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SUMMARY

Potentilla chinensis Ser. 1s a perennial plant that belongs to Rosaceae family. It is
widely distributed in Asian countries including Korea and has been used as a
traditional medicine for a long time. In particular, it has been used to prevent the
bacterial infection and treat hemorrhage, inflammation, cold, etc. According to the
previous reports, there are various kinds of phytochemicals such as an ascorbic acid,
saponin, quercetin, etc.

In this study, we established the best condition to grow PFotentilla chinensis Ser. and
evaluated the biological effects of the extracts from each part of the plant on human
skin cells in vitro. As a result, the extracts from leaves demonstrated inflammation
inhibitory effects by blocking COX-2 expression, whereas the extracts from stems
showed wrinkle improvement effects through inhibition of collagen disruption and
stimulation of elastin expression. Also, the extracts from roots improved wrinkles, skin
hydration, and skin whitening by promoting elastin production, stimulating AQP3
expression, and repressing melanin synthesis, respectively. These results suggest that
Potentilla chinensis Ser. reserves the potential as a functional cosmetic material for
anti-inflammatory, wrinkle improvement, skin hydration and whitening effects. We
registered "Potentilla Chinensis Extract" on Personal Care Product Council and
launched two products for a prototype cosmetic brand, "Ariari", containing the extract
as a main anti—aging active I1ingredient. We have also been culturing Potentilla
chinensis plant cells after callus induction and have registered "Potentilla Chinensis

Callus Extract".
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2003 1.2 1.2 7.00 0.2 2.7 8.1 0.1 3

ME 2015, 5.6, ZAF : 2015.7.20.

HEHSEAEE 00 85 €4 o, 1: OlF U8, 22 LS, 3 EE, 4 £3, 5. 0l £8
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3% F 309

20115107 20

72% 105 128 162% 200%
a8 Ediol #HE d=sd

2 SAEd 0l FINIE BANES A=z d=x
_, = g & g = g = g%N e g=EA
2 &2 XS N R N

(cm) (cm) (OH) (mm) (cm) (SPAD)

728 100 15.3 9.6 28.7 0.3 33.2 48.8

105% 100 15.6 10.1 34.0 0.3 31.0 329

128% 99 14.7 91 33.0 0.2 31.7 43.0

162 100 14.7 8.6 31.0 0.3 29.7 31.0

200& 98 12.8 7.8 28.3 0.3 27.7 444

o

x HAlQl 7202, TAFY 920
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72 105% 128% 162% 200
I EY0l RAEE FA = MFSMEE0Y =
- M5 L HAY DAl 1068 E0l 2R H#E
O =88 83 4 dY
T ZANMEYE RHYHZ
T !
o IAFAVE, MERA HAN A Edto|E HefolE =
F714E 1 PEREACES SR
FT714E 2 JERA HAA HaolE AlsgolE ol Hxd HEG 5 o]
714 E 3 A9l IIAVE, JERA HAA AT E A9 G E
RS E FIATNE FJERA AA HgolE A &elolE OEAE
H RIMEE G ZE M L IAE
[P NG o4 I o A o= =~ I uy DHE
- (om (om) (OH) (mm) (cm) (cm) (o/%) (OO Cg)x
I & ET 19 1.8 7.0 0.2 8 11.1 0.2 4
I &E2 1.6 1.7 7.0 0.2 4.5 7.8 0.2 2
=I|AES 1.9 2.0 7.0 0.2 4.5 6.2 0.1 2
2ABHAE 2.0 1.8 7.0 0.2 49 9.5 0.2 4
IS @ 2015.5.6, AL : 2015. 7.20.
HEHSET : 0 83 &4 o, 1: OFF UE, 20 L&, 3 B8, 4 £, 5: 0tF £8
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100 16.2 94 29.0 0.2 32.8 373

20x20

56.0

35.3

0.3

337

115

17.8

100

3020

100 17.8 11.0 43.0 0.2 35.3 53.0

30x30

419

31.0 0.2 33.3
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151
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D 7. 20,

30x40

1 9.20¢d
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H . 184 R &2 Hel sH=8)
o o sixg g & g = g = gG&N == g=a
(cm) (cm) (OH) (mm) (cm) (SPAD)
0 100 17.8 11.0 43.0 0.2 35.3 53.0
35 100 14.3 9.9 20.3 0.2 30.5 50.0
55 100 18.2 11.0 223 0.2 38.7 524
70 100 16.5 10.5 223 0.2 34.3 47.6

* ZAlg 17208, XZAFE 1 9.20¢

70%

_27_




I_ X g NG (0= Iz (o=] _J'\_ @$M| O=|§_JI\_ (o=] % - %
®) em)  em) O m)  SPAD) (/D) (/D)
0 62.5 14.9 7.8 0.2 31.2 873 39
35 81.1 19.9 89 0.2 382 98.2 77
55 849 19.1 91 0.2 26.1 120.6 7.8
70 83.2 17.6 99 02 372 143.5 91
* AR 827

g BX2 284 & X8 d=x
- AZXelE R2A40| AUSEZ RHIN WY AHCZ BHEH
4) SX= UEdLs At AlQI2E O
H . OSX2 |2 29 HF gH AHE 2 (ES8)
e sxg g & g = g = == g=a
(cm (cm) (OH) (cm) (SPAD)
el 100 17.8 11.0 43.0 35.3 53.0
500 kg/10a 100 15.7 9.9 26.7 33.7 57.7
1,000 kg/10a 100 164 10.0 313 32.7 425
1,500 kg/10a 100 17.0 9.5 37.3 34.3 46.3
2,000 kg/10a 100 13.8 9.0 29.7 30.3 52.5
* ZAlg 17208, XZAFE 1 9.20¢
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1,000 kg/10a

