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Abstract

This paper was carried out to investigate changes in the activities of cell-degrading enzymes, cell
wall components and cell structure of peach-during maturation and storage for valuation of quality.

The firmness of peach was decreased during maturation and storage, and was remarkably de:
creased in Daegubo than Yumyung. Polygalacturonase and f-galactosidase activities of peach were
increased during maturation and storage, and were remarably increased in soft peach and in mature
and soft peach, respectively. Contents of alcohol-insoluble substance, cell wall, and total and insoluble
pectin of peach were decreased during maturation and storage, but cellulose and soluble pectin were
increased. Intracellular space was enlarged during maturation and middle lamella was gradually de-
graded during maturation.
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Table 1. Changes in the firmness of peach dur-

ing maturation and storage (Newton)

Stage of maturation"
MGP TP MP Sp
Daegubo 26.3+£0.4 24.4+0.7 14.4+27 5.1x£06
Yumyung 24.1+£2.2 241409 22.3+1.2 146x1.3
1) MGP; mature green peach, TP; turning peach,
MP; mature peach, SP; soft peach. Mean £ S.D.

Variety

4o gous
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Table 2. Changes in the polygalacturonase and g-galactosidase activities of peach during maturation

(Units/100g-fr.wt)

Stage of maturation®

Enzymes Varieties
MGP TP MP SpP
] Daegubo nd 5.57 10.05 32.10

Polygalacturonase®

Yumyung nd 6.75 10.05 '23.70

Daegubu 32.20 33.11 161.90 .
A-Galactosidase® g 373.62

Yumyung 46.20 112,52 114.90 260.70

1) Stage symbols are the same as in Table 1.

2) One unit is expressed as 1lmg of galacturonic acid released/15min. at 30°C. nd; non-detected

3) One unit is expressed as lmmole of p -nitrophenyl- f-galactopyranoside degraded/1min. at 30°C.
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Table 3. Changes in the contents of alcohol-in-
soluble substance, water-soluble materi-
al and cell wall of peach during matu-

ration and storage (g/100g-fr. wt)

.. Stage of
Varieties . AIS WSM Cell wall
maturation”
MGP 1.74° 1.08 1.66
TP 1.52 0.96 0.56
Daegubo
MP 1.48 1.06 0.42
SP 1.40 1.02 0.38
MGP 2.07 1.50 0.57
TP 1.55 1.05 °  0.50
Yumyung
MP 1.49 1.03 0.46
SP 1.41 0.98 043

1) Stage symbols are the same as in Table 1. Ab-
breviations : AIS; alcohol-insoluble substance,

WSM; water-soluble material
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Table 4. Changes in the contents of pectic substance of peach during maturation and storage

. Stage of Pectic substance(mg/100mg-AIS)?
Variety .
maturation" WSP VSP 1PS TPS
MG - 048 0.54 1.29 2.31
(8.40)* (9.40) (22.45) (40.25)
TP 0.52 0.51 1.28 2.32°
(7.90) (7.7%) (19.46) (35.26)
Daegubo
MP 0.69 0.50 1.15 2.34
(10.21) (7.40) (17.02) (34.63)
SP 0.95 0.47 . 0.60 2.02
(13.30) (6.58) (8.40) (28.28)
MG 0.50 0.58 3.17 4.25
(10.35) (12.00) (65.61) (87.98)
TP 0.54 0.73 2.83 4.10
(8.37) (11.32) (43.87) (6355)
Yumyung : )
MP 0.56 0.75 2.92 4.23
(8.37) (11.18) (43.51) (63.03)
SP 0.77 0.68 2.23 : 3.68
(10.86) (9.59) (31.44) (51.88)

1) Stage symbols are the same as in Table 1.

2) Abbreviations | WSP; Water-soluble pectin, VSP; versene-soluble pectin, IPS; insoluble pectin substance,
TPS; total pectin substance, AIS; alcohol-insoluble substance '

3) The values in parenthesis were calculated as mg per 100g of peach.
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Table 5. Changes in the cellulose contents of peach during maturation and storage

(mg/100mg-cell wall)

Stage of Maturation”

Variety
MGP MP 5P
30.58 50.30 71.93
Daegubo
(201.83)2 (207.65) (211.26) (273.44)
25.70 59.30 65.14
Yumyung
(146.49) (180.85) (272.78) (280.10)

1) Stage symbols are the same as in Table 1.

2) The values in parenthesis were calculated as mg per 100g of peach.

