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The presence of serotonin was detected in methanolic 
extracts of the leaves and stem of the species Blumenbachia 
contorta, which was investigated chromatographically and 
spectrophotometrically. By histochemical reactions it was 
established that serotonin is located in the stings of the 
leaves or stem.

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

In the last thirty years serotonin was detected in about forty plant 
species or varieties. Very often serotonin is localized in the trichomes 
which cover the pods of Mucuna pruriens ( B o w d e n  et al. 1954), in 
the stings of nettle JUrtica dioica/ ( C o l l i e r  and C h e s h e r 1956), U. 
Pilulifera and some other species of the genus Urtica (R e g u 1 a and D e- 
v i d e 1980), in lower epidermal cells of the leaves of Elaeagnus umbel- 
lata ( R e g u l a  1972), in fruits of tomato ( We s t  1958, 1959, U d e n -  
f r i e j i d  et al. 1959, S c h n e i d e r  1972), banana ( W a a l k e s  et al. 
1958, F o y and P a r r a 11 1960), in seeds of walnut ( K i r b e r g e r  and 
B r a u n  1961, B e r g m a n  et al. 1970, G r o s s e  et. al. 1983, Le m-  
b e c k  and S k o f i t s c h  1984) and in Manchurian and Black walnut 
( R e g u l a  1985, 1986).

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

Stems with leaves were taken for investigation during the stage of 
flowering. Leaves and stems were homogenized with cold methanol in a 
blendor. Plant material was extracted five times with the same solvent 
at low temperature (+5°). The extracts were concentrated under mild
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I .  R E G U L A

T a b l e  1. Rf values and colour reactions of the compound from extract and 
sample of tryptophan

Substance Paper chromatography 
Rf in solvent system

Thin layer Reagents 
chromatography

1 2 3 4 5 + + 5 + I II I ll

Subttance 0.47 0.28 0.24 0.50 0.28 0.26 V. V. V.

Tryptophan 0.47 0.29 0.24 0.50 0.29 0.26 V. V. V.

1. n-BuOH-AcOH-H20 ,/60:15:25/ I =  Ehrlich
2. i-Pr0H-NH2-H20 ,'10:1:1/ II =  p-N, N-dimethylaminocin-

nantaldehyde
3. n-BuOH-EtOH-H2Q 14:1:1/ III =  Ninhydrin
4. Me0H-Bu0H-C60 a-H 20/4:2:2:2/ v. =  violet
5. i-PrOH-NH3-EtAc /35:20:45/ 4- A120 3 G

H- SÍO2 O

T a b l e  2. Rf values and colour reactions of the compound from extract and
sample of serotonin

Substance Paper chromatography Thin layer Reagents
Rf in solvent system chromatography

1 2 3 4 5 + 6+ I II III IV
Substance 0.49 0.52 0.37 0.63 0.66 0.14 b. b. v. V.

Serotonin 0.49 0.53 0.37 0.63 0.66 0.13 b. b. v. V.

1. n-BuOH-AcOH-H20 /60:15:25/ I = Ehrlich
2. i-Pr0H-NHj-H20  /10:1:1/
3. n-BuOH-EtOH-HjO /4:1:1/
4. Me0H-Bu0H-C60 6-H20/4:2:2:2/
5. i-PrOH-NHj-EtAc /35:20:45/
6. CHC13-C6H6 /1:1/
+  S i0 2 G

II =  p-Dimethylaminocinnamaldehyde
III =  l-Nitroso-2-Naphthol
IV =  Ninhydrin-Aeetic Acid 
b. —- blue
v. — violet

conditions ( +  33° C). Plant pigmets in partially concentrated extracts were 
removed by petroleum ether. Concentrated extracts were passed through 
a column of an Amberlite CG-50 cation exchanger in NH *■ 4 form. Columns 
were washed with 0.02 N ammonium acetate and the basic substance 
eluted with 1 N hydrochloric acid. Ammonium acetate effluent was con
centrated to dryness and the residue dissolved in methanol and applied 
on columns of a Dowex 50-X4 in H* form. Columns were eluted with 
water and then with 2N NH4OH. Indolic substances were identified by 
paper and thin layer chromatography as well as by spectrophotometry 
and fluorimetry.
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S E R O T O N IN  IN  B L U M E N B A C H IA  C O N T O R T A

R e s u l t s  a n d  D i s c u s s i o n

Two indolic substances were detected in the extracts of B lum en-  
bachia contorta.  Tryptophan was found in the ammonia effluents from 
the Dowex column (Table 1.). The indole compound eluted with hy
drochloric acid from the Amberlite column had Rf values on paper and 
thin layer chromatography, and colour reactions were identical with 
those of an authentic sample of serotonin (Table 2.). The identity of this 
substance was also confirmed by measurements of U. V. spectra in 
neutral solution (max. 275 nm and 295 nm) and fluorescence in acidic 
solution (activ. 295 nm and fluoresceice at 550 nm).

The amount of serotin was 3.10 p,g • g“1 fresh weight. Histochemical 
reaction with 6% p-dimethylaminobenzaldehyde in cone. HC1 on thin 
sections of tissue gave a blue to blue-green colour in light microscope 
in the stings, and with ninhydrin-acetic acid reagent a greenish-blue 
fluorescence in U.V. light.
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I . R E G U LA

S A Ž E T A K

P R IS U T N O S T  S E R O T O N IN A  U  V R S T E  B L U M E N B A C H I A  C O N T O R T A  HOOk. f i l .

Ivan Regula
(B o ta n ič k i z av o d  P r iro d o s lo v n o -m a te m a t ič k o g  f a k u l te ta  S v e u č i l iš ta  u  Z a g re b u )

Listovi i stabljike vrste Blumenbachia contorta homogenizirani su 
i ekstrahirani nekoliko puta metanolom. Djelomično koncentrirani eks
trakti su izmućkavani petrol-eterom i propuštani preko stupaca ionskih 
izmjenjivača Amberlita CG—50 i Dowexa-50. Triptofan i serotonin utvr
đeni su kromatografijama na papiru i tankim slojevima, a posljednja 
supstancija i spektrofotometrijski i spektrofluorimetrijski. Serotonin je 
utvrđen u količini od 3.10 ¡rg g-1 tvari. Histokemijskim reakcijama utvr
đeno je da je serotonin lokaliziran u dlakama žeravkama.
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