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Abstract

This study was carried out to investigate changes in the polygalacturonase and B-galactosidase activities,
pectins, cell wall structure of persimmon fruit during ripening and soitening. Polygalacturonase and B-
galactosidase activities were not detected at turning stage. However polygalacturonase activities of mature and
soft persimmon fruits were 55.01 and 206.70units / 100g-fresh weight (fr. wt.), respectively. f-Galactosidase
activities of mature and soft persimmon fruits were 21.79 and 380.23unit/100g-fr. wt. respectively. The
contents of total and insoluble pectins increased during maturation but decreased during softening. The
content of water-soluble pectin increased during maturation and softening, The intercellular space was en-
larged during ripening, and middle lamella was degraded in mature persimmon fruit, and the cells of soft
persimmon fruit were separated each other,
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Table 1. Changes in the activities of polygalacturenase and
B-galactosidase of persimmon fruits during ripening
and storage

{unit/ 100g-fr. wi.)

Stages” Palygalacturonase” f-Galactosidase”
GP nd nd
TP nd nd
MP 535.01 21.79
5P 206.70

380.23

"GP 5 green mature persimman, TP ; turning persimmon,

MP ; mature persimmon, SP ; soft persimmon

"One unit of polygalacturonase was defined as amount that
released 1 umole of reducing sugar for 30min at 30° C

‘One unit of B-palactosidase was defined as amount that
hydrolyed 1 mmeole of p-nitrophenyl-f-galactopyranoside
for 15 min at 3¢°C

fr. wt, : fresh weight, nd : non-detected

Table 2. Changes in the contents of pectic substances in per-
simmon fruits during ripening and softening

Pectic substances (mg/ 100g~frwl)”

Stages"
Wsp V5P IPS TPS
GP 171.03 61.05 2420 474.57
TP 150,70 53.51 259.07 463.37
MP 153.45 54.90 24701 456.26
SP 182,16 62,37 139.26 383.79

*Stage symbols are the same as in the Table 1

"Abbreviations T WSP ; water-soluble pectin, VSP ; versepe-
soluble pectin, IPS ; insoluble pectic substances, TPS ; total
pectic substance
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Fig. 1. Changes in the intercellular space of persimmon fruits during ripeningileft ;
Abbreviation : cw ; cell wall, ml ; middle lamella. bar=1um, Sta

ol Evke Al poiygalacturonased A w3)ele
i middle lamellag] & & 8 4bo] e} tei o H s}
oAt

Fig, 245 iAol 455 oz A%

X 6,000, right 5 % 20,000).
ge symbols are the same as in Table 1.
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Fig. 2. Changes in the cell structure of persimmon fruits during ripening and softening(left ; x50, right ; X 300).
Stage symbols are the same as in Table 1.

AEo] AR e glolvt o) = MEH Fa L 4 S Aa AghFel AEHS ARl fEL
ol 2)ald AP B, 53] pectinB o] Y515 o] mid- A e 52 Agel osa] R A RAHE
dle lamellag] 8l gAo 2 ool xo g Azhy o] 444 polyuronide® H-2]8 2.2 middle lamella.
c}. o ExjgAte] dodoie B} 9lek, owlw B



616 Agd - gad -

ool A & polygalacturonase2] &4} o]

£-4] Wel AL FrAsta g HelA R Zrle)s
# middle lamellad] &aiaiAtn A xe] gel ﬁ%ol
T D eivh Zaka e A3k polygalacturonases) f-
galactosidase 52 A FEHEP a4 2Hg-of 2] A
middle lamellaE 74 3= A 2] F-al )] middie
lamellar} 4algd o84 donlm zlo 2 Al7tET]

Ck
<

o)

By e s odshgd dellis Ay
Wl E e 84, dw 9 e WIE Fabsliy]
g,alactossdase-} #AL v

s glsle stS el At 55, 21,
79umt/100g—fr wt.o] 4] 32 051 Aol A= Zbzb 20670,
380.23unit/100g~fr. wt.2. 2 Fr|s}eic) welal o) w
F}i= = W e)al 2axd 8o s Zrlslel o)
A Az WA ] FFAsia.en], ukd e 44 A
& "*"‘-74 AghFol| Frhuloiet. gty ﬂ e T“ﬂ
zh=e] vl el o 8o middle lamella2] s 4o
deytonl Qo= A X7 B =i

