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Abstract

This investigafion was undertaken for the purpose of studying the changes of pectic substances in alcohol
insoluble solids (AlS) extracted from cucumbers pickled in salt. The preparation metheds were brining the
cucumbers in 10% NaCl solution (boiled, method A), 20% NaCl solution(boiled, methoed B) and 20% NaCl
solution (¢ool fo 25° C after boiling, method C). The composition ratio of hot water soluble pectin (HWSP) in
AlS decreased during brining, while that of 0.4% sodium hexametaphosphate soluble pectin (NasSP) increased
remarkably, The contents of Ca and Mg in AlS increased regardless of preparation methods used. By DEAE-
cellulose chromatography, HWSP from fresh and brined cucumbers were divided into six fractions. 0.2M peak
was the main fraction in fresh cucumber, whereas 0.05M and 0.2M peak were the main fraction in pickled cu-
cumbers. On the other hands, NaSP from fresh and brined cucumbers were divided into five fractions and 0.
4M peak was the main fraction, However, the composition ratios of galacturonic acid and neutral sugar of 0.
4M fraction in brined cucumbers were higher than those of fresh cucumber.

Key words : pectin, AlS {alcohol insoluble solids), hot water soluble pectin (HWSP), sodium hexametaphos-

phate soluble pectin (NaSP)
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Table 1. Changes in soluble pectin of alcohol-insoluble solids

extracted from Korean pickled cucumbers with dif-
ferent preparation methods (%)

Brining Soluble pectin
Sample period Total
(days) HWSP  NasP  HSP S5P

0 7.64 2.65° 223 074 13.26°

3 2.69 6.67° 3.08°  1.00° 13.44°

A 10 2,75 8.33* 431 177 1716
20 3.05° 9.04> 416 1.12* 1737

30 299 Nar 319 1100 18.36°

40 2.09° 9.15*% 398 1.29° 1657

Fovalue §3.21%% 25.55%%* 54,1411 BO** 18.49**

8} 7.64 2.65¢ 223 0740 1326~
3 392 4.62° 2717 090* 1215
B 10 3.85° 7.81° 333 135 1614
20 343 764 402 1.31" 16.39°

30 2.74= 841 3.62%  1.08" 1585

40 2.41° 791 328" 087 14.47™

F-value 70.88%** 31.77%%* 41.06** 438 11.90*

0 764 2.65 223 074 13.26°

3 5.03° 3.62° 2410 1017 1207

C 10 4.55% 815 243 1.06° 1619
20 3379 9.80° 3160 142 1775

30 3274 1052 3174 1.09° 18.05°

40 2.31¢ 9.34 2310 077 1473

F-value 39.14%%* 3850 18.45% 079 23.41%*

A & Brining in 10% NaCl solution {boiled)
B : Brining in 20% NaC! solution (boiled)
€ 1 Brining in 20% NaCl solution (cool to 25° C after boiling)
HWSP : Hot water solubfe pectin
NaSP : 0.4% sodium hexametaphosphate soluble pectin
HSP : Hydrochloric acid soluble pectin
SSP : Sodium hydroxide soluble pectin

*!Means within a column with the same fetter are not signific-
antly different at the 5% level using Duncan’s multiple ra-
rge test
*p< (.05, ¥p<0.01, **p<0.001 in ANOVA test
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Ratio of soluble pectin to iotal pectin(%)

Brining period{days)

Fig. 1. Changes in ratio of soluble pectin to total pectin of al-
cohiol insoluble solids extracted from Korean pickled
cucumbers with differeft preparation methods.

A 1 Brining in 10% NaCl solution{boiled)

B : Brining in 20% NaCl solution(botled)

C : Brining in 20% NaCl solutionfeoal to 25°C after
boiling).

HWSP : Hot water soluble pectin

NaSP : 0.4% sodium hexametaphospate soiuble pectin

HSP : Hydrochloric acid sotuble pectin

SSP : Sodium hydroxide soluble pectin
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Fig. 2. Changes in Ca and Mg contents of alcohol insoluble
solids extracted from Korean pickled cucumbers with
different preparation methods.

A
B
C:

Brining in 10% NaCl solution {boiled)

Brining in 20% NaCl solution (boiled)

Brining in 20% NaCl solution{cool to 25°C after
boiling)
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Fig. 3. DEAE-cellulose column chromatogram of kot water soluble pectin extracted from Korean pickled cucumbers with different

preparation methods.
GA @ Galacturonic acid, NS : Neutral sugar
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Table 2. Relafive composition of galacturonic acid after sep-
aration on DEAE-cellylose column of hot water solu-
ble pectin extracted from Korean pickled cucumbers
with different preparation methods (%)

Brining
Sample period
(giays) 0.05M 0.1M 0.2M 0.3M 0.4M DSM

Phosphate buffer (pH 6.0}

0 106" 220° 440 1720 3.6° 2. 6"
A 3 24.5° 17.9° 247" 185 69" 7.5
30 260 163" 249° 17.8 99 51

F-value 2403 4.02 1500 (.42 58471

35.41%

0 10,60 220 440 1720 36" 2.6°
B 3 11.6° 156" 2770 183 164 10.5
30 158 167° 2900 182 N2 9.1

F-value 761 3.86 1026 037 61.85* 104.53*

0 106" 2200 400 172 3.6 2.6
C 3 166" 144" 34.2% 1917 o4 5.3
30 2020 172 200 4% 125 2

