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ABSTRACT : Prunus sargentii of Rosaceae familiy, has been reported to have radical scavenging activity and anti-inflam-
matory effect. On these facts, this research was conducted to evaluate pharmaceutical activities of the bark extracts P. sar-
gentii. Free radical scavenging activities of fraction (Fr) -5~10 isolated from P. sargentii was higher than 80% respectively at
10ppm. The superoxide dismutase (SOD)-like activity of Fr-5, 9 were about 97, 84%, respectively at 1,000 ppm. Xanthine
oxidase inhibitory effect of Fr-9, 10 were about 75, 78%, respectively at 1,000 ppm. The tyrosinase inhibitory effect related to
skin-whitening was 72, 68% in Fr-2, 9 isolated from Prunus sargentii R. at 1,000 ppm. Hyaluronidase inhibition activity
related to the anti-inflammation effect was 98% for Fr-8 at 500 ppm. Isolation of the methanol soluble fraction from P. sar-
gentii yielded two major phenol compounds, (-)-epicatechin and taxifolin. The structure of the compound was certainly
determined by chemical analyses, as well as NMR and Mass spectroscopy. The present study was carried out in a search for
new cosmetic material from the bark from P. sargentii. and, (—)-epicatechin and taxifolin were isolated as active principles.
So P. sargentii R. methanolic extracts may be used for the cosmetic material.
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v} (Rosaceaey= 17, Holl2]7}, ofrlolo] Bom A
Aoz d2] HA Jom, okt 1155 3,2005°] d&HA
Atk 2 F sl 40l 355 207F0] ARt 2 FH7E
+— Fragaria ananassa (27)), Rubus frondosa (£ Hﬂ ),
Rubus logano-baccus (271WI2)), Rubus idaeus (B+ZH]E]),
Prunus armeniaca (Z75F), Prunus avium (M), Prunus
persica (B5°}), Prunus salicina (AF7), Prunus sargentii
AP YT), Malus domestica (AV), Pyrus pyrifolia (H)),
Photinia glabra (7YXU5-), Chaenomeles sinensis (R}
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450 - OIXI - BiEf - Yh=5| - 4
£ 934 2Won} W% A8 5o ol $8H0H (Kam,
1981; Kim, 1974; Kim & Cho, 1995; Kim, 1984; Ligaa,
1996; Chae, 1996; Jin, 1992; Ju, 1989). ¥ & HH1}F<]
=7] 2 AL 717, ek, 954 Sl 7I7eke 2 o] &5
o] ko™ (Lee, 1976), Han & Han (1978)] &jdbd whi}
T 4o 7 YA EAo] dgol W H ) 3 Y
L 7]94ER) slg)e WA sakuraninS- 3R o,
7tiel Al sakuranetin @ o] AAAEW Park & Kang
(1996), TR AF S 2 pinostrobin, naringenin, eriodictyol,
taxifolin, pinocembrin, ZL&| 3L flavanone BlFA Q] verecundin
So] #8 B3 FHJAI, prunetin, angophorol, sakuranetin,
isosakuranin 5°] $FEO] U0 AEA U} (Lee e al,
2001; Lee et al., 2003). ©|d] 2 AFox= Jiksl 2 3+A
7L e EEE $E] Sk, AUR 3] &
=2 sl Qg 2 s ES Eslgen, &
E S AL ASs-

HIZES . ZIEfS .

TEA| - HeE - - QHE
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ZAHONA RS = APHWR (Prunus sargentii
Rehder) 73] 300 g5 70% WERSe) A5t A2ox 33
=% o33 T 719} F=35le] Sephadex LH-20 ZHIAZv}
Egdy] #HEE S5 — 0:1— 1:0)2 elution Al7]XL
npR|Eto 2 olAEC R M ¥ TLCE AAIEHd 10719
fraction (Fr. 1~10)22 EZ3IH). ©|F fraction 32E5E]
MCI gel CHP 20P, Sephadex LH-202 @AIH 2 AlLE-5}o
HHE A} ol 85 gl WEE 55T 0% —
100%), NS :ZFFF 30%— 100%), H&EL S/FT
(40% — 60%)8 AME-3ld 315HE 18 E2I38IiT). Fraction 5
+ MCI gel CHP 20P ¥ Sephadex LH-20= ARg-sie] &
Ao, ol 4= Sule WEE  STFHT (20% — 100%)
2D HErE  Z2F5F 30% — 60%)E ARSI SRIES 28
A S (Fig. 1).

