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Antioxidant Capacity and Protective Effects on Neuronal PC-12 Cells of
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Abstract: This study was conducted to comparatively evaluate antioxidant capacity (AC) of seven cultivars of kiwifruit (Actinidia
spp.) and their protective effects on neuronal PC-12 cells. The contents of total phenolics (TP) and total flavonoids (TF) of
kiwifruits were also examined. Five cultivars of kiwifruit, Actinidia chinensis (cv. Haehyang and cv. Haegeum), A. eriantha (cv.
Bidan), A. arguta x A. deliciosa (cv. Mansoo), and A. arguta (cv. Chiak), were bred in Korea, while two cultivars, A. deliciosa
(cv. Hayward) and A. linguiensis (accession number 041AE), originated from New Zealand and China, respectively. Skin extracts
of kiwifruit showed higher TP, TF, and AC than flesh extracts. The highest levels of TP and AC were found in cv. Bidan flesh
extract among cultivars studied, but the TF content of cv. Bidan flesh extract was the lowest. The kiwifruit bred in Korea had
higher AC than their counterparts. AC of kiwifruit had a highly positive linear correlation with TP and TF. The flesh extracts
from cv. Hayward, cv. Haehyang, and cv. Haegeum significantly (p < 0.05) prevented PC-12 cells from oxidative stress induced
using H,0, compared to a control with H,0; only. Overall, our results suggest that kiwifruit bred in Korea may offer a good

source of antioxidants and serve as functional materials.
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woh el AEe] Uclo] Hm, o5 Aol wAy
APABAZE A S glrkan eelA 9lehAmes et al,

1993; Apel and Hirt, 2004). Z}3|50]= v]ebY] A, C, E, 7
=4 3}3HE(phenolic phytochemicals) G} -2 A4S
Aol Frstm, Thalwe] AL AEVA, T B T
AA3e] 98-S ZQItiLiu et al.,, 2000; Arts and Hollman,
2005).

Actinidia<s 21E21 Zchal(kiwifruit)+= ThHJU-FEIH Acti-
nidiaceae)]] &35}, F& FHE 2 A=A HAA R
2 A3 a1 Qi Harker et al., 2009; Latocha et al., 2010).
Actinidia;0= 6001 F ol/fo] EA 5, wAME|A A
Zrel= 128 7] 9(green kiwi)Ql o] H =(4. deliciosa cv.
Hayward)®} Z2=7]9](gold kiwi)l Hortl6A(A. chinensis
cv. Hort16A)7}F Al o 2 714k who] Ajufs] 1 9l &
o|ti(Fiorentino et al., 2009). FLofl= F|o]¥ =, Hortl6A
FZ ol9ol Ao thet A 7HAH, B =9
A= AQu7} 7153t A. arguta, A. eriantha, A. kolomikta &
FEol izt ¥ado] S7kstal glom, g yetol Al Afuj
7} o]F0{x]11 QltiLatocha et al., 2010). >-g|Ljelof| A=
19779 Hepi7h AFo=2 E9o] H3len, 19811 o] 5o
AlgollA kel 7)ol o] ek (Jung et al., 2005). =
o] =ApARl vt F52 /dstee A9 dx, a9
7191 FFQ Y, =719 F59 A e, AAEs
EEE, OS5 O Sl F5E0 i, S4EHMe
o, o] &5 =W 2H7F S71skaL Sl Aol tHRural
Development Administration, 2013).

