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2 ok FHEIEHE(HHD S 78S 3Esty oy IS sl X8317] Y3 dZHE ALEFHol
Sk E, B AFE QlaboA BE3t §AHF Leuconostoc mesenteroides (L. mesenteroides) & ©]-8-3) 34
=" YAE(FHHT) & A=zt 4ts), g8 9 vjd 8315 ALY JdsE" 28552 Jds s
B3-S 70% AR FE3 ol L. mesenteroidesE HEst] HE A3 HE 2 FAs| S5 33|
Ze BFEA 27} AFE AE berberined®} palmatineS high—performance liquid chromatography
(HPLC) S o]-83}9] retention times (tp) ¥ UV spectra® &¢lgo 2x AA 9@ Ak B30 A2 4=
& Ay Ay, 28 AT A" BT 540 EIFHA sk DPPH 2oz &A% A HEEQ SCs
#kol 68.85 ug/mLE W& HRT 5% 55 YERATE Procollagen type 18] A% &4 A=
QA FH " TEELS HE WET ¢ 22 EHEFE YooY, AX 54 YeERA] e FEA
EAZ A E20 B16F10S o83 dahd A oA &4 238 Ax) FHaS5e daES 743 dahd 44 o
A ZAE JEMIATHICso = 9.82 ug/mL). o)) ZAEZRE FHI S8 HdaEo| gzt 8%, FF5
FeWk ohle} v B%S ZHe SE YR EA T sheAo] Aol AAESNT

Abstract: Hwangryunhaedoktang (HHT) has been traditionally used as a preventive and therapeutic medicine to treat
enervation and diverse chronic diseases. This study was designed to compare the antioxidant, anti-wrinkle and whitening
effects of HHT extract and its fermented extract by Leuconostoc mesenteroides (FHHT). FHHT was prepared by
inoculation of L. mesenteroides after the extraction procedure with 70% ethanol. HHT and FHHT was investigated
via high-performance liquid chromatography (HPLC). Simultaneous qualitative analysis of two bioacitive components,
berberine and palmatine. was achieved by comparing their retention times (#z) and UV spectra with those of the standard
components. Cell viability test results indicated that both HHT and FHHT were non-toxic. In DPPH radical scavenging
ability, SCsy values of the FHHT was 68.85 pg/mL, which is more effective than HHT. Moreover, FHHT showed
higher expression in production of procollagen type I than HHT. In nontoxic concentration range, FHHT showed strong
melanin production inhibitory effect in «-melanocyte stimulating hormone ( @ -MSH)-stimulated B16F10 cell (ICs5 =
9.82 ug/mL). These results suggested that fermented extracts of hwangryunhaedoktang had considerable potential as
a cosmetics ingredient with an antioxidant and anti-wrinkle and whitening effects.
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Figure 1. Chemical structure of two marker components in hwangryunhaedoktang.
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Table 1. Prescription of Hwangryunhaedoktang

Herb name Scientific name Ratio
Sy Phellodendron amurense 1
| Coptis japonica 1
= Scutellaria baicalensis 1
2|2} Gardenia florida 1
HE F 37 T2 incubatoroll A 48 h o]} v oFsle] 3¢

A S8-S T a5 0™, syringe filter 0.2 umZ 3}
HAS AA Aste] FHf5H dBES A=23H3
3, FE= TAAF AEE dojy HE 1T A
4 85 ¥1g gds 8l ARESkH T

2.5, MIZ HiQS

nh9-20] th2 M| 521 RAW 264.7 cell SA4F Al
Z<l BI6F10 cell 2 AFE2] Ad-f-oFA 3 (human foreskin
fibroblast)?] HFF cell> $F=Al| 2523 (KCLB, Korea)
oA E%F wtem, Z4zte] AlEujdS f8l 10%
FBS®} 1% penicillin-streptomycing X3-35= DMEM
w2 &AM MEE 37 C, 5% CO, ZH0lA
Hl| ¥+ T

