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Separation of Kiwi Pectinesterase Inhibitor and its Effect on
Cloud Maintenance in Cloudy Juices
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Abstract

Pectinesterase inhibitor(PEI) of ripened kiwi fruit(Actinidia chinensis) was separated with affinity
chromatography using CNBr-activated Sepharose 4B being covalently bound by orange pectinesterse(PE). The
affinity resin strongly and selectively bound PEI, which could be eluted in high yield as a single peak by
pH 9.5 without loss of inhibitory activity. The separated PEI had maintained almost inhibitory activity at
-25°C and 5°C during 30 days but lost it at room temperature in 4 weeks. The PEI possessed a molecular
weight of 16.6 KDa, as estimated by 12.5% SDS-PAGE. PEI had optimum pH of 7.5, optimum temperature
of below 10°C and stability up to 70°C. Also, optimum inhibitory activity for PEI was obtained in 0.2 M
NaCl of substrate solutions. The kind of inhibition on tomato pectinesterase was found to be noncompetitive,
using citrus pectin as substrate. Fresh orange juice added with crude PEI extracts maintained almost the same
cloud stability as pasteurized juice. In case of apple juice, the addition of crude PEI extracts to apple juice
had decrease of L-ascorbic acid with nearly no effect on cloud loss.
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Fig, 1. Affinity chromatogram of kiwi PEL
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Fig. 2. 12.5% SDS-Polycrylamide gel electrophoresis
pattern of separated kiwi PEI on separation step.

Lane 1: protein standards, Lane 2: crude extract, Lane 3, 4:
affinity chromatography peak eluate.
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Fig. 3. Estimation of molecular weight of kiwi PEL
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Fig. 5. Effect of pH on the activities of kiwi PEL

4 5

£ 309d Tt AL, 5°C Y -25°Ce ZH AAsiwA
PEIS] Asj@AM3E Aol A3 Fig 49 2ol
25°CS} S°CellME 7] AR 2F74A] AsgAe 3
27} FF3%1 ) 1 ol 2 75%9] FFUA el A
HE wigd, AL AAdME A&Hez A ¥A
o] 7t4arsle] 4F Foll= AL XE PEI 84 A4
=Helt.

Kiwi PEI®] ZZ4hg- pHE YolR 12z} 7|39} pH
£ 50, 60, 7.0, 7.5, 8.002 W2l lA shA AW
S Al B A= Fg 59 2} pH 7.59A4 Al



Pectinesterase inhibitor®) £-2]¢} 257 3Fe] 4] §A 1083

n w Y
T T T

PEI activity ( Units / mL )

-
1

0 . L
0 10 20 30 40
Temperature (°C )

Fig. 6. Effect of temperature on the activities of kiwi PEL
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Fig. 7. Effect of temperature on the thermal stability of
kiwi PEL
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Fig. 10. Turbidity of orange juice during the cold strage.
P: Pasteurized, P+PEI: PEI addition to be pasteurized juice,
NP: Not to be pasteurized, NP+PEI: PEI addition to not to
be pasteurized.
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Table 1. Pectinesterase activity of orange juice during the

storage (units/mL)
Tuice Storage Days
Sample 5 10 15 20 25
P ND? ND ND ND ND

P+PE? ND ND ND ND ND
NP® 02964 03342 02604 03572 0.5631
NP+PEIY ND ND ND ND ND

VPasteurized, “PEI addition to be pasteurized juice, *Not to
be pasteurized, “PEI addition to not to be pasteurized juice,
*Not detected
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Fig. 11. Turbidity of apple juice during the cold strage.

P: Pasteurized, P+PEL: PEI addition to be pasteurized juice,
NP: Not to be pasteurized, NP+PEI: PEI addition to not to
be pasteurized.
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Fig. 12. Contents of L-ascorbic acid of apple juice during
the cold strage.

P: Pasteurized, P+PEL PEI addition to be pasteurized juice,
NP: Not to be pasteurized, NP+PEI: PEI addition to not to
be pasteurized.
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Table 2. Change of color of apple juice during the storage(units/mL)

Juice Sample
S‘;;;‘Sge P P+PEDP NPV NP+PEI
L> a® b L a b L a b L a b
S 4110 162 4375 4103 -145 330 3767 081 +275 3730 075 4235
10 3792 062 4005 3716 -088 +085 3610 010 +054 3620 028 +099
15 3802 -043 000 3537 -014 000 3460 -007 +024 3301 +008 +042
20 3720 039  -032 3623 023 049 3336 007 4016 3356 +020 007
5% 3656 035 063 3714 031 098 3211 -006 4001 3410 +032 056

DPasteurized, PEI addition to be pasteurized juice, *Not to be pasteurized, “PEI addition to not to be pasteurized juice,

9Lightness, “Redness, ?Yellowness
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