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A Study on Pectin Extraction from Apple Cell Wall by Enzyme

Dong-Won Choi
Dept. of Food and Nutrition, Kyung-Min Junior College, Uijeongboo ,Kyung Gi-Do,480-702 Korea

Abstract

Two methods were used to extract pectin from apple cell wall by enzyme(Hemicellulase) and by acid. Hemicellulase was
used to extract high functional pedtin with higher degree of polymerization, The yield of weight of pectin by hemicellulase
treatment was slightly higher than that by acid treatment, The optimal condition for extraction was accomplished by providing
1.5 grams of Hemicellulase at 38°C for 24 hours. The comparison of the pectin purity and the yield of extracts by the portion of
galacturonic acid between two methods showed that the purity of pectin extracted by enzymatic method was lower than that
by acid treatment,
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Fig. 1. Suggested scheme showing interconnec-
tions between the polysaccharides in the primary
cell wall.
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2.0g of WAIP( Apple)

+

100m! of 0.05M HCI

|
Stir for 30 min at 60°C

|
Centrifuge for 20min at 8,000rpm

I
Filtration

I
Collect Supernatants (acid-soluble)

!
Adjust to pH 4.5 with 1M NzOH

Add acetone to 70% concentration with stirring

f
Filtration

!

Wash precipitates with acetone

I
Dry Overnight

Fig. 2. Extraction process of acid-soluble pectin-
s(HSP) from water-acid insoluble pectins( WAIP).
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2.0g of WAIP( Apple)

+

2.0g of Hemicellulase in' 200m! of
Sodium citrate buffer (pH 5.5)

i
Incubate mixture for 24hr at 40°C

|
Centrifuge for 10min at 8,000rpm

Filtration

f
Heat the Supernatants for 10min at 100°C

Add Acetone to 70% concentration with stirring

Filtration

Wash precipitates with acetone

|
Dry Overnight

Fig. 3. Enzymatic extraction process of pectins
from water-acid insoluble pectins(WAIP).

I AZE FEMS H3, HAFH o R folg] meF
£ stk 99 SH=rt 45 Jrrt 718 o
o HlFo] g4 FEEL 4 FEE B SHEIE
Helo] Hriso] gl Aoz & 4 qlrh

g4g] WE 5% 482 Table 29 2°] Hem-
icellulase& 1.5g #7189 & A5 HAHE el

g 22 (FE 25)d W& & $8-2 Table 3
I gl 26C, 30 colM FE8UE WETh 38CA
FZ319 & W F& 80| 24 o] F7H

Hh-S A7k W& FZ 482 Table 49} #9drt.

Renard 5%} vl37bA 2 40°Col A 2421 7F 74A] whg-

Al A3 kg Aol ALE & £82 U

Table 1. Comparison of the yields of extrac-
tions for different extraction method

Extract total base Dry base
xtracts Yield(%) Yield(%)
Acid extract 11.24 10.06

Enzyme extract 82.21 77.69
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Prepare 0.5ml of 0.01%(w/v) pectin solutions

}

Cool for 5min in the ice-water bath

|
Add 3ml of SOLUTION A°

Mix thoroughly with vortex mixer

|
Heat for Smin zt 100°C

|

Cool for 5min in the ice~water bath

!
Add 0.05ml of SOLUTION B

|
Mix thoroughly with vorrtex mixer

|
Measure O.D. 2t 520nm after 20min

* SOLUTION A: 0.0125M sodium tetraborate in concentra-
~ted sulfuric acid

** SOLUTION B: 0.15%(w/v) m-hydroxydiphenyl in 0.5%
(w/v) sodium hydroxide

Fig. 4 m-Hydroxydiphenyl method for det-
ermining anhydrogalacturonic acid content of pec-
tins.

Table 2. Comparison of the yields for the
amounts of hemicellulases in the enzymatic extrac-
tion

Enzyme(g) 0.5 1.0 1.5 2.0 2.5

Total base
vield(%) 46,86 62.15 78.24 70.80 45.40

Dry base
vield(%) 40.13 46.14 57.77 48.39 34.85

Table 3. Comparison of the yields for the reac-
tion temperature of hemicellulase in the enzymatic
extraction

Reaction

temperature 26 30 38
Tatal base

yield(%) 23.73 32.03 69.02
Dry base

yield(%) 17.61 25.06 52.93
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Dissolve 3mg of pectin samples in 5ml of deionized water
|

Add 5m! of 1.0 N potassium hydroxide solution
|

Mix gently for 30min at room temperature

|
Adjust to pH 7.5 with 5%(v/v) o-phosphoric acid
]

Add 50mM potassium phosphate buffer (pH 7.5) to 20ml
of the total volume (STOCK SOLUTION)

|
Pipet 1ml! aliquots out of the stock solution
I .
Add 1ml of alcohol oxidase SOLUTION A
|
Incubate for 10min at 25°C
I e
Add 2ml of SOLUTION B
Mix thoroughly with vortex mixer
|
Heat for 15min at 60°C
|
Cool to room temperature
!
Measure O.D. at 412 nm
* SOLUTION A: 1 unit of alcoho! oxidase in 1ml of 50mM
potassium phosphate buffer, pH 7.5

** SOLUTION B: 0.02 M pentan-2,4-dione in 20 M amm-
-onium acetate and 0.05 M acetic acid

Fig. 5. Enzymatic method for determining met-
hoxyl content of pectins.

Table 4. Comparison of the yields for the reac-
tion time of hemicellulase in the enzymatic extrac-
tion

Reaction
time (hr) 13 15 18 21 24
Total base
vield(%) 2466 35.02 40.05 45.82 69.02
Dry base
yield(%) 24.75 3247 37.11 42,04 5293

Table 5. Degree of pectin purity and yields of
pectins of the extracts
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Table 6. Methoxyl contents and DE of the ex-
tract

Extract GA Degree of Yields of
Xtracts concentration purity(%) pectins(%) E Methoxyl o
(%) xtracts content{%w /w) DE(%)
Acid extract 0.016 65.6 28.25 Acid extract 5.46 32.79
Enzyme extract 0.0033 12.5 46 Enzyme extract 5.66 34.06
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