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Abstract

The changes in hardness, activities of pectinestrase and polygalacturonase and the amounts
of pectic substances of cucumber during salting at 10T were investigated. The hardness
of the cucumber was decreased dramatically after 3 weeks, whereas activities of pactinestrase
and polygalacturonase were increased until 3 weeks and 2 weeks, respectively and then decrea-
sed. The ievel of alcohol insoluble solid and protopectin in the cucumber were decreased,
but those of pectic acid and water soluble pectin were increased during the whole salting
periods. Protopectin fractionated from alcohol insoluble solid during salting of cucumber was
separated using Sephacryl $—500. it showed that high average molecular weight{ AMW)
of 100,000 was decreased, however, lower molecular weight compounds was increased. Pectic
acid was observed to be decomposed from AMW 200,000 to AMW 500,000. Water soluble
pectin from fresh cucumber contained higher level of pentose with peak I of AMW 2,000,000,
however, after 6 weeks of salting, peak II which represented AMW 100,000 was separated.
From the changes of sugar composition, the phenomena of softness during the salting was
probably caused by solubilization of hemicellulose associated with pectin and decomposition
of pectic substances.
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Fig. 1. Changes in the hardness, activities of pec-
tinesterase and polygalacturonase of cu-
cumber during salting.
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Fig. 2. Changes in amounts of alcohol insoluble
solid(AIS), protopectin(PP), pectic acid
{(PA) and water soluble pectin(WSP) in
cucumber during salting.



146 Qo -

o]

protopectin, pectic acid, &8 g3l e] AFHHE

=

TAEA ok E protopectin® %4 375
Bt TrAshE ¥ pectic acid®t &
Fhee @44 JeEhYl Shewfelt 5572 She-
wielt®t Smit!®’7} 4yk FAF S AFFFNA

BAE Bst A UNFE B 5 Aok

4

el o}

&A% Aglel @2 Hg o
WEE 2ALE 7S A8 20865
} 4Rl ]2 ¥ F&% protopec-
tin™ pectic acid 2 58439 €l 2] Sephacryl 5-500
o o8 geled @ Z 7= Fig. 3~59 . Proto-
pectin® gel®d = B (Fig. 3}, HFFAF w07
%ol peak 17 19 Bok EASHA 32 peak
7t &&500 GAF peak 19 Fae

g}

3

=

A
s

=

5 AEAE €48
hemicellulose % cellu-
oengll geleis} mi
tehbd digo e 28 AS ZHE dHE &
Z9E Aol REIGY, Nz 225 gL
e TALEL 2AE E5te] 2y g
oyt AejEael ghefo] 7hE el Protopectin
o2 e £29 peak 1 119 FA4AY ¥y
(Table 1)& &3 28 peak [ -2 pentose? 3 ko)
60%, hexose?} 12%, uronic acid?} 27%Z =
A& W peak 115 pentose$t hexose?} 22
46%. 51% 5 AAste 24292 protopectin
72~96% 2 hemicellulose {pentose +hexose) 7} %
fFreel dooy 65 £4F 9 peak 12 U+
Hel ghel 038X 0342 TaHo w47 Hy
el 2zt o) FolHon, peak I 9 445004
oA 0258 ZA F7HEE 2o} hemicellulosed)

A peak [ 7+ €At
Pag 4= ok, Hwd
lose® THAY =2

=

=X
o

[<]]

AN

¥ ! LR
0 4f o— Fresh cucumber

) o Salted cucumber
>~ (6 weeks)
g 0.3t
)
K®)
TU 02'
9
g o1t

0 et S 1 2

0 10 20 30 40 50 60 70 80

Fraction number

Fig. 3. Separation of fresh and salted cucumber protopectin{ PP} by column chromatography. A column
(49 2.8cm) of Sephacryl S-500 was eluted at a flow rate of 52/15min with 50mM MES
buffer(pH 6.5). Arrows at the top of the figure represent the elution position of(from teft
to right) © blue dextran 2000, dextran of average molecular weight of 10°% and 10%
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Table 1. Sugar contents of fresh and salted cucumber protopectin separated from Sephacryl S— 500

Sugar content .
(mg/g of alcohol insoluble solid)

Peak number Sa}t‘}vrg%g riods Pentose Hexose Uronic acid U/P+H
P (H) wm
I 0 16.70 3.30 7.50 0.38
(60.0)2 (12.0) (27.3)
6 13.92 367 2.04 0.34
(70.9) (18.7) (104)
1 0 6.57 7.33 0.50 0.04
(45.6) (50.9) (3.5)
6 12.40 1.80 350 025
(70.1) (10.2) (19.8)

UGee figure 3.
DValues in parenthesis indicate % of total sugar content.
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Fig. 4. Separation of fresh and salted cucumber pectic acid(PA) by column chromatography. A column
(49x2.8cn) of Sephacryl S-500 was eluted at a flow rate of 5mé/15min with 50mM MES
buffer(pH 6.5). Arrows at the top of the figure represent the elution position of{from left
to right) : blue dextran 2000, dextran of average molecular weight of 10% and 10%,
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Table 2. Sugar contents of fresh and salted cucumber pectic acid separated from Sephacryl $—500

Su
(mg/9 of alcohol msoluble solid)

gar content

. 1)
Peak number Salt\;:;ge ps riods Pentose Hexose Uronic acid U/P+H
"M (H> a
1 0 14.80 13.50 13.50 0.43
(35.6)% (32.2) (32.2)
6 17.06 6.38 1596 0.68
(43.3) {16.2) (405)
USee figure 4.
Dalues in parenthesis indicate % of total sugar content.
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Fig. 5. Separation of fresh and salted cucumber water sofuble pectin{WSP) by column chromatogra-
phy. A column{49X 2 8¢m) of Sephacryl $-600 was eluted at a flow rate of 5m¢/1 5min with
50mM MES buffer(pH B.5). Arrows at the top of the figure represent the elution position
of (from left to right} © blue dextran 2000, dextran of average molecular weight of 10° and
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Table 3. Sugar contents of fresh and saited cucumber water soluble pectin separated from Sephacryl

S—500

Sugar content

(mg/g of alcohol insoluble solid)

Peak number?

U/p+H

Salting periods iz - :
Kk entose Hexose Uronic acid
weeks (P) (H) 0
I 0 6.60 9.00 1.20 0.08
(39.3)2 (536) (7.1)
6 491 13.98 0.62 0.03
(25.3) (71.6) (a1)
It ] 5.01 446 0.80 0.08
(48.8) (43.4) (7.8}
4] 47.00 16.10 0.98 0.02
(73.3) (25.2) (1.5

USee figure 5.

¥alues in parenthesis indicate % of total sugar content,
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