
ACTA BOT. CROAT. VOL. 40, 91— 94, 1981. UDC 58
CODEN: ABCRA2 

YU ISSN 0365— 0588

UDC 582.844.2 : 581.192.2 =  20

S E R O T O N I N  I N  T H E  
V U L C A N I C  A

T I S S U E  O F  L O A S A  
ED.  A N D R É *

IVAN REGULA
(Departm ent o f Botany, Faculty o f  Science, U niversity o f Zagreb)

R eceived  February 16, 1981

I n t r o d u c t i o n

Serotonin has up to now been detected in only about thirty plant 
species and it could be considered very rare in plant kingdom. This indole 
amine occurs in leaves, stems and seeds of the species Urtica ( C o l l i e r  
and C h e s h e r  1956, R e g u l a  1970, 1974, R e g u l a  and D e v i d e  
1980), in edible fruits of banana (Musa sapientum) ( C a r t i e r  et al. 1958, 
F o y  and P a r r a t t  1961, W a a l k e s  et al. 1958), in green vegetative 
organs and fruits of tomato (Lycopersicum esculenium) ( We s t  1958, 
1959, U d e n f r i e n d  et al. 1972), and also in pineapple (Ananas 
comosus) fruit ( B r u c e  1960, W e s t  1960, F o y  and P a r r a t t  1961) 
and the leaves of the crown ( R e g u l a  1977).

In this study the presence of serotonin and other hydroxyindoles in 
Loasa vulcanica were investigated. This species belongs to the order Passi- 
florales, which also comprises watermelon (Colocynthis citrulus) the only 
species of the order whose tissue in vitro can hydroxylate tryptophan to 
5-hydroxytryptophan ( D a n n e n b u r g  and L i v e r m a n  1957).

E x p e r i m e n t a l

Stems with leaves of Loasa vulcanica (cultivated in the Botanical 
Garden, Faculty of Science, University of Zagreb) were homogenized and 
extracted with cold methanol at low temperature (278 K). Extracts were
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S E R O T O N IN  IN  TH E T ISS U E  O F L O A S A  VULCANICA,

concentrated under mild conditions (306 K and 2400 Pa). Pigments and 
other lipophilic substances were removed by shaking the extracts with 
petroleum ether. The extracts were then passed through a column of ion 
exchanger Amberlite CG-50 in NH4+ form. The column was washed with 
0.02 mol dm-3 ammonium acetate and the basic substances eluted with 1 
mol dm-3 hydrochloric acid.

Indolic substances were detected and identified by paper and thin 
layer chromatography as well as by spectrophotometry and spectrophoto- 
fluorimetry ( Oat e s  1961, I s k r i c  et al. 1969).

R e s u l t s  and  D i s c u s s i o n

In the acidic effluent from the Amberlite column a compound was de­
tected which reacted positively with Ehrlich’s reagent and l-nitroso-2- 
naphthol, and gave the colour and fluorescence characteristic of trypta- 
rrr'nes under UV-light after reaction with ninhydrin-acetic acid. The 
colour reactions and Rf values of this substance on paper and thin layer 
chromatography (table 1.) were identical with those of the authentic 
sample of serotonin. The identity of this substance was confirmed also by 
measurements of UV spectra in neutral solution (max. 275 nm and 295 nm) 
and fluorescence in strong acid (activation at 295 nm and fluorescence at 
550 nm). It was established that serotonin was present in leaves and stems 
in a quantity of 2.54 pg g"1 fresh weight.

Histochemical reactions with 6°/o (w/v) p-dimethylaminobenzaldehyde 
in cone, hydrochloric acid on the sting gave a characteristic blue-green 
colour given by the authentic sample of 5-hydroxytryptamine.

C o n c l u s i o n

In methanolic extracts of green vegetative organs of Loasa vulcanica 
the presence of serotonin was proved by chromatography, spectrophoto­
metry and spectrophotofluorimetry. Positive histochemical reaction inside 
the sting demonstrated that 5-hydroxytryptamine was localised also in 
these parts of the plant.

*
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S A Ž E T A K

SEROTONIN U TKIVU BILJKE LOASA VULCANICA  ED. ANDRfi

Ivan Regula
(Botanički zavod Prirodoslovno-m atem atičkog fakulteta Sveučilišta u Zagrebu)

Stabljike s listovima vrste Loasa vulcanica su homogenizirane i eks- 
trahirane s hladnim metanolom. Ekstrakti su upareni pod blagim uvje­
tima i izmućkavani petrol eterom i propuštani preko kolone ionskog iz­
mjenjivača Amberlita CG-50. Serotonin je dokazan kromatografijama na 
papiru, tankim slojevima, spektrofotometrijom i spektrofotofluorimetri- 
jom. Histokemijskom reakcijom je utvrđeno da se taj biogeni amin nalazi 
u dlakama žeravkama u najvećoj količini. Mjerenjima je ustanovljeno da 
zeleni vegetativni organi sadržavaju 2,54 ^g serotonina po gramu svježeg 
tkiva.
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