H=4 shheS A0 g 3], dd3 7HAl o dF=
n) ek opuel, vheket AR wiwel A7 Sl 7]
ottt &ejA It Drewnowski and Gomez-Carneros,
2000). o= #l=/d skehe ¥t ofyz}, vlEH] C, v
UlE, d5a, 7hRE o=} 2 A7l folgt thaket A
g|gE2o] 3hgrlo] 9JtKTavarini et al., 2008; Latocha
et al,, 2010). Fepefo] Hl=A SghEo] B/dAtaolA o]
= AteHA] 2B 2o ot ABAE &4 B
(Kim et al., 2010). =7 574 Fohe 550 A= 7]
& ZZEHTt} acetylcholinesterase 2} butyrylcholinesterase
2d& o AAISHATHLIm et al., 2014). E3h refof A
Fe of, Advbde T 22 EYA A ool =&
o] = 4= gJti(Motohashi et al., 2002). Zchalje] G413
(genotype), FS(cultivar)o]l whet njv|E, BIEH, #Hi=/d 3t

=9 o= B 2/4do] thErkal HarE{lti(Samadi-Maybodi
and Shariat, 2003; Nishiyama et al., 2004; Nishiyama et al.,
2005; Du et al., 2009; Kim et al., 2009).

SN ol S RS ek 550 tiE A
T= ds] vHgE AAoloh & At FA2 =il
ZNrElo] A= 57 Aokl FS5 (s s, Hie
a5 A oht o 2FF(FEHE Fo|YE, T 41AE) &
T 77 55 e vt ] SulE o 5=
Hiol= 3H, Mbelss Ao s vla A5k, Ab
3 AEg Ao O3t PC-12 AN S aiks B7tst
ek & Agts =W S Aok F50 o AEEA
A0 AFA EAZ F9l 7150l o I B AE

A=A 7S Blsln sk

]

Aol AR kel 774A] #E-2 Table 1] A|A| s}
Atk 7552 Ak sllol ¥ =(cv. Hayward), s3K(cv.
Haehyang), 3ll(cv. Haegeum), H|THcv. Bidan), TH(cv.
Mansoo), #| 2 (cv. Chiak), 041AE(accession number) = A]
At e oK Q= 35.0114, A= 127.5862)0]4 Aujat
ik i B 20129 109 sjeo] Sgfalglon, 4
shel il AR A7) 20°ColH mele, Ad A
D83t TS Belste] ALgatart

Alef

E 310 A= Folin-Ciocalteu’s phenol reagent, 2,2-azino-
bis(3-ethylbenzthiazoline-6-sulfonic acid) diammonium salt
(ABTS), 2,2'-azobis(2-amidino-propane) dihydrochloride(AAPH),

Table 1. Origins of seven cultivars of kiwifruit (Actinidia spp.).

Samples Species Origins
Hayward A. deliciosa New Zealand
Haehyang A. chinensis Korea
Haegeum A. chinensis Korea
Bidan A. eriantha Korea
Mansoo A. arguta x A. deliciosa Korea
Chiak A. arguta Korea
041AE A. linguiensis China




1,1-diphenyl-2-picrylhydrazyl(DPPH), gallic acid, catechin,
ascorbic acid, hydrogen peroxide, dimethyl sulfoxide(DMSO),
2',7'-dichlorofluorescin diacetate(DCFH-DA), 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyltetrazolium bromide(MTT)& Sigma
Aldrich Co.(St. Louis, MO, USA)o| A F-45}% T} Roswell
Park Memorial Institute(RPMI) 1640 HJj ], fetal bovine serum
(FBS), penicillin/streptomycin-2 Welgene(Daegu, Korea)o]|
A stk

H=d sletE &

Ikl vl SEe] 55 Sldl wigkEat @A viA|
EHE 93l 2 SHhomogenization)E -2 HH-S ARE-
O}OﬂE](Klm and Lee, 2002). 2| & wpujet vfso0z2 &2
g5t 7 | H-2(absolute methanol)of] 100mL o 1}
10g = 7h& SOg2 Y11 387F S A Lol A (homogenizer,
Polytron RT-2100, Kinematica AG, Littau-Luzern, Switzerland)
2 15,000rpmoj|4| w23} &, Whatman No. 2 ©{2}X|(Whatman
International Limited, Kent, England)E ©]-83}¢] oj1}s}4
t}. oJ7} = ofuhukfilter cake)S 3]4=510] 100mL 2] 80%(vAv)
WIS olgsiol 18] o Nk 226U, olniE 22
2 A3 A E=7](N-1000, Eyela, Tokyo, Japan)E ©|-8-3]
of ¥2Hh H% FHEE BA 7] 20°Co| A B
sheict WE Azo] ishi EYxoz 38) 2a3hgck