1,500 kg/10a

2,000 kg/10a

500 kg/10a
g 9XZ gEH Melg s
H.49XZ I e g8z =24
ETE: o e o G K Mg Na  po NO
g/kg) (cmol(+)/kg) (mg/kg)  (mg/kg)
=5 710 013 1668 412 045 110 010 388 551
500 kg/10a 694 017 1558 411 045 110 010 332 9.26
1,000 kg/10a 704 018 2084 420 061 126  0.09 424 698
1,500 kg/10a 684 093 228 467 153 036 540 25.80
2,000 kg/10a 685 021 1766 335 047 099 018 426 7.16
ANZZ 9.20
H . SXZ 2N MY FH| 24 RHEA) 8EXA
=4 514 = PS) g = g > SN gEL g = 23
T (cm) (cm) (IH) (mm)  (SPAD)  (g/=) (8/=)
2xel 62.5 14.9 7.8 0.2 31.2 773 32
13 64.5 159 102 0.2 355 78.4 33
23] 67.6 19.7 9.2 0.3 31.7 1203 6.8
33 71.7 173 8.4 0.3 33.1 1331 82
x ZAY 1827
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oM IHElE TX|F AES WX £, o =71, SAE FEHS0 2R/ 242 FE5;
of £2l0f e FHdE2 SASIACE. =20 AHEE iil= X HES, o2 OtM|H|OE,
FEZ, dioln, 214 REEE FF5IY HPLCE 0|83t ZAMSIRUCE EMZ U2 Ofafet
2Lt
- 2M7|7| : Waters 1525u Binary Pump
- AE7| : Waters 996 Photodiode Array Detector
- ZI& : Phenomenex Gemini(C18, 4.6*250mm, 5um, 110A)
- 22 - Iml/min
- 204 : 20§ A (01% TFA in H20), 20§ B (0.1% TFA in Acetonitrile)
- 80f 71=&7] =U (2%/min)
- Ot& : 254nm
AlZt (min) 20§A (%) 2018 (%)

0 100 0

35 30 70

40 30 70

45 100 0

50 100

= NMR(Nuclear Magnetic Resornance) % Mass &4

YHE TXE HE2 FES main peakE SZUAZX A7l = ASE LMol mMRHE =HDE CHE
NMR(Bruker, 400MHz, CDCI3, )1t MALDI-TOF (Matrix Assisted Laser Desorption Ionization-Time of
Flight; Voyager-De STR(Perseptive Biosystem), Matrix(CHCA))& AtE3%l0 X 2M2 AMAISIRUCE

HHE GOXE 2| FEE FR IIAE SZ2UX A7 7 Hot LMo mEHE =HE3 CHF CDCI3
of =0f 242 +uelln, HAE TXE e XIS FQ [IS STUX A7 F AP LM

=
oIIHE =S S MERZY =92 2 a-cyano-4-hydroxycinnamic acid 2F 4411 MALDI-TOF MSE

2587 M DAX| MY TRk & 9 E7| £ 471X]2 BLAE S FE=2 UY
SHRULL

» DPPH XtREICIE 27sS S8 itz Ald
2 AY g2 ofE240|M 1,1-Diphenyl-2-picryhydrazyl(DPPH, Sigma, Cat# D9132-1G)7t
E & Xte 2CIZol oist A7sS Aldgozm ditsl snto] AMAOl &g HEE

A
& 4 Tk 2}B2 DPPHE OIEHS LiOIA REQ 2HCIZS 2A3ICh 0|0 2 5Eo| A

= —
Zar 2oty At 2to|Zel ¥0| ol Yk ZAA5hEX g = ULtk FHHe ==

J
r
Il
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2 Ald=Z 01ImlE H7t

1z

|EF2 04ml0| 0.1mMQ| DPPHES 05ml, 12|17 UYXR=ZZ 3|4
SCE 10Z=7F ASHA vortexing & 'HAAO0|A 3027t HESA|ZICE SpectrophotometerE O|&
of 517nmoA STEZS ZMsIH, P50 FEE OEH22 A (EZo STEE
Zzoz WHESR FAISIH, YMI|XTLOZ Vitamin CE AMRSHC
Free radical &4 Xdl|&(%)

= 100-{(ZHAl 2| BtSEEE / SAZH2| HHEE5E £)X100}

T AQP3

ret

HZ A

oot

oIZh ZEH M| ZEF(HaCaT)E Dulbecco's Modified Eagle's Medium (DMEM), 10% Fatal
bovine serum(FBS), 1% Antibiotic-Antimycotic (GIBCO, Cat# 15240-062)1t %74 100
mm/60.1 cm? culture dishOf|A] 37°C, 5% CO22| ZHOZ H{YSICt QIZHZHRIAML M ZTL 80%
O|At confluence Z [f 96 well plated] 1x104 cells/well EFst = MZEH|Y ZZHO|A
confluenceZ} 80%0|4 EE = 7K HYSID, 80% O|AQ| confluenceZt E|H HYX|E
DMEM free H|X|(FBSES ZEBHsIK| QU= HIANE mSt S A|SSES K 2|50 SEKE| S 24
AlZtset =70 Bistol 2t =EO0| Aquaporin32| Zoiof| oftst 0| A=K 2Lh Al
2 Real-time PCR S £33N, O Al &=A= Of2jet &Lt

@ RNA Isolation & Reverse transcription

RNA isolationdt cDNA gt 2 SuperPrep™ cell lysis & RT Kit for gPCR (TOYOBO Cat.#
SCQ-101)0|3tCt. HiX|E HHet M|=Z= DPBSZE otH washdtid, 50ul cell lysis mixture (lysis
bufferd gDAN removerE H7tst mixture)g 21 A20 A 527t incubation 3t Z stop
buffer& 20| Bt2E8 HFAH 3l ice0| EZSHCE RT reaction mixture 32ul0] ==Z=3F mRNA
8ulE F ol Y11 PCRE a5t cDNAE 3Bt/dsiCt. PCR =2 37°C 15min, 50°C 5min,
98°C 5min0j|A Z=glStC}.

® Real-time PCR EXM

SHXtO| YUsig HILWEMSIZ| 2510 A7|0A Ttdst cDNAE template23t0 Thunderbird
™ SYBR gPCR Mix (TOYOBO Cat# QPS-201)°| Of+20j Ct2t Rotor Gene Q Real-time PCR
Machine (Qiagen)2 2 ZIsiCt AAHOG AFESH primer&2 QiagenAte| QuantiTect
primerassays(Aquaporin3, Cat# QT00212996)E AIE3IQULCt MLHAEQ &2 Housekeeping
gene (GAPDH, Cat# QT01192646)Z Normalization@ Ct. Real-time PCR £ Ct51t Z L}
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< Real-time cycler conditions >Step Time Temperature

Reverse transcription 30 min 50 C
PCR initial activation step 15 min 95 T
3-step cycling
Denaturation 15 s 94 C
Annealing 30 s 60 T
Extension 30 s 72 C
Number of cycles 45

golg(fold) = (AN Lools)/(tzToadE)

s St oo 2ot ™ XH(Procollagen, Elastin) 2551 Al

@ M| ZZHHF

QIZtM R OFM| Z (CCD986sk, fibroblast)E Dulbecco's Modified Eagle's Medium(DMEM), 10%
Fatal bovine serum(FBS), 1% Antibiotic-Antimycotic (GIBCO, Cat# 15240-062)1t Tt74| 100
mm/60.1 cm2culture dishOf|A] 37°C, 5% CO29°| =71Oo = H|YSICt.

