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A new inhibitive heavy metals determination method using extract from Lycopersicon esculentum or tomato 

from has been developed. The enzyme was assayed using the casein-Coomassie-dye-binding method. In the 

absence of inhibitors, casein was hydrolysed to completion and the Coomassie-dye was unable to stain the 

protein and the solution became brown. In the presence of metals, the hydrolysis of casein was inhibited and 

the solution remained blue. The inhibitions shown by lead, chromium and zinc were, 67.9, 53.1 and 53 %, 

respectively. The IC50 (concentration causing 50% inhibition) values were 1.407, 0.835 and 0.707 mg/I, 

respectively. The limits of quantitation (LOQ), for zinc, chromium and lead were 0. 729, 0.506 and 0.541 

mg/I, respectively. The limits of detection (LOD) for zinc, chromium and lead were 0.032, 0.0317 and 

0.0317 mg/I, respectively. The IC50 value for zinc was much lower than the IC50 values for papain and 

Rainbow trout assays. The IC50 value for zinc was lower than the immobilized urease assay. Other toxic 

heavy metals, such as silver, arsenic, copper, mercury and cadmium, did not inhibit the crude proteolytic 

enzyme activity. Based on the characteristics, crude protease enzyme from L. esculentum (tomato) can be 

used to detect heavy metals in various samples in conjunction with the dye-binding assay. 

INTRODUCTION 

Environmental pollution is one of the important global issues 
nowadays. Pollutants can be classified into several types such as 
pollutants from chemicals, pathogens and physical or sensory 
changes such as elevated temperature and discoloration. Heavy 

metals is one of the factor that leads to the environmental 
pollution as these toxicants are recognized to be highly toxic and 
can cause negative effects even at low concentrations. Metals are 
elements that cannot be degraded. Thus, metals remain in the 
environment [l]. Various types of methods can be used to 
quantify toxicity in contaminated samples. Classical methods such 
as the use of atomic absorption spectroscopy, inductively coupled 
plasma mass spectrophotometry and other highly sophisticated 

laboratory instrumentation can be used to quantify metals in 
contaminated samples. However, classical methods are expensive, 
complicated sample pretreatment, long measuring period and 
needs skilled personnel to operate them before the results can be 

obtained. Thus, a new alternative method which can detect heavy 
metals and at the same time can overcome the classical methods' 
disadvantages is really needed. This alternative method could be 

able to give accurate results, fast, cheap and easy to be conducted 
[2]. Hence, nowadays enzymatic bioassays are being used widely 
to quantify toxicity as they are highly selective and sensitive. 
Various kinds of enzymes such as papain, bromelain, trypsin and 
proteases from plants are being used due to their high sensitivity 
towards heavy metals. Proteases have excellent stability, wide 
range of pH and temperature for enzyme activity and tolerance 
towards many solvent [3]. The use of proteases in inhibitive 

assays for heavy metals could generate a robust bioassay kit. Plant 
proteases are discovered to be excellent source of bioassay for 
heavy metals [4-6]. In this study, the potential extract from 
Lycopersicon esculentum or tomato, as a simple inhibitive assay 
for heavy metals is presented for the first time. 










