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Comparison of Antioxidant Effects of Different Korean Pear Species
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Abstract - In this studies, contents and activities of antioxidative substances in the fruits of a pear cultivar and five Korean
wild pear lines were investigated. The content of total phenolic compounds was highest with Pyrus pyrifolia var. culta
“Shingo” (7.68 mg - g, D.W.) while total flavonoids was highest with P. ussuriensis var. acidula (5.66 mg - g, D.W.). The
contents of total polyphenols and flavonoids varied according to plant species, but in general pyrifolia lines had higher total
polyphenols than total flavonoids whereas in ussuriensis lines total flavonoid contents were higher than total polyphenols.
The scavenging effects of DDPH radicals was highest with highest with P. ussuriensis var. seoulensis (RCs;=1.45 mg - mL'])
and that of ABTS radicals was highest with P. ussuriensis var. acidula (RCs=0.69 mg - mL™). A pear cultivar “Shingo”
showed highest total polyphenol content, but scavenging activity of DDPH and ABTS radicals was lowest. The fruits of
P. ussuriensis var. seoulensis contained low level of phenolic compounds, but their scavenging effects on two radicals
was superior. Ferrous ion chelating effect was high in P. pyrifolia var. culta (98.93%), and in P. ussuriensis var. sinensis
(68.71%), but two species had low scavenging activity. The content of phenolic compounds in wild pears was not always
directly proportional to the radical scavenging activity. Neither radical scavenging activity was to ferrous ion chelating
activity. In conclusion the fruits of P. ussuriensis var. acidula, P. ussuriensis var. seoulensis, and P. ussuriensis var. sinensis
had great potential for the development of new antioxidative functional food because their antioxidative activity is higher or
at least similar to P. pyrifolia var. culta. However, due to their different levels of antioxidative effects, the development of
methods of using them jointly, not singly, to obtain maximum level of antioxidants is recommended.
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M o (Stajner et al., 1998; Braca et al, 2003), Lo A
Aol S oPsie) T AR ol 45

L A 7e/do) et dpadel| tiek anjrke) 2o Jfdel R At EdsiAl AL 9
S7IBkaL QLo thefeh dhpof ey A 2 ol o) vt AlA 4] JJrT % ofolm
St K= L QIth(Heo et al, 2010; Park et al, 2008;  (Hong et al, 2004), $-2jueto A= Akt 1HE, E&o]

Kim et al., 2009). oo o] A== F}4=0|th(Choi et al, 2004). & =
Q7oA A7 71678 BIE = A9 24 tiatte 7h =3 Rghge] ot 713wt sous Aite gol

Al go] AEHARRE AARE BT} 9lste] YAt o] 8=o] £kOo(Zhang et al,, 2003), |2 E] ghlo
at7] wjigol, AEHAVL U A AEeE AEY A7k, 713, 53, dlE, ol 9 BiH] Fo g AR
22} AR Aol Frtele 3 Hole A9t % Eo] $rh(Yu, 1989). E3h vl UER, Z+, vl1ds
th(Verpoorte et al, 2002), whebA] AujAlEE T} opAy 4] 3l 5o] Wol g5 dZe] AEo|H(Lee et al,, 1975),
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H1E]o] QJth(Hasimoto et al, 1989). &
3] vjollA] Eeld EelulES HY7SHChoi et al, 2003a),
A W el 24, & BALAE 9 240 e

(Choi et al., 2004), 3%, AU APAY 5 SAl
O] SN axl 9 A (Ahn et al, 2004)0] $-
o Zo® Hirgo] Qlo}

T v FFol i ohefehol s Eatskar wjel &
T 4 5o Ao #et A= vlulsich(Choi et
al,, 2006), 53] f-2uztol= 10%, 179, 10 559
oY H= AulE w7l EAfske AoR dEA Yo
(Lee, 1999), YiollA] Z=ixlo] daf Auf=ar gle Al
o] 2ol et dAoto] Hlsto] FhAk opriulo] A
gjggof et At vl Bt wheba] Rkt gk
A oIS o]83te] V1A AEaAE Nds] flgt
A7t B asict,

