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G502 A3 P dERTET ZAHS FL351A] e A-uto|E R R FEE(38.0%), 13 2 (41.0%),
23] 29(69.8%), 38 =H(70.1%), TH(78.5%) 2.2 AZ5 ulZ/lIEZHA NO- o] FolF oz 7H4sY
o} Al Y] tyrosinase A3 4 L wHabd A A3 ad5 RIS Ay % o/EFHO = tyrosinase
Al &4 g dephd A A 248 JERIITE ZASHA] g2 Fuo| 2 RR] FEE-2 500 ug/mlL FZo
A @ —MSHTF A 2]$t t 273 vlwske] dahd AAE-E 90.7% AaAZAT o de] 252 ol vy
Aol e FAE A el TAHES HLE & IS AARTH

Abstract: In order to find new functional materials for the cosmetics application, we investigated anti-inflammatory and
whitening effects of the Protaetia brevitarsis seulensis (P. brevitarsis) extracts, which were prepared by the various ori-
ental conversion methods, as follows; fresh, roasted one time, roasted two times, roasted three times, and steamed.
2,2-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activities of the various solvent extracts (80% ethanol, 50%
cthanol, ethyl acetate, hexane) of P. brevitarsis extracts were 85.5, 22.4, 37.0 and 19.4% respectively. The 80% ethanol
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extract with the highest antioxidant activity was used for all experiments. In case of antioxidant activity test of the

extracts, all the extracts showed the activities in concentration dependent manner regardless of the sample preparation

methods. Superoxide dismutase-like (SOD-like) activities of the extracts roasted three times and steamed were 62.9 and
55.9%, respectively in 500 ug/mL. Effects of extracts on the inflaimmation of RAW 264.7 cell induced by lip-
opolysaccharide (LPS) showed decreasing tendency of NO- and prostaglandin E, (PGE,) production; PBS fresh (38.0%),
PBS roasted one time (41.0%), PBS roasted two times (69.8%), PBS roasted three times (70.1%), PBS steamed (78.5%).
Intracellular tyrosinase and melanin biosynthesis inhibitory activities of the extracts were decreased in a concentration

dependent manner. However, the fresh P. brevitarsis extracts without the oriental conversion method showed 90.7% de-

crease compared to the control group treated with

a-MSH alone at 500 ug/mL. Taken together, these results suggest

the oriental conversion method can be applied in development of cosmetic materials in order to improve anti-in-

flammatory and whitening effects of the cosmetics products.

Keywords: Protaetia brevitarsis seulensis, anti-inflammation, whitening, oriental conversion method, cosmetics
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Table 1. Type of Oriental Conversion Methods

Oriental conversion methods Asistence material Examples
Tk Lrolt
Roasted method (K1%) (Loess, # 1) (Atractylodes macrocephala koidzumi with loess)
A method of roasting uniformly to a certain extent £k LEIRIN
by heating the medicine while keeping the fire (Bran, %k) (Pueraria lobata ohwi with bran )
centered evenly and continuing Kelbige P
(Rice, k) (Codonopsis pilosulae radix with rice)
HED RS 5 i
(Yellow wine, &%) (Angelicae gigantis radix with yellow wine)
ik TN
Broiled method (3<i%) (Vinegar, £fif) (Rheum palmatum with vinegar)
How to stir-fry the auxiliary ingredients into the ESAFS B
drug together with a certain amount of liquid (Ginger juice, A=E{T) (Coptis sp. with ginger juice)
auxiliary material of the medicine G AL R
(Honey, %) (Glycyrrhiza uralensis fischer with honey)
Wk B HIR)
(Salt water, H&/K) (Anemarrhenae thizoma with salt water)
Steamed method (7%1%) SRR BTELS
How to make steaming with adding or not adding (Bean soup, —AT) (Polygoni multiflori radix with bean soup)
auxiliary materials such as alcohol, vinegar etc to WaRE Mgy o
the medicine (Yellow wine, #{l§)  (Polygonatum sibiricum rehd. with yellow wine)
W Bt
Boiled method (£71%) (Salt water, HE/K) (Aconitum carmichaeli debeaux with salt water)
How to pour a proper amount of water and simmer - -
B ey ]

together with adding or not adding auxiliary drugs

(Ginger juice, 4=E5T)

