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ABSTRACT

Antioxidant and anti-inflammatory activity of sweet cherry
(Prunus avium L.) extract containing polyphenols

Seong Joo Kim.
Advisor: Prof. Hyun-Jae Shin, Ph.D.
Department of Chemical Engineering

Graduate School of Chosun University

The fruit of sweet cherry is highly popular by Korean consumers for its precocious-
ness and quality such as sweet, color, and sour taste. Besides palatability, there is huge
needs for the nutritional and functional information about sweet cheery nowdays. In this
study, sequential solvent fractions of hot water extract and 70% ethanol extract were
prepared from domestic (Imsil region) and foreign (Chile and Poland) sweet cherries
(Prunus avium L.) to investigate their antioxidant and anti-inflammatory activities. The
yield of the hot water extract from Chile one was 29.28%, and the solvent fraction
yields of 70% ethanol, hexane, ethyl acetate (EA), and water residue were 28.49%,
0.6%, 1.14%, and 84.37%, respectively. The yield hot water extract from Poland was
30.39%, and the solvent fraction yields for 70% ethanol, hexane, ethyl acetate (EA),
and water residue were 36.01%, 0.64%, 2.68%, and 84.57%, respectively. The yield of
hot water extract from Imsil region was 22.66%, and the solvent fraction yields for
70% ethanol, hexane, ethyl acetate (EA), and water residue were 21.46%, 0.87%,
1.58%, and 90.58%, respectively. Water extract of Chilean cherry is CW, 70% alcohol
extract CE, hexane extract CEH, ethyl acetate extract CEE, residue is CEW. And the
water extract of Polish cherry is PW, 70% alcohol extract PE, hexane extract PEH, eth-

yl acetate extract PEE, and the residue is PEW. And the water extract of Imsil cherry

v
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is IW, 70% alcohol extract IE, hexane extract IEH, ethyl acetate extract IEE, and the
residue is IEW. The total polyphenols content of the fraction was high in CEE, PEE,
and IEE, and the total flavonoid content was high in PEE and IEE. The total flavonoid
content in CE was low. Analysis of flavonol glycosides using HPLC showed a high
content in PW and PE, and flavonol glycosides were identified as a result of
HPLC/MS in all of CW, CE, PW, PE, IW, and IE. ABTS radical scavenging showed
high content in CEE (133.53£13.26), PEE (62.2743.08), IEE (136.77+£3.77), and DPPH
radical scavenging showed high content in CE (701.62+£28.68), PE (6084.10+39.65), IE
(133.53+£39.93) showed high antioxidant activity. To measure anti-inflammatory activity,
cell viability was measured using RAW 264.7 cells for hot water extracts and 70%
EtOH extracts from overseas (Chile, Poland) and domestic (Imsil). None of them
showed any toxicity compared to the control group. After simultaneous administration of
CW, CE, PW, PE, IW, and IE to RAW 264.7 cell treated with LPS, the concen-
tration-dependent inhibitory ability of NO production was confirmed as a result of
Nitric Oxide (NO) measurement. As a result of Western Blot measurement after admin-
istration of IE to LPS-treated RAW 264.7 cells, the expression of iNOS and COX-2
proteins was significantly suppressed, and the expression level of IkBa affecting NF-kB
activity was reviewed. It was confirmed that the sample (IE) significantly increased 1xB
a, and is expected to decrease the amount of NF-kB expression. The research results
suggest that the sweet cherry fruit from domestic (Imsil) has high potential in anti-
oxidant and anti-inflammation activity, so it could be used as a valuable ingredient in

functional foods and cosmetic products.
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A1 A&
A1 A A9 w3

1. 291 E A (sweet cherry, Prunus avium L.)
21 E A (Prunus avium L)T “F7] I (Rosaceae)ZA] Eal F o1 ¢&uto] 5o
W 7, AFolrol 2 oz gt ARRE AR 2o FEE 7 AlA 40705
ol o] uvetell A A= o k. w3k AEe AW Jdwsts AR dEx
gz A stgEe] dFo® e dsolH, nmoAE gTA e
dolt}, Algre] mAA = Ao vlste] =~ E Aglo] Aitgo] =
_?:__

WA R S5ete] AAAAOR 2w dEA e Feel AY
oA, Bgs A% SR B4 A4HR Redd hgow £49 A9
2 Sorom AWtk wF AYE M4 HesMon PhHon wat UE
4 AR, SHAFE FREBe AR A HEAohe] Frhg meh
so] WalA Hrh Hese] AEw A= A £4& Bt Amolu,
EAobde] FReh G Asted Qo] Aol ML Fad akolv. n
Hoz Aels

@ Bhs THAAL Sl 291E AlE, AUE VA e BE Al
(Prunus cerasus L)O.%2 FAA F+ 7HA] FEFo2 Udoh 29E Ages & 5 o
« dulE 9U2 T2 glucose, fructosedl 2l3] AW, EIE A g9 A5HE or-
ganic acid (malic acid)ol] 2]3] T HHAT. ~HE A2 100 g T 13 g, EIE A&

100 g3 8 go= Tde] o] v F2 Flo] SAolH, Agd= +874 HEH
C, B, A&4 HIE A, E, K ¢ 7}2Exol= 2 wel-7tEZ8o] Z3so] 9lor

[3], cyanidin-3-O-glucoside, cyanidin- 3-Orutinoside, cyanidin-3-O-sophoroside, pelargoni-

ul

din-3-O-glucoside, pelargonidin-3-O-rutinoside,peonidin-3-O-glucoside 2L peoni-
din-3-Orutinoside 9] AEL $-F¥o] Jvtar By o] Ur}4,5]. =HE A=
vitamin C& ©°] /3tar o] iAol I 2% -3}, B-carotineS X3t
st ol Aol A vitamin AR H3LE o] AT AlH f-A]o] E&

At 3u) o] @e tEAohd FHEgo

A APES F8k0] o e Ees &

712 4elA cyanidin® A3 AEES AS

24
= A8S oYl =55 T ellagic acidS &3t o] W= o] DNA
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2. &3]3 = (Polyphenols)

Hd} o= thFe] EZElHlme] drEo] oH, Agtoly &
S A3ATIE a37F Sl welA vk B3, s Azt E4ES A
Adte= A8 kst 2HgE sk AoR e o, ZedEe ASAEdY
7 BobA A Akt & o] Fuxl AEjelA AELU %
Ae st 48 BARTA 2HA A8l E¥¥ES Fig 19 2°] phe-
nolic acids, lignans, flavonoids, stilbenes®. 2 W7 HU} F2]d=S &4 el A}
7h FHekAL o] & IS & FASE doju HFE B2 R E o]F i don
e EYElES ks dds dWrar dE A
Z2 52 radical & F A W9 FaAG o] kAo gt whgAdo]l H&
DT AEFA R AP FE7F FTkste] absiA o] ol rt dolrt
M AkshH A~ E g X (oxidative stress) Aol UYENA = o] & A=A
o] Z = F¥ FTHoltH9-11]. Polyphenol> 3}st2 o 2 wlalarz]ol hydroxyl
group= 73X s}3tEolt). tiEF 8,0007] o]/e] Fx2E zta Aukal polyphenol> &+

[»
L)
)
o,
N
=
i)
o,
£
[ J

B4 9lom, o] flavonoid7} 5] tannin®] 2kl & 2|31 proanthocyanidins 5=+ pro-
cyanidins & = B TH12]

