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Abstract

This study was camied out to investigate changes in the flesh firmness, evolution of ethylene, cell wall
components, and degradation and solubilization of polyuronide(PU) and polysaccharide(PS) in green(GP) and mature
persimmon(MP) fruits according to treating time of ethylene(50u0 - L'Y). When ethylene was treated in GP and MP,
flesh firmness rapidly decreased and it was decreased more GP than MP. When ethylene were treated for 12 hours
in GP, production of ethylene began after 3 days. The amount of ethylene product was maximum 16,000 g - L at
24 hours of ethylene treatment. However, ethylene was not producted until 7 days after 24 hours ethylene treatment
at MP. The content of pectic substances decreased in the distilled- water, 0.05M Na,COs;, 4M and 8M KOH-soluble
fractions during softening according to increasing time of ethylene ireatment. Arabinose and galactose were the
major non-cellulosic neutral sugars in the 0.05M CDTA and 0.05M Na,COs-soluble pectic fractions. Glucose,
galactose and xylose were the major non-cellulosic neutral sugars in the 4M KOH- soluble hemicellulosic fraction.
High molecular of PU and PS were degraded and solubilized in the distilled-water, 0.0SM CDTA, 0.05M Na;CO;
and 4M KOH-soluble fractions during time of ethylene treatment,

Key words ; Persimmon(Diospyros kaki) fruit, cell wall, ethylene, non-cellulosic neutral sugars, pectic substances.
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Table 2. Changes in the ethylene contents of
ethylene treatment
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Table 1. Changes in the flesh firmness of green
and mature persimmon fruits during
ethylene treatment

Times of Flesh firmness(Kg)

treatment Green stage Mature stage

(hours) —Ethylene +Ethylene  —Ethylene +Ethylene
0 VF VEY 550 5.50°
12 VF 4.00° 545 5.00°
2% VF 299 5.20° 255°
48 VF 0.71° 515 1.0
% VF ND? 5.00° ND

"VF, very firm

“ND, not detected
PMean separation in columns by Duncan’s multiple range test,
5% level.
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green and mature persimmon fruits according to

Time of BT

Ripening ethylene Ethylene(ut - L')

Stage treatment Days after ethylene treatment

(hours) 1 2 3 4 5 6 7

Green 0 ND? ND ND ND ND ND ND

Persimmon 12 ND ND 2100° 592" 6277° 5689° 6017°
24 1318™ 3454°  15920° 7284° 6464 5684° 4854°
48 1280° 14880° 5140 6903° 5938° 5634 5867
% 5050° 3829° 4649° 47527 20507 1993 931°

Mature 0 ND ND ND ND ND ND ND

Persimmon 12 ND ND ND ND ND ND ND
24 ND ND ND ND ND ND ND
48 2794° 300° 164° 189° 129" 375" 388°
% 737 418° 371 610° 1074* 967 813

“Mean separation in columns by Duncan’s multiple range test, 5% level.

“ND, Non-detected
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Table 3. Changes in the contents of uronic acid
of cell wall extracted from green and
mature persimmon fruits during ethlene

treatment
oeming | 1TE Of Uroric add cell wall
ngmmg \reatment (mg/g )
B8 hous) WSM' CSM SM ASMI ASM2 ISM
0 BT 1830 608 4541 4000 BH
Green 4 4012 4% 323 1891 1131 10084

Pesimmon 48 1775 25 373 1132 958 ULB
% DM B RY 602 514 7%

0 1219 BN 6219 717 105 1041
Mature U 6% 173 177% B0 325 1014
Persimmon 48 U7 7675 268 208 0B 107
% 2020 0B 8% 59 032 182

"WSM: water-soluble materials, CSM: CDTA-soluble materials,
SSM: Na2CO3-soluble materials, ASM-1: 4M KOH-soluble
materials, ASM-2: 8M KOH-soluble materials, ISM: Insoluble
materials.
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Table 4. Changes in non-cellulosic neutral sugar
contents of CDTA-soluble material(CSM)
extracted from cell wall materials of
green and mature persimmon fruits
according to ethylene treatment

o Times of Non-cellulosic neutral
ngg“: ®  treatment sugar (mg/g CSM)"
i (hours) Total Rha Ara Gal Gl Xyl Man
0 232 03 107 063 018 034 ND?
Green 24 287 05 18 08 018 006 ND
Persimmon 8 08 018 039 024 0 003 ND
% 076 017 029 023 004 003 ND
0 213 04 0% 059 014 006 ND
Mature 4 08 020 032 021 005 006 ND
Persimmon 48 05 002 02% 018 004 004 ND
% 040 008 016 010 002 004 ND

