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ABSTRACT

The establishment &folygala paniculatd.. tissue culture allowed a rapid propagation of raw plant material under
aseptic and standardized conditions. Plantlets were subjected to simultaneous distillation-extractiand 30l&ijles
composition analyzed by GC/FID and GC/MS. The effect of BAP (6-benzylaminopurimeyitno development and
volatiles production was evaluated. The main feature of volatile compounds was the significant amount of methyl
salicylate. Plantlets cultured on control MS (Murashige & Skoog) medium showed more than 80% of salicylate, while
the addition of BARit 2 and 4 mgt.concentrations reduced methyl salicylate production to 71% and 21%, respectively
Tissue culture oP. paniculataproved to be a potential source of methyl salicylate.
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RESUMO

Polygala paniculata: um recur so desalicilato demetila produzido por culturadetecidos
vegetais

O estabelecimento de culturavitro dePolygala paniculate.. permitiu a propagacéo rapida de matéria-prima
vegetal sob condicBes assépticas e padroniz&daplantasin vitro foram submetidas a extracdo e destilacao
simultaneas (EDS) e a composicao quimica do éleo essencial foi analisada por CG/DIC e CG/EM. Foram avaliados os
efeitos de BAR6-benzilaminopurina) sobre o desenvolvimentweitro e produgéo de volateis émpaniculata A
principal caracteristica do 6leo essencial consistiu na presenca marcante de salicilato de metila. Plantas cultivadas em
meio controle MS (Murashige & Skoog) produziram mais do que 80% de salicilato, enquanto o usprddgAPa
producao de salicilato de metila a 71% e 21% para as concentracdes de 2 € drespelctivamentd cultura de
tecidos deP. paniculatapode ser indicada como fonte de salicilato de metila.

Palavras-chave: BAP, propagacam vitro, volateis, elicitores, Polygalaceae.

Recebido para publicacdo em novemlie 2008 e amvado em maio de 201
‘Este artigo mostra os resultados obtidos apés desenvolvimento do projeto de Iniciacdo Cientifica da aluna do curso pleno em Biofisica J.B. Carrico, UFRJ.

2Bidloga, Doutora. Coordenacgédo de Ciéncias Bioldgicas e da Saude, Centro Universitario Estadual da Zona OestAJ&Ed@®OManuel Caldeira délvarenga, 1203, Campo
Grande, 23070-200, Rio de Janeiro, RJ, Brasil. cristianevictorio@uezo.brgov

3Estudante de Biofisica. Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiré\(UERdps Chagas Filho, s/n, CCS, Blocos@la G2-050, 21941-
902, Rio de Janeiro, RJ, Brasil. ju_beltrami@biof.ufrj.br;
“Fisico, Doutor. Instituto Nacional da Propriedade Industrial (INPI), Praca Maué, 07, Centro, 20081-240, Rio de Janeiro, RJ, Brasil. clslage@gmail.com

Rev CeresVicosa, v58, n.3, p. 269-272, mai/jun, 2D1



270 Cristiane Pimentéfictorio et al.

INTRODUCTION nicotinic acid, 0.6 mM of myo-inositol, pH at 5.8 + 0.1 and

Methyl salicylate also known as salicylic acid methyfz\utoclaved at 12C€ and 1.1 kgf cmi Media were solidified

ester is used in flavoring for foods. candies. bevera \évéth 7.8 g *of agar Cultures were maintained at22°C,
IS U I voring ' €, bev guader white light (Sylvania F20 W T12), intensity of 30

and pharmaceuticals. It is also an odorant, perfume anmoles P s, 16 h photoperiod, for 60 days. BAP (6-

ultraviolet absorber in cosmetics. This compound is used . : N o
. . . . . enzylaminopurine) was used in different concentration:
in traditional medicine, mainly as anti-inflammatory

. . . MSO (control), BAP 1 (1 mg mb), BAP 2 (2 mg mL), BAP
analgesic, expectorant and anti-rheumatics (Effraert ( ) (1 mgm) (2 mg mt)

. . 4 (4 * BAP . Morph i

al., 2005).Volatile compounds obtained from natural (4mgm )_ar_1d 8(8. mg mb). Morp _oge_ne3|swas
. o . ) ) evaluated within 60 days in culture, considering the shoot

products are important in industigcluding high value

. . number per explant, shoot length, shoot fresh weight (120
products useful to pharmaceutical, cosmetic and foo X
. ays) and presence of roots and calAtsleast, thirty
companies.
random explants were used per treatment. Data were

Poly gala(_PongaIaceag ))atlye to troplcaAmeru_:a, subjected to analysis of variance (AN@Vand means
comprises different species widely used worldwide fovrvere compared by the Dunnsttest at 5% probabilit
medicinal purposes (®hg et al, 2008).Polygala P y P Y

