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Abstract

Various cell wall polysaccharides and related enzyme activities in hot pepper fruit were determined
at different stages of maturity. The uronic acid content of cell walls decreased between immature
green and turning stage fruit and then increased by red ripe stage. In contrast, cellulose contens of
cell walls changed only a little during ripening. Total neutal sugar content of cell wall material decr-
eased 50% and galactose content of the walls decreased about 80% by the turning stage. Polygalactu-
ronase and f-galactosidase activities, as well as total hemicellulose from isolated cell walls of ripening
hot pepper fruit were studied using gel filtration chromatography. Polygalacturonase activity was not
detectable but 5 isozymes of B-galactosidase were resolved. The activities of the enzymes were relati-
vely high and gel filtration showed that they differed in molecular weight. Hemicellulose content
decreased during ripening and softening. The molecular weight profiles shifted from high molecular
weight to low molecular weight polymers during ripening. The changes in cell walls that may be assoc-
iated with fruit softening involve the alteration of hemicellulose prior to the degradation of wall-bound
uronic acid. It is suggested that the decrease in cell wall galactose involved changes in turnover of

new cell wall components.
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Table 1. Fresh weight and crude cell wall
content of hot pepper fruit cell wall
at various stages of maturity

Maturity stage!

M MG Tu RR

Fruit weight(g) 6. 61 8. 60 11.90 9.74
Crude cell wall 3.37 4.62 4.92 5. 68
(&/100g-iw)
1) Maturity stage abbreviations: IM, immature
green; MG, mature green; Tu, turning; RR,
red ripe
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Table 2. Uronic acid and cellulose content of

hot pepper fruit cell wall at various
stages of maturity

cellulose

xylose mannose,

Maturity stagel)

IM MG Tu RR

mg/100mg cell wall
Uronic Acid 24.7 17.8 13.0 15.1
Cellulose 16.9 14.2 17.3 20. 1

1) Stages are described in Table 1

Table 3. Non-cellulosic neutral sugar content of hot peper fruit cell wall at various stages

of maturity

Maturity

Neutral sugar?

stage!) Rha Ara Xyl Man Gle Gal Total 1S
mg/100mg cell wall
M 0.7 2.0 1.4 0.5 1.1 4.7 10.4
MG 0.6 1.7 1.7 0.5 0.9 4.3 9.7
Tu 0.5 1.0 1.4 0.4 0.8 1.2 5.3
RR 0.5 1.1 1.6 0.4 0.6 1.0 5.2

1) Maturity stages are described in Table 1

2) Sugar abbreviations: NS, non-cellulosic neutral sdger; Rha, rhamnose; Ara, arabinose; Xyl, xylose;
Man, mannose; Gle, non-cellulosic glucose; Gal, galactose
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Table 4. Polygalacturonase and B-galactosi-
dase activities in hot pepper fruit at
various stages of maturity

Maturity stage!)
IM MG TU RR

2 jhet

m Mol/hr/g-fw
Polygalacturonase ND? ND ND ND
B-Galactosidase 1.2 4.3 14.8  62.4

1) Maturity stages are described in Table 1
2) ND, none detected

‘Table 5. Apparent molecular weight of 3-ga-
ctosidase isozymes from mature
green hot pepper fruit

Isozyme
I i I Na b
62,000 NDY ND 87,000 40, 000

Molecular weight

1) ND, none detected
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Fig. 1. Separation of B-galactosidase isozymes
in mature green hot pepper fruit using
DEAE-cellulose ion exchange chroma-
tography.

Chromatogaphy conditions are descr-
ibed in “Materials and Methods”. One
isozyme( ] ) eluted during loading of
crude extract.
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Fig. 2. Chromatography of peak | and peak
IV from ion exchange chromatography
(Fig.1.) using Sephacryl S-200. The
flow rate was 0.35ml/min and fract-
ion volume was 2.4 ml. The void vol-
ume was 101 ml and was determined
using blue dextran 2, 000.
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7t isozyme®] Al EAFEE o] <F 62,000,
War} < 87,000, IVbr} <F 40, 0000] ¢l =}(Table 5).

Pressey?= Em}E B-galactosidase isozyme2 [,
12 08 3AZ TALGm sgen, 1 4%
2 ZFzb 144,000, 62,000 ¥ 71,0000 % isozyme |
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Fig. 3. Sephacryl S-500 column chromatogra-
phy of the hemicellulosic fraction
extracted from hot pepper cell wall
material. Total hexose was determined
using anthrone.

Arrows at the top of the figure re-
present the elution positions of: Blue
dextran 2,000; dextrans of average
molecular weight of 10° and 10¢; and
glucose.
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