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Anti-oxidant and Anti-inflammation Activities of Prunus persica Flos
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The solvent extracts of Prunus persica Flos were investigated for the activities of anti-oxidant and
anti-inflammation to apply as a functional ingredient for cosmetic products. The electron denating
ability of both ethanol (PPE) or acetone (PPA) extracts of P persica Flos was above 90.0% at the
concentration of 500ppm. The superoxide dismutase (SOD)-like activity of P persica Flos extracts
(PPE, PPA) were approximately 40.0% at 1,000 ppm. The xanthine oxidase inhibitory effect of P
persica Flos extracts (PPE, PPA) was approximately 30.0% at 1,000 ppm and equivalent to that of
ascorbic acid. Hyaluronidase inhibition activity related to the anti-inflammation effect was 35.0%
with the treatment of P. persica Flos extracts (PPW, PPE, PPA) at 1,000 ppm, respectively. In the
experiment of anti-inflammation effect, P persica Flos extracts (PPW, PPE, PPA) inhibited the
generation of nitric oxide. In the antimicrobial activity test against the human skin-resident
microflora such as Staphylococcus epidermidis and Propionibacterium acnes, a clear zone was
identified from 4mg/disc in P. persica Flos (PPE) extract.

Key words: anti-oxidant, anti-inflammation effect, anti-microbial activity, Prunus persica Flos

3P (cosmetics) AHNlE 2FF(pharmaceuticals)®] 7150 St e olx SRR ARGH] St =3k 4R A
71 71sAdsPEE 32 k88dE (cosmeceuticals)®] i 3] 8RR egtodt, Beolle vid, A, 34, 3R,

TE, AAFeR ZYA o]8H3 JrHKligman, 2000]. Aj

= 715950 Ml Yk 84S HA3 9882
9] o] fA=ofol s, A4e] tide] He FEEQ &
2 v AF PiIst G 5ol Yk oe EHE B
3 E24E A Aol Foge 9 Fsly, 53] o
Fet AEEC] AT e AT )

SZ=3MAKTE, Prunus persica Flosy= HAMZolg} sl He=o}
UFE BARESIE Fac), FAvE Auake] ¥YE AvE
o2 o7} 357k AR, diAE S5 387 /99
FTAANe} v g el 4X §A £¥sa o &=
3} Q& o o] WEa JPRlEle] FU7t e W
7] BFEoln, 4590 A = gEAe] Zo] Yrr) WX
3, drle =2 7-8€0l A o=th gule 2832 A

*Corresponding author
Phone: +82-53-819-1429; Fax: +82-53-819-1429
E-mail: anbj@dhu.ac.kr

doi:10.3839/jabc.2010.029

162

Z4, 9, 8, UEF, 2§, YER A, Bl B2, C, E 59
0], Hlgol A3 2= AXENA EUHPark, 2004]. IHE73
olghe M AdA e “Adho] IEX glo] 21 FHo] gL, 4]
EMHE NEZ S, AHE o)A 34, Al 71X EHE W
3 FE)S AGER)E Folx ISEE o FTA P 3§
of gigel dslE Well gl vehte F27 Sl AR
ke 7180] Qi ¥i7leME A9 WS XEY wvle) 2
U T35 #HoM olgsIE dlon, AX, X Bgol
3 A 2o BEEE Y L 9837 E tHHeo,
1994]. 3t SREAR] stz 39 wsjet UxE o
] FEZ719 A= doh

T39= flavonoids FE]] kaempferole} Z HlFA,
albamyricetin 5] &E°] RH oH[Kim F, 1991],
kaempferol®] 73§ X A=ilslel FH2EHE A T Sle
Aoz BRI YOorHHur 5, 1998; Lee 5, 2004], E£3}2]
st 2 gAF g3l i Ui 2ad b glof, okt
2e YL ANl 3o e 9 g a9E AEs)
o sk



SSHKIE, Prunus persica Flos)®] @ket 2 %95 24 163

T

Ag. 2 Aol A =8WBkiE, Prunus persica Flosye 4
4 Zoll BE 7deA AE olBAS AL AHT
¥, st APAEE AT

A8 Az NE0 F5E Fig 13 7o) FE39). 94 &

B + AR 1000l SFF 108 S 7sle] 85°CeiA
A7 SR FEsl s FAES Feste] 33 W
E FEoidlon, de 4 oHE 2EES] FE 70% EE
F oMlES AR T 100 AL vheke] A4 2447F
A sl g AAES Hejsle] FLe WHOE 33] uh
B FEGTh 2 FEEES 94EE 2 939, 55 & 52
Azsied Wl Haspux B 4389 Ag2 ARSIt

