T ASAA|

ste PAsto] wraS £ gFo] S718HL gHolstyct.
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