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Abstract: The study was established to compare fruit
qualities and antioxidant compounds in ‘Niitaka’ pear
(Pyrus pyriforia) trees grown in the organic and
conventional farming systems. Fruits in the organic system
appeared to have dark red color on the fruit surface. Fruit
weight, soluble solids, acidity, firmness, and stone cells
were not different between the farming systems. Organic
fruits had a greater potassium concentration than the
conventional fruits, but phosphorous,
magnesium concentrations in fruits were not different
between the treatments. Peel, flesh, and juice parts in the
organic fruits had greater phenolic compounds compared to
the conventional fruits. Peel parts had much greater
antioxidant compounds than the flesh parts, regardless of
the treated-fruits. All fruits grown in the conventional and
organic systems had a similar DPPH (a, a-diphenyl-(3
-picryl-hydrazyl) radical-scavenging activity in the peel,
but flesh parts in organic fruits had a greater DPPH than the
conventional fruits. Phenol and flavonoid compounds in
the peel and flesh were positively related to the DPPH
radical-scavenging activity. There were no significant
differences for the nitrite scavenging activity in the peel
and flesh parts between the treatments.
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A AARCR Aol et e 108 A
S 9rEle gAMog Tr7]% Ao 744 Zgju]olo] A7)
AA F71E AME dals Sevee] 343 Sk
ZAlo]tHLotter, 2003). Tr7]i<§ oz AuE AL e

9} B3 Peck et al (2006) 2] AAHollA, 9-108482] 7]
A g Abe] Rk F3¥e|(Integrated Management)
gl A AM%%I sl 7474 1/2, 2/3 Lo, 7]
Q1 FAu WA= 71 AtellA 52 FEE UERlL,
7HA 1HETE, *PE 9 oalE frejdo] vk ok
Xtk sisich AR 1A | dAksE S8 ARt
T 10-15%°173, SFLARTE 8-25%01 T Bol ghst
Atk B skl

71 A :@WH]ES&L FEES FAskaL HARA
of ok WalF Al 9@ 714 Hulel didel SJal Auieck
olef] whzhA] Tr7l%—% GEHZHHHQ} Hlwste] WalE wAYEC]
Z7kelo] A AEY A wo| wEHo] 07 Eo| o]%
& 22k tAMEE(E# ¥, Vitamin C3)ol 344 4 vt
(Treutter, 2001). 7717 3+ 117) &5 Alvbel A3y
gk ARE Bl g ATtellA] Fajell A= frel o] vEt
U] ggkont ahgol s el g Al =2 &
A& 73ttt B skt Robert et al., 2005). 715
Hgotel Aokl = 1AM g shalofA Al R
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=2 Iy ‘iﬂ% g} d"}ﬂ%’qo eIt Carbonaro et
e et al.(2009b)> FHl] Fuo A HEHT 5
% ZYis S B0, 714 HulE ol
?1316& Aol =8 73’53: | Yk ekl
UNHA O 2 An|AEE {71502 ApjE o] 117kl
o]l 7l gzl E’\Wr F714o] grhal Wi glti(Saba
and Messina, 2003). 3F4] T+ Rosen¥} Allan(2007)<> ©]#
Azt A3 e AL ohetal siitk Lombardi-Boccia
et al.(2004)2 F71AM] & Aol A HiAu) s AR
ZepHcol =g} ofg] 7HA] HlER] FE7t kot diEset
=7 quercetin®] =7t SRl BAsISiT spA|RE o]
7HA mdelA {7 ls et SA gk Ao el dHatst
=43 7SS vlash =S vl vlEd Ao, 71
g A7 w59 Mg Qlrk & A
& A3 2dzE F71AE | AT wle] BEA 9 Ak
3t 245 vt Qi A B oulE o] 8aiA 73

=31k

Aol AEATL 2

ERTET

Al =

A BT 339 Hue(34°40'N, 127°22°E)ell Sl
715 vl ApiEzkel el e Alsek B8 s
20090l Askgict Ao wle] 452 15-20 dAo]aLl A
AARE 5x7 mel YAFdoly, skt B A %
AAE &k o] A|9E EAo] 50-100 cmo]il FES
EH ] o]:Eo] 57 Al NEL 2l Aok FE T X}Qtﬂ—ako] 2 Zife) uq’ 15-30%
A #Helgith 2 hadl 71 Al 57k 3dit - &
oRS AAgt &, 7w AE] 1dS 3 Tl f7]E Al
oA QIS Rgkom, 2009l fi7]s 2 A1 #|9o]
ATt 2004 AFE 2009d7H4] 712k HFANNE gt 5712
ZrErek AuiaberE & 10 71=siGith v AlEE 717t
S} A7l 2009 102 10Y0] F&alA 0C A2 A
o] A P oA wE 50708 Jo7 Aulaa 1712

