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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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I} gt 2w Zteta RaEAdYa,2). HE gt &
A AFoA AFE H|Et] 2, BEFol 59 FAL
Ao} Mol gl =2 FJiksleS 2ttt Hausgle
WG, ool Wt 35 AR e A 5L
Z83 5 gl Wik Aok & o] Hat i Ty
I Stk

-5 oH Prunus persica L. Batsch)y= 712K Rosaceae), A+
FE(Prunus), B0 (Amygdalus)©ll £t 2] A
q BEFEA, RS TR el {714 ol ~H =,
HE T F5-0kaL ¥5-2 aspartic acid, serine¥} 2 o}]
AR Bol dHakar UTkS). Eol ¥ itst 2 3
= AFdM = ol Haol 7Hx] 9] dEoMH o E FEE
A gH4EsEAIQ] tocopherol 2 3] sl BHAR.
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o)t JAF B APl = FEF EFFQ ketoprofen
Hoe &40 vtoy, ibuprofen®} indomethacin B.U= &=
< gAS It vepdths A5t EaEdthe). A%
d AlRollA = 46T EF A= AWkl 4 3l
Homw, Fejvs 9 S o= ek old wWE it
3t G =T F 2 Aol HolA ¥}a(T), Heot
)9} F}-8-9] oEolHHO|E FEEL ascorbic acidl|
AZTe =2 ksl S99 gt GAS 7RKITha Baly
ATHB). Fgh, AZFE RIZteA ghekA] = Wol AREE U
A ERlof| W3t AF 2 FHeHAS O, FEAE
T AEHA AsA] gk Ay B BaE o
tyrosinase A3l &g o] ZFgk <h2ERt Fol ojg a4 &
WA A, in oS} in virorl A 31eHA], B QL <A}
o ¢]gt DNAS] &S A3l comet assay S ©]-8-3F
It A Hgol T2 FEEL AN 9 "z
DNA< o] gk o] g 215 71xltka Bast$tho-11).

Ao AFAT oA B niel o] i B9 I
2} A AR A= BIAT, Egof dlo] #AHE
ATe A9 gle Aol B3 Haole] F3H T4
9 o] 75 Ao g digh AFZA ) nug
deo|BE B AFollA e Tl A AlE L Sl Hgol
o] F I} TAE o] &sto] kst F AdE DA
w3t AFE AAIsta, old WE FHATAE vietste] 7]
4 AF DAY A E e 712AE R €8s

EREEE

A M=

B o] A& EoNP. persica L. Batschyx= 201413
BAEE FH71sY Faggold 74 A £
o FFOo = 9Fho] Foala 4lAg oz Fds A
sl o, v 3 Mihwang) < 69 SHr, 7Pd 4 = (Kanoiwa
Hakuto)$} 71 &(Cheonhong)2 Z+Z}t 79 slseol| =838}
AHEEISITE W8 A EEFoldF A ST FE
2 o] gol 9l 2T IS5, 7hddy
do| e FEF WSAFoln, A& do| fl=
GE5AZoIt) 78 & A5 AAS g5 dxs)
oF gt & 7zt A ARSIk 7 F5 2 54

£ Table 1°] YERJATE

O

AR ZH]

7t F3E ool e A TAE A4 Adxs
Z B3] polyethylene bag o2 E7ate] 40T WE Lol
HAshAA Al52 ARSIt 4 Alee E3E 7 Al
5 g9l 80% “NEFES 1:10w/v)e] HlE&= 1¥€3t 75T,

130 rpmeol| A F&-FZ3F F(HK-SI25C, Hankuk S&I Co.,
Hwaseong, Korea) © %] (No.2, Whatman™ International
Ltd., Maidstone, UK)2 oJ7}5to] A2 &A5 71ets37]
(OSB-2000, Eyela Co., Tokyo, Japan) & &% 3t & DMSO
(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)E &7
Z 3l9] 10 mg/mL 2 20 mg/mLe] FE 2 A% sle] A
AH&-sFA T

& phenol &2 £4

% phenol -2 Folin-Denis W& W& ste] S
TH(12). 96-well plateol] A] F4(20 mg/mL) 2 ILE S/
20 pL¢} Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich
Chemical Co.) 10 iLE 7}t A-2eA 631t ¥H-A7]
3L, 7% NaxCOs &9 100 uLs} 575 70 uLE 3 7}kske]
A eol A 9081F ¥HeAIZ] 7, 595 nmoll ] FHEE 54
stath EFEZZ gallic acid(Sigma-Aldrich Chemical
Co)E AHgsto] Alget B e o m EAste] A
< A48 F phenol TS A&