AN g 77 ke ga% 58 299 AR8E Al
21 1-1- diphenyl-2-picryl-hydrazyl(DPPH), xanthine, xanthine
oxidase, pyrogallol, hyaluronidase, hyaluronic
dimethylaminobenzaldehyde, sodium nitrite 3! griess reagent
%2 Sigma Chemical Co.(St. Louis, MO, USAWIA 743t
o AR, MXE &S =94 AMSE macrophage M E
el Raw 264.7& Korean Cell Line Bank(KCLBYIA 3}
of AMg3Th ME SR 24 Ak DMEM(Dulbecco's
Modified Eagle Medium), fetal bovine serum(FBS), penicillin/
streptomycin, trypsin 250, 0.4% trypan blue staine Gibco
BRL Co.(Grand Island, USA) ¥ Haemacytometer(Marienfeld,
Germanyl14 F3i8le] AM-315 0w, 3-14,5-dimethylthiazol-2-
yl}-2,5-diphenyl-tetrazoliumbromide(MTT)~=  Sigma  Chemical
Co.(St. Louis, MO, USAYIA 73l AFE-sioint. dhas 74
AN AMEE FA de ARFLZA Staphylococeus
epidermidis KCTC 19173 AZEFCZX Propionibacterium
acnes KCTC 33145 At} wiekate] AMg-sigich A wig &
E ugs 9k AF WA= nutrient broth(NB)E  Difco
Lab.(Sparks, USA) % Gifu anaerobic medium(GAM, Nissui
Co. Japanylx] 4lsle] ARgsiact. A5 Asg S48 AT
ZA ¥R ZE nutrient agarNA)9E GAM  agarZ  Difco
Lab.(Sparks, USAYIA 798l ARg-381]t).

% ZeilE 9 3. Eavls A% AOAC[1984)1 &
ste] AFaisich &, 1009 34 A58 3mLol Folin-
Ciocalten phenol reagent A1¢F 1mLE 7}s}3l, IN HC
02mLg $& ¥, T34 NaCO, 1 mLE 7Isle] E38 &
ZE Aol WHEz, 640 mmolM FHEE 243 F, B
FE222 tamic acid® Hlg] AT FFFAY FE= @

vlasted e e A=k

acid, p-

a3 &5 &3

AAFAT 4. I35 (EDA: electron donating ability)
< Blois?] WH[19581& WP st FAsIATE & AlHEY
2mLo) 02mM9] 1,1- diphenyl-2-picryl hydrazyl(DPPH) 1 mL
B3 wkek § 3087 B o 517 mollAN FEEE &
Holrh. AR e ARRAe] Ayt vk §%
% ZasR VeI

AR BT

TS 5=

ARFATR) = (1 - ) <100

Superoxide dismutase (SOD) F+AHEA 4. SOD AR
d€& Marklund®] ¥[197410 v} ZA50H. 2 A28
02mLel tris-HCl ¢3-84(50mM trist10mM EDTA, pH
8.5) 2.6mL% 72mM pyrogallol 0.2mLE 7}8le] 25°Cel|A
105-7F ¥REAIZL & 1M HCI 0.1 mLE 713l ¥H8-g AA]A]
7137 wkeol 2= A3lE pyrogaliol®] 4L 420 nmolld FHE
& 274slt). SOD fAKEAS Alggdel Jvies F-37t
29 3% FagE eI

SOD RS0 - (- LEIEAEEE ) a0

Xanthine oxidase A3 84 3. Xanthine oxidase A&
A& Stirpedt Corte?) WH[196911 wt 43Iy, 24+ A8
g8 01mL% 0.1M potassium phosphate buffer(pH 7.5)
0.6mLol xanthine2 mM)y2 =<1 7149 ¢2mLE H7istw
xanthine oxidase(0.2 U/mL) 0.1 mLE 7}3}] 37°ColA 1587
w2171 & IN HCl 1mLE 7Hle ¥h8-& E8A7 U,
dhgoll o] AAE wric acidd] FE 292 nmellA FEHEE &
Attt Xanthine oxidase A& AlZ8M2 Hrits)
FA7kre FHE 2AagE UERiTh