Foll ZALslC,

5t 2 AaHA|(Minolta CR-300, Japan)E ©]4-
3to] Hunter value L, a, b #t& S43IITHL: light =4

ol E45 S UEhY, ar +F A -9ehY; by +
&‘J, __—,L__é‘/\u)

] o] 7R84 v ESEHSSC) %ZJ%Eﬁ](Refracto-
meter, Atago, Japan)E ©|-§-8t0 S48l B Al
i Fruit Refracto-Acidity meter(GML-706R, Korea)&
o]g3slo] FA}EIITE

] Ax 8297I(Rheo CR-500DX, Japan)E ©]-8-3t
%3 @ 5 mm probe® 120 mm/min ©|-§&%E 7oA

=959int

0] qAE FRF SO AR AAAR 10 g
= 95% CH,OH 35 mLe|l He} #2715 el gste] wt2sh
< Whatman No.1 A{ZA & o] g-sto] 713} ofzfato] o
AAST. 1 JARE ﬂ-/\] 1 N HCl 25 mLel| &
b WS olgstol A - vl Aok O%JJroPO%
AAITE WA ZAR= 1 N NaOH 25 mLE
wRk - ofststel @A S AlAskaL 11 A 40C4
7 AT 7, QAL gEE S983ItHLee and
Kim, 2001).

e BT 24 e SleiA AR A5 Fst
of 47% siglon, AEe ZA E43 - HSOrH0,
Ao E Ealgk + P470 nmel4] UV spectormeter
(Shimadzu UV-1601, Japan)Z K, Ca, Mg+= ICP(Inductively
Coupled Plasma Atomic Emission Spectrometer, Pye-
unicam PU 9000, England)® =743}t
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& B, B2i20|=, HRKZ0fs, OFINR 2715 24
PUS B BHS AT, AR F2E W) B2 A
o %o % Reld vk, A 10 g, KL 20 g Hoh

o] 80% olees % Po}O% A3} g F AP 7t
oAl FHE 455 50 mLE 4313l

+ = s I 3 ¥i54) E4o] phosphomolybdic
acid 9} Rhg-ato] Ao ME= 215 0]-8-5t Folin-Denis
W (Ribeiro et al., 2008)°l W} F48130t) =, 8% Al
59 1 mLell 10% folin-ciocalteu A} 2 mLE 93l 63
ZF WESAIZ1 & 7% sodium carbonate €% 2 mLE 7}
Slar Aol 1A W] & 23 4 A|(UV-2550, Shimadzu,
Japan)E ©|-&3te] 750 nmelA FFEE S80I 57
¥ FEEE A8 chlorogenic acidE ARg-ato] 24t
Ao Ryy T dEd el dEs Aksisich
A4H F28 2 mLoll 2% AICI; 2 mL % 1 M sodium
acetate 0.1 mLE 7}stal & &3tst & 30Cofl4] 1A1F §E
SAIZ F 3 FEA(UV-2550, Shimadzu, Japan)E ©]
|30 420 nmoﬂ/\ﬂ FEEE SY38IItHLIn and Tang,
2007). oW & ZgfH o= ke RFEA ruting ©]&
sto] st RFEFA o2 HE S TG

DPPH(a, a-diphenyl-B-picryl-hydrazyl)v= & A5
AL Yebds Hyshe AdElE EAshEt] 517 nmellA] &
O FEEE Uehi A2 Sl oste] FE=7t 7t
23HHON et al., 2004). HAFE52 DPPHH S ©]83}¢]
A29] radical AAEHE Fs= W (Ribeiro et al.,
2008)°] wie} 2AFIITE 1x10* M DPPHS} 5% ¥ 4§
H 35S A7 1 mLA Fste] £36ka, 307t o A
k] WAt - 517 nmelk] 23 FE=A(UV-2550, Shimadzu,
Japan)E ©]&-38}o] <= radical $EF SY3IGITE A5
g A7) Huz
2 ¥AJ5I3+=d], “DPPH radical
2oz ALkt
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27E2(Scavenging activity) 2.
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DPPH radical 2~713(%)=(1-A18 A7F+e) &35/
AlZ PR7F 2T 53 5)x100

