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Abstract: Ethylene is a common plant hormone which can accelerate the ripening of fruits. Post-harvest ripening in-
volves a variety of complex metabolic processes such as ethylene biosynthesis, reactive oxygen species biosynthesis and

cell wall degradation hydrolyses. ‘ Gongcheng’ persimmon is a distinctive variety of Guangxi Zhuang Autonomous Re-
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gion, and was used as the research material to determine the changes of indexes e.g., oxidation reduction potential
(ORP ), ethylene biosynthesis, firmness, total chromatism, and related enzyme activities during the storing
experiment. The results demonstrated that firmness decreased continuously during the whole storing period, the firmness
of fruits were treated with ethephon were declining rapidly during the first three days of storage, and were significantly
lower than the control at all times. During the first fourteen days of storage, the total color chromatism was rising
slowly. Fifteen days after harvest, the color of fruits, which were treated with ethephon, had changed completely and
delta E value rapidly increased to the maximum of 29.6 which is evidently higher than that of the control 11.9. The ORP
changed within a smaller range and maintained at 7.5 mv + g"'in the prophase of storage. Fifteen days after harvest, the
ORP of fruits which were treated with ethephon increased rapidly to 11.9 mv + g, 1.4 times as much as that of the con-
trol. Additionally, ethylene biosynthesis did not change significantly during the first fourteen days. However, from the fif-
teenth days after harvest, the ethylene biosynthesis rate of fruits were treated with ethephon increased sharply to 0.372
pL « kg + h'and reached the maximum, but the control kept at a stable level of 0.033 pL « kg « h"'. Thus, the in-
crease of ethylene biosynthesis was closely related to the rise of ORP. Furthermore, the activity of peroxidase (POD) be-
longing to the antioxidative enzymes and 3-D-galactosidase (3-D-Gal) belonging to the cell wall degrading enzymes were
also significantly and positively correlated to ORP, indicating that POD and B-D-Gal activities are affected by the
ORP. Therefore, the ORP of persimmon fruits treated with ethephon increased observably at the end of storage, promo-
ting a sharp biosynthesize of ethylene, increasing activities of POD and $-D-Gal, and finally resulting in the rapid sof-

tening and ripening of persimmon. It is proved that persimmon fruit ORP may act as a switch to control the biochemical

X REAEAE AR SRS AR LA S Z0 B ORI DG il T 1 56 2R 1327

reaction of ethylene biosynthesis, and breaking the ORP steady state can initiate ethylene synthesis.

Key words: persimmon, oxidation reduction potential, ethylene, enzyme activity, soften, retain freshness
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Changes of firmness (A) and total chromatism (B) during storage of persimmon fruit
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Fig. 2 Changes of oxidation reduction potential (A) and ethylene biosynthesis (B) during storage of persimmon fruit

K1 MRXEUEFERAL.ZHEENERE EE . CRESHEXBEENEXRY
Table 1  Correlation coefficient between oxidation reduction potential, ethylene biosynthesis,

firmness, total chromatism and related enzyme activities in persimmon fruit

it H AL S5 HL L LI A R f JERER
Ttem Oxidation reduction potential Ethylene biosynthesis Firmness Total chromatism
A SR A — 0.811 s -0.421 0.630
Oxidation reduction potential

CIGIEY 0.811 s — -0.642 * 0.826 + *
Ethylene biosynthesis

ffi g -0.421 -0.642 * — ~0.894 # %
Firmness

ERE = 0.630 * 0.826 * * —0.894 —
Total chromatism

B ALY AL il -0.143 0.049 0.470 -0.392
Superoxide dismutase (SOD)

i A AL A -0.146 0.119 -0.436 0.238
Catalase ( CAT)

i A ALY 0.856 # * 0.948 * * -0.551 = 0.780 * *
Peroxidase (POD)

EZ2 SR -0.194 0.208 -0.549 0.497
Polygalacturonase (PG)

B FN 0.280 0.228 -0.007 0.313
Carboxymethyl cellulase (Cx)

B-D-F- LI 2 il 0.746 = = 0.880 * * -0.818 = * 0.931 =

B-D-galactosidase (B-D-Gal)

. o# FIR P<0.05 BEKF, + * FR P<0.01 B g FKF-,

Note: # and * # indicate significant linear correlation of 0.05 and 0.01 levels, respectively.

W PG iEMERAR S B AR TR LS o RRIRRE HEH CERIE A RS B-D-Gal i
FIALFRZH RS PG TG PEMG 2 i TR IRZH , 2% PEFERSECET 14 d 248/, R J5 15 d, B-D-Gal i
P HA R Cx WG ME S XT RS e W 22 5%, MAM LA E & KM 60.64 pmol + min™ - g, &
ME 4.C 0T LLFE W IR R S0 B-D-Gal iEME IWHEUR A4 W 3w X R, R SR S PG
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