EAQD 2 ol=e] kgl FEAlo} z, A, 271, A 5 Al 4 59
of FEA rEol Jdoem A, A=A B YA Y= 84 SR o=
Mg ZF 98 S wet Az g2A4 SAR13]. oY s SR
wolEet EE R ol g R 3l o]Abe] hydroxyl groupo] EAjEHA &)
L} o]39] aromatic ringS ZEeth ERtE o= 15709 ©hA FAHC 22 T
o] AkA 32 (Ring A)S] Abstel]l wet flavone, flavonol, flavonone, flavannone,

flavan-3-ol, isoflavone, anthocyanidin® = @t} =EgtH o= 7] 231 7
=4S FA1 O 2 phenolic acids, lignans, stilbene= YW UH14]. < A+ 23} u}

polyphenol ©¢] hydroxyl group> e 3g&E3 ¢4 Aststs EAS zb
_]
[e]

al

ar glol ksl S, FY, AE ks A A48 T oI Aygd a3t
AL QATH1,15]. EF, A2 *?:}t:ﬂ_—% Zdsta A vAE 7 24 =S
F Aoz AyA o Art AyEa Y= BQolrie6]
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Polyphenols

Phenolic acids Lignans Flavonnoids Stilbenes

Benzoic acids  Cinnamic acids  Flavonols ~ Anthocyanins  Isoflavones  Flavanols  Flavonones  Flavones

Galic acid Caffeic acid Kaempferal Cyanidn Daidzein Catechins Naringenin Apigenin
Tannins Ferulic acid Quercentin Petunidin Genistein Eriodictyol Luteolin
Myricetin

Figure 1. Various types of polyphenols.
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Phenolic acidsi= = caffeic acidl} ferulic acidZ At} 53], lignine 2] & 9]
M FAdsle AFAZA U5 hemicellulosol] Z23¥ FEH=Z 2E9 oY
Mo ®EE O]9l o]¥l phenolic acidsi= benzoic acids (galic acid, tannins)<}
cinnamic acids (caffeic acid, p-coumaric acid, feruic acid) & T HF= T+ T Y&
™, cinnamic acids”} U ®o| i+ Fo] il &# A T}l Phenolic acids & galic
acide= #d, ofAE HIET dAH}F Tl vFomE EAstH, F2b 32 3749
hydroxyl groupS 7FA|aL le] ug- ZFgt itsto]HA] i F FgEAwold, Al
7 B %L%f}‘ﬁ’/}ﬂ- At &#x At} Cinnamic aicds = p-coumaric acidE S+
=

G gae vk BaElv17).

S50 FEA &A1) Lignane] A

Z
] o™, sesamin®] 7FF Zo] E&A)3k

oot
ri
L
o
2
Ay
By
2
£
—1
9
ek

51
o

(o]
=

-

. [e] a3l = = = Ly =
Lignan< =, 3, ALF & opds »

2
==
[€)

O

o

© % sesamin, sesaminol glucose, sesamolin
CH18].

Flavonoid= 7 7o WAl 1glE& XFsle] 15719 @AhEHoR o]F
), 3709 AE varbEe] Z¢E Fujolth BHE A=l
NS wo B 2] o2 RE HEshr] 98] AdA o
t}. Flavonoid= tlH-& =82 o]lH, phenolic 3}3t==2 T3}
FA =2 EAet) Absl G whe)l 65721 flavonol, flavone, flavanone, isoflavones,
anthocyanidin, flavonol® -+ TH18]. Flavonols®] A3 &= 3t dilstsy g3 2
3 S Forh Y EH S 2 kaempferol?} quercetin®] =3} flavonols H] il
A ue Feg EASHA| T quercetinZt 2 Ag- LA AA EHHEI a5&

m““

zt3 9Jt}. Quercetin?} apigenine vt A ow 7RG Ho] At FEtH o=
% 3lo|tH19]. FlavanoneS S @A, & 23} 7+e 7haio] wo] &Asin, 1 &

%% Hesperitin, naringenin®] &A1t} zAf-2htjd A|A & o)
HlZste] s, g% Ad Az, FdzHE SAHAA &sol  AdHH20]
Isoflavonoidsi= 2] = Al A F3p2]Eol =2 Ay, dF= vAEo &A%t

d A ATH21]

Stilbenet= 2350l &3] EAeHA] LA, Ao X LT EAstes WIS
EFsl= 49l resveratrol?} 2 HE3}3tEo]  o]o] £3%kt). Coumaroyl-Co A<}
malony-Co A7} stilbene synthaseZhi= & Ao 93] A% o] trans-form, cis-form,
piceid®] 37H4 FEl® delA low, 3¢k dakst &S ZEar 18]
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3. 313} (Antioxidation)

IEF A Tl AR 5=

stw, o] At Fell AbA7E $hdetA S E A ehH A3 AEARE(ROS; re-
active oxgen species)”} A=Al ©H17]. &Ad4HA
o, g AF F AFehv]Z(free radical) o] Zo] W3k A7F b A5E 9l
= dF= dEA AoH22]. AFEHZ o] &2 superoxid dismutase (SOD), gluta-
thione peroxidase (GPX), catalase (CAT)S] #H|=Fo] Hojx AikA7F oz A
AEI A el A3 4 Ao E4e oA AF AHS i A7IE o
Eolth23]. AolA FFe A4t B ]
ol doluAl Har x| &2 FA7F o] x
Hol SHHEE HFEste =tes, AFESY e EAE SN

9l tH24,25). BAAEZILE A <]
*J(endogenous) &1+st &4 o]

=

g2 Qleto] Ay

o

=N

Ao A A A A o2 FEH| = 34kl @42 SOD, CAT, gluthione reductase
(GRD), glutathione peroxidase (GPX), uric acid, bilirubin 522 <&z QIrh[28]. T
Sk, vitamin A, vitamin C, vitamin E, selenium, polyphenol, arginine, glutathione ‘s 2}

= FASHAE A F S AEOA AA A o EH[EHE Fhkst g4 o Al
X5 H3sla A4S AAAZ 4 JAohFig. 3)[29,30]. EAEA WHe A Fe
off = A3 ZF2(proliferation)®l] FHSFAIRE, =& FLoA= MEY &S xE
gh ofel FES w AT Aol dojube= &/d4kA= Mitogen-Activated Protein
Kinase (MAPK)9] #}HS F3le] &4d3}et}. Extracellular signal-regulated Kinases
(ERKS)®} c-Jun N-terminal Kinases (JNKs)7} 25 MAPK 2ladg 4SS 53l

o

g3t Jof Hds o &A43) AbaE AE 2E 7oAl ERKsE &4 3} A
713 AE S Efs FU ¥ 2o FAALE INKsEHE Asdd o
A4S gAdstste] MEZE AFH(apoptosis)A I TH31]. o2 A &4 stE INks= =&t
S BEAI 7= 3EAQ] G491 Matriix MetallorProteinase (MMPs)2] &S 24 3}
A thFig. 4). @4AR Q1ste] ity = A d 748k (Lipid peroxidation)= U] <]
dis T3 TATE EFste] & FARE olFste] AW A AE] A
stE 713l AlES] DNA, A4, G d eSS EdACEN AIAPES 9o
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SOD
(Superoxide dismutase)

Catalase, Glutathione Peroxicase

Glutathione, CoQ10 —

Antioxidant Activity

Carotenoids, Vitamin E, Flavonoids
Vitamin A & C

Trace elements (Minerals) & proteins __

Antioxidant
Enzyme

Antioxidant
Material

Figure 3. Antioxidant Activities of Antioxidant Enzymes and Antioxidants.
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ROS

High Concentration Low Concentration
INKs ERKs
(c-jun n-terminal kinases) (Extracellular signal

Regulated Kinases)

Apoptosis Proliferation

Figure 4. Mechanism of cell death and proliferation according to the concen tration of

active oxygen in the human body Nimism.

