The Source Characterization and Health Risk Assessment of Ambient Kitchen
Emissions in Commercial Kitchens

Keith Isaac Noni

Universiti Sains Malaysia, Malaysia

Author list (excluding presenting author)
Norhaniza Amil
Abstract

Ambient kitchen emissions contain volatile organic compounds (VOCs) and particulate matter (PM),
posing carcinogenic and non-carcinogenic risk on kitchen employees. The health risk of the staff must be
managed to provide them with a decent job that ensures their well-being. The objectives of this study
were to determine the concentration of ambient kitchen emissions in terms of total volatile organic
compounds (TVOC) and PM, to discern the health risk from exposure to ambient kitchen emissions, to
estimate the formation of air pollutants associated with VOCs in commercial kitchens, and to investigate
the correlation between kitchen scenario and cooking emissions using positive matrix factorization (PMF).
Sampling was carried out during cooking hours for a total of 6 days at 2 commercial kitchens within a local
university campus. Various air quality monitoring instruments were employed to measure VOCs and PM.
The results showed that the TVOC concentration was 2.97 + 1.26 ppm, the PM1o was 21.56 + 7.51 pg/m?3,
PM,s value was 19.51 + 7.07 ug/m3, PM; was 16.10 * 5.39 pg/m?3, and the PNC was 284992 + 72281
particles/m3. According to Malaysia’s Industrial Code of Practice Indoor Air Quality 2010 (ICOPIAQ 2010),
the TVOC value for the Cooked-To-Order condition exceeded the national limit of 3 ppm for an eight-hour
time-weighted average. Based on the US EPA Risk Assessment guide, all VOCs measured indicate “definite
risk” level with acetaldehyde posing the highest “definite risk” value overall. Acetaldehyde also
significantly contributed to the ozone formation potential. However, phenol dominated the formation of
secondary organic aerosol. The PMF revealed that a group of measured variables consisting of VOCs, and
gaseous pollutants of nitrogen oxides was a significant factor in both Cooked-To-Order and Buffet
conditions. Overall, the exceeding TVOC emissions and alarming carcinogenic risk values measured from
commercial kitchens poses a potential impact to the health of cooking employees.
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