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Abstract

Peach seeds contain a large amount of phenolic components and exhibit excellent physiological effects in various
diseases. We examined the antioxidant effects of stone and seed of three peach cultivars (Miwhang, MH; Kanoiwa
hakuto, KH; and Cheonhong, CH) by 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay, ferric reducing activity of plasma
(FRAP) assay, and cupric ion reducing antioxidant capacity (CUPRAC) reduction. The results showed that the
stone extracts of CH had higher levels of total phenols and flavonoids than those of the other cultivars do, and
the stone extracts of KH and CH have the potential to reduce DPPH, FRAP, and CUPRAC activities. In addition,
we found that KH, MH, and CH stone extracts decreased nitric oxide generation in RAW 264.7 and BV2 cells.
The total phenol and flavonoid contents had no significant correlation with anti-oxidant activities. On the other
hand, the anti-inflammatory activity had a low linear correlation with anti-oxidant activities and total phenol and
flavonoid contents. The present results suggest that the correlation between antioxidant and anti-inflammatory effects
of stone and seed, and the appropriate combination of the stone and seed extracts could be used as an anti-inflammatory

treatment and prevention material, respectively.
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H"[f?"]’(Pﬂmus persica L. Batsch)= 20| 2} Rosaceae), A
E(Prunus), E01 <+ Amygdalus)©ll $5h= &0 99
*c}] JJr‘riH TAEE TS dEelm {714k dzEH E,
F5-5FaL IS aspartic acid, serine¥} 22 o}
= ?}; St AUTHS). E<eol AA Fakst 2 o
% AFAE ok Hol 7Ex] 9] dldoHIO E FEE
A ‘Vﬂ—i}xﬂ 2l tocopherol 2 4] 3H213}AQl BHAK
A3t g4tkst g 35 YERY 12, hyaluronidase ] 3] o
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3k = B AdA e 5 ETE2 ketoprofen
o= &4do] ¥roL, ibuprofen®} indomethacin 2 th= 3=
AT FF vehdthe A57F EaEATke). A%
d AEM = 46T dF A= Al F4L& 53
Heom, Felvs 3 Feti ot g ofo wE it
st @ o Z AfolE HolA| &%), HEot
7}y 9} 3-89 JolAE|o|E FEEL ascorbic acidol
ATl =& kst @A I S 7RIt By
ATH®). T3, dZFE F17tel| A ekl &2 wol] AFRE Q]
9 ERlof W3 AT 2 SRS o, AT
T A A AgllA S5 Ay g BaEglon
tyrosinase A3l &/d o] 71t QhA AL Fof| ofgh A
A A} A, in vt in virod| A 3}8HA,) A EEHA Q1 <la}
of o3t DNAS] &7& 7AI3t= comet assayE ©] &g
HIt A Hgol T FEES WAL o Hx
DNAZE/Fo] tigh o] &35 7tk B skgitho-11).

o] AFA Tl A B vpe} o] R o] A&
7 FA| AR A= BHAT, Eoof dof #wH
A7= A9 gle AFolth g Hpole] FEH F4
2 ] 75 Ao 'l gk A2t wjnlg
Aol g 2 AFol e el s gle Beol
of Fd A} TALE o83t kst E ddF DA

=
H
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BAEE vH7sd AEEold A 2 +g
ot FF o7 9JFo] Fola AT Hog wdsiA Ad
3t o™, n| g Mihwang)2 69 3, 7P &= (Kanoiwa
Hakuto)®} % &(Cheonhong)> Ztzt 79 3}ol| 4=&a}o]
AHESEATE M B TR FolAdFaddA S48 FEo
2 Ao "ol = 2AF G540, P Es
gol & FEF WSS, M3 do| gle FEF
G5ASolth 78 T A5S2 AAS A Azt T4
oF Feldk & 747 Al ARgaiaith 2 5 2 54

< Table 1°] YeRJSIT
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Al FH|
7 FFE Bgobe] Eeld A3 s A4 Az
% 54310 polyethylene bag S 2 E73te] 40T W5 Lol
HashaA Al RE ARSIt A4 AlRe wAE A4
7 5 goll 80% S¥r22 1:10(w/v)e] Bl&= 147t 75T,