Siis B2 =5
Z9|& 32 Folin-Ciocaltew’s phenol reagentS ©]-83
ﬂ‘ﬁ(Slnglet and Rossi, 1965)2 ¥W3&35}o] 0|83}t

25 200uLo] =5F<= 2.6mL2}t 200uL 2] Folin-Ciocalteu’s
phenol reagent £41 5 63 Ao MEAIZIT, 29
gk gHofl 7%(wiv) NaCOs & 2mLE d7F5H3iet 5 90
B 2ol uke A7l & 750nmof|A] TS =45} gallic
acidE o]-8-3to] T Al(standard curve)e] ATFAS 214
sl 9= -2 mg gallic acid equivalents(GAE)
100g" fresh weight= ebf et

e

EZalRL0|= 3Ry &K
=

" psehiiols el 48 AICh 942 ol WA

=4 - o 1=
H(Jia et al., 1999) o|&35}9th =25 0.5mLo) &F4
3omLS H7FeE 3, 5%(wiv) NaNO, €91 0.15mLS ©] 3}

o] SEZF BES A ZITE 10%(WA) AICL &9 0.15mLS H7}

A, ZAde 261

sto] ThA] 127F WFSA]7] & IM NaOHE ¥ 335}
510nmojlA SF=EE SAsch FERcolE FF
mg catechin equivalents(CE)-100g" fresh weight@ L}ER

ABTSE ol 8 2tt}elo] aisks 248 chewt gt
(Kim and Lee, 2004). 1.0mM AAPH©| 2.5mM ABTS2} &
Z-8-989] phosphate buffered saline(PBS) 100mLE 4] ] A]

70°C Grepoll 4] ABTS §o4S THE 3, PBS §94S ol g

3tod 734nmojlA] 0.650 + 0.0202] 4= ABTS L8 &
A5}%T} ABTS 80 980uL9} AJ& 20uLE 1057} WhS

5 37°Col A TanmolH FUE HAS Sgalsich B
9] AES2 mg vitamin C equivalents(VCE)-100g™ fresh
weight= UERH .

DPPH
DPPHE 83 2tid £7%0] 7|ua Fakshse
Brand-Williams et al.(1995)2] W2 HEslo] A5t

80%(v/v) WEHS-S AL&3le] 100uM 2] DPPH £ 7=
3k 3of], 80%(v/v) HEHEE ©]-83te] 517nmojlA] 0.650 +
0.0209] SF== S|AIFT: 2} A= 50uLe} DPPH -84
2.95mLE H7}5te] 23°Col|A 3087 v Al7] & S
Aok 517nm°ﬂ/\1 7~X—10].O:11:]- xl—r;]-g].]v#] -o—}./h]_g_«o mg
VCE-IOOg fresh weight2 e STt

ORAC
4135} 2bt] Zo(peroxy radical)2] A§/dut AdHoll ot 3
T8-S =%3l= Huang et al.(2002)9] ‘ﬂHﬂ S AT
o ke 252 A2 W ujekul C wEgole] Hxof
phosphate buffer(75mM KoHPO,, 75mM KH,PO,)E A}
6}0%} 96 wello] A|& Ti= T80l 25,19} 81.6nM
Lol [50uLE E3Fstal 37°CollA 387F W Hk(shaking)
ke 10—£7L} v 9K(incubation)A| AT}, ©] &§F-8-oHo]| 153mM
©] AAPH 25uLE 713t 5] §3338 % Al(microplate reader,
Tecan infinite M200, San Jose, CA, USA)Z 907} nj&
243519tk 30T A= excitation 485nm, emission-
520nm= AA5Fch vEl Co] X181 & (area under the
curve) AL og310] rle) 4kl mg VCE-100g"
fresh weight=2 e SIch

