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Abstract — Porcine placenta was treated with alkali, acid and enzyme treatment to obtain extracts. Heavy metal con-
tents such as Pb, As, and Hg were low enough to satisfy cosmetic agent standard. As a result of safety test(MTT assay),
porcine placenta extracts showed over 80% of cell viability at 50 pg/ml, and cell toxicity was relatively lower. From
antioxidation test using DPPH free radical scavenging assay, antioxidation effect was highest as 63% at 50 pug/ml when
porcine placenta was treated with alkali in pH 9. From whitening effect test using tyrosinase inhibition assay, tyrosinase
inhibition effect was 30% at 50 pg/ml concentration in alkali treated procine placenta, however, the efficiency was lower
compared with arbutin or vitamin C. In anti-wrinkle effect test from elastase inhibition assay, elastase inhibition effects
were 20~30% at 50 pg/ml for 5 kinds of porcine placenta treatments, which was superior to standard, and especially,
protease treated extracts showed best results. Skin formulation including 1% porcine placenta was made and the formu-
lation was very stable for temperature and storage period. From this research, porcine placenta extract showed high
potential for anti-wrinkle functional cosmetic agent.
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[2,3]. =l oo sPgEsabelld fRA | vlsest
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= HRE FEE2 oA -2 BCA protein assay kit(Pierce,
Rockford, IL., USA)S- ©|-8-5}0] 43St} l"—‘:‘fﬂi 3]493} standard
9} sample= 1.5 ml tube®l] 25 ul 713k & compatibility reagent
stock solutions ZF2+2] tubeol] 25 ul 71k & Z35tsSit) o] & &

ZollM 37°C, 1587 WS- 3 1 ml®] BCA workmg reagents 3
73 ﬂi&oﬂﬁ 37°C, 303F REGAIZITE. 1 5 ALelA 5~10
B2 A 3 562 nmollA] - ES S8, bovine serum
albumin standard=- ©|-8-3}0] =412 2sISict. = Bk 322
Hg, Pb, As 5] 5% &% A543 (Atomic absorption
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2A12] QXA (stability testy> MTT assay® =73 % ACH9]
MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide,
Sigma) %2 Mosmann WS- 3351 7431t} 96-well plate
o] human ﬁbroblast cell CCD-986skZE 1x10* cell/ml¥) 01-04 24

AIZF HjoE 310, 20, 40, 50, 100 pg/mle] FE= 343 280
Al57F 70 A aiA = wAlskar thA] 24A13F FRE a ket of
Z1ell MTT(5 mg/mly& 37} & ¥ 37°C, 5% CO, incubator(Sanyo,
Japan)ellA] vl 2A17F 3 A fomazans DMSOZ =0]3l, 570
nmoi|A] ELISA reader(PowerWave XS2, BioTek, USA)Z &3+ E
=231}, AIEABEE(cell viability)S- o] 2102 Ak QITh:
Cell viability(%) = [(Exp. — Blank)/Control] x 100 (1)

ksl &2 DPPH(2, 2-Diphenyl-1-picrylhydrazyl free radical,
Sigmayg o]-§3to] AlRS] ) AAENE SsISITH10]. 0.2
mM DPPH ol|&h& §-91-8 A 3=sle] Z2A$k -8 o]2}=|(Whatman
No. 2, Germany)°ll &} w B FE5S5 6, 10, 25, 50, 100, 200 pg/ml
Afole] FER AZ F 37°CoIA] 30 mingk HESAIA 517 nmeflA]
TAEE S48