130 rpmol| A A &23F F(HK-SI25C, Hankuk S&I Co.,
Hwaseong, Korea) ©]¥}%](No.2, Whatman™ International
Ltd., Maidstone, UK)= o #}ete] A2 g5 71¢ta57]
(OSB-2000, Eyela Co., Tokyo, Japan) 2 533+ & DMSO
(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)ES &7}
2 3] 10 mgmL 2 20 mg/mLe] =2 A ste] A
AH-8-3FS1 T

Z phenol &2 &4

% phenol 32 Folin-Denis W& ¥ 3l slo] }
TH(12). 96-well platec]] A E2(20 mg/mL) 2 ILE SFF
20 pL®} Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich
Chemical Co.) 10 L 7}ate] A -ollA 611t BH-3-A17]
3, 7% NayCO; &4 100 pLet 7 70 lLe H7}sto]
Aol A 903t HHEAIZ] F, 595 nmell A R EE S
stth. ETEZEE gallic acid(Sigma-Aldrich Chemical
Co)E AHgatd A5t Edg iR A sto] A

= 2733 F phenol T2 AESHATE
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Z flavonoid & 24

% flavonoid 3 =7 2 Zhishen 52 WY S M35
=731 TH13). 96-well platec]] A] 5 (20 mg/mL) 2 ULE
ZH5 100 1L} 5% NaNO, & 5 L2 &E3tslo] 229
A 1083 B8 A17]a1, 10% AICl-6H0 £ 10 jLS
A7Fste] oAl A 2ol A 1083 H-3-A1Z1 F, 1 M NaOH
(Sigma-Aldrich Chemical Co)) & 40 pL¢} 575 45 ILS
A7kt 405 nmol Al FHEE ST TR
catechin(Sigma-Aldrich Chemical Co.)= AF&3lo] Al 7.9}
TYS o m FAste] FEdE 2433 & F flavonoid

2

=

1.1-Diphenyl-2-picrylhydrazyl (DPPH) radical &AH
g8 53

DPPH radical 227 273 %2 Blois®] W& W3 st
=75} th(14). 96-well plateol] A] Z4(20 mg/mL) 2 pL}
50% olgr-2ol =<1 40 mM DPPH(Sigma-Aldrich Chemical
Co) &N 198 ULE 7}te] Fo] F3]7} 200 WL7t H =5
sttt o] BhgdS Ao A WS Apehste] oF 1077t

HESAIZ] & BB EA R 517 nmol| A SR EE S 6]
. Ade FEE A 7 AU FREE Bl

DPPH radical scavenging activity(%)=[(A control-A
sample)/A control]x100

A : Absorbance at OD 517 nm
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Table 1. Quality characteristics of peach fruit

FHEA G

314 A25A A1E (2018)

Ripening time Weight

Sugar content

Total acidity Hardness Hairy

. )

Cultivar (monthjday) © (°Bx) (%) (kg/ &5 mm) [Hairless Color
MH 6/28 250 11.5 0.13 0.53 Hairy Yellow
KH 7119 251 11.8 0.12 092 Hairy White
CH 720 245 10.8 0.80 143 Hairless Yellow

MH, Miwhang; KH, Kanoiwa Hakuto,; CH, Cheonhong.

Ferric ion reducing antioxidant power(FRAP)
assayol| o|st 2 FF

FRAP assay= Benzie 52 W< HEste] 4319
(15) A&S 9138k ¥-3-o0.2 300 mM acetate buffer(pH 3.6),
10 mM 2,4,6-tripyridyl-s-triazine(TPTZ)(Sigma-Aldrich
Chemical Co.), 20 mM FeCl;-6H,0(Sigma-Aldrich Chemical
Co)e 10:1:19] F-IH| 2 oA Azt en, 43 2
o RF5o] ALg-3FA Tt} 96-well plate©l] A 5220 mg/mL)
6 ULt FRAP 89 194 LS E3a & A2 H<
ket A2 1083 BEEAIZ] F 595 nmell A 3 =S
=35ttt 23 FH/HOMS0)o] tigk Hrbte]
fold gto.2 UERATE
Cupric ion reducing antioxidant capacity
(CUPRAC) assayoll 2[st &g &3