CIZHA QOLM|ZE 7} 100%0| 2t confluence & [f 96 well platedf 1x10% cells/well &35t = A
ZHIQYF EZHO|A confluenceZt 80%0|A T=F = [Y7FX| HiZSED, 80% O|A2| confluenceZt
™ HiX|E X1|7-|0F Ct2 DMEM free H{X|(FBSE ZETtSIX| QU= HIXNE Wz 3 APEES
Me|etCh O = 24A17F MZHIQF =AM 7 HIYSHO] 2 2 HO0| UV ZAE REE FE
2t Q™ Xl Procollagen C-endopeptidase enhancer(PCOLCE), Elastin®] 2540)| oot Hek
O] A=K 2L AL H2 Real-time PCR HE +&3IH, O Alg =M= of2ijet ZLt.

@ RNA Isolation & Reverse transcription

RNA isolationdt cDNA Bt SuperPrep™ cell lysis & RT Kit for gPCR (TOYOBO Cat.#
SCQ-101)0|3lCt. HiX|E MHet M=Z= DPBSZE oHH washdlid, 50ul cell lysis mixture (lysis
buffer0f gDAN removerE H7tot mixture)2 E10 A0 A 5&7t incubation 3t = stop
bufferE 90| Bt28 HFTH 3l ice0| EZSHCE RT reaction mixture 32uld] &3 mRNA
8ulE Folol Y10 PCRE =35t cDNAE BtMHstCE PCR =742 37°C 15min, 50°C 5min,
98°C 5min0| Ao =S sIC}.

rOI-

® Real-time PCR £

SHMXIO| Walg HWEAMSH7| 2510 M7|0M TSt cDNAE template2 0] Thunderbird
™ SYBR gPCR Mix (TOYOBO Cat# QPS-201)°| Of+0j 2t Rotor Gene Q Real-time PCR
Machine (Qiagen)22 ZTI@stCt AHEHO| ALR3E primerE2  QiagenAte| QuantiTect
primerassays (PCOLCE, Cat#QT01005725 / Elastin, Cat.#QT00034594)& AIE3SIQULCE ML{AQI
231 E2 Housekeeping genes (GAPDH, Cat.#QT01192646)Z NormalizationS}tQILCt Real-time
PCR =& Ct31p ZCt
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< Real-time cycler conditions >Step Time Temperature

Reverse transcription 30 min 50 C
PCR initial activation step 15 min 95 C
3-step cycling
Denaturation 15 s 94 C
Annealing 30 s 60 C
Extension 30 s 72 C
Number of cycles 45

golg(fold) = (AN Lools)/(tzToadE)

= OlY A FERO| U

>

1l

Mouse skin  melanoma cells(B16F10, melanoma)E Dulbecco’'s Modified Eagle's
Medium(DMEM), 10% Fatal bovine serum(FBS), 1% Antibiotic-Antimycotic (GIBCO, Cat#
15240-062)1t €74 100 mm/60.1 cm?2culture dishOjA 37°C, 5% CO2°| =710 2 Hj LSt}
Melanoma cell0| 70%0]|%4} confluence & [ 48well platedf| 1x104 cells/well 233t = CtS
= HiX|2 H|ASH CHS freshst FBSE metst DMEM HiX|2 mAHSH & o-MSHIuM)Q} SHH|
ANESES Sz SA| H2BCh 1 B 7247 £7} H{S0] 2 2HO| a-MSHE |EE
melanin 28 QX X}l tyrosinase?} MITFO| 2510)| OHst PSF0| U=X| 2L AlHEH2
Real-time PCR HE £slistMH, O A|E A= ofelet ZCt

O

@ RNA Isolation & Reverse transcription

RNA isolationdt c¢cDNA Bt SuperPrep™ cell lysis & RT Kit for gPCR (TOYOBO Cat.#
SCQ-101)0|tCt. HYX|E X|HTH M|ZEZ= DPBSE oHH washstd, 50ul cell lysis mixture (lysis
buffer0f gDAN removerE H7tgt mixture)g 21 AH20A 5&7t incubation 3t = stop
buffer& 20| H2& HEHA 10 icedf| EZSICE RT reaction mixture 32ul0) FZ=3F mRNA
8ulE F oo Y11 PCRE #£=dll5t cDNAE 3BtdsiCt PCR =742 37°C 15min, 50°C 5min,
98°C 5min0j| A Z=3HSIC}.

(® Real-time PCR £

SHMXIO| Wag HWEAMSH7| 2510 M7|0M TSt cDNAE template2 0] Thunderbird
™ SYBR gPCR Mix (TOYOBO Cat.# QPS-201)°| OfF<0f Ct2t Rotor Gene Q Real-time PCR
Machine (Qiagen)2 2 ZIAGICE A AFESH primer2 QiagenAt2| QuantiTect
primerassays (Tyrosinase, Cat# QT00080815 / MITF, Cat# QT00037737)E AtESIFLCt ALY
Mol 2HHAE2 Housekeeping genes (GAPDH, Cat#QT01192646)Z NormalizationS|®iCt.
Real-time PCR =74 & Ci21} ZLC
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< Real-time cycler conditions >Step Time Temperature
Reverse transcription 30 min 50 C
PCR initial activation step 15 min 95 C
3-step cycling
Denaturation 15 s 94 C
Annealing 30 s 60 C
Extension 30 s 72 C
Number of cycles 45
golg(fold) = (AN Lools)/(tzToadE)
A At
Jh GRE FE20| st FHE BEY &Y
= HPLCS 0|83 TX|R FZE20| (s FH2 24
<OX|E R FEEO FRYE HREA>
A7 e sze Yoz R B2 FYUoM AHdSte A= HXZR| AZE ofzfet
| & solge FEAEE A
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EilYE F==2 FoHES A%t Zat 57X BOf &2 2
peakZt LIEtLI= AS 2QISIIUCt HH =2 HIEH20| H|Xot 3
g OtMH|O|EQt &4t0| H[Xot ZBTQ| peaks IjHS HRACH UHHO| FEHS
peakE M| 2|Stl= FEi0t peaksE HO|X| RUULE.
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= MTT assay

Zeate] 5487 2 AlE AEsHe BUtsH7] 918k
3—(4,5—dimethylthiazol—2—yl) —2,5—diphenyltetrazoliumbromide (MTT,
Sigma—Aldrich, St.Louis, MO) assay& F38ssth. A7 ZH A A A EQ HaCaTE
96—well microplates®] 53] 10% FBS7} 38 v oF oA wjekslint. 2441 3F
o]%, HAars}FEAE ¥ T n|XskE= oA HaCaTell 284k} N—acetyleysteine
(NAC, 3 ql @At 22) & 22 Aelsigith 2443t A3 5 wjekels Aoy MTT
Gl (A3 vjeFd o 0.5 mg/mL) S 2} wellell 100 LA 211, 37 CellA 4A]7F vEg-A]7]
o} AA|ZF HES 3o MTT €998 A A3, MTT formazans 100 ¢ L2 dimethyl
sulfoxide (DMSO)ZE o] &3}o] &3|A]71t}. SpectrophotometryS o] €3o] 540nm 3%
N FFEE ST tlolEl= Al Mo 53%<l Adds T BuiFexs e
fkolt.