Pranus sargenti Rehder (300g)
70% aq. methanol
Methanol extract @5.4g)
S (H,0-MeOH —*H,0-acetone)
Fr.1 fr2 3 Frd4 Fr5 Trné Fr.7 8 9 Frll
(g (5g (g (139 (03p (29 (Mg (79 (g (03
M1 §-1
Fr.3:2 40
Wimg Fr.5-2 20mg)
i“ Compound 2
Fr.3-2.2 (120mg)
5-3
Fr.3-22-4 (10 mg)
Compound 1
Gel Solvent

S: Sephadex LH-20

M: MCI-gel CHP 20P

1: HO-Methanol
2. 20% Ethanol

3: 50% Methanol

Fig. 1. Isolation procedure of compounds from Prunus sargentii R..
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AL A2

2. MEIAZOIETIRYY] (Thin layer chromatography, TLC)
Ol elet phenold sletE A

TLCA A/HE spot HE-E UV lamp (ENF60C, UV-
254/365 nm, ENF Co., USA)Z ER1sI3 o, dhiAjeko &=
benzene : ethylformate : formic acid=2:7:12] 84S AL&-3}
Aot 4 £8=2 A7 TLCE A/WAA spot HE S 3
A% &, dAAefo 2 HiEy SRMES T4 o, £3E
SATZS AEE ARSI

o
=

3. & EH= gt 54

ZY9E AH2 AOAC (1984) &3l AZalgdet =,
1008} 3}MgH AlE88 3mlol Folin-ciocalteu phenol -2
I méE 7}8al, X3} Na,CO; 89 1l E 7}8te) £33 &

IMZE A2 WX|8la, 1N HCL 02 8 S 718H] 640
M FZ=E 34T 3, vl 23S tannic acid EF=

=3

m

rx

o] 3% T vwdly EgdHE e AEE9T)
4, TIA20is A

K25 (EDA; electron donating abilities) 274 -&
Blois (1958)°] W& w2t SASIATE. ZF A58 2ml o
0.2 mM$] 1,1-diphenyl-2-picryl-hydrazyl (DPPH) 1 ml ¥ 31
wHks & 3087 B3 o2 517 m oA FREE 245
Atk AALFolse A ggHe Hrhtel RAskte 4w
AAoEE YERAGIT

AME7HES F8 =

AT (%) =(1- S are S ) x100
5. Superoxide dismutase(SOD) AR =A

SOD FARMIE Marklund & Marklund (1974)2] W o
e}t AAEIRT 72 A)E89 02mb o) Tris-HCle] $5-8-of
(50mM Tris+10mM EDTA, pH 8.5) 2.6ml ¢ 72mM
pyrogallol 0.2 mf 7}sled 25CoA 10827 ¥g-A17] & 10N
HCI 0.1 ¢ & 7}3tqd WhE-8 AAAIZIAL vk ZF Absld
pyrogallol®] & 420 nm oA 233 SOD SARAL
AEEe] AEetel tirete] S8 AR VeIt