oBL oo rlr 2 oi;i
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M= HHQE

2 Aol ARERE PC-12 AIA|ZF== American Type
Culture Collection(ATCC, Manassas, VA, USA)of| A F-¢5}o]
ARESIGATE AlzErife 1kl RPMI 1640 Hli]of 10% FBS,
penicillin(100units-mL™"), streptomycin(100pg-mL")g 7}
skRem, 37°C, 5% COrg FAISh= olitahea wiY71(CO,
incubator BB 15, Thermo Electron LED GmbH, Langenselbold,
Germany)©fl Al H s

MZNE BSs EH

Hrie) i 2EEe] ARHE BE FUIE Lopus] 9
3 AlEZ RAELL =A5H= MTT H2 Heo et al.(2001)2]
ol ZASE] A3PstGirh PC-12 A|3ELF+= RPMI 1640
"] o 545} 96-well platesof] 2 x 10* cells/well 22
EL251aL 2440 7F woFEl T, 500mg L 5o Frhe )
FEES QAT k] 24407 S o v Az Abs}
A AEY AR 300uM HO0E 7l 1417 FeF HH3-A1X1
%, ZF wellof]l MTT &5 7}l 3A17F &<t RESAIZTE
50uL 2] DMSOE #7fsto] Refrle] 3 2ulxformazan)2
{4171 3, B3P A (Tecan infinite M200)S ©]-&-3}
570nme} 630nmof| 4] =75kt

i

=
=
S

MIE LY AMSPH AEYA =

AlZ W 4ke}4 AEd| A= DCFH-DAE ©|-83F 333&
X H(Wolfe and Liu, 2007)2.2 =43} t} PC-12 A3
L RPMI 1640 8j=]o] 3]43}o] 96-well platese] 2 x 10°*
cells/well =2 H=a101 24478 viokslic). 500mg-L
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o] e
=, 7+ wellof| PBS 2H&9llof| 521 50uM DCFH-DA
308 5ot HRSAIZITh AMSHE AEEAR 300uM HO0,E
7}k 1A17F Fof #HL= A\ (Tecan infinite M200)2 ©]&-

}o] excitation2 485nm, emission-2 530nmof| A =48}k

= FEEE AL 2443t F4F okt

=

15
= o

SAHXE|

A+ REBAR el
. & FA20 SAS = J3;W(version 9.0, SAS Institute
Inc,, Cary, NC, USA)S o|-83}5ick. 2 Hatgte] el 2
0]+= Duncan’s multiple range testo]] ]3] 95%92] Al=]+7t

oA AR HA sk

al

9l r

2y 9 vA
Zils ¥ SE2E9L0|= 8

=i A Fohe 7550 A 2150 Fuls degat
TEetE o= FHF2 Table 29} At} 2t F% 100g
AAel FoE I g > g > vd > x|of > ke
> 041AE > gl|o]9]E o0& ol 3h§0] Ze-ofli= ]
ok > 32 > SI5F > 041AE > 2|} > U= > Fo|YE Lo
2 7rastqt. s g2 gl 49 241.2mg GAE
(3o)1 Y =)ol Al 1,028.6mg GAE(3)|3F), B 1h8-0] 4o
56.3mg GAE(3]0] =)o) 4] 437.3mg GAE(H|EhZ 2 Zo9]
Helol AR 2U2ich Du et al.(2009)2] A-tol] 2Jshd o]
ot Zxo| 2u| 31FS 41.7mg GAER 2 A 1AuE
o} W2 3RS Bk o]t Sl ke Aol B9

Table 2. Contents of total phenolics and total flavonoids from seven cultivars of kiwifruit (Actinidia spp.).

