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Abstract-The constituents of the steam volatile 011s from two kmds of AIhum jstulosum, A jstulosum var 
caesprtosum and A chznense, have been mvestlgated by GC and spectral techniques (IR, UV, GC/MS, ‘H NMR and 
“C NMR) The compounds identified from the neutral fraction of each volatde 011 included sulphldes, thlolanes, 
alcohols, aldehydes, ketones, furanones and others Among the sulphur compounds, dlpropyl dlsulphlde comprised cu 
28 “/, of A jistulosum 011, ca 23 y0 of A frstulosum var caespttosum 011 and ca 30 o/ of A chtnense 011 A jstulosum oil was 
characterized by a large quantity of tndecan-Zone (ca 52 7”) and 2,3-dlhydro-2-octyl-5-methylfuran-3-one (ca 16 “/) 
Also, a large amount of 2,3&hydro-2-hexyl-S-methylfuran-3-one (ca 207”) was isolated from A chtnense oil 

INTRODUCTION 

Ahum species possess characterlstlc odours and most of 
them have been used for foods A jistulosum, A Jistulosum 
var caesprtosum and A chmense, which are extensively 
cultivated m Japan, have been consumed as vegetables or 
spices A jistulosum IS class&d roughly into ‘white negi’ 
having sheaths whitened by earthing up and ‘negl’ having 
green leaves White sheaths and green leaves of A. 
fistulosum are edible A fistulosum var caespltosum 
(wakegt) IS presumed to be a variety of negi and A 
chmense IS called ‘rakkyo’ 

A number of rnvestlgators using GC/MS have reported 
on the volatile flavour components of various AI/turn 
spectes, such as onion [l-3], shallot [4], garlic [ 51, chive 
[6], caucas [7], leek [S] and mra [9] The constltutlon, 
formation and ongm of Alltum flavour components have 
also been reviewed [ 10, 1 l] The characteristic odours of 
Alhm species are due to sulphur-contammg flavour 
components It has been shown that the sulphur com- 
ponents are formed by enzymatic decomposltlon of S- 
alk(en)yl-L-cystme-S-oxides [alk(en)yl propyl, trans- 
prop-1-enyl, allyl, methyl] present as flavour precursors 
[12-151 The separation and ldentlficatlon of sulphldes 
from some Alhm species containing A jistulosum and A 
chmense have been carried out by Saghlr et al [16], but 
they did not report on the volatile components except for 
the sulphur compounds 

In previous papers, we reported on the eight main 
components from A fistulosum var caespttosum [17] and 
new sulphur constituents from A cepa [18] and A 
schoenoprusum [19] This paper describes the constituents 
of the neutral fraction of the steam volatile 011s from negl, 
white negl, wakeg and rakkyo A comparison of the 
characteristic components m the above four samples 1s 
also discussed 

RESULTS AND DISCUSSION 

Stem volatile 011s from the four plants were obtamed by 

steam dlstlllatlon of each leaf and white sheath, and 
fractionated to neutral components by 5% sodium hy- 
droxide solution extraction The netural fractions were 
examined by capillary GC and chromatographed over 
silica gel, using hexane, hexane-dlethyl ether (49 l), (4 1). 
(1 i), and dlethyl ether as eluants, successively Large GC 
peaks of separated fractions were isolated by preparative 
GC and identified by companng then R,s, IR, mass 
spectra and ‘H NMR spectra with those of authentic 
compounds Identlficatlon of small peaks was confirmed 
by comparison with R, values and mass spectra of 
authentic compounds The identified components and 
methods are presented m Table 1 and accounted for ca 
66% (negl), 93 % (white negl), 73 “/, (wakegl) and 94% 
(rakkyo) of the total peak area of the neutral fractions 
Classlficatlon based on functional groups 1s also sum- 
marized m Table 2 

Sulphur compounds were present m large quantities m 
011s from negl (ca 40 %), wakegl (ca 47 %) and rakkyo (ca 
51%) These Ahm plants were similar m constltutlon to 
sulphur compounds Negl oil contained mainly sulphldes 
having a propyl group, such as dlpropyl daulphlde (ca 
28 %) and dipropyl tnsulphlde (ca 4%) In partsular, 
dlpropyl dlsulphlde possessed an onion-like odour and 
has been found m many Alhum species White ne@ 011 was 
characterized by very large amounts of 2-tndecanone (ca 
52 “/,), which has a frmty aroma 2,3-Dlhydro-2-octyl-5- 
methylfuran-3-one was also isolated m large amounts (ca 
16%) m white negl 011 Bernhard [ZO], using GC, has 
analysed the constltutlon of many Alhm species He 
concluded that the flavour components of A jistulosum 
consisted mainly of dlpropyl disulphlde, dlmethyl dl- 
sulphlde and methyl propyl dlsulphlde Wakegl 011 con- 
sisted pnmardy of dlpropyl dlsulphlde (ca 23 %), truns- 
and crs-3,5-dlethyl-1,2,4_tnthlolane (ca 7 and 9 %) and 2- 
tndecanone (ca 7%) Rakkyo 011 contained a large 
amount of dlpropyl dlsulphlde (ca 30 %) and 2,3-dlhydro- 
2-octyl-5-methylfuran-3-one (ca 20 %) Boelens et al [3] 
first Isolated and identified this hexylfuran m onion 011, 
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