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Occurrence of heavy metal contamination and in vitro bioaccessibilitiy of heavy

metals in selected green leafy vegetables (GLV) obtained from Colombo District.

Thilini Chathurangi Kananke

ABSTRACT

This research aimed to investigate the occurrence of heavy metal contaminations (Ni,
Cd, Cr, Pb and Cu) in five key Sri Lankan green leafy vegetables [“Mukunuwenna”
(Alternanthera sessilis), “Nivithi” (Basella alba), “Thampala” (Amaranthus viridis),
“Kankun” (Ilpomea aquatica) and “Kohila Leaves” (Lasia spinosa)] grown and
marketed in and around Colombo District (Piliyandala, Wellampitiya, Kolonnawa,
Kottawa, Bandaragama, Kahathuduwa, Pettah and Delgoda), Sri Lanka. The study also
focused on heavy metal contents in soils, irrigated water, fertilizer and animal manure
types frequently used by the farmers, bio-accumulation and translocation of metals
between different GLV species, the effect of different cooking practices on heavy metal
contents in GLV and in vitro bioaccessibility of heavy metals in gastrointestinal
fractions after dietary ingestion of raw and cooked forms of GLV.

The average concentrations of Cd, Cu, Ni, Cr and Pb in the tested soils were 1.45+1.15,
66.5+59.52, 51.5+45.51, 48.4+42.9 and 39.7+32.26 mg kg!, respectively in the tested
areas. Unlike other elements, the levels of Ni detected in the irrigated water samples
collected from Wellampitiya, Kolonnawa and Kahathuduwa areas have exceeded the
WHO/FAO safe limit. The mean concentrations of heavy metals tested in all fields and
market GLV exceeded the WHO/FAO safe limits, except for Cu. The Wellampitiya,
Kolonnawa, Pettah and Kottawa areas showed significantly higher (P<0.05) metal

contaminations in GLV compared to those of Piliyandala, Bandaragama, Kahathuduwa

Xii



and Delgoda areas. The GLV collected from the market sites have shown slightly
increased levels of heavy metals compared with the production sites, but the differences
were not significant at P<0.05. The soil pH and organic matter contents have negatively
correlated with the heavy metal contents of GLV. The Pb concentrations in the soils and
GLV grown closer to the road sides (5 m) were significantly higher than the samples
taken farther away from the road sides (> 50 m). Except for Cd in TSP fertilizer, other
analyzed heavy metals in manure and fertilizer samples complied with the SLSI
standard limits. Irrespective of the species and the location, all the collected GLV
showed the distribution pattern for the heavy metals as: roots>stems>leaves. The
highest metal bioaccumulations were shown Kobhila, while the least accumulations were
observed in Thampala, with few exceptions. The magnitude of influence of cooking
practices in reducing heavy metals in GLV wvaried as; Blanching>Stir-
frying>Cooking>Raw, for each heavy metal tested in the study. The average
bioaccessibility (%) of Ni, Cd, Cr and Pb in GLV were significantly higher (at P<0.05)
in the gastric phase than in the intestinal phase, except for Cu. Despite the higher total
heavy metal concentrations found in GLV, the bioaccessible fractions of heavy metals
were significantly low (at P<0.05) in raw, cooked and stir-fried GLV samples. From the
study, it became apparent that Kolonnawa and Wellampitiya areas are not suitable for
GLV cultivation and more appropriate heavy metal remediation techniques should be

sought in the respective areas to ensure consumer food safety.
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