(Pinelliae tuber with ginger juice)

oot

24, ZHLHo| ME SFHLOIERX] FE=2 it

ot

P. brevitarsis seulensis.
Washing and drying

v

(k¥ Roasted
one time

(J5H5) Roasted

Two times

_ _ _ Oriental cnnversmn methods (kbH) Roasted Steamed
2.41. DPPH Assay% 0|2%t Free Radical A7{ &M AIE Three times
DPPHH-& A 79 oz 245 Hrted ++ 9= + _[ ] p 4
50% ethanol 80% ethanol
APMowM, WA Pge drgel pppHel tig | B | ]
AAEA5E Bt A|59 SY=ELS =A% Ay v _[ Ethyl acetate ] [ Hexane
W2 W] 83iA1%1 0.2 mM DPPH €4 1 mLol [ Fitraion
oghS 1 mLE H7}eta o] FEo| Aute]Z R A v 1
FZE | mLE HUElY AL TS AL204] 10 min [ Evaporation
< WX 3 spectrophotometerZ 517 nmoll A 3= ¥
£ 2480 1 49 AVl ARE 9A %e A [ el
5 & (contro) 22 33 A BE P& A AY 4 .
:rL(expenment)Oi st A+ g 2L [ Extract Powder
DPPHO] H57} 50% ZHAHEH B3 Age =5

aabEsks| A, Al 428 Al 4 &, 2016

Figure 1. The extracting process of P. brevitarsis seulensis.
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Table 2. The Conditions for HPLC Analysis of Oleic Acid

ultA
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Condition
Instrument Agilent 1260 HPLC
Column Intersil SIL-100A (4.6 x 250 mm, 5 um)

Column temp.

40 C

Detector ELSD (evaporator temp: 40 C, nebulizer temp: 40 C)
Mobile phase Isocratic (MeOH : Chloroform = 30 : 70)
Flow rate 1 mL/min
Run time 15 min
Injection volume 5 uL

(free radical scavenging activity, FSCsy, ug/mL)ZA] &
7189 e, At S Z(DPPH) 2AZA (%)< ALt
shedl AH8E A e d

Radical scavenging (%) =
(1 _ Aexperiment — Aplank ) < 100
Acomrol

2.4.2. SOD—Like &M =X

ZAG FHEolEFA FZ2E2] SOD itsas
A Z74-2 Marklund 5] ol whe} A a)skel
ok A8+ 9] FEE 0.5 g2 10 mL2] Tris-HCI buffer
(pH 8.5)° =% A& AHE3ITh AP o= EAFH
3l gulo]| & E-x] FEE 0.2 mLoll Tris-HCI buffer (pH
8.5) 3 mL&} 7.2 mM pyrogallol 0.2 mLZ 7}3ke] 25 C
o4 10 min ¥ &, | N HCl | mLZ ¥H8-& A A|
21 ¥ 450 nmoll A FB =5 SHst UER A
SOD like activity (%) =

Aexperiment = Aplank

Acontrol

(1= ) x 100

2.5. HPLCE 0|E¢e SIFH0|ZRX| X|® =F

NE T2 A3xE S (oleic acid) FFitA]-S
O SFA(RABA R 1997)9] WS S8k,
HPLC £419] 2Rl 272 Table 29} ZTh AHE-SH
column-2 Intersil SIL-100A (4.6 x 250 mm)°|t}. HE7]
+ ELSD (evaporator temperature : 40 ‘C, Nebulizer tem-
perature : 40 C)Z AAEIH o Alg9] 13 FUFLS
5 uLe]At} ©]F5 4L MeOH : chloroform (30 : 70)]
M 42 1.0 mL/min®] AT

