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ABSTRACT

The biological material used to determine the enzyme activity was represented by: plants harvested from the ex vitro environment
(from Ceahldu Mountain) and plants grown in vitro (plantlets provided in the Laboratory of Genetics and Plant Biotechnology of the
University ,,Vasile Alecsandri” from Bacau). This current study presents the results concerning the enzyme activity in Rhodiola rosea L. The
biochemical analyses on the individuals of Rhodiola rosea L. aimed to depict the fluctuations in the activity of peroxidase, catalase and
superoxyd-dismutase depending on the growth medium that provided these plants/plantlets. The data of our tests on the activity of some
enzymatic systems in the plants of Rhodiola rosea L. do not imply a significant influence of the environment on the metabolic processes that

take place in the analyzed individuals (obtained either ex vitro or in vitro).
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Introduction

Rhodiola rosea L. is a species that has been
used since antiquity as a remedy for many diseases
and it is well known in the traditional medicine for
the benefits of its root extracts: improvement of
physical condition, asthenia, depression, treatment
of anemia, impotence, scurvy, gastro-intestinal and
nervous system disorders, and also as a stimulant
and anti-inflammatory.

Material and method

The biological material used to determine the
enzyme activity was represented by: plants
harvested from the ex vitro environment (from
Ceahlau Mountain) and plants grown in vitro
(plantlets provided in the Laboratory of Genetics
and Plant Biotechnology of the University ,,Vasile
Alecsandri” from Bacdu). Both types of biological
material were used, either to assess the enzymatic
activity or to determine the total amount of proteins.
This current study presents the results concerning
the enzyme activity in Rhodiola rosea L.
The biochemical investigations was focussed on the
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differences in the activity of three enzymes:
peroxidase, catalase, and superoxyd-dismutase,
depending on the growth medium that provided
these plants/plantlets. The methods and protocols
were: the spectrophotometric determination of
catalase activity (the Sinha protocol); the assessment
of peroxidase activity (the method by L. V.
Gudkova and R. G. Degtlari); the assessment of
superoxyd-dismutase activity (the method after
Winterbourn, Hawkins, Brian and Carrell, adapted
by V. Artenie).

Results and discussions
The first investigated enzyme was the peroxidase, its
values were displayed by the table 1 and by the
graph 1.

The plants that were grown ex vitro
manifested an augmentation of the peroxidase
activity compared to the in vitro — provided plants,
the statistic results showing significant differences.
As for the ex vitro plants, the difference in
percentages compared to the in vitro plantlets is
about 15%, which signifies a high difference from
the statistical viewpoint as well. It was ascertained
that the plants grown ex vitro display a higher level
of the oxidative stress than the in vitro regenerants.
Nevertheless, this difference in the activity of
peroxidase from the plants provided on both types of
growth environment (ex- and in vitro) may derive from
the existence of some metabolic intensity caused by the
different composition of their environment.



Table no. 1 - The activity of peroxidase (UP/G/min) in the plants of Rhodiola rosea L. grown either ex
Vitro, Or in vitro.

The culture medium Mean +SD P
Ex vitro 3,557+0,24 -
In vitro 3,097+0,29 <0,05
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Graph 1 — The fluctuations in the activity of peroxidase registered in the plants of Rhodiola rosea L.
grown ex vitro (the left column) or in vitro (the right column).

The catalase is the key enzyme in the
response to the oxidative stress; its fluctuations
were similar to those of the peroxidase, meaning
that the plants grown ex vitro displayed a higher
level of peroxidase activity than the in vifro

regenerants. Though, in this case, the diffrences in
the activity of the catalase is not significant from the
statistical viewpoint. We consider this fluctuation as
a physiologically normal variation, given the
experimental conditions.

Table no. 2 - The fluctuations of the catalase activity within the Rhodiola rosea L. plants
(provided either ex vitro or in vitro)

Culture medium
EXVITRO
IN VITRO

Mean +SD p
578,518+72,49 -
531,301£73,07 NS

Graph 2 — The activity of the catalase assessed within the individuals of Rhodiola rosea L. provided ex
vitro (the left column) or in vitro (the right column)
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The last of the assessed enzymes was the
superoxyd-dismutase; its activity was determined

both for the individuals of Rhodiola rosea L. grown
ex and also for the plantlets provided in vitro.