NEH7RES FR
AR F9E

SOD FAHHY 5 (%) = (1- ) x100

6. Xanthine oxidase Aot =A

Xanthine oxidase A& F4-2 Stirpe & Corte (1969)
o] Wl w2t SASAT. 74 AE8Y 0.1ml 9 0.1 M
potassium phosphate buffer (pH 7.5) 0.6ml o] xanthine
CmM)Z =1 71EN 02mlE FH7FSIAL xanthine oxidase

af
=
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H=d ofkE =7

(02U/me) 0.1 Ml = 7}std 37CoA SE7F v-A17] & |IN

HCl 1 b & 7}k REg-& FE8AT] o Hkgl Fof AjA
H uric acid® TF%E 292mm oA A3} T} Xanthine

oxidase AFNEHE AEEH] HrREet TR FF=
7ZAag2 JeRiAT

A2 A 72 uric acid A =
EA7+29) uric acid YA =

AN E(%)=(1 - ) x100

7. Tyrosinase Aot 5

Tyrosinase A3/ 242 Yagi (1986) 59 Wi w)
2439t} W= 0.175M sodium phosphate buffer (pH
6.8) 0.5mé o] 10mM L-DOPA 02mé 2 A58 0.1 md
E3Holl mushroom tyrosinase (110U/mf) 0.2 mé & F7}sled
37CAA 227F REEAIA W3-l Fo] ABd¥ DOPA chrome
< 475 mm o)X S43IATh Tyrosinase A3hE/J-E A 5E-H
o] F7hrst FA7REE F3 s e E VERITH

ANEH7RY FFE
TR FEE

A& (%)=(1 - ) ><_1o_0

8. Hyaluronidase Aoli&td =3

Hyaluronidase #1884 242 sodium-hyaluronic acid®3-
B FAE N-acetylglucosamine® glucoxazoline =42 H
A7l & p-dimethyl-aminobenzaldehyde (DMAB)Z. W4 A]
7 SHEE 245l a4 48 &4 I (Reissig ef
al., 1955). 0.1 M acetate buffer (pH 3.5)] =% HAase
(7900 U/mf) 0.05 md & A 5-89 0.1 & E33kd 37CoA
2087 wokslk o2 12.5mM CaCl, 0.1 d & 7kl &3
S oopA] 2087F Wl ST 712 EA 0.1 M acetate buffer
(pH 3.5 =<1 HA (12mgmdyE H7Fet] Al 408E7F o)
93t 04N potassiumtetraborate 0.1 mé = 04N NaOH
£ 0.1 ME WS S9EC] el 3E 1 8 AdelA

1O

7193 & bA s WJzIA AT WzE A7l uke-Eof ERiA 2
DMABA] ml E 7Fsked 37CoA 2087F wjkst ok

OF 3
=X
585 m ol FHEE =2 AsBHS 2

N7V FBE
T A

1\ 01—

AN &%) =(1- ) x100

9. EXIX{°]
EAXE SPSS 10.08 ARSI oH, 3} HAEe Bt
24 (ANOVA:analysis of varianceys 3+ &

o a=0.05 T=
o4 Duncan® % AS5% (DMRT:Duncan's multiple range
test)ell wheh A1 3T
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10. $TFESSYE CIASH $2| Y 27X 2

7t BH ANge ¥=A2rtE T8 (Thin layer chroma-
tography, TLC)?ll 2J3] TLC Z#l|o|EA ] A/NE spot &l
2 UV #H2=2 g2l 3ner, 59 T34 spoto] FRIEH
ME A s T A 12 open columnel] ]3]
1071 9] 83 s &, sl 48 2 88 7838
73 33} 58 2, 3, 4% open columng AAdle FHE
compound 13} 25 AT o] ¥ ==L Bondapack C18
stainless steel column (4.6 x 150 mm)S- ©|-&-3F P &AA I 20}
B89 (high perfomance liquid chromatography, HPLC)E
AABHETH
11. HPLCE S8t XE=7 &ol