CUPRAC assay= 72| ©]-22] 22-E 0] 83197 radical
= A F e THe sk WHO R Apak 59
WS WEsto] 243819 TH16). DW:10 mM CuCly:75
mM neocuproine(Sigma-Aldrich Chemical Co.)< 100:1:12]
FuH| 2 Z3tste] A 2l AHE-slTh 96-well plate
o A|E54(20 mgmL) 6 UL} CUPRAC £ 194 1L &3t
o & 37CollA Y& et e 2083 vHEAIA 450
mmol| X FHFEE 43It A= FRAP assay 9} vzt
7 2 B 7FHDMS0)el tigt M7t fold #ho2 o
Byl

M BH

£ Ao AME-E RAW 264.7 A58} BV2 Al EF&
A £ 323 (Korean Cell Line Bank, Seoul, Korea)©l| 4]
Egtol AME-EISITE RAW 264.7 Al EFE 10% FBS
(Standard fetal bovine serum, HyClone, Logan, UT, USA),
penicillin G(Sigma-Aldrich Chemical Co., 100 IU/mL)<}
streptomycin(Sigma-Aldrich Chemical Co., 100 pg/mL)°] 3
7}1E DMEM HjA] & AH&-8te] CO, incubator(5% CO», 95%
ainl[A] 37C] 202 wjeFatsinh 24 AelA Ax=
Al&% lipopolysaccharide(LPS, Sigma-Aldrich Chemical
Co) H7F 1413 Aol A 2jste] mi et F, 1 pg/mL S=°
LPSE Aglste] Ada Hgatict. gk AF | HAH &
LA 3 (mouse microglial cell line)$! BV2 A|X%= $9] =71

F L xxdelA wfgakith

M=z =4

RAW 264.7 A oA Bgol 3 Bl 21 559 AlX
=48 Zelslr] 98] 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide(MTT) A& < 2 A5} Th
RAW 264.7 A|EE- 5x10° cellymL = 96-well platecl] 3}
a1, AR a3 A 82 100 pg/mLe] FEE A28l
IAIZE &)t viekatith. A&7 A2l Al LPSE 1
pg/mLe] FEZ X 2|3k th 37°Coll A 22A]F vl FAI AT
Hj 2] o] &A1 ¥ MTT(Sigma-Aldrich Chemical Co.) -&<%(0.5
mg/mL) S A ol A 2|sle] 4417 T MTTE SAA A
/¥ formazan©] ¥iA| A Fe]¥A] FEE wjx]E A A}
St} A E MTT-formazan< DMSO°)| £3A|7] 540 nm
AN FH=E =H3Ah

A

Nitric oxide(NO) 2oz &~HZS &H

RAW 264.7 Al %o 52 A2 A 3 F LPSE
1 pg/mLe] FE== A |ato] 24417 vl kATt v &
Hj Felof] AFE NOS| 42 griess reagent(1% sulfanilic
acid:1% napthylamine=1:1)Z ©]-&3}°] 490 nmol|*4| 3=
£ S48k

EAH Az
SAAE = 2 25 19| ApolE HI|¢ls) SASZE 1
< o] &35to] EAHEA (analysis of variance)2 2 A|SlaL
O] FF p<0.0590A] F2l A%l 2to]E E}l -9 Duncan®]
¢ A& (Duncan’ multiple arange test)< %]-§-5}<]
AFEEA S XS