ES L

Fig. 11} 2& Egol AxFd 23 HilsE &
sk Aold, v &7 A= middle lamellag® A9
A &S T+ A AETSo] FAAHA Fgt
L} A7) o] Fo] MEDFo| 4o f=5v]o

o€ 9gsq)oen, middle lamellag) &s]3 At

AEG RN T4 FHA7]A EA7) o T

g=7lde B AARNQL HHE0l KARS
13 8.

g A HFFel AEHLNEL 28
AEY ARol Bo)H™, 53 middle lamellag) T
A HR L HE2sjasd o3 BallEo]
24 Hede 482 7144 gEd 2 FoEg
= BRu"®71 g9lr}. Shewfelt™:= E ol AJ2xd]
HEdo] HAZF4] A3 wsiEe] &4
polyuronideZ fe|®ttn 893, Huber*= XEro}
E A%F0 dA9as sejderesrt HEAs
e Bysgch 2l A3 Ben-Arie %
o 7vm Ao J5Eo middle lamellad] L£8]&
Aol deojutiy dtPer ol HAPENFEALQ]
polygalacturonase®} =t&3 WHI FJAH 7 Aotz

sk ot
© o olie] Atz mE g E$ol 4% 5] middle
lamella®] 23134 middle lamellag] #4482
#B)le] polygalacturonases] ]3] B =)ol Adojuk
o dsd4dL st Ao Agdd

O

2t o o

I

2 ¢

B A7 BFols] FAWAE A%l FEY

ez i d3dgE AFetua ds5d A%
Fol A=, AXEPHELY B4 & AXY 74
& ¥BE FA.

Eoole] Axs s AYFA 2oz X
AfkE FHE vis AT ATy EE L
polygalacturonase®} B-galactosidase®] #42 4%
A A Gz F7}ELY 5L, polygalacturonase= A%
=9, fB-galactosidase= =719k AZZo H]F
F74egiet. 98 B84 22 AxYe gyFe
KA B4 thde] Asa AFFd Tasz,
F HUuAn B84 =gide] FAss §hHe
24 HR AT celluloses ZVI3tP o, AEW y
Af4 T4 arabinosed} galactoser T8}
o 2329 3= XARS BHE tgo] d5F
7o) Wl ¥ 7) ol £o| middle lamellas) £
o] BRHAL F=7)0) Bk FAR A

a#Atel 2
2 d7es s E3AYY 'Y ARFTE

A7 REdTzAY AQel skl FYB Aol
H, @3 FAD) AL BAE =HuTh

# 1

Mo
o

1. eb917)(1992) MREASSHHE, YFETAL pla9
2. Hobson, G. E.(1981) Enzymes and texture
changes during ripening. In; Recent advances in

the biochemistry of fruit and vegetables. Friend,

—112—



10,

11.

12.

13.

14.

. Huber,

. Pressey,

. Pess,

Bgols) 23 SEo| BE AEH AR, 484 R 229 ¥ 7

J. and Rhodes M. J. C. (eds), Academic Press,
London, p. 123.

D. J.(1981) The role of cell wall
hydrolases in fruit softening. Horticultural Re-
views 5, 169.

. Aspinall, G. 0.(1980) Chemistry of cell wall

polygalacturonases. In; The Biochemistry of
plants, Vol. 3. Carbohydrates; Structure and
Function. J. Preiss(ed), Academic Press, New
York, p.473.

R. and J. K. Avants(1976) Pear

polygalacturonase. Phytochemistry, 15, 1349,

. Tucker, G. A., N. G. Robertson and ID. Grierson

(1982) Purification and changed in activities of
tomato pectinesterase isoenzymes. J. Sci. Food
Agr., 33, 396.

. Hobson, G. E.(1978) Cellulase activity during

maturation and ripening of tomato fruit. J. Food
Sei., 33, 588.

E., Y. Fuchs and Zauberman(1978)
Cellulase activity and fruit softening in avocado.
Plant Physiol., 61, 416.

. Smart, E. L. and D. M, Pharr(1980) Character-

ization of galactosidase from cucumber leaves.
Plant Physiol., 66, 731.

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

Ahmed, A. E. and J. M. Labavitch(1980) Cell
wall metabolism in ripening fruit. II. Changes in
carbohydrate degrading enzymes in ripening
“Bartlett” pears. Plant Physiol., 65, 1014.
Platt-Aloia, K. A, W. W. Thomson and R.E.
Young(1980) Ultrastructural changes in the
walls of ripening avocados : Transmission,
scanning and freeze fracture microscopy. Bot.
Gaz., 142, 366.

Ben-Arie, R., L. Sonego and C. Frenkel(1979)
Metabolism of the pectic substances in ripening
pears. J. Amer. Soc. Hort. Sci., 104(4), 500.
Pressey, R. and JK. Avants(1978) Difference
in polygalacturonase composition of clingstone

and freestone peaches. J. Food Sci., 43, 1415.

15.

16.

Bartley, I. M.(1976) Changes in the glucans of
ripening apples. Phytochemistry, 15, 625.
Gross, K. C. and C. E. Sams(1984) Changes in

cell wall neutral sugar composition during fruit

. ripening : A species survey. Phytochemistry, 23

17.

18.

19.

20.

21.

22.

23.

24.

25.

Z6.

27.

—113~—

(11), 2257.