26. M=Z&d E7t

2.6.1. MIZHHRS

B16F10 melanoma A3 American Type Culture
Collection (ATCCO)EHF-E TYste] AHE3st AL, viA|
+ 10% FBSS X33 DMEMHIAE AMg-3low,
2% 37 CT¢ 5% COE A3k incubatorol A] Bl
Fetarh. wiA= v 2vi a@silon, Ao
YE7F90%7F =28t7] ool Althu sttt W
BAS NEZE 53 & YA 5 ~ 6 passage7FA| T
AREEEA O, AHE F AlZ= 1stET £ H7]8H3
S 1, RAW 264.7 murine macrophage cell 3H= A3
F 23(KCLB, Korea)oZHE &Ll 1% pen-
icillin-streptomycin® 10% FBS©] 3%f¥d DMEM
(Gibco, USA) HIAIE AF83t 37 TC, 5% CO, in-
cubator 2710l A B Fati o, 2 IHA 02 Aty vy
Fe APt

.

o

2.6.2. NEZ=SN SH(MTT Assay)

RAW 264.7, BI6F10 M¥X B5F AEE SHL
Carmichael®] Y (Carmichael et al., 1987)°l 2|&}te] A
A8FE T 24-well plate©l] logarithmic phase®l] =gk
MEE 1.0 x 10° cellswell?] =7} H =22 -3}
T F 24 h W gete] A3t 9 HEE AlgetAd
ot 24 h Wi%o] Bd F FEE9 HF FX 10, 25,
50, 100, 200, 500 ug/mL = A &N 3|3t A2
of Aglgk & 24 h B3t w3t Ml g5 & 7
welloll MTT &(5 mg/mL in PBS) 10 uL¥ 3 7}3}<]
37 C, 5% CO9| &+ WlF7|olA 4 h &<t HH-3-31
MTT7} U EHEE U ZF wellol] A4 E formazan

J. Soc. Cosmet. Sci. Korea, Vol. 42, No. 4, 2016



426 7ot -

ZAA& DMSOe] 2 ZodA] 96-well platell 71 micro-
plate readerS ©]&3}o] 540 nmol A TF=E A3}

A

2.6.3. & 55 HIt
2.6.31. Nitric Oxide MN =X

NO-9| T% ZA4of 93 4 S 542 g
W nitrite ‘S50l w2} Griess reagent system=- ©]-8-3}

o] ZA3ATE RAW 264.7 AEZE 96-well platell 2.0
x 10* cells/wello] H &2 EF3}31 18 h F<F w3k
T A ol £FA] FF FEES 10, 25, 50, 100
2 200 ug/mLe] =2 HA 3kl 1 h Fol LPS 1
ug/mL 23 & 48 h Tt vt wkda
o] Griess reagentS 7FSFL 10 min &<t ‘-0l A ®E
SAZ F 540 nmollA FFEE SA3HATE Sodium
nitrite?] FEE TFJAIL o]&35te] vk 2] NO-

2.6.3.2. Prostaglandin B2 =&

2/3ske A Z2RE ERlEE A
o] kS AEHjUNOZRE FAHY
immuno assay; EIA)S ©]&3le] ZA3IATh RAW
264.7 T2 A3z Jzﬂ‘ﬂ"ﬂq(ﬂ: 13] 1, 2
ol e dHuto|ETA FEES A 1?401'3’_ 1
ug/mLe] LPSE A 2]k 18 h Wi Fdk & A2 vk
< A Y Holl EAsH= PGE9 & 53
SFATE vl FY-S goat anti-mouseZ coating® 96-well
plate®l] Z+2Fe] v A S 100 uLA loadinggHct. o37]ell
primary antibody solution 50 uL2} PGE, conjugate 50 uL
A H71sted 4 Coll A overnight A Z T 7]%‘%@43 200
ulL? A g)sked 5 ~ 20 min ¥HSA1Z] 3 50 ul2] stop
solutionS *]2]3}3L 540 nmo A & 04_% =73

