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ABSTRACT

Background: In this study, we investigated the antibacterial and nitric oxide (NO) production inhibitory activities of 75% ethanol
extract of Prunus sargentii branches and its fractions against acne pathogens.

Methods and Results: The antibacterial activity against acne causing pathogens was determined using the disc diffusion assay. The
ethyl acetate fraction showed higher activities against Propionibacterium acnes, Staphylococcus aureus and Staphylococcus epider-
midis than those shown by other fractions. In the DPPH radical and NO scavenging assays, the butanol fraction showed strong
DPPH radical and NO scavenging abilities. These activities were related to the total polyphenol and flavonoid contents of butanol
fraction. On the other hand, the chloroform and ethyl acetate fractions exhibited the highest NO production inhibitory activity in
Lipopolysaccharide (LPS)-stimulated Raw 264.7 cells compared to those exhibited by other fractions.

Conclusions: The extract and its ethyl acetate fraction from the branches of P. sargentii exhibited antibacterial activity and could be
used as functional materials in antimicrobial related fields. Moreover, the chloroform and ethyl acetate fractions are potential anti-
inflammatory agents and butanol fraction acts as an effective radical scavenger.
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PE T B 9S Tkl UARL, /\Eﬂﬂ/\ 2o 2 &Fe] ekl IR ZHI7F st W P oacness A
A= =EE A 2R 7} b & 7] A FHEel7] A = STkl ol A Ee kel sl f5ol
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APRUE (Prunus sargentiiy= 7373} (Rosaceae) HUF-<5
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Propionibacterium acnes (KCTC3314) 3+ Reinforced
Clostridial Medium (RCM, Becton, Dickinson and Company,
Franklin  Lakes, NJ, USA)Z, Staphylococcus aureus
(KCTC3881), Staphylococcus epdermidis (KCTC1917) T+
nutrient broth %! agar (Becton, Dickinson and Company,
Sparks, MD, USA)E o83l a=+84 AFel ARE-sISit
AE=A A NO A4 AR ARE SEAET
Raw 264.7> BRCOIA| #% 192 -8 Dulbecco's Modified
Eagle Medium (DMEM, WelGENE, Gyeongsan, Korea) ©l
10% Fetal Bovine Serum (FBS, Gibco, Carlsbad, CA,
USA)# 1% penicillin-streptomycin  (Gibco, Carlsbad, CA,
USAYS E38 vix|E o] &-afe] Aol ARSIt 2 9] A}
2% BE AFES Sigma-Aldrich (St. Louis, MO, USAYS
Fsted 7, ARSI
4. & polyphenol ¥ flavonoid &2t 53

Folin-DenisH& ©]-83}%] 75% EtOH & % £33
polyphenol 3&& Z74 35t th (Folin and Denis, 1912).
1 mg/méE=2 Methanol (MeOH)el| £31A171 Al523} Folin-
Denis reagents 1: 12 &E33te] 387 vEsAIZl 5 F39

10% Na,COsZ £33l 1A7Hs<E ol wkeAIzl &, A4
SAE FHald 700 m oM FFEE S H ol

tannic acid® MeOH®!| 0 - 500 pg/mle] Thest T2 83
A Ao T WHoR HFE AFHS A
polyphenol 3-& mg/g= eIt 4, #sd sites
o8 715A4E 7KE Aoz 4ER flavonoid TS Yol
7] 9131 Moreno & (2000)°] %H-S ¥33t] flavonoid 3
ZFS =245tk MeOHOl 1 mg/ml =2 8a)1]7] A8
100 1 ¢} 1M potassium acetate 20 /20, 10% aluminium
nitrate 20 /4, MeOH 860 (45 £ ato] 4027+ WHgAI71 &
415mm oA FBEE SGrh EFELE AT ting
MeOH®]l 0-500 pg/ml o] ThFst =2 B3|AA A5} &
dgk o FF AFAE 2t F flavonoid TS

ng/g® = LRI,
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5. DPPH radical &Hs &3