Total phenolics

Total flavonoids

Samples (mg gallic acid eq-100 g" fresh weight) (mg catechin eq-100 g fresh weight)
Skin Flesh Skin Flesh
Hayward 2412 + 222 ¢ 563 + 1.0 d 90.7 + 6.0 d 37+ 11 cd
Haehyang 1,028.6 + 71.6 a 107.0 + 2.4 bc 4383 + 324 a 68 + 0.6 c
Haegeum 749.6 + 80.5 b 1194 + 91 b 2799 + 357 b 111 + 15 b
Bidan 575.6 + 18.0 ¢ 4373 + 255 a 321 £+ 49 e 11+01d
Mansoo 3813 £ 146 d 874 + 52 ¢ 1309 * 218 ¢ 59 £01c
Chiak 382.2 + 235 d 97.6 + 24 ¢ 1434 + 151 ¢ 59 + 04 c
041AE 2488 + 523 e 100.1 + 11.7 bc 110.6 + 14.5 cd 152 + 43 a

“Data are presented as mean * standard deviation (n = 3). Different letters in the same column indicate significant difference

based on Duncan’s multiple range test (p < 0.05).



A Anel FASH
E) wet ol Wl 1
Sl Sl

THKim et al., 2009). ] &
o7 wtom, ojt BAFe
kS u|z]7] RO ZE A
Scalzo et al., 2005).
Ao 59 Fuls e 54 Aaet vissiA, o
SHCHE Aol o B FEeRio|s o] £A5He
Ao 2 Folx ¢t Table 2). ZF &t 255 100g G A3
o] 2EglH Lol TS F&F > | > 2ot = Uk >
041AE > gflo]@]= > nldh o0& Zasiglon, 789 7
ks O41AE > 5> S5 > Aot = ke > ol
> vjgk o2 rolHh ZF EE 100gy EEfH o=
Fego] Aol 74 32.1mg CE(H]EP)Oﬂlﬂ 438.3mg CE(3}
b, 7821 A9 1.1mg CE(H|gHollA] 15.2mg CE(041AE)
VA sk skl At BeelH e Fuls o
PBEt el B, ol EEEe] w8 3
wiol= Stke malth sixvk ZAd BeolA %
_lﬂbz SRS Eahj H]l:} Z20 Iy Lo|E SleF
g opek ol ujg BF0] B Sl gL
Hicol& o]9]o] #54 Q’% T w2 HERC
(Lim et al., 2014) W& Ao &2 o AZAIch

=%z= ul _LZ]

BT X ™o
3 7+ = ch(Kihkonen et al., 1999;
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7E5S AvEe] Ady Bs0] ket ABTS H,
C Z3}= Table 33}
Utk B3l S W FEeR w0l Fuyel Antel 4}
81 3714 GAIBks H7PHol A Hesrhs Aol Pt
shso] o &9tk ABTS ¥low #rjat Auold, 7 £5
100g & AR 7% 273.5mg VCE(041AE)°f| 4] 1,719.6mg
VCE(3H®), I52] 737 62.0mg VCE(3|e]H =)ol A 638.2mg
VCE(HIRhE e 919) ahiehsg uglch ARels
s S, ulg Bgo] ThE 5] ulste] B s
2 B4t 780 Ao ugk Z29| FAslso] A e
PUsks-S ®el slolgs EEurt o 1029) o 9k,
QAo ARSE ol el E5 el Aolet Pushs
& TPYFe) FEol wet Pushso] thEcke Aot f4}
3} tHKahkonen et al., 1999; Scalzo et al., 2005).
DPPH & o]83sto] 43t JAilals-2> ABTS Ho g
2243 Auke} G ATFAS HYtHTable 3). 2+ =%
100g & 22| 79 135.6mg VCE(F]|o]2=)olA] 1,125.4mg
VCE(318), 122 A< 32.4mg VCE(X|2hol| 4] 524.3mg
VCE(H|THE v]wF] He He|o] giishs-S Bk ABTS
oz S datelks Axkel vsssiA|, DPPH HojlA =
a3 i, 1 #5359 AN HA= o FF5S0l vl
o o =2 HeksS Hvh 52 9ol dHAlksks
o] 7P w2 HIE‘r FE0l 7P W2 Aof FFoll vlsiA
oF 16.24 i—%% T l%: 7} E‘r