Open columnollA] E2]¥ F3&EE HPLC (Waters, USA)
2 AFEAES HAEIEY. Columne bondapack C18
stainless steel column (4.6 x 150 mnyS ARE3I]en, E3E
9] B4 A] 0]FA2 methanol : acetic acid : H,0=48:2: 50
= °]&3ld A2 AAEIAN, BE A2 methanol
100%] =<1 ¥ column® FYAh 879 F&5S 1 ml/
min, UV detector= 254nm ol| A 2A3stHt}t z} A 5.9

injection volumes 104 2 81 chromatograms =743t}

12. FT-IR spectrum A

3222 Fourier transform infrared spectroscopy (FT-
IR) 42 HEHE o83 2H, compound 13 2 E3E
2 Genesis II FT-IRTM spectrometer (Mattson, USAYE A}
£33l =3 AT ZA) A BE ek o] NaCl plate
(25 x 4 mm, Spectra-Tech Inc., USA)I 1~2W-g Hoj=dl &
T OE & 9 NaCl plateE AXA 3 &3 (An
& Lee, 1999; Kim, 2003; An et al., 2006).

13. 'H- A BCNMRE Sst 28I129] 2x32M
Compound 13 29 FZEAL VarianAl (USA)e] 'H-

nuclear magnetic resonance (NMR) spectrum 500 MHz FT-
NMR spectrometerS ARE-3153.01, &ul= CD;OD (Aldrich,
USAYE AFS-StEY, WF EFEZZE tetramethylsilane
(TMS 0.03%)2 AFE-sIE 2™, chemical shift= ppm T$=
HERASITE. BC-NMR spectrum™ VarianAle] 125 MHz FT-
NMR spectrometerS AFE-313 28, 'H-.NMR# 72-& ¢}
FEeds ARESH YeERAIT
14. FAB-Mass spectrum2 €5t ZXjgF 3

Compound 13 2 FA%F 7482 high resolution mass
spectrometer (Jeol, UK) IMS 700& AR5k positive FAB-
Mass B o 2 _,~7.,]. **205]’9&‘3]' = A8 1 mg-S FAS NS
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Table 1. The contents of total polyphenol fractions isolated from
Prunus sargentii R.

Polyphenol contents Polyphenol contents

Sam

Samples ples

(mg/100 g) (mg/100 g)
Fr. 1 351.41 + 0.1 Fr.6 649.86 + 0.14
Fr. 2 79.87 = 0.03 Fr. 7 1095.78 = 0.03
Fr. 3 513.83 + 0.21 Fr. 8 631.63 = 0.17
Fr. 4 2479.18 = 0.1 Fr. 9 825.71 £ 0.21
Fr. 5 450.68 *= 0.31 Fr. 10 735.95 + 0.1

Bl (10°~107 mmHg)oll 712 (100~300C) 715}?\121 T AE
H gk 23|A1H m-NO,-Benzyl-OH matrixE- ©[-8-5}

.._.-

2431901, o]2He] 7REZARME 2~3kV, o]28}e] A
22-28eV, A8 5= 50CoA Az 48 st
2 % 3
RILIZ fUlFEE20H 282 34
)‘}]3\3‘4’ F252 13 283 A3 fraction (Fr) 12
1.17¢g, Fr. 2= 154, Fr. 3& 098¢, Fr. 4= 129¢g, Fr. 5

= 049g Fr. 6& 1.19g Fr. 7& 032g Fr. 82 065¢g,
Fr. 95 08g Fr. 102 077gE ¥4& F AT ol
fraction 32 2HE 3FE 1 (10 mg)ye E2|3¥ AL, fraction 5

2XE 33E 2 20mg)E st

2. =2 T29| =& =M= gk
B3lEo = Zolys ¢S tannic ac:ld-* FFIHo=

Sle] Table 13 Z°] 100g9 Fr. 1 (351.41mg), Fr 2
(79.87mg), Fr. 3 (513.83mg), Fr. 4 (2479.18 mg), Fr. 5 (450.68
mg), Fr. 6 (649.86mg), Fr. 7 (1095.78 mg), Fr. 8 (631.63 mg),
Fr. 9 (825.71mg) 2 Fr. 10 (735.95mg)e] Ed|d& TS
I8k |

