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Abstract—A polygalacturonase was extracted from ripening tomato fruit A four step procedure was developed
producing a 44-fold increase in specific activity with 9% recovery The enzyme was found to rapidly degrade
pectic acid but not pectin No transeliminase activity was detected Viscosity and per cent hydrolysis studies
formed a basis for suggesting that this enzyme cleaves 1ts substrate in a random manner and 1s likely to be an
endopolygalacturonase

INTRODUCTION

DURING ripening, the mtercellular pectin material of the tomato fruit 1s weakened by pectic
enzymes. Pectinesterase de-esterifies the pectin material, converting 1t to pectic acid.! Pec-
tic acid 1s then depolymerized by the action of hydrolytic polygalacturonases.?** Two poly-
galacturonases appear to be involved 1n the process. One produces a more rapid reduction
in viscosity compared with percentage hydrolysis of the substrate than the other; the
former is characteristic of an endopolygalacturonase and the latter of an exopolygalactur-
onase.*

The present investigation concerns the purification of tomato endopolygalacturonase.
Some time ago Patel and Phaff> obtained a 5-5 x increase 1n specific activity of tomato
polygalacturonase.

RESULTS AND DISCUSSION

The current work obtamed a higher degree of purification. A 44-fold increase in specific
activity was achieved, with a 9%, recovery. The procedure 1nvolved four major steps which
are summarized in Table 1. Column chromatography, the last step in the purification pro-
cedure, yielded three protein peaks The first peak eluted with or near the void volume,
a second peak came off shortly thereafter, and a third peak trailed. Polygalacturonase acti-
vity corresponded with the second peak.

Characterization studies suggest that this enzyme 1s a hydrolytic endopolygalactur-
onase. The substrate specificity indicates that this enzyme rapidly degrades pectic acid but
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Volume Fnzyme* Proteint Specific  Recovery
Fraction (ml) (units 'ml) {mg/ml) activity ") Puritication

(1) Na(l bufter

extract 3000 15 13 27 100 none
{2) 50-80°,

(NH,),SO, ppt 100 540 59 91 51 3
(3) Concentrated

dialysis ppt 8 1800 34 530 1d 20
(4) Sephadex G-100

column 25 360 03 1200 9 44

*Actvity folfowed by dlramzes ot subsirate viscosity Eirzyme assays were perfornred: with fractions diluted:
o produce between [5- 309, decrease i viscosity uy I hr Over this activity range the ', decrease ur viscosity-time:
refattomshp s essentiadly Iear With thy systenr the meyor ncasure of enzyme s the difution required to bring
oy activivy wito @ny B3 3689, range & umt of easyane actery equuly oI5, decremse i vneosity ur F e

+ Determined by absorbance at 280 and 260 nm

not pectin. Pectic acid degradation proceeded with no detectable mcreasc in the absor-
bance at 235nm This suggests that the enzyme 1s hydrolytic ® Activity was such that an
increase mA235 nmof 1 5 units would have been expected if the enzyme cleaved by a trans-
eliminase mechanism Studies comparmg per cent decrcase m viscosity suggest that this
enzyme cleaves its substrate m a random, rather than sequential, manner These results
are presented in Table 2 Random cleaving enzymes produce a low rate of hydrolysis,
about 2-3°, at 50°,, decrease m viscosity © ¢ With a sequential attack the rate of hydrolysis
1s higher, about 20- 25% at 50%,'" decrease n viscosity.

I XPFRIMFNTAL
Medranr sized, yelfow oramge v nipened Hornmestead ionratoey were used as arr nzynre souree (Siep 1y
Ensymes were extracted by adding one vol cold NaCl buffer soln (005M Na,C H:O-. 1 7M NaCl. pHS55)
0 TOMMRITT SIS (rmd” ITOTmogermenmy it o« plerrder for 1ot Tine ceseiinme fund wis alivwed: (o siwrmd overmgin
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AND PIR CLNI HYDROLYSIS

Reaction Decicase
time 1 vISCosIty Hydrolysis*

(min) (°s) ()

0 0 0
5 23 -01

10 40 0
15 49 01
30 72 03
60 82 03
120 91 10
300 94 22

* Followed by inciease m reducing units
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at 4°, then centrifuged (15000 g for 30 min) to remove msoluble material, and filtered (Whatman No 1) (Step
2) The fluid from Step 1 was cooled to 0° made 50% saturated by the slow addition of granular (NH,),SO,,
and centrifuged (15000 g for 30 min) The supernatant was made 80%, saturated with (NH,),SO, and recentri-
fuged The resulting pellet was solubilized 1n a mimimum vol of buffer (005M Na citrate, pH 5 5) (Step 3) The
fluid from Step 2 was dialyzed against 4 changes of H,O and centrifuged (15000¢ for 30 mmn) The pellet was
suspended m 25 m! cold buffer and placed on a stirrer at 4° overmight. Insoluble material was removed by centri-
PM-30 filter (Step 4) This concentrate was placed on a Sephadex G-100 column and eluted with buffer at 4

Enzyme activity was measured by a viscosity method,!' by following the increase mn reducing umts,'? or
A235nm ¢ Size 300 Cannon-Fenske viscometers were used to follow viscosity changes Substrates were 19 soln
of pectic acid (Na Polypectate No 6024) and pectin (Pectin, LM No 3446) obtamned from Sunkist Growers,
Ontario, Califormia Buffer was used to suspend the substrates Merthiolate was added to a final concentration
of 0002%; to prevent bacterial growth
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