NEH RS uric acid B3F

21 O [ — —
Aal&(%) = (1 FA7E29] wric acid A

) %100

+4 853 334

Astringent 84 4. Astringent 4 2782 Lee 5{2002]
o] whglo] we} 24ch DR G} fARE o o
2 (hemoglobiny& AME-3te], Al §719 Zkzte) AEd
ozt S EEHl SA(500ppmye 112 PolA v Ejje
o2 1,500 ppmollA] 387 GRS £ 576 oM FEEE
27335}, Astringent &4 5482 NS Hrhesh ¥4
Vo] Fgw 2AsE vepic

FAZ a7 24

Hyaluronidase A3184 274. Hyaluronidase(HAase) A&
A Z2He sodium-hyaluwronic acidHA)ZEF-E FAJE N-
acetylglucosamine2 glucoxazoline Fr=A =2 MHAZ T p-
dimethylaminobenzaldehyde (DMAB)E 2AA7A FBFEE &
Feto] a4 BAE F4 A HReissig F, 19951 0.1 M
acetate buffer(pH 3.5)°1 =<1 HAase(7,900 U/mL) 0.05 mL$}
A28 0.1mLE E5sta] 37°ColA 2087 st o
125mM CaCl, 0.1 mLE 7Bl &% ¥ thAl 2083 Wi o
Art 7128 A 01M acetate bufferpH 3.5 %9 HA
(12mgmL)S 718t ohA] 4082F vl g3te] 04N potass
jumtetraborate 0.1 mL % 04N NaOH £94<% 0.1mL ¥ &
o) Frlslol 38 3t 840N THEe § @ds] Wzt
NZAeh Wz AR wgE] BARE DMAB A% 3mLE 7}



164

ojzly - ¢+eAd

3l 37°ColA 2087 Hid
ato] AR S

Ko oher 585 nmeld FEEE 59
A st

NER7HEY] FBE
TR £33

A&(%) = (1 - ) x100

MTT assay’] 9@ AE AEE 4. AE A&8E e
Carmichael F9] W3[1987]19] wet &AsHch. A ExF
macrophage(Raw  264.7) cell& 96 well plate®] 0.6~8X
10%ells/wello] S|7| 0.18mL B33, Al8E ¥T ¥z 24
aled 0.02mL #7131 ¥ 37C, 5% CO, incubatorol]A] 24A17F
vlFaiitt. gz AlEs 530 FHFE Jrisld Y
g 2o HgEtt o719 Smgml FEE AZE MTT
€ 0.02mLE H7Ietd 4A7F wjdRt F uigd S A A
7} welld DMSO:Ethanol(1:1) 0.15mLE 7}5ld ALoA 30
B2k ¥kE A7l 5 ELISA reader® 550nmolM &S35E 2%
SATH AT AEE 3L NRENY) e A7k
A= gagsE et

AlEA7HRY] FHE
7120 9%

HZ RAEE%) = (1 - ) x100
Nitric oxide A3|8A 34, Nitn'c oxide(NO) Z4-& AE9)
AFEHNA nitric oxideNO)2] S nitrite} nitrate®A 3L

&9t} Nitrited] th nitrate® 5}%% 9] <kt e

griess A ®f(Sigma, USA)E AM&-31921, 6 well plateo]

2x1070€] celtg confluence”t 80%Y ™, PBSE 2¢ A& §t

Fo F84 MAE ARSI 1247 o WjFAIZL Fol

lipopolysacchride(LPS) 10 pg/mLE =L # FE wello

ok ol AFAFAT 247 Bol] A8E FREE APl

AT NO AFE A7 AedE 2ol griess A1oF

NeF7REe] A

T2 59 ) x100

A&y = (1 -

Tty &4

g A i 2 B ugg 9 93 wiREe
Staphylococcus epidermidis®] 9| WA= nutrient broth(NB)E
A28 R 3L, Propioni- bacterium acnes®] WA WA= gifu
anaerobic medium(GAM)& ARESIAATH. ZAIR= 471 HA]
Hix]ell agarE H7Iste] B A AMEBIATY. S epidermidis
= BOD Hl¥7], P acnesit CO, W71o4 37°CE vl s}
Sick.

