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ABSTRACT 

 

Vegetables are food that unavoidable by human because it is an important component of a 

healthy and balanced diet. Fruits and vegetables are important components in human diet and 

they are rich sources of vitamins, minerals, fibers and antioxidants. However, the presence of 

heavy metals in fruits and vegetables may become risks to human health. Spinacia oleracea 

(spinach) and Brassica juncea (mustard) can be categorized as leafy vegetables while 

Cucumis sativus (cucumber) and Capsicum annum (chili) are classified as fruit vegetable. 

This study was conducted to determine the concentration of heavy metal for leafy (spinach 

and mustard) and fruit (cucumber and chili) vegetable from five conventional farms. Atomic 

Absorption Spectrometer (AAS) was used in detecting the concentration of heavy metals. 

Two different species for each type of vegetable were purchased randomly and analysed for 

selected heavy metals. Based on the analysis results, all the samples were detected with heavy 

metals. The results showed the mean concentration of heavy metals tested in spinach was Pb 

> Zn > Cu > Fe > Cd while for mustard was Zn > Pb > Fe > Cu > Cd. The mean 

concentration of heavy metals tested in cucumber was Fe>Zn>Cu>Pb>Cd while chili was 

Fe>Zn>Pb>Cu>Cd. One-way Anova analysis showed that only Pb and Zn had significant 

differences while Cu and Zn for leafy and fruit vegetable respectively. There was one 

parameter, Pb that exceeded WHO Standard for fruit vegetable and 2 parameters, Pb and Cd 

for leafy vegetable. However, 100% of fruit vegetable samples were below permissible limit 

set by the Malaysian Standard, Food Act 1983 and Food Regulations 1985. There was one 

parameter, Pb that exceeded Malaysian Standard, Food Act 1983 and Food Regulations 1985 

for leafy vegetable. Pearson’s test was conducted in identifying the association of 

concentration of heavy metal between vegetable and soil. There was positive strong 

association of Pb for spinach and mustard and Fe for cucumber and positive medium 

association of Pb and Fe for chili. Health Risk Assessment which were Total Hazard Quotient 

(THQ) and Hazard Index (HI) have been conducted for all samples. The THQ and HI of all 

the collected samples were less than 1 which showed that there were no adverse effects that 

can cause harm to the population expected to occur when being consumed. Regular 

monitoring is an important action to ensure they are not exceeding permissible limit 

recommended by Malaysian and WHO Standard 
 

Keywords: Spinacia oleracea, Brassica juncea, Cucumis sativus, Capsicum annum, Heavy 

metals, accumulation, association, Health Risk Assessment) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