2.6. M=z d=g =549

M| ZAYEE-2 WST (water-soluble tetrazolium salt) -
HE ARESt] ZSH3ATH21]. RAW 2647 cell
DMEMHIAE o] 838t 5 x 10* cellymLZ 2HT &
24-well tissue culture plateo] HF3l3L 5% CO, in-
cubator®l| 4] 24 h A vl o, Aol 1 ug/mLo]
LPSE A 2]3tal 24 h F ol ¥A T2 AEE A3t
o] 24 h WiFetAth A& A2 $ Ez-Cytox Al¢Fe] &
HiA 2 2 A8k 2 h B¢t RESAIZA T multi-plate read-
erg ©|83t 450 nmoll A FEFEE ST HFF
cell> DMEMHIA|E o]&3led 3 x 10 cellsymLE
96-well tissue culture plate®] HZ3FL 5% CO, in-
cubatorol| A 24 h A wjok3l o, A Eof| FBSE +3
7}gt DMEM# 94 %9 ARE 410] well & 100
uL® A ejsted 48 h v kst A& A e & WST Al
ool & WiXE WASH 2 h B RESAIFHOH,
ELISA readerg ©]-83} 450 nmolAl §FEE =4
SHATE SA g 33 W A3 FAFeE YERY
ATt
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2.7. DPPH 2iC|Z AHs =H
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ALg3le] BRAEY BE AT A5} Hlwst T
2% G2 Y Ao 2HE ALk

DPPH radical scavenging activity (%) = (I — B/4) x 100
A: DPPH radical scavenging activity without sample
B: DPPH radical scavenging activity with sample
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2.9. Procollagen Type | MatM =X

Collagen 334 & S22 procollagen type ELISA kit
£ ol &3t kit Mol w2t PSStk HFF cellE
10% FBS$} 1% penicillin-streptomycing  Z&3}=
DMEM HjAZ o] &3}e] 24-well platedl] 1.2 x 10*
cellsymLO. & EF3] 24 h A wiFstdom, Az
DMEM3} 974 59 A 85 410] well & 1 mLY %
gl3te] 48 h v k3T WY &, AlEugaS 2 H
3} procollagen type ELISA kitE ©]-83l XA =H colla-
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Table 2. Regression Equation of Two Marker Components in Hwangryunhaedoktang

R i ti
Compounds Linear range (ug/mL) ceression equaalon R? values (n = 3)
(y = ax + b)
Berberine 1.953-62.5 y = 70.021x + 381.22 0.989
Palmatine 1.953-62.5 y = 67.548x + 294.87 0.985

"Y: peak area, x: concentration (ug/mL)

gen Y-S 450 nmo A FHE=E
A5 o4l PBSE AHE-gH blank
collagen A FFES 4AH=3HA AL,
E AH8sle s EY HE A5 Al5e) vluskgith

2.10. 34 Xz

BE SAE 33 o] vhE Ad% A
I} FF HXH(means + S.D.)Z FAISH L, 7+
Zro] BAISHA #4-2 windows& SPSSS o] 8311 th
Zy o 2k EAX] B2l one-way analysis of variance
(ANOVA)E AJ383t & Duncan’s multiple range test
(DMRT)Z F2]A4S p < 0.05°14 &Ju]& Hofstsch

o
> o
e
Mg

g

33 berberine & palmatine
, 4 BT B4
Cis BHES AHESHAAL ZY 25 40 CTE A8 o]
% % 1 mL/min, UV &

o F AR AEE FA BAHOE Y5 7
standard®] A FA1ZHeR)= A A} berberine 7.65
min, palmatine 7.13 min®Z 2= ) Th(Figure 2).
e AE a5 g Blu s flef x5S £F
fHo] FEE y=E peak WHOZ Flof HIFA
(calibration curve)e ZHAF3ITE 1 A3 berberine}
palmatine =5 ZTFAQ] JAAAIZE 0984 o] o=z
Ao dgke 214S e ITH(Table 2). F+ A
F 479 peak HAS Aol tiydste] s 5w
e Ago] AR S ALY B4 A3 da
A3 =8ol A berberine 3.55 ug/mL, palmatine
2 4043 ug/mLLO.Z palmatine®] berberinel 2t} H] 1l %