A8 A (Clear zone) 4. I8 &3
[Conner ¢} Beuchat 5, 2001}2 ©)&3lq =438t &,
o iAo Wdd Z FFE 1 BFo] FHSA AA Hﬂxl
10 mLolA] 18~24A17F wiekslel EAsAZ] & oAl A A
10mLel 9% 0.1mL HE3A 3-6A7F & wjdt 5 o
w2 hF 97 oF Ix107cells®] SA] FEsi et BEe
2 g =siitt. g ﬁlter paper disc(8 mm, Tokyo,
Japan)& A H#uRo| £3%2 U 0.05 mLdisct H=
E NEE FEEE F5ANA 37°c<>ﬂ*i 18~24X] 7 wj st
disc F9¢] clear zone(mm)®] H73& A3t

-2 paper dlsc%‘

U o o8

3 ZvE 9 34 29 Ay IFES AEAN @
2 FEE e 27} 'ZH"W‘E“J SREEA vkt EAbreaet
xS 7t} 015 phenolic hydroxyl(OHY’1E 71A]7] o
ol eag o et 7‘]‘9 AT 4 s, dis, &
o S bkt AEEde 7t Tung 5, 2004]. & Agel
e _,j} X"“"ﬂ EAske & EgvE $S tannic acid

02 1087 vRAIZ Foll 540 nmolN S EE 2439t) E 7IEEAR 3l =3 FEEY ZgHE §E 33 2
[ Prunus persica Flos (100g) }
| K
Exiraction Extraction
Exiraction »
(70% acetone reom s = {7094 ethanol room
temperature, 24h) ] [(D“““"" water, 85 T, 3h) g [ temperature, 24h)

y

4

\

l Supernatant }

!

| Filiration )

!

[ Evaporation l

!

[ Freeze drving J

!

[ Supernatant ﬁf [ Supernatant ]
[ Filtration ] l Filtration ]
) y

{ Evaporation ] [ Evaporation
{ Freeze drying j [ Freeze drying
! |
L Acetone extract Water extract ]

Fig. 1. The procedure for extraction from Prunus persica Flos.
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Fig. 2. Electron donating ability of Prunus persica Flos extracts.
£ PPW: Prunus persica Fios extracted with water

PPE: Prunus persica Flos extracted with ethanol

M PPA: Prunus persica Flos extracted with acetone

[J BHT: butylhydroxytoluen

B vit. C: ascorbic acid

Result are means+SD of triplicate data.
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Fig. 3. SOD-like activity of Prunus persica Flos extracts.
El PPW: Prunus persica Flos extracted with water

PPE: Prunus persica Flos extracted with ethanol

M PPA: Prunus persica Flos extracted with acetone

B Vit. C: ascorbic acid

Result are means+SD of triplicate data.
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Fig. 4. Inhibition rate of Prunus persica Flos extracts on xanthine
oxidase,

El PPW: Prunus persica Flos extracted with water

Bl PPE: Prunus persica Flos extracted with ethanol

B PPA: Prunus persica Flos extracted with acetone

B Vit. C: ascorbic acid

Result are meanstSD of triplicate data.
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Fig. 5. Comparison of astringent activity of Prunus persica Flos
extraets,

Bl PPW: Prunus persica Flos extracted with water

PPE: Prunus persica Flos extracted with ethanol

B PPA: Prunus persica Flos extracted with acetone

W Vit C: ascorbic acid

Result are means+SD of triplicate data.
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Fig. 6. Inhibition rate of Prunus persica Flos extracts on
hyaluronidase.

PPW: Prunus persica Flos extracted with water

PPE: Prunus persica Flos extracted with ethanol

B PPA: Prunus persica Flos extracted with acetone

B vit. C: ascorbic acid

Result are means+SD of triplicate data.
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Fig. 7. Cell viability of Prunus persica Flos extracts on macrophage
cell (Raw 264.7),

PPW: Prunus persica Flos extracted with water

PPE: Prunus persica Flos extracted with ethanol

M PPA: Prunus persica Flos extracted with acetone

B vit. C: ascorbic acid

Result are meanstSD of triplicate data.
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Fig. 8. Effects of Prunus persica Flos water extracts on the
production of nitric oxide in Raw 264.7 cells,

A: P. persica Flos water extracts, B: P. persica Flos ethanol extracts
C: P, persica Flos acetone extracts

-4 control

-~ lipopolysaccharide (L.PS)

—ak: LPS+Prunus persica Flos extracts 10 ppm -

X! LPS+Prunus persica Flos extracts 50 ppm

& : LPS+Prunus persica Flos extracts 100 ppm

- LPS+Prunus persica Flos extracts 500 ppm

FAE. o] F NOE AU W75, AsHY7 |5, AHEEA,
3 3 59 veiet AElrlee 7KK Jd{Moncada 5,
1991]. bz oz NO9| AL HEglols SFolAt U A
ANIE 523 98-S AR HY e Al 9% B




