FERKEFB 1999, 408 30~34

Journal of China Agricultural University

¥REZANBEEAARHHAR
RERC xEA ZWHK 4%

CFERY REEY R ¥R

M E USHEAYRIH(ERMERMERZTLDONRINVEHS RAERLBNERLMHMELEFCHT
BRAGTHR.FRALEFEAIT TEARKNARMRE, SRE2R . EENBAARAAHRAEER
LERENHEE 2ER/LE FEEBEREREER RETUHIELAHTIOE. HRE . BELERRHE
FHABRAE LA 26 dAMAHFER/RAE: MEKXAHERRNEFT TSR KRERE . ARRS
16dAFKEM. ERAMAREERLARHTRATHSAMNEM MERLAEYRAERFHEG,HIED
FTREALBEAR. FEAMNESGEMRRIMNERMESENIECRMREEZOREMAR.

*MA ¥R, WG, LEHE 6%

S¥8  S166.1; S604.7

Characteristics of Red Color Development in Yellow and
Green Apple Cultivars

Cheng Yuhou Liu Guojie Meng Zhaoqing Li Shaohua
(College of Plant Science and Technology, CAU)

Abstract Characteristics of red color development and the kind of pigments in the red fruit
skin were studied on three 8-year-old apple trees: ‘Orin’, ‘Mutsu’ and ‘Kyuuton Fuji’ cul-
tivars. A potential capacity of anthocyanin synthesis in the skin of non-red apple cultivars
was observed, and this potential capacity could be brought into play by bagging. The skin
color then turned red from yellow or green along with the increase of anthocyanin formation.
It was the decrease of non-red pigments, instead of the increase of anthocyanin formation
that the skin color of red cultivar was enhanced by bagging. Anthocyanin synthesis of non-
red cultivars was not so susceptible for light as that of red one and only began to increase at
the 16th days after bag removal. The groups of pigments were same in red skins of both non-
red and red cultivars, but the specific variety and quantity of anthocyanins need be further
studied.
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1 AMEHZE

1.1 &A#

1996 FHMBZRE, 1997 FFAETHORGREFTERN LR . ZAREARELE R,
THHIVE S EERGES. AMEH 8 EAERMBRE, SFN R0 F M Malus
pumila Miller cv. Orin) . & ST B M. pumila Miller cv. Mutsu) RI{E B3 BRI 65
FEBE L M. pumila Miller cv. Kyuutou Fuji) B AR Fp AB W 3 (M. micromalus Maki-
no), IXWATAKRAXBENHANREERKATIES,

1.2 48

BAMM ERAKS RBEBER B 1285 .S 2 4. 84U 6tk . B 1ANEE
S0, F 2 A RERGEE06-04 X5 2 HEH/W LW BAERLER, EHMEERE 08-27 5§
BRSMZE B, FIoT 68 SO HE B 5 09-03 KRN Z 4858 2 (RHnF;09-12 58 3 Wiimt, B+
JB W B P, 09-18 BBRAME BAS, BB B R G 48 0t 509-21 SN Z A48 58 2 W5 09-
27 3IWMEH ., HitBEBEESSE 1 AMH.

1.3 MESHEHE
1.3.1 R xewllzs RLRUN.BIMEHENERERKRMEESES 30N MEMH
HRESE REYEENEHE. WEERBARHFVEASHETFHRLBARMEE
. FORLHAXACOHKEARURRY)  EEARL FARLNWHETERAEFALR S
FRBELARERORID.
1.3.2 HEFHRBAAE MWEES 10d05-05) B 148,48 15d B 1 K REHAR
PR R MR EREMW B EDE 3 d B 1 K., SREHER,F—4HK 6 ki, 8
BRA SR 1 BRTE K/ SR 1~4 MURRAMKRAATE) HBBREHEMR. AT RRRTHM
EXEARMEm, S RAERN1.2/0.6 cm B9FTFL 28 75 B B0 P4 i S w5 I i & ST — B
ERAFBE<]l mm),BEENEEEETIR].FTATESRLAARMABREN " RLBEN
B g A 722 e e e, IR RIBIES R, #E 535 nm HERKMEREEME.1 4
BEMEL 3 MBI RE, EFHFSEM nmol-em *RIR.
1.3.3 $#6RRE£H2E XRAKEHBER#ATERSE, BRI KK, EERELUR
ZIERLANE L . ER ERIFHSREATR B TOGREHRER W ELE H AT
FOB#E,.A3HAMHAERNBARBEENR. BHAKK 30 cm, K 8 cm, F K FE ot & LiR#) 4
MRS, SHEEREE 2 CHRBAAHTEN. KEXATE W IHFHE R EHHEMNTERER),
AFRITFEER BN : AHW-1—oun ¢ Gram * $x=30: 3 10;