9o gee w"—%%—"* 0|85 PO% °PXW0C‘ i %% Kato

03‘4'. , 1 mM OP‘V‘M'EE &l 02 mL°ﬂ @%% &
504 mL 7Fskar 37]¢]l 0.1 N HCl(pH 1.2) 1.4 mLE

Y 37ColA 1A17F B9F w-gAFATE 1 mL Rk
2% ZAREN 5 mLe} Griss A12K30% FAFC = 1% sulfunilic
acid$¢} 1% naphtylamines Z}7b Z2Alsto] 1:1 H]EE A}
$4d E3s 7)) 04 mLE 7Fsto] A2 1583 WA
g 5 520 nmelA] FFEE S8t AEsh= oFHA ]
&S AbESelth tizT= AR S 04 mLE AR
sto] A7)eh &2 o A, oA e
FE= 71 A8 AkebA ok Y opdAlked B

H(%) 2 HERSIH

L‘m’

MW G AATU)=(-NE B FYE/ A

o] 5455)%100

SHEA

Z}7Ee] ZAREAE 100HT oo siglon, EAAE
= SPSS statistics 17.0 ZEIHoA t-test AHS A3}
o] Azt %«Vé% A LYy SekE o=
F2EY wTo gt dAATels 7 Ao B4
SPSS statistics 17.0 ZZ 73 AATAAEA o]z £X4
< AMEERITE

H

_‘

1%“ AR R AR SRS
o 4’«4”‘"9‘ Agletae frof Al

(P>0.05, Table 2). ©]213t A= 7] Aulst Algke] F4
HlwolA 7Hd 1985 % 9 A oAM= ool
EREA] ool 0] 9] A7 A Peck et al., 2006; Roussos
and Gasparatos, 2009)9} H|5=8t 43S e dyb4]
Q1 TN 7R AR W 27k B4 0% gibberellin

Table 1. Production system treatment summary from 2004 to 2009

Month Organic

Conventional

+Organic fertilizer 3ton/10a
*Dormant oil spray 20 fold
Lime sulphur 5% (wt/vol)

January to Mar.

-Irrigation

April to June  -Oriental fruit moth trap

-Four different pheromone mating confuser

application
Smaller tea tortrix trap
- Asiatic leafroller trap application

+Lime sulphur (1%) spray 6 times for insect and

disease

-Plant oil spray 2 times for insect
-Fruit bagging

‘Mowing 1 time around trees

July to Sept. -Irrigation
‘Neem oil spray 2 times

‘Mowing 1 time around trees

Oct. to Nov. -Harvesting fruit

*Organic fertilizer 1ton+NPOsK;O
(15:7:10) chemical fertilizer 50kg / 10a
*Dormant oil spray 20 fold

:Lime sulphur 5% (wt/vol)

-Irrigation

*Oriental fruit moth trap

Smaller tea tortrix trap-*

- Asiatic leaf roller trap

*Pesticide spray for insect and disease 7 times

- Fruit bagging
‘Mowing 1 time around trees

-Irrigation
- Pesticide spray 3 times for insect and disease
‘Mowing 1 time around trees

-Harvesting fruit

Table 2. Fruit characteristics as affected by organic and conventional systems of 'Niitaka' pear trees in Boseong,

Chonnam, 2009

FW* SSC  Acidity = SSC’/  Firmness  Stone cell Yield Color
Treatment o o - ¥
(® (%) (%) Acidity (kg) (mg/g FW")  (kg/10a) L a b
Organic 617* 11.8° 0.11° 120° 1.2° 14° 3,400° 61° 13* 37°
Conventional 627% 11.1° 0.10° 102° 1.1° 12° 3,600° 66" 11° 38"

“FW indicates the flesh weight in a fruit.
YSSC indicates the soluble solid contents.