1;} Polygalacturonases}

ZiAtel 2

oi ]l 1{891-1508-062-2)7]
o) w, g el

o

Ha

1o el 3 s A Et 2. B Al p12(1976)

Huber, D. ]. = The role of cell wall hydrolases in fruit

softening. Horticytural Reviews, 5, 169{1983)

3. Hobson, G. E. : Enzymes and lexture changes during
ripening. In “Recent advances in the biochemistry of
fruits and vegetables’ Friend, J. and Rhodes, M. J. C.
{eds), Acaderic Press, London, p.473(1980)

4. Tucker, G. A. and Griersen, D. 1 Synthesis of polygal-
acturonase during fomate fruit ripening. Planta, 155,
64{1982)

5. Hobson, G. E. &
and ripening of tomato fruit. /. Food Sci.,
(1978}

e

Celiulase activity during maturation
33, >88

o] #-3]

6.

1.

12.

13.

17.

19.

20.

21.

22

. Biter, T. and Muir, H. M. :

2B

Pess, G. E., Fuchs, Y. and Zauberman, G. ; Cellulase
activity and fruit sofening in avocado. Plant Physiol,
61, 416(1978)

Tucker, G. A., Robertson, N. G. and Grierson, . :
Purification and changes in activities of tomato pectin-
asterase isoenzymes. f. Sci. Food Agr., 33, 396(1982)
Knee, M. and Bartely, I. M. : Composition and me-
tabolism of cell wall polysaccharides in ripening
fruits. In “Recent advances in the biochemistry of fru-
its and vegetables’ Friend, |. and Rhodes, M. }. C.
{eds.), Academic Press, Londen, p.149(1980)

Gross, K. C. and Sams, C. E. : Changes in cell wall
neutral sugar composition during fruit ripening. Phyi-
cchemistry, 23(11), 2257 (1984)

. Ben-Arie, R., Kislev, N, and Frenke!, C. : Ultrasiru-

ctural changes in the cell wall of ripening apple and
pear fruits, Plant Physiol., 64, 197(1979)

Pressey, R, B-Galactosidase in ripening tomatoes.
Plant Physiol., 71, 132{1983)

Gross, K. C. 1 A rapid and sensitive spectrophoto-
metric method for assaying polygalacturonase using
2-cyanoacetamide. /. Food Biocherm., 8, 39(1984)
Ben-Arie, R., Sonego, L. and Frenkel, C. : Metabol-
ism of the pectic substances in ripening pears. /.
Amer. Soc. Hort. Sci., 104 (43, 500(1979)

A modified uronic acid
carbaxole reaction. Anal, Biochem,, 1, 361(1977)
Luft, ]. H. @ Improvements in epoxy resin embeding
methods. /. Biophys. Biochem., 62, 465(1971)

. Pressey, R., Histon, D. M. and Avants, . K. : Develo-

pment of polygalacturonase activity and sofubili-
zation of pectin in peaches during ripening. J. Food
Sci., 36, 1070(1971)

Crockes, P R, and Gierson, ©. 1 Ultrastructure of
tomato fruit ripening and the role of polygalactur-
onase isoenzymes in cell wall degradation. Plant
Physiol., 142, 366{1980)

. Bartley, 1. M. : B~Galactosidase activity in ripening

apple. Phytochemistry, 13, 21G67(1974)

Bartley, I. M. : A further study of B-galactosidase act-
wity in apple ripening in storage. ). Exper. Bot., 28,
943(1977)

Knee, M. : Polysaccharide changes in celi walls of
ripening apples. Phytochernistry, 12, 1543 (1973}
159 des va R pakae] A5t

Zzol A XY olokfel vl A werR o] W)
FhErAl E a6 E) A], 22 (7), 743 (1990)

Shewfelt, A. L., Payter, V. AL and len, J. J. @ Textural
changes and molecular characteristics of pectin const-
ituent in ripening peaches. f. Food Sci., 36, 573{1971)

(1993d 44 202 Ha)



