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Abstract The objective of this study was to identify beauty food
activity of Polygala japonica Houtt., which were widely used as
a folk medicinal plant to treat inflammatory diseases. Both hot
water and 50% ethanol extract of P japonica Houtt. were
evaluated for their anti-oxidant, whitening, anti-wrinkle and anti-
inflammatory effect based on their phenolic concentration. To
measure anti-oxidant activity, four experiments were carried out.
1,1-diphenyl-3-picrylhydrazyl, 2,2-azinobis (3-ethylbenzothia-
zoline-6-sulfonic acid) and thiobarbituric acid reactive substances
all showed more than 80% efficacy in both hot water and 50%
ethanol extract of P. japonica Houtt. and likewise antioxidant
protection factor value more than 2. To investigate the whitening
effect of P. japonica Houtt., the inhibition effect of tyrosinase on
hot water and 50% ethanol extract was inhibited by 12.46 and
22.10%, respectively. To examine the anti-wrinkle effect, the
inhibition effect of elastase and collagenase on hot water and 50%
ethanol extract were inhibited by 28.28, 58.36% and 59.73,
78.90% respectively. To investigate the anti-inflammatory effect
and moisturizing effect by hyaluronidase inhibitory effect, hot
water and 50% ethanol extract were 35.65 and 86.80%, respectively.
The result of all the above experiments show values at a
concentration of 200 pg/mL, and based on these experimental
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results, P japonica Houtt. can be expected as a functional material
in beauty foods.
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ers] Y=L ARk, mg2ge] gk Ede el wprh
gk sHARE Grlzells sl ddF, AE% Bl §
o] gofet Ae]EAS 7K astragalin, kaempferol (Kim 5,
2000), B-sitosterol (Li &, 1996), isorhamnetin (Kim &, 2009b),
polygalatol (Zhang®} Shan 2005), coumaric acid (Fu % 2008)
9] AEEe] AL BaEo] ngAF 28 7HeE 7]
sl £ 5 stk 53] oRsE w84 FY a2 283 A}
de =51, 3PEE AR 2 olsl 59 HA AFE
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wabs, - AFoxs opliste] dER1 FAIZEFE phenold
A4S sl Aitst gl tig 7|2AEE A4, o v
o7l & /M &9& H7] 9T elastase, collagenase #31&
4 24, m 23S 91T tyrosinase, FHS A= AT
hyaluronidase A8l 274 Z4& Fslo] v&4F &8 7Fs
e Yolr izl 3T
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2 AFox AM-SF FA = (Pobygala japonica Houtt.y= A
HE Al e AniEle AL Y93t 50°C dry
oven (FO-600M, Jeiotech, Daejeon, Korea)ollX] 71=gF & 40
mesh® B34 B23] dlo] ARgalglon, 4°C YR 3
HA] A AE2 AT

FAx dF FEE2 X FAx B2 1 S/ 200 mL

o] 100mL7t 2 W7 7HE, SEAR] §
Wzste] 24X17F E<F Aol sk FE5131em, ethanol F
52 JAx BT 19 50% ethanol 100 mLE F&8mj=
7¥sted 24A7F E9F Adolld wwt FESISl 4 FEES
Whatman No. 1 filter paper (Whatman Inc., Piscataway, NJ,
USA)Z 73 & rotary vacuum evaporator (Eyela NE,
Tokyo, Japan)ollX &3t FZES] phenolic compoundsE
50-200 pg/mL FEZ D3Fo] AME3IATH

Total phenolic compounds?] % &3

Total phenolic compounds?] ¥ =742 FolinZ} Denise] %
W (Folin?}t Denis 1912) o] F=38le] 248l om, A5 1 mL
ol 95% ethanol 1 mLe} 7 5mLE 718l 1N Folin-
Ciocalteu reagent (Junsei, Tokyo, Japan) 0.5mLE % z
HolFar sEF WX ¥, 5% Na,CO; 1 mLE 7hsIdth. ©]
EFAE MR Bt AelM AFE & Y F=A(UV/ Vs
spectrophotometer, Jasco, Tokyo, Japan)E A3t 725 nmoll
A FFEE =759 t) Total phenolic compoundse  gallic
acid (Sigma-Aldrich Co. St. Louis, MO, USA)E ©]&3%+ %F
H4g Bl S eIk