BAW——0r1p * oum * px=4:1:5, LJZ;

AHW-2—Qug * Orum ' @7K=5:1:5;

BHW— ETH : 2 mol-L. '#h#=1:1.F2,
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2.1 REsuane
HANRERHERNBCRFEREIERSE AL RIFHELC . IHER

ROMEIRE 2.5 FERENE 4.3 MBNERSEERRNAHEIFI N . FAL.7,

W 3.8 EX —EREHLE, £ 1996 FHHFRRF ER/LEN IR BR . EENRMNF

FHBRBRIEACHREL, ARREL - ERHRCMROLMEE G RIEFTFTHOBE,H

HE—SXGT . EABEREREL R, RETUHIEAET NIE,

2.2 EMEIRTL

REEFHIBRESERTAEHBXREY, *°
BAR&MZEAFE—FLRE D, L. £k »
MR 3 AM. TERBHROA. S EHH %
B EFTESRBBERM AELS 104 F 10
B — F U E KA B G i5F) 36. 7 nmol ecm T, E 0
+ ¥ Z X 28. 7nmol +cm?, B B £ X {X nmol -
em”’, RS HEBARTR., AR RLY
KmEL3 N BHHETFEIRIBKE . HAEL Lo
ROTBEAB TP TEANEERR BHERK
KFEE.

AERHEL AREHERRNESES
BAE AL 6 d RABEEER/SKKE., AN wr
ERRSHERRBHNEB I EEHESRS 20 r
b, ESAEHN 14. 1 nmoleem %, EE R H 14, 0
0 nmol+em™, HAERMERBLAGHER, 0

‘nmol «cm

REEFT T
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HEHTREAEFESR.A/ERNME . B L3k B R /4
EPRELS 130 dGHBAID . RERKEFT  — w858, - £8 + 4HWSHM
SRABBEHRM BESRNLETHRESER Al RERFHARK

T, RPERDABEGFET EBTHEAEEL. HeHrsBHER

FRBRERELREHEFTHESRTUNS S E/NTAHEHR. HRE.-F
ERRAROCBMELMELEF T SRAE LA MAEHRG 16d A FHEEEM. X
FHRBREMHBRELEFEFSRMNAENE AT L HR ERAERRESHIERAET
FERE . FEADHRLRIBELG,

MENTHHEFTFEFSERAES TEL 8 Onmolecm , R BEENHERNSE EESE
4 HMEFE L 11. 2 nmolsem ™M1 11. 8 nmol-em™?, WHHARRENO A 5HBRHNE G
BRAMEN AFREZV. EXRFTRAN AKX HA - EHEFTLRE®R. MERKD
MAEEANEE. AMEKSMHBREELE.
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W1 &M, £HEO; MM ObMb RAoEH 1 XREEW . ABEEENAGQYH, TRRENG
BEIRKXYL. BAWR—-REIEHR . BEF M Fb 3L 3 &4, LEMBE 1 MHaal.
AHW-2 BHW 3t B @R b B R 24 8 E 2 /2% .1 FWL,1 Z&A.