Zda o nE

Z phenol &% % & flavonoid &2
FH Beol 3 FAE olehEE F3E3kL F phenol
st} % flavonoid = =73 2 3= Table 29} 2t}
Polyphenol 3}81&-2 A} 3Futell phenol Z1F©] & 7 ©]%
e Aoz AEoA de] WHTK17). Polyphenol®] &
< A= whgAdo] =2 G4 ARA A A 2xolH, o
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92 o] EAhe sulfhydryl(-SH) 15 2 o2 9
Pr?% Agtste ddo] 7] W] Wt gk g+t
£, hﬂtﬂ*k)ﬂ A8 sk Bh 24 Wsk 1, %Xdz}
=9 Z8-g 3t} el A AbA A A Y w3
5o Faksl 715E 7 slo] A A A5 4
ol o] 8% 31 ATk18). P&, 7Pl 9 35 39
% phenol TS ZHZ 89.78+1.51, 207.16:2.40 X
218.50+7.21 mg GAE/g ©.& Vel 18+ 39 phenol 3%

&ﬁ@#%ﬂ
24 g o
NN
r

=

=
o vl Zhgehil® 2 23w, & 2 240 o] w&
S HQ D}(p<005) wbd | mgh spdelule gl 3 %

ZAFe] % phenol 32 7H7} 20.39+0.08, 33.00+0.33 2
24.15+0.14 mg GAE/g °.2 YEeh} 7hgdul s 3 Z}./]
phenol §HFe] 7MY w& o YERTh

Flavonoid= flavones 7] 2 F% 2 zHe 21 59] 3140 7|
5o Maol FHO 2 phenolFe 1 ¢hel] ZIFETH(19).
Flavonoid= &34t 2 2| A A3l E vl )= gatals
Wat ol g} gt et FAS FEANA 5o gt
Qe Aoz dHA IdrhRo). v, hdgiied H3 3
o] flavonoid %2 ZH7} 28.11%0.11, 110.36+2.16 2
172.2242.62 mg CE/g -2 Ve n| & 3 €] flavonoid o
o vla) Fhdetule e 3ou), HE WL 61u) o B
steFS HATHp<0.05). ¥FH FA12] flavonoid -2 W&,
7hge = 2 A oA 242} 10.59+0.49, 5.88+0.06 2
6.77+0.11 mg CE/ge]| 021 n| & ZF2}2] flavonoid o]
71 Eked, ol 7hd e =t A3 F2 A< Aol
£ Eqth

Table 2. Total phenol and flavonoid contents in stone and seed
of peaches

Total phenol content Total flavonoid content

Cultivar (mg GAEJg)” (mg CEfg)”
Stone Seed Stone Seed
MH 89.78:1.51%  2039:008°  28.11x0.11°  10.59£0.49°
KH 207.16+240°  33.00+033  110.36+2.16° 5.88+0.06"
CH 2185047218 24.15+0.14°  172.2242.62° 6.77:0.11°

I

'MH, Miwhang; KH, Kanoiwa Hakuto; CH, Cheonhong.
;Expressed as mg galhc acid equivalent.
)

e

w

Expressed as mg catechin equivalent.
MeantSD (n=3).
Different letters in the same column indicate significantly different at p<0.05.

=

3)

st 2y
ool 5 A3 T 22 s 24 dae
Table 32} 2t} w2 <3t radical$l 1,1-diphenyl-2-

picrylhydrazy DPPH)S: 3418} €41 7k 223} whiw
a5l o] PAE = P o 43 FAtah B4 =7

Ao DPPHE| 9l AEE V|Fo R 24 RAel g
23} st Helshs o 2elA den. 2%
oF 54 33} F4o| DPPH P48} B vk A,

g Aol 742+1.0% 2 7V =€ radical 2755 YER
o, hget w o} n)glo] 747} 73.3+3.6%, 32.8+1.4%<)
2A%S YeRTE 3k EAtol A= :Eo] 19.7+0.3%9]
275 S eplen] vlg) shdehlesl 247} 17
0.9%, 13.940.9% = ‘/}F/MJOJE}(TabeI 3). ol& 3 FE=
A AET 7hg g =2 =2 phenold} flavonoid &l