£ flavonoid &2F 24

Z flavonoid 3+ =% -2 Zhishen 52| H'H & W}
=731 tH13). 96-well plateol] A] 5 (20 mg/mL) 2 uLE
ST 100 L%} 5% NaNO, &9 5 ILE &3 sto] Ao
A 108-7F BHS- A]7]3, 10% AlCL-6H,0 &9 10 L=
A7Vste] ThA] 2o 1083 RE2-A1Z1 ¥, 1 M NaOH
(Sigma-Aldrich Chemical Co.) &< 40 L9} 575 45 ILE
A7tete] 405 nmellA FREE SHATh ETEA=E
catechin(Sigma-Aldrich Chemical Co.)& A3l Al 59}
Y o m FAste] HFAS AAd3 * F flavonoid

s A=A

£

O

1.1-Diphenyl-2-picrylhydrazyl (DPPH) radical A&+
24 &3

DPPH radical 227 24 Z7-2 Blois?] WS ¥ sl
=275+ tH14). 96-well plateol] 4] 5220 mg/mL) 2 pLo}
50% oler-2ol =<1 40 mM DPPH(Sigma-Aldrich Chemical
Co) & 198 ULE 7I8te] Fe] §317} 200 uL7} H =5
sttt o] RS A2oA WE Atate] oF 10E3t
A7l & ERAEA R 517 nmoll A SFEE ZH 6K
th 2= FEEY HA7e F JUbe] FEEE Sl

HEER YRl

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

T2 FAGRFE A A25H AT (2018)

Ripening time Weight

Sugar content

Total acidity Hardness Hairy

Culivar” (month/day) © (Bx) (%) (kg/ @5 mm) [Hairless Color
MH 628 250 115 013 053 Hairy Yellow
KH 79 21 118 012 092 Hairy White
CH 0 245 108 080 143 Hairless Yellow

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

Ferric ion reducing antioxidant power(FRAP)
assayol 2|8t &Y &A

FRAP assay= Benzie 52| WS W5t 54319
(15) A& S 43} kS92 300 mM acetate buffer(pH 3.6),
10 mM 2.4,6-tripyridyl-s-triazine(TPTZ)(Sigma-Aldrich
Chemical Co.), 20 mM FeCls-6H,O(Sigma-Aldrich Chemical
Co)= 10:1:18] F-oH| 2 HolA A xsilom, 43 24
o TEo] Alg-3lAth 96-well plateo] A& 24(20 mg/mL)
6 UL FRAP &9 194 LS &33F §& H2eA Y&
ek A= 1083 v 3 595 nmol| A FFEE
sttt 23 FH7HOMS0)el tigk A7k
fold #to2 Yepfich
Cupric ion reducing antioxidant capacity
(CUPRAC) assayol 2/st #telgy =5

CUPRAC assay= 72| ©]-22] 22S o] §31] radical
= A T e TS Ilste WHOE Apak 59
WS WAEgste] 438 th(16). DW:10 mM CuCl:75
mM neocuproine(Sigma-Aldrich Chemical Co.)< 100:1:12]
Fon| R E3tete] A A el A28k Th 96-well plate
o] AlE(20 mg/mL) 6 WL} CUPRAC £ 194 LS &3
& F 37Tl W& Apte el 2 2023t WA A 450
ol FFEE S50 2 2= FRAP assay <t PH3t
7H = F37FHOMSO)ell tigt A 7F9] fold #ho=
ERf ATt

A HYk

B 2% o] AFE-H RAW 264.7 Al X9} BV2 Al X3¢
k=] £ 323 (Korean Cell Line Bank, Seoul, Korea)ol| A
Eofrol A8kt RAW 264.7 Al X5 10% FBS
(Standard fetal bovine serum, HyClone, Logan, UT, USA),
penicillin G(Sigma-Aldrich Chemical Co., 100 TU/mL)<%}
streptomycin(Sigma-Aldrich Chemical Co., 100 ug/mL)°]
7F¢l DMEM HjA & AR8-8t] CO, incubator(5% CO», 95%
air)ol| 4] 37°Ce] o= vieFaisith. 21 Aol Alze
AlZ2E lipopolysaccharide(LPS, Sigma-Aldrich Chemical
Co.) H7F 1At Aol A 2jste] vt £, 1 pg/ml 52
LPSE A2jste] A2 Jsisivth wak AF o HAG 4
LA 3 (mouse microglial cell line)?] BV2 Al X% $]o] 271