F-value 1176 7.39 10.35% 442 486%™  4431%

A 1 Brining in 10% NaC! soiution {boiled)

3 @ Brining in 20% NaCl solution (boiled)

C 1 Brining in 20% NaCi solution {cool to 25° C after boiling}
=< Means within a column with the same letter are not signific-

antly different at the 5% level using Duncan’s multiple range

test

*5<0.05, ¥p < 0.01, **p<0.007 in ANOVA test
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Table 3. Relative compasition of neulral sugar after separa-
tion on DEAE-cellulose column of hot water solubie
pectin extracted from Korean pickied cucumbers
with different preparation methods (%)

Brining
Sample period
{days) 0.05M 03IM 0.2M 03M 04M 0.5M

0 207" 10.2° 345 258 54 34
A 2 42,10 135 221 97 &% 59
30 49.9° 139 2110 400 L7 54

Phosphate buffer {pH 6.0}

F-value 2078 4712 9.83 30.02* 049 10.29*

0 20.7* 1020 345 258 540 3.4
B 3 237 143 213 177 133 9.8
30 28,2 1500 2670 138 93" 70P

F-value 356 672 7.77 18.73* 31.27 60.55%*

] 207 102" 345 258 5.4 3.4°
C 3 2400 11.8° 286" 177" 46 8.5*
3¢ 304 179 228 104 99 8.6

F-value  4.29 16.82% 6.04 29.67% 48.50% 44.31**

A I Brining in 10% NaCl solution (boiled)

B : Brining in 20% NaCl solution {hoiied)

C 1 Brining in 20% NaC! solution {cool to 25° C after boiling)
*® Means within & column with the same Jetter are not signific-

antly different at the 5% level using Duncan’s muitiple range

test

*p< 0,05, *p< 001, *p< 0001 in ANOVA test
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Fig. 4. DEAE-cellulose column chromatogram of 0.4% sodium hexametaphosphate soluble pectin extracted from Korean

pickled cucumbers with different preparation methods.

GA : Galacturonic acid, NS : Neutral sugar

Table 4. Relative composition of galacturonic acid after sepa-
ration on DEAE-cellufose column of 0.4% sodium
hexa-metaphosphate soluble pectin extracted from
Korean pickled cucumbers with different preparation
methods (%)

Table 5. Relative composttion of neutral sugar after separa-
tion on DEAE-cellulose column of 0.4% sodium he-
xa-metaphosphate soluble pectin extracted from Ko-
rean pickled cucumbers with different preparation
methods (Yo}

Brining Phosphate buffer {(pH 6.03

Sample period

Brining Phosphate buffer (pH 6.0}

Sample period -

{days) G.OSM 0.1M 0.2M 03M 0.4M  0.5M {days; C.05M 01M 0.2M  D3M  0.4M 0.5M

0 25 - 57 3000 456" 168% 0 32 . 95 375 352 146

A 3 16— 23b 1348 6300 197 A 3 410 -~ 54 17.0° 60.9° 12.5%
0 1P - 28 1290 7200 14 3 2% - AP 178 657 92

F-value 44.33** 29.15*% 25.83* 535 17,74

F-value 37.00* 39.55% 36.77% 14.25* 9.88*

¢ 2.5 - 52" 3000 456" 168 0 3.2 - 9.5 37.5' 352 146

B 3 1.4 - 1.8° 20,1 635 13.2° B 3 3.7° - 3.5 30.6° 515" 10.7*
30 20 - 4.2 230 614 9N 30 5.7 - 5.4 265 538 88

F-value 30.33* 33.93% 457 319 18.28* F-value 19.44* 55.31% 4.2 5.66 11.66*
0 25 - 52 3000 456 168 4 3.2° 9.5 37.5* 352 146
C 3 1.9" - 25 193 675 88 C 3 3.3 4.6° 31.5° 5174 8.9
30 1.4* - 5.5 269 603 59 30 5.9 - 5.4° 296 502" 8.9

F-value 30.33* 16.06* 649 425 63.74*

F-value 26.04* 40.65* 2.32 423 21.68*

- : not detected

A 2 brining in 10% NaCl solution{boiled)

B : brining in 20% NaCl solution(boiled),

C : brining in 20% NaCl solution(cool ta 25° C after boiling)
* Means within a column with the same letter are not signific-

antly different at the 5% level using Duncan’s multiple range

test

*n < 0.05, *p<0.01, **p<0.001 in ANOVA test

1.1~2300 Zrastgzw 55 AXel T v ATl
vl 4 39739 ghaFo] T Ao g vlebgr}
2ol o 7}A| F 3 E 2] DEAE-cellulose column chre-

- 1 not detected

A ¢ brining in 10% NaCl solution(boiled)

8 1 hrining in 20% NaCl solution{bailed)

C : brining in 20% NaCl solution(cool to 25° C after boiling)
* Means within a column with the same letter are not signific-

antly different at the 5%, level using Duncan’s multiple range

test

*p<0.05, ¥*p< 0.0, **p<0.001 in ANOVA test
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