Melford, A. D. and M. D. Parkash(1986)
Postharvest changes in fruit cell wall. Advances
in Food Research, 30, 152.

Keegstra, K., K. W. Talmadge, W. D. Bauer and
P. Albersheim(1973) A model of the wall of
suspensioncultured sycamore cells based on the
interconnection of the macromolecular com-
ponents, Plant Physiol., 51, 188,

Shewfelt, A. L., V. A. Payter and J. J. Jen
(1971) Textural changes and molecular charac-
teristics of pectin constituent in ripening peach-
es. J. Food Sei., 36, 573.

Huber, D. J.(1983) Polyuronide degration and
hemicellulose modification In ripening tomato
fruit. J. Amer. Soc. Hort. 5ci., 108(3), 405.
Gross, S. J. and S, J. Wallner(1979) Degrada-
tion of cell wall polysaccharide during tomato
fruit ripening. Plant Physiol., 63, 117.

Ahmed, A. E. and J. M. Labavitch(1980) Cell
wall changes in the ripening “Bartlett” pears.
Plant P hysiol., 65, 1009.

Pressey, R.(1983) A-Galactosidase in ripening
tomatoes . Plant P hysiol., 71, 132.

Moshrefi, M. and B. S. Luh(1984) Purification
and characterization of two tomato polygalact-
uronase 1soenzymes. J. of Food Biochem., 8, 39.
Miller, G. L.(1959) Use of dinitrosalicylic acid
reagent for determination of reuducing sugar.
Anal. Chem., 31, 426.

Nevins, D. J.(1970) Relation of glycosidase to
beanhypocotyl growth., Plant Physiol., 46, 458.
Yamaki, S., Y. Machida and N. Kakiuchi(1979)
Changes in cell wall polysaccharides and mono-
saccharides during development and ripening of
Japanese pear fruit. Plant & Cell Physiol., 20(2),
311.



28.

29.

30.

31.

32.

33.

34.

FARAGHEAEHA ALlA AM25(1994)

Bitter, T. and H. M. Muir(1962) A Modified
uronic acid carbazole reaction. Anan. Biochem.,
4, 330.

Updegraff, D. M.(1969) Semimicro determina-
tion of cellulose in biclogical materials. Anal.
Biochem., 32, 420.

Spiro, R. G.(1966) Analysis of sugars found in
glycoprotein. In; E. F. Newfeld and V. Ginsburg
(eds), Methods in enzymology. Acadernic Press,
New York, Vol. 8, p4.

Jones, T. M. and P. Albersheim(1972) A gas
chromatographic method for the determination
of aldose uronic acid constituents of plant cell
wall polysaccharides. Plant Physiol.,, 49, 926.
Blakeney, A. B.,, P. J. Harris, R. T. Henry and
B. A. Stone(1983) A simple and rapid prepara-
tion of alditol acetates for monosaccharide anal-
ysis. Carbohyd. Res., 113, 291.

Luft, J. H.(1961) Improvements in epoxy resin
embedding method. J. Biophys. Biochem. Cytol.,
9, 409.

Pressey, R., P. M. Hinton and J. K. Avants
(1971)

activity and solubilization of pectin in peaches

Development of polygalacturonase

35.

36.

37.

38.

39.

40.

41.

—114—

during ripening. J. Food Sci., 36, 1070.

Bartley, I. M.(1974) B-Galactosidase activity in
ripening apple. Phytochemistry, 13, 2107,

Knee, M., A. H. Fielding , 5. A. Archer and F.
Laborda(1975) Enzymic analysis of cell wall
structure n fruit

cortical  tissue.

apple
Phytochemistry, 14, 2213.

Knee, M., J. A. Sargent and D. J. Osborne
(1977) Cell wall metabolism in developing
strawberry fruits. J. Exper. Bot., 28(103), 377.
Ben-Arie, R., N. Kisler and C. Frenkel(1979)
Ultrastructural changes in the cell wall of ripen-
ing apple and pear fruits. Plant Physiol, 64,
1971.

Shewfelt, A. L.(1965) Changes and variation in
the pectic constitution of ripening peaches as re-
lated to product firmness. J. Food Sci., 30, 573.
Huber, D. J.(1983) Polyuronide degradation and
hemicellulose modification in ripening tomato
fruit. J. Amer. Soc. Hort. Set., 108(3), 405.
A&d, 235, AeF, 2F5TA91) A
9] A& 53 A9 W @3 HEE
=, 31(1), 32.



Eool] 8% £S5 WE HA¥y 4R, 4849 L 23X Wy 9

Fig. 1. Changes in the cell wall of peach during maturation( x 30,000). Stage symbol are the'same as in Table 1.

Abbreviation : cw; cell wall, ml; middle lamella, v; vacuole bar = 1m,
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Fig. 2. Changes in the intercellular space of peach during maturation( x 30,000 Stage symbol are the same as
in Table 1. Abbreviation : ew; cell wall, ml; middle lamella, bar = 1zm.
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