1,1-Diphenyl-2-picrylhydrazyl (DPPH)S A}-8-3}e] radical
2AsS S5t st 24E HIaLsATE (Blois, 1958).
MeOHell sz &efAZ] A5 20/4 9 MeOHe]
200 utMZ 83llA1Z1 DPPH §9 180 & E3ste] 20487+
otalo| A HESAIZl & 517 mmollA FEEES A5t 50%2]
radicals 2A5k=H] Q23 F5 (SCs)Z ARSI, Positive
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6. Nitric oxide 2Hs =3

NO 2752 Marcocci 5 (1994)2] WHS HEst] o
I 7ol ZH3IA T 10mM sodium nitroferricyanide (1)
dihydrate 50 /09} ZF<0l 0.1-5 mgmle] TE2 EaA]7] Al
g 3045 EFst 1508 FF 25CoA wkEAIZIL
30% acetic acidoll £3fA1Z] 1% sulfanilamide 60 (& &
A3kl 5T 60% acetic acidoll 830A1Z] 0.1% N-(naphtyl)
ethylenediamine dihydrochloride 60 /4 & &33le] 22904 30
E2F REAIRD 5 520 el M $3=E Sgsle] 50%2] NOE
A= 23 FE (SCs)E AXFSIH L, positive control
2 L-ascorbic acidS AM&-3IITH
7. Disc diffusion assay0ll 2lst atagtd 55

Disc diffusion assayS ©]-&ate] AT 7HA] FEEF
T8o] g vtk Al wigR ZF 5 iy
(10- 10*CFU/mLYS- 100 (02 J=tA1 -8 Fahlzof] 235
S "y HES olgste] =, AEE 6mme] paper
discoll 1.0, 5.0mgo] HEF HHs] FFAIZ F Axg F
HyhlA] flo] "2RAZ] R 2487 viSSE § discE
Aoz AdE ASANE (clear zone, nmyS Z-g3t]
3& Vst P oacnes @72 WA= 5% COyF 3=
%= incubatorg E-8-31T}.

8. NO Hdgt U MZMEE 54

96 well plate] Raw 264.7 A|lEE 1 x 10° cells/well®
S5 B3Il 2447 53 5% CO,, 37C 27 u
F, 5 AR LPS (2 ugmh)E TG 24417F 9
H kst ZF welloll X A wiFA-& 50 04 3]7ate] AR
22 plated] 7132 50102 1% sulfanilamide (in 5%
H;PO)E E8ste] 1087 whgA1Zl 5, ThA] 50 14 9] 0.1%
N-(naphtyl)ethylenediamine dihydrochloride (in H,0)Z &%
Stod F2ollA 1087 WEEAIA 540 nmellM] 3 =S 34
ATk A5 tiAl PBSE 718le] blankE 43I0, &
EAE sodium nitrites FEEE 34 510] A5 o
o2 FREE st 2 HHFAE o83t NO A
£l At (Ding et al., 1988).
FE2E 2 239 AEZALS MIT assay WHol 93] =
A3kt (Shin et al, 2003). 96 well platedl] 1 x 10*cells/
welle] =2 wYE Raw 264.7 A|EE EF31e] 2447k vl
Fste] F2H g QKSE A7l &, OdsE FERE 2AIGE A
55 Agste] 2427 Bt wisith 2.5 mgml o] FEE
AHZE MTT €9 (in PBS)S 7+ welld] 2044 7}8la,
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37C, 5% CO, 27N 4r7F 52t H-SAIA MTT7} 25
== 39t viRE AAS &, 2 well]l AAE formazan
ARE &aA1717] Y35k 100 4L 2] DMSOS 3 713he]
540 nmellA =S SR oH, A5 tlAl PBSE AN

o1-=
3 welle] FHES 7|F0w AE AEE AEaidT)