» Methylene blue staining

MAEE 24717 59 6—well platesel] wjeFst & HAkstFAE 23 = v ¥ =
AeA NAC 3 thFdt 20 2eits A2l 423 33 § Al2E 27k PBS®E
T W AAE, AR 95% (v/v) ClebES 2mL Yol 5ixE whEste] AT 1
T AMEE PBSE F W AFE T, 2mLe] 27} methylene blue €4 (2%) 2

20x7F GAANZY. 9 & FRTFE OAMEZE AFHStE Az At ARLE
AxioObserver FL #7]7 (Advanced Microscopy Group, Bothell, WA) & ©]&3%

i gol A g skaitt.

= DPPH free radical assay

2,2—diphenyl—1—picrylhydrazyl (DPPH)+¥ 515nm 3o oA = =i o=z, ¢t
T 2tz scavengedhs J&5 sttt kst shgb=ol 9@ DPPH ez F3l7t dof
Ui 515nmollA F3E7F e Hal, 7HAE S g kst sskeel od gz
25 HERE AHETh DPPHE Sigma (MO, USA)E E3ko] 3k th

DPPH stock &2 ogr&o] o A xsta, HE 557F 0.1mMe] HESF 34353
ok oz Ass SAA e AES 44 0.5mLA #Hlekal 0.1mM DPPH
EN= HA7bsto] 4TolA 3083F RESAIZ Y. HEgo] &m¥ $F, Multiskan Go
Spectrophotometer (&% ¥% =

o]-§ste] 517nmolA FFEe] WIE S
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* Wound healing and Migration assay

HaCaT A5 6—well plateol] #38F0] 37C ZAoA ajeFsttt. wjekst AEE sk H A
2 2 2mLe wjFdE WojFal EGF (AQ1Ab), #AYat 52 dxas As o,
P100 dtoldl tipe o]g38te] Al 5ol 4AE 7hek3ith. Migration assay (M3 °]& =
AATHE flste], AlZol| mitomycin C (A F3} AAADE E£3S EGF, &84 52
i zro] E3E 2mLe wjkdl S WolF1 P100 dtol¥ll tipe o83 AAHE 71si3itth o
mA= 108E % AxioObserver FL @n|7 & Abgsto] A8 Algte] &9

olFARe F2 Al I ol fAAeA SHska, dA A
Image] AXE9o]E o] &3] Attt ZF A 180w A

o
12
i)

w
4
o2
=
50
)

» Western Blot Assay
MEE PBS=E ¢ H AFsta, RIPA &% (150mM NaCl, 50nM Tris, 1%
Triton—X—100, 0.5% sodium deoxycholate and 0.1% SDS)°o % &&|A F ).
RIPA &Z N2 protease$} phosphatase inhibitor (Roche, Indianapolis, IN, USA)
5 X&sta o @i FEES S8 A8l &alE AEE 531 12,0000 4]
A4 etk @A FEE vlojegts wwd #A Aok (Bio—Rad
Laboratories, Hercules, CA, USA)& col&stel SAsth %9 @S
SDS—polyacrylamide geldl 2938}, A7|95S &3l &85+ nitrocellulose B9
AT 0.1% Tween 202 ¥3r3t Tris—buffered saline (TBS)e] 5% skim
milkE o] ALo|A 1A17H%¢E nitrocellulose ¥H2 blocking 3F91th. Blocking 3%,
4CA % 'k dx A9l HF$A]Z]a horseradish  peroxidase
(HRP) —conjugated  ©|zxb @A g AHA2A A1ZF REZET Blot
Chemiluminescence Western Blot Detection System (BioSpectrumd600 Imaging
System, CA USA)E o]&sto] AAgtstivt. AHgdE dx A= o= 2o
pErk, pJNK, and pFAK &A=& Cell Signaling (Danvers, MA, USA), GAPDH+=
Santa Cruz Biotechnology (Santa Cruz, CA, USA) A|FS A3t

* Quantitative RT—PCR

Total RNA #]+= TRIzol reagent A|FAFY] WY (Invitrogen, USA)S EUZ A
A3t RT-PCRES $3ll, High Capacity cDNA Reverse Transcription Kit
(Applied Biosystems, Foster City, CA, USA)E o|€3}9] cDNAE 3%t}
superoxide dismutase 2 (SODZ2), catalase (CAT), glutathione peroxidase 1
(Gpx1) Z}7+e] primer® mRNAE S%33th Real—time PCR2 7900HT Fast
Real—Time PCR System (Applied Biosystems, Foster City, CA) & AFg3}o] A
H A EAT. 185 EF3HE S8l AR Ao
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Zagiate] datsly A EE st7] 918l DPPH assay (1% 2A)E Xl3jsto] z
giab w2 F7hel wE gy S Y45l o9k A A=Ake Akt gy
7F AAAQ kst #d /A Fdste A AR S8 AYAakE AEs &
Quantitative RT—PCRE % o} 2 Aate] 9& SOD2, CAT, Gpxl #% H
Aol o stA S7HEE skt (29 2B). o] #AYAlo] FAakst A& /A
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Figure 3

Zgatel gtk 283 gEo 2 A7 AgAke A AfadsE Heskan
Wound healing assay (Z¥H 3A¥ B)E X33t ZgAike] Ao oste] 3
A FAAZAA FostA A AFradsE &0 5 i, oldst ade= Ax
3} 4 o]z o= wWwA FAK (focal adhesion kinases)$® JNK (c—Jun
N—terminal kinases)®] &3¢l s do't= Western blot (1¥ 3C¢ D)= &
3l S skl T

HAAS F= 4 Q= A Wound healing assay=
%+ (vehicle) 2] A% w89 7oz A3 A X7 guR= Ao nvls)], &
Ak Aol s 189 FAANAE A AF 27 S7HE = AS EAsSH
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% of healing area

veh EGF GA veh EGF GA
LG (5.5mM) HG (50mM)

