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Abstract-A phenohc compound obtamed by vacuum dlstzllatzon of water extracts of barley seed and malt 
has been ldentfied as p-hydroxybenzylamme on the basis of Its chromatographlc behavzour and its reactzon 
with nmhydrm 

INTRODUCTION 

A NUMBER of volatile ammes are known to occur m malt, 1-s the range of compounds Identl- 
fied being quite wide Most authors are agreed on the presence of at least the simple ahphatlc 
primary ammes -methylamme, ethylamme, n-butylamme, zsobutylamme and uoamylamme, 
and the secondary amme, dlmethylamme, has also been commonly recogmzed. The present 
paper describes the ldentdicatlon for the first time of p-hydroxybenzylamme as a component 
of the volatile amme fraction of barley and malt 

RESULTS AND DISCUSSION 

The volatile dmme fraction derived from malt contains two compounds which react 
with mnhydrm to give a yellow colour,2 one being identified as pyrrohdme The other, whose 
colour changed from yellow to purple after a few hours, reacted faintly with the Ehrhch 
reagent6 and strongly with the Folm reagent.’ These results mdlcated that the compound 
contamed a phenohc group as well as being an amme The only compound reported m the 
hterature to give the characteristic yellow to purple reaction with mnhydrm was benzyl- 
amme, but this compound was ruled out on the grounds of Rf (Table 1) Phenethylamme, 
tryptamme and tyramme as well as several pyrrole derlvatlves were also ehmmated on 
grounds of both Rf and colour reaction with mnhydrm 

Since the unknown compound was probably an hydroxylated derlvatlve of benzylamme, 
the o-, m- andp-hydroxy derivatives of benzylamme were synthesized All three reacted with 
mnhydrm to give a yellow colour which gradually turned to purple However, the rate of 
colour change varied with the isomer under test* m-hydroxybenzylamme became purple 
wlthm 30 mm, p-hydroxybenzylamme became purple after 3 hr whereas the o-isomer took 
about 6 hr before becoming completely purple The rate of colour change of the unknown 
closely approximated to that of authentic p-hydroxybenzylamme 

1 A R A UVGARD, M SC Thesis, Herzot-Watt Umversztv. D 29 (1970) 
z J C SLAUGHTER, j Insr Brewzng 76,22 (1970) _ ’ _ 
3 V J HRDLICKA. J DYR and K KUBICKOVA. Bruuwzssenschafi 17. 373 (1964) 
4 S R PALAMAN& W A HARDWICK and K S MARKI, Proc-Ann. Meeizrzg km Sot Brew Chem , p 54 

(1969) 
’ B DREWS, F JUST and H DREWS, Proc Eur Brew Conv Copenhagen, p 167 (1957) 
6 I SMITH, Chromatographzc and Electrophoretzc Technzqzzes, Vol 1, p 96, Hememann, London (1960) 
’ W D MCFARLANE, Proc Eur Brew Conv Stockholm, p 387 (1965) 
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TABLE 1 CHROMATOGRAPHIC DATA ON BENZYLAMINE DERIVATNES 

Compound 

Benzylamme 
o-hydroxybenzylamme 
m-hydroxybenzylamme 
p-hydroxybenzylamme 
unknown 

& tR* 
- 

0 75 - 
0 67 121 
0 63 1 39 
060 1 21 
060 1 21 

* The GLC retention tunes (tR) are relative to the retention 
time for n-butylamme (tR = 1 00). 

Co-chromatography on paper of the authentrc compounds and the volatile amme 
fraction of the malt showed that o-hydroxybenzylamme was clearly separated from the 
unknown compound Co-chromatography m the GLC system showed a clear drstmctron 
between m-hydroxybenzylamme and the unknown compound. However, m both chromato- 
graphic systems authentic p-hydroxybenzylamme was mdrstmgulshable from the unknown 
compound (see Table 1) and on the basis of thrs evidence and of the colour with nmhydrm, 
the unknown compound m the malt was identified as p-hydroxybenzylamme. 

Ethyl acetate extracts of the water-soluble fraction of malt’ have been shown to contam 
p-hydroxybenzylamme using paper chromatography and nmhydrm stammg, mdrcatmg that 
thrs compound IS not an artefact due to the alkaline dlstlllatron step used m the majority of 
experiments. 

p-Hydroxybenzylamme has also been identified m aqueous extracts of whole ungermm- 
ated barley corns. 

EXPERIMENTAL 
The preparation of the volatile amme fraction and the paper chromatographlc system have been described 

previously ’ Whole barley corns ground m a Casella ml11 were extracted m water m the same proportions as 
used for malt A Pye 104 gas chromatograph with flame lomzatlon detectors was used for GLC analysis 
The column packing was Carbowax 400 on acid washed Cehte (100-150 mesh) pretreated with polyethylene- 
mnne s All determmatlons were made isothermally at 60” with Nz flow of 25 ml/mm Solutions of the amme 
HCl salts were made alkaline with excess KOH munedlately before injection of 1 ~1 samples 

p-Hydroxybenzylamme was prepared from p-hydroxybenzaldehyde, m-hydroxybenzylamme from m- 
hydroxybenzaldehyde and o-hydroxybenzylamme from sahcylaldehyde oxune In the case of the p- and 
m-isomers the oxlme was iirst synthesized by reaction with hydroxylamme followed by recrystalhzatlon 
from benzene 9 The oxlmes were converted to the ammes by reduction with sodium amalgam m glacial 
acetic acid and ethanol at 60” lo 

Barley (Hordeurn sutzvum var Golden Promise) was obtained from R F Bell & Son Ltd , Edinburgh 
and the malt was a gift from Campbell, Hope and King, Edinburgh 
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