10

Collection @ chosun



A WA, vevlFe d4kst Z# Q1 L-ascorbic acid (vitamin C), a-tocopherol
(vitamin E), vitamin A o] UTh F8&A<Ql L-ascorbic acid= ;e 4E Al ASH
= kst FAE Zal 913, a-tocopherole AlEEF AbSHE ofARH o] EHEE
M WO glutathoint $HA 714 o= &4kst 28-S $Ht[34]. a-Tocopherol A
XY AkstES YA 7] AFSE a-tocopherol< L-ascorbic acid®] A1t} 9]
< AFslEl L-ascorbic acid< glutathione®l <&l 231 AFslE glutathion gluta-
thione Bhel & Aol of& 2Hel ¥ th(Fig. 5)[35].

T WA, FFEE ol =R gAkst EH2 oF 6000 TOoE GRS HAA
kst S-S AAGH, dakstel 838 4TS sk Aot JtEE ol B

@2 conjugated double bondE Ztil & HETE FRo|w, F Abst oA A
He SAAAE AASE AEXES BHEst E3 JlREol=R/o ts)
A5 Astd tE kA o sds =4 kst S SIS B
TH36]. WA JlRE:o|=F d4bst S EE  a-carotene, [-carotene,

Lutein, Zeaxanthin 5 ©] <] 3CH(Fig. 6).
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st @ikst g4 A3 o == DPPH radical scavenging activity®} Trolox equivalent
antioxidant capacity A& o] <#x 1t} DPPH radical scavenging activity: A} U]

W2 AA7L delocalization®l e = EA|ste] Qb S AfreboZdolgtar g Atk
[41]. 517 nmellA Ho} F33akS zrom, Aol Afrettze]l EAehd WAl
= YERH, o] Arettze] kst EdS A AAE 2 HY e o
2 A wol7l dojdt}. 2,2-Azino-bis(3-ethylbenzethiazoline-6-sulfonic acid) Z}T]ZH<
A}-8-3F= Trolox equivalent antioxidant capacity &2 u]-$- oFA s zf{fojdoz
A FEAS YT ks EHERE dAE 94 Hd T Aow A
o|7} dojit= e ojrh42
ALt ZE o] &3 so]./\ﬁ}

T -

(g

2563

ot

 AFOSRE+= Hydrogen peroxide (H,0»)

ok

scavenging activity, superoxide radical scavenging activity, Peroxynitrite radical
(ONOO") scavenging activity”} UTh H,0,5 ©]&3F A2 AU=ZE 592F H,0,2
?13te] hydroxyl radicalo] A ¥ o] A|AAStE HX1 AlA AU AEE S84S5 9
3= Y7 ol™[41], Superoxide radical< nitroblue tetrazollium 83} 2] AL
A ZEAE Z-83}l+E nicotinamide adenine dinucleotide &S E33}¢] phenazme
methosulfate S %] 7}S1H hydroxyl radicale A%+ Y& o83k A olrh42].

2: chelatingS ©] 83 ksl &4 el Aoz XX O R ferric reducing-anti-
oxidant power (FRAP) assay, Potassium ferricyanide reduction (PFRAP), Hydroxyl radi-
cal scavenging activity 5 ©] AT} FRAP assayi= Fe'" o]20] ¥ = HALEE SA
3}o1[43], PFRAP assay+< potassium ferricyanidei= 4+sl &2 3 Hb-§-3lo] 395 =
HAEE 74 3}o][44], hydroxyl radical scavenging activity> Fe’'7} }AFs} =20 9
& Fe''= 23} w9l 1 Aol A hydroxyl radical?} hydroxide ione HA =
fenton reactions ©]-83lo] ROS % 3}l hydroxyl radicalS A3/d3Fo] deoxyribose
ob WEGAIA FArst B4 Elske dEfelrh4s).
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Neutralized
free radicals
(Lipids)

Neutralized
free radicals

N

ROOH ~ o-tocopherol | / L-ascorbic acidv\ Glutathione
\|[ disulfide

\ radical \\\ |
| | |

ROO .- | a-tocopherol / L-dehydro- _/ | “2 Glutathione
ascorbic acid

Neutralized
free radicals
Collagen
formation

Figure 5. From oxidation and reduction of alpha-tocopherol, L-ascorbic acid The

antioxidant mechanism that comes.
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a-carotene

TR RO R

B-carotene

Zeaxanthin

Figure 6. Representative formulas of carotenoids.
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T AFoly 54 A5l oA ROSEE RNS, cyclooxygenase-2 (COX-2)%} in-
duciblew nitric oxide synthase (iINOS)¢} 2 G4+ ASHESAA T3k 93-& &
Feht}l, 3 nuclear factor kappa B (NF-kB)9} #2 a4+ AlXE U &4tks) Hof )
A dFel #efsts whgorA H5d G40 TS derh46,48]. HTWE
-3} lipopolysaccharids (LPS)Z <1&}o] thAAEZ 2 WA EZe] Aoz HE
A &=, 2F=5 o] 3] O] A Al 3= mitogen activated protein kinases (MAPKs) % NF-
kB ZARIAE A 3FA| A INOS, COX-2, tumor necrosis factor alpha (TNF-a), inter-
leukin lbeta(IL-1B)%F 2 A5 "i7lA] L& =470t iNOS9F COX-2+= 742}

il

us

nitric oxide (NO)¥} prostaglandin E (PGE)9} & A% ubS B AL tjako 2 uhA)A]
7IHA W ARl AERbES fEste] WY w3 AENkEeS ofSA|7ITH49). ¢
54 E4% ROSE YAt diAMEE LPSE &/dstEo] dF5wso= <l
af AbshA ~EHAE SUHAIZIT o]¥ AbstA AEY A FrhE dAks) WA
AE &=t % <=3

N3, A4, DNA 55 AspHoR E4A7]a o
defA ATH50]. EfFO tiAMEelE A 13 FF
©] Toll like receptors (TLRs)7} <#{#13lt}. TLRsi= pathogen-associated molecular
pattern (PAMP)E Q1AIeh= F8&A| oA ulole| 2, Algt, ¥E| 2o} T HAddE
o] Zt= =53 Fxo|th[51]. W=A4E 283t Lipopolysaccharide (LPS)« 1+
Aol zkal Q= MEute] 4 EZ=Z A, LPS binding protein (LBP)9} HEA &

o] 3L TLR4°] ¢Ja <A #t}52,53]. LBPY {0 =2 LPSE <QlA|8lal TLR4E
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7b Qvkar e A JvHs4]. SHAIRF F 7FA] A= X5 NF-kB pathway®t MAP
kinase pathways 74+ 3tH, o] F+ A=ZE T3 E43d tAxs AsEAE
23738 A AY55]. AFst A= Nitric oxide synthase (NOS) & Aol 2]3] A==
g 3714 FHE 48A dth. NOS % endotherial NOS (eNOS)$} neuronal NOS
(NOS)&= AMZA HdY = g42 4EA vt ¥HH inducible NOS (INOS)&=
A A Zoll A LPS AF=ell wAskA welo] S7kshes o= deA drs56]. w4

p=2
sl E7he iNOSE Atehd Aol BEE FAA FAYL HEd el Abshd
O~

2t Mo HAPAA AtsAEG~E Jlsle] DNA, ©ild o otgdds T
Ha sjdE, A2, vAS, gxsteln, EH T e AMS doXit
I d# A QUH57]. NFkBE 95S do7e 954 f4xe waSs x4sa,
¥4 45 WnkSol] ¢ 2 %