Fusks 2%
ikl 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2.2-azinobis
(3-ethylbenzothiazoline-6-sulfonic  acid) (ABTS), antioxidant

protection factor (PF), thiobarbituric acid reactive substances
(TBARs) A38S 53l =435It DPPH radicalel] w3t &
A4S Blios(1958)°] WMol F=ate] S5, 2+ A8
ImLel 60 uM DPPH 3mLE YL vortexd ¥ 1587 W=
S oy S17mmellA §HEE Sk AdE (%) (1-4]
B9 FTRE/ETY ETFE)x10008 AAETh ABTS
radical cation decolorization®] &7 Fellegrin 5(1999)2]
Hell Fskel £A43H9 3, 7mM ABTS 5mL9t 140 mM
K:S,05 88mLE E{sled ¥HE ABTS stock 1mLet 50%
ethanol 88 mLE 4o} TH= ABTS solutiono] A|ES Ho]
vortex3t ¥ 1.5%7} incubationd} 734 nmel|A FEEE =A
stk A& (%) (1-A1F] =279 $85)x100S
Z ALttt PF= AndarwulanZt Shetty(1999)2] ol &
slo] =731, B-carotene 30 mg@}t chloroform 50 mL<]
&3 1mLE evaporatord 7] EF3F] 40°CE| rotary
vacuum evaporator (Eyela NE, Tokyo, Japan)llA] chloroform
S ZFAZ F linoleic acid 20 puL, tween 40 184 pL, H,0,
50mLE 715t TUE emulsionol] AEE EF5te] el
50°C water bathollXl 307 WEEAIA 470 nmellX FE=E
gtk PR AR08 F3e/miz7e F3% v= ALtet
Atk TBARs 29 Buegedl Aust(1978)2] ol F3lo] =
AstF o™, 1% linoleic acid®} 1% tween 4002 WHE
emulsiong A5} &3913}e] 50°C water bathollA] 104]7F od
HESA)Zl 3 wkSol [ mLol] TBA/TCA AleF 2mLE 718l
15871 2,000 rpml2 A4lEE|g Ao 45 532 nmel
A 20Tk AaE (%) (1-A152] TBARs pM/HzT-2
TBARs uM)x1002-= ALtslgith. A g0 aitstes 944 &
A2 de] €8 % butylated hydroxy toulene (BHT)E
positive controlZ ARMg-3te] H| 3T

Tyrosinase A& =3

Tyrosinase A3|&4 =4S Hearing VI(1987)2] Wol F5)
=439tk vkFol= 0.1 M sodium phosphate buffer (pH
6.8) 23mLe 7]dA 1.5mM L-tyrosine £ 0.4 mLe] &%
ool 250 U/mL mushroom tyrosinase (Sigma-Aldrich Co., St.)
0.1 mLe} AIEE, dxFode A8 Al SR/FE 02ml¥ 3
7¥ete] 37°ColA 2087 WHEAIRL § FEE 475 mmellA =
Attt A& (%) (19879 FEEMETe] SE%)x
10022 ARkt

Elastase ¥ collagenase A3|&A &4

Elastase A31EA =42 James 5(1996)2] Wil 3l =
sttt ¥EgF= 02M Tris-HCI buffer (pH 8.0) 1 mL<}
714 0.8 mM N-succinyl-(Ala);-p-nitroanilide &< 0.1 mL2]
E39 1.0 U/mL porcine pancreatic elastase (PPE) (Sigma-
Aldrich Co.) 82489 0.1 mLe} AEE, txToE A8 o
A FFTE 0.1 mly HUEste] 25°CelA 2087 WEEAIRL T
p-nitroaniline A4S SF= 410 nmeol|A SA3ISITE A&
(%oy> (19879 S3=/x74] S3%)x10022 ALbsl3]
T} Collagenase #3124 =742 Wunsch®} Heidrich(1963)°]
el Este] Fgskdth ¥ 0.1 M Tris-HCI buffer
(pH 7.5 4mM CaClLE 37135101 4-phenylazobenzyl oxycarbonyl-
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Table 1 Condition for operating HPLC in the analysis of Polygala
Jjaponica Houtt.

HP HPLC series 1100. Hewlett Packard,

Instrument Waldbronn, Germany

Column Nova-Pak C18 (3.9x150 mm) Column
Column temp 30°C

Injection volume 20 L

Mobile phase A: H,0, B: 100% Methanol (A:B =30:70)
Flow rate 0.2 mL/min

Retention time 25 min

Detection 230 nm

Pro-Leu-Gly-Pro-D-Arg (0.3 mg/mL)E =<1 7129 025 mLe}
AlE 0.1mLe] EFEdo] 02mgmL collagenase (Sigma-
Aldrich Co.) 0.15mLE H7I8laL, di&Toe A8 tidl 57
T 0.1mLE H7Pste] A2elM 2087 WA $ 6% citric
acid 0.5 mLE o] WSS HGAAF|3L, ethyl acetate 2 mLE
A7Fstal 320 nmollX FE=E SABISITE A& (%) (18t

2o BAT T FHE)x1000.2 AAsIh.

