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Heavy metals are toxic elements that are beneficial in industrial process but are toxic to organisms at certain 

levels once they enter the environment. Hence their monitoring are urgently important. Instrumental 

analyses are the current accepted method but are cumbersome, time-consuming, expensive and required 

highly-skilled technical personnel to operate them. Assays using microorganism and their products such as 

enzymes are beginning to emerge as plausible methods for preliminary screening followed by instrumental 

methods. This approach cut costs and time but the challenge is to find a robust enzyme system that could 

withstand variation in environmental conditions and sampling. Various enzymes such as urease, 

acetylcholinesterase, invertase and glucose oxidase have been used but their activity is strongly affected by 

extreme variation of pHs and temperature often associated with real samples. The plant proteases such as 

papain and bromelain have been proven to be robust enzymes for the detection of heavy metals and are the 

subject of this mini review. 

DEFINITION OF HEAVY METALS 

First of all, metals are defined according to the Encyclopaedia 
Britannica as "any of a class of substances characterized by high 
electrical and thermal conductivity as well as by malleability, 
ductility, and high reflectivity of light". Out of these metals are 
metals that of special biological and hence environmental effect 
referred to as heavy metals. They have been defined in many 
different ways based on their chemical properties, toxicity, atomic 
weight or atomic number. In general, heavy metals are defined as 
metals with densities greater than 5 g cm-3. 

The term "heavy metal" even though it is widely used in 
many different fields, is considered to be a "misinterpretation" 
because it lacks a "coherent scientific basis" by an TIJPAC 
technical report [ 1]. 

HEAVY METAL POLLUTION 

In our industrialized society, heavy metal pollution is becoming a 

bigger problem day by day. Heavy metal pollution is wide spread 
mainly because of its industrialised applications. As we know, 
heavy metals are very toxic to living systems and inhibit most 
enzymes at even low concentrations. This knowledge is applied in 
industry to develop insecticides, pesticides, fungicides and many 
other biocides. Use of these biocides in agriculture and house 
hold finds its way to the underground water. Another reason for 

20 

heavy metal's large usage is its catalytic properties due to its 
unique physio-chemical nature. Heavy metals are used in some 
industrial processes to catalyse certain reactions. Effluents from 
such industries which sometimes contain heavy metals are poured 
directly into the sea. At first this was not perceived as a problem 
because it was assumed that the heavy metal will be diluted to low 
sub-lethal concentrations, but the discovery of bioaccumulation 
and biomagnification in marine life proved otherwise. In Malaysia 
here, a survey report by the Malaysian Department of 
Environment reveals that 10.4% of the 420,000 tonnes of 
scheduled wastes contain heavy metals [2]. 

THE MINAMATA BAY INCIDENT 

One of the most famous cases of heavy metal pollution, the 
Minamata Bay Incident, took place in the 1950's in a small town 
in Japan. It was rooted to an acetaldehyde-producing company 

called Chisso Minamata. This company used methyl sulphate as a 
catalyst in their production of acetaldehyde. The highly toxic 
compound, after being used, was released into the Minamata Bay 
resulting to the bioaccumulation of the mercury in fish which was 
the main source of food for the local inhabitants. Estimates by 
scientists reveal that the biomagnification could have been as 
great as a million fold. This caused a disease called Minamata 