Ve ARG FHA ATss). ASA Ao

Kol
F55] skl APABAN 2GS AT ek Y wol AgE

12
™ e

S

A, A 2 FAT 58S ZeTH9 HIZH RO EA A9AlE &3], A
a5l v FAEo] waso] Aol FAHAL gt AHZOEA &
< 37F FekARE Z7IRE 58 G- Aol ozl digh v o]
Ppzs

o
j=i
A7 el Aol A7l AddA dE, WY e we] Huwa itk

|

16

Collection @ chosun



Aol A8 ~EAAE FA

A
D2 NF-xBY @45 dAstH F

Collection @ chosun

f

17



(48 ﬁws

! AT
TLR4 . e

(Toll-like receptor 4) |
MAPKpathway - NF-Kb pathway

[erc] k] [o38 ] l
@& (=]

|
/ iNOS, COX-2 l iNOS, COX-2
\j I ' l:ytok,ines I ' cytok,ines

(ps0 ] )
O

nucleus

%

Figure 7. Toll-like receptor 4 (TLR4) pathways. These pathways induce the tran
scription of pro-inflammatory mediators such as iNOS, COX-2, TNF-a, IL1[3, and IL-6.
;lipopolysaccharide-binding protein (LBP), Myeloid differentiation primary response gene
88 (Myd88), nuclear factor kappa B (NF-kB), mitogen activated protein kinase (MAPK),
phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt).
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AEe A S 2o wel AR B SR Aozt s Al H 7
Aol TRl wel kst S b ARTVIHel 4] vz udet 573

k= % AL Azrgey dA7EA AT
AT T2 A @49 #-EE A9 JgEgen,
high-performance liquid chromatography (HPLC)E <-83}¢] sugar, organic acid, poly-
phenol & anthocyanin®l tf3s}e] =3}l AT}

B. Girard 5& #5H 2=91E Al o]3sta] Ao tisto] A& silen,
H 3k A7 3] A &S HPLCS®F gas chromatography (GO)= ZAYE =43}
ok AgdAy v3Ad AdE 5 sugar componenti™ glucose (5.2—8.8 g/100 g fresh
weight (FW)), fructose (4.4—6.4 g/100 g of FW), sorbitol, mannitol (2.2—8.0 g/100 g
FW)S <918} 3L, acid component A% C 2 malic acid (502.7—948.3 mg/100 g FW),
ascorbic (8.4-15.9 g/100 g FW) &< &<lsision, 3 o= (E)-2-hexenol,
benzaldehyde, hexanal®} (E)-2-hexenal &= &215}3lar, ol#sl A& #+4 o=z <13}

of ZE AgE o83 FAA 7hedol thatel Bais3itied).

il

< l"'ﬁ:*i 3}951'“/}. sugar “Jit

He= AFelA 71 He slem geluy, datst g4 B s 3= Mol A

AR = A group 8AAFH 7t HoRE SIS

[1]. ©o]° ¥ A= Valentina Usenik 5= FE| 4

715 7R 291E Aol g8 & Zeds S it

2~91E Aol EZ3$he sugar, organic acid, polyphenol 5= HPLCE &-83lo] A3}
3

skoith. Ad A3} sugar A (glucose, ructose, sucrose, sorbitol)2] 3t 125-265 g/kg,

sugar, organic acid, polyphenol &

-

organic acid (malic acid, citric acid, fumaric acid)< 3.67-8.66 g/kg, total polyphenol<>
44.3-879 mgS 213}t Total polyphenol ¥} organic acid contents] “J-337|=
Ezo ule} thErha B3k TH6S).

Seeram o< 2=91E Aol FEEA 2] HPLCE ©]-&3lo] A

Sh
i
1
ftlo
ol
32
K
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A A4S 3 23} cyanidin-3-glucosylrutinoside®} cyanidin-3-rutinoside®] =415 &
letal st shlvh2]. Eh A8 dAsiAlER 2E % tert-butylhydroquinone,

butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), B]E}Y] EX.t} ¢
FE2E9 125 pgmLe] FXolA O Foivta 93 o™, cyclooxygenase-101 A
45% cyclooxygenase-mw 47% A S-S Fskvkar Bk vH2].

Goncalves 5= 29E AYE vwa2 F

% %:__ [ JRE =g Ia T =
HPLCE &85} A& T2udd S 31301, A2 neochlorogenic, chlorogenic,

hydroxycinnamates, p-coumaroylquinic acid, Cy-3-glucoside, Cy-3-rutinoside, catechin,
epicatechin, rutin, cyanidin-3-rutinosideS €135} 31, §H4Fst €42 cyanidin-3-rutino-
side . UF= p-coumaroylquinic acid®] o] o fFoldo=r 43 A4S el
3 KIS TH66].

Kim & olg] FFoA 29E Al d=e 4o AW A4 Alx BS
el i) vlal HrrE AFsigion, A4 MEE PCI2 cells AHE-8F3ITH6S].

HPLC ¥4 Ay} 4 71x EFF9 ~9E A g oA phenolicsS ZF7Z} 92.1-146.8 mg,
gallic acid 146.1-312.4 mg, anthocyanins<> 30.2-76.6 mg, cyanidin 3-glucoside->
49.1-109.2 mglo. = X1l 3}31 2™, neochlorogenic acid, chlorogenic acid, p-coumaric
acid, quercetin, kaempferol, isorhamnetin= &<lo] =Tt} anthocyanins®] &&Fo] =
SFE AL EAS BEsta A AEYARZYEH A7 AE PCI2 cell Eifﬂ—%

al

]
galel o, etEAJobdo] FH-SS4E antineurodegenerative activity®] UTFAL H

Abn 8 AHAGAN S 29E Ao A5 2EE
slar byt 2 Eabksto] tidk A EAl S A 3F 91, hexane, ethyl acetate, buta-
nol, distilled water &l digh F ZEdE FFY F ShE o= IS H

Wt A¥} B35 F ethyl acetate ol A 5.24%, 3.76%= 7 =2 w25 g9l

o

#7180 B8 F%

ol
o

N, St OS2 A Listeria monocytogenes, Staphylococcus aureus, Salmonella ty-
phimurium® A3 Az oA wel dF o4 we FF AL Aevi

1 31319 TH68].
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Pronus avium L.
(Imsil, Poland, Chile)

Water extract 70% ethanol extract

(IW, PW, CW) (IE, PE, CE)

Aqueous layer

n-hexane fraction
(IEH, PEH, CEH)

Aqueous layer

Ethyl acetate fraction
(IEE, PEE, CEE)

Water fraction
(IEW, PEW, PEE)

Figure 8. Isolation diagram of Prunus avium L. extracts from domestic (Imsil region)
(Iw, 1IE, 1IEH, IEE, IEW), Poland (PW, PE, PEH, PEE, PEW), and Chile (CW, CE,
CEH, CEE, CEW).
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A2 AR R Y
A1 A AY A5 R A

1. 248 A=

AT AHE 2AE At 94, FAs, Ad 3FOE 20204 s 58
© ol T BUiES] Aol BFd FRI AM] BHER FU EE
o 49 AmE Huab] As) G2 249 F FAREY FHE AL S ke T

