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Changes in Texture and Cell Wall Polysaccharides of
Persimmon by Temperature Changes
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Abstract

The changes of texture, composition of cell wall polysaccharides, polygalacturonase(PG)
activity and soaking effect during preserving of persimmon at various tempoeratures were
estimated for the purpose of investigating the softening characteristics of persimmon fruit,
The softening of persimmon was most promoted at 25°C, where in the higher temperature, at
45°C it was inhibited, During softening adhesiveness increased, cohesiveness and gumminess
decreased, This phenomenon was obvious at 25°C. By soaking in water at 50°C, 70C for 30
minutes PG activity and softening was inhibited. lonically associated pectin(IAP) and
covalently bounded pectin(CBP) fractionated from crude cell wall of fresh persimmon were
respectively degraded about 60% by PG curde enzyme of softened persimmon., And the
degraded ratio of polysaccharides composed of pentose and hexose was very similar to that

of polyuronide,
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Fig. 1. Texture curve of persimmon measured by
Rheoner at 25T
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Table 1. Changes in the texture of persimmon at
various temperature

Texture Periods Temperature(°C)
(days) 25 35 45
Hardness 0 8.20 8.20 8.20
6 2 1.46 2.68 4.94

2

(x10°dyne/cm?) 4 0.03 2.55 3.33
6 0.02 1.28 2.32
Cohesiveness 0 1.33 1.33 1.33
2 0.63 0.94 0.95
4 0.76 0.86 0.92
6 0.75 0.80 0.91
Adhesiveness 0 0 4] ¢}
(x10! dynefcm ) 2 1.62 0.03 39.49
4 61.45 105.82 85.08
6 115.09 81.93 1.95
Brittleness 0 ¢} 0 0
(x105dyne/cm 2 ) 2 -7.30 - 0.66 2.03
4 -4.80 - 0.56 0.56
6 -0.49 - 1.62 - 0.29
Gumminess 0 1.09 1.09 1.09
(x10° dyne/cm? ) 2 0.96 2.13 1.83
4 0.02 2.18 3.07
6 0.01 0.87 2.1
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Fig. 2. Two types of brittleness on textural curve

Table 2. Effect of soaking in hot water on the
changes in texture of persimmon*

*Hk Soakmg temperature(°C)

Texture**  Fresh Control 50 70
Hardness 8.20 0.02 3.25 4.12
Cohesiveness  1.33 0.75 5.40 7.35
Adheslveness 0 115.09 1.42 (o]
_Gumminess 1.09 0.01 1.95 2.87

* The persimmon wos stored ot 25C for 6 days after
soaking
= Units of the texture: hardness, X10° dyne/cm?; ad-
hesiveness, X 10! dyne/cm; gumminess, X 10° dyne/cm?
«* *The sample used in control was stored at 25°C for 4
days without soaking
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Table 3. Degradation of cell walt polysaccharides by
crude polygalacturonase of soft persimmon*

Sugar compositions
(% of controt)

Cell wall poty-

saccharides Pentose Hexose ;Jcri%mc fora!
1AP 4.96 41.03 50.08 40.98
cBpP 24.43 39.03 56.77 40.33
HF, 102.49 104.77 104.51 103.25
HF2 100.52 99.24 102.45 100.27
CF 103.00 92.01 100.21  92.28

* The fruit wos prepared by storing fresh persimmon for
6 days ot 25°C. Cell wall polysaccharides abbreviations:
IAP, ionically associated pectin; CBP, covalently bounded
pectin; HF,, 4N KOH soluble hemicellulosic fraction; HF,,
0-3N KOH soluble hemicellulosic fraction; CF, cellulosic
fraction
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Fig. 3. Content of cell wall polysaccharides
tractionated from crude cell wall of fresh persimmon.
The cbbreviations of cell wall fraction: 1AP. ionically
associated pectin; CBP, covalently bounded pection; HF,,
4N KOH soluble hemiceilulosic fraction; HF,, 0~3N KOH
sdoluble hemicellulosic fraction; CF, cellulosic fraction.

VRAE G

o-2kd Fig 3 oA B upsbido]l 412 pectin A 2]
%hak-2 hemicellulose 9} cellulose 3ol uv]&led &4
Al e AAZYGFH 3% A A gk o 7] of
hemicellulose 22 972 4-ql pentose ¢ hexose 9] %
go+FF7 PGoll st Fsigossd Agxggel 7
Mol 5= 7o' HiEe] 1 F Zhxae) gy ¥4
hemicellulose 2] &&7} Yol b= 2o g ARET o
AZ 4= pentose 2t hexose 2] £% hemicellullose
o Aoz M

Table 4 & =% soaking A &ld] o2 PG 9] ¥4
HEs 4% B2REAN 25CAAM 6dE% F B
{control)2l PG 842 A4% 742] 6,56l FetH n
50CH 2li= control & 34, 6%, 70T & 50°CE4 <)
53.3%2 soaking ] 257} Fotdol ozt HA slA
sy Ao,

Table 4. Changes in polygalacturonase activity of
persimmon* on the sooking in hot water

Soaking
Fresh Control temperature(°C)
50 70
Polygalacturo-
nase Activity 20 130 45 24
{tmol product/min/
100g f.w.})

* The fruit was prepared by storing fresh persimmon for
6 days at 25T
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