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Effect of Preheating Acclimation on the Adaptation of Apple Fruit Peel to
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Abstract; The responses of fruit peel to natural strong sunlight after heat acclimation were studied with
bag-removed apples. The results indicated that the activities of peroxidase ( POD) and polyphenol oxidase
(PPO) in apple peel increased as a consequence of heat acclimation, and the contents of epicatechin, chloro-
genic acid and salicylic acid (SA) increased. Meanwhile, the total antioxidant activities ( TAA) of extraction
from apple peel increased. Fruits exposed to natural strong sunlight after heat acclimation maintained higher
antioxidant ability in fruit peel sometime during explosion, which suggested that preheating acclimation may
render a higher ability of scavenging oxygenic free radicals to delay the appearance of fruit sunburn.
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EERFERREH AL BRENERER, SEEE. SRS, MR THINEERHEMN,
PRAE T SRS B b B 53 VR BB R PR AIGSRSE H e R AR AL
1 eSSk
L1 RehEFSE

RERBIREFPHHKFVERE, R AEES L (Malus domestica Borkh.  ‘Fuji’ ), fifik
HNRMEH (M. micromalus Mark. ) , ##% 10 4, BEVNEFF.OIE, BRITH S mx6 m, REFHERE
A EABRICRRERERAR, Widt, K-

HEH 20 £R4%, 2003 4£ 6 F 14 HHfTRELER, [URAHIIEERTEFHIER (SMESIMK
HNE, 15~19.5cm x15 ecm; WNENLIfE, 16.5 cmx14.5 em) , #EYeE. By/KME. B,

IR LAIEM SRR, M. AT EBRESRL 200 BN HELRE, THX (9 A8
H) T4 14: 00 (BERE32C, HXBE 26% , KIMEFEE N 9I) BEZKRLE{BERELRD
—B R SRR AR, 73 T, (28+1)C (ZFiE, M) . 38CHM48CAE2 h (XK
#1730 min BY REFREMERE T 1 cm RRBEXFAEBE), FL410: 30 ET®RAT, LXK
HHEF, 3 KEEF, 11: 30, 14: 30, 17: 00 Bipf, BIRELAEFHIE 15 MEREL, AHIEVLH
B (A42~3 mm) FERAEFIFRE, -80C TREFRD,

1.2 SE4YE (POD) MEEE{LE (PPO) FEHMAE

M8 Zhou % (1993) W, BUS g REBAVE, 025 mL 2BORSITH e, RBURA
45: 0.1 mol/L BEMEZE vpYE (PBS), pH 6.0; 2% Triton X-100; 5 mmol/L PMSF; 5% PVPP, 5J3¢ 7
4°C 10 000 r/min B.0> 15 min, W BRI HIES R o

PPO (EHEME MR BER : 2 mL B SRR E P pH 5.0 +1 mL 0. 05 mol/L &8 1
(pH 5.0, PBS fic#|) +500 pL HIEGW, SNk FRIESIG7RITE 420 nm T jE OD {8, PPO B§E ) =
SAAt, AA RFEFERBERZM, [ RERDAIEE, TR 3 KER,

POD EPEI & % A A B AR B 5 o
1.3 RESRSAAEYE (TAA) AE

5 g REMBAGTEE, 7125 mL 80% M RE4R B, 4H MOBRF (VR , 4°CHRE12 h, 6 000 r/min
2.0 10 min, FERREFE 4 CAEUTEREH I

DPPH lji#{A % (1-diphenyi-2-picryl-hydrazyl) £ Lu Fi Foo (2000) f¥J7¥:. &k DPPH B H
FHAEESILLAOD/min 7R, Bl [ODg, - (OD, e = OD iy Y] /te EE3IKER,

W MBRIA A RS R Ekwue % (1999) Mk, MUBMATEM = (ODguuz — ODekp) 7/ ODgy X
100% , PEW 3 KESR,

1.4 REBEYRLNE

5 g BRI ABTE, hi25 mL 80% FREAR AN, MMM, 4C{2M 12 h, 6 000 r/min
2.0 10 min, B EERBIEHTEYA M, KA Schieber 2 (2001) MSMRE:, BRVEBE, #H1TRH
HPLC # %€ ,

KA RES{E, C18 4 u-Bondapak Phenyl (0.4 cm x30 cm); #zh#H: CH,0H: H,0 (65%:
35%); Wi@: 1.0 mL/min; KHj25. UV 365 nm x0. 1AUFS; B #E >95% .

FEMEIELAR L, REKENZE N UV 254 nm x0. 1AUFS; [l >85%


http://www.cqvip.com

£ 000 http://www.cqvip.com]

6 1 ABHEIESE . W R BRI RIR BEE I R R LSRG RE 1 A9 1349

KGR 1 5AF : Novapak C18 & (0.4 cm x 15 em); #zhHH: CH,0H: H,0 (30%:70%); ¥
H: 0.7 mL/min; Flg§: UV 230 nm x0. 1AUFS; [ 94% ,

2 GRS

2.1 BEEREBENREIAREENRIE

REHAIEE T 10 30 BERFIMWAINET, 16: 00 BHENSTBME S RELC KA R K NHER,
£ 38CHASCHEBHE 2 h WRLLTIEF ., B2 X (BPEXZz) 10 00 Zf % BB RS2 M HE 20
KAAES, BEREHRERE, AINETSRBSECHEA BT HRIEESNS, 13: 00 AfJL
PR R RAER, WRAEBE™E,

PLEBRUH, ERRL-RKELBRRVERBBASEERKL HEGE, 38CM48CHERE
A BER HREA, MR RIEEER,
2.2 BRBHERE POD, PPO NuRISE KA

ME 1 frs, 48°CALM2 h JFRELEK POD, PPO WEMIAB F &, B ARBEBE 1.5 h TR
#TPE.

