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Assessment of NORM in fruits and vegetables from
local markets in Hartbeespoort, Mahikeng and

Pretoria

Abstract
This study’s aim was to determine the gamma activity concentration of NORM of (238U, 234U, 235U and
232Th); the gross alpha and gross beta activity concentration; estimation of absorbed dose rate; annual inges-
tion dose rate and the excess lifetime cancer risk (ELCR) in fruits and vegetables collected fromHartbeespoort,
Mahikeng, and Pretoria markets. The measured results will help the regulators to formulate guidelines and
regulations to ensure that fruits and vegetables were safe for human consumption. For this purpose, the agri-
cultural sample types: 4 fruits and 7 vegetables were collected. The samples were prepared and analysed at
the South African Nuclear Energy Corporation (Necsa) RadioAnalysis Laboratory using different techniques.
Gross alpha and gross beta activity concentration measurements were performed using the Oxford series
5 proportional gas-flow counter in fruit and vegetables. The neutron activation analysis (NNA) was used
to identify naturally occurring radioactive materials (NORMs) in fruits and vegetables using a combination
of high-resolution gamma-ray spectrometry and a high purity germanium HPGe) detector. The study also
showed that the gross alpha and gross beta activity concentrations obtained were higher than WHO refer-
ence of 0.1 Bq.g-1 and 1.0 Bq.g-1, respectively [1]. The activity concentrations of 238U, 234U and 232Th in
fruits and vegetables were lower than the world values of 35 Bq.kg-1 and 30 Bq.kg-1 [2]. The calculated ab-
sorbed dose rates from this study were lower than the world safety limit of 59 nGyh-1 [3]. The current study
showed lower annual ingestion doses of 238U and 232Th which are lower than the world annual ingestion
dose of 290 µSv.y-1 [2] and the recommended values of 250-400 µSv.y-1 [4]. The calculated excess lifetime
cancer risk in fruits and vegetables from Hartbeespoort, Mahikeng and Pretoria were lower than the world
safety limit of 2.9 × 10−4 mSv.y-1 [2]. Therefore, it can be concluded that consumption of fruits and vegetables
from Hartbeespoort, Mahikeng and Pretoria markets may not pose any health threats.
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