u] W g A -2 tyrosinase EHJ A1 3l A & (tyrosinase inhibition
assay)?} DOPA 4F3}2Hd 41818 (DOPA oxidation inhibition assay)
S 81T Tyrosinase /A A2 T3 2o AASIT)
[11]; 0.1 M sodium phosphate buffer(pH 6.8) 220 pl, F=52] 555
10, 25, 50, 100, 200 ug/ml & 3]24A171 20 pl} 2,000 U mushroom
tyrosinase(5,370 U/mg, Sigma) 20 ul& 1.5 mM L-Tyrosine 40 pl=
Eabst & 37°Co A 1587 W5 $ ELISA reader® 490 nmeilA
FHEE 7333t DOPA Al 3 A A1 ES vt o] A3
31tk 0.1 M potassium phosphate buffer(pH 7.0) 170 ul, 5
59 FEE 10, 25, 50, 100, 200 pg/mlZ 349A171 20 ple} 2,000 U
mushroom tyrosinase(5,370 U/mg) 20 ulE E33F & 3704 6
3k Wk % 0.06 mM L-DOPA(3, 4 - Dihydroxy -L-phenylalanine,
Sigma) 20 plE £8ato] 25 °CollA] 187+ WS & ELISA reader
2475 nmeld FREE SAsIH.
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T/ a3} A8 © 2= elastase B4 I A]3 (elastase inhibition
assay)?} collagen A§”d A3 (collagen synthesis assay)ys 2AISFSIT)H
Elastase /AL tha} o] AasI3IT}HS]; 0.2 M Tris-Cl
buffer(pH 8.0) 170 piol] A1 20 ptE- 713+ o2, 714 1.0 mM N-succinyl-
(Ala);-p-nitroanilide(Sigma) 50 plE 7}5k31aL, 25 °CollA] 1037F vl

&t ThE, 2.5 U/ml porcine pancreas elastase(PPE, Sigma)s 20 ul
A 27 }O}Oﬂﬂr H}'&%i}%—o‘ ThA] 25 °C°ﬂ/\1 2033T wjerst &
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A2 Y serum free WX Z2 @AIZ 02 8|48k A5 & 7lskal th
Al 24X17F 52F CO, incubatoroll Al HIFSIATE, AL Hljokell-S 714
3! Procollagen Type C-peptide EIA kit(Takara, Japan)E ©]-8-5}oq
Al oS S4sIAtt. WA antibody-POD conjugate solution
100 piE 2+ wellell 371381aL, sample®|Y} standardS 20 pbk¥ ¥
% shaking & 37 °CellA] 3A1ZE RESAIZ] 3 Hk-go] Eipd U85
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]J.lE g 20~30 °coflA 15—"7]' HESAIZL 3 1 N H,S0, 100 s
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3FE M-S T, S4717Re 2801t 99 Z7ioll A sPE
9] QJAdatel BelAel Wizl pH W HEE =78l ¢FgdS 3
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A Lo 431031, HEZL Brookfield AEA(USAYS ARE
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S 52 Student’s t-tests AFESI] 95%2] A1F| = PO R Akt
sh3iT).
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Table 1. Protein contents in porcine placenta extracts by different

treatments (mg/ml)
PPH8  PPH9 PPP2 PPP16 PPA
Total protein concentration 6 6.5 13.5 8 5.5

PPHS : Porcine placenta extracts by hydrolysis pH8
PPH9 : Porcine placenta extracts by hydrolysis pH9
PPP2 : Porcine placenta extracts by Protease for 2 hours
PPP16: Porcine placenta extracts by Protein for 16 hours
PPA : Porcine placenta extracts by acidolysis

Table 2. Heavy metal and mineral contents in porcine placeta

Category Results
Hg(mg/kg) 0.01
Pb(mg/kg) 0.01
As(mg/kg) 0.05
Cd(mg/kg) 0.00

Fe(mg/100 g) 28.0
Zn(mg/100 g) 11.7
Ca(mg/100 g) 681.2
Na(mg/100 g) 932.0

aoko] Al—pH?HQE lr:olu].

= HN FE=0 S5 @92 5793 A7) Table 200 ViRt
Utk s T AN Fash 2, w9 H)ATF B )l
whoba] 2 AgrellA] AREel = ERES SPEAAlRA AHETE &
I A3t

= =W 259 S A7) S8 MTT assays AAI8H
o 1 A3} Fig. 19 ERSITE Fig. 18] X5 &= i 3
59 FE Uehdi YES AIE AEES ¢Jv]gith Human
CCD-986sk AlI2Ee]] Tt = 552 A 5435 Z@EP éﬂr
S7HE] F=H BrelA 50 pgmle] = BNl FEEEE 4
80%C1/d<] MEAEEE HolFolM &= vkl 559 /‘HJEM =
o9 ShE Z1 0w VlERE