71138 Ao 2 #E ™, F phenol ¥ flavonoid g2
7t ME =& kst "% d Skl digk A+ Aaet
A eFATH22).

FRAP<|| 2|3t arakst 242 free radicals §1©] electron
transferol] 7] %% WHO R A8 FE2E A7 T ferric
tripyridyltriazine(Fe**-TPTZ)< ferrous tripyridyltriazine(Fe?'-
TPTZ)OE AN71E 582 =4 sk WHolth23). 3
o] A3} FA] FRAP values 2RI 23}, 371+
o o) & 2B 242 BF, ZPRILE, vl 268
Hjl, 23.84), 1248)¢] o7 e & M Yepllaz, A&
o] AR 71 w2 A= YERNSITE v Fxte
FRAP 41 53} 7hastal=s} 2317170l wlal 4om)
o] &3& Uehila v T2k 34v] 245 Uehl

E(Cu™)e] AAE Wolge] Cu’
g RO R 33 AR Cu¥'Y
g8 e vy < Bl A v e FdskE et
24). F59 Hoot v} A FEEelAle F7H i
Zhg e Fo] 103u2] 24 vEhsken, dEat gt
o] Z}z} gglo} .1nf el DA RAWUTE FAF FE2E
2J2] CUPRAC 84 3 7Hol vle] A%, 7haghi s,
n|g o g 74zt 494), 454 123 3881 &S UE

gz 2y
€ °d?°ﬂ*1 B0l 35%9] A3 FA F2E 3
T &4& 24187 S8 LPS Aol 8 =8 RAW

264.7 U2 Al| 3 (macrophage) 2} BV2 43 Al 3 (microglia) <]
A5 W ]"1 nitric oxide(NO)2| A &2 =439
HAA 2Z2] 3Pl A A 2= WA G ol 2} 4
S 5 O 53 dhgof Bodste] B g 2E-
Ao o] &5 1 JYTh25). BV2 A WA| E(microglia)= >
o Za1sl= A A EZZ monocyteo| A #3}= o] FF417
Aol gl MABATE BATE ot ¥ 4] e

WSl 934 cytokine, B Ro) i, BY Ak 5
Ygate] BB et WA ok, ¥ GFo] Fehu
o 224e] £4 9 AT} 7] wize] 17 Ha
2gle] F9a Plo] He Aoz A JATH26,27).

F3 Bl A7 FAe) PGS BAS 2T A

= Fg 1, 29} 2t RAW 264.7 M| Zol|A] Z}2te] & =25
= 100 pg/mLe] Fe® A2 g A Telx e NO Bd e
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Table 3. Antioxidant capacity in stone and seed of peaches using DPPH, FRAP, and CUPRAC assays

DPPH? FRAPY CUPRAC”
Cultivar” radical scavenging activity (%) Fold (of control) Fold (of control)
Stone Seed Stone Seed Stone Seed
MH 3284147 17209 124203 34£02° 8.120.1° 3.8£0.1°
KH 73343.6" 139+0.9° 232402° 49+0.0° 103+0.3° 4.5+0.0"
CH 74.2£1.0° 19.70.3" 26.81.5 4.940.1* 8.8+02° 4.9+0.0"
UMH, Miwhang; KH, Kanoiwa Hakuto,; CH, Cheonhong.
21, 1-Diphenyl-2-picrylhydrazyl.
Femic ion teducing antioxidant power.
Cupric ion reducing antioxidant capacity.
IMeantSD (n=3).
ODifferent letters in the same column indicate significantly different at p<0.05.
(A) = o}o - = ==X 0 [©)
£ UEhiA] &SkthFig 1A). T4 552 100 pg/mLe]
180 ¢ Nownrr | FEE AR ARTAAE 2 v)Bo] 7608+140%,
160 7P =71 59.16+£11.92% 1] a1 A Z-o| 73.61+7.24%
140

-
S
=]

% (of control)
g

LPS(-) LPS(+) MH KH CH

(B)

160 ¢ =NO = MTT
140
120
100
80
60

40

% (of control)

20

LPS ()

LPS(+) MH KH CH

Fig. 1. Effect of (A) stone and (B) seed of peaches on production
of nitric oxide and cell viability in RAW 264.7 cells.