I TG =AM w3

M=z 54

RAW 264.7 A ZFol| A Bseol all W Ex} F250] A E
=48 syl 9all 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide(MTT) Al&H-S A A}t
RAW 264.7 A|ZZ 5x10° cells/mLE 96-well platec]] =3}
A, IAZEEieE 3 AR S 100 pg/mLe] sE2 A 2|5k
IAIZE St wjFatitth. Al=7F AelE AlZo] LPSE 1
ng/mLe] FEE A2 g oS 37°CollA] 2247t v kA 2 Tk
Hj x| 34 ¥ MTT(Sigma-Aldrich Chemical Co.) £<4(0.5
mg/mL) S A Zoll x2lste] 4A17E T MTTS SUA1A A
’J¥ formazan©] HZ|o|A 2R REE w2 & A At
St} A E MTT-formazan< DMSO¢] €3] A]1A 540 nm
AN FH=ZS =Hs)

Nitric oxide(NO) Btz &A7EH &4

RAW 264.7 Al ¥o| =¥ A|EE A 3+ & LPSE
1 pgmLe] F=& 2 2]ato] 2443F vl Fatsit. v £
Hj ko] A E NO2| ¥ griess reagent(1% sulfanilic
acid:1% napthylamine=1:1)E ©]-8-3}°] 490 nmel|A &34 =
£ S3sith

EAIX 2
SAAE = 7 25 79| zelE B7|$s)] SASZ 21
< o] -&3te] F4HEA (analysis of variance) S A Skl f
O] FF p<0.05°l1 A4 A<l 2to] & E}l 7% Duncan®]
ZH9 Al@H (Duncan’ multiple arange test)< 2] -8-3}]

AFEH S AR

My

T
& phenol && % & flavonoid &&

5 ool g3 FAE e E F531aL F phenol
g F flavonoid g2 5% 2 3+= Table 291 2th
Polyphenol &}3H&- &4} shtol] phenol Z2&©] gt 7l ©]¢
e Aoz AFoA de] WX TK17). Polyphenol©] T
< e vR3Ado] w& DA Ak Aol 2roln, o
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A Yol EA18HE sulthydryl(-SH) 15 % o @
27 Agtele Aol 7] wiitel Weldtel] digh &
24 AA AL 28 B BA 4 WE 22, &
T £ 5o Ae-S Sk Eg G Ak AlA 9 =3}
5o At} 7eE A AL o] A dg A8 o
of o] &¥ 1 UTh1s). ", 7hdE B HE @9

% phenol ¥ 7}z 89.78+1.51, 207.16:2.40 2
218.50+7.21 mg GAF/g ©.2 Y€} u]8 39| phenol o3F

o Hlg] 7P = A2 230, HE AL 240 ¢ 3
kS B 1’/}(p<0 05). “jl"%i n|g shdeas 2
Z2}9] % phenol &S 7H2} 20.39+0.08, 33.00+0.3
24.15+0.14 mg GAE/g o2 Yeh} rpdei e 3 x},]
phenol 3ol 7 =2 A o= UERsiTh

Flavonoid= flavoneS 7] & F+%=2 z2He= 2159 A A
o] AMro] 2302 phenolFE 1 ¢l ZEHETH19).
Flavonoid fafl2ta 2 x4 482 W] sl itsls
mul ol g} g, gk, = JEMAL} So g}
Ae o= deA ATh20). Vg, Zhaeti ey 15 9
9] flavonoid &2 Z+z; 28.11+0.11, 110.36+2.16 2
172.22+2.62 mg CE/g2- & WEht w|sk 319] flavonoid 3
of vlal Zhdtul = &2 39u), HE AL 618 o =2
S-S B tHp<0.05). ¥FH F2}9] flavonoid 32 1|3
Jhgdi = 2 5o A ZH) 10.59+0.49, 5.88+0.06 2
6.77+0.11 mg CE/ge| 1.2 w| &+ F2}€] flavonoid $Fo]

71E e, ol g eet M3 fol A<l Afo]

E Bt

00"
ROREIY

r_>.i

A
H

=

£, 19
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w r}.L' Ff ot
N W2 ool o o

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

Total phenol content Total flavonoid content

Cultivar” (mg GAEfg)” (mg CEfg)”
Stone Seed Stone Seed
MH  8978:151"Y  2039:008°  28.1120.11°  10.59:049"
KH 207168240  3300£033  11036£2.16  5.88+0.06"
CH 218501721  241540.14° 1712222262  677+0.11°

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

Expressed as mg gallic acid equivalent.

Expressed as mg catechin equivalent.

“MeantSD (n=3).