Hyaluronidase 3|84 &3
Hyaluronidase A&1&4 =42 Dorfmana} Ott(1948)2] W
F3le] 243819 th. WH-= 20 mM sodium phosphate buffer
(PH 6.9 =<1 hyaluronidase (1,000 U/mL) 0.5mLe} 0.3 M
phosphate buffer (pH 5.3)¢l =<1 substrate (4 mg/mL) 0.5
mLE AlE 0.5mLol] Fol 38°Colr 5087 HksAIZl 5 0.04
M acetate buffer (pH 3.75)° = &HET &4 5mLE H7}
g o 587 BAEAL 600 nmellM FAES SASISIcE o
T= AR o SFF 0.5mLE o] wRAIFTE AsE(%)
(1-RFTo] FgzTo F3E)x10002 ALttt

BN

rlo

HPLCZ ©]£3 phenolic profile ¥4
B A AR xR G FEES 50% e FEES
HPLCE "I&H&E 1:10002-2 3|45t syringe filter (13 mm
GD/X disposable filter device, 0.2 um pore size, Whatman)=
oJ3}3F & HPLC (HP series 1100, Hewlett Packard, Walbronn,
Germany)2 #43519121, HPLC #4272 Table 13 Zth
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Water Ethanol Methanol Acetone Butanol

Solvent

AR

B Ad2 33] el SA4IIL, AR BAAE SPSS
22 for windows (Statistical Package for Social Science,
Chicago, IL, USA) Z21:& o|&3lo] i + EFEHX}(mean
+standard deviation)= EAISIITE AR 7Fe] FofAf= AR
2J(ANOVA)3} Duncan®] U3 %7 % (Duncan’s multiple
range testyS AA|3le] 95% AFF7rolA A ATH

A3 9 3F

Total phenolic compounds®] ¥F &3

Phenolic compoundsi= 3P = & oo b2 X3k
WSS T e AEAES Dk ZoE, AEA/
Eget Azks Rofslar qlslghe whg- A 7122 28Ep )
e 4L Hol AE AAE Besty AF f9 g3t
7|z #osth(Alsalvar 5, 2001). G4132] total phenolic
compoundsE F=317] {slA <, olEhE, Heks, odlE, F
eh8-S o]8-3le] & phenolic compound®] 888 I
NUTHFig. 1A). 2 A3, 8 E FZ30E wl g, e
Heks, oblE, FEE 5o £o= 77} 13,62, 11.75, 14.29,
3.85, 290 mg/gs YERNOH, HERSA 7 =2 8EHS
HYoh sARE H8AF] AR ol &sole AR <t
Agk BulQl Gre} ovhES AMgShe Zlo] wighEsittal &
o], 10-100%2] Ae-E F=7A FE25 9 A F
TE ZASAHFig. 1B). 2 A¥, 50% olehs FEEOlA
phenolic compounds”} 7F¢ =7 YERY, 50% olehE FEE
I G FEES ARESlE Aol 7P a3 olztal ddERI

FZ&59| 3515-S DPPH, ABTS, PF, TBARs &4
S 272 #7153tk DPPHYES sulfur-containing amino acid
o} BHA 59 shisiAld] o8l g 9 gals= A& ol&
s Afon HAEZHE FE2H 7849 Ris 22 2
sl 2ol ARH . 9tk 50-200 pg/mLe] FEFRO R gt
& JAx FE2E9 FilsS DPPHHOE =43 73 Fig

[ SR M0
2A9} 7Fo] UkEbsth 200 pg/mL FEOM ¢ FEEI} 50%
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Fig. 1 The content of phenolic compounds in the effect of various solvents (A) and ethanol concentration (B) on extraction of phenolic from Polygala
japonica Houtt.. Means with different superscript letters are significantly different at p <0.05 by a Ducan’s multiple range tests (n =3)
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Fig. 2 Antioxidant activity of water and ethanol extracts from Polygala japonica Houtt. (A): DPPH, (B): ABTS, (C): PE, (D): TBARs, W: water
extracts, E : 50% ethanol extracts. Means with different superscript letters are significantly different at p <0.05 by a Ducan’s multiple range tests (n =3)
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ge FEE BT 0% He AdES B, YT B
°] BHT= 70.96%°] Aaf&s vebd Z21E mFo] Hoks
, QA1 Fkslkse] 4 ISRl BHT B} 978 4
& 4 AJAUTE ABTSH-2 ABTSSH _potassium persulfate]]
o3 AJdE ABTS +radicale E3l|gt & 243l Jibshs-s
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Bk wf, dalxe] dilskso] A s R et
AE & 4 AUk PFES B-carotene?t A A ksl o] F
AHEQ1 peroxy radicalo] WHS-Sted A3 inactive products’t

free radicaloll oJgt QNS FTHATIE HBE ol&st Al
Fof| tigk A8 itk EES gsie Adolrt. 50-200 pg/
mLe] TETOR g JAx FEEC| dilEleS PFHC
2 343k 47, Fig. 2CNX¢F o] 200 pg/mLe] =7k