3. RE2 2510| MRS

I EE9 AAFos 94 Fig. 29 2ol eI
ANE FE 10ppmolA Fr. 1~45 *11946} Al E8E(Fr

5~10)2 80% ©)de] AAFHEE HERSIH. Kim (1995)
9 FUA AokEao zaxl—m#——-«l Az M B, S,

%G Zreke] 100ppme] FEONM ZHZF 65%, 57.1%,
45.8%, 36.7%= LERt Aot vl £ o AT
FeE T —46} ’?}ﬁ}ao TR 952 ¢ T A3
Kang (1996) 5= 50} phenolic acids®} flavonoids

5 715 phenobd £00] T SRSl AR sigion]
olefdt Bae Belde] B AUSE ATl Hrha 3
e,
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Fig. 2. Electron donating ability of fractions isolated from Prunus
sargentu R

Values are means of 3 repllcates and those with different
alphabet letters are significantly different at p < 0.05.
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Fig. 3. SOD-like activity of fractions isolated from Prunus
sargentii R..
0:10ppm g : 100 ppm g : 1,000 ppm

Values are means of 3 replicates and those with different
alphabet letters are significantly different at p < 0.05.

4. FEZ2 2212| superoxide dismutase(SOD) TAIEHS
E3&59] soD —.T/\}%W“" 4% A3 Fr. 62 1,000
ppmollX 64%2] A TE BRSO, Fr. 72 55%,
Fr. 82 64%, Fr. 9= 84%, Fr. 102 62%°|R 3, Fr. 5&
97% oVde] RARBA TS U], B8EE 5 7P =2
SOD AR 5S YERRITLE °o]& Lim ef al (2004) 59
A=At k&4 E9] SOD fAREAA 20% mivke] S
Cho et al. (2007) 54 &7t F=2E 1,000 ppmollA 26.1%2]
235 yepd A H2E o AU o) B EL {9
3 SOD FARAS 7H AU-S & & JAT (Fig. 3).
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Fig. 4. Inhibition rate of fractions isolated from Prunus sargentii
R. on xanthine oxidase.

0:10ppm g7 : 100 ppm g : 1,000 ppm

Values are means of 3 repllcates and those with different
alphabet letters are significantly different at p < 0.05.

4, FE2Z 28]9| xanthine oxidase Aoll&rd
3 B EE2] xanthine oxidase®] A5 Fig 49 7

o} 1,000 ppmol A Fr. 5% 66%, Fr 82 71%, Fr 9%
75%, Fr. 102 78%%] . °|¥ An et al
(2005) 5] 3 FEE2] xanthme oxidase A3} gkol|A ol|g
25529 735 18.89%, %#—%%%4 735 6.95%FFL Rl
gk A3} viaste] gk Adlled HERSISH, Yeo ef al
(1995) 5= =} R & catechln RN FAR}L] A5
93.2%, ¥Frexte] 739 89.2%, B -1 88.8%, TAH]
739- 78.7%°] xanthine oxidase®] A3|3HS HITh dhe] A

BV EL o5 222501 xanthine oxidase A3l5¢] 9582 <
ek ol AEA da EA3= flavonoidFH+

hydroxyl7]2] #|*]°ll W2} xanthine oxidase *|sjR 37} =
™ (Hayashi et al, 1988), xanthine oxidase®] *|s|EZLZ=
opeFs BrdF 2 A9 sEAy Edeo] B Tk (Cho
et al., 1993).

5. &2 T899 tyrosinase Aoll &4

Mushroom tyrosinase §42F ARESlH 72t £ &9 5=
tyrosinase S A EHAE 4T 4 Fig. 59 ol
1,000 ppm| A Fr. 2= 72%, Fr. 55 56%, Fr. 9= 57%,
Fr. 10 68% °©|9 &5& HIt ole Ju:ng et al.
(1995) 59 3=, 7%1%‘1_ FAHES] 10% ol3ke] ¥ A3le
3 vng w vwd 2o A4S JeERNOH, Lee e
al. (2005) 59 HH%, Al B45EE 500 ppme] FEOA
10% ol3ke] Asis-s yERd Fze} vlusie] AT 23]

golat 2= 99T}

+8E9] tyrosinase Xiﬁﬂ o] e E91E
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Fig. 5. Inhibition rate of fractions isolated from Prunus sargentii
R. on tyrosinase.