264 0Y S5 HIt

2.6.4.1. Melanoma Cell (B16F1
2
BI6F10 A2ZE vl Fste] 24-well plateoll 7+ welld
AZE 1.0 x 10° cellsiwell 2 ZHz+2] M EAYEEol w
FEE A2l 548 h WA 48 h vl 5
Z} well& 10 mM PBSZE A|A3t3 2™, 1% Triton

0)HIM2] /n Vitro Tyrosinase Xl

thakaldEsk s A, Al 428 Al 4 &, 2016

X-100& 3 10 mM PBS 100 xLoll FEAZTE &
ElE o] 98- vortexing T 5 1000 rpmolA] 5 min F<F
A BEEty s S4SH g4 0 R ALES)
At} 96-well plateol] ©] EAHE 40 uL Ear 7]-<Q
L-DOPA (2 mg/mL) 100 uLE Z7}skith 37 CollA
1 h 52 93-S X3YAIZ] FH, microplate readerE ©]-&
3t 405 nmollA FHE=E SA3H T Tyrosinase2]
AEE HE2TY FF= g HiEES Axtst
A tHRoberts, 1969).

2.6.4.2. Melanoma Cell (BI6F10)0|A{Q] Z2t ShM XaHetA
BI16F10 melanoma AI3XE 10% FBS7F 372
DMEMCO.Z 6-wellol] A|XZS 2.0 x 10* cells/welloll 2
mL#¥ H7FsaL 5% CO,, 37 T X35}l A 24 h wi ¢
39t 10 nM2] melanocyte stimulating hormone (@
-MSH)$} &7 A5E HjAo] = E *2lst] 72 h
& F7F wiFstth viAIE AASIAL AZE tryp-
sin-EDTAC.Z A5t ME pellet 3|53+ t). 3
¥ pellet2- 1.5 mL eppendorf tubeZ %71 10,000 rpm
ol 4 10 min &<t A4 3 F FSHE AASA
o} s Ho] AAH pelletell 1 N NaOH 848 H 713}
3160 CollA 1 h 5% 83lAIZ] 3, microplate readerE
o]-&st] 490 nmolA FHEE S8BT F dabd A
3 A &(%)= AlLtste] o -MSHY A g 277
Hlate] Aozl depd s SAs AT

3. 21t ¥ n#H
3.1. DPPH 2|z
AL w3 22 2R 2Eg 2ol o) 9o A
A== e ROSE A2 B 23 443 e
w35 7F5EAIZITE o] %k ROSOI= super oxide
anion radical (O,"), hydroxyl radical (-OH) 5°] %2
oS3 A EAete] Whgow HHHE /7] HHF
(‘OR E+= -O0R) &2 2H)zt Fo] Lotdnt 2
22 AA7E AL eR"ol] B& o] FA & & XA
7F E2Ask] A|AZE =4 wEgAdo) vl At gt
22 Alzetol A A Fteiks-& F|Aste] A4 4t
3 A Wk AT AEES EFAT35].
Axupol A FE=2| DPPH )z &7 24
2 ZAGH wE FEFE ST A Figure 23} 2
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Figure 2. Free radical scavenging activities of fractions
extracted from P. brevitarsis seulensis by the oriental
conversion methods.

ot FEE2 A% 5,000 ug/mLol A oS 80%, &k
£ 50%, oEotAH o) E, St FE2E| A ZH2) 855,
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3} &4o] 7S ERIEka, oo wet 5 A
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3.2, SOD SAEY =3

aksl G2 F2] 32l SODE= AAUelA AAH
0, & st a=E A3 Al7)= vHg(20,” + 2H —
H,0, + 0,)& Zujsl= G4 0|t} o]o] SODd ¢Jal A3
A¥H H,0,+= peroxidaseU catalaseol] 2]slo] F-3f3k &
Bl AaRALZ Mg o 24 SOD7F SAMAR
RE AAE BREslE Aow delxd k. ueiA F
=& FolAl SOD fAFEAdo] o 4hs)l x| dEnt
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O|ZFA] FEE2 7 IAIWH| wE SOD &4 &
Aol thate] =AM thFigure 3). EAIH-S 283 3]

o] ZA] SOD ARl A tZ=atel Hlste] A
28312 22 9] $4(48.8%)F Bl E S i,
35 =W AE AHIZFA] 2] SOD FAHEE(62.9%)
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Figure 3. SOD-like activity of 80% ethanol extraction from P.
brevitarsis seulensis by the oriental conversion methods.