Ao A FEo] AFRE A9k ethanol (DUKSAN), methanol (DUKSAN), ethyl
acetate (DUKSAN)S A&l o, Z+& A& A3S 91s8te] 1,1-Diphenyl-2-pic-
rylhydrazyl (DPPH, SIGMA), L-ascorbic acid (SIGMA), 2,2’-Azino-bis(3-ethyl-
benzothiazoline-6-sulphonic acid) (ABTS, SIGMA), folin-ciocalteus phenol regent
(SIGMA), potassium persulfate (SIGMA), KCl (DUKSAN), NaCl (DUKSAN), NaCO;
(DUKSAN), Na,HPO, (DUKSAN), KH,PO, (DUKSAN), gllic acid (SIGMA), aluminum
chloride (SIGMA), potassium acetate (SIGMA), quercetin (SIGMA), kaempferol
(SIGMA), isorhamnetin (SIGMA), quercetin dihydrate (WAKO), 6-hydroxy-2,5,7,8-tetra-
methylchroman-2-carboxylic acid  (trolox, SIGMA), HCl (DUKSAN), methanol
(THERMO FISHER SCIENTIFIC), phosphoric acid (DUKSAN), ethanol (THERMO
FISHER SCIENTIFIC)S AH&31ith HPLC #4 0] Al BE A|9kS HPLC grade
Aoke ALgaaT.
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S8 AL ARgargen, %WHM%E A4), =9l
ETE, S 7 2 kg® TAske] ASkE A § 50TolA 24 h w9t &
O

oftl

Aoks AA + 4% Adx7F 59 72 29 E A S/7TE 1110 (ww)e] H
_‘6’: T+ o

2 A 7FetFEH o Z A autoclave 100 CTolA 90 minE<t F=3Fth.
= § ¥olxl F=FE2 Whatman No4dE ©]&3to] o3s & AdsFH7E o &
gto] &5 5 kst 44 B SR Y 58 St B4 8 AREE ARSI
3. 74535 2 5 &2 (Ethanolic extract and fractionation)

Aoks AA F 4% dx7F 489 7k 29 E Al2let 70% ethanols 1:10 (w/w)
o] M& R HAF T F225+3C)olA 72 h B¢ FEEAL 5 F Aoz F
ZES Whatman No4E ©]&3l0] o33k & 7tsE7]1E o] f3le] 5% T AR
3}% 2™ hexane, ethyl acetateE ©|-&3}¢] BaE 39} 7z =5y 1@ gao

x2

%
$% 7 ALgSth 9% 2 0% T4 FEE SFRE Table. 19} ol EAG

th F& 8 HAL Fig 83 o] sl
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Table 1. Abbreviations of sweet cherry extract

Sample Abbreviation
Domestic(Imsil, Jeonbuk) Prunus avium L. aqueous extracts Iw
Domestic(Imsil, Jeonbuk) Prunus avium L. ethanolic extracts IE
Domestic(Imsil, Jeonbuk) Prunus avium L. ethanolic extracts EH
- Hexane fraction
Domestic(Imsil, Jeonbuk) Prunus avium L. ethanolic extracts IEE
- EtOAc fraction
Domestic(Imsil, Jeonbuk) Prunus avium L. ethanolic extracts EW
- Water fraction
Oversea(Poland) Prunus avium L. aqueous extracts PW
Oversea(Poland) Prunus avium L. ethanolic extracts PE
Oversea(Poland) Prunus avium L. ethanolic extracts PEH
- Hexane fraction
Oversea(Poland) Prunus avium L. ethanolic extracts PEE
- EtOAc fraction
Oversea(Poland) Prunus avium L. ethanolic extracts PEW
- Water fraction
Oversea(Chile) Prunus avium L. aqueous extracts CW
Oversea(Chile) Prunus avium L. ethanolic extracts CE
Oversea(Chile) Prunus avium L. ethanolic extracts CEH
- Hexane fraction
Oversea(Chile) Prunus avium L. ethanolic extracts CEE
- EtOAc fraction
Oversea(Chile) Prunus avium L. ethanolic extracts

CEW

- Water fraction

Collection @ chosun
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A3 AEF ZYAEdFE FF A
1. & 39 = &= (Total Polyphenol Contents)

B 5o A= Total Polyphenol Contents (TPC)E Z133}7] 9|3} Folin-Denis™
TRl A H38]. TPCE ZAs=d 2o gallic acidE standard 2 3]
Z=WY gallic acid®] S vjAHo = SASQT w53 7 FEES 500 u
gmL FEZ2 3|Aste] ATt 7 == 03 mL9 0.2 N Folin & Ciocalteu's

phenol reagent 0.3 mL, 2 % Na,CO; 0.3 mLE 2 =3t & A4 30 mins <t

N o

HE-S- A1 T, &3 %=+ ELISA microplate reader (Synergy HT, BioTek Instruments, Inc,
USA)S A83+e] 750 nm IFgol A 245491t}
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ghR mol= FHFS Moreno 58 WS At SAHSATH39]. FFT
=5 500 pg/mL FEE FAete] AT 24 FEE 0.5 mLok 10 %
aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1 mL, ethanol 4.3 mLE 2 7}
sto] Z3stal Ao A 40 min F<F WESAIF T F¥ =+ ELISA microplate reader
(Synergy HT, BioTek Instruments, Inc., USA)= AF&-3le] 415 nm g4 FHEE

2ajahgin.
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A5 A AANE LB ZERE vIA FF 2y
1. High performance liquid chromatography (HPLC)
EEETIEY

2o 4 BH2 A8 HPLC WE ALg

AM GAES 50:20:8 3¢ H]&

e, R, 9 290E A FE
sl 2 AEe) 84 goe ous

2 Azste] AT,

o
2
—r
(=)
—_

2) 2= WA (Flavonol glycosides) -89 A
A=A 0]43E 100 mgs AH3A FFste] 100 mLy-3] ZehxHo FH3
HeteS 71kl Atk AHE 100 mgs AL FFske] 100 mL -

5
5
AEeae] A F AEES skskel gk olaUUE 25 mge FHSHA

aQ

Agatel 100 mL ¥3 Fekazol A ¥ e Ahstel Agatarh 9o wFE
ANE ML GYEER ANt EFEA0E AEHS

(3) NE HAE

7 AEe o4 dxd AEE sk AFEsaL, E4% powders Rot 4T
of Bt thg EAo ARESSIT 3l powderel 100 mgs dUSHA A =S}
o bl g AdETaTd A § 10 mL 84 8S Thskal 90T o] 8]
1 h &< 7heaslslaitl. 919 A 8992 045 um membrane filter= o 3}3}¢]
Aggelow s

ZgnE odAd BAL HPLCE o]E38te] HA4890™ Chu Chend W}
Yuangang Zu®] ®WHS W] 2 8e}¢ItH71,72]. HPLCE Shimadzu LC-20 series
(Degassor : DGU-405, pump ; LC-40D, Auto Sampler : SIL-40C, Photo Diodie Array
Detector : SPD-M40, Column Oven : CTO-40C, Japan)Z A% o +4 212

Table. 29} 2Th FA o] AFES BE N2 045 um filter2 o 2}3te] 41351300}
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Table 2. Analysis conditions of high performance liquid chromatography for flavonol

glycosides analysis

Analysis condition Explanation

HPLC equipment Shimadzu LC-20 series

i 0.1% phosphoric acid in ACN : 0.1% phosphoric acid
Mobile phase

=40 : 60
Flow rate 1.0 mL/min
Column Capcellpak C18 UG120 (250x4.6 mm, 5.0 & particle size)
Oven temperature 35°C
UV wavelength 370 nm
Injection volume 10 pL
Total run time 20 min
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2. HPLC/Mass spectrometry (HPLC/MS)

A8 AlEE HPLC 24 Al 22 dAE=2 Aeste] 40l ARg-shaith
B oA 42 LC/Q-TOF/MSE ©]§38te] 41383tk UHPLCE Agilent 1290
Infinity(MS Q-TOF : G6550A, Ion Source ; Sual AJS ESHZE A H o 4
< Table. 33} 2T} A0 AES BE &N 045 pum filter= o Hale] 745191

.
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Table 3. Analysis conditions of wultra high performance liquid chromatography for

Flavonol glycosides analysis

Analysis condition Explanation
UHPLC / 1290 Infinity (Agilent)

HPLC equipment MS Q-TOF / G6550A (Agilent)

Dual AJS ESI

A : 0.1% Formic acid in Water
Mobile phase
B : 0.1% Formic acid in ACN

Flow rate 0.3 mL/min

Agilent EclipsePlus C18, RRHD column.

