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Article Info ABSTRACT
Article type: Background and Objectives: Accumulation of secondary metabolites in
Full Length Research Paper  plants is part of the defensive responses to pathogenic attacks that induce
and activate the inducers. Plant tissue or cell culture is widely used as a
Article history: sustai_na_lble _mgthod for the study of plant _secondary metal?olites.
Received: 02.24.2022 Betullnlp acid is one qf the most |mp0rtapt antl-ca_ncer and anti-AIDS
Revised: 08.23.2022 metabolites, which mainly comes from birch species (Betula pendula
Accepted: 08.12.2022 Roth). Due to the near extinction of these species in Iranian forests, there
is need to develop modern cell and tissue culture techniques instead of
traditional methods of skin extraction. The present study was carried out

Keywords: in the same direction and with the aim of increasing the amount of
Antioxidant, effective substance produced.
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Materials and Methods: Birch inner skin explants were cultured in
NT+ (2.5 mlg/l) 2-4, D + (0.5 mig/l) BAP with 3% sucrose and 0.8%
agar and callogenesis was conducted. Subcultures were performed once a
month and the 8-month-old cells were exposed to a magnetic field.
Birch cells were treated in suspension culture (approx. 1 g of soft and
white callus in 30 ml of NT culture medium with the above-mentioned
hormonal compounds without agar) by static magnetic field with
an intensity of 30 mT and on days 8-11 after sub culture, 4 hours a day.
Next, cell viability, growth rate, betulinic acid and antioxidant properties in
cells treated with a magnetic field were measured and compared to
untreated cells.

Cell culture,
Magnetic field

Results: The results of this study showed that the growth rate, betulinic
acid and antioxidant properties of treated cells increased compared to
control cells. However, cell viability was not affected by the magnetic
field. The amount of magnetic input did not cause cell death or death. In
the treated cultures, the total betulinic acid production (18.51 g/l), the ratio
of antioxidant properties (40.09%) and the ratio of growth (0.12%) were
2.5, 2.8 and 1.2 times higher than the control cultures of (7.28 g/l),
(40.09%) and (0.09), respectively.

Conclusion: In this study, the magnetic field, like other inducers or
elicitors, induces secondary metabolism in cells by triggering the message
chain through oxidative stress, and increased the production of secondary
metabolites in birch cells compared to control samples. It can also be said
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that the electromagnetic field as an artificial stress caused the cells to react
and increase the growth and production of active substances. This elicitor
can increase the medicinal properties of birch by increasing the amount of
betulinic acid and antioxidant capacity.
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Figure 1. Examples of birch bark (A) Two-month callus (B) Eight-month callus (C) Suspension culture (D).
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Figure 9. Comparison of betulinic acid levels in magnetic treatments (t;, t;) and control (to).
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