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Monoterpenes are abundant chemicals in plants that are formed by a multitude of enzymes and present a 

challenge both in identification and understanding the synthetic enzymes involves in their formation and 

fate. They are especially abundant in fragrance-producing plants. The enyme that produce them are 

numerous but several key enzymes have been identified and are discussed in this short review. 
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INTRODUCTION 

Over 30, 000 terpenoids are known [l] and they constitute the 
largest family of natural products, exceeding in number the 
alkaloids and phenylpropanoids combined [2]. Monoterpenes are 
IO-carbon members of the isoprenoid family of natural products 
[3]. Most members of this group are synthesized by the 
monoterpene synthases ( cyclases ). 

Monoterpene synthases catalyze the conversion of the 
ubiquitous acyclic precursor, geranyl pyrophosphate (GPP) to the 
cyclic parents of the various monoterpene skeletal types which are 
often subsequently transformed to a wide range of derivatives by 
various redox reactions [ 4]. 

Monoterpenes can be divided into three major 
subgroups : linear monoterpenes, monocyclic monoterpenes and 
bicyclic monoterpenes [5]. 

( + )- limonene ( + )- carvone S- linalool

Figure 1: Chemical structures of monoterpenes ( (+)- limonene, 
(+)- carvone and S-linalool 
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LINALOOL 

Linalool is a naturally-occurring terpene alcohol chemical with 
many commercial applications, the majority of which are based on 
its pleasant scent (floral, with a touch of spiciness). It is found in 
many flowers and spice plants including Michelia alba. It was 
found that 3.183% linalool can be identified through SPME 
technique and it is one of the main compounds in Michelia alba

volatiles [6]. 

STORAGE OF MONOTERPENES IN PLANT 

The storage site of monoterpenes in plant are the oil glands, 
glandular hairs and trichomes cell of the leaf. The biological role 
of monoterpenes include herbivore defense. Animal ingesting the 
toxic monoterpenes experience pain and discomfort due to the 
action of the monoterpenes on cellular enzyme activity- chiefly on 
the mitochondrial enzymes. To have this effect the monoterpenes 
must be present at a substantial amount in the organs mention 
earlier. Consumption of animals lead to rupture of the glands and 
he monoterpenes will be released into the surrounding 
environment [7]. Monoterpene emission rate in leaf depends upon 
its pool size in a particular plant and environmental variation such 
as temperature plasy an important parameter with a higher 
temperature generally resulted in a higher rate of emission. Due to 
this, plants need a large pool size but at the carbon expense for 
plant growth and reproduction [7]. 

Several factors that could affect the regulation of 
monoterpene production include carbon balance, ratio of 
photosynthetic carbon assimilation and its utilization and plant 
wounding. In the latter, wounding triggers a large increases in 
monoterpene synthesis in bark tissues. In addition, it is possible 










