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Comparison of the Physiological Activities of Extracts
from Different Parts of Prunus sargentii
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ABSTRACT : In this study, we investigated the antibacterial activity, antioxidative activity and whitening effect of 75% eth-
anol extracts from different parts of Prunus sargentii. The total phenolic compound content of the branch extract was
277.92 mg/g as the highest level. In the measurement of DPPH radical scavenging ability, SCs, values of the cork layer and
branch extract were 26.79 xg/mé and 30.13 gg/m. In nitric oxide (NO) scavenging ability, SCs values of the branch and leaf
extract were 49.19 ug/mé and 55.55 pg/ml. All extracts exhibited higher NO scavenging ability than ascorbic acid used as pos-
itive control. On the other hand, in antibacterial activity against Staphylococcus epidermidis and Staphylococcus aureus by
disc diffusion assay, the pure bark extract showed the highest activity. Moreover, tyrosinase inhibitory activity of cork layer,
pure bark and branch extracts showed higher activity than arbutin used as positive control. In the cytotoxicity measurement
by MTT assay, leaf extract was exhibited Raw 264.7 cell viabilities of 44.68~61.83% as cytotoxic result in tested concentra-
tion. In conclusion, the branch extract of Prunus sargentii will be a functional materials without damage compared to other
parts such as pure bark or cork layer in the plant.
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M (%! AFEo] gt} (Lee et al, 2001, 2003; An et al., 2006;

Han and Han, 1978; Park et al., 2008a, b; Kang, 2007).

APRUE (Prunus sargentiiy= 7373} (Rosaceae) HUF-<¢ UL 2o o B RE AFE X AXsl] AR o831
(Prunus)l| &3k 2182 2] 25, 2435 2 725 5 29 (Kim, 2005) 9183 # 7150 Folxta 3t
et 22 ol &Ha Qirh APV I Huy (Jung, 2002). HZell= WU 29 2} WS flste] I+t
(Prunus serrulata), FRANT- (Prunus yedoensis)2] <3|} SF A, sy 9 S g AREY 9 FUdE S #

A

A 3 (i eRe AR A e 5] Aok
¢l AFRR-} (Betulaceae) F212] Bhuje} E-sle] Yu] (1
FRE gt o2 HY (R, sl (#H), A9 (&
) Tol dulA slom, oje} e g% viEgo R 934 Faksl el 23tE o] Jthe AFAdrE BaEE
Agtol} | F A Fghe] wis] o]gxo] gkth (Shin, (Choi et al., 2003) ThFalA o]&x]o] k7] wiwol 7HE
2006; Kam, 1981; Park er al, 1998). A&7k Walxl 8 7FsAdo] vl &2 2EQ] Aoz vdhs] oz}, kARt 3}
AEoRe WUNE FujdA EElEo] @A) 71Fke R AR FEks KR olfshes FHIY et A=A AFVL &

HES st Huirt 2ke] AR S Aol
ATt 39 (Park ef al, 2007; Kim et al., 2006a, b),
Sk L AR FEEE Hdsiar 0] 478 St

oft 2 B Ay 1

Y3 JE sakuranine E$F3}e]  taxifolin, naringenin, oskA] ¢kon s AFHske A Ul A I
pinostobin 5°] }oH, AHE BHoz= ksl &y | < 71Ae 59 AFAEE o= A= vk & F Ut 1A
A &4, olETA HF JA|, tyrosinase A3l &4 Fol ok Q3 71R]] Aol AFH 7T folT Bl ol &9
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A iF o g AL s PAA Eot mepd] & A diphenyl-2-picrylhydrazyl (DPPH)S ARME-3led radical &7
TFolXE APUNTe] 3t 7] FEES AU ) 29 S =2A3AT Blois, 1958). Z+ A]EZE  methanoldl]
o] 9JF = FUT (Ol Fu)H UF] Z2EAZ FF - 0.1-50mgml 9 ThSS T2 83AIZ A5 20 i 9}
Eol tigh gitslerd, 84, tyrosinase AsNEA 59| 7| 200 pME 834171 DPPH -89 180 b & EFate] 1587+
Z A4S vlwsle] Y3t 7R F9 o]g A AR Aol A HFS-AIZ] & microplate reader (BIO-TEK, USAYE
U i S AREste] 517 mm oA SRS ST S8E SEEE
RO 2 50%°] DPPH radicale &7ste=dl 835 5%
Ms 2 gk (SCs0)5 AILFSIATE. Positive controlZ ascorbic acidE A&
SFATE.
1. M8 % &
E Aol ARE AT (Prunus sargentii) R, 7HA], 4 5. Nitric oxide 2Hs &3