Different letters in the same column indicate significantly different at p<0.05.

g 2y
ot F3E da TA FEwe] Patst e Ade
Table 3JJr 2t} v A Py 3 radical®l 1,1-diphenyl-2-
picrylhydrazyl(DPPH) @418l €45 2t 243 whid
slso] o] gAs = A o] &3 kst B 54
WO 2 DPPHE| #hel LS 7|Eo R Y= 2kl
23} g13le S Folals W oz deA ui2l). B
of 3 2t $Ake] DPPH @4tsh &d= vludt Az,

A o] 742+1.0% 2 71§ =& radical 2752 UERY
om, Fpgelm =} n|glo] 7k} 73.3+3.6%, 32.8+1.4%2]
2SS YRl 3 T = 5] 19.7+0.3%<]
2ASE YeEbion n &y gt e 247t 17.2+
0.9%, 13.9+0.9% = YER S E}(Tabel 3). o] & FZE
A AE3} 7hgdehil =] =2 phenol#} flavonoid 3kl

71918 = Ao 2 FHE ™, 3 phenol 2 flavonoid &32]
7t WE =& Akt G4 STt tiE A 2}
A x| 8t th22).

glo] electron

N
94
)
%
l

transferol] 7]%&F Wy o g AIL FE= AY F ferric
tripyridyltriazine(Fe’*-TPTZ)-< ferrous tripyridyltriazine(Fe’'-
TPTZ) 2.2 A7) e §8& 3% sk Wiolthes). 3
FE9] A7} FAL] FRAP values &R1gH A3, 371+
o Blal & FEENA 2 A, ke J‘@HE n]go] 26.8
ujl, 2388, 1248¢] Fo 2 =2 TS YERGIa, AS
o] golRo g F o TS 14-5}144 (=1 ] %—2}94
FRAP -3 g7} 7}%%}&157} FA71rell vl 4.9u)
o] A& JePlIla n|3 A= 34u 9] B4& UERY
ATt
CUPRACWq & Fejol(Cu™)e] HAE “c
FAE = AL o] 8d YHoE FF A
J © 59S B s vEH s ﬂo]ﬂ
(24) F5E Bl A3 A FEEANE
7hgelil = slo] 103u]e] 2dS UrE}k}Elﬂ%, ﬁ%ﬁr ] g
o] 7}7} g8ull<} g.1uj ] o] ATt FAF FEE|
A1€] CUPRAC 42 F37Hol vls) A&, 7hdehi =,
0|8k &0 2 zhz) 4.9, 458 12 384 A4S e}

2 AFolM = Bl 3359 A T2 FE= I
%_“é% ZAbal7] 918 LPS A= &l frEd RAW
4.7 T2 Al 3 (macrophage) ¢} BV2 4=l X (microglia) ]
Oé‘.v 3120 A nitric ox1de(NO)«] AA &g SHsIATh
HAM 27| PRl thA A L= WA ERE of e} 4
SHY 5 oefdt S5 wkgo #osle] B g e
ATl 1%ﬂ ATH25). BV2 414 F(microglia)E ¥
ZA5= A2 monocyteol| 4] 315 o] S54174
| = HIABAIEZRE BT Aol i &4 tid
ES-3ll 57 cytokine, Tl el B, G b4 T
‘E” sto] B ot MG o, v dFo] sk
¥ 22 ] &4 B A ZAPLE 7] oo 2173 B84
Agke] Fa dRlo] H= AR g Urh26,27).
FTH Bl A FA0 IS e ST A
E Fg 1, 29} 2t} RAW 264.7 Al ZollA] Ztzte] &) 325
= 100 pgmLe] FEZ A3k ATl A e] NO B &2

A7
I
4

4
o)
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Table 3. Antioxidant capacity in stone and seed of peaches using DPPH, FRAP, and CUPRAC assays

DPPH? FRAP’ CUPRAC”
Cultivar” radical scavenging activity (%) Fold (of control) Fold (of control)
Stone Seed Stone Seed Stone Seed
MH 32.8:147 17209 124£03° 34£02° 8.10.1° 38:0.1"
KH 73.313.6' 13.9+09° 232+02° 49400 10.3£0.3° 45+0.0°
CH 742+1.0" 19.7+0.3" 26.8+1.5" 49+0.1* 8.8+02° 49+0.0"

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

1,1 D1phenyl -2 plcrylhydrazyl

Fernc ion reducing antioxidant power.

Cupnc ion reducing antioxidant capacity.

Mean+SD (n=3).

