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Carbohydrases of rye 1

Invertase, pectinase and cellulase from rye pollen

Akira HARA*, Tooru FUNAGUMA*, Yutaka SAITO* and
Yasuo TSUKAMOTO*
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DEAE-Sephadex A-50 # & 1r Sephadex G-100 (%
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Pharmacia
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Table 1. Reducing sugar content of rye pollen homogenate

Fraction homogenized after Fraction homogenized without
heat treatment

18.3 mg

heat treatment
3.8 mg
After autolysis for an hr at 37°C, the reducing sugar content of each fraction was measured and repre-

sented as the content per 100 mg fresh weight of pollen.
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Fig. 1. Chromatography of invertase on DEAE-
Sephadex A-50.

Crude invertase fraction was loaded on a col-
umn (2x25cm) of DEAE-Sephadex A-50 and
washed with 50ml of 10mM Tris-HCI, pH 7.0, con-
taining 0.1M NaCl. Elution was carried out with a
molarity gradient (0.1—0.6M) of NaCl in the pres-
ence of 10mM Tris-HCl buffer. Fractions of 4.9
ml per tube were collected.
O—O, protein.,, @—@,

x—=x, Cl~ concentration.

invertase activity.,
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Fig. 2. Gelfiltration of invertase through a Se-
phadex G-100.

Invertase fractions obtained from a DEAE-
Sephadex A-50 chromatography were concentrat-
ed to about 0.5ml in a collodion bag and loaded on
a column (2x100cm) of Sephadex G-100. Elution
was carried out with 10mM Tris-HCI buffer, pH
7.0, containing 0.1M NaCl. Fractions of 2.9ml per

tube were collected.

O-——-20, protein.,, @——@, invertase activity.
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Table 2. Summary of purification procedure of invertase

Volume — Protein  Activity 555311{1; Yield
Step .
(ml) (mg) (units) %f;gtse/g;g %)
Crude extract 138 236 5017.7 21.8 100
DEAE-Sephadex A-50 44.2 207 3073.6 142 61.2
Sephadex G-100 14.6 3.75 1725.3 460 34.4
IsoelecFric focusing, No. 11 5.8 0.638 343.6 538
after dialysis 12 5.6 1.130 554.9 491 23.1
13 5.6 0.795 263.0 331
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Fig. 3. Isoelectric focusing of invertase.

Invertase fractions from gel-filtration through a

Sephadex G-100 was applied to a LKB column

(110ml) for isoelectric focusing. Electrophoresis

was carried out with Ampholine carrier ampholyte

giving a pH gradient of 3.5-10.0 at 900 V for 44

hrs.

O——0Q, protein., @—-@, invertase activity., x,

pH.

Fig. 4. Effect of pH on invertase activity.

The buffer systems employed were: 40 mM
acetate (O), pH 4.0-6.0; 40mM phosphate (@),
pH 5.3-7.5.
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Fig. 5. Effect of temperature on invertase stabil-
ity.

The enzyme preparation was incubated with 10
mM phosphate buffer, pH 5.5, at various tempera-

tures for 10 min and residual activities were meas-

ured.
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Fig. 6. Effect of pH on invertase stability.

The enzyme preparation was incubated with
various buffers at 4°C for 24 hrs and residual activ-
ities were measured. The buffer systems em-
ployed were: 10 mM acetate (@), pH 4.0-5.0; 10
mM phosphate (x), pH 5.5-6.5; 10 mM Tris-HCI
(O), pH 7.0-9.0.
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Fig. 7. Pectinase activity of the supernatant ob-
tained from rye pollen homogenate.

Ten ml of 5% rye pollen suspension was treat-
ed with teflon-glass homogenizer for 10 min and
centrifuged at 10,000 rpm for 10 min. The super-
natant was employed for pectinase assay by an
Ostwald viscosimeter. The activity was represent-
ed as a relative viscosity against control run with
phosphate buffer. As an example of hydrolysis of
pectin, the result with Cellulosin PG (Ueda Kaga-
ku Kogyo) was shown.
®—@. supernatnat from rye pollen homogena-

te., O——0, 0.01% Cellulosin PG.
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Summary

Carbohydrases from rye pollen were investigated. In the pollen homogenate, invertase activity was
strongly detected, but the enzyme activities which hydrolyzed pectin,, pectic acid or cellulose were scarce-
ly detected.

Invertase was purified about 25-fold by the procedures of chromatography on a column of DEAE-cel-
lulose, gel-filtration through a Sephadex G-100 and finally isoelectric focusing. It had a pH optimum be-
tween 5.3 and 6.0, and was stable in the pH range of 5.5-7.0 and by 10 minutes’ heating below 35°C.

It was discussed whether or not the crude enzymes extracted from rye pollen could induce the stigma

reaction.
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