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Modern chemical and physico-chemical techniques have been applied to the 
analysis of benzyl isothiocyanate andglucosinolate in onion (Allium cepa L.) 
and mushroom (Agaricus bisporus). NO such compounds could be detected 
above the limits of the analytical methods used and earlier claims for the 
presence of these compounds in these foods must be regarakd as tentative. 

Glucosindates, also own as mustard oil glycosides, co-occur with 
myrosinase (thioglucoside glucohydrolase 
the order Capparaks (incl 
far investigated (Ettlinger 

lucosinolate degradation, cat 
products, the most u 
1983; Tookey & Va re have been occasional reports of the 
occurrence of glucosinolates and derived isothiocyanates i 
are systematically remote from the Capparales. Thus, whilst 
suggested that glucosinolates were present in cocoa (Theobroma cucao L., 
Sterculiaceae) this was not confumed by later, more extensive, work ( 

acLecd and Panchasara reported traces of benzyl isothiocy- 
anate and benzyl nitri r product of the hydrolysis ofglucosizohues) 
in mushroom (Agaric OPUS) and claimed this to be ‘vi 
proof of the existence of the precursor glucosindate. Later, 
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(1985) proposed that benzyl isothiocyanate was amongst antiasthmatic 
components isolated from the onion (Allfum cepa L.). Since this laboratory 
has had an extensive interest in biologically active principles of brassicas 
(Fenwick et al., 1983; Heaney & Fenwick, 1987) and, latterly, onions and 
their allies (Fenwick & Hanley, 1985a, b, c), we have re-examined the above 
claims using a variety of chemical and physico-chemical techniques. The 
results of these investigations, which do not support the claims of previous 
authors, are described herein. 

MATERIALS AND METHODS 

aterials 

Benzyl glucosinolate was isolated from Lepidium sativum seed meal (Hanley 
et a!., 1933). Bcnzyl isothiocyanate and benzyl nitrile were obtained from the 
Aldrich Chemical Co., Gillingham, Dorset, UK. Myrosinase was supplied 
by Biocatalysts Ltd. Two samples of fresh mushrooms were obtained from 
local retail outlets. Two samples of onions were obtained from the same 
sources. Samples of onion extri:cts, obtained in the course of work on the 
antiasthmatic principles of onion, were supplied by Professor W. Borsch, 
Munich. 

Preparation of Sa 

(i) Volatile fractions 
Onions (5OOg) were chopped into boiling water, cooled and blended. The 
mixture was steam distilled and the distillate extracted twice with 
chloroform. The organic phase was dried, concentrated in vacua and treated 
as described by Dorsch er al. (i985). Mushrooms (500 g) were chopped into 
water and extracted with a Likens and Nickerson apparatus as used by 
MacLeod & Panchasara (1983). The extract was worked up as described by 
these workers. Small samples of the mushrooms and onions (5Og) were 
macerated in water for 30min with myrosinase (10Omg) and ascorbate 
(100 mg), before being extracted with chloroform as described above. 

(ii) Involatile fractions 
Onions and mushroom samples were chopped into boiling 70?4 methanol, 
extracted for 15 mm, filtered anti the process repeated twice more. Combined 
extracts were coricentrated in VQCUO and applied to Sephadex A-25 columns 



for glucosinolate analysis (see below) either fore or after clean 
chromatography ( nwick, 1988). 

nate was analysed by gas chromatog 
anchasara (1983) and by combined gc-ms. 

lates were determined by glucose release ( 
desulphoglucosinolates were analysed by 
hplc @pinks et al., 19&Q, by combined gc-m 

ellon ef al., 1987) and 
robe sample) as d 

lkinson et al. ( 19 
myrosinase. 

Care was taken to re uce as far as possible the isolation procedures 
no attempt was made to ident 

nvestigations using g 
ion, HZ/Z 91) failed to co thiocyanate in any of 

ng experiments using 

by the earlier workers. 
It. was thought possible that the glucoinolate precursor might have been 

present in the original material, but that maceration and addition of 
myrosinase was ineffective in causing hydrolysis due to the presence of an 
inhibitor. Consequently, procedures were employed to isolate any 
glucosinolates present in the original plant/fuugal material. 
analysis, in line with earlier wor erg et al., 198’7), revealed 
methods to have a dettition linn r benzyl glucosinolate of ca 0.5 j4g g - ‘. 
Whilst small peaks were observed in the gas chromatogram of the 
mushroom extracts in the approximate sition of benzyl desul- 
phoglucosinolate, no ions corre s assignment were found 
upon examination of the gc-ms 

The isolation procedures empl 
intact glucosinolates in brassicas ( 

isolation of 
ret a!*, 1983) 
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require that cellular myrosinase be inactivated by extracting the ch 
tissue with boiling solvent. The same procedure was employed in this study. 
Onions, and other alliums, contains a C-S lyase (allinase, alliin alkyl 
sulphenate lyase, EC 4.4.1.4) which is responsible for conversion of involatile 
S-substituted cysteine sulphoxides into the flavour-active components. This 
compound may also cause the breakdown of ghtcosinolates. However, 
examination of onions extracted with boiling 70% methanol revealed the 
presence of alliinase substrates (Lancaster & Kelly, 1983) thus indicating the 
enzyme to have been effectively inactivated during processing. 

Preliminary examination of mushroom extracts revealed these to possess 
glucosinolate-degrading activity. The activity was lost upon storage at 0°C 
overnight, readily lost upon boiling in 70% methanol, increased with 
addition of 1 mM ascorbate and unaffected by addition of pyridoxal 
phosphate. The activity, determined using sinigrin as substrate, was found to 
be 0*07 pmol min” g-l powdered tissue, this being less than 10% of the 
value of turnip myrosinase and less than 25% that of watercress (Wilkinson 
et al., 19848). Thus, it would seem unlikely that the absence of glucosinolates 
in either mu.shroom or onion is a result of their rapid enzymatic breakdown 
during isolation. 

Unequivoc&l proof of the absence of glucosinolatcs in plant material is 
difficult to obtain. On the basis of the analysis condu&ed here the levels of 
benzyl glucosinolate in the onion and mushroom samples analysed must be 
less than 05 pg g ’ l and that of benzyl isothiocyanate less than O-01 pg g-- ‘. 
Where glucosinolates have been found in the plant kingdom their levels are 
usually very much higher ( ‘> 10 mg g- l). The antiasthmatic effects of onitins 
have been ascribed by other workers to compounds other than isothiocy- 
anates (see Fenwick & Hanley, 198Sc) and according to W, Dorsch (private 
communication) guinea pigs pretreated intraperitoneillly with benzyl 
glucosinolate (20 and 50 mg kg’ ‘), with or without rnj resinase, showed the 
same degree of bronchial obstruction, when later inhaling an allergen, as 
control groups. Thus, present chemical and biological evidence is such as to 
call into question the claims for the presence of benzyl glucosinolate and 
benzyl isothiocyanate in mushroom and onions. 
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