9Different letters in the same column indicate significantly different at p<0.05.
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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 means*SD of triplicate determinations. Different superscripts within a column
indicate significant differences (p<0.05). Final concentration, 100 ug/mL.

o

1530l thzT-oll Ml 29.60+3.09% = H2 AL, 7P

9= 26.49+8.02%, W E-E 42.10+10.72% % HEE YL
o, FE7te] 99 24 vlaolA 3EF

= EEEEERE

2 JehiA EekthFig 1A). T4 FEES 100 pg/mLe]
=2 A3 A Fo e 47 1 oo] 76.08+1.40%,
7hdm © 71 59.16+11.92% 18] 3 HFo| 73.61+7.24%

A)

140 ENO B MIT
120 -

100
80
60

40 b

%% (of control)

20 b

LPS ()

LPS {(+} M KH cn

®)

120 ENO mMTT

e -

£ & o
2 (=4 =
T T T
=

[

% (of control)

[
=
T

LPS ()

LPS{+) MI KTt cn

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 pgfmL.
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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? FRAP’ NO in BV2’  NO in RAW 264.7° TPC? TRC”
DPPH 1 09007 0970" -0.049 0713” -0.300 029
CUPRAC - 1 0853" 0277 073%8" -0.308 0243
FRAP - - 1 0210 0761” 0253 0.288
NO in BV2 1 0482 0112 -0.036
NO in RAW 264.7 1 0.101 0.148
TPC | 0.941

TFC 1

1 1-Diphenyl-2-picrylhydrazyl.
3Cupr1c ion reducing antioxidant capacity.
Fernc ion reducing antioxidant power.
Nlmc oxide in BV2 cells.

Nltnc oxide in RAW 264.7 cells.
Total phenol content.

Total flavonoid content.

<005, p<0.0L.

23FE BT A< AlelE JEA] dskem, & &
Eol gl W g o] AEAEATHFg 1B). S BV2
A3z 3FF<] 8 FEE2 NO A LStz v]3)
247}y 1|3 9.05+4.02%, 7HE U == 21.68+14.33% 1
23l HEL 35034895% 2 W AthFg 24). S3] 1|
7 Jhgei s o FEE9] 9 [PSE A5 &2 A
279 NO A4 F} tiv]ste] 422 NO7F & o
A FA S JeEglen, A& & FEE Hls)
o] 7.98-38.95% =2 &< S e ATE E3h T4
%%gﬂ 2] et A8 Fol M= vldlo] 52.63+3.89%, 71g
Il == 43.56+13.97%, TS 56.45+2.73%2] NO *M
g Ueifidlon, F57te] 3] 4 vlaelA 3%
5 9 AQ1 Apo] & YERNA] U THFig 2B). @?4
A B5ol 3559 8 FEE5S RAW 264.7 Al X 2
BV2 AlzelA ZHEe g S5 Yelle o= w3
Holon, T FEEAAME 2T Hla] Hlud &
gl S YeERQITE 0|9} 22 A7ATs B5o) 3%
o] A FAF A o= AF whge] A W vk ol
2} A% A A5 A5 oA L] 7| ZARRE FES
7FX 7} lvha sk o

il

Abak 2HA|
E—é—o} 345_ 6“_14, ‘J_x]_o ? phenol ol
o] F¥do] 09412 FolAQl w& ”J&{{rﬁl%—i— eIt
(p<0.01). 1ta} SAJ7ke] 434S FRAP 243} DPPH
24 7ke] A1+43(0.970, p<0.01), CUPRAC 24 3} DPPH
goz AA% ke A¥A0.900, p<0.01) 1,
CUPRAC €/d 7} FRAP €7J9] 74¥#/4(0.853, p<0.01)=2
fro|A o2 A9 BAZE IRA=IATt o]l whsf
% phenol & = flavonoid 3+ dHitsl A& TtHol AT

% flavonoid &%

A A oA FHd S el &8tk o= 33
F2te] gHakzl g o] flavonoid’] phenol 3HgHEo] ofd
non-flavonoid’] phenol 3}3H&2] 2hgof o3k o7 oY
H ok =3 o S ksl S E e e
A gl gl o gked #4373 phenol 2 flavonoid &F

He ve AAAAE YERNH o]= flavonoid’d phenol
HEE0] 99 B3t A Toladk AL 49 ¢

ot} wlapa B A FoA o}l 3EZE S“JJr At
non—ﬂavon01d J phenol slgHEo] theket ksl S vt
ofve} g4 Mx DA 28 & Flolg AlsHTh

2 9
2 ApaE @A AE D g Bl 5 5 v,
= B AFe] A3 FAE ol gkl P Y

= B4 #3 A+E AT} ZF phenol 2 flavonoid
S 3FF BT TA | vlE A 9538 ke,
FE0e Age oA 7MY =2 TS UERITH
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