¥, 23 AFEE 20119 69 APd= USAl9] ofib
A APURTOlA 225k A= Al F 40004 732
71 & 4C olslz YR A Ao ARSIt Az
AU 9] 71R]) 4o, B2 AE A Z}Z} blenderg At
&3] wRASE & 75% ethanols & &v= o] 80TCo|A]
A7 33] HHgele] SRFES AAEITE FEU oIt
o} T5 9 FAZRE ANl Euslsllon, 4T olstz
WARASTHA Al ARSI 7F R AlRe] &
&2 9 1A, 3 @ FZE23Z0] 7+ 26.77%, 9.40%,
7.68%, 12.92%% YRt}
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2. & polyphenol &2t ZH
Folin-Denis™] & ©|-&3le] Ay ol F&2E
polyphenol %2 =43}l (Otto and Denis, 1912).
Methanolol] 1 mg/ml == 83fA17]1 AJEH 80 10 2} Folin-
Denis reagent 80 /4 & E¥3te] 3&7F vH-gAIZL H 10%
Na,CO; 80 b E E9}ste] IA7F Bt HAelA REEAIZL 5,
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3. Flavonoid &2 =3

HEA stE & 53] o8 7K 7] YeplE 3o
2 A flavonoid $FE-S Loti 7] 28l Moreno 5(2000)
o] WS WFst that o] SA4sIGlth 1 mgml =
methanol®]] &aA1Z1 AEA 1000 2} 10% aluminium
nitrate 20 1, 1M potassium acetate 20 £, methanol
860 0 5 = T3l 4087 WAl T 415 nm ol A
THEE S5t AFEEZE rutin 0~500 pg/ml ©] FE
2 Alxste #ZF AFAS Al T flavonoid S
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Nitric oxide (NO) £~A%52 Marcocci 5
Hgstel the# 2ol FHSATE 10mM  sodium
nitroferricyanide (III) dihydrate 50 £ 9} SF5o dHT=
2 gAK AE 30 s EFT F 25°ClA 1503 52t
HESAIATYE 1% sulfanilamide (in 30% acetic acid) 60 /4 &
E3st2 5E%F tA] 0.1% N-(naphtyl)ethylenediamine
dihydrochloride (in 60% acetic acid) 60 (£ & E33t] 304
bAoA vRGAIZL & 520 mollA FEEE 54
2O 2 ascorbic acid® AME3IRoH, A5

& ARE tiETe] 298 VIees a7 Al

(1994)2] WS
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6. Disc diffusion assayoll o|st Shetd =H

APV o FEEo| S vlawel] flste] 7t
+FE o2 disc diffusion assay® =431t} 34
A Ar8E HAE F5 Saphylococcus epidermidis
(KCTC1917)} Staphylococcus aureus (KCTC3881)= =AY
Wyt AEAJIAE (BRCOIA £ whe 718 ALg
shtt. A8 Wyl = Al widE Zb 75wl
< 100 ¥ B8 § it HES o8] E=dsie] FH|
AL, AIFEE discd 0.5, 1.0, 5.0 mgo] E=% 27 6mne]
paper discoll A3 FFA1Z ¥ AxAR S AX S9E F
HAIZL S 3R] flol] WAL AR 37CoA 244171
HjFet 9 discE FAC=E AYdH A3 $ (clear zone, mmyS
SA st FtEAdS vlwsislh

7. Tyrosinase Aloll & =X

Tyrosinase®] 28 A3} Ad=+= DOPA chromes Y|4
o ozl FAsk= WHOR tyrosinase A3l S 579313
t} (Jung et al., 1995). 0.IM phosphate buffer 100 1 £} =
TH AR A 20U E EFste] 557 A2olA REEAIZT
HES- Mol 0.1M phosphate bufferol] 83JA1%Z] tyrosinase (1K
unit/mé) 30 10 2} 1.5mM tyrosine 30 /05 &35k 37°Col|