Migration distance (um)

veh EGF GA veh EGF GA
LG (5.5mM) HG (50mM)

AT AYate]l 189 Ao A AAFAAAEL] A AF AdE T A
s A o138l Wound healing assay (1

o, ZEake] AHege o {3t adE Ik EI

Migration assay (1% 5C% D)E &3l 4AH A7 ax7F Axols 3S &3 ©f

Folde st

Qoksiabd, ¥ ATE Bajo] Seli WR ALl Ao AE ENE s
L, ol9h 71 A AA A § wAst AABHALER okeh Gt LN E
ol uebde S8 5 otk 53 ndY BAGN Folg G w]uol
U g 59 dAZFEE g BRelAA tEnts ey 93 ARG e

_78_



o A 3 x5 gl w3 A Qs 7k Bl Al Z 5443 7T

O AgaAe] BE 8% 0 92 Aes A7t L L5

O d7U&
O BA L FZ259 Axdy 54 HAE
G213 FEEC] tiete] v b IS SlEA HFAEE ARkl A EETh
O YA L2 FE25 U AHA FAAEF 9583 (Personal Care Products Coucil)
AH7HHA L FEE U AeAvt 375 d52ZA AFSEY] f5te] v FAggF
HAEH3]e] INCI Name A A% 9 375 g53tooryt sic})

D HA3 #2529 AlZY 54 HAE

QI ZHAP A EQ HaCaT AlX+= American Type Culture Collection (ATCC)
Z2HE  ®Y  wetow  10%  fetal bovine serum  (FBS)® 1%
penicillin—streptomycin(100 unit/ml)& 37}t Dulbeco's modified eagle's
medium (DMEM, Gibco Co, Gaithersburg, MD, USA) uj#| oA 2—3wn}c} nfjokol
sta] Fom, wjFSH S 37CE FAEHE 5% CO. viF7]ol A Hieks)sitt.
Z} ZAFAMEE 1x100cells/ml 52 24 well plateo] ¥l vleF7]o A 244
b wieFetglith. wikst HaCaT AlszelA wiekuiAE AlAsta <AikekE o
(phosphate buffered saline, PBS) 0.2 |23t & XA3st FBSE Eg3shA] ¢ Al
sk AxEvjormixl 2 wAsFH Y. M—-Gly, AS330—-PNE, P—-334, SH, SH-PNEE&
SEEE Agst AEE Astal 2441k F7F digksisith. of7lel, MTT
(3— (4,5—dimethylthiazol—2—yl) —2,5—diphenyltetrazolium bromide, Sigma) 5
mg/mlE F7Hst & vjeFr]olA 3A17F wjekst & FAd ¥ fomazans DMSOE Fo|il
96 well plate® =71 & 595 nmol|A] Spectrophotometer® &3 EE5 =43},
U ®@A 2 FE= ‘%‘ Ao A dE 95 Y3 (Personal Care Products

Coucil) 13|77}

N2 rUIO
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St 4 oJeke]Eo] duEA WAL FEE U AYHAE IJFE dREA AR
= oA 3= 58 3] (Personal Care Products Council, PCPC)e°l INCI

INCI Application Process

Application ! . o
Initiated by User |
i peipmak el g

< FAFAAEA T3] (PCPC) oA Al5t4 ] INCI Name 85 <137} A4 >
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50

Cell viability (%)

25+

1 25 5 10 20 1 25 5 10 20 1 25 5 10 20

viability & &

o 554 AAE Ageed

54 AgsAth AR g8 GAUT
A > Hl

Ak 474 S5

s 2 ﬂ%ﬂ%ﬂ AEEN FAE FE25 U AHAE IFEF dEEA AL
3l7] 9138k INCI Name A 4l7sto] 4719 A87F ¢=

Submit ..

#

Date Application Trade Name INCI Name
1 | 02/03/2015 | 2-01-2015-3176 Potentilla-X Potentilla chinensis Extract
2 | 02/03/2015 | 2-01-2015-3177 Postemn Cell Potentilla Chinensis i/ilelgisa Culture Conditioned

Ari

3 | 02/03/2015

2-01-2015-3178

Phytoplacenta

Potentilla Chinensis Phytoplacenta Extract

4 | 02/03/2015

2-01-2015-3179

Aristem Cell

Potentilla Chinensis Callus Extract
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Passonal lePracu_—u Covncil
frorryuiiomacd

Ml 31, 2005
Rep. T, Yeong-iook
AE: Agplication ho. 2401-2015-3176

Duar Fep. Y, Yeong-ivook:

In rotwrenos bo the THET above, the Cosmetxc: Ingrodumnt Nomenclatune Commiies
[FC ] ham complebed s revare of your reguest. The INGT name sssigned I tha Frade nama Kentiled in this
applcation is detale on o atachman

"~ neted on the smscrement

:uwnmmmmmmmwmnmmmnm
Tha INCI naes will be retned i our dOta Bato Unkess we are Notfod
that o ket 'te-aulh " annuml base i update Fa.
curtund atalm of your cofrguacry Btge This cotimuneston il rchae ooy B30 naews and addiesen Sateiore
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To petiton lor 8 change = an NC1 name sssgremest. 8 Mequei! 15 th INC can te sent ia amad & my aftention. The
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Taticnais 10 SUPEO The patiton, 0.9
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o Changa when dopme] neceasary

Should you hIve By QUEeSROR, PRkl SONT PO 50 CONLRC e &oF further Imlcnmanon.

Sy
Sg-aax“ln.{.:ﬂﬂa
Joarre M. Ntk
Derector, Cowmets Charmistry

i oun e home nr will e pubinswd

Pmchm: Cowncil

e v b

Parsenal Core

un,.
Maech 11 2016

Application No. 2-01-2015-3176

Hlnl‘q.hw

Assignad INCI Nama:
Waster (and} Potentiia Cranenam Exract

=g
Enciosrs.
Foge
Personal Cora @l Products Coumeil
g Parsonal Core § Products Council
My 13, 2015 Sy
May 13, 2015
Anp Yi Yeong-iook
RE: Appication ho. 240120153177 o ZAEIMEITT
Ducr Rep. iz, Yeang-Wook Submitied By:
Rep. Vi, Veong-Wook
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Trade Hama:
It i mpartant 10 confully cheok fhe aftachment for sonorscy aod respond o our ofice prompdy with sy changes. Postem Col
Thar IHCH naee snasgreeent and relatud sorrpary mlonmaton wil be fotamnd o oo dat Bate urkiss we sew hotfiod
that = s b iow Wil bo an snrnum bas o update S Assigned INCI Name:
Eurrent atalus of yoor comgocy bininga. This comimunsaton will inchade crfy 5300 My ond S Sandons i Ptsacrilis. Chavandss £l Culllne Condtioned Moda
- thal you of o INC] e