& TS YERlYh s 58 M EE-2 berber-
ine®] 7% 1097 ug/mLO.Z W& S AXHA
g ARG 9F 742 ug/mlo] F7IENOH, ol &HE
A oin] of 3ufol] el o R IRIFJT. BaE
9] palmatine &2 73-%- 34.89 ug/mL O = berberine3}
g $a ABS AAWEA ZE dHT of 554
ug/mL 7FA8he] oF 13.7%7} 74k ZAde YEeERA
o} o]¢} e A= JHsE" HEaES HE AR
T} berberine®] &7}l palmatine®] 7F4gHS &1s}
Hom, Ax B2l 2t L. mesenteroides7} berberine
= TTWE F Ae dFE HUL 7bsdol des &
stTE 1eu HE A F F A E AEo] oH3h
HAUZFOE Y& o] dojeAe FAT = ¢l
12, berberine?} palmatine®] protoberberine alkaloid
9] AF O F 9] protoberberine alkaloid 7+2] A3+ 7
2o U3 A= g Haud v lonz kg 71
of gt F A 7ke] kol thal] A7t FHH R
g Ao 2 AIRETH23,24].

2o

e

3.2. SAUSI=E US| ME=AN HI}

mh-$- 2~ thA] A 2] RAW 264.7 cell# AFHe] A-fro}
AN|3ER] HFF cellell tigh MEFA-ES Golrr] ) &
el =) ¢E A% N85S 47 $5E(0-100 pg/mL)
2 A &, WST A8S Fst9 o 54 A9
Figure 3o YERA AT RAW 264.7 celloll T3k Al ZAY
&9 A9 HE A FHEH] H3 AP v%
100 ug/mLolA 99.47%2] MEAYEEE YEPH O ZH
A AE g 545 YA &S5 sk
I, FHs 58 HaEY HI AP 5 100 ug/mLol
A1 101.62%°] AEZAEES Yepdo=ZH g A%
B A A Ug 548 YEhA &S gl
S} ChFigure 3A). HFF celloll tgh N ZAEE2] H$
g AH FEEE] A1 Y B% 100 ug/mLol A
101.22%2] MZAYEES UePHOZH A A0
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Figure 2. Chromatograms of useful components in hwangryunhaedoctang using HPLC. (A) HHT, (B) FHHT.
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Figure 3. Effect of fermented extracts of hwangryunhaedoktang
in LPS-stimulated RAW 264.7 cells. The data were represented
by means + S.D. in triplicate experiments. (A) RAW 264.7 cells
were stimulated with LPS in the presence of samples. (B) HFF
cells were stimulated with LPS in the presence of samples.
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Figure 4. The DPPH radical scavenging activity of the
fermented extracts of hwangryunhaedoktang. The data were
represented by means + S.D. in triplicate experiments.

< Yehyo] 7P Yo s o A3 E] DPPH ZHo|Z &
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8-} ascorbic acid”} 1.73 ug/mLe] FXEA 50%2] A
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g4 295 YEPIAITE &g AR 34ks dAdo)
FrEs gRlstat ol Aae A 28 A4
T L. mesenteroides®] & FAL AX 48t a5
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B Agto)] whet of 3u) 71k SoiE FEFE S A
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Table 3. Inhibition of Melanin Production (ICs, Values) by
Fermented Extracts of Hwangryunhaedoktang

Test sample 1Csp (ug/mL)

Extracts of hwangryunhaedoktang N/D
Fermented extracts of hwangryunhaedoktang  9.82 + 0.3
Arbutin 4719 £ 0.5

ICso values were calculated from regression lines using different
concentrations in triplicate experiments. N/D means not detectable.

120

=HHT
WFHHT =

[(s]
(=]

[=2]
o

[y
[=]

Melanin contents of control (%)
o

a-MSH a-MSH Arbutin 3,125 625 125 25 50 100
(=) () (50)
Concentration {xa/mL)

Figure 5. Melanin production inhibitory activity of the fermented
extracts of hwangryunhaedoktang. The data were represented by
means = S.D. in triplicate experiments.
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Figure 6. Effect of the fermented extracts of hwangryunhaedoktang
on mRNA expression of procollagen type 1. Expression of mRNA
was estimated by real-time PCR. The data were represented by
means + S.D. in triplicate experiments.
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