A 1087 HESAIH T vhgo] AEEE 490 nmol| A =S

ZAsidon, A5 thAl buffer 845 ARESH blank®] &

FEE 7|0 A &AL A&, positive controlE
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8. MTT assayll 2let ME=H =3
AU B9 22 EE9] AlXE5A4dS MTT assay W
o o8] =439 tt (Shin er al., 2003). A|E=A A& A
£ FEAEF Raw 264.72 FFAFTIATY HER
AAE BROPIA #F ¥ 21& ARE-3I2™, Dulbecco's
Modified Eagle Medium (DMEM, WelGENE, Korea) ®j=]
o] 10% FBS$} 1% penicillin-streptomycing E3H3+ vjx| =
AHEEETE wiFE Raw 264.7 AIEE 96well plateol] 1x10*
cells/welle] FEE EF3lo] 244)7) wjoksle] H&k 2 <k 3}
ARl &, FEEE XS ARE Aste] 24417 B3t ulg
1Atk PBSOl 5mg/ml 9] FEg )X A A2d MTTEH
7} wellel] 10 £ 7¥8}aL, 37C, 5% CO, 27004 44]
FS WEGAIA MTT7F FE 25 39t wiAlE A A
wellell 100 1L 2] DMSOE #7}she] ABAE formazan
BaAIA 540 m oA FREE A0, Al
4l PBSE ARE-S blank®] F3EE 7IEoE AE AEE

™ ﬂJlO o

z}

BE S 33] o wHE A Hak
(mean+ SD)E FA|3IA 3, 7 o] BA
2 windows-& SPSS 12.0 (SPSS Inc, Chicago, USA)<
o] gatirt. 7+ = 7+ 3742 Bl one-way analysis of
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<0051 eJr|E Fosi},

& A
&

hul
=S LN

lo

A=
;A

g
Q&

2
i

e

al

gl =

i} 2
1. Total polyphenol ¥ flavonoid 2H¥

ok A E Fo| ZA3E polyphenol 3}HFES
hydroxyl7 1 & 7H= W= sioHEEA gAkst 4oy 3
o B T oS Al sk AoE dHEA vk
(Liu, 2004; Manach et al, 2005). 38, flavonoide= 34
A Asd FFEEA CeCrCeol 71EFZE 7HAH,
flavonoid®]  polyphenolicdt “d &2  superoxide, hydroxy
radicalZ} 72 MEEALS 2 S= free radicalS §loll+=
kst 28 vEale] A, At 5 ohdsh AgEE vt
Ae Aow dEA Utk (Dewick, 2002). AHHUES] 12
75% EtOH F&%2] polyphenols} flavonoid -2
AH}E Table 19 AASFATE AFRUT 7HA]
polyphenol 3k 277.92mg/ge 2 7F¢ E& g
Rom, F=23% FEE0| 249.72 mg/g= 7HA|
2 =& =S YETE Flavonoid $HEe] 730l
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Table 1. Total phenolic compound and flavonoid contents of
extracts from different parts of Prunus sargentii.

Parts Total phenolic compound Flavonoid
(mg/g TAE)' (mg/g RE)*
Leaf 147.85 + 8.37d 5231 *= 1.66*a**
Branch 277.92 £10.42a 20.36 = 0.31c
Pure bark 206.88 = 8.71c 29.03 = 1.13b
Cork layer 249.72 = 5.81b 17.47 =£1.13d

'TAE : tannic acid equivalent. *RE : rutin equivalent. *Values are
mean *+ SD (n=3). **Different superscript letters in the same column
show significant differences at p < 0.05 by one-way ANOVA.

HelEelon], Thgo 2 53] 2B U] 20.03 ngeR ¥
Al ek,

2. DPPH radical 2Hs

o FEEe atst @4 gRlskr] S8 AAs
DPPH radical 2275 7914 50%<] DPPH radicalS A7
shedl B3k AR $EE UYERHE SCsp AHESHe] Table
20 VeRISILE #2353 7] F9] FEE] SCs wrel 7
7} 26.79 pg/ml S} 30.13 pg/me 2 TR F-9lo) g & &4

< UeReH, 7Hg @40 @ o FEE9 A9
49.55 g/l 2 JERSTE ol9k 7+ SCsy A& positive
control2 ARE-%l ascorbic acid®] SCsy #< 71FoE vlwst
relative activity®l]l UERE vle} o] 23353 71X FE2&E
o] Z}7} 99.96%%} 88.88%F ascorbic acide} fA}SH G50
atst S-S BTl o]9F B AFoA Table 190 Al

AlgE vRe}l 7ol FH S Z &2 polyphenol 32 YERI
| 7lAsh ZEas 2320 Pl PR 299 skIT
g, ol 71Ee) AFEAN AN A3 ri
DPPH radical 22453 72> @Ak} &4Jo] polyphenol S}3F
2ol gt UHE QBAAVE AL ehd Zolea o
ATt (Oh et al, 2010; Eom et al., 2009; Im and Lee,
2011).

