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Changes in Softening-related Enzymes in Melting- and
Nonmelting-flesh Nectarines after Harvest
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Abstract: Two cultivars of nectarine, nonmelting-flesh 'Arm King' and melting-flesh 'Qinguang’,
were used to investigate the enzyme activities in relation to fruit softening after harvest.
Invertase and amylase activities were high during the rapid loss stage of fruit firmness, then
decreased gradually during further softening. However, cellulase and polygalacturonase showed
low activities, but increased significantly at climacteric stage. The activity of pectin
methylesterase was low and showed little change. Aactivities of all these enzymes were higher
in 'Qinguang’ than in 'Arm King'.
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Fig. 2 Changes in amylase (A) and invertase (B) activities in "Qinguang” (l)and "Arm King"(#) after harvest
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Fig. 3 Changes in cellulase (A) and polygalacturonase (B) activities in"Qinguang” () and "Arm King" ( ®) after harvest
MR v U FE KR FE 3G N, R E A 2 R ¥E . T SR S5 B A E I i HA BN A KR BE O R B#,
TRBAR, PG T 4 Z B SR SC AL VE R EE I3 5 A .

ORI E B9 R F ERES (pectin methylesterase, PME)E HEARAR (BB KR FIH) , M A
W R 2R AR B /D, AR AR G R MR A S, HEW R PR R E®
HRIERI A K.

3 wig

L BT FTE A R SE MR B T M BE K AR PR A7 40 AR BE, X RN 4 R 18] 3 B R
4 B O B, SR B AR UK AR RS B Fh, 2P PME.PG M S £ B A
ER. FZMAYRIPC RELHRAMMACEE. AERSREBE“BEER" M “As

BE” BRI Z A PG KR E EFHA AR KL X8R PG 1 A RO &5 R, B 38 1t
MERZT, RABEEOARZ 3.0 kg cm? TREF 0 B, PG A B KR EF-. K18



http://www.cqvip.com

F2MW EATHE S : 2R 5 BRI SR PO BB ER A A S BE PE RO 2R 1L T 175

BFFU8e R W3 : PG iE M MR R AR E RS AL R W, 5 IR R RN £ B R G
Infe it (8] EA AR SR A —BUHEY, M R KA AR AR Al CEH T KR T R,
SHERBIEMNSF S S PG RIVAEELL, HE M 5IE L7 th 78 3R 50 3R AR W 4L B B, PME
SRR R R X UL PG 2T 4 3% B X SR S IR AL (G — B BRERB)1E
AR REERBHEBRELEENHA P TR 50 T4 RHELU: B PG Kk (3
H B # A R KT PG G HNEIT 99 %, RELMBAXIARAEE M T RS ER -2,
REEHRA BB, 474 RS E NS 95% M & A Rk 5x B B3 X 5,
PME B iIHIMZ R AZRKMN D TE. A THERSTE. RN FECHEEEN, E
RELHEIEH B!,

A2, 3172 SR 52 W IR BR AR BT AT AL E T BRI R 7 AT 47 BREE IR R MR LK
A S T 40 D PO ¥ 5 oy S T e R, R WY K I A UK R SR S R A 1) A B Y R Y
ERZAN, FERBEH . T FERLHRA T 5O REZENERCE, BEFEBEX
ShUNET 4 R BN PG i PE B4 AT IE AR KB T 3R, BE /R BT g 5 RSB AR ¢, T BB
B e 7 SR S RV (A B R Y R X1, Sanchez S5\ D BENERE . 4T 4 B L AL PEEE MR
=EHHFARERAISEEMRL T BT 4T R SCERAL I 8] JE By B AN R0 B HVE AL R
W, 3 PP o Il SR S A BT SR A R TR T e YRR KRB O S M, T AE R SE R IR R
R, TSR RAR, BB R SEAT I 5 X PP B ORI AESG . (HEX I B EHIERS
BRATER AT RERFHH— L.

B2 #:

[11 Bonghi C. Peach ripening: the involvement of cellulase and polygalacturonase [A]. In: Hribar J, Johnson D S, Bohling H.
The post-harvest treatment of fruit and vegetables: quality criteria [C]. Italy: Bled, Slovenia, 1994, 580-581.

[2] Tonutti P, Bonghi C,Vidrih R, et al. Biochemical and molecular aspects of peach fruit ripening[A]. In: Hribar J,
Johnson D S, Bohling H. The post-harvest treatment of fruit and vegetables: quality criteria [C]. Italy: Bled, Slovenia,
1994, 101-104.

[3] MW, PHK, AR BRI REREES RIR AT X RAD]. dar RN ER, 1991, 14(2):
33-37.

[4] Dawson D M, Walkins C B, Melton L D. Intermittent harming affects cell wall composition of 'Frantasia' nectarine
during ripening and storage[J]. J Amer Soc Hort Sci, 1995, 120 (6):1057-1062.

[51 Artes F, Salmeron M C. Quality attributes, pectolytic enzyme activities and physiological changes during postharvest
ripening of nectarine[J]. J Food Quality,1996,19(6):491-503.

[6] thEA, BRER, W ERE. BEHEMIITEEBASITIEREIHMBERMELERN WM RERIL &Y
£ EEE R, 1997,33(1): 43-46.

[7] Sanchez J A, Zamorano J P, Alique R. Polygalacturonase, cellulase and invertase activities during cherimoya fruit
ripening [J]. J Hort Biotech, 1998,73 (1): 87-92.

8] AR, £=%, Bilti, & ERFREAKAMELNERBOUSHTL (J]. 32, 1998, 25(4): 333-
337.

[9] F o, ehfEl, +38. BORPEIRAE RP BT — WSt RNl 2R, 1995.7(3):198-203.

[10] Kujima K, Sakurai N, Kuraishi S. Fruit softening in banana: correlation among stress-relaxing parameters, cell wall

components and starch during ripening[J]. Physiol Plant, 1994, 90(4): 772-778.

T EEE CETAR B BE TR



http://www.cqvip.com

176 T W T AR P 2 1R B0 %

(11] AT, SCilFR it 25 A2 M THEZSIRPEE N THYSE R EETLU]. EWERFR,
1993, 19(1): 17-20.

[12] S EABk, GeBFE, 4L, (/0K BhS B E AR ILA4 B3 K TE 40 T]. B bRk 4R, 2001, 10(4): 37-
40.

[13] B3 &, ATHR. TR B T ALUE RS ML) A F M, 1997, 17(1):128-134,

[14] Giovannonni J J, Dellapenna D, Benett A B, et al. Expression of a chimeric polygalacturonase gene in transgenic rin
tomato fruit: Results in polyuronide degradation but not fruit softening [J]. Plant Cell, 1989, 1-53.

[15] Brummell D A, Hall B D, Bennett A B. Antisense suppression of tomato endo-1,4-beta-glucanase Cel2 mRNA accumulation
increases the force required to break fruit abscission zones but does not affect fruit softening{J]. Plant Mol Biol, 1999,
40: 4, 615-622.

[16] Graff), Tiznadi M E, Handa A K. Characterization and functional expression of a ubiquitously expressed tomato pectin
methyesterase[J]. Plant Physiol,1997,114(4): 1547-1556.

[17] Wang F, Smith A G, Brenner M L. Isolation and sequencing of tomato fruit sucrose synthase cDNA [J]. Plant
Physiol, 1993, 103(4): 1463-1464.



http://www.cqvip.com