%1 THARKNECRAERAENFHRIKE

I Gl # 1

. 8 MHE #

it B mE He RE B& RE H6
AHW-1 - 0. 66 Bna 0.78 ®%

Bt 0. 66 wa 0.78 &

FH 0.76 wRE

B 0.78 W
BAW Bt 0. 36 EAEAN 0.42 ma 0.62 #

Bt 0. 36 i EAN 0. 42 ¥ar 0. 62 %

Y3 0. 30 B 0. 60 #

B 0.32 wma 0.61 ®
AHW-2 B+ 0.50 B 0. 64 Hig

Bt 0.53 L iEAR 0. 65 B

EH 0. 46 B 0.57 A

RS 0.50 B 0. 65 &
BHW q+ 0.25 wma 0. 69 ®

Bt 0.23 na 0. 68 #

EH 0.21 ma 0. 68 -}

hif; 28 0. 20 wma 0. 66 #®

BENERBEHEENLES XS M EAHSRNSAHE . LR E L2 I8
AWEFREFTLYR SHURANINOERAAY M ENKCAN R R ORE 5
GBI 6. BAW BRAMME 2 AMAEH .51 AOERERT. B2 ATHESBOTAKE
B ERREMOAAYRRLEERL AETEHES - LAM HHENS | RENEHE-3-%
HEH P2 ANRMEOLEEES. CRFTA4 MEFAYTELGHESTSET YR
AR BRECEMFEERRBANFFTEAOHCKRERR XRANAAY NEAHRER
ERFERIFA DL AREERR L ERREAGALR, ME-EEARHERETL, A&
BR ERNBRR ST ERLBHEATERNLCARE RAERESENNAGRMHE
EERKBHMA, RHERFASHREELORGURIAAURES.
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3.1 XM HRERFRFREZR LY M

_ ERRRAERMT , ERMBERNBR/RZFTURARETRLL, BT8R E N HEERY
S HLMRNARE. EXRMMARRNE S 1 XAFRES.H 2.3 XFHX. RITUKE,
LFABAHRFHNBILAREE, MEA MRECRAE FLEBIOQHNEI I NBE
3.8 AIME 6. O MEZBAMNTA  MEMAKARBELELBINECHEIFIRE
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2.5FIKRE 4.7, JRBAMBRENRELAMNELAREFTEEN. HFEATHREKNE
B REAMHEEPLABRELESEYR MXEYR A ERBSELMNBRTRE A
SRHFEFFAR: SHEEAEIPREEL A YRSBRSFE BFEUSHERE
B AEERA. ESHARWEELSHA ENECXRBRELAEESE 3 d L EHFEX, K
BATEORE. RHFACRHRAXBRRNAREABTLEHETF. FEHREH. L
FEERERRENLAETC . AEX%¥HE Arakawa Z D AXBES KRB RELE
AB . AN+RIBFHUFELBREFT MAMHONLBH HFRALFFAA A AEA
BRAGT . AERHOREBARELE BT EREENEEEQKHEEIDBRER
B, HMTHERLM AAMHELABETFERENARER /N FAAREEHNEYM 34
LRERX ANEHMBEREESRESHHRANERGT AREOCNEBERTRF. 2654
MEEOASREELE EXXAEROAIE HAEVEEBRARR.
3.2 NERHREREMNEX
ARIHNBLIAMLEFHRAMEAXEIFTHFAKBER, ZURHEX LN FIERFTH
HilF. BIFH BAW M E L4 EE 1 FBENBOLET RUEKELFH L BERAMS
AEJMUEAEARMNMATNEKE. FXLBREA 4 HARM BRI, KA HLER BAW 8
SERRRE TH—LATHRAACEIBNERN RUNERSERAEETHLEES
HATEXEATHAASH AENEROERN  ERGORARHELARATEEEN
B XTERIET HA¥E Arakawa ZF.VNERECQHRER BARAEERNBEIE
FEHER/E— L0 BALRIE.

28 F X W

1 Saure M C. External control of anthocyanin formation in apple. Sci Hortic, 1990, 42. 181~218

2 RARVNRE BEES ERRELEEAONE. HZ¥EWFE, 1995,(1):121~132

3 Arakawa O, Hori Y, Ogata R. The colour development, anthocyanin synthesis and phenylalanine ammo-
nia lyase activity in Starking Delicious, Fuji and Mutsu apple fruits. J Jpn Soc Hortic Sci, 1986,54(4) .
424~430

4 Kim S B, Kim W S, Kim ] H, et al. Studies on chemical spray systems for apple orchards-the reduction
of spray frequence by fruit bagging. Res Rep Rural Dev Admin Hortic, 1989, 31(2); 15~21

5 Kootstra A, Dong Y H, Mitra D. Apple skin colours a feast for consumer eyes. Orchardist NZ, 1994, 67
(2): 40~43

6 AW AREE RMERLEIKL. JLR. R SR, 1982,112~115

7 Bae R N, Lee S K. Effects of some postharvest treatments on anthocyanin synthesis and quality in
‘Fuji’ apples. ] Korean Soc Hortic Sci»1994, 35(6): 599~609

8 Dong Y H, Mitra D, Lootstra A, et al. Postharvest stimulations of skin color in Royal Gala apple. ]
Amer Soc Hortic Sci, 1995, 120(1): 95~100

9 Kubo Y, Taira S, Ishio S, et al. Colour development of 4 apple cultivars grown in the southwest of

Japan, with special reference to fruit bagging. J Jpn Soc Hortic Sci, 1988, 57(2); 191~199