38°CAL¥E 2 h j5 POD #1 PPO {5 M A B45R, EAK 48 CAEMR; EHR LB EHEEESE
TR, RMEEHNEA EANBE,

SRRLEETETFABRNT/ERE POD, PPO EHAE EF, 7E 14: 00 BB B3 = iR B
%, MiEHBREMEFMROTRE, £17: 00 BFEEXXEIE Tk,

DA EZRERY, POD M PPO fE MR ETROE 7T LU B RELZ R M BRE S, MEBREHER
A, TXTERIRSEREZ POD, PPO JEHE7E 14: 00 H B 02 %o 5 Y M A N SUR Y
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Fig. 1 Changes of the activities of POD and PPO under the sudden
strong sunlight following heat acclimation

2.3 BREEXR B REREH S L EE 70 R 5E LRI R

xR BUYI7E DPPH (K R AN M BRIA R BT LA BE T MTE SR (B2) R, 38CM48C
RS2 h, ASEEGRIREMITAMLES, BN RH5R A B DPPH §9H BR AR #0300 i I whER
SALhES

FEEHF 2 h EHRLRARE T LFHBOET, RETERR Bt DPPH 9HE 7 703 3] 1. B 4
e iy fE 558 BB R LA H A R KO, P 38 C A B R SR AL BRI B o

Xt R R BALRE I 7E B AT IRABIR, FEMBOL TR L5 hit AL IMARS, BF
B ; FEETF LL: 00 FFEA A TR,
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HR¥E7E DPPH f& R AWM BRIA RN E AR WIRE, BIHTELNTERR DPPH Bl EMEES 5
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Fig. 2 Changes of DPPH radical scavenging activity and inhibitive rate of linolenic
acid oxidation in apple peel under the sudden strong
sunlight following heat acclimation
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Fig. 3 The response of phenolic compounds in apple peel to strong sunlight
following heat acclimation
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3BCHMABCHEBAI2 h JFREN( -) -RILKEXIBBERN, HEBEENERBRHKE,
BCLAHMRLEBZRMEH 1.5 h( -) -RILKERAT LR, 38CLAHEE R 5t HAH
L, BpFEBENEEAAKAR,

ABCHEAHRL2 h FREN(+) - LEXSTBREFRN, 38CHAEMREEL(+) - LEES
ESXEMAREAANE, JRIBFENGE, BCLAHENRL(+) - LXXSETAAHE,
BE3BCHEKNEN ETHEHE, 17: 00 HRBHRLSHBLERTHE,

RIREHE 2 h FRRTRERRR & BH BN, WERBSETFE BT, 38 CHBEMELRF
MEE—HEA, MERLBEBECTERIN 1.5 h @FERSEREM, H17. 00 LRE T,

ABCLAHPRERBKGM S B REEM, BETEATERETR, 38 CABMRL KGR E
BB S, BRERLTREMANE, MERALHEBRLETKEMREEREE M, H15: 00
FHERE TR, LT 17: 00 XRS5 HREELTFLER,

3 g

3.1 BRBENRERELENNEM

AHRXANERSREL, BTRELTILERELHIZEE S, Y—RKEBRRERREETERNL
T, AAESEOCEMAMETIRBREAL, HIRGE, WS EREER T AR P B8 A S50 bt B 4
fENR, RHTREBERNETHRIZINFENIML, EAENRERELRAENSEBRIERS®E
Y6Hhi8 (Simpson et al. , 1988)

AR ERY, ERRLEHEREFGTRRBEGEERETRET, RSETEZBRMAL, X5
SRENE (2003) ERALFERHE bR RN —K o

B 26 S TRLAB O T AR A SRS U M IRGE AR £, 38°C B8 42°C HAb FE AT UM &) y — S IR E 3
EHREHPENVIRE (McDonald et al. , 2002), 48°C #44b¥# Niitaka %! 3 h t A Mk R /B2 (Ho &
Seung, 2003),

XA LEES POD F1 PPO B4 R, SIRBHATH PRI AEE RS R, X BRI
HITLEACRE D R, SIEBARFTHR R SRR B AT, RIS L. B EERIE
HILFEEBILIR . Singh % (2002) B RBAFEERAOERELRE SHTFEEY RSB &
i, BrLA, AREaE—5 0 R R PR B 2K 5 W TE , SRRWSIREBETHRK
FEERY SRR .. KRR ILEESEM,

3.2 ERBUERS N R B X 3E A0 R

RIRBFEREMEAR RS, REIBERCT EEREINERERESPELEES, X
SRYCHMATE AR B B EERRGE X RER, WMESRE B REREE, MBRIBERLER
B2 POD, PPO #EtE, ARIEHERMBRIMEY KGR, SIRRARERNER, MEBZERNLE
EAtEIN R R A A, ATRERXMN RAR MBI EERK M N, HTE 14: 00 ik B &,
14 00thIE& H A4 R FIMATH, R BRIERE A ABEER —EEES FRAT Rk
HIRZRES o SXLISIE T HRTA N —F &S . SOD, POD, CAT. HidkmB—a bk WG RL5E
PER B RAR Y X35 B a8 e B ) — P L] (Foyer et al., 1994),

AP P REBIFTRAANNREMLL, 38 CAETRELE, REPAEENE RSB LY R
(LEE. kM) SESERT48CLHEMEL, BB ERLE, 38CHEMRLIRIERINE
AR RCRES, W HRBRBYLEENNERAET48C, HHRETHBERETHRK
R EHERE N INIR, ERFEE R TS RENIENRERBIRR, SUEN#H—ERENER
PLRE, IEULE T EIRBERATIRIEE S ER R SR EAER
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