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Abstract — In this study, we investigated on antioxidative activity, antibacterial activity and tyrosinase inhibitory activity in 75%
ethanol extracts of bark and cork layer from Prunus sargentii. The total polyphenol content of cork and bark extract was found
to be 217.4 mg/g and 184.3 mg/g. And flavonoid content was found to be 31.9 mg/g and 58.6 mg/g respectively. In DPPH rad-
ical scavenging ability, cork extract was exhibited stronger scavenging ability than bark extract. Moreover, cork extract was
showed higher inhibitory activity than bark extract in tyrosinase inhibitory activity. In antibacterial activity, bark extract was
showed higher growth inhibition effect than cork extract against tested bacterial strains. In measurement of cytotoxicity by MTT
assay, bark and cork extract showed fine cell viabilities(95.7~120.9%) against RAW 264.7 cell.
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ojsl® AR AsEAN Aol ARSI
A '-_'-"-’F- R MEZEF - A Aol AE s
=20 Staphylococcus epidermidis(KCTC 1917), Staphylococcus
aureus(KCTC 3881), Bacillus cereus(KCTC 1012), Vibrio
vulnificus KCTC 2959), Clostridium perfiringens(KCTC 5101)
oF MzEA Aol AMEE FEAETR] RAW 264.72 S
AT T AR BROPV B e 218
Table B 0 WP ) v 2o 49 A8,
$5 - 7lxg MRS ) 9 BESE AR 7 300g
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Table 1. Media and incubation condition of bacterial strains
and cell line

Strain or . Incubation
. Media ..
cell line condition
S. aureus Nutrient agar and broth 37°C
S. epidermidis  Nutrient agar and broth 37°C
B. cereus Nutrient agar and broth 30°C
C. perfiingens  Reinforced Clostridial 37°C
Media
V. vulnificus HI agar and broth 30°C
RAW 264.7 DMEM, 10% FBS, 1% 5% CO,, 37°C
antibiotic
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”L@rﬁkﬂ 4° C oetE W7 H HsPHA {%liﬁ °ﬂ ]*9‘3}03\~U1
T8} I=AF FE= F 77 21
304 g8 12.12%)°13]t}.

& polyphenol &2 &8 — Folin-DenisHS o83} z}
F2E AR dEy e S 298190k Methanol
Oﬂ I mgmlE =2 &3A171 A|Z Y 80 ul¢}t Folin-Denis
reagent 80 pl& EFsto] 377 ¥-3AIZ1 F 10% Na,CO,
80 HIE Eﬁl——o‘].o:] 1/\]7].501- o}/d ] 1 % ]Z_]_ =, /\}‘:oﬂ
120 WE Fsted 700 nmolA 355 SHsITh 25=
ZZ tannic acidE 0~500 pg/mle] T2 Xﬂ_:_O}O# A=}
F3l v o g ¥ AL 2 F polyphenol s}
FS mg/gE ‘%E}lﬂi’iﬁ‘r.

& flavonoid &2 &8 - oA slgE% 53] o= 7t
A 715785 Ueiie Ze® d#X flavonoid S &
o}R 7] #18l Moreno 5o WS W sl th=t 2ol &
Aa9th? 1 mg/ml 52 methanoldl] 34171 A] =
100 pl¢}t 10% aluminium nitrate 20 pl, 1M potassium
acetate 20 pl, methanol 860 plE 2= &3 0}0:] 40—.‘71-
HESA1Z] 3 415 nmollA] 3 =ES ST & i
rutin 0~500 pg/mle] FEZ A Z3s}e] Al 59 %%lf&
o7 ®FF HAPAE FA3IAL £ flavonoid THEFES mg/go

= yehfiieh
DPPH radical 2Hs &8 - 7} FZE A 59 §its}
g4 vlwslr] 98l 1,1-diphenyl-2-picrylhydrazyl(DPPH)
o AFE51Y] radical 2ASS =R AT 72t B2

methanoloﬂ TEHEE 23171 AR 20 pliot 200 uME &
&A1Z1 DPPH &9 180 plE &3talo] 1587+ oA b
SAIZL T 517 nmellH §3=E SH3ISIT). Positive control
2 ascorbic acid (vitamin C)2} butylated hydroxytoluene
(BHT)E AF&3tH o™, Al59 thA] methanolS AFE-3F
blank®] FEFEE 7R &GS AL

