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IPABrrs ibaradt in Trul had Rcnedsed recenty
because of their potential bor high anbioxidant activity
AntioxEdants el o neubralkse fnee radicals, which
are urdgtable molecyles thal ane lnkad 1o the
devalapment of 8 number of degenerative dieates
and condiions NCedng cancer, cardovascular

o e, Sog R B TR L, A Ll f i,
catarscts and macular degeneration (Van der Shis
ef al, 2002, Folts 2002). Among the phyfochemicals,
phencka, hawe ol @ genal deal of attentian
becauss of their anticddant activty, Sagnificant
amounts of phenclic compounds frequently ocour in
foepdy ang they importantly sthribute 10 e SEnsery
qualities (solour, Nawedr, tashe) of fresh Puits,
vepetabies and their produds (Van der Sus et al
2002). In adaition, many phenodic priviochemicals
i ariiaadative, antearcnpgena, anbimisnabal,
ant@llergie, antimutsgenic and antirflammatony
BChh e (B0 et Al 20000

The abjectives of thi pressnt work ane to quantily
individial phendic compounds of selecied
achanced agphe lines and 13 quantity thes total
phenslic conbenl sod antiosadan actvities companad
ta known culiivars. The future gaal i o dstermine
v it of thicse CHEMICA CompPopibordg on
preceEing (FeuEny e selector of lines for fresh
cul appie (8.5 Non beowming apple for appe alica),
chder, juice (2.9 non browning juice) and production
of i cidar

The ninsfasn aggpie FENOTYDES vl collactead at
thir commarcial maturity during 2003 hanaest
Sadadan # the ﬂﬁl’h:l.ﬂ'ﬂ.ll!‘ ang Agri-Focd Canada
sxperimental station, Qusbec Frut samples, 2
batches of 10 apples per genotype were ngomly
aeleched, peeled cofed, cul o small pleces, Mopen
immediately in lquid nitrogen, and stored at <80 * &
wnbl arplyss. Ten grams (10 g of frezen peal and
Mt of each appls gerolype wane pooked
searately, grourd in liquid nfrogen and wsed for
MH[H‘HI'IE‘ analyate UErng HPLC, lal phemais
comtent [TPC) by Folin-Ciocalteu method, and
anboxidant capacty using femic neducing antiomdant
vl [FRAEY 3% drascnibssd pradouss

[Khanizadeh et al 2007, Tsao et al )

If snadal, Spode peels pOSSesE A MUch Righed
comtents than the flesh. Fourtesn indridual
phenolics compaunds wene loand in he apples
studied, amang which pracyanidies wefe fe moal
predominan group in both Besh and peal
Epicatechin and procyandin B2 wane te most
abundant in B peel and chiciogenis scid was he
mast aburdant in e feah Cusicatin-J=fhamnoside
was the only flavoncls compoaunds found in the fiesh
whereas in [he peel Twee OIS were atea Tound.
Amang the dibydrochaloones compourds, phiaridzin
weres detected in both fesh and peel, wheneas
phiongtin-3-eylog ucossde was only Tound in flesh
st Cyanidin-l-galaciosite was urique o and
fourd cnly inred opple, These results clearly show
that apples ane an mecellant sourcs of phenolics and
e antioxidant cagacity, a5 well as e bilal phenoliz
comtents and its compounds, vared significantiy

among e genclypes

The i Bty o !MMHM‘M phenalic
compound in diffgrant lines can b used a5 & markar
[ Breed spesific anﬁehrnmu N ool freeh
rearios] a8 feponed ﬂ-l"ﬂ'ﬂ?i.l!h'

(Tsao, et al 2008 Khanizadsh st al. 2008

Faursen palyphenslie campaurds balanging io fke rajer palyphenol i graups were denified
from the ningteen selecied advanced appie lines and standard cullhvars, They are chigrogenic
acid, necchloiegenc #oid and pooumaraykene: acd (Fydieaycinramis ackls); catichin,
apatechin, procyanding B1 ard B2 (procyaniding), quencitin 3-galactesse, -wyloakle, -
arabinoside and -I-thamnoside (amnals) phicridzin asd philaretn-lxylogiucaside
(difydepchalconis) and cyansin-2-galactosche (Cyamgling ) Mean (ohal phanclc conoeniratprg
(TH, tostal phenslic index measuned By HPLC) of the peel was mone Than 2-old greaed
campaned 1o ot of the Nesh, with ‘Flafbunda Rosea’ and 'Eder’ & mévy neledss from Agricuung
and AgikFood Canada Research center [Khanizadeh et 2l 20086} having the highest and the
el TR in B0tk Neah and pasl, feapectively

Amorg the fe groups, peocyaniding wede the most predominant phenolic group and contributed
1 48 T and 48 T of the TR of flesh and peel, respectively. The total procyaniding ranged fram
3.9 70 39897 ¥ g o inthe pawl and from D g 1928.0 o g g-1 inthe fesh

