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NEW MODE OF ENDOINULASE (EC 3.2.1.7) PURIFICATION
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At the first time the mode of endoinulase purification from dapple has been
proposed. Endoinulase was released from Taraxacum officinale root cells, solved
in water, settled at pH 6.2, then the sediment was treated by buthanol. The purifi-
cation was obtained by gel-filtration method applying organic solvents (buthanol
and acetone) as well as a column containing G-150 Sephadex (with 2.0x120 cm?
sizes). The enzyme was purified 71.3 times, its molecular mass was 176 kDa.
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Introduction. Significance of inulin (inulin polysaccharide is mainly
consisted of digestible mono-sugar fructose, the amount of which according to
obtained data is 90% ) in food quality and value enhancing area is mentioned
repeatedly [1-5]. The author gives data concerning to inulin effect in intestines,
particularly in colon, where it effects on digestion process, as well as exchange
processes of proteins, carbohydrates and fat. Besides it is shown that inulin
supports the growth of microorganisms in intestines, decreases the possibility of
intestine polyp formation and cancer. Inulin decreases the amount of sugar and
cholesterol in blood as well [6].

Inulase enzyme cleaves the inulin and is appeared in 2 modes: exoinulase
(EC 3.2.1.26; p-d-fructophuranosidase) and endoinulase (EC 3.2.1.7; S-fructano-
hydrolase). Inulins obtained from different plants have fructose rings with different
lengths that end by a-d-glucophuranosil molecule. Inulin and its derivatives are
used in food industry, the production of which is permanently increased. The main
goal is directed to improve food quality. This question is intensively discussed in [2].

Inulase enzyme is being obtained by many authors from different micro-
organisms. They are obtained especially from water extracts released from
microorganism pure cultures [6—16].

The aim of present paper is to obtain biological, biochemical and
physicochemical properties of the pure enzymatic preparation endoinulase.

Materials and Methods. As an investigation object dandelion (Taraxacum
officinale) was used, which is gathered from meadows. This plant grows in the
territory of Armenia everywhere, especially in mount zones. According to our
investigations the dandelion growing in meadows possesses high enzymatic
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(inulase) activity [17]. In wild (gardens, meadows, edges of highways) inulase gets
to high activity during herb bud formation and flowering [17, 18].

The reactives used for enzyme purification were pure from analytical point
of view. To obtain inulase enzyme preparation, the gathered roots of dandelion
from meadows were eluted by distilled water, peel of root was removed, dried in
room conditions, pestled and mashed in mortar until receiving of homogeneous
mass. Acetone is added, mixed and centrifuged in cold conditions with 10000 g
15 min. The sediment is separated from the supernatant. For further experiments
the supernatant was used.

pH optimization is made under different values of pH using different buffer
solutions that have pH borders, for example, 0.1 M sodium acetate buffer (4.0-5.5),
sodium phosphate buffer (6.5-8.0), tris-HCI (8.0-9.0), pH was measured by pH-meter.

Intercellular inulase enzyme obtained from dandelion (Taraxacum officinale)
was purified by hel-filtration method [19] using Sephadex G-150 (2.0x120 cm?),
for enzyme sedimentation buthanol and acetone solvents with different densities
were used.

For purified enzyme mass (molecular mass) determination marker proteins
(“Sigma”) were used and unknown mass (x) is found by relative mobility [16]. For
inulase molecular mass determination active fractions were used via proteins with
known molecular masses, Da: fibrinogene (33000), catalase (24000), aldolase
(16000), albumin (45000) and cytochrome C (12300).

Hel-filtration is widely used for molecular mass determination of polymers,
especially proteins. But following literature data it may be concluded that enzyme
molecular mass is changed depending on applied method and conditions, when
relationships between enzymatic protein monomer forms may change.

High molecular mixtures effect on the results of molecular mass of enzymes.
That is why the stable results are obtained only using preparations having low
density and high purification.

Results and Discussion. Purification results of inulase enzyme obtained
from dandelion are presented in Table 1.

Table 1
Inulase enzyme purification process of dandelion (Taraxacum officinale Wigg)
Fractions Volume, Enzyme cgncentratlon Output Purification
mL unit/mL degree
initial extract 12000 205.00 100 1.00
sedimentation pH 6.2 5000 216.00 44 2.47
treatment by buthanol 4450 166.00 30 8.30
sedimentation by 60% 55 2623.00 8 12.42
cold acetone
sedimentation by 45% 20 3324.41 71 28.40
cold acetone
1 1 0,
sedimentation by 40% 20 69120.00 15 7135
cold acetone

It is obvious from Tab. 1, that at pH 6.2 after one day incubation and 8000g
and 20 min centrifugation the enzyme is purified almost 2.5 times, but after
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buthanol treatment 8.8 times purified preparation is obtained. In the next step
enzyme purification is made by cold acetone since in acetone incubated in room
temperature inulase enzyme specific activity is a little decreased. Continuing
inulase purification process in the next steps 71.3 times purified inulase with 15%
output has been obtained by cold acetone.

Inulase Molecular Mass Determination Process. Inulase molecular mass
determination diagram is presented on Figure. The obtained results show that this
method justifies our approach for molecular mass determination.
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Inulase molecular mass determination diagram.

According to protein mobility presented on the Figure, inulase molecular
mass was determined, that was 176.5 kDa.

The Optimum of Inulase Enzyme pH of Dandelion. The results of inulase
enzyme functioning pH optimum are presented in Tab. 2. It is obvious from Tab. 2,
that pH optimum of inulase enzyme is 6.2. If at pH 6.2 there are 362.0 and
1.3 mM criteria of fructose and glucose, at 5.4 and 7.4 pH values there are
300 mM fructose and 233 mM fructose respectively.

Table 2
Inulase enzyme pH optimum of dandelion

H value Inulin. % Fructose, Glucose, Fructose in Glucose in

P > 70 mM mM extract, % extract, %
5.4 10.7 300.0 2.2 99.3 0.7
6.2 — 362.0 1.3 99.6 0.4
6.6 — 263.0 1.6 96.4 0.6
7.0 — 286.0 3.3 98.8 1.2
7.4 — 233.0 2.4 99.0 1.0

The fact is interesting that at hydrolysis by dandelion inulase fructose
percentage versus glucose is high from 99% that is an enough high criterion and is
good for syrup production, since glucose amount in the mixture is in 0.4-1.2%
range, it is considered a good criterion, hence, an enzyme obtained from dapple has
an advantage. Dandelion comprises an inulin, which is an additional source of
fructose and glucose. In literature we did not notice an enzyme having similar
properties from different groups of microorganism [5, 6, 20].
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Conclusion. The purification of inulase enzyme (endoinulase) in natural

conditions (from dandelion growing in meadows) by Sephadex G-150, applying
gel-filtration was presented. Enzyme settlement by buthanol and cold acetone was
carried out, which makes possible to obtain 71.3 times purified inulase with 15%
outcome. The enzyme cleaves inulin and gives fructose with higher than 99%
criteria and 0.4% glucose containing juice (syrup). These criteria indicate that it is
advisable to apply enzymatic preparation with industrial goals, as well as to obtain
fructose-glucose juice with 99% and more percentage.
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