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Abstract

Assessment of Heavy Metal Contamination in Irrigation Water, Soils and
Vegetables in Meru Vegetable Farm

FATIN NURASYIKEEN BINTI KAMALDEEN

This study was conducted to analyze the heavy metal concentration in selected
vegetables which consists of Green Spinach, Water Spinach and Sweet Leaf Bush
vegetables, along with their soils and irrigation water. This study was conducted at
Meru Vegetables Farm. This study design is cross-sectional study. The sample will
analyzed for concentration Cadmium (Cd), Copper (Cu), Chromium (Cr), Iron (Fe),
Lead (Pb), and Zinc (Zn), using Graphite Furnace Atomic Absorption
Spectrophotometer (GFAAS) Model PinAAcle 900T to determine the heavy metals.
Dry-ashing technique was used for sample digestion.The mean concentration for each
heavy metal in the samples gotten which including three types of vegetables, their soils
and irrigation water from Meru Vegetables Farm and compared with permissible level
set by the Malaysia Food Act 1983 and Food Regulation 1985, USEPA Contaminated
Land Management and Control Guideline 1 and Third Schedule Environmental
Quality Act 1974 Environmental Quality (Sewage and Industrial Effluents)
Regulations 1979. From the analysis of irrigation water showed that heavy metals of
Iron (Fe) and Lead (Pb) are exceeding the prescribed limit. In soil of Green Spinach
vegetables showed that all the heavy metals analyzed are within the prescribed limit.
Heavy metals of Cadmium (Cd), Lead (Pb) and Zinc (Zn) are exceeding the prescribed
limit in soil of Water Spinach vegetables. In soil of Sweet Leaf Bush vegetables
showed that Cadmium (Cd) and Lead (Pb) are exceeding the safe limit. Then, in
vegetables of Green Spinach showed that only heavy metals of Iron (Fe) exceeding the
limit value. In the Water Spinach and Sweet Leaf Bush, all the heavy metals of Iron
(Fe), Cadmium (Cd), Chromium (Cr), Lead (Pb) and Zinc (Zn) are above the limit
value, except for Copper (Cu). Concentration and daily intake (EDI) of heavy metals
(Pb, Cd, Zn, Fe, Cr, and Cu) are investigated and their potential health risk for
consumption of vegetables is simultaneously evaluated by calculating their potential
health risk. Health Risk Assessment was calculated and it show that hazard index is
more than 1 except Cu. The contamination-of heavy metals in soils gives potential risk
to vegetables there. Health risk assessment indicates that vegetables from Meru
Vegetables Farm are not safe for consumption.

Keyword: Heavy metal, Selected Vegetable, Soil, Irrigation Water, Health Risk
Assessment
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