2} (means+ SD)Z X¥A|3IN L,
windows8 SPSS 12.0 (SPSS Inc., Chicago, IL,
ol-g&titt. 7t &+ 7+l %X H]WE one-way
analysis of variance (ANOVA)Z A3l om, feolide 2l
FF7E p<0.05914 2Ju]E Fofsin).
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1. & polyphenol ¥ flavonoid &2

kg LA E T EAlEE
phenolic hydroxyl7|& 7= %3
A A kst Aot et , THET,
o] Aol Hofsh= Ao®E deA AT} (Sivaranjani er
al, 2013). 8, AgA HEA FFEZAM Ce-C3-Ce2l 7]
E32E 7FA = flavonoid®] polyphenolicdt 2L free
radicals flolF= @Atsl 248 HEste] 39, &+t 5 o
&t AEde 7HE Ae® dEA vk (Dewick, 2002).
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¥ flavonoid ¥&S 543 A3, FFE F polyphenol
Fol 27792 mg/go = YA, &vl E2E A RolA EFSH

BFe] ko] zHzt 311.92 mg/g, 419.11 mg/gC & FEEH
Al JeReH, CF, AF9] 3=k 72} 91.46 mg/g, 96.18 mg/g
o7 FEEHT @A @2 IS BTt (Table 1).
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Table 1. Total phenolic compound and flavonoid content of
extract and fractions from blanches of Prunus sargentii.

Total phenolic compound Flavonoid
(mg/g TAE") (mg/g RE?)
EX 277.92 +£10.42c 20.36 £0.31b*
CF 91.46 £3.29d 10.07 £0.31c
EF 311.92+7.31b 27.22 +1.25a
BF 419.11+£7.01a 27.40 £0.62a
AF 96.18 £ 0.24e 6.10+0.31d

EX; 75% Ethanol extract of P sargentii, CF; Chloroform Fraction, EF;
Ethyl acetate Fraction, BF; Butanol Fraction, AF; Aqueous Fraction.
YTAE; Tannic Acid Equivalent, #RE; Rutin Equivalent. Mean values
£SD from triplicate separated experiments are shown. *Means
within a column followed by the same letter are not significant based
on the DMRT (p < 0.05).



Flavonoid oA = o]9} §ASH oz Yeldsd, 5
ZE9] flavonoid EFo] 2036 mg/go] v, EFZ} BF2
flavonoid ¥F&Fo] zz} 2722 mg/g, 27.40 mg/gl & FEEHT}
=7 Yeltt EgEeols) A 5 HEddEs v
SHrakaL vkal ezl Wlgl[e] EOH F=5E9] & 29l
RS AT EH o2 YolG/AEH 2] (Aronia G Aronia
melanocarpa, GreenField s.c.)’t 138.81 mg/g2 7P =& o
< Bl ol MW 7] FEERT 2R E v
FA A, EFehEeolE R T ZEjEs I fALSHA
HEZF & 7P 52 338 BT ol2UolGAad A g
7} 3.68 mg/gel R o}, APV V1R FEE-E 2036 mg/gl =
U e =2 FES YERAITE (Li and Jeong, 2015). ©]
&k Aiks Ao dbsl 24 HIEste] 39, At
T TS g S sk dAER s E ¢ dE
Zo g Alg ¥

2. DPPH radical 2Ms

AU 7R o] FEEI &) E¥¥ A5 DPPH
radical 2271% SA N4 50%°] DPPH radicals: 27{3h=t|
Q3 A5 F=E A3 SCsy %k positive controlZ A}
25 ascorbic acid®] SCsy #S 7o 2 H| WS relative
activityS Table 2] YERSATE. BF2] SCso Ftel 19.75 pg/mé
2 3013 pgml Q1 FEEHT E& B4E BT} o]}
72 SCsy X & relative activityl] YFERE vle} 7Ho] BF2]
gdo] 135.62% GO =F positive controlT} L 5
Faksl a3E BT

2EAWe] HEslE2 22k thAREEEA] 3k, 3
ot RS veplin 53] dlsd stdee] 3ol
OWH AFHUZ 2ATE e Aol Jdrhal BalE
o} (Anagnostopoulou et al., 2006). ©]¢} Zo] m= 3%
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Table 2. SCs, values in DPPH radical scavenging ability of extract
and fractions from blanches of Prunus sargentii.