“Means comparison among the farming systems within a column for a fruit characteristics; means followed by different

letters are significantly different, 5% level.
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acid(GA, ¥ vt E Axsh=d, 2 38 Frlelre
GAE AHE3HA glotbA] #ade] 37] 9l A7) vidje] & 4
To] Wgk= f71 Aule 23 2o 7p vEhA] 3R 2o
= A7) ol AR RE AuAQl Aol wE Ay
o 2] FQ Aol ke Jgo] YehA des &
T ek A sy BE MY TR A
Hsk 20 FHEo] 1 g 14 mg O 2 A ] 12 mgh
o 25 2 AEE JeERSIth ol f71% #do] I3
Al AR o A AAEE UERthE Bal(Lee et
al., 2009a; Lee et al., 2009b)} W)= A3 WA
2 Agexs Azt AT AATHP>0.05). T AH)
S} 71 | AAE= o] Bal @ 16-25 mg/g(Lee et
al., 2009b) 1231 16-18 mg/g(Lee et al., 2009a)°] A]A
xRk 29 g w3 UER

T71% 3} FBAol et e Hu)A AL
Arelr= At 240 2po]7t YElstthTable 2).
F71so% Al 2 v S vEhE L glo] I3
o] vlste] vk H2 A JEhlls a 3k A UER
or, mghAE YERE b gk UHAl JEREA, f71A] |
A3 w7k A9 wilE o ol BAFITH= Lee et al.(2009b)
o] Basl Aotk

RSl FE e Z2ARE AuelAs P, Ca,
Mg ollxl= Agztel foido] veptA] d9kthTable 3).
W& F K = 4715 oA fofFow =7 Vet
(P<0.01). M T K&ke] 7k 34 &3 Ak 71 19
a1 Q% v A3} g8 744 @ =U|(Faust, 1989), ¥ A& o]|A
I F K 557 S7HsE f71A0 8 ool 2] AA
S PIZS B EgE K 5t Qe Aow ddkEn

ol

spatel A

THAolA e AR 0 B A E
A Al AR A <, 29
[e)

= HEAT|AY edshs Jlow duA
Z2]

- o

L, 7lZExolE W EFHE TOo% duA| Utk {7A)
st oA AEslshE S T, 35 W FsselA B3
Falof Hjste] f-o]4 02 =7 UebgtiTable 4). ¢l &
A 3+ 3ol nlsle] 714N 3t vli(Lee et al., 2009b),
A (Peck et al., 2006), ~H7+(Carbonaro et al., 2002), ~L
2] 12 AFH(Lombardi-Boccia et al., 2004)°4 =2 Hxg
ol etk o] Aol dAlvk. 12|al H=dh
< 719)(508-531 ug/g FW)olA #5(154-188 ug/g FW)
Hop 3u) A% 52 o] yEt olf Aak= Ak 34
ol Al Z5-1 ) 58)(Ribeiro et al., 2008), &1 7.34] J
(Ribeiro et al., 2008)°] =& ZgvlE TS AT
Axel vlszalA el A e Hujol Zej#mo] Wol ghHyE o
Mere & Stk ] A HE e Falo] EAlehs
anthocyanin®l| 2Js}o] 27¥rtal e Fl=H|(Francis, 1970),
H]ef]A anthocyanin 33+ phenylalanine ammonia lyase
(PAL)¥} HAst #do] 9lom(Faragher and Chalmers,
1977) %1 874 ApiE A Ak 242 BAs vEpd 2
(Table 2) #9)9] #=3leke ¥ S7ke #AAS 4
o7 fFENE AoE el S mloA A vt
o} o] FAsPApujol| A sFBH| 5= 50 kg/10a® FHatAE
o, ol HE HIM|EE st 49 71E f714 g 12
/10a% E3etol s 7)ol vls] Alnjgko] Ay o]stw uf

52 2E & g A WA, el R e E

Table 3. Nutrient concentrations as affected by organic and conventional systems of 'Niitaka' pear trees in Boseong,

Chonnam, 2009

P K Ca Mg
Treatment z
mg/g DW
Organic 0.86Y 13.2° 0.28% 0.57%
Conventional 0.88° 11.5° 0.26° 0.55"

“DW indicates the dry weight in a fruit.

"Means comparison among the farming systems within a column for a fruit characteristics; means followed by different

letters are significantly different, 5% level.