. . level.
paniculataL., known as milkwort, root beer plant, and

called “barba-de-séo-pedro” and “vassourinha-branca” Simultaneous distillation-extraction (SDE)

in some parts of Brazil, is a small herb growingedsides, Fresh leaves (2.5 g) from 120-day-old plantlets were

rainforests and wastelangsarques, 1988). In Brazil, it homogenized with 70 mL of distilled water and subjected

is used as topical preparations to treat physical traumassHe (Godefrocét al, 1981) for 1h 30 min, using 2 mL of
(Lorenzi & Mato_s, 2008). The main V°|at'|,e Compounddichloromethane as an organic collecting solvent,
detected irfP. paniculataroot was methyl salicylate (No- according to Boiet al (2010)

gueiraet al, 2005). This volatile is the main component of
Gelol’, acommon medicine in Brazil. Previous studies have Volatiles analysis
shown scientific evidence for its analgesic, antiedemato- Analytical GC was carried out orvarian Sar 3400
genic and gastroprotective activities (Noguetral, 2005;  gas chromatogragftted with a DB-5/MS column (30 m
Lapaetal, 2007; Lorenzi & Matos, 2008). x 0.25 mm, 0.2%m film thickness) and equipped with
Tissue culture techniques have some advantagesggme ionization detection (FIDJTemperature was
physical and biological manipulation of medicinal plant$,rogrammed from 60 — 290°C-10 min. Sample injection of
under standardized conditions, use of elicitors and plaftw_ was performed at 2PC. Hydrogen was used as
growth re_gulators .to optimize bioactive compounds ang,rier gas, at linear flow 1 mL minGC/MS analyses
subculturing of elite genotypes (Affons al, 2007 ere performed using a Shimadzu Model GC MS-QP 5000
Victdrioet al, 2008,Victério et al, 2009\Victorioetal,  apparatus under the following conditions: column, DB-
2011). The purpose of this study was to evaluaiélro  5\s fused silica capillary column (30 m x 0.25 mm i.d.,
organogenesis oP. paniculataunder standardized g 25,m): carrier gas, helium at 1 mL nfirinjection of 1
conditions and volatiles production using the growtrm_; injector tempeature, 260°C; interface 280; column
regulator BAP (6-benzylaminopurine). temperature, 60 — 290°C-10 min; mass spectra, 70 eV
Identification of volatiles components was based on
MATERIAL AND METHODS retention indices (RI) relative tealkanes (¢-C,.) (Van
Plant material den' Dool & K.ratz, 1963) and computer matching with the
Seeds collected frorRolygala paniculatal. wild Nathnal Institute of g&andards anQ’echnoIogy (NIST
98) library as well as by comparisafi mass spectra

plants were used as source of plant matekiabucher i ith th dinthe i
specimen is deposited at the Herbarium of Rio de Janfiggmentation patterns with those reported in the literature

ro Botanical Garden (RB), under accession numbé’?‘damsf 1995?. Quant_|f|cat|on was performed from CG/
347639 FID profiles using relative area (%).

Culture medium and in vitro conditions RESULTSAND DISCUSSION

In vitro germination procedures were according to The oganogenic response ¢f paniculatato
Nogueiraet al, 2005. Nodal segments excised from different BAP concentrations was evaluated considering
vitro seedlings were inoculated in 141 x 72 mm jars: $hoot numbershoot length, fresh weight, rooting and
explants per jar containing 50 mL of MS (Murashige &allogenesis (Figure 1 and 2). The lowest BAP
Skoog, 1962) supplemented with 2% (w/v) sucrose, 1édncentration was enough to produce a high level of
puM of thiamine-HCI, 3 pM of pyridoxine, 4.1 uM of shoots, without significant differences in comparison
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with the control. The greatest shoot lengths werklethyl salicylate has been identified in sevétalygala
obtained with the addition of BAP 1, 2 or 4 md.L species (Winholdet al, 2008). Increasing in fresh weight
Positive correlation was found between increasing BARith growing BAP concentrations was inversed to the
concentration and shoot fresh weight. Plantlets from tlemount of methyl salicylate (Figure 2 and 3). Plantlets
control medium showed 12.5% of rooting within 60 dayscultured in higher BAP concentration showed great water
An enhancement of rooting was observed after 60 dagscumulation, but a reduced volatile production.
of plantlets in culture. Proliferation rate increased Methyl salicylate was rapidly detected after 7 min by
dramatically after 60 days and counting of shoot numb&C/MS, in an intense peak. The use of BAP may induce
became impractical. Plantlets cultured in medium BAP Hydrocarbons biosynthesis, when compared with plants
for 120 days showed the highest fresh weight per shogtown in the control medium. These data agree with those
of 2.5 mg (Figure 1C). reported for leaf volatiles frorA. zerumbetultured in

P. paniculatais a potential source of methyl salicylate medium containing cytokinin, where data evidenced a large
In nature P. paniculataaccumulates volatiles consistingnumber of hydrocarbons in leaf volatiles when KIN and
of more than 50% of methyl salicylate (Nogueira, 2004BAP were applied (\¢torio et al, 2011). Effects of
Underin vitro conditions, plantlets also produced a higltytokinins on the level of volatile compounds have been
concentration of this volatile, consisting of uniqueeported in tissue cultures of medicinal plants (Affonso
constituents detected by GC (Figure 3). This studet al, 2007). Howeverin this study the addition of
indicated a high methyl salicylate production in leavesytokinin did not improve methyl salicylate productian
and stems. Chromatographic profiles showed a fewtro cultures ofP. paniculata conversely a reduction in
hydrocarbons that appeared in some samples after 30 niig.content was observed in growing concentrations of

BAP (Figure 3).
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Figure 1. Effects of BAP(mg L?) onin vitro developmenbf Polygala paniculataA. shoot number (60 days), B. shoot length (60
days), C. shoot fresh weight (120 days). Data indicate mean * SD, *p< 0.01; **p< 0.05 compared with MSO, Dunnett's test.

Figure 2. In vitro organogenesis iRolygala paniculatal20-day-old plantlets\. MSO, B. BAP1, C. BAP2, D. BAP4 (mg L%Y).
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