= gyl 550 kst JC_LJJ*— Sloli 7] 213l DPPH free radical
scavenging assayS ©|&3}0] S5} Eq 1 A3} Fig. 20l
el Qltt. 3ska g A = Epl FEES tiZ2ae] HlER]
coll HlEiE B Soro, Aess W ]"1 pHOS] ¢Hze]A
23t FFE] dakslart vjwd 4351k 50 pg/mle] =
EH FEEF5A pHIE &2 AHest B9t Fatslgol
63%= 718 323kl Hef A o] AeHolM = 45% el Sakske
S HojFglon, nleml coﬂ HleiAE 1 g3 AZsigiv

wahd Aol 9lof a4 tyrosinase® |t Tyrosine el

rsL' Ay

B PPH8
% PPH9
& PPP2
L1PPP16
= PPA

Cell viability(%)
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A
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Fig. 1. Cell viability test(MTT assay) of porcine placenta extracts.
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Fig. 2. DPPH free radical scavenging activity of porcine placenta
extracts.
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Fig. 3. Tyrosinase inhibition effect of porcine placenta extracts.

A3 YJellX €] tyrosinaseell £J3) L - 3,4 - dihydroxyl phenylalanine
(DOPA), DOPA quinone °. % AstEIth 1 & DOPA qumoneO]
DOPA chrome, 5,6 - quinone®| ¥ 17, ©]©]4] indole - 5,6 - quinone
o 7o) Fgol 93l melaning B/dsH= Ao= LA Sk vy
AN CE tyrosinase AN E S5 A7} Fig. 3¢ viERY
Utk tEr o 2 3P v ZA 7P gl ARE A 9l
= arbutin?} BIEPN C, BIER] C A7 AREEIRITE 50 pug/mle]
FEolA pH 8, 92 &2 At H97} 30% P2 tyrosinase
AR EIE HolF o), miAe] Bl AF AHzleh Aol AAla
7} 10%= vl #2231t} R 0 2 tyrosinase A3 & 3= Ul
Zro]] B3| tha ek ont, e A gk 35 (PPHS, PPHY)CIA]
H]JJ—Z_]' ‘?11\‘01'7” L]'E]'/\}\
u|MF I O F DOPA ASIEMI A SIAIES At en 1

A7} Fig. 40 e Stk tlz2a2 919 A3 54 0]'71]
arbutin, HJEFY] C, H[ENT] C F-=A15 ARE-SISITE. 50 ug/mle] =

ol pH92] T A 2|3t 7397} DOPA-oxidase &A1) 50%% 7}
% okom hmA| 9] - A2 E8-L 10~30% =5 HoFlch
HAZ 0 F DOPA AHsEHd A s = 9A] o vlsl] wke
), 2 FAE I 5% HelA e Mgt 55 (PPHS,
PPH9)?| &7} v|w 7] =it vl g} Al AiE F3etd =
Rk FEEL dlxatel vlal 2 &) tha YWkon), 1 SoflA
T A e FE5E2 23t vl 93l
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Fig. 4. DOPA-Oxidase inhibition assay of porcine placenta extracts.
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Fig. 5. Elastase inhibition assay of porcine placenta extracts.

TallsHE G40|t. Elastase®] &S A3IAIA T4 A 3% AAIA]
Ao 72H - eskE WA= Zlo] RNk iZHO] ojgtolct.
HEEEe] JHTE N 24249 /\]~9— Vs OPO]-E7] 2l&}
o] elastase A3l &2 =2 L#Z ursolic acid, adenosineS 2O
= 31 elastase A= F5A319 0, 71 AF Fig, 5 LER}
AT} 50 pg/mle] FEA 57EA ] M ellA B 20~30%]
elastase 4] 3H§L/“—°— RojE o o= thE<! ursolic a01d3]-
adenosine®| =57 10% W91 ] A &S HoiF Flol nlshd &2
Zolth, SR P elastase A= tFatel H]
3 - el om 53] aAAEst FE(PPP2, PPP16)S] &
7 7P =9kt

P AT SV ER1E 4= 8l Procollagen Type C-peptide
EIA kitE ©]8319] collagen AEAHHS S0, 1 A3yt
Fig. 69 UER} At} 50 pg/mle] EE oA collagen A $Hd e

30% F50] T7HES HolFolA, 20% F5e] el Hlek C

X} itk Feple] A SV A ] e e AEgt
5 (PPHS, PPH9)2] &3/} =9kor, s ols= a4x]esh
%2 (PPP2, PPP16)2] &3/} -$<=315iLh vZ—E—'ﬂW §4~ ﬂﬂo}
W E R FEES T/ a2t gzl vis)] 5eisla

& _60 EPPHB

3 7 PPHO

S @ 40 7 B\ PPP2

o2 7 OPPP16
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_
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Fig. 6. Collagen synthesis assay of porcine placenta extracts.