MH, Mihwang; KH, Kanoiwa Hakuto; CH, Cheonhong.
Values are meanstSD of triplicate determinations. Different superscripts within a column
indicate significant differences (p<0.05). Final concentration, 100 pg/mL.

u|glo] t) o] B3 29.60+3.09% % HEE Y1, 7Pt
T 2649+8.02%, 32 42.10+10.72% %2 BZE Y S

)
W, F570) 99 24 vlmeld 35S B felAQ) Aol

aNO = MTT

120

100

80

60

40

% (of control)

20

LPS(-) LPS(#) MH KH cH

B)

120 maNO s MTT
100
80
60

40

% (of control)

20

LPS (-)

LPS(+) MH KH CH

Fig. 2. Effect of (A) stone and (B) seed of peaches on production
of nitric oxide and cell viability in BV2 cells.

MH, Mihwang;, KH, Kanoiwa Hakuto; CH, Cheonhong.

Values are means=SD of triplicate determinations. Different superscripts within a column
(a-b) indicate significant differences (p<0.05). Final concentration, 100 pg/mL.
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Table 4. Pearson’s correlation coefficients of DPPH, CUPRAC, FRAP, nitric oxide generation in BV2 and RAW 264.7 cells, TPC and

TFC

DPPH" CUPRAC? FRAPY NO in BV2?  NO in RAW 264.7° TPC® TEC”
DPPH 1 0900 0970" -0.049 0.713" -0.300 0292
CUPRAC - 1 0.853" -0277 0.738" -0.308 0243
FRAP - - 1 -0210 0761 -0.253 -0.288
NO in BV2 1 0482 -0.112 -0.036
NO in RAW 264.7 1 0.101 0.148
TPC 1 0.941

TFC 1

U1,1-Diphenyl-2-picrylhydrazyl.

Cupric ion reducing antioxidant capacity.
Ferric ion reducing antioxidant power.
)Nitric oxide in BV2 cells.

INitric oxide in RAW 264.7 cells.
STotal phenol content.

7’Total flavonoid content.
9'p<0.05,"p<0.01.

o

)
)
)

& w

3FE BT ARl Aol & UERA] &sker, & =
2 g9 o] B iilﬂ(Fig 1B). 53}, BV2
AA 3FFC] & FEE2] NO BA S izl vl
& 9.05t4.02%, 7FE S == 21.68+14.33% 1

g0 3503+895% & WAE|THFg 2A). £3] 1|3}

e 8 559 745 LPSE AglskA] &2 74
°] NO A &3} thu]sto] 21249 NO7} ¥ of
ot g DS veiiler, 1% & FE5 vt
=2 3 24 YT =3 T4
%~ ;ﬂﬂd A% Lol & 1] 3o] 52.63+3.89%, 71g
W= 43.56+13.97%, H 52 56.45+2.73%2] NO A
et on, F511e] & 24 vluelA 3%FF
BT foAQl AfolE VERNA] F3tThFg 2B). & A7
A3z Bol 3359 3 FE5E2 RAW 2647 Al X &
BV2 AlZeA ZrEe g9 45 Uehlle Aoz &%
Hon, 2 FEEqAE th 2o Blg)] BlwE =&
g 24S 3 UERRRITE o]} 2 A7 A= B0l 3%
Zo| 3} FApt Autr oz 5 ukg-o] oA B gt ol
gt =A% A A5 A5 A ALY 7 EARRE S
7H 7} ivka SeE )

=
=
Ee)
P
lo
o
i)

N R

NI

2oz b
-

(<

o M,

+

0 ot ﬂ& v 2

i mlo 12 e o 1B 4
£
%
‘g
°\°<

B0l 335 I} F2129] % phenol 2 % flavonoid 3HF
o 3340] 09412 fro 49l & SRS Liehich
(p<0.01). &HAts} FAd7te] 4 #9-2 FRAP €47 DPPH

g4 7re] AH4(0.970, p<0.01), CUPRAC &4 3} DPPH
goz 2AS e #0900, p<0.01) 12|,
CUPRAC €d 7} FRAP /9] 74 (0.853, p<0.01)=2