Table 2. DPPH radical scavenging ability of extracts from different
parts of Prunus sargentii.

Parts SCsp (ug/ml)’ Relative activity (%)*
Leaf 49.55 + 1.10*d** 54.05
Branch 30.13 = 1.21b 88.88
Pure bark 39.75 = 1.50c 67.37
Cork layer 26.79 = 0.47a 99.96
Ascorbic acid 26.78 + 0.28a 100.00

'SCso: concentration of each samples for scavenging 50% of DPPH
radical. "Relative activity: ratio of SCsy value compared to positive
control (ascorbic acid). Ascorbic acid was used as a positive control.
*Values are mean = SD (n = 3) without relative activity. **Different
superscript letters in the same column show significant differences at
p<0.05 by one-way ANOVA.



MOt - =5 - EHA - ZIMBI - 0f4Rl
3. Nitric oxide 21s acidith =2 Zlog yeht dd5 24 5 ddE ok
Nitric oxide (NOY= EH-3L B DA 7%, GAlxel] 24 g 37149 A7 28 Zlo=s A,
‘:Hd HY7|5 Tl YARE, FFo] SAfst QA f3lg
QIS A Ho] MEEHET ot 5 WS HIRS 4. YWAY Mol thst Shaekd
lﬂlmoﬂ U=zl BFIE 22 HalAd Akl Fa3h e A ARRE WAE FFe a2HEd Al
Q2loz gttty d#A A, superoxide ]2 (0y) Staphylococcus  epidermidis$}  Staphylococcus aureus@. 17+
I Al wkgate] wlg- WAool =L Ado] gk AkskAR] o] FRU 7] 5 $ Foll SAlsk= Ae EEiA e ¥
peroxynitrite  (ONOO)E AJA3tAl Et} (Chung er dl, DA Algelt) o5 F2 935S T 59 I U@zl
2001; Radi er al, 1991). AL 91 2582 NO & 59 FHE 2 S84 UehlaL 2S5l A=gE, Tl
AsS 78 AolA 50%2] nitric oxideE A= 2 H T TS dEe A fdske dow duA e
23 A58 FEE AT SCs 7= Table 30 YERHUTE TheFeh AtellA 1<) At HFe] el He ﬁ'z?%
7] ZZEO] SCottol 49.19 pgml = 7P = S 1 olt}. A WS $8le] disc diffusion assaysS &3
Rom, Mg Fe @4 HoE 7Y FEEY ¥ AIE Table 49 JERAATE S, aureusell et 3+ &
145.11 pg/ml 2] SCs¢& YERASITE. Positive controlZ /\]-49-51 A A3ellA positive controlZ ARE-H streptomycin Ho} o
ascorbic acid®] 43} H]m_fﬂ relative activityoll A 7FEA1 <} S, < AoVl By Fujof THA] 9] FEES v &
F=23%F a8]3 3 FEES NO £274%°] EF ascorbic Aol g oz FsHA UETE S epidermidisoll HiEA =
Table 3. Nitric oxide scavenging ability of extracts from different TAIA TSk 7] FEEe] w2 S UEplEd 59
parts of Prunus sargentii. 9 FE=2 7, streptomycin?t H]aLsiA A FAA] o
Parts SCso (12g/m0)’ Relative activity (%)* = 8AL HAFL) 0|9 7o A= Fr1AQl BEot
Leaf 5555 4 5 {5xghk 312.08 o] L AXITH APV Iy TERollA H2 st
Branch 49.19 + 2.97a 352.43 He 7THE Ao 2o 7Eed AE Uehll= Zelgky
Pure bark 145.11 = 33.51b 119.47 detdTh
Cork layer 69.29 = 1.36a 250.19
Ascorbic acid 173.36 = 30.32b 100.00

SCso: concentration of each samples for scavenging 50% of nitric
oxide. Relative activity: ratio of SCsy value compared to positive
control (ascorbic acid). Ascorbic acid was used as a positive control.
*Values are mean + SD (n=3) without relative activity. **Different
superscript letters in the same column show significant differences at
p<0.05 by one-way ANOVA.