Table 3. Lotion formulation containing 1% porcine placenta extracts

Components %
D.I water 68.65
Water phase Methylparaben 0.2
Ethylparaben 0.1
etc 6.80
Macadamia nut oil 2.00
Olivem1000 1.50
Arlacel 165 VEG 0.50
Oil phase Kalcohol 6870 1.50
Lipex 102 Shea butter 0.50
Myritol 318 5.00
etc 425
Thickening agent Carbopol 941(1%) 8.00
Extract Porcine placenta 1.00
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Table 4. Stability test of lotion containing 1% porcine placenta extracts
by protease for 16 hours

4°C room temperature 40 °C

appearance White White White

Day 0  viscosity(cP) 3714 3714 3714
pH 7.24 7.24 7.24

appearance White White White

Day 7  viscosity(cP) 4308 3762 3348
pH 6.52 7.20 7.08

appearance White White White

Day 14  viscosity(cP) 4267 3773 3420
pH 6.59 7.12 7.09

appearance White White White

Day 21  viscosity(cP) 4295 3792 3421
pH 6.63 7.15 7.12

appearance White White White

Day 28  viscosity(cP) 4312 3810 3465
pH 6.71 7.21 7.16

SOl F A FEE(PPP2, PPP16)2] S} uf$- 9alict.
oprftAslgEollx] Al gk A% (Table 3)°] whet &AAz]gh
1% Porcine placenta FE&S -3t ZAAAS A3} 4,
A&, 409] 252olA 28U 93, A% W pHE WEE 57
3130 1 A7} Table 490 LER Qlct 287k A3 A} 2
g AIRRe] wstel] whE o], Ak 9 pHE FEIEh Wbt
HaE] 2] okoba] = BN FEES SPEAI A vl PSS
T+ At
A7 ¥ = " FEES SRS o] vl wgkon,
AEsg =gk At = iRl FE5E2] dAkstael v g
thzrol] Hsl vhas oFANE, 57N Eahs tharol] wls) v
Srsladnh. 2R = HE FEE 1% e 24 AR oY
3 Aol 95t A3E BojFQitt. whebd = BNk FEE2
TN 71638 8F A EA 7FsA0] s & o ST

rH

msz

) A2 9 e Tk
WS ol gale] FEES HSslglon, 1 Apds ool AE

re
=
=
o
—z
)

o,
(SN
o
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tol
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(1 ) FEES s A A e AerF Sl Sk

o] 5.5 mg/mlZ 7FF SobA] op|iako ® Haj7t 7 & | Al
= U

Q) E o FEE a4 U DA B by e o

olojA shEAAEA et o yepitt,

(3) MTT assay= ARE3F 332 47) oA Ald4d e = gt =
22 PL% 50 pg/mle] = BN FEE5E2] A% 80% o13e] Al
FAEES nolFold BAo] ulwA whe Aow 2R

(4) DPPH free radical scavenging assays AM&-3H dAksiAe 2
7}, 50 pg/mle] “seollX pHORE 2] Ae]d 97t Pakshao]

636 7V oke), B FEEE Ao ol vE
Coll vlaiM = B Wkt

(5) Tyrosinase &3 A3 A| 2} DOPA 2}/ Al A| = AE-3F

oS} 574 A3 U FERE ) abuine] o vIER)

cell Blsl 1 Eﬁrﬂ EV\ st 11 F euiAEd FEE0] &
7} 50 pg/mle] HE0N4 30% F =2 tyrosinase SIAEIE Ko

FFolx AhA j S =319}

(6) Elastase E/JIAIA &3} Collagen A1 E-S o83t =57
A &y 5449 = " Zr%%ﬁ FENA S“iﬂ}ﬂ’ Tl
adenosinet} HIEF Coll B]&l] 93} T}. 50 pg/mle] 554 57+
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