(

Fl-Eo

2 A3l 2% ALt

Al ABTS ‘ﬁ# PPH /\]-.go]—oi] Y e T L

Table 3. Antioxidant capacity of seven cultivars of kiwifruit (Actinidia spp.).

Antioxidant capacity (mg vitamin C eq-100 g fresh weight)

Samples ABTS DPPH ORAC
Skin Flesh Skin Flesh Skin Flesh

Hayward 307.2 £ 6.0 e 620 £ 1.1d 1356 + 11.1d 380 + 05d 1,839.8 + 96.8 ¢ 2845 + 219 d
Haehyang 1,719.6 + 324 a 1423 + 06 b  1,1254 + 812 a 1136 + 55 b 7,050.8 + 8389 a 506.4 + 52.8 c
Haegeum 9855 + 357 b 1613 £+ 15b 5471 £+ 692 b 92.0 £ 20 c 4,220.8 £ 595.8 b 655.5 + 80.3 b
Bidan 7519 + 49 ¢ 6382 + 0.1 a 557.5 + 183 b 5243 + 31.2 a 2,044.7 + 281.8 ¢ 1,0880 + 415 a
Mansoo 514.7 + 218 d 868 + 0.1 cd 300.6 £+ 405 c 348 +51d 2,514.2 + 564 ¢ 5284 + 332 ¢
Chiak 569.2 + 151 d 100.6 = 0.4 ¢ 3385 + 303 ¢ 324 +08d 2,412.2 + 673 ¢ 597.6 £ 29.2 ¢
041AE 2735 + 145 e 90.6 £ 4.3 cd 1738 £ 321 d 369 +52d 1,988.6 + 510.3 ¢ 509.1 + 85.0 ¢

“Data are presented as mean * standard deviation (n = 3). Different letters in the same column indicate significant difference

based on Duncan’s multiple range tests (p < 0.05).
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I} H]S3t HeRS HYtiTable 3). ZF +5 100g & ORAC
oz SAT MbekeS AEA 1,839. Smg VCE(3]°] ¢
)04 7,050.8mg VCE(SI3He] e wiglo] AH2lqe
H, IOl A= A 284.5mg VCE(S]o]H =)ol 1,088.0mg
VCE(HEhe] WL wsle] dX AksPsS Bart 429
H4k8Hs0] ORAC HelA = o] shguct o okch.
QoA 7R =2 FAF=S Bl H|Y ZFo] 7HA e
ZHe wol go|oje ZEH ) oF 38u) =gkom], AR olA
b B WSS 2 AR BE0] T e B
o 2 slol9iE BEmet of 384 o gk

sl G F TR0l e AABRsTIe] AT
A1 Fig 17} 2k 7855 Acele) £l

i

>

(mg vitamin C eq-100g™" fresh weight)

® ABTS (=0.98)
0 ORAC (=0.94)
v DPPH (#=0.88)
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Fig. 1. Relationship between antioxidant capacity and total
phenolics (A) and total flavonoids (B) of seven cultivars
of kiwifruit (Actinidia spp.).