A el 50% olerE FFE EF 2.00 PF ol &2 3

AEles Blon, dhlzed A8 dilst Edo] Fetthe
& 4 AUtk TBARsH> 2-thiobarbituric acid (TBA)

o] Ex3} A4t AEAtkske] F4RE?] malondialdehyde®t
Slod AT 2 EHalye] sk =Qsl] S-S 3
k= A¥olth(Cojocaru 5, 2004; Cheon 5, 2008). 50-200
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o

A A
[}

ol

ugmLe] FET7EO T SR
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oeke FEEo] A5 phenold EHE2 s} zrgow
ol3] <lAlel free radicale AATC2ZH HA FAEHA i/ﬂ
o] 71Fo] §5ge] THEHUOH, nEAFE AAEA ] &
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Tyrosinase A 3&4

Ze)Mo 2 HE IEE HEEF7] 98] AAEE eumelanin,
phenomelanin 52 melaninS I F Ao JFL wch
(Kazumasa®} Shosuke 2002). 3|5 Ae] H3l= melanin Al X
2] W3} melanosome?] Aitelu} FZ9] o] melanosome
9] melanism 5 7] 2%l &Jsle] AAETHKimY Lee
2007). ©]# ¢ melanine L-tyrosineS 7|ZZ 3= "4,
tyrosinase®] AFSlHYS Foll HEHoRE AdEHE EHRE HF
& A wrEthPak 5, 2016). wEkA], tyrosinase A3
At FAzrt 7K E v ESRE gols F ok B A

oA Jalx FZEQ] tyrosinase AMTAHS =43 A,
Fig. 30llx¢} Zdo] A F5E8 200 ugmLé] & %Lﬂoﬂ*i A

Aol 12.36%, 50% Oleke FEEL FAT T A
f&o] 22.10%E FAZR 50% Ere =59 nwayrt 4
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100 | OP. japonica Houtt. W @ P. japonica Houtt. E B Kojic acid
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Fig. 3 Inhibitory effect of water and ethanol extracts from Polygala
japonica Houtt. on tyrosinase. Ethanol extract showed higher tyrosinase
inhibitory effect than water extract. Means with different superscript
letters are significantly different at p <0.05 by a Duncan’s multiple range
tests (n =3)
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Hyaluronidase A3]&7

Hyaluronic acid= glucuronic acid®} glucosamine®] &4 o=
A 37A} thdRolthMeyer 1947). 334} &E]2] hyaluronic
acid= macrophage®] phagocytic activityS A3lste] G52
ASHAISE, hyaluronic acid®] 3] &491 hyaluronidaseol| <]3]
At FElzh HW AAHE SEehe A dEe 4o
Al #tKGirishe?} Kemparaju 2007). ®&H4], hyaluronidase *
A SAsk] AR FEEC] /e F9F 2HE
olR A} SIHth. Y2z FEE9] hyaluronidase A3|E/3S
A3 A, Fig. 591419k 740] 50-200 pg/mLe] FET7olA
T FEud 50% dEE FEE2 27 1149-35.65, 10.16-
86.80%°] Aal&S UEpNILL, BF SAHCR FolHd A
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Fig. 4 Inhibitory effect of water and ethanol extracts from Polygala japonica Houtt. on elastase (A) and collagenase (B). Ethanol extract showed higher
elastase and collagenase inhibitory effect than water extract. Means with different superscript letters are significantly different at p <0.05 by a Duncan’s

multiple range tests (n =3)
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Fig. 5 Inhibitory effect of water and ethanol extracts from Polygala
japonica Houtt. on hyaluronidase. Ethanol extract showed higher
hyaluronidase inhibitory effect than water extract. Means with different
superscript letters are significantly different at p <0.05 by a Duncan’s
multiple range tests (n =3)
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HPLCE °] &3 FAlx €5 FEE9 chromatogram®l 4
retention time 4.4, 52+ peak’t FE=EAA UERSAL,
retention time 8.5%0llA peak’} €Al UERSTHFig. 6A). BHA
Pz 50% NS FEES chromatogram®]| 4= retention
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