‘Fleridursda Fode” had 18 highest ol precyaniding concenirabons, whbneas ‘Edan’ Fbd B
kreest in both peel and Sesh, "Eden’ was alse Te only apple selechon that contained no
measured procyaniding in i fiesh,

In @daiicn, chly i CRTaN apple gendiypes ([ Flofibinda Redes Wacapur and Mol
Summedland '), procyanidin B1 wene detectable in fhe Beth. 0 all genotypes spicatechin and
procyandgin B2 (14 4% weny the most abundant phanolics compaunds in the peel
Hydneayeinnamic ackds ware the second highest greup in w flesh n abundance with 44,0% of
1okal phenclics. ranging Tram 37010 16075 pg g=1. In e pesl, Fradno-cinramis ackds
accounted for ooty 11,8 % and ranged from 33 .4 to 821.3 pg g-1. "Floribunda Resea’ present the
rhzhaecst compoaition in the Mesh and the peel. Thies hydesennamic acida compounds ware
fpiind 0 these apphe gn @l hisir cancenirations geneally follewed the ardaer of
chioragenic ackd (35 4% of TR in the fesh and 8 8% of TR in Sie peel], pcoumarayiquinic seid
(2.8 and 1.5%%) and nepchicmganc Roid (2 7% and Q%)L In &l genolvepes, ChiQrogenic pod
was The most abundant phenalies eampsaunds i the Teh (15.48%) ranging frem 158 pg g1
{Eden’) 1 1374.7 pg g1 [ Flonbunda Fasea’) Flvonss pepresent Me sscond highest gioup in
cancentration of apple peel with 24, 73 of TP, The values of total flavonals in the peel vared
bafwaen 8] 6 and 437 6 pg g-1, with "Frimesst CBRATZE and ‘Reineiie Russel showing the
highest and lowest concenirations, respeciively. The daminating fivonols in the pesl wene
quencetin Jogalacioside (5 %), but considerate amounts of quescetin Jaramnosice (2. 748,
quercetin 3-araberoside (2 5%), And quercetin T-xylcakde (2 3%) wire also present. Quercetin 3-
ramnoaide. tha sngle debsched compaund of the Navensls clags n e Meah wis below the
detection in some genolypes (Cottand’, ‘Mol Semmedand and ‘Spartan’), Diydrochalcones
were bound in only minar amounts, which coraested of 12.0% and 5.4% of TP in the pesd and
it Nesh, respectivety. In all ganalypes, the ameunt ol tial diydiecralcones vaned belween
10.5 and 1131 g g-1 in he Mesn and between 45.5 and 1288.7 ug §-1 in the peel. ‘Flanbunda
R’ ard "Aengtte Russel’ had i highest dinydrochalcones in the fesh and pel,
respoctvaly. Tha st Gilvlie-chalconss wag for 'SJCATEREATS iIn Both fesh and pasl
FhiatediceZeyiag ucodise ard phiandrn wede bo found n fesh 28t whensas in e peel,
phicridizin and phiceetin derkatves were detecied. Cyaniding were almost exclusivedy found in
e panid e e praaaried Il Than 6% of T "Floribonca Rosed” wak thd only gonaly pe thal
confainad defeciable Cyaniding n the fesh. Cyaniding content in the peel ranged from 0o
2800 pg g-1 ard the highest concentration being cbhseraed for ‘SJCE4S culthvar,

‘Fleripursda Roded” had e highest TPC whereas 'Eden’ had e lowest TPC with leas Fan 300
pig =1, Thee Peimdinifg genotypes wene intarmedate wih TPC vanying between 453 1 and

1147 B pg g-1. In the flesh, the TPCs ranged betwesn 45,5 to 8425 4 pg g- 1, with the highest
amaurte being reconded in “Florbunods Roses’ and e s amount Being measuned in ‘Eden’.
Greal diferences amang wre faund in heir anticaidant capacity of the appis
genotypes expressed as FRAP (pg g=1). The feric redwcing ability of the peels was greater than
that of thie Fagh for ol genolypes. 'Florkunda Rosoa’ peol shived B greadost snbpxdant
EApRtity, with 6620 9 i g1, companed with Eder’ (517 1 jig g=1). I Te fean, the preatest
anticoidant capacity were also found for ‘Floripunda Rosea’, with a FRAP value of 7291 pg g-1,
while 'Eder’ had the iosest activity with 102.9 pg g-1
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Total phenolic coaterd and sbwandant capacriy (FRAP) of 19
sdhvanced apples lines snd caltvars.
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Conland %2 @51 33 118
Eden 453 k2 {11 1 P
Elstar 1620 7198 N80 9
Flrh Roseg HI04 11887 TN 66809
Gaa 152 B8O 33 1999
Goklen 1475 W13 OMsE 100
Delscious
GodRed  VTR2 M4 4153 108
Macspar 817 677 O3NS T
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