2 AtellAlE 7|29 AulE Rt Aejgdo] $423F of
S Adste] dhAl opElE o83 AMEE 754
AE2AE WEst7] f1%t 7|2 AR E AAISHLAL SFGiT)
Yt o Ful, Hgul, W2, o, FAlo] 5
Fopguj ot AlGoll Al 71 Wol =L ¢l
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Aol ARERE WU (Byrus) &) EHIUSH(E, pyrifolia),
# Y (P, ussuriensis var, acidula), W--v L5 (P,
ussuriensis var, hakunensis)®] Gl A 2|AF 454l of
A 2008 109 13Y, EuUS- (P, ussuriensis var,
seoulensis)®] B U= QlAITolA] 2008d 9¢€ 1,
LA o|uj(P. ussuriensis var. sinensis)2] Gul= 7Y%
QAT B YetE]o) A 20084 109 26U o] 83},
22 ARESE vl 20094 1190f] S5 AHFA] niEo|
A FASE AL (P, pyrifolia var. culta) £%3) /JEHY

7} S A 3 ddsto] 5271 27](FD8512, 11Shin
Lab, Co, Ltd,, Korea)® SAAXsIF O, AR A=
EHN7](FM—-681C, Hanil Electric,, Korea)® EH5}%1
G 7 B 80% RS S SulE sho] W]} 3
2y AFPLEE7) 9] Fee2E 60CE 243 o
6AI7E St SFEAFE sk, 292 oA (Advantec
No. 2, Toyo Roshi Kaisha Ltd,, Japan)S A3} vacuum
pump(GAST) 2 Z¢Fofat 33l om Faof ARGRE ZARA]
B 99 50u = AFstaiet, S0 = ATt FEES 4
A 2438t —70C(SW-UF-200, Samwon Engineering
Co., Korea)o| HutstiAl Aglo] A5ttt

2 2389 230ES SN A5l 4ETAY 7

s

WS Fastel FEEE FUHA Hol 60T 2

10082 3 A%t ZF &5 0.1 mL2} 2% NaxCO; 2 mL
2 Estel 8% ok A2oA] WEA7] the 1 N9| Folin
& Ciocalteu’s phenol reagent(F9252, Sigma, USA)S
0.1 mL 75t} Esiqiet, Eha A2o0A 30& &
OF HFAJF O, UV/Visible Spectrophotometer(Ultrospec
4000, Pharmacia Biotech,)Z 750 nmof|A] =5 =4
SFAHVelioglu et al., 1998). Tannic acid(T0200, Sigma,
China) s HEEHR 4 A ol83lo] 7} Az
AZANE gF & E29E FHmg g )L tannic acid
NEeR BT,

% STt o|E AT

20082 3|A3%F ZF &5 0.2 mL, diethylene glycol
(H26456, Sigma, USA) 2 mL, 1 N NaOH 0.2 mL< &
718t the E3ete] 37°C9] F-L&42%(VS—190CS, Vision

g
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DPPH radical &A&4

F25 0.2 mLe 0,15 mM% DPPH(1,1-diphenyl—
2—picrylhydrazyl; D9132, Sigma, USA) &0 0.8 mL-&
Z3tsto] AL e 302 F HS-AIZ] #- 517 nm
NA FFEE =AscHBlois, 1958). A& DPPH
radical 278X (RCs0)2 Z} AR FEE2 4tHA |2 3§
Asto] 7} 3|45 DPPH radical 2A84& 73 tt

o1 ARSI ool 0% o W7
Azl 7}

ABTS radical 2AEA

7.4 mM@] ABTS[2,2 —azino—bis(3—ethylbenzothiazoline
—6—sulfonic acid) diammonium salt; A9941, Sigma, USA]
9} 2.6 mM potassium persulfates E315lo] A2 . ofA4
oAl 24A17t FCF WAISto] radicalS F/4JAIZITE ABTS
|2 AE Aol 732 nmoA FF=7F 0.7£0.03
(mean * SE)¢| E]=Z phosphate—buffered saline(pH
7.4 0% ZAste] AMRSIGIT FEE FEE 50 pLof
ABTS &9 950 uLE A7Fsto] Aol 1027k Hhe-A17]
% 732 nmo A TFEE SH5AHRe ef al, 1999).