T petion lor 8 changs n an PCT Rames sssgnment, 3 request 10 the NG can e st v smad o ey saeeson. The
ot dhoukd chode B cumans (NC] i Sade Aame, spledtah fusmited_ figuealed v, and Bichnaical
IRt 4O PR M PN, B, =
ata whern spproprate

v ackdtion, pledeeg te achvimed that INCI nameas are contmualhy rovieesd by the INC for acturacy, and moy be sudjoct
A0y ERSAGE WS ST PR,

Ehould you have sy questons, Pl Son ) Feelals 40 contsct me Sor further micrmation.
Sircmrnly

w-:‘ZLﬁaﬁ.r

Joared M hidctake

et sk e aonalear secuned org

Enclosurs.
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Crpmptind o Sy
Lnetty b i
Mhay 13, 2015
Rap. Yia, Yiong- Wook
RE: Applicston No. 2.04.2015-3178
‘Dear Rep. Yu, Yeorg- Wook:
In raterancs io ha INCI noted sbove, e Cosmeix ingr Comme

{INE) has completed B5 reviaw of your roguesL Tha INCI name: assigned io e ¥ade nema dentifed in s
‘appfcation is detaded on B attachmant.

Plassa not. ha (251 LT S R SppGATS O G Do and wil bo putshod
i tha Infamational Cosmetic ingrediant Dictiorany and Hanglook, th wob-based Dictionary witCE and T Coonal's
Cr-Line INFORASE. If your application indicates T irads nams = “nal for " it i notad on e

-Bnd e data wili not bo putished.

i3 mportant o corshully chech tha Tor accuracy 1% our offion promglly with any changes.
Tha INCI naeme sssigrenent and relsted company information will be retained i ouf dala Baso UWNRSS W GID Rotied
‘hat P product i R longed manufactuned. Yiou will B contaciod on an approximate annual base io updato the
cument status of your comparry kssings. They » wil inciucds ondy. and addne t
i Tt you Mainkain Socurste necors of aff INCT Nama BSSQNMETE.

‘To patition for a change in an BNCT name assignment, & request o B INC can be sani via smad o my sifonson. The
ratiorale 10 suppon he pSEIoR. &4, HRPOENG compoaition infrmaton, andiat mardfacturng dotais. and anayScal
s whens Bppropnat

I ackdibon, pleasa be acvied Tl INCH names: ane conrually reviewsd by e ING for accuracy, and may e subied
o changs when deamisd Necussarny.

Efwuld you have any questions. plesss don'T hesiats b0 contact me for further informastion.

Parsanal Cam'Prodm Cowneil

Aol 15, 2015
Rap. Yu, Yeong-iiock
HE: Apgdcaton Mo 2-04.2005-3178

Doar Reg Yu, Yeong-Wook:

In roferenco o tha INCI nated abave, tha = Commifips
[INC) has complated s feviow of your roquast. The INC] name: assignod ia B rade name doniiod in s
‘applcaton i dotalsd on the anschment.

Pleass note, e sty % 8 appdats i ouf data bass and will ba publishod
anmmwmdm»mmmmnm

OnLine INFORASE I your applcation ndcabss fha raca name & "ol for * & s pofed on e

fnd tha clata will not ba publishad.

0 i Imponan 1 carsfhully chack B Fort pecuracy’ andi o wilh &y changes.
Thea IMEE nams and redated will bo ratained in uriess we 3Ty noticd

mumu;wwmvmuuwuﬂ-uuuwmmhwm
curment ststus of your company Estings. Ths communication will Includa ondy ftrads names and sddresses. thanslons
S ITgEeaien Tl you Marian SCcurate reconas of o INCT nams Sssonmants.

Ta patition for & change in an INCE nama assignmant. a reguést io tha IHE can be sent vis emal ko my attenion. The
wmmmwmmmmmw Pl 0l {gelant, B 1ocPecE
TRONG I Bappor] Tha postion, 9. , andior ing details. and anahytical
dala whore Bpprocnats,

In addion, pleaso be advised Mal INCI names ar continually reviewsd by ha ING for scourscy, and mary be subjed
o changa whdn doomed necssary.

Should you Pave any guestons, plsass don't hestate 1o fex further i
‘Sincoroly,
Frne Rkt

Aoarm W Nikitaks
‘Denactor, Cosmabic Chamisiny

o
Erciosuro

Fage

Parsenal Cua'

Assigned INCI Name:
Protenclia Chrerma P hytopioonnta Exsmac

Fage 8

Products Council
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T AERESVIE oldet tiF Ak =4 HA s 9 ALk 3

O e

W24 A A Fslr] ek, UX4 A5 FAFe v AAS fd 70% ol
< (EthanoD el 30%%7F #A, 0.3 % AolFAAIEEH (Sodium hypochlorite) ©f
10-15% Agste] Ayt & itz AFsgint. Fadeel 94 S5 712 MS

Ao 20 4 &<k 719 ol

A% Aol ol Aeld 104 F § Holshd, vF oY ALY YR A=t AJE

Zkqo] obd, A s A AHS ZAebM A=Y FHAE 4 (Plant Growth Regulator)
o]

— A2 FEo] AEE WA 2
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o 45
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L SRS o] 83 A 23 2]

— AR A4S F)e
718750 201 FAYG ARSI 2 ABPAEARA0] FHE 1509 MSY
N EUAE o] gato] §

L
Hj %= 1IN NaOH%E ©]&3to] pH5.8%
[e)

sto] ARESFRATE B F 5FRF HiGksE AP AE 1715 cmE erdr*cs}oﬂ "gi]%a 7]
=O % bg/L AFTHUER AHAE HEI F 2241 TV} Torx]ﬂl“ 01357401] 1wl <Fst
Q. FlFEES ME A 71k F<L 0.1y

1 F 75 AHEeHA &e ¥7] d571E ol&ste] AENST] WHE FHekd

— YA A|AES] o] &
MSHA A E 100ml =73

el A 20Le] A=RES-7] e :

45 A0 R FAE AYAE 20L BERke7|2 AldieerstHA 74 gkt

E".‘J‘%FI{Bioreador) A AE Eﬂﬂ

d
pHeontrol
2 e - : BOX
; 0000 o
T FLOW VALVE f ] :
0000 . -
Ll ”
N
DO control
l 0, BOX
Gas control unit tﬂ

