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ABSTRACT

Phytochemical examination of Gypsophila speciegakad the presence of various groups of biologaetive
compounds such as triterpene saponins, flavonatispls and volatiles. The main component of tagofhoid
fraction in G. elegans and G. trichotoma is sapamavhich hepatoprotective activity that is compdeatn those of
silymarin. In vitro cultures are often utilized tmprove both biomass and secondary metabolite priomiu Four
factors: the homogeneity of an in vitro cell popida, the large availability of material, the highte of cell growth
and the good reproducibility, make the in vitro touéd cells suitable for production of valuable gmunds.
Therefore the aim of our study was to induce irowiultures of three species — Gypsophila trichapf@. altissima
and G. paniculata — and determine the amount ofosapn produced. For the first time we initiated dan
maintained shoots and callus cultures obtained fiomaitro germinated seeds. All in vitro cultures®@ypsophila
species produced saponarin. Analysis was performigd an optimized HPLC method. The highest amodint o
saponarin was determined in the shoot cultures.dfiGhotoma — 2.26 %. Rapidly growing cell linesre selected
to increase the efficiency of saponarin producti®hese results could provide a practical meanscfdtivation of
this plant species with medical importance andf@other applications.
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INTRODUCTION

Flavonoids are the largest and most important gafupolyphenolic compounds synthesized by planth wiany
potent biological properties. Over the past decadientists have become increasingly interestetidrpotential for
various dietary flavonoids to explain some of trealth benefits associated with fruit- and vegetaiole diets.

Flavonoids are universally present as constituehiowering plants, particularly of food plantsh&@ high intake of
foods and beverages rich in polyphenols, especiallflavonoids, has been associated with decreasédof

neoplasms. The use of flavonoids for prevention @@ of human diseases is already widespread eTémsects
made flavonoids an interesting object for induspraduction.

Phytochemical examination of gen@ypsophilarevealed the presence of various groups of bicdgactive
compounds such as triterpene saponins, flavonsigspls and volatiles [1-3]. Until now only tw@ypsophila
species -G. elegansand G. trichotoma— have been reported to contain saponarin (apiget@ngBicosyl-7-O-
glucoside), which possesses antioxidant, hypoglycemntimicrobial and hepatoprotective activitidsy].

Plants have always been a suitable source forrguption of pharmaceuticals. However, the quaditg quantity
of active substances from wild collected and figidwn plants is often fluctuating and heterogenat®mending on
environmental conditions. Infestation, diseasestardapplication of pesticides additionally decesti®e quality of
the plant materialln vitro culture of plants can overcome these problemsesthe environmental conditions
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affecting plant metabolism can be strictly contdll Working with plant cells drastically reduces freparation
time, handling and storage costs associated wéthréditional whole plant approaches.

Our research was focused on the use of plant tissliares ofGypsophilaplants for improvement of natural
compound production. The aim of our study was tduge in vitro cultures of three species Gypsophila
trichotoma, G. altissimandG. paniculata— and determine the amount of produced saponarin.

EXPERIMENTAL SECTION

2.1. Plant material

Seeds fromGypsophila trichotomawere collected near village Balgarevo, Bulgarida(® Sea coast, locality
“Zelenka”). Seeds fror. altissimaandG. paniculatawere received from Botanical Garden of Medical énsity,
Targu-Mures, Romania.

2.2. Germination of seeds, shoot culturesand callusinduction

The plant material was surface-sterilized in 80%olbl for 1 min, then in 10% commercial bleach ([2stos) for
10 min, followed by three rinses with sterile distl water. Seeds were germinated asepticallyendtrk, on Petri
dishes containing 25 ml of growth-regulator-freerighige and Skoog (MS) medium [6], supplementeth &%t
(w/v) sucrose and solidified with 0.9% agar (w/Vhe pH of MS medium was adjusted to 5.6 before cdating.
After three weeks the seedlings were transferreftbisks with 100 ml MS medium supplemented with @R%6v)
sucrose and solidified with 0.9% agar (w/v). Whha shoots grown they were transferred in new mediuery
four weeks. Shoot culture parts were used for satiduction. They were grown on MS medium supplesemith
1 g/l casein. Callus proliferation was obtained &S medium supplemented with 0.1 mg/l 2,4-
dichlorophenoxyacetic acid (2,4-D), 0.2 mg/l ind8lacetic acid (IAA), and 2.0 mg/l kinetin. Subeuwlhg was
performed at intervals of three weeks. Shoot calitbn and callus induction were carried out in awgh chamber
illuminated with fluorescent light.