Column
(50 x 2.1 mm, 1.8 pm, particle size)
Oven temperature 35°C
UV wavelength 370 nm
Injection volume 1.00 pL
Total run time 20 min
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A6 2 Ptz Y =A

1. ABTS radical scavenging assay

o
ol
ol
32

ABTS &0z 2% 542 Re 59 WHS 43} 73]. 7 mM
ABTS®} 245 mM potassium persulfates 1:1 H| &= Ao A 24 h
WA stk 730 nmoll A &3 E7F 0.700£0.020] EH == PBS (pH 7.4)% 3] &}<]
ABTS stock solutions A3} 5%3 FE5ES 5-1,000 pg/mlLe] FE2 384
sto] A3 skglth. ABTS stock solution®} 3] 5:12] BH]E = E33to]

G A 2522C O 2 15 ming <t WAl & S X ELISA microplate reader

1%
ot
e
i
td
o

(Synergy HT, BioTek Instruments, Inc., USA)S AF&-3le] 730 nmollA 54313 o
positive controlZ troloxE AFE3}TE. ABTS @tz AAEAHLS Als w7 O
o] FHES 50% sk et wER 7 7Y FEE9] ICxy #e

s,
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2. DPPH radical scavenging assay

DPPHe) 9]t gt]Z 24 %< Blois® HHS 543t =435ItH74]. DPPHE
MeOHl| £33t 0.1 mM DPPH stock solutions #|3=3to] AF8-3}9lTh MeOHS
ARgEle] %% FEES 10-10,000 pg/mLOE 3]skl AR&EITE 0.1 mM
DPPH £9& 500 ulo} v=E2 A3 55 500 pbs E§35t] 15 mins <t
Ao Wk & FFET  ELISA microplate reader (Synergy HT, BioTek
Instruments, Inc., USA)S A3} 517 nm oA =43} Th. Positive control =
L-Ascrobic acidE AF&-3}91 T DPPH radicaloll &3t A% ICs Sullvhs ARS8
fxzae FHEE 50% A7 283 s 5= YESlth

absorbance of control — absorbance of sample

Antioxidant activit =
ntioxidant activity (%) absorbance of control

x 100
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A71dFE5 55 573
L AXE o R A

RAW 264.7 macrophage cell> $HAZF2-8]oA] Fuljste] AFslglom, A
vl kS 918 10 % Fetal Bovin Serum (FBS, HyClone®, USA), 100 units/mL penicillin
2 100 pg/mL Stereptomycin (Welgene, KOREA)©] 3¥H%¥ Dulbecco’s modified of
Eagle’s medium (DMEM, HyClone®, USA) WA S AM8-38t%l o™ 37C, 5% CO, &A)
39| incubatorol| A1 Wl &F }SIT)

2. MTT assay

7t N85 A FEE 8 MTT assays AH&3te] A3 MTT as-
sayi= A|3ZU] mitorondria®] dehydrogenase®l| 2]3A MTS”} formazan® = H3}s}=
As ol&ste A= A formazan®] SEE FAste WHolth AXE 24
well plateol] W3t VA AEES 5EE 24 h 5 Ags & A& e
AIZZE MTT (0.2 mg/mL)A2Fell 1 h &<t vES AT A5NS A AL well T
200 puLe] dimethyl sulfoxide (DMSO)E ¥ A4 ¥ formazan crystalsS 5o Utk
vl 8O 2 microplate readers ©]-83} 540 nmoll A SHFEE FASIN L, AlE A

E2E obPAE AelehA B vehicle A F} 135}

N

3. Nitric oxide (NO) assay

Nitric Oxide (NO)2] &%=+i= N-(I-naphtyl)-ethylenediamine, sulfanilamide, NO, 7} 4+
53Fo] azo couplingS ©|FA &=, o] 7 @l FEWZF 540 nm o I A FH
e FFE S ZA "ok olE &3 WHOE  griess reaction (0.1 %
N-(1-naphtyl)-ethylenediamine in dH,O, 1% sulfanilamide in 5% phosphoric acid = 1:1)
S o]&3te] 540 nmol A FFEE SAHSIGTE 6 well platee] 2.5x10° cells/well =
RAW 264.7 cell& #53F3L 37°C, 5% CO, incubator, 24 h W F3}3ITE RAW 264.7
celll LPS 3 pg/mLE AH#lstil A EE5s =82 A28 24 h wjdatalnt. it

o] Bt & wlY FSH 100 uLE 96 well platee] F3}iL griess reagent 100 uLE
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do] QFAo) A 10 mingt HE-S 3+ & microplate readerE ©]-83F0] 540 nmoll A &3
=5 54353 Y NOEXT sodium nitrite (0, 20, 40, 60, 80, 100 pM<2] NaNO,)E
3t BF S FHokaL ol & Mluste] A ks AbEsiGith s 24

H7F= LPSYF A3 controlZ}t Bl mEle] NOQ A Ho] Zole AE=Z syl

l

4. Western blot analysis

2} %2l iNOS9} COX-2

M

RAW 264.7 macrophage A|XoA HdE+= A53A
o] whuld rd 9l signaling thAFHG A R AR A= &S Lot
#3l western blot analysisE G~83FSith A E-S wjgo] E A 2-33] PBSE
M2 S lysis buffers M7l cellS lysis A1ZITh 2 %, 12,000 rpmoll A 20
min ¢t YA E2]3F3Ith Bradford®S ©]-83Fo] protein®] A& SAsIR o, o

W28 10% sodium dodecyl sulfate-polyacrylamide (SDS-PAGE)Z WA #2353l

ruln F

o

_

.

]
Ll

o

polyvinyildene difluoride (PVDF) membrane®l| transfer &}91T}. Membrane= blocking
A7l %, 2.5% nonfat dry milk7} &% Tris-buffered saline®] 0.2 % Tween-20
(TBST)ell 12 A5 FaL 2ol 4 h &F vHEAZ 12k A9k vhg-A]1 7]
membraneS PBSTZ 3 3] AZ3ta 22} A9 424 2 h &2t d-GAZ Hol
TBST=Z 3 3] A% 3} ECL advance detection system®. 2 Z} band®] =& S
153t Western blot ©.= Tz W A 3l7] 913 B-actin, iNOS, COX-2, I
kBa2] U=}&A 9} anti-goat, anti-rabbit, anti-mouses2] ©|X}&A = Santa Cruz
Biotechnology (CA, USA)ZH-E F+913le] ARE-3FiTh.