0, CO, FM140

m-SmIe up MM ZHE %

a: air compressor, b: air reservoir, ¢ air after cooler, d: air filter system, e air dryer, f; air flow meter,
g: membrane filter, h: glass sparger, i: medium feeding port, |: DO sensor K pH sensor

< GAZL BA PFPRE AT AENET] A2E BAE >
i e A
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#Hao wAE @A) skl A darel Eshr7hA dAT 4 gl &4l
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1 2 3 4 5
1/2MS SH 5BAPO0.5D 2N1B NZ2K1
MS 22¢ MS 4.4 ¢ MS 4.4 ¢g MS 44 ¢ MS 44 ¢
MES 0.5 g MES 0.5 g MES 0.5 g MES 0.5 g MES 0.5 g

Sucrose 30 g

Sucrose 30 g

Sucrose 30 g

Sucrose 30 g

Sucrose 30 g

2,4—=D 0.5 mg
CPA 2 mg
Kinetin 0.1 mg

BAP 5 mg,
2,4—D 0.5 mg

NAA 2mg

Kinetin 1mg
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4) =AZ A YA Y RFA
- =8 g2 o)
UeETAN z
b
Asg | eis My
882
HYULE QY 71 Clin]
. e daEE oS *
B X|o] pH (56~5.8)
Hix] 2 217]2l @2 7t B2
0.2Kgffem?, 120 °C, 30~50] EF7|2l L= AHolx| EEFHZ?|
min) Y2 7| LR BB HiR[ X =2
WX IS £@0-25Q PH FY7I0l 23 S8 ¥87|
f U 7|y 2 g
x| 2§87 22 Asration
Y= FHEYD)
a lﬁ( 7| B Al F=olArE ALRESA Helad
SE EHE7 By
B 2=
oA 20 23 2FYE
VEWST MEHS BURT Sofl oI5t 2hy TEA|
MEWSI) ¥ BY N B B2 272 24 £ YIRE 45
L)
5) tlFAAE w2 Aere 2w Az AUEE
~ =y Hs 2l
A EZEAN z
¥
HEF | L
Y UE sy an ABR Y 71T Clin
zelps TS =
AEA 225 B - XX &
70 °C, 12 %) ﬁa-?lgl-ﬂﬁiEEE &EN EEU=|
BuEO M A ES 4188 o £
SHE 5
25 2=
3 s7INE A FOIARE AR A K2e
88 39
L2
SHAM FY 2T REZEE
se gx
6) di=Agake] £438(QC A ¥45%)
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=g HE &2l
QC 33k z
- b |
HEY |
;: =33 Flow Chart EQUE MEZ|F S3830 | EEEYS 7|18 EAIRM | 0lFHE]
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z232 %’ BAETM | FR+HET| sRuE .
1] ss = 23 | agman | TEIE| T qyr | AT
v no |
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o
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o Bt - Sg9g7)|
zZa= AYPEEAM | FRSAET a5 a 3 R =
2 | T S i s wx %y | F2LEE | 2sym | suwma | ses | auE
M~ Iy aa7
Jes
%
B 1 ; . NO -
T :j wUESA | BE BE7 ESTE R .
3 7?:!‘ <‘a%,> =D RS LB Q37 = SLHTM B drp -8 3
(S m
7) Aels AR AYEEA
=3 p-1- a2
HEZEAM 2
H
48 | Fr
HUUE ZSEY ARE XY 8 7| Clinl
- ] HNTR
EEO| Tia0R Hood (££)
;g 3‘5‘: HPLC B &8 % $2 Az
ZEo 28 oy HPLC
sampling
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=5 57T APDEAA XMoo
HPLCO] 2|8 ¥ FN
=EA S AL ES
(S0 ~ 100 *C, 1hr)
HPLC ZE)
(2B RS, Column ZEX)
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GEATEE o] A7

ATl A FAE FEE] AEY 54
& WAl 9 3 F7), wel vpd R 9%

T

—a-
N L e
=

Q@ FAx Fa= 2 A2 FASAE

3] (Personal Care Products Coucil) ¢13]7}

A x FEE D AY2T)t E A5EA ARS
=57 feted wlwm FASEEFASFZ 3 4719
INCI Name =4 9 37198
INCI Name

Potentilla chinensis Extract

Potentilla Chinensis Callus Culture Conditioned
Media

Potentilla Chinensis Phytoplacenta Extract
Potentilla Chinensis Callus Extract

@ HAx FE= dHIt 4

S
1o
=5
M\
o
i)

‘“X]E A5 75 13t Y gEo] 9x 2 &
= ZE245E 33,4 -Trimethyl ether ellagic
aCId < HPLC, LC-MS/MS % NMR %=

l:{*é
< ®F3

U‘BL' HE

Nt

‘dx] ES -}gg A% 2] Appearance, Odour, pH,
Index Component, Loss on Drying, Microbes %
Heavy Metals (Pb, As) Sol W3t 4 244 &
Ald AAAE Adsta, HA4E FEE 30 %7t
shfd AFH AEEZQA 3,3 ,4-Trimethyl
ether ellagic acid 300 ppm ©]Jo =2 24 A3
w3k FA <l 33 4 -Trimethyl ether ellagic acid
b gaE gxE FEES 24, a9 9 dgas
A Goll AEate] FFe S HIHg

® A4 2AA A4 GA 2
S RA oA TR 0

o
it
i
B~
o

G4 Be FEee dFAEd Al wet

ol MMP-19¢] & 40% A&, def=~8 gk
= %7}"]71013“1 FENA &3 g H
B Fa3k vzl AQP-3 TGS 2
SR o ZH HE5ET &2 melanin S 40%
AE A gl wel v gy gkl wpepa], g
* By FEE0 d49F, FEAMA, REg a8
] vl

Bejol weh s A EM e b

® B2 T 2 A5 A

‘CITE JAPAN 2015° ¥ ’In-cosmetics Asia 2015’
of F7}ste] (—r)‘ﬂ}olooﬂ ol o] FARART)
UXE FE52E d5LA NE IR ?4_%
S %23 =3 71952 P&G, Shiseido,

Brenntag Ingredients, Inc. 59 3 Aol A7l
gA% 555 EUE daFEs 9% ng v

7] 3]

w3 4E 983 (F)IENNES Fato] o
A% 22 WF 97000009 HAL Eato] A
3 A,

_93_




obelel 1/2Ms,
Z5

1

N2K1¢] 57}A]

=i}
=

offy o T

) 3

+o]

°

A5

=

=

) 7|
UEEED

™ =
=0 K| AL

¢
SH, 5BAP0.5D, MS2ZN1B

=5 Al

g]

ks

TR R

.