Table 4. Phenolic and flavonoid compounds in the peel, flesh, and juice as affected by organic and conventional systems

of 'Niitaka' pear trees in Boseong, Chonnam, 2009

Phenolic compounds Flavonoid
Treatment Peel Flesh Juice Peel Flesh Juice
ug/g FW” ug/g FW ug/mL ug/g FW ug/g FW ug/mL
Organic 531% 188° 110° 127° 24° 29°
Conventional 508" 154° 105” 116" 21° 26°

“FW indicates the flesh weight in a fruit.

"Means comparison among the farming systems within a column for a fruit characteristics; means followed by different

letters are significantly different, 5% level.
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o] R} 27| wiEel wloA ZF T 57
1t 24 59 9ol =5 T e
W39 Zeprolt g #3n {7
zto]7h AAARKP>0.05), 253 HFolM= f71E 2o o] LfEbstTh
HRART FAZOE F4 G & EeR ol HA=33= $59 DPPH etz AAGe] AaidE
ZS H3ITHTable 4). Roussos$} Gasparatos(2009)< - Fig. 19l A8l 299 348 FE54 742t r*=0.886
71 ARe] %%oﬂ*i e Al F AREE = (P<0.01)¥} 0.883(P<0.01) ©.& wj-¢- 75k A Lt
& Foheo|EE FHrelal, Fujeld ISHT 56417 el 28t olE s w3k DPPH o)z AlAsY 3
T ES ZElHyolEs @C’ﬁ“ﬁb_ Bastola & Amgl ¢} Kol 2zt =0.744(P<0.01)8} 0.735(P<0.01)E

= Q7 A, o vlajA datst g 5Ho| “’OW
2 & F7F vk #5100 g/L9} 200 g/Le] &
oM #71% 2ol ABHEG oA o 52 AADY
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HlZzgk Avs Btk sHARE # ARl %11 3t 57l F9] ABAAZ BATHFig. 2). ¥ ATlA FujoA &
A ZAeE Aato]7] wiitel Bt vhefel MES FANE 9 of njate] Ejulls T 3ul, Fehricol Sy 5H) )
7F g Ao Pl metk o]st *éztﬂ FopAA ¥ & oS UERSIET, Fig. 1914 A=) 39 F
uj7do] 3 10l AAIEE vhe} o] WIS R L] Abe] ZEAAE W2 FEEE(F 4 mg/kg)olA 90% o3
1A o WallE AIE flal AEE 1Akl 2% At gz AAsE Herl M ZHoll = 100 mg/kgolA
ojQlAof dist eko = o] Art Fesirka ¢ 4 9k 50% A5-9] gr]Z AAs s HolFqltk o 25E e
71 A B8 e Bepd FEE0 Rl = 2z AlAso] 01% %al FEoluvh Eehh o]t 0]¢]9]
DPPH 2}t|Z AlAGS AR A= Table 51 #1418k T 02 7 BEo] g RAoR iy, oo g M}
t}. B3jeA 9] DPPH 2 AAsS diHd oz f7]% H 7 A7y dedk Aoz AlgH)h
BAeA ThA S Ago] vEpsk o {241 Afol= 1 obitel ArEdhs, el ARHE0 g/L)elM =
ERLEA] SFSHCHP>0.05). Aual o] Aglo] wuls wre 94%9°) Gal= AlA S HHH, FSola= 4nfo] &

Hel
EE(2-6 g/L)HE =& 24 Zﬂ71%“é(45-89°/o)—% k] SH= 9200 g/L)eld 90%E Wxie F4E UER
ok 252 Aol vlE] gold AAE 98 24 Y B (Table 6). 34, 7153} BegAa) @ JHA FEN 5

Table 5. DPPH radical-scavenging activity in the ethanol extraction from fruit peel and flesh as affected by organic and
conventional systems of 'Niitaka' pear trees in Boseong, Chonnam, 2009

Peel (%, FW?) Flesh (%, FW)
Treatment
2 g/L 4 g/L 6 g/L 50 g/L 100 g/L 200 g/L
Organic 454% 85.7° 89.1° 38.9° 48.2° 55.8°
Conventional 45.0° 83.4° 87.8° 38.0° 445° 48.7°

“FW indicates the flesh weight in a fruit.
YMeans comparison among the farming systems within a column for a fruit characteristics; means followed by different
letters are significantly different, 5% level.