Disc diffusion assay0ll 2|8t &Z&M & -7t 3=
= AR O] ﬂ&ﬁ”p— 7zt #5 FSE disc diffusion
assayi V’ﬂ‘:} A1 S -LJFHH A= Al wiFE 7zt
oTE HE-S o83t 100 u =aste] FH|3HA
2, /\]Ea: discd 1.0 mgo] = %= paper disc(27 6 mm)
TR xS AA SulE AR
BuiA] flol] BAAIZ] AFE R 37°ColA 244 7F vl
T disc Tl AAH 53 (clear zone, mm)S =73}
tedS Blaskdt.

Tyrosinase Aol &M =8 - Tyrosinase®] 218 A3} A
A%+ DOPA chromeS H]’\”‘ﬂoﬂ os] 2Asl= o w
tyrosinase #13} 23S Z431%Itt™ 0.1M phosphate buffer
100 pioh F=E Al o 20 piEs EFste] 57 A0l
HES-AIZ T} ¥HS- 4ol 0.1M phosphate bufferdl] &3A]71
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tyrosinase (1K unit/ml) 30 pl¢} 1.5 mM tyrosine 30 ul&
E&ste] 37°ColA] 1087F WHEAIZ T Whgo] SR =
490 nmollA FEE=E S451I0oH, Al Al buffer &
NS ARESH blank®] FEEE 7IESE A& S4S A=
SFAAL, positive controlZ ascorbic acidE AMS-SFATE.

MTT assay0il o8t MZUEE &Y -7 F2=2] Al
X=X HAEE Zelsly] 93l MTIT assays ©]-8-3F H2A
=89 24359 96-well plate®] RAW 264.7 A £
2 1x10* cells/well T 100 ub¥ F-3F310] 2447+ Bt
37°C, 5% CO, 27192 incubatorll 4] vt < 0.5~10.0
mg/ml F=2] 7} FEE5S 10 uly A g|ste] thA] 2441 7F
&t ittt MTTA9FS 10 plE 7hsted ThA] 4417
B WA $ well viEel /3% formazan®] Z1A|A]
%A A5AE A A S DMSOZS 100 pl 71ske] 30% W
215k F 540 nmolA FBEE S FEES ¥A
2 2Tt FEEE 100%2 3te] A Al ZAYE
S st

ﬂﬁ
o
ol

a1 % 1
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Total polyphenol ¥ flavonoid &3 — 2% ol <)
3= polyphenol 3}3HE-S 2] &2 T %<l 2/'4' =
hydroxyl715 7M1= W3 sheta2A ot Aejegdol
FoJsls Aoz dEiA o, 53] kst SAL H=
3 st SR ol mAe Yol & AR U
A Aok 3, FekR o= AP HEA dHE
X CeCy-Col 718125 7, flavonoid®] polyphenolic
3l A28 superoxide, hydroxy radical#} 7H-& Al 5432
Z#sh= free radicals loNF= Ats}t B3-S W E st
3ot Bt 5 Thoksl AL TR E Aes g A
1:}30) AV Fujo) FE932 225 A1F9] polyphenol
3} flavonoid ?+d-S S4 3 AAE Table o A4 &HAct.
FFEE29] polyphenolZ}t flavonoid ] ZFz} 184.3 mg/
g7} 58.6 mg/gl 7 AT o F=2IF FEE9| g
& Z¥7} 217.4 mg/gt 31.9 mg/gC & YERsiT. Polyphenol
FFe] A Z2aT% FEEolM A es = vEkst
©™, flavonoid S 53] FE2EA o =4 YeRt)

Table II. Total polyphenol and flavonoid content of Bark
and Cork extract

Bark Extract Cork Extract

Total polyphenol 1843 +11.7" 2174420
(mg/g TAE")

Flavonoid 58.6+3.9 319+ 1.5
(mg/g RE”)