N O} =,

ﬁ
qroar

o X
D ol

= o

TR

- X

= N A

N--Reiy
T gn R
R -
2]

M
Rl
% N

- X
7Ll0

w2y

RO =
WA
o &

o
™
o

o

—~
o

gy
o

3

)
o

¢

B

No

yjr
X
o

Ho

e w

[ WM

0

4 No

~_~ A

0

A Z el

o
2

ST
™

A
TRE

—

i

o

R IR

Al
= hl

757

© YA Ay A

W A s 29

Hp

s

W
i
T
‘_ﬂ.ﬂ

2
Hy

ol

)

it

2%&(Aa
442

o s
h=)

=1}
=

ATA

A

H]
SCI

SCI

A A

W
ylo

ol

N

of 4 2) Al 2}

O Qraaste) 43t

2s
ﬂ”

0

_94_

1

(A)

AT A
AIER
A (A+B)

H

S}



W oS )
St el R
T o o ®I=| 0
R lolo
ﬂmo
2 romr oo
2
Y| T 0T
)
_,_7| Holr< M
B
Tor A b | —
w
%0 =0 | ~
i
LN
@)
9}
AN
W OER
R ool
‘_MM ﬂbﬂ.ziﬂo_zﬁ —
jullies
W N ApogE
g e T
g I R
< = < V| 3
~Aho "
= Plomjr
e
X == — ==l
~ N o — o ‘Mwﬁ
B e W@ N
Hr o | N < e
w Mo }/lumo 20
%0 N AEp

il

<R
o

el
2
=
G 3
m |Hp g
=3 < W
SR | A
U N N
T |
= |T N
! 7K 3
i S
Z s T
nmn Njo =K
ilin
gl Py m
«2 2 |*
TN e |
~ (A o
N L,
<H L =S = HT_
R =)= To
3 Orv o |~ ~
LN |He e
Tw® | T
ey
™ o#e 1%0 H;l
o)
= | it
ol
HE Oﬁ ﬁL _zwc
o U |2 |
z,#o A‘.ﬂ HT N BK
b M <
0 ‘I_ﬁl il ‘Wﬁ
BK ¥l )
X do %
BT BT [oF
| AR
zo X |Hk
~ B | oo
o | BT o
TR
o O | ®

ar

)

RIK

AR % Fu

of Il E¢& JyYFo=H

—_
fite)

N

=

2
7]

o, EFdv, vl

310
A Al

al

—_
1o

f

w7 22 )

A

joe gz A4

&

H
T

5571

A= o=

9

=°l o

s

i At

=
=

el

ST
X

EEb

el

@ 8&4 dolg nja

‘(_')4

il

SREIREE

=
=1

ez Awe wAY

<3

2 aA =A<l

7+ 4

=
T

3(PCPO) B3 FE= il =4

=d8d

=}

e Es

_95_



h 6

3 oA el

o uE

E

No
ol
b]o

ARL.

=K

i

o

=K

g

7=, ZA 7
o

o

3

H
fa

A N 7e, FAS)
7}2] Formulation Technology

oL

[e)

=

j

s

[€)

she] AALRa

S

g ol e 24

HH

LS

AEE
]:]E‘l_

Nlo
il

o

o
il

—_
=1
=

B0 A

"

e =) OEM/ODM 71 o= 7]

FE A8 ALd A e 3

1. = H OEM/ODM 7|go=
s}

}

s

&

4§ 3. A9 @ WY nEG

2 After skin care A% 2§ 4.

obEs] ghal 543

= oF 300 AADE

mK

KGMPA4F A H]

ml
=~

PN
=

Az 7]

sAlRe] HE o) F of

5T

™
ok
2

4 g A o

R RS

Al
&l

TR
o

—

_X_l

T

ato]

97 Bals

=2
=

e A9 A8

S

i)y

<
=

7

H7E ol

8

T

o

Jjo
—_—

7

3}

oy

A}

A}

AR AAA A

gn=z 7

AR A A A

2]

o
3

bl B ol

°©

Y

l
BN

_96_

sle] Ho} @ Bl AlE

o] JdEFn} R&D Skin Care B9l Manager?! Shunsuke Tokunaga$}t

S

o

=

=

=

TOAKASEI



AEZANY7ES Folo] dF9 HHxZ2FS gL EFstd A EEH BAY 52
20154 59 A g Fstutol A /MHE CITE JAPAN 20159 #7tsle] w2 28 A4S

A]rerlar, 71=Hl Ads Aol e 13

TOAKASEIE %3} NOF H&B Products research group®l Takashi Matsufufi,

Takeshi Tamura oA WA FE55E ALANE A7)

Company FA=a -
. tch]L_l 711311\‘ O =yl Al 8°J77}7\] <Ny 7}1: oqlﬂ 59]
= = = T L Al a, = T [¢) T ’
Cosmetic japan ltd. PCPC o187} 71% ol i ]
Nikkol Roundex T A A9 Wl & 7heo i, HHYd A5 9%
(MU =Z FAD
PROYA cosmetics co. ltd 429~ distributor, HA L FE2E 27|
Ajinomoto co., inc. XL FE5E A5 #A4
Kracie t_g'_x]:r;% é}%*ﬂ.‘:‘ﬁoﬂ %/g
LEXIA INC S A ZIALE AARRFE] o] Slal WA E e~
' R
. . S} Al Z2A
Chifure Corporation v .
A pH At AH AN A A~ I 22| 84
AVON products co., ltd w2 Ao A A A Fo s E A

CUORE
Kinoshitapharmaceuticalco.,ltd

Katsuri Inc. ul %] 22
o

g ) Hefol= <43t 9 7w
P&G WA A A Z HA], THARE 7He e A Y
Shiseido gloj Aol AlE(salon 915)
Orion Cosmetics Industry co.,ltd WAL =E 2o Al
Taisho pharmaceutical co., ltd. wx] 4 My~ = 2 phytoplacentaol] &4

Brenntag Ingredients, Inc.
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B2 A A7 S ool TS g3FAAr YA EE FYdtete foA A,
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AT AFAEARE A%

ol 71 A
ARAAANE | e | 7oA A 4w %%
HPLC 2006. 09 (mégﬂseef}ties) 73 1 B9
Applide

HPLC/MS/MS 2007. 10 Biosystem 211 1 AR Y8

(3200QTRAP)
FA4dx7] 2007. 07 100kg 179 1 A A 3= A 2
FEo] YA 2009. 09 AE g 76 1 RN |

< 5143

SRk Z A ) 2000. 09 | EHEng | ss 1 A
o] &35 A| 27 2009. 11 | HS-R/O-25 30 1 asH7t
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