* The conditions of P. brevitarsis sculensis (PBS)

E80-1: 80% ethanol extract of fresh PBS, E80-2: 80% ethanol
extract of PBS roasted one time, E80-3: 80% ethanol extract of
PBS roasted two times, E80-4: 80% ethanol extract of PBS
roasted three times, E80-5: 80% ethanol extract of PBS steamed.
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Figure 5. Cell viabilities of P. brevitarsis seulensis extracts
obtained by the oriental conversion methods on macrophage
cells (Raw 264.7). E80-1: 80% ethanol extract of fresh PBS,
E80-2: 80% ethanol extract of PBS roasted one time, E80-3:
80% ethanol extract of PBS roasted two times, E80-4: 80%
ethanol extract of PBS roasted three times, E80-5: 80% ethanol
extract of PBS steamed.
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Figure 6. Cell viabilities of P. brevitarsis seulensis extracts
obtained by the oriental conversion methods on melanoma cell
(B16F10). E80-1: 80% ethanol extract of fresh PBS, E80-2:
80% ethanol extract of PBS roasted one time, E80-3: 80%
ethanol extract of PBS roasted two times, E80-4: 80% ethanol
extract of PBS roasted three times, E80-5: 80% ethanol extract
of PBS steamed.
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Figure 7. Effects of 80% ethanol extracts of P. brevitarsis
seulensis obtained by the oriental conversion methods on NO-
production in LPS-stimulated Raw 264.7 macrophages. NO-
production was measured by the Griess reaction assay and
expressed as a percentage of the control (LPS alone). Valid is
the mean + S.D. of the three independent experiments.
(significant as compared to control.). E80-1: 80% ethanol extract
of fresh PBS, E80-2: 80% ethanol extract of PBS roasted one
time, E80-3: 80% ethanol extract of PBS roasted two times,
E80-4: 80% ethanol extract of PBS roasted three times, E80-5:
80% ethanol extract of PBS steamed.
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Figure 8. Effects of 80% ethanol extract P. brevitarsis seulensis
on prostaglandin E, production in LPS-stimulated Raw 264.7
macrophages. PGE, production was measured by the Griess
reaction assay and expressed as a percentage of the control
(LPS alone). Valid is the mean + S.D. of the three independent
experiments. (significant as compared to control.). E80-1: 80%
ethanol extract of fresh PBS, E80-2: 80% ethanol extract of
PBS roasted one time, E80-3: 80% ethanol extract of PBS
roasted two times, E80-4: 80% ethanol extract of PBS roasted
three times, E80-5: 80% ethanol extract of PBS steamed.
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Figure 9. Changes of intracellular tyrosinase activities by 80%
ethanol extract obtained from P. brevitarsis seulensis. Cells
were incubated with presence or absence of @-MSH for 72 h.
Then, cells were solubilized and then the tyrosinase activities
were measured. Data are expressed as a percentage of the
control (@-MSH alone) and presented as the mean of three
independent experiments + S.D. E80-1: 80% ethanol extract of
fresh PBS, E80-2: 80% ethanol extract of PBS roasted one
time, E80-3: 80% ethanol extract of PBS roasted two times,
E80-4: 80% ethanol extract of PBS roasted three times, E80-5:
80% ethanol extract of PBS steamed.
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Figure 10. Changes of melanin contents by 80% ethanol
extracts obtained from P. brevitarsis seulensis in BI16F10
melanoma cells. Cells were incubated with presence or absence
of a@-MSH for 72 h. Then,
measured melanin contents. Data are expressed as a percentage
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times, E80-5: 80% ethanol extract of PBS steamed.
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