UTAE : tannic acid equivalent, *RE : rutin equivalent,
)Values are mean+SD (n=0).
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DPPH radical 2716 - DPPH radical £275& =3¢
A3 ¢y} Z23F FE2E 5 positive controlZ
AFE-E ascorbic acide] £ATHRUE Wekou BHTS] A&
Aeiths 52 248 Uellth(Fig. 1). 5= 2704
SEOEAR AHE BloH, &AFE Aol7t YER]
A28t 125 pg/ml F=ol A ascorbic acid2} BHT7} z+zt
96.03%5} 24.97%°] 275& BN Y9t Z24F F
e %0—4?& F=oNA 2t 67.61%SF 92.65%2] DPPH
radical 2~ S 475t
=0 283 AlEEE SCyis HlwalHH A235 F5
B3 3y FEE0] 7H7} 44.16 pg/mlet 77.49 pg/mlz L
ERo ™, positive controlE AFE-E ascorbic acid2} BHTS]
A% Z+2} 6.53 ug/mlet 356.04 pg/mke YERATE Table 1
ol YR polyphenol flavonoid &% %, polyphenol 3+
o] DPPH radical 245 52 AFAS 7= A=
A= A=, ol 71Ee] A7-S0lA B3l DPPH radical
AT 22 kst €493 polyphenol EFe] B s A
Ho] ke We3 dAske et & 5 dg?

stnEtM _ s3] Ao Ad it 35 250l
2] positive controlZ AFEE A& FAIAIS] ampicillin®]] H]
XN Wl SN Y] FEEC| IE2AT FEERY 7
3k FAS 7= A2 YERITH(Table III). 1 mg/disc &
TN 3 FEEL AT UAFE] SRRl B. cereust

HH2] 0 g3 A+l ¥V vulnifcus ool sl 2z}
1229 mm¢} 11.42 mme] LA 3RS st T2 A
=l tigh ASAs) gkt A L}EP)&E}. S. epidermidis,
S. aureus, C. perfringens ¥ sl A1= 2+2t 9.77 mm,
8.53 mm, 633 mme] A e ATt whH I=

3 FEEL B. cereusoll 8 7.76 mme] ASA S-S A
120 —&— Cork Extract
= —O— Bark Extract
s —w— Ascorbic Acid
2 400 4 —— BHT
E — —
g
S 80
c
[
>
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Sample concentration(pg/ml)

Fig. 1. DPPH radical scavenging ability of Bark and Cork
extract. Values are mean+SD (n=3). Ascorbic acid and
BHT(butylated hydroxytoluene) were used as a positive
control.
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Table III. Antibacterial activity of Bark and Cork extract

Diameter of clear zone(mm)"

Bacterial o
strain Bark Extract Cork Extract Ampicillin

(1 mg/disc) (1 mg/disc) (10 pg/disc)
S. epidermidis 9.77 + 1327 S 2034 +1.76
S. aureus 8.53+0.55 - 38.81+1.25
B. cereus 1229+ 038 7.76+029  9.95+0.48
V. vulnificus  11.42 +1.67 - 18.41+0.13
C. perfringens 6.33 £0.58 - 35.26 £ 0.60

)Dlameter of clear zone 1nc1ud1ng disc diameter of 6 mm,
?Values are mean+ SD(n=3), ) No inhibition.

‘ﬂé‘%é ol thalA ASA S A

o] 1 FEEC vlal] A3 &
# AT, A, o]9} 7H2 A= DPPH
radical 22452 7399} t}EA Table Il YEPL polyphenol
%} flavonoid % % flavonoid $FF}e] =& AAXS F
ol B ¢ v At adkE)

Tyrosinase X5 &4 - Tyrosinase= melanosome W]l
A tyrosineS 4F3}A]A DOPA quinoneg TH=:+= DOPA
oxidaseZA] 218319y melanin TS FIs=H] T8
47 283t} o|xH FHof] A3u s 42l melanin
FA A F8F HAE FHohe T = sl
&3 tyrosinaseE AAT + Ak - 1 NgIE 7]
e 5 A Bk Ao vje) FEa%

9] tyrosinase A& &3S A A7}, %5-4 &5

o] Z77F FEEIYL 500 pg/ml FEONA ZE2EIZF FE
B3 7 FEENA 7 78.50%2F 54.93%2] tyrosinase
A3 &S RATH(Fig. 2). 34, positive controlZ AR
78T L T 97.92%2] A2
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Tyrosinase inhibitory activity(%)
S

63 125 250 500
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Fig. 2. Tyrosinase inhibitory activity of Bark and Cork
extract. Values are mean=SD (n=3). Ascorbic acid and was
used as a positive control.
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Table IV. RAW 264.7 cell viability

(unit: %)
Sample concentration Bark Extract Cork Extract
(ug/ml)
63 99.4+9.6" 95.7+7.7
125 101.2+£2.8 103.7+11.4
250 1209 +16.0 113.4+18.5
500 115.8+12.1 108.4 £ 14.6
1000 103.4+6.2 107.0+9.0

YValues are mean + SD(n=3).