O:10ppm £ : 100 ppm g : 1,000 ppm

Values are means of 3 replicates and those with different
alphabet letters are significantly different at p < 0.05.
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Fig. 6. Inhibition rate of fractions isolated from Prunus sargentii R.
on hyaluronidase.

O: 10 ppm £ : 100 ppm g : 1,000 ppm

Values are means of 3 replicates and those with different
alphabet letters are significantly different at p < 0.05.

6. F== =9} hyaluronidase Afoll &

9 FE3ZE4 hyaluronidase A3 &4 ZAF}E AHRH
Fig. 65 7] 500 ppme] T=oAE Fr. 7, 8, 9, 109 A%
BE 50% olde] Adle s 1eH, 1,000 ppme] F=oA
Fr. 49 7% 64%, Fr. 6& 96%, Fr. 82 98%, Fr. 9=
93%, Fr. 102 94%°] B5S YepSIT) o] 3= Cha &
Lee (2004) 5°] &Aiksl a3 7Fd 40 = 9=
SAlol UERH O A ZA4akAe]| 7RIS B9} fARSHS
AT 7 AN, AT FHFEEY dEE PE &

A2A ] TS A & AU
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Fig. 7. HPLC chromatogram of compound 1 isolated from bark
of Prunus sargentii R.

FE.F-F AU N B L S

Fig. 8. FT-IR spectrum of compound 1 isolated from bark of
Prunus sargentii R..
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7. $UFEZ2 PH 2R #2 Y 2FE

) IFE 19 725

SRS 12 WEE F2E2RY WA BOgHE dojie
® TLCE &l A, UV (254/365 nm)ellA 73k UV 2
HRoHW, Foao s wAlE ity HPLC S4A
o] B FAY 4 UNeH, FLIR 2EF 274
3} Fig. 8914 vieRd viel Zo] OH ¥ aromatic C=CE
FAEE W=7t 7FeHA JEeERE o] ke e
OH7|E 7} aromatic 3322 FAHHAUCH T3+ 'H-NMRE
2235t A3 Fig. 99} Z¢| aromatic proton FHol|x ABX
A Alzrd 33 M ZE meta-couplinggt 2719 proton,
aliphatic 94 2709 oxymethine, 17H2] methylene A]Z
o] FakE Ao RHE FHe] HnE Folo] # e
FHEIZIFA-S AR Y. PC-NMRU|C|EE (-)-epicatechin}
I BTAS 3= Alzd dolE7 dAlsk= A 2 FAB
Mass spectrum®| ZIAZRE EApo] 2009 RIS
(Fig. 10, 11) m=pA & o] +X2E5 (—)-epicatechin® =
ARt o, sgEe dut=E FA3r] Y8 HE% 7k
2 =43 Ax -2 =-512°2 Ueh} (“)-epicatechin®.
Z A3 (Fig. 12).
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Fig. 9. 'H-NMR spectra of compound 1 isolated from bark of Prunus sargentii R..
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Fig. 10. *C-NMR spectra of compound 1 isolated from bark of Prunus sargentii R..
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Fig. 11. Mass spectra of compound 1 isolated from bark of Prunus sargentii R..
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Fig. 12. Chemical structures of compound 1 isolated from bark
of Prunus sargentii R..
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Fig. 13. HPLC chromatogram of compound 2 isolated from bark
of Prunus sargentit R..
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Fig. 14. F1-IR spectrum data of compound 2 isolated from bark
of Prunus sargentii R..
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Fig. 15. "H-NMR spectra of compound 2 isolated from bark of
Prunus sargentii R..
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Fig. 16. >C-NMR spectra of compound 2 isolated from bark of
Prunus sargentii R..
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Fig. 17. Mass spectra of compound 2 isolated from bark of
Prunus sargentii R..
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Fig. 18. Chemical structures of compound 2 isolated from bark
of Prunus sargentii R..
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