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Reduction of Cooking Oil Fume Exposure Following an Engineering

Intervention in Chinese Restaurants

Chih-Hong Pan*?, Chug-Chun Liu!, Shun-Chih Wang?!, Kuen-Yuh Wu3#,
Chang-Chuan Chan?®

YInstitute of Labor, Occupational Safety and Health, Ministry of Labor,
Taipei, Taiwan

2School of Public Health, National Defense Medical Center, Taipei,
Taiwan

3Institute of Occupational Medicine and Industrial Hygiene, College of
Public Health, National Taiwan University, Taipei, Taiwan

“Legislative Yuan, Taipei, Taiwan

Objectives: Cooking oil fumes (COF) are created and released into the
environment when food is fried, stir