==
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Weight of concentrated sample afterextraction (g)

X
Weightof dried sweet cherry 100

Yield (%) =

Ay A9E Ag FZ=EZ0A CW7F 29.28%, CEZF 28.49%, Z 3= A~ E A7
FZEEAA PW 30.39%, PE7} 36.01%, 94 Z=E A FEZEANA IW7F 22.66
%, IE7} 21.46%21S 3Helstg o, 2y ~9E Ay FHE9 2 ~9E A

== =
ZudA deFEE] & s4e 7 A =

% Fo] 27 ¥ Eged, o
Aol ol 23 o ¥e o BHAT AW, FRs 29 A F3E
NHE 70% F4 FEAA U & FHL AT 5 YA o Fas 2=
A F2Eol Aol 29E A F2E, 98 290E A FERRG 24

= &
=49 g =245 9 Bol et Ao dddn
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Table 4. Extraction yields of Prunus avium L. extracts from domestic (Imsil region)
(IW, IE, IEH, IEE, IEW), Poland (PW, PE, PEH, PEE, PEW), and Chile (CW, CE,
CEH, CEE, CEW)

Sample Weight (g) Yield (%)
Iw 45.31 22.66
IE 42.92 21.46

IEH 0.38 0.87
IEE 0.68 1.58
[EW 38.88 90.58
PW 60.77 30.39
PE 72.02 36.01
PEH 0.46 0.64
PEE 1.93 2.68
PEW 60.91 84.57
CwW 58.55 29.28
CE 56.98 28.49
CEH 0.34 0.6
CEE 0.65 1.14
CEW 48.08 84.37
37
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A2 A F AedE FF =4

1. Total polyphenol contents (TPC)

AC
o
e
gﬁn
it
e
i
[»
4o
m
i—'&
AC

TPC =74 A= Fig. 99k 2on], i ~9E A
2 TPC %4 ZA3E 313 ¥ CEE, PEEY 3

P
o
)
o
ity
Y
B\
o,
i,
32
)
o

A 29 E A FE25, TH= 29 E A FEEl= v54 polyphenol =

s A
l
dol B2 Aom ddH, o] whel A A9E AP FE= TPCAAME IW,
%

IE, IEE, IEWol A H]52%F k9] polyphenol &2 S 373 Aoz Atz drc)
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Figure. 9 Total polyphenol contents of (A) P. avium L. extract (CW, CE, CEH, CEE,
CEW), (B) P. avium L. (PW, PE, PEH, PEE, PEW), and (C) P. avium L. extract (IW,

IE, IEH, IEE, IEW). The data are represented as means = SD of three independent

experiments. GAE Gallic acid equivalents, *** P < 0.001 versus.
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A 3AF ERREE FFF ZA
2. Total flavonoid contents (TFC)

TFC =% Z¥= Fig 109} Zon, Za= 29E AT FFE, 94 29E A
= 3|

=
2] FZ& TFC 24 Z3E e8| 2H PEE, IEEY Zto]l =4 =4 Hr}. o=
ZHE 29E AY FE2E, 94 29E AY FEEol+= ¥=4 flavonoid &3 0]
B Aoz daE, o vk AY 29 E AP FEFEE CE, CEE, CEWY
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Figure. 10 Total flavonoid contents of (A) P. avium L. extract (CW, CE, CEH, CEE,
CEW), (B) P. avium L. (PW, PE, PEH, PEE, PEW), and (C) P. avium L. extract
IE, IEH, IEE, IEW). The data are represented as means = SD of three independent

experiments. GE Quercetin equivalents, *** P < 0.001 versus.
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Al 4 A ARE Q=59 ZEEE vGA = B4

Zd= 29E Ag] FE5E2 PW (quercetin 1.88+£0.08 mg/g, kaemferol 0.43+0.01
mg/g, isorhamnetin 0.38+0.02 mg/g), PE (quercetin 2.11+0.09 mg/g, kaemferol 0.48+0.01
mg/g, isorhamnetin 0.45+0.01 mg/g)°l Al -2 quercetin, kaemferol, isorhamnetin®] 3%}
FE AT o dden, Y 29E AP FEE, 9H 2HE Ay FEEC
CW (quercetin 0.43£0.01 mg/g, kaemferol 0.26+0.01 mg/g, isorhamnetin 0.042+0.01
mg/g), CE (quercetin 0.89+0.02 mg/g, kaemferol 0.41+0.01 mg/g, isorhamnetin
0.042+0.01 mg/g), IW (quercetin 0.44+£0.04 mg/g, kaemferol 0.17+0.02 mg/g, iso-
rhamnetin 0.038+0.03 mg/g), IE (quercetin 0.72+0.01 mg/g, kaemferol 0.24+0.01 mg/g,
isorhamnetin 0.058+0.01 mg/g)ol A& tha S &S 8213513 th(Table. 5).
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Table 5. Flavonol glycosides contents of P avium L. extract from domestic (IW, IE),

Poland (PW, PE), and Chile (CW, CE)

NO. Sample W IE PW PE Cw CE
1 Quercetin 044 + 0.72 + 043 + 0.89 + 1.88 + 2.11 £
Dihydrate 0.04 0.01 0.01 0.02 0.08 0.09
2 Kaempferol 0.17 £ 0.24 + 0.26 + 041 + 0.43+ 048 +
p 0.02 0.01 0.01 0.01 0.01 0.01
3 Isorhamnetin 0.038 £ 0.058 £ 0.042 =+ 0.042 £ 0.38 £ 045 +
0.03 0.01 0.01 0.01 0.02 0.01

Total 0.648 1.018 0.732 1.342 2.69 3.04
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AEFEA 7= 242 %S A= 71712 1912:d0] Thompsonell o8l A A=k

etk AFEAVIE 549 AFS A% o dste HE 5745t

e | ol el el WAE B AT EFam s9E

g, FE==, dd 29E AP FEEY EHERxolE TS vl 45

ARAN TA= 29E A FEE, Y 29E AF FEES CW, CE, PW,

PES} 4 A9 E AP FEE9 IW, IEA A negative & <ol 4] kaemferol, quercetin,
% [e]

I3k th(Fig. 11).
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Figure 11. HPLC/MS profile of P. avium L. extracts from domestic (Imsil) (IW, IE),
Poland (PW, PE), and Chile (CW, CE) and standard mixture using diode array detection
at 370 nm. Numbers indicate the following: (1) quercetin dihydrate, (2) kaempferol, and
(3) isorhamnetin. (A:IW, B:IE, C:CW, D:CE, E:PW, F:PE, G(G:Standard).
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Figure 12. Quercetin standard curve for HPLC.
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Figure 13. Kaempferol standard curve for HPLC.
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Figure 14. Isorhamnetin standard curve for HPLC.
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A5 A Fs Y SA

1. ABTS radical scavenging activity

giksl EHA S radical scavenging® . =4 3F= ABTS radical scavenging W% -2
SAS e =0 aAgde] 2 AR AR o, @At 54T
A3 244, A4 mF AEo45E AAWoItIS] ABTS o1z A451AE) po-
tassium persulfateE <33} ABTS radicalo] A =™, o2 WA F= H]|A
HE o] &3lo] kst S SAHSE Wy olth. ksl A e 23] ABTS radical©]
BAnw A4 TP Welh dojuith wANE 0§ 8 FAss 24F
ABTS radical> %o]< radical®] Wslo| w2 =74 whyolth