Table no. 3 — The activity of superoxyd-dismutase within the plants of Rhodiola rosea L. provided ex
vitro and in vitro.

The culture medium
EX VITRO
IN VITRO

Mean +SD p
0,506+0,27 -
0,629+0,41 NS

Graph 3 — The enzymatic activity of superoxyd-dismutase, expressed in activity units, within the
plants of Rhodiola rosea L. provided either ex vitro (the left column), or in vitro
(the right column)

The significant alterations (from a statistical
viewpoint) of the peroxidase activity depending on
the environment in which the plants were provided
(ex/in vitro), without important fluctuations of the
other enzymes that are involved in neutralyzing the
free radicals, suggest that the components of the
growth medium moderately influence the oxidative
processes in the individuals of Rhodiola rosea L.

Conclusions

The biochemical analyses on the individuals
of Rhodiola rosea L. aimed to depict the fluctuations
in the activity of peroxidase, catalase and
superoxyd-dismutase depending on the growth
medium that provided these plants/plantlets.

The peroxidase

The plants grown ex vitro displayed an
augmentation in the activity of peroxidase compared to
the plantlets provided in vitro; the difference between
the two environments was statistically significant.

It may be stated that the plants harvested from
the ex vitro environment display a higher level of the
oxidative stress than the plantlets grown in vitro.

This difference in the activity of peroxidase
within the plants grown on both environments (ex-
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and in vitro) may be caused by a metabolic intensity
determined by the different composition of the
growth medium.

The catalase

The catalase showed a similar response to
that of the peroxidase; the ex vitro grown plants
displayed a higher level of the peroxidase activity
compared to the in vitro plantlets.

In this case, the difference in the activity of
the enzyme is not statistically significant; it probably
represents a normal physiological variation, given
the experimental conditions.

The superoxyd-dismutase

Its activity did not prove any significant
difference between the plants from the two life
environments (ex/in vitro).

The significant alterations of the peroxidase
activity depending on the environment in which the
plants were provided (ex/in vitro), without important
fluctuations of the other enzymes involved in
neutralyzing the free radicals, suggest that the
components of the life environment moderately
influence the oxidative processes in the individuals
of Rhodiola rosea L.



The data of our tests on the activity of some
enzymatic systems in the plants of Rhodiola rosea L.
do not imply a significant influence of the
environment on the metabolic processes that take
place in the analyzed individuals (obtained either ex
Vitro or in vitro).

Rezumat

Profilul biochimic al speciei Rhodiola rosea
L. in conditiile cultivarii acesteia in vitro, pe mediile
de cultura BG1 si BBI, precum si pe plantele
colectate din mediul lor natural (plante provenite din
masivul Ceahlau), a presupus determinarea
nivelurilor de activitate ale peroxidazei, catalazei,
superoxid-dismutazei si a continutului de proteine

Activitatea enzimaticd cunoaste o crestere
graduald de la nivelul frunzei la cel al radacinii,
diferentele fiind semnificative din punct de vedere
statistic. Aceastd ierarhizare, se mentine atat in cazul
plantulelor crescute pe mediile artificiale, cat si in
cazul exemplarelor colectate din mediul lor natural.
Diferente apar doar in cazul magnitudinii de
activitate, cel mai scdzut nivel fiind inregistrat in
cazul plantulelor crescute pe mediul BG1, urmate de
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cele crescute pe mediul BB1 si in cele din urma de
plantele colectate din mediul natural.

Diferentele de activitate dintre conditiile in
vitro si cele ex vitro sunt explicabile prin prisma
diferentelor de conditii de viatd, expunerea la diversi
agenti stresori sau prezenta sau nu a unor daunatori
ce ar putea determina un raspuns de aparare a plantei.
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