Ferrous ion chelating &3}

ZF A 29] 508 =& 1 mL, 80% o[§h& 0.8 mL, 2 mM
FeCly - 4H,Oliron(II) chloride tetrahydrate; 220299,
Sigma, USA] 220 0.1 mL%} 5 mM ferrozine[3—(2—Pyridyl)
—5,6—diphenyl—1,2,4—triazine—4",4""—disulfonic
acid; P5338, Sigma, USA] €M 0.1 mLE &A= A7}

Table 1. Moisture and soluble solids contents of each pear

Fol w2 Wi Qoje] PAreh By vl

oto] otk thy A-2ofA] 1042 53¢k HESAIA 562 nmo]]
A S-S 2459 HYen et al, 2002). Chelating &
= ofefj o] a=4lof whet ARSI 2t /\lﬂ«] chelating

FIE ¥ 23l7] 95t 0.05 mg - ml”' 5= EDTA
(ethylenediaminetetraacetic acid; E5134, Sigma, USA)
2 4 xR A8

Chelating activity (%) = (1—-A/B) X 100
Al AR A7 534w, B 80 AU 3=

3RHES 132 stof 33] RhE AA|sISIT,
EA A 2+= SAS Eilﬂﬂ(ver 9.1; SAS Institute Inc.)
o
=

£=Z-0]|A Duncan’s multiple range

SelbR, o, HeuiR, RuluE 2 Ryol)
559 QA EEue] Aule hETE AHGI AT
B SRR 9 FEFES I 2T, 44
2 72.96(F ) ~84,65% (4l aLE]) o] 9l o,
£2 8. 72(ZH ) ~12,94(540)Hl) mg - mL” & e
YJthH(Table 1),
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552 B el F Felols L Few o]0
s 24T A3, F Selshe el 1w
©0(7.68 mg- g, D.W.), % Zehricol=t oo

i

EI

Scientific name Korean name M(E:;)t)ure E()r(:;(.:t;g_lle)lzd
Pyrus pyrifolia var. culta vl (A1a1) 84.65 a’ 12.66 b
P. pyrifolia SR 7691 ¢ 872 f
P. ussuriensis var. acidula 2ok 72.96 cd 11.44 ¢
P. ussuriensis var. hakunensis ELRCR: | BR 7332 d 10.18 e
P. ussuriensis var. seoulensis FufjuR 78.92 b 10.68 d
P. ussuriensis var. sinensis HAlo]ul 80.05 b 1294 a

“Milligrams of soluble solids contents in 1 milligram of extracts.

*Values are mean = SE and mean separation within columns by Duncan’s multiple range test, p <0.05.
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F21(5.66 mg-g ', D.W.)o|A 7} EFcHTable 2).

7} Aol whet #HmA B9 FHgo] A Ajo|7t e
dl, & Ed9=9] Fekol 7y w2 Zo g Yehd 4l
i & Eelalis] 0l 7 Sl Ve B
1.64 mg-g”, D.W)RTH4 7 B2 F Fejszo] @
S5o] Qlgltt Ed & Zehr o] =9 Feko] 713wkl
Aoz vehd Fgue] e & Zehiieo| =9 Fefo]
71 wo A1THi(1,12 mg - g ', D.W.) ¥} 5 18 %o &
Behuo|rt gislel qlaltt

E3| 2o (P pyrifolia)Ql AH|e} SujyRE 2
Felolat Eehuicolmel yio] FAHOR s
g95ton P ussuriensisk WEo| wet 29wt St
Eio]cg} 71—0 ].Er_/\é tr;q fﬂ_%]:ol 3_71] = ﬁfli

UERL} et Ak oM S5 nieh Aeao
o2 AZIEQIT) Park et al (2008)

27 ekl 4 912 A

ol ol BiAE| Eek EE0) ujel 1A e Y
N8 o] =7 Trebck sick. web bl
W4 1R AL BEITA B el A 2 B
B gl TS BAslel 1 AlRlgel S
25 Adksto] SAAAE EE o3 Akgjeke Zart
e Ao A,

Sh=Ak opuof 4l o] F EeHs 9 SefElolE

o] ghe thE Al Bl Ay}, Ato] ARERE 5%
Sh=rAl opgu) B Alaruf o) mpAo] & (Kim et al,
2009)9} Z=8H(Kim ef al, 2008)5.T} & Ze]w|io] e
ol gatem, AaujrEct F Eejuiso] Fhgo] tha W
SRS FGUlS] = oREAES A, S22
A8 S5 eEdET & SP9Ee] el BtHKim
et al, 2004),
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EPthKim et al, 2008),
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DPPH % ABTS radical £4%

A=Y 35Hs Bt Alz FYE Atae oyA
AYtol] ARG-E=T, o] IAgollA] 5% o] o] Akt EQHA
otA o] 4tshgol wel radical AE|S] Ak
(reaction oxygen, ROS)7} H+4|, B4} L1202 wjL-
R Sk E EAY] A2ARES Stk Al

Table 2. Total polyphenol and total flavonoid contents of extract obtained from each pear