120 60
=100 - A - y=0.1993x+34.593 B
- 2 R2=0.8834**
F * Fy *
£ 50 £s0
® 60 1 y=40.097In(x) + 42.152 ®
g R? = 0.8855** 2
1]

£ 40 £ 40
7 g |
@ 20 - &

0 T T T 30 -

0 1 2 3 4 g 20 40 60 80 100 120
Phenolic compound {mg/kg) Phenolic compound (mg/kg)

Fig. 1. The relationships between phenolic compounds concentration and DPPH radical scavenging activity of peel (A)
and flesh (B) in 'Niitaka' pear fruits.
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105 60
S y=15.688x+32.72 Al < y=14518x+ 35.607 A %8
> RE=07447 £ R2=0.7346**
£ 851 ¢ ; > 50 ' ¢
£ ¢ 3 I .
e g
w 65 1 S 40 -
£ o
g 2
g 451 4Re g 30 -
3 m
< ("]
v @

25 T T T T 20 I I

0 1 2 3 4 5 0 ; o s

Flavonoid concentration (mg/kg) Flavonoid contentration (mg/kg)

Fig. 2. The relationships between flavonoid concentration and DPPH radical scavenging activity of peel (A) and flesh
(B) in 'Niitaka' pear fruits.

Table 6. Nitrite scavenging activity in the ethanol extraction from fruit peel and flesh as affected by organic and
conventional systems of 'Niitaka' pear trees in Boseong, Chonnam, 2009

Peel (%, FW?) Flesh (%, FW)
Treatment
50 g/L 100 g/L 200 g/L
Organic 94.3Y 95.8° 86.2°
Conventional 93.8" 95.3° 84.9°

“FW indicates the flesh weight in a fruit.
YMeans comparison among the farming systems within a column for a fruit characteristics; means followed by different
letters are significantly different, 5% level.

S obdARA Al thet o491 Apol7} vrehA] kst 2|3t EUE 9ol QL FFelMs 71 Fpdeld #

p:

o} obdARdS ot #A¥ nitrosamines FAdsHE A Bt o =4 dEbeth dEdEe EgRxols B
07 dHA YUt Greenblatt et al., 1971; Lim et al., 2007). DPPH =2 A|ASH 745t -9 Aa3A 7} vkt bl
134 g vl B A (Momordica charantia 1.)& W57 ] obdAtde AERtel vl AAETE B
7167 A W ko A AAFCR ApiE =t ATk
(Grover and Yadav, 2004), %5 F%(1000 g/L)°] of
Ak 27%50] 85% HAFE HuE K Boo et al., 2009). ZAle] 2
o17]e]l ulFof B uff F5ellA 20%(200 g/L)e] F=nt
SR olgh ASHE o} dAr AT LEhIo R Ao & A AR A5 SAT A A2
W AHZE oA Al W2 dol Heet Azt 2 FgEglon, 5§ sdded frledate A=
A =y
2 o
D23

B Qe f71Ag taa B o) A =
Aksl SA1S vlwsl] YElx FREAE. G702 A Boo, HO., Lee, HH., Lee, JW., Hwang, SJ., Park,
i IS e AAAG] s B, W3y 57 S.U., 2009. Different of total phenolics and flavonoids,
A B Ao A o 2 AbskeE 7§§_, 8 AAE 3 radical scavenging activities and nitrite scavenging
gZo MO E 8-04o] LElLA] ookt I F= K= $7)A) effects of Momordica charantia L. according to
HlellA =9k, thE 714991 P, Ca, 18|31 Mg Ml cultivars, Korean ]. Medicinal Crop Sci. 17,
3 FE2 uolth f70% e fele)] vlmaA Bels) 15-20.
T8 783 FFoA] Hmdego] foHow =9ty 1y Carbonaro, M., Mattera, M., Nicoli, S., Bergamo, P.,
= ISR Aol AEgle] Al S BE = Cappelloni, M., 2002. Modulation of antioxidant

< S Uitk DPPH 2H 2 A7 e sp]olli= %

_>.L

compounds in organic vs conventional fruit (Peach,




71k Ay owje] sdEd st gatsh 44 via 373

Prunus persica L., and Pear, Pyrus communis L.), ].
Agric. Food Chem. 50, 5458-5462.

Faragher, ].D., Chalmers, D.J., 1977. Regulation of
anthocyanin synthesis in apple skin, J. Expt. Bot.
34, 1291-1298.

Faust, M., 1989. Nutrition of fruit trees, in: Physiology
of temperate zone fruit trees, John Wiley & Sons,
USA, pp. 53-132.