Table 4. Antibacterial activities of extracts from different parts of
Prunus sargentii by disc diffusion assay.

b Concentration ~ Diameter of clear zone (mm)
ares (mg/disc) S. epidermidis S. aureus
0.5 = -
Leaf 1.0 - -
5.0 14.77 = 2.61 15.73 £0.73*
0.5 - -
Branch 1.0 839047 6.61 £0.15
5.0 1712 =140 11.82 £0.23
0.5 7.88 =£0.34 7.42 +0.44
Pure bark 1.0 9.78 £0.23 8.28 =0.35
5.0 17.03 = 0.35 12.14 = 0.49
0.5 - -
Cork layer 1.0 - -
5.0 12.54 £ 137 10.57 £0.57
Streptomycin® 0.5 10.57 £ 0.55 20.59 = 0.59

*No inhibition. *Streptomycin was used as a positive control. *Values
are mean * SD (n = 3).
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5. Tyrosinase Afoll 2

J) Rl zEE M4l melanin FAJo
2R3 dFS F o AHA ¥
Ho] & tyrosinaseE A3lske A4S
50 JrERd vhel o] Qlg A|&Jgt BE FEEC] tyrosinase
A&l EAlo] positive controlE AFEH arbutink T} =7 LbEH
STh 50%2] tyrosinaseE A3 W Qs FE=Q ICsolIA
79} 2y, a3 ZEAZF FEE0] 22 206.20 pg/md,
231.05 ng/ml, 204.75 pg/ml & JERH S ZH positive control=
AME-E arbutin®] 393.92 pgiml HOPE =2 A @S BTk

) rulru

=2
=

Table 5. Tyrosinase inhibitory activity of extracts from different parts
of Prunus sargentii.

Parts ICs0 (g/me)* Relative activity (%)*
Leaf 604.45 + 7.88*c** 65.17
Branch 206.20 * 16.45a 191.04
Pure bark 231.05 = 17.04a 170.49
Cork layer 204.75 = 12.95a 192.39
Arbutin 393.92 + 16.14b 100.00

fICs0: concentration of each samples for inhibiting 50% of tyrosinase.
*Relative activity: ratio of 1Cso value compared to positive control
(arbutin). Arbutin was used as a positive control. *Values are
mean =+ SD (n = 3) without relative activity. **Different superscript
letters in the same column show significant differences at p<0.05 by
one-way ANOVA.
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HUE 213} £=3]9] tyrosinase A3l Ao 3 A=
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AU Bojd =Z25.0] Raw 264.7 Al X0l thek Al E=
g A= Fig. 19] YRSl o 258 A9S

FZ5o] A¥o] AAE Fxolr 88.71~126.55%2] Al

¢
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A ECELIEE ERSEE o DL
Fas. 2ot 9 FEEQ A 10l s

100 zg/mbE=olA 212t 61.83%} 44.68%2] MEZAEES
Epflogx] AEE A7E NAY o AEsdS ks A%
Fro] Aol dash Zo=w A

APV el FEE0] 7|22l AEAde vlwsh 4
3}, 71800 SFEA o]&E o] & F-9191 sl Pk
o} I23% FEEI Hlwst] jEA AT7E T FE=
o] A% ¥ polyphenol &S v S 2 DPPH radical &
Ae, NO &7%, o=t &4, Z8)a md 7)54da ddd
tyrosinase A3l &4 FolA e S4E THIE HleE U
Eperel mt 0] Al S HAaslsHME A
< 7THE AEEA9] o]&7Fsde] oS Rl o

< AHHC 2 %L flavonoid T =& £

R

==11
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=& 74

I 10 pg/ml

140 | T3 100 pg/mi

120
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100

He

80 -

60 -

40

Raw 264.7 cell viability(%)

20 -

0 T T T T
Leaf Branch Pure bark Cork layer

Fig. 1. Raw 264.7 cell viabilities of extracts from different
parts of Prunus sargentii by MTT assay. *Values are
mean = SD (n = 3). **Different superscript letters show
significant differences at p<0.05 by one-way ANOVA.
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