ABTS radical scavengings 5743 23}, ICsit<2 == 291E Alg F5&, Z
g =9E A FE2E, 4 =HE A FEEY F8v9 £ e vl

o 4= CEE°lA] 15220 pg/mL, PEESIA] 9830 pg/mL, IEESIA] 14230 pg/mLol A

A4 xS P o] AN on, Eae ~9E A 2T PEWE 543
SR ICoRe 2e 4 9T 1 o BE 86 F3E ARAA T 340l
28 HAsRon(Fig 15), T4 FEBAA FAF AN} AL Aol AR

49

Collection @ chosun



1004 (A)

Activity (%)

40

—a— Vitamin C
—C— CWY

20 - — CE
—a— CEH
—m— CEE
—— CEW

0 200 400 600 800 1000

Concentration (pg/mL)

100 1 (B)

N
-

Activity (%)

40

—a— Vitamin C
—o— PW

20 ~ —»— PE
—&— PEH
—&— PEE
—0— PEW

0 200 400 600 500 1000

Concentration (ug/mL)

100 4 (C)

Activity (%)

40

—®— Quercetin
—o— W

20 4 —— |E

—— |EH
—a— |EE
—0— IEW

0 200 400 600 800 1000

Concentration (pg/mL)

Figure 15. ABTS activity of (A) extracts of Prunus avium L. (CW, CE, CEH, CEE,
CEW) and (B) extracts of Prunus avium L. (PW, PE, PEH, PEE, PEW) and (C)
extracts of Prunus avium L. (IW, IE, IEH, IEE, IEW). The appropriate amount of
Vitamin C was used as a positive control. The results are the mean = SD from three

independent experiments.
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2. DPPH radical scavenging activity

E
ol

ol
2

Hl w4 QFA S Abf-2tt]ZH-S 2= DPPH radical scavenging= 2o
Z 275 Arhelv, AAdEe] s FHE S
| =

o 5}
gate vAgoR wol B4 Aot FUYo] BEFE FOiT 27
o i

=

X, [H
>
ot

scavenging®| polyphenol¥ flavonoid && e gt it & Ax= 4§ 3
ATHAL 3} TH77]. DPPH radical 194 o g2 s
Well A gels] = gatsl Wty Sy v vty 2,
Aok Qd9lHo® wHEolZ DPPH radical> 9143 radicalolo] WA o2 2 &0
EAEE et A Hrrer] AR dabsiAle] Hrpgges o
DPPH radical scavengings =743 A3 e ~$E Ag FEE9 CEolA 115.16
pg/mL 7 %2 @4kst &de] gl lon, F9= 29 E Al F5=9 PE|
A 55.12 pg/mL, PEH 56.24 pg/mL, PEES| A 48.64 pg/mL= %o a3ty g4 o
gt da A9E AY FEE9 IENA 6531 pg/mL, IEHANA 71.59 pg/mL,
IEE 79.61 pg/mLE =& 3Akst A4S glo] ERl=UAtkFig. 16). 24 F=&4
gk DPPH radical 27 @42 vl s F4 FEE9 F8E &ty 5% &
e Bow, A A~QE A F A 2

o

Aol A ¥ BHS v g9
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Figure 16. DPPH free radical scavenging activity of (A) extracts of Prunus avium L.
(CW, CE, CEH, CEE, CEW) and (B) extracts of Prunus avium L. (PW, PE, PEH,
PEE, PEW) and (C) extracts of Prunus avium L. (IW, IE, IEH, IEE, IEW). The
appropriate amount of gallic acid was used as a positive control. The results are the

mean + SD from three independent experiments.
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Aed IFdEF 55 A
1. MTT assay

RAW264.7 cell®] BEEY A5 24 AFdA FEH ARIE)Y 7o 5k
AARst7] flste] $H ARE H(50-800 pg/mL)= 2] F MTT assay=
Aleke] cell viabilityE 7838t 2t §H A= (CW, PW, IW, CE, PE, IE)E &
HZ 24 h A3 RAW 246.74 celld]l MX AEES 2135 A, Tx%ﬂ?“ﬂ con-

il
}-H TR

trolS WHAE 7|Eo =

PW, PE, IW, IESIA =% &

A g2 gz vl§] 25 ofFd HAo] YEYA| °‘9}E}(Flg 17). ©] ZA3}q
[e)

g} Nitric Oxide (NO) A4 oAE Elstr] 93t AgS Y3}k
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Figure 17. Cell viability of RAW 264.7 cells with the extracts. (A) CW, (B) PW, (C)
IW, (D) CE, (E) PE, (F) IE. RAW 264.7 cells were treated with the extracts (50-800
ug/mL) for 24 h. The results are the mean + SD from three independent experiments.

Different letters are significantly different by Duncan's multiple range test (p<0.05).
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2. Nitric Oxide (NO) Analysis

Nitric Oxide (NO)¥ ROSZFNA 935S FEA7]I= 9TS st o=z 4HA
Rom, o]zl NO7F ®Wol AAAHH T35, € 5
SE3HA AAEE 952 W8 adE A7 ASHoR FAo] oW

Wigs 2 A7t ueARon AddE 4 vk

RAW 264.7 celldl 9% H2E54< LPSE Agslo] 458 Fx3a $H A8
(IE)yg &4 Fodte] NO A4 < o
W, LPSE A3 oAM= 58S FEAIA FAER ] 21447.17 %E A4St
Aom, CWE 50 pg/mLE A3k AlFol|A 173.53+6.35% 745, 100 pg/mL
2 AgF A BAAME 16324+6.73% % = JFH R 4TS B CEXE 50
pg/mLE A gld AlFol A 166.3145.87% A8, 100 pg/mLES 223k A 5ol A]
= 153.63+1.11 %= = gEHow 4TS HATH PWE 50 pg/mLE A3
A Bl A 183.9244.35% ZABFA AL, 100 pg/mLE A E]3F Al Rl M= 169.94+8.28%
2 ¥ oFEHor IAI}S WY PEE 50 pugmLE Ad A Eo)A
144.79+8.55% Z+A3F3aL, 100 pg/mLE A 2|k Al S0l A& 120.08+5.60%% % 9
EXo0 2 TAaTS HAT IWE 50 ugmLE A 2s Al5olA 198.19£3.35 % 7
3L, 100 pg/mLE A3 AlFo M= 178.48+5.81%% T oFEH oz ha
HATH IEx 50 pg/mLE A s Al5olA 153.23+4.89% 7HASSIaL, 100 pg/mL
A3 A RO A= 144.4482.07% % = oEH 0w 4TS BT
370 % FA FEFE FolA 100 pg/mLe] FEAA 7HE 43 B4
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Figure 18. Nitric oxide production of (A) CW, (B) PW, (C) IW (D) CE, (E) PE, (F)
IE extracts. RAW 264.7 cells were treated with LPS alone (1 pg/mL), or with LPS (1
pg/mL) and extracts (50-100 pg/mL). The results are the mean £+ SD from three
independent experiments. Different letters are significantly different by Duncan's multiple
range test (p<0.05).
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3. Western Blot Analysis
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(A)

iNDS A
COX-2 —
B-actin

con LPS

50 ug/mb 100 ug/mL

(B}

IkBa
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B . B o B aE 3

con LPS  50ug/mL 100 ug/mL

Figure 19. Inhibition of iNOS expression and MAP kinase phosphorylation by IE in

LPS-activated RAW 264.7 cells.

(A) Effect of wvarying concentrations of IE on

LPS-induced iNOS and COX-2 inhibition. (B) Immunoblotting for IkBa. Cells were

pretreated with IE for 1 h before LPS (1 pg/mL) stimulation for 15 min.
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