Slefyl ghAFslS-o] AFA|4x(correlation coefficient, )=
0.88 o]Fe] Fe| 7I&71E 2= A4l S v
(Fig. 1). A4ol3F 37k G4ksks B7holA] ABTS W
S4e Yaieksol Folis Wyt %%Pﬂh*{rz)ﬂ e e
0.98°] A tHFig. 1A). #
o sk Afole] ApAGE 065011*1 0964 2 7H
om, ORAC HollA 7H =2 AuASE B3ltkFig. 1B).
olejer ool 712712 2 17} H9e] e A 3
thefjoll EAste wlsAd shdaol dlshksol Wol 713
e AL ojujgit B o] Auke gHsiso] s
e EE FEeRR -0l Y 4 718718 2 1%
A ZM 0] AAE Busk oMo d Axel QALElg
THZheng and Wang, 2001; Moyer et al., 2002; Proteggente
et al., 2002).

ABMZ HS S0}

Sl Aeat 7EE Ao Fuls A 3
lcol= B, A4S B BgHTHE Ao kot o
ARk el gkl ¢, AW RS Hol g A
u:] xlzl M%} 'IH oﬂ /]\j_r]o]_x] [el Xe) Ui Mxl;@o] /?jm‘] =)
910l g HEL PC-12 AAANE BT wkO] Hrlo| A
g3tet Aok The 22 E0) 4B A AR 4]
ANEZ B35 73S MTT Hog B7lst Axl= Fig. 29}
2k AbslA AEF AR 300uM2) 0,2 1A]7F SoF A|E
of Ag] A, H0.5 A &]5}A] k2 EHZS—TLUOO%)E} 0| 5}
o] N|3E7} 74%7H A ApEskgct v, B2 T
500mg-L'o] H=2 AAE] ANE YEE0] 104%2 =
T SRR FAT, BY SR T g 28
& 95%, Blo|YE IS FEELE II%E AlZAYEEC] 57t
SFGItHFig. 2). SFA|YF BE, Uk, Z]2f, 041AES] v 5=
FEE FoH NTYEE S7HE ST 5 Yook v
o Tk 22RO A9 Lo Fuls Pk PASES B
Reol= Etskal e5|8 M2AEES dAX] 2=
HYthFig. 2). ) &4 Frheel vidk E5L e 50
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Fig. 2. Protective effects of the methanol extracts of seven
cultivars of kiwifruit (Actinidia spp.) on the viability of
neuronal PC-12 cells upon H;0.-induced oxidative stress,
measured using the MTT assay. ‘C’ represents control group.
Letters above bars indicate significant differences according
to Duncan’s multiple range test (p < 0.05). Data are presented
as the mean * standard deviation of three replicates. HW,
HH, HG, BD, MS, CA, and 041AE stand for cv. Hayward, cv.
Haehyang, cv. Haegeum, cv. Bidan, cv. Mansoo, cv. Chiak,
and 041AE, respectively.
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o] ©Jal| 27,7"-dichlorofluorescin(DCFH) & 7}4=5-3)] =11, A
3H ~Eg Aof o5 32 w7 Frh(Keston and Brandt,
1965). H,0,2 A e]ab#] ¢e o) 24(100%)3} B @ 5}o],
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7HA| F7FsFATHFig. 3). 1eful, ARoll AREE 75 Xt
A T FEES 165%((HEh oA 148%(31%H) 7HA] A& W
AR AEYAS §o0HQ] o8 A FTHFig. 3).
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A2 285t Hlwd SRtES Eske A=A
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o2 4#A tHGuan et al., 2006; Pavlica and Gebhardt,
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Fig. 3. Effects of the methanol extracts of seven cultivars of
kiwifruit (Actinidia spp.) on intracellular oxidative stress
in neuronal PC-12 cells measured using the DCFH-DA assay.
Fluorescence was measured at 485 nm for excitation and
530 nm for emission. ‘C’ represents control group. Letters
above bars indicate significant differences according to Duncan’s
multiple range test (p < 0.05). Data are presented as the
mean * standard deviation (bar) of three replicates. HW,
HH, HG, BD, MS, CA, and 041AE stand for cv. Hayward, cv.
Haehyang, cv. Haegeum, cv. Bidan, cv. Mansoo, cv. Chiak,
and 041AE, respectively.
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