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Abstract

This study was carried out to characterize thermolabile pectinesterase (TLPE) and thermostable
pectinesterase (TSPE) separated from crude PE of Valencia orange in order to investigate the preven-
tive measures of cloudy juice clarification. The TLPE was observed to be mixture of several isoenzymes
with the same molecular weight of 36 KD (37.5 KD) but different isoelectric point of pH 8.4, 8.7,
89, 98 and 210 which were unstable at 70T, and the TSPE also was found to be mixture of two
or three isoenzymes with the same molecular weight of 53 KD (50 KD) but different isoelectric point
of pH 8.7, 92 and 210 which had slightly different stability from one another at 70C. The TLPE
and the TSPE had the optimum reaction pH of 7.0 and 7.0~8.5, appKy of 1.1 and 1.7 mg/ml, appVmax
of 053 and 1.01 ymol/min/ug, and the turnover number of 19.000 and 54,000 mol/mol/min toward
Kodak pectin, respectively. The TSPE had higher storage stabiblity and cloud loss effect on orange
juice than the TLPE. Above all, the crude PE was most effective on orange juice cloud loss among

the PEs used.
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Fig. 1. Separated TLPE and TSPE on 12% SDS-
PAGE mini-gel stained with Coomassie blue

Protein standards were bovine serum albumin(66 KD),
chicken egg albumin(45 KD), glyceraldehyde 3-phos-
phate dehydrogenase(36 KD), carbonic anhydronase(29
KD), trypsinogen treated with PMSF(24 KD), trypsin
inhibitor(20 KD) and a-lactalbumin(14.2 KD). Lane 1:
protein standards; lane 2: TLPE; lane 3: TSPE by
unheated procedure; lane 4: TSPE by heated procedure.
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Fig. 2. p! determination of separated TLPE and
TSPE
The 5% acrylamide gels containing pl 3-10 amphorine
were electrofocused with electrode solutions of 0.02 M
phosphoric acid and 1 M sodium hydroxide for 4 hours
at cold room and 350 volts. Each 0.5 cm cut of 0.5X9
cm electrofocused tube gels was extracted with 2 m/
distilled water and measured for pH and PE activity
at room temperature. Another same gels were detected
protein band with Coomasie blue.
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Fig. 3. The effect of pH on reaction rate of TLPE
and TSPE
Enzyme activity was measured titrimetrically at ail reac-

tion pH. 13 units of TLPE and 10 units of TSPE(measu-
red at optimal pH) were used per assay.
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Table 1. Characteristics of Pectinesterases of Citrus Fruits

Sp.Act. Ky Opt.pH Turnover No.
Source MW. ol (units/mg)  (mg/ml) (mol/mol/min)
Valencia Orange
TLPE 36,0009(37,5009) 8.4, 87, 89, 9.8, 210 1,005 1.1 7.0 19,058
TSPE 53,0009(50,000) 8.7, 9.2, 210 3,115 1.7 7.0-85 53,588
Grapefruit?
TLPE 37,300¢ 210 776 0.274 7.0 26,354
TSPE 53,500¢ 210 540 1.02 7.8 30,621
Orange?
PE I 36,200¢ 10 694 0.083 7.6 20,400
PE 11 36,200¢ 211 762 0.0046 8.0 20,280
HMWPE 54,0007 10.2 762 0.041 8-85
Orange®
PE I 222 0.25
PE 11 444 021
Orange? 11039 23 8.0

YSeymour(7), *Versteeg(8), PEvans and McHale(22), "Manabe(6), *Estimated by SDS-PAGE, ®Estimated by HDPC-PAGE,

DEstimated by gel filtration chromatography.
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Fig. 4. Heat stability of pectinestrase in single strength
orange juice
After TSPE and TSPE were heated at various tempera-
ture in single strength orange juice of pH 3.85 and 13.7

“Brix for 5 min, residual activity was measured by titri-
metric assay.
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Fig. 5. Storage stability of PE in orange juice
Activity was measured titrimetrically after PEs storage
in single strength orange juice(pH 4.0, 10°Brix) at 4T
and frozen concentrated orange juice (pH 4.0, 40°Brix)
at —20C.
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A. Storage at room temperature
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Fig. 6. Effect of PEs on orange juice cloudloss

Single strength orange juice(pH 3.9, 10°Brix containing
1 mM NaNj) heated at 80C for 10 min was used for
measuring the effect of PEs on the cloud stability of
orange juice. The cloudloss was determined by optical
density of the supernatant at 660 nm after centrifuging
for 10 min at 360Xg.
B— W, no pectinesterase; ¢—&, TLPE(1 unit), O—0O,
TSPE(1 unit); [1—0, crude PE(1 unit); O—<, TLPE(0.9
units)+ TSPE(0.1 units); ®—@, TLPE(0.5 units)+ TSPE
(0.5 units)
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