?} "]‘E%E‘{ IC, oM FZ=2=3% —Zré%ﬂr T FEFE0]
Z}7} 34334 pg/mle}t 460.30 ug/mlE YEREO M| positive
control® A%l ascorbic acid= 178.01 pg/ml= LERSTE
A2 0= DPPH radical 22715 A3t TLapA 3
FEEEY IAEAT FEEY Al 4] o E4 vEr
W=tl, ] tyrosinase A3l&4d 2] o~r°ﬂ‘: flavonoid®]
FFFETR= polyphenol 3Hgat o E2 WS 7HE A
5 T d= delH, ascorblc acidollA VRt 2
Y kel A3} tyrosinase A& o] AT ABA
< 7R AR B e AYE ddE

MTT assay0ll 2|8t MEZMEE - Al x5S F2IsP]
913l RAW 264.7 A XFE tPdo2 A MTT assay-4
A3}, Table Vel LR H}Q‘r o] Aglo] AXE BE F
ZoA Fuje} FEAZ FEE TF 100% A5 Jsst
AZAEES BT 2 AFolA ARE 75% ollehe
e A EAEE AAeke t=A) 72 Bard 2y
T U]l sty oo sPEE B Aol FE§
ﬂﬂ°ﬂ e} AlE=do] A e, E9FEEd 9
E23ZE50] 212} 100 ug/miet 1000 pg/ml ©1432] F=o|
X RAW 264.7 A E2] AZ=go] Astd Aoz Lheh} gl
ot ol FEguj] FEPE A=A 0] Zol7}F EAfshe A

L?J

O AP 53] 19]9] A% A5mThe oekont of
B EHW §UIE Aol F2aHe Zlo] AESA X
ol 213 2o AR Aol

4 =

£ AFolM= sHE gExl MU ) 918 9T
o} =207 B3t A7 75% e FEES T
O R 71EAR AEA S RluT o= Fepd &9
2ol & A B 22 S48 7K E oA Ea
S 532 F DPPH radical 275, &tEA4, tyrosinase A
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&g, ME=A 52 AT Polyphenol $HellA 4
v|o} F2IF FEE0] 247} 184.3 mg/gd 217.4 mg/go
2 YErs o, flavonoid ¥ 7+t 58.6 mg/gd 31.9
mg/g® 2 YERITE Polyphenol $H3e] ¢ Z23% &
EoA =4 Jeltor, flavonoids 473 FEEA ¢
2 g 1At dAaksEAd S gjlsk] 918 DPPH
radical 227159141 polyphenol &3] ANH S Z o =4
Uebdd 3292 F589 2A4%0] B Hold ZAoE
BTl g5 v #4491 tyrosinase Aol =
DPPH radical 275X ¢} riv X2 32395 FE5E9]
T FEEEY U 52 Al@s TR AR 2]l
H At gHA, theket Wl dddEol tig el
A& flavonoid oA T 2 S HAW 73 =
Eo] Agol AMEE BE 50 gl Z2AT FEER
o O g dEs 1ok Al25AS ERls <
Alg MTT assayoll A& T3¢ Z24F FE55 7oA
100% 5-2] F5et AZBEES YEPY o2 AT
T ¥ A23F FEEY o]&7FsAS BA skt o]
Fe] AellM AFH o2 31t )= st o] &-xof
& AL aE] B S 23] A kst 9 g
na i A, o Y 919 A S AEEA
AN o Hojt 7= 7HE Ao ZHUT ot 71E
of BuE sty #E AFolA FE8ulo] mE &4 2t
o7} EAlshe AoE Yeht glom? slujo] g5 o]
AT ACRE dHF EHEo] FEE FEH UA] &
omg oo thak 7149l dIv) ded Aow dkEn?
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