2.3. Sample preparation
0.20 g air-dried powdered vitro plant material was extracted with methanol andted to 10 ml.

2.4. Quantitative analysis
Chromatographic systemtlPLC system Shimadzu LC — 10 ADVP equipped wikth R column, 4.6 x 250 mm, 5
um particle size; Detector SPD 10 AVVP — UV-VIS.

Chromatographic conditiondsocratic mobile phase Acetonitrile/1.5% Phosphacid solution (3:7 v/v); detection
254 nm; column temperature 5; flow rate 1.5 ml/min.

Preparation of reference solution
Reference solution of saponarin was prepared [3oligig of equivalent amount of substance SaporRR8rin the
mobile phase to obtain solution with concentraBd®0005 mg/ml.

Test preparationAn aliquot of the sample solution was evapordtedryness and the residue was dissolved with
mobile phase and then injected in the HPLC system.

Statistical analysis

To determine flavonoid induction in cell culturestbree Gypsophilaspecies each experiment was repeated three
times. MedCalc 12.3 (MedCalc Software 2012) wagl Use statistical calculations. The Kruskal-Waltiae-way
analysis of variance was conducted to define théssital significance of saponarin amount. Theultsswere
expressed as mean + SD. Probability valuB<tf.05 was used as the criteria for significanceedffices.

RESULTSAND DISCUSSION

The production of flavonoidsia tissue culture techniques have been reported tin tallus and cell suspension
cultures. The spectrum of the produced compoundstlair yields depended on the selection of pladcies,
explant types and culture conditions [6].

In our preliminary studies was found that darknsggpresses flavonoid biosynthesis and formatiofiaebnoid
glycosides is light-induced [7]. Thus all cultunesre cultivated in continually light (2000 Lx) cdtidns [8]. The
chemical investigation of cell extracts led to thetection of saponarin using of HPLC (Fig. 1-6) dndC (data not
shown). Novel HPLC method for direct determinatidrsaponarin irGypsophilaspecies was performed [9].
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Fig. 3. Chromatogram of G. altissima shoot cultures sample Fig. 4. AChroma-togram of G. altissma callus cultures éamp]e
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Fig. 5. Chromatogram of G. trichotoma shoot cultures sample Fig. 6. Chromatogram of G. trichotoma callus cultures sample

All in vitro cultures ofGypsophilaspecies produced saponarin. The highest amountdetasmined in the shoot
cultures ofG. trichotoma(2.26 %) of the dry weight (Tabl. 1).

Table 1. Analysis of saponarin in different in vitro cultur es of Gypsophila species
Data are expressed as mean * SD of three expesment

Produced saponarin [%] mean + SD

Plant species

shoot culture callus culture
G. paniculata 1.42 +0.01 0.51+0.01
G. altissima 0.97+£0.01 0.52 £0.03
G. trichotoma  2.26 +0.05 0.75+0.02

Culture productivity is critical to the practicgbglication of cell culture technology to productiohflavonoids. All
shoot cultures oGypsophilaspecies produced more saponarin than callus eslt@ut no other production system
as undifferentiated cells offers the potential ¢alability of plant products. High-value productsuld be produced
in sufficient amount in plant cell cultures to all@roduct manufacturing on a massive scale thatneatch global
demand. Production can be more reliable, simplé,pradictable. Isolation can be rapid and effigiastcompared
to extraction from whole plants phytochemical coaxpl

Flavonoids produced in uniform plant-cell cultugestems offer a novel vehicle for in-depth invedtiga of these

compounds individually. In order to increase flasmhproductionin vitro the effect of medium composition, plant
growth regulators (auxins and cytokinins) and sserconcentration will be optimized.
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CONCLUSION

For the first timeshoots and callus cultures$ threeGypsophilaspecies weraitiated and maintaineftom in vitro
germinated seed3he composition of flavonoids was examined andasviound that saponarin has been produced
from all cell cultures. It was detected for thesfitime in both specidgs. paniculataandG. altissima Quantification

of saponarin content was determined by novel HPlsthod.

The development of new technologies will servexieed and enhance the continued usefulness of hiaets as
renewable sources of chemicals. We hope that dnc@tion and intensification efforts in this fieldll lead to
controllable and successful biotechnological préidncof specific, valuable plant chemicals.
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