T foHo g He BAZE Atk o]d vl

< phenol ¥ % flavonoid -2 3H4tsl A& 71e] A

A A ol ARl g YeERA] stttk ol
T ksl &4 o] flavonoid”’) phenol 3hgHEo] ofd
non-flavonoid’d phenol 3}3H&2] 2H-&-of <Jgt o=z o}
9t} gkl dA T} gatkel FHE 7he] AAYL
o1 g+ 2493} % phenol 2 flavonoid &H3F
7t 2 AHEAE UERH o] flavonoid’d phenol
s3tEo] &< whgode @A ddite S g &
T dnh wEba B AN Haol 3FF I FALY
non-flavonoid’d phenol &}3H&©| thekst ghiksl g ok

ohiet g9 AE BHel A& & Aolet ArHch

o ok
hd =
B AFolxe dA e e Eot F5 F RS
7ha e Bl HEo] A3 FAE o] &t kst Bl
gAS Ao & 5‘ AFE 3} TE Z phenol 2 flavonoid
T 3FT LT TAl HlE oA D53 =%
FEt= id:g_,] oA 7P =2 e ]’]'E]'IH/\}\D}"

DPPH radical 27 %} FRAP 2 CUPRAC®] ©]& 3its}
L 355 BT SA vlg)] oA &Ado] =gk,
DPPH radical 27848 7Pgohil =9} H3 FRAP &
< A%, CUPRAC &2 7Pl =oA] #24 <l
=93 ﬁ‘r NO A A &3+ RAW 264.7 Aﬂ_ﬁ;-‘ﬂ 7%
1.1 & 7Pl 74%, v13 70% , HE 58%° 1111
ﬂ_ﬁLA 35 mg 90%, 7}1@?}&45 78%, 213 65%=
O} 3FT A7 T2
Fo = A0 BAS
YR, At §]r ;3“ u o“ *é% BT foEQl #
014, EE-/H 6(}0:1 iﬂ-}\éjq_

a =

oZ:

02



96

Z phenol &

At

10.

ro, fE

FEEsA7IEY e EA Y A

o oleff RN ol A=Y,

1o o,

H]

41 re

References

. Ji EJ, Yoo KM, Park JB, Hwang IK (2008) Preparation

of citron peel tea containing yuza (Citrus junos Seib ex
TANAKA) and its antioxidant characteristics. Korean J
Food Cookery Sci, 24, 460-465

. Ho CT, Chen Q, Shi H, Zhang KQ, Rosen RT (1992)

Antioxidative effect of polyphenol extract prepared from
various Chinese teas. Prev Med, 21, 520-525

. Yoo SJ, Kim SH, Jun MS, Oh HT, Choi HJ, Ham SS

(2007) Antioxidative, antimutagenic and cytotoxic effects
of Prunus armeniaca extracts. Korean J Food Preserv,
14, 220-225

. Hwang IW, Lee HR, Kim SK, Zheng HZ, Choi JU, Lee

SH, Lee SH, Chung SK (2008) Proanthocyanidin content
and antioxidant characteristics of grape seeds. Korean
J Food Preserv, 15, 859-863

. Lee DS, Woo SK, Yang CB (1972) Studies on the

chemical composition of major fruits in Korea:On
non-volatile organic acid and sugar contents of apricot
(maesil), peach, grape, apple and pear and its seasonal
variation. Korean J Food Sci Technol, 4, 134-139

. Cha BC, Lee EH (2004) Antioxidant and antiinflammation

activities of Prunus persica tree extracts. Korean J Med
crop Sci, 12, 289-294

. Lee KH, Jang HJ, Lee YJ, Choi JH (2014) Changes in

the chemical components and antioxidant activity of
peach (Prunus persica L. Batsch) by hot air treatment.
Korean J Food Nutr, 27, 219-224

. Park KK (2008) Studies on functions of Prunus persica

to develop as the functional food. Report of Rural
Development Administration RDA SE0000106586,
Suwon, Korea, p 18-26

. Yun IH, Seo BI, Kim SH (1996) The effect of Persicae

Semen on the artherosclerosis in rabbit. Korean J Herbol,
11, 79-79
Lee JY, Hong SG, Choi SW (2000) Inhibition of