168 alzleg - kg

Table 1. Anti-microbial activity of Prunus persica Flos extracted
with ethanol on several microorganisms

Concentration(mg/disc
Strains (me/disc)
1 2 4
Staphylococcus epidermidis - - 10.0£0.2°
Propionibacterium acnes 934029  11.0£03  13.0+053

a: no inhibition, b: inhibition zone diameter (mm).

a : O mgfdisc, b: 1 mg/disc, ¢:2 mg/disc, d: 4 mg/disc

Fig. 9. Antimicrobial activity of Prunus persica Flos extracted with
ethanol on several microorganisms.

A: Staphylococcus epidermidis KCTC 1917

B: Propionibacterium acnes KCTC 3314

g NO9 F4L 43S FIATIA Hd, 249 &4, #4
Z; o] g Al &4 & f¢ T McCartney-Francis £,
1993]. Raw 264.7 celle] NO, HHAF =S 245}7] 93t
=3 $2ES Az Mlse AAEE NOFe 248 2
# Fig. 83} Zro] YERHSITE LPSTAME 12417 35E o)
ZZ) ulwsted Noe) AME*OX ZUrEI e, 23 g4 2
NEE F2E9) A% 50ppm ol49] FENA NO AFo]
Ao, opE F2E<] AS 100 ppm oMAFe] FEOA
NO Ad%e] oA =t B3] &3 I F2E<] NO A4
AAlee] 7HE +EE AT = A8ith 22U 500 ppme)
3t 95 389 A9 99 Fig. T4 BEo] AEEA ]
FEFE R ke RAog AFE) o Byun 5200519 &
A g 283} Kim $[2004]9) A3 H,0 F&E9] LPS
2 FE9 Raw cell®] NO B4 A0l nixe Az} viw
ale] B =3} FEEo] NO S JA§ A s 2
?%—E— Uepflo], &3} $5E0] Fx &g Nod s ¥
& eSS 1% 4 gl

g 85 34 2

A4 AS(Clear zone) L), TH A7 & FEo] 9=
& 2 F e NFLEE Saphylococcus epidermidis,
Staphylococcus  aureus, Streptococcus pyogens §©) H.I1E o]
Jen, 58] i A= 2 ANFOZE Propionibacterium
acnes7t E# A 3l THChomnawang F, 2005; Jain®t Basal,
2003). =3} 3589 FAREZREA S epidermidist A=
B8l P acnes®ll Wigt clear zone AL #F$t A Table
1 2 Fig. 98 Zo] epiQIt X8} I 2 oM E F2E9
FaAIe YeRA gtot, ©8) ek F2E00 dis) S

epidermidis= 4 mg/discolA 100 mme)} FFEIE e
W, P acnese 4mg/discollA 13.0mme] IFFEHAE ERfe,
Aol SuE HAE R FJHA=E X5 ¥ 9% A=
Aol o] 71eE A= AlFEH

2 =

58 32 s 3 $EF &8 FFsl 7184
FE ézﬂiﬁé’i 7P=*:J£ Ak =3l $dsls &
Hoz AL Z274% A5 &3} Eg 2 oHNE &
E 500 ppmollA] 90.0% ol el EFE viERlo], 4 st
A= gEix BHTS fAKRE £348 Jepligien, SOD At
4% 24 29 =3 dEE & oHE FEE 1,000 ppmol]
A 40.0% ©)de] 8438 JeRIRITE. Xanthine oxidase A&
A &4 43 =3} g2 9 oME F2E 1,000 ppmollA
vitamin C$} AR 30.0%9] E7& JeRflo], 8t 4 $2
B vjg) =3} e ¢ oE FEEQ Fvt w4 JE
s}, 895 &3 2402 hyaluronidase ASIEHL AT
A3t =31 g, S L oNE FEEA 350% AHE
4L VER o™, macrophage AIEE o83 nitric oxide (NO)
AL ST 23 =3 F2E EE F=AAN 12T 01
FHE] NO AZ] AAES AT + YTt =3 o7
5 FEd Saphylococcus  epidermidis S} Propzombacterzum
acnes?] A EHE SHT A =3} ekE FEBN
5IE vephich

Key words: anti-oxidant, anti-inflammation effect, anti~
microbial activity, Prumus persica Flos
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