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Abstract-Headspace volatiles collected from six Crucifer species of the two genera Bras&a and Sinapis were 
investigated by GC/MS. A total of 34 compounds were identified from both whole plants and macerated plant parts. 
Typical cell-degradation compounds including alcohols, aldehydes and glucosinolate breakdown products were 
primarily found in macerate samples, while terpenes were detected almost exclusively in whole plants. Macerated buds 
generally contained higher amounts of nitriles and isothiocyanates than did macerated leaves. Several compounds 
here identified have, to our knowledge, not been previously reported in Brassica and Sinapis. 

INTRODUCTION 

Glucosinolates and their volatile breakdown products 
are characteristic of the Cruciferae and are known to play 
an important role in interactions between plants and 
phytophagous insects [l-3]. They may function both in 
insect attraction and in plant defence against insects [ 11. 
Brassica and Sinapis species have been much studied 
because of their use and importance as vegetables, fodder 
and oilseeds. The mechanisms of glucosinolate degrad- 
ation have been investigated [4, 51. In several studies 
volatiles were collected by rather ‘rough’ methods, such 
as solvent extraction and distillation of fresh or boiled 
plant material [4, 6, 73, and reports of volatiles from 
intact or whole plants are few [8-IO]. 

In Brassica and Sinapis, plant volatiles have been 
suggested to be one possible reason for reported differen- 
ces in the suitability of the host species to the Brassica 
pod midge Dasineura brassicae Winn. (Diptera: Cecidom- 
yiidae) [11-131, as well as in the differing attractivity of 
separate plant parts to the pollen beetle Meiigethes aen- 
eus F. (Coleoptera: Nitidulidae) [14]. 

An increased understanding of the chemical commu- 
nication between Crucifers and their insect pests would 
be useful in breeding insect-resistant plants and in de- 
creasing the use of insecticides, by development of pest 
control methods. In the present study, we examined 
headspace volatiles released from both whole plants and 
macerated buds and leaves of six species of Brassica and 
Sinapis. The purpose was to investigate if the composi- 
tion of plant volatiles in different species could explain 
previously reported differences in insect reactions on 
Crucifer odours [ll-143. The chemical data reported 
here are also intended as a base for further studies on 
plant-insect interactions. 

This paper is a corrected version of Phytochemistry 27, 2073; 
due to a printing error half of Table 2 is missing from that paper. 

RESULTS AND DISCUSSION 

In the headspace of whole-plant samples we identified 
a total of 34 volatiles (Table l), with a composition 
differing between species. In the headspace of macerated 
plant parts we also identified 34 volatiles (Table 2), 
representing mainly compounds other than those present 
in whole-plant samples. In addition to the above com- 
pounds, we detected some unknowns in all samples 
(mainly isoprenoids and fatty-acid derivatives). 

Isoprenoids 

In four of the species, terpenes were the major com- 
pounds of whole-plant samples. They were the monoter- 
penes trans-b-ocimene in Brassica juncea, verbenone in B. 
nigra, and the sesquiterpene cc-farnesene in both B. napus 
and B. campestris. Other prominent monoterpenes found 
were fi-pinene, sabinene, myrcene, limonene and fl-phel- 
landrene. These terpenes are flower-fragrance compo- 
nents, being mainly released from undamaged inflores- 
cences. They were not detected in macerates (Table 2). 
Limonene and some terpenoid alcohols (e.g. linalool, 
citronellol, geraniol and nerol), are reported earlier from 
Brassica [7, 151. Other isoprenoids not previously re- 
ported are indicated in Table 1. 

Fatty acid derivatives 

Volatile leaf alcohols and aldehydes are known to be 
present in several plant families and are mainly degrad- 
ation products from leaf lipids [16]. cis-Hex-3-en-l-01, 
trans-hex-2-enal and cis-hex-3-en-l-y1 acetate are known 
to be present in volatiles of both whole and macerated 
Brassica [8, 9, 171, which was confirmed here with the 
exception of the aldehyde which we did not find in whole- 
plant samples. Other leaf volatiles identified in macerates 
were hexanal, trans-hex-2-enal, pentan-l-01 and hexan-l- 
01. Many of the leaf volatiles present here are known to 
be attractants for phytophagous insects [3]. 
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Table 2. Relative* amounts of volatiles identified from macerated bud and leafsamples of 

I?. naptrs B. campestris 

Methodt Bud Leaf Bud Leaf Compounds 

lsoprenoids 

Monoterpene 

p-Ionone’; 

Futty-acid derkatiws 

Hexanal 

trans-Hex-2-enal 

Pentan- I-01 
Pent-4-en-l-011 

Pent-2-en- 1-01 

cis-Hex-3-en- I -yl acetate 

Hexan- l-01 
trans-Hex-3-en-l-01 

cis-Hex-3-en-l-01 

trans. trans-Hepta-2,4-dienal 

Bmzmoidb 

Benzaldehyde 

Phenylacetaldehyde 

2-Phenylethanol 

Benzothiazole 

Isothiocyanates 

Isopropyl-ITC 11 
Butyl-ITC 

set-Butyl-ITC 
Ally]-ITC 

But-3-enyl-ITC 

Pent-4-enyl-ITC 

Benzyl-ITC 

2-Phenethyl-ITC 

Nitrilrs 

Pent-4-enonitrile 

Hex-5-enonitrile 

I-Cyano-2,3-epithiopropane 

S-(methylthio) Pentanonitrile 

Phenylacetonitrile 

2-Phenylpropionitrile 

6-(methylthio) Hexanonitrile 

Su1phide.s 

Dimethyl disulphide 

Methyl pentyl sulphide 
Dimethyl trisulphide 

Ethyl methyl trisulphide 
_.____ ___. 

* t : 5 i/ See Table I. 

MS 0.1 

RT. MS 

RT, MS 

RT, MS 

RT, MS 

MS 
RT, MS 

RT, MS 

MS 

RT, MS 

RT, MS 

2.2 

0.4 

0.2 

1.5 

0.4 

3.0 

36.4 

0.5 

RT.MS 

RT. MS 
MS 

MS 
0.1 

RT. MS 

RT, MS 

RT.MS 

RT, MS 
MS 
MS 

RT. MS 

RT.MS 

0.2 

3.3 

2.7 

1.0 

MS 

MS 

MS 

MS 

RT.MS 

MS 

MS 

3.4 

15.8 

0.3 

0.4 

0.1 

RT. MS 1.1 
MS 0. I 
MS 25.8 
MS 2.2 

3.9 

0.3 

1.2 

6.6 

3.7 

3.4 
79.4 

0.1 

0.7 

8.8 

0.8 

tr 

0.8 

6.7 

45.1 

0.5 

9.0 

2.2 
0.1 x.2 

0.3 

tr 

0.7 

13.4 

0.9 

0.2 

3.0 

tr 

12.3 

1.9 

0.5 

41.1 

1.1 

9.8 

7.4 
24.6 

0.4 

0.4 

0.4 
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