Francis, FJ., 1970. Anthocyanins in pears, Hort. Sci. 5, 42.

Greenblatt, M., Mirvish, S., So, B.T., 1971. Nitrosamine
studies: induction of lung denomas by concurrent
administration of sodium nitrite and secondary
amines in Swiss mice, |. Nati. Cancer Inst. 46,
1029-1034.

Grover, J.K,, Yadav, S.P., 2004. Pharmacological actions
and potential uses of Momordica charantia: A
review, J. Ethnopharmacol. 93, 123-132.

Kato, H., Lee, LE., Chyuen, N.V., Kim, S.B., Hayase,
F., 1987. Inhibitory of nitrosamine formation by
nondialyzable melanoidins, Agric. Biol. Chem. 51,
1333-1338.

Kim, D.S., Ahn, BW., Yeum, D.M,, Lee, D.H,, Kim,
S.B., Park Y.H., 1987. Degradation of carcinogenic
nitrosamine formation factor by natural food com-
ponents-1. Nitrite-scavenging effects of vegetable
extracts, Bull. Korean Fish. Soc. 20, 463-468.

Lee, J.A., Kim, W.S., Choi, H.S., 2009a. Effect on fruit
quality of 2-year compost application in a convention-
ally managed pear orchard, Korean J. Food Preserv.
16, 317-320.

Lee, J.E.,, Kim, W.S,, 2001. Morphological characters of
stone cells on the effect on fruit quality of pears, J.
Korean Soc. Hort. Sci. 42, 449-452.

Lee, X, Kim, W.S,, Choi, H.S., 2009b. Effect of different
fertilizers on fruit quality in a pear orchard, Korean
J. Food Preserv. 16, 305-310.

Lim, J.A., Yun, B.W., Beak, S.H., 2007. Antioxidative
activity and nitrite scavenging ability of methanol
extract from Salvia plebeia R. Br, Korean ]. Medicinal
Crop Sci. 15, 183-188.

Lin, J.Y., Tang, C.Y., 2007. Determination of total
phenolic and flavonoid contents in selected fruits
and vegetables, as well as their stimulatory effects
on mouse splenocyte proliferation, Food. Chem. 101,
140-147.

Lombardi-Boccia, G., Lucarini, M., Lanzi, S., Aguzzi,
A., Cappelloni, M., 2004. Nutrients and antioxidant
molecules in yellow plums (Prunus domestica L.)
from conventional and organic productions: A
comparative study, |. Agri. Food Chem. 52, 90-94.

Lotter, D.W., 2003. Organic agriculture, ]. Sustainable
Agric. 21, 59-128.

Oh, J.H., Kim, E.H., Kim, J.L., Moon, Y.I, Kang, Y.H.,
Kang, J.S.,, 2004. Study on antioxidant potency
of green tea by DPPH method, ]. Korean Soc.
Food Sci. Nutr. 33, 1079-1084.

Peck, G.M., Andrews, P.K,, Reganold, ].P., Fellman,
J.K., 2006. Apple orchard productivity and fruit quality
under organic, conventional, and integrated manage-
ment, Hort. Sci. 41, 99-107.

Ribeiro, SSM.R., Barbosa, L.C.A., Queiroz, ].H., Knodler,
M., Schierber, A., 2008. Phenolic compounds and
antioxidant capacity of Brazilian mango (Mangifera
Indica 1.) varieties, Food Chem. 110, 620-626.

Robert, V., Mateja, T., Karin, H., Melanie, H., Dieter,
G., Franci, S., 2005. Phenolic compounds in some
apple (Malus domestica Borkh) cultivars of organic
and integrated production, J. Sci. Food Agric. 85,
1687-1694.

Rosen, CJ., Allan, D.L., 2007. Exploring the benefits
of organic nutrient sources for crop production
and soil quality, HortTech. 17, 422-430.

Roussos, P.A., Gasparatos, D., 2009. Apple tree growth
and overall fruit quality under organic and con-
ventional orchard management, Sci. Hort. 123, 247-252.

Saba, A., Messina, F., 2003. Attitudes towards organic
foods and risk/benefit perception associated with
pesticides, Food Qual. Prefer. 14, 637-645.

Treutter, D., 2001. Biosynthesis of phenolic compounds
and its regulation in apple, Plant Growth Regulators
34, 71-89.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


