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Abstract

Low yield of a thermostable pectinesterase(TSPE) from citrus fruits has made its detailed study
extremely tedious and difficult; therefore, maximizing TSPE extraction is desirable. It is assumed
that TSPE is bound to the cell components via ionic linkage and covalent bonds. Therefore, in this
study, variations in extraction time, pH, NaCl concentration and commercial enzyme preparations were
used to increase the yield of TSPE from Valencia orange. The largest recovery of TSPE, obtained
by heating extracted pectinesterase(PE) at 70T for 5~10 minute, was achieved using actate buffer(pH
4.14) with 1 M NaCl and 0.2% Cytolase™ 104(a mixture of cellulase, hemicellulase and pectinase;
Genecor, Inc). The two aquous phase partitioning with 50% Triton X-114 could be used as a tool
for separation of thermolabile pectinesterase(TLPE) and TSPE from crude PE. Also, water extraction
and 0~0.3 ammonium sulfate fractionation could be used for removing non-pectinesterase protein.
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Table 1. Effect of Cytolase™ 104 addition to stored pulp powder on PE extraction
Unheated Heated

Sample? Volume Protein Activity Total Specific  Activity Total Specific =~ %TSPE?

(ml) (mg/m/) (PEU/ml)  Activity Activity (PEU/m/)  Activity Activity  (PEU/mg)

(PEU)  (PEU/mg) (PEU)  (PEU/mg)
1 month
Without
Cytolase 35.0 2.2 76.0 2,660 345 04 14 0.2 0.5
With
Cytolase 350 2.8 205 7,175 73.2 33 114 12 1.6
5 month
Without
Cytolase 324 14 96.0 3,110 68.6 1.1 356 0.8 1.1
With
Cytolase 370 15 136 5,032 90.7 1.3 48.1 09 09
UValues based on 100g samples after ammonium sulfate fractionation and dialysis. Based on table values.
Table 2. Effect of pH and 0.3 M NaCl on PE extraction
Unheated Heated

Sample? Volume Protein  Activity Total Specific  Activity Total Specific ~ %TSPE?

(m{) (mg/ml) (PEU/ml) Activity Activity  (PEU/m/)  Activity Activity  (PEU/mg)

(PEU) (PEU/mg) (PEU)  (PEU/mg)

pH 8.0
Without
Cytolase 324 14 96.0 3,110 68.6 1.1 356 0.8 1.1
With
Cytolase 36.9 15 136 5,018 90.7 1.3 480 09 1.0
pH 4.14
Without
Cytolase 255 14 19.1 487 14.7 0.9 23 0.6 4.7
With
Cytolase 324 1.3 235 761 18.1 22 70.6 1.6 9.3

DValues based on 100g
YValues based on table figures.

NAste] 1M NaClg 33 orange #5<42] pH4.14
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enzyme 5ol 4] cellulase, hemicelluase 183 peci-
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TSPE7} #%¥¢thTable 1). £t A7)7tal 5047
AAslgd BLARANAM ELY FH/E 1L1%9Y
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samples after 0.75 ammonium sulfate fractionation and dialysis.
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Table 3. Effect of pH and 1.0 M NaCl on PE extraction

Unheated Heated
Sample? Volume Protein Activity Total Specific  Activity Total Specific ~ %TSPE?
(ml) (mg/ml) (PEU/m)) Activity  Activity (PEU/m/) Activity  Activity (PEU/mg)
(PEU)  (PEU/mg) (PEU)  (PEU/mg)
pH 8.0
Without
Cytolase 35.5 2.1 95.9 3,440 45.7 0.5 178 0.2 05
With
Cytolase 34.0 23 137.0 4,658 59.6 2.5 85 11 18
pH 414
Without
Cytolase 30.0 13 233 699 17.9 0.2 5.7 0.2 08
With
Cytolase 40.0 2.1 85.0 3,400 476 34 136 16 4.0

DValues based on 100g samples after 0.75 ammonium sulfate fractionation and dialysis.

YValues based on table figure.
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Table 4. Effect of 5 mM EGTA in pH 4.14 and 1 M NaCl on PE extraction
Unheated Heated
Sample" Volume Protein Activity Total Specific  Activity Total Specific ~ %TSPE?
(ml) (mg/ml) (PEU/ml)  Activity Activity  (PEU/mJ)  Activity  Activity (PEU/mg)
(PEU)  (PEU/mg) (PEU)  (PEU/mg)
pH 4.14
Without
Cytolase 35.0 0.8 69.6 2,436 87 3.0 105 3.7 43
With
Cytolase 440 0.9 426 1,874 47.3 3.0 132 33 70
YValues based in 100g samples after 0.75 ammonium sulfate fractionation and dialysis.
AValues based on table figures.
Table 5. The comparison of the established TSPE extraction with other extraction methods
Extracti Volume?  Protei Total PE Specific Total TSPE TSPE? of Relative®
;‘Ari‘ﬁ ‘g“ °:$e (“’ i:l“) Activity Activity Activity Total PE  TSPE Yield
etho ( mg/ (units) (units/mg) (units) (%) (%)
AY 18 0.60 15.12 14.00 6.48 428 5.90
AY 25 0.10 125 5.00 0.63 50.0 0.60
AY 08 047 2.56 6.78 1.06 75.0 0.97
B? 28 0.08 1.54 7.86 0.84 54.5 0.77
cY 2.2 0.20 7.04 16.00 6.60 93.7 6.09
(o 2.6 0.15 351 8.90 0.65 18.5 0.60
DY 15 1.32 20.10 10.09 5.10 25.3 4.70
DY 36 0.22 234 2.90 1.80 76.9 1.60
E® 9.0 0.13 3.15 2.73 0.45 143 042
E? 3.5 7.04 1,430.00 5823 108.15 7.5 100.00

UBased on 50g of orange sample after ammonium sulfate

DBased on table values.

9Based on E° value as standard
YAqueous phase part
SDetergent rich phase part

A: Phase partitioning extraction with 0.1% Triton TX-114,
B: Phase partitioning extraction with 1.0% Triton TX-114,
C: Phase partitioning extraction with 5.0% Triton TX-114,
D: Phase partitioning extraction with 6.0% Triton' TX-114,

OE: Water extraction

1
1
1
1

fractionation and dialysis

NaCl, 5 mM NaN;,
NaCl, 5 mM NaN;,
NaCl, 5 mM NaNj,,
M NaCl, 5 mM NaN;,

200 mM acetate buffer (pH 4.14)
200 mM acetate buffer (pH 4.14)
200 mM acetate buffer (pH 4.14)
200 mM acetate buffer (pH 4.14)

M
M
M

DE: Extraction with 1 M NaCl, 5 mM NaNs, acetate buffer (pH 4.14) and 0.2% Cytolase™ 104
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