314 A25A A1E (2018)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

enzymatic browning of apple juices by benzoic acid
isolated from peach (Prunus persica Batsch) seeds.
Korean J Postharvest Sci Technol, 7, 103-107

Kim JK, Lee CJ, Park TW, Chai YG (1999) Protective
effect of peach kemel extracts on radiation-induced DNA
damage in human blood lymphocytes in the comet assay.
Paper presented at 1999 spring meeting of the Korean
Nuclear Society, May 28-29, Taejon, Korea

Folin O, Denis W (1912) On phosphotungstic-
phosphomolybdic compounds as color reagents. J Biol
Chem, 12, 239-243

Zhishen J, Mengcheng T, Jianming W (1999) The
determination of flavonoid contents in mulberry and their
scavenging effects on superoxide radicals. Food Chem,
64, 555-559

Blois MS (1958) Antioxidant determinations by the use
of a stable free radical. Nature, 181, 1199-1200
Benzie IF, Strain JJ (1996) The ferric reducing ability
of plasma (FRAP) as a measure of “antioxidant power”:
the FRAP assay. Anal Biochem, 239, 70-76

Apak R, Guclu K, Ozyurek M, Karademir SE (2004)
Novel total antioxidant capacity index for dietary
polyphenols and vitamins C and E, using their cupric
ion reducing capability in the presence of neocuproine:
CUPRAC method. J Agric Food Chem, 52, 7970-7981
Hammerstone JF, Lazarus SA, Schmitz HH (2000)
Procyanidin content and variation in some commonly
consumed foods. J Nutr, 130, 2086-2092

Kim YJ (2009) Evaluation of Antioxidant activity and
thermal stability of plant polyphenols. Biomater Res, 13,
30-36

Bonina F, Lanza M, Montenegro L, Puglisi C, Tomaino
A, Trombetta D, Castelli F, Saija A (1996) Flavonoids
as potential protective agents against photo-oxidative skin
damage. Int J Pharm, 145, 87-94

Di Carlo G, Mascolo N, Izzo AA, Capasso F (1999)
Flavonoids: old and new aspects of a class of natural
therapeutic drugs. Life Sci, 65, 337-353
Chrzczanowicz J, Gawron A, Zwolinska A, de
Graft-Johnson J, Krajewski W, Krol M, Markowski J,
Kostka T, Nowak D (2008) Simple method for
determining human serum 2,2-diphenyl-1-picryl-hydrazyl
(DPPH) radical scavenging activity-possible application
in clinical studies on dietary antioxidants. Clinic Chem
Lab Med, 46, 342-349

Chen S, Shen X, Cheng S, Li P, Du J, Chang Y, Meng
H (2013) Evaluation of garlic cultivars for polyphenolic



23.

24.

25.

In wvitro correlation between anti-inflammatory and anti-oxidant effects by stone and seed of peaches cultivar 97

content and antioxidant properties. PLoS One, 8, €79730
Yoo KM, Kim DO Lee CY (2007) Evaluation of different
methods of antioxidant measurement. Food Sci Biotechnol,
16, 177-182

Ozyurek M, Bektasoglu B, Guclu K, Apak R (2008)
Hydroxyl radical scavenging assay of phenolics and
flavonoids with a modified cupric reducing antioxidant
capacity (CUPRAC) method using catalase for hydrogen
peroxide degradation. Anal Chim Acta, 616, 196-206
Kim TY (2013) Effect of Gagam-Danguieunya through

regulation of MAPK on LPS-induced inflammation in
RAW 264.7 cells. Korean J Orient Internal Med, 34,
339-348

26. Kreutzberg GW (1996) Microglia: a sensor for pathological

27.

events in the CNS. Trends neurosci, 19, 312-318
Cheong MH, Lee SR, Yoo HS, Jeong JW, Kim GY,
Kim WIJ, Jung IC, Choi YH (2011) Anti-inflammatory
effects of Polygala tenuifolia root through inhibition of
NF-kB activation in lipopolysaccharide-induced BV2
microglial cells. J Ethnopharmacol, 137, 1402-1408