Scientific name

Korean name

Total polyphenols Total flavonoids

(mg-g' D.W.Y (mg-g' D.W.Y
Pyrus pyrifolia var. culta | (AlaL) 7.68 a* .12 e
P. pyrifolia iU 511b 3.06 d
P. ussuriensis var. acidula 2ok 421 ¢ 5.66 a
P. ussuriensis var. hakunensis LRCR: A 329 d 471 b
P. ussuriensis var. seoulensis BufuE 1.64 ¢ 3.00 d
P. ussuriensis var. sinensis EAlo]uj 245 ¢ 3.84 ¢

*Milligrams of total polyphenol contents per gram of dried based on tannic acid as standard.
*Milligrams of flavonoid contents per gram of dried based on naringin as standard.
*Values are mean = SE and mean separation within columns by Duncan’s multiple range test, p <0.05.
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Ui} Ateba] AEH A gE 2AsH, o] Qlste] ko)
079 Ith(Halliwell, 1997;

7} A|29] DPPH 9 ABTS radicla 24Z4& 243 4
7}, DPPH radical AAEAL FuuE(RCs0=1.45 mg
mL™"), ABTS radical A4S Zohg| THAlo] =3
(RCso= 0,69 mg - mL )ol|A] 7Pg £48lglon] Alx J—HH"
DPPH2} ABTS radical 2A% 2% 71 WA Uelydth
(Table 2).

Aol A, AEY FFol whet radical 2450 2
A gebsletl, 53] 98l St ahal gl Al
Jnf A9 F&FR T DPPHE} ABTS radical £7]-59|
7} 3,991 3,84 & YEh oo gikslsol A
Sog Ao Uepyity

¥3t P ussuriensis®] HEE Alolo|= E£Fo| wg}
radical &7|&4J0] 34 &34, DPPH radical &7]5
0| 7]'XL =2 EHUY] B HYUI(RCso= 4.21 mg -

Xt} 2 64, ABTS radical 27]50] 7} =& Zof
vo] #Hale R o]H(RCs= 3.48 mg - mL™)RC} 5 0%
=90 radical AA%SE Hr}

M, Kim et al (2004)2 A& 559 Z2H&9
SofH ol B Y| FHeph Tt dA5] We 9 FAS
o] Sp3t AgEE Kol F Eetk o] =9 Feol
ZolHlmo] FhdHT W A Sole o] W
& Holthal skqieh, ey 2 dtolls EEHlEY
o] ZefH o]t} HA|5| W AlalufolA] radical
7P @A degton), EetRli-o|E jhgo] &7
2 I R s B | K P B S el 2

o

ox ol

il

(@)

ot oot o), ofw ok ook

U ox ol ofk

1o

S,

Foll uhe vk Aue] Fhads} 2 vl

o] il ERTh ol % Bl Befmiols
2R PSR S F AdEaE L0l
Fo 2 AZIEH(Bors and Saran, 1987; Fitzpatrick et
al, 1993; Sato et al,, 1996), 415 Qlo1A % Za|us
I 2ol o|E 9] Sl = gRANSIEHA]of| A A el gk
= T AL ofd o= AZ4E .

54 HgES A4YHS F alkyl radical &
alkylperoxy radical®| $4% Fo5}9] radicalS A|A35}
B QAY AStE Ak ait gl Ao dEA
o B Z(Labuza, 1971), HFHO 2 A& gfH & =
o3} Eejriool dgol wass
Spiis) o] 2718 AR ot ek, et & o

Jﬂlr—/H = ZI

TFol e Hmdede kel 7MY % L] &
£90] DPPH radical 7—]35“\4 o] 7} ©9-4=519 o1 ABTS
radical AAZHA] T3 94510 gRALS) BHAJo] 4235 A

oz yehgr} iR 4 &4 E40] radicalS G114
S 2 AASH: ALz d2A QLo radical] 7]l uf
gt dglr oz 285l glsA BERo] A 4= glon
Shefo] Lho EufjuUbEto)| 4] radical AA
gAo| 243} 0] BHjUE & Eo|L radical &7

M AAl= Eejdlsd Edol &% 5019

2 g4 B3R

oz o
flo

N

N

@

PHe %
Ergos gutd, £ e B 99 2
L olopst o] ol it BujuRolt sy
27 o]9o] b2 Bao| v G4 Hlo] GAke Tl
e 2 4= vk gheb] A BejURe] gakerE e
W 37177 Bagk Ao Az,

Table 3. DPPH, ABTS radical scavenging and ferrous ion chelating effects of extract obtained from each pear