SCso (12g/mb)"

Relative activity (%)

EX 30.13+1.21b* 88.88
CF 228.95+£10.07d 11.70
EF 32.48+1.27b 82.44
BF 19.75+1.22a 135.62
AF 66.68 £ 1.85C 38.99
AA 26.78 +0.28ab 100.00

EX; 75% Ethanol extract of P sargentii, CF; Chloroform Fraction, EF;
Ethyl acetate Fraction, BF; Butanol Fraction, AF; Aqueous Fraction,
AA; Ascorbic Acid. Ascorbic acid was used as a positive control.
VSCs; concentration of each samples for scavenging 50% of DPPH
radical, ?Relative activity; ratio of SCso value compared to positive
control (ascorbic acid). Mean values + SD from triplicate separated
experiments are shown. *Means within a column followed by the
same letter are not significant based on the DMRT (p < 0.05).
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Table 3. SCs values in nitric oxide scavenging ability of extract
and fractions from blanches of Prunus sargentii.

SCso"(1g/m) Relative activity?(%)
EX 90.70 £ 12.20a* 344.87
CF 384.72 £17.74d 81.31
EF 121.55 +2.25b 257.34
BF 93.17 £7.44a 355.74
AF 569.37 £ 3.54e 54.94
AA 312.80 £6.24c 100.00

EX; 75% Ethanol extract of R sargentii, CF; Chloroform Fraction, EF;
Ethyl acetate Fraction, BF; Butanol Fraction, AF; Aqueous Fraction,
AA; Ascorbic Acid. Ascorbic acid was used as a positive control.
VSCsp; concentration of each samples for scavenging 50% of nitric
oxide, ?Relative activity; ratio of SCs value compared to positive
control (ascorbic acid). Mean values + SD from triplicate separated
experiments are shown. *Means within a column followed by the
same letter are not significant based on the DMRT (p < 0.05).

S tst @d7e] e Agel tig B ArAHE
Al & S U] (Choi er al, 2003; Velioglu e al, 1998)
APAURT 7] BFS] ditsl 42 e Eejuls Sl 7
1% ARl o w Artky ot
3. NO s

QA gk whg B A5 2> W71 ] okt

=

HAE w7 &= Interleukin 1 (IL-1)°)Y} Tumor Necrosis
Factor (TNF) %S9l <3 =% inducible Nitric Oxide
Synthase (i-NOS)Il ¢]&le] A== NO= EH-¢ & et

= 1

Aok 5o e S

Sol& (0M) W33t A peroxynitrite (ONOO™ )& Tl
5 vRAdo] EaL B0 s AR ¥k SE= H0,9
T wfel] o]=2m #S Al FF FET AAMESYS K
wels Ao2 BET 9t} (Park and Yang, 2008).
ARV 7] 9] FEE &0 8 NO &5
A 50%2] nitric oxideZ 713k=dl a3k A59
A& SCso w42 Table 30 WFERHSITE BFS] SCso %o
93.17 pg/ml = 90.70 pg/ml Q1 FZ=3 vtk 22 4e
RoJF ) Positive control®] SCsy 7S 7]5FS 2 H|w3H
relative activityol] WERE vie} o] FEFEF} EFSF BF| &
2do] 257.34-355.74%2] O positive control?! ascorbic
acidit} €53 =2 79 NO 2AEASE HAFUTH

ESE superoxide
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Table 4. Antibacterial activities of extract and fractions from blanches
of Prunus sargentii.

Concentration Diameter of clear zone (mm)
(mg/disc) P acnes S.aureus  S.epdermidis
EX 5.0 16.08 £0.39c 12.64 £0.66a 12.47 £0.53b*
1.0 10.58 £0.07f - 8.73 £0.54cd
CF 5.0 12.91£0.10d 10.47 +0.23b  9.74 £0.20c
1.0 11.70+£0.18e 8.37 £0.46c 8.25+0.38e
EF 5.0 20.63 +£0.41a 13.11+0.33a 15.62 +1.30a
1.0 17.19+0.50b 10.08 £1.49b 9.78 £0.23c
5.0 =V - -
BF '
1.0 - - -
5.0 - - -
AFF
1.0 - - -
oM 0.5 NT 20.59+0.59 10.57 +0.55
0.1 17.76 £0.40 NT NT

EX; 75% Ethanol extract of P sargentii, CF; Chloroform Fraction, EF;
Ethyl acetate Fraction, BF; Butanol Fraction, AF; Aqueous Fraction,
CM; Clindamycin. Clindamycin was used as a positive control. "No
inhibition, ?Not tasted. Mean values + SD from triplicate separated
experiments are shown. *Means within a column followed by the
same letter are not significant based on the DMRT (p < 0.05).