YRha, rhamnose; Ara, arabinose; Gal, galactose; Glc, glucose;
Xyl, xylose; Man, mannose
2ND, non-detected
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Table 5. Changes in non-ellulosic neutral sugar
contents of Na;COs-soluble material{SSM)
extracted from cell wall materials of
green and mature persimmon fruits acco-
rding to ethylene treatment (50 gt - L7).

Ripeni Times of Non-cellulosic neutrla)\]
SI 2 eg treatment sugar (mg/g SSM)
8 (hours) Towal Rha Am Gal Gle Xyl

0 410 041 14 193 020 012
Green 24 808 088 29 357 08 035
Persimmon 48 437 057 194 158 012 016
% 28 03 100 113 015 016

0 672 099 298 318 022 013
Mature 24 764 055 342 343 021 008
Persimmon 8 524 169 15 148 031 017
% 194 053 05 063 013 009

=4 B Eootnote is same as Table 4.
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Table 6. Changes in non-cellulosic neutral sugar
contents of 4M KOH-soluble(ASM-1) ma-
terial extracted from cell wall materials of
green and mature persimmon fruits accor-
ding to ethylene treatment(50 ¢ - L”).

Ripering 1€ of Norncellulosic neutral
Goge” treatment sugar (mg/g A1)
(hours) Total Rha Ara Gal Gk Xyl Man
0 1091 008 0% 252 560 149 068

Green 24 255 017 104 58 1307 402 141
Persimmon 48 3135 029 097 682 1738 304 28
% 2731 006 082 603 1560 2056 275

0 1133 009 029 174 718 13 069

Mature 2% B 103 310 129 714 1557 32%
Persimmon 48 2033 019 143 47 710 55 127
% 5% 008 103 214 1% 080 038

YFootnote is same as Table 4.

Table 7. Changes in non-cellulosic neutral sugar
contents of insoluble material(ISM) extra-
cted from cell wall materials of green
and mature persimmon fruits according to
ethylene treatment(50 uf - L7).

Rivening 1S of  Non-cellulosic neutral sugar (mg/g ISM)"

Stage treatment
{hours) Total Rha Ara Gal Gl Xyl Man
0 1379 029 130 617 518 053 03
Green 24 1960 034 094 349 1369 049 065
Persimmon 48 2064 027 069 287 1572 035 074
% 1511 007 017 095 1294 028 070
0 1325030 120 414 627 081 053
Mature 4 1147 021 058 267 747 029 025
Persimmon 48 1543 024 074 218 1150 028 049
% 1583 013 067 125 1289 025 064

YFootnote is same as Table 4.
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Fig. 1. Gel permeation profiles of water-soluble

fractions of cell wall materials according
to 50 pf - L* ethylene treatment at green
and mature persimmon fruits on
Sepharose 4B.
Column fractions were assayed for total carbohyd-rate
using the phenol-sulfuric acid method(A490 nm) and
for polyuronide using carbazole method (A530nm). 1,
Green stage; 2, Mature stage. A, Non-treatment of
ethylene; B, 24 hours of ethylene treatment; C, 96
hours of ethylene treatment. Arrows at the top of the
figure represent the elution positions(from left to right)
of blue dextran 2,000, 515, 73, 40 and 10 kD.
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Fig. 2. Gel permeation profiles of CDTA-soluble
fractions of cell wall materials according to
50 uf - L' ethylene treatment at green and
mature persimmon fruits on Sepharose
CL-2B.

Footnote is same as Fig. 1.
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Fig. 3. Gel permeation profiles of Na,COs-soluble
fractions of cell wall materials according
to 50uf - L' ethylene treatment at green
and maturepersimmon fruits on Sepharose
CL-2B.

Footnote is same as Fig. 1.
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Fig. 4. Gel permeation profiles of 4M KOH-soluble
fractions of cell wall materials according to
50 uf - L' ethylene treatment at green and
mature persimmon fruits on Sepharose
CL-2B.

Footnote is same as Fig. 1.
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