L DPPH ABTS” Fe* chelate
Scientific name Korean name Z 5 < "
RCso (mg -mL ) RCsoy (mg -mL ) (%)
Pyrus pyrifolia var. culta vl (A131) 7.03 ¢" 439 e 95.93 a
P. pyrifolia ey 1.81 b 1.16 b 35.18 cd
P. ussuriensis var. acidula Zok) 211 ¢ 0.69 a 26.24 e
P. ussuriensis var. hakunensis ELECR: | BA 331d 1.79 ¢ 4128 ¢
P. ussuriensis var. seoulensis TR 145 a 1.45 b 32.61 de
P. ussuriensis var. sinensis HAlo]ul 4.93 de 348 d 68.71 b

“Concentration of the material which is required to scavenge 50% of 0.15 mM DPPH radicals at 30 min. after starting the reaction.
YConcentration of the material which is required to scavenge 50% of 7.4 mM ABTS radicals at 10 min. after starting the reaction.
xFe%chelating activity of 50-fold extracts obtained from dried samples or EDTA (0.05 mg- mL").

“Values are mean + SE and mean separation within columns by Duncan’s multiple range test, p <0.05.
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Fe®* chelating &}

Aol ZA3H= Fe' "= 0, ol 2J8f Fe’" 0.2 HgE v,
Fe'' = H,0,9F OHO| BAAL7|E NSl HFHoR
Oy, HyOo, RO’, ROO™ 5 t}eFst 22} radical-S AJAJ 1]
AE 224 ]7]L &S th(Fridovich, 1989),

ZZ%0] Fe** chelating G7+2 H43 A7}, radical
LorAgHAol 712 B4 kope ATalolA o] 71 3
451%.0.1(95.93a), ABTS radical &7AZAJo] 7H4 =9F
o #]94|(26.24%)) 0l 4] Fe”" chelating o] 713 Wt
q—(Table 3).

% A}o|9] Fe™' chelating &£IME H|w3t P
poritolia WIS, AR ALnols] HAE FHGS
o] AR} 2 78], P ussuriensis®] WMEQ FAolul=
Hopuuch 2,60 & TS bt

Ao Asp, A F Eelss 219 Gl B
22} radical AJAS a3}A o0 F HEX
2AGAY F St eo| =Y g
opfufol A X 5kt 59
A 529 glgFo] W1 ABTS radical 4~
7, BRI SHIE 3 Bl Fehticolsst T

&4 29| 3teFo] Wil DPPHR} ABTS radical

rd‘
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= B

@
> 4>
0
|o
&
I
e
o
=

7%§“%°] 73, o] 2 vl S8
2 ZAgk HHbA 0 & radical AAZAJO] $45ko] Ak
o} 7154 AR BT w2 A0 = A E I

2

B QTs Gl wo] SR HURE(Prrus) )
.TLHH(P pyrifolia var, culta)Q} SHAE oAyl 53£9]
At B0 g 9 st B4 wlLal] Sstel 4
Folet, SWUSH(P, pyrifolia), WP, ussuriensis
var, acidula), WIS P ussuriensis var, hakunensis),
A olul(P

>,

i

o2 Offl'

Of

B U (P ussuriensis var, seoulensis),
ussuriensis var. seoulensis) & 5&F2| ShtAl O]E*“HH
o AL s B9 Y B4 A3, 5 Eolo
=0) FeFe AlH|(76.8 mg - g ', D.W.), % EehHleo]
£ PRk HAULI2 mg-g ', DW)OIA 71 Bk
o}, A& FR0l wet F Eejulsy) SohE o] =Y o
2> g3ko, P pyrifiolia A&oNM = & E2l9s9
3} ZgtH o290 deFHct WAl P ussuriensis
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o
o]- [

o
s
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AgolN = & Seh o] 29| 3ol & EjHlE
Hr} gko AFS ¥ 9l DPPH radical AL Fj
UE(RCs0=1.45 mg ' mL"~ ), ABTS radical &7ZAlL
2191|(RC50=0.69 mg - mL ) A 7} 4319t} A1
B & Zevlis9] gego| 7MY &9k DPPHSL ABTS
radical 2724 7P Wokon|, Zuluhio] A2 9
54 54 e FREY radical 2750 9%
A& Hth Fe’' chelatinge radical A7%0] Wobd
A131H(95,93%) ©F -4l o|ul(68, 71%) ol A $-==3F3ict, w
2hA ool wlmd SO T radical AAGAJT}
HIEA] BlFehA] o, 2559 radical &AL ES
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o] e e A0l SaaA fARE
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