2 zZgste] wAlsls Aoz dEAd Qtl (Cunliffe ef al.,
2004). B2 VS AJAE P acnes Huto] olz}
5 AT S aureus, S. epidermidis 53 7 dFEO]
HAodst= Flo] duHAoltt (Ki er al., 2005).

Disc diffusion assayS 83l =g Aol digh &
24 v|we A= Table 49 YERSITE P acnesol] thet
P 4742 AuEdA, Smy/disc FEE A0S AS
FE=2 16.08mm o AN LS FA SN M, EF7F
20.63 mm o] WA SRS FATFOEN 7 w2 EHS Y
ERHRITE 1 mg/disc® A slls wioll= CFe} EF7F 742t
11.70 mm 2} 17.19 mm o] AYSA 3RS FdFo2H 10.58 mm
o] ASAFS FAAS FEERT =2 S HAFIh
S. aureus, S. epidermidis®| et 4o A4S AHrA
Smg/disc =2 2SS 45 EFollA 7 & 248 =2
AT AN A=F AjAFRA Al 7ol tigk CF7F 7E4]
A AlZFANA 7I0E AP E AR E

=
Zct, ole} e FHEAL AhUe] thE 29l o &
E 4 g 23] J7E (Yang et al, 2012)3} Hlws}
[ wl, 2T 7] FEE W EIo] U 9 &
= 3 Y Bt 52 @48 HoFoRA U Ee F
B3] e Aoz Ay}
5. NO M x| &b} NIZ=M

a3 w4 AaEelute] EAshe 549 LPSE

macrophageol] 218514 inflammatory cytokine®] =&} $HA|

FE= 4
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1000

g 19 ofg™
I 500 pg/ml def f d
= 7 100 pg/mi de T d
£
§ [ 50 pg/ml
o L
o
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]
o
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o
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=
z
T T T

Control LPS EX CF EF AF

BF

Fig. 1. Nitric oxide production inhibitor{) activity of
the extract and fractions from blanches of
Prunus sargentii in Raw 264.7 cell. EX; 75%
Ethanol extract of P sargentii, CF; Chloroform
Fraction, EF; Ethyl acetate Fraction, BF; Butanol
Fraction, AF; Aqueous Fraction. Mean values
+SD from triplicate separated experiments are
shown. *Means within a column followed by the
same letter are not significant based on the
DMRT (p < 0.05).
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I 500 pg/ml
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N 50 pg/ml

i b

100 cd 4

1

140

120

80

60

40

Raw 264.7 cell viabiliy (%, with LPS)

20 o

T

EX

T

EF

T

BF

T

AF

ig. 2. Raw 264.7 cell viabilities of the extract and
fractions from blanches of Prunus sargentii by
MTT assay. EX; 75% Ethanol extract of P sargentil,
CF; Chloroform Fraction, EF; Ethyl acetate Fraction,
BF; Butanol Fraction, AF; Aqueous Fraction. Mean
values + SD from triplicate separated experiments
are shown. *Means within a column followed by
the same letter are not significant based on the
DMRT (p < 0.05).
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NO9| AAS ERse= Aoz A At (Lee ef dl,
2004; Song and Lee, 2015). LPSE #54+-3o] =¥ Raw
264.7 cello| 4] APV 71A] 9] FE2E3 #89] NO A4 o
AeHS 243 A3} (Fig. 1), CFE 100 zgml 0] FE=
EFE 500 pzg/mt 8] F=2 A2|sie wl, 217 268.58 pg/md,
23838 pg/ml 2] NOS AATo 24 =& NO A JAI5S
BHolFQtk CFe] ZA$olE 500 pgml 0] T2 A0S
o= 268.58 pg/ml ©] NO BAFES HAFARE Al 254
of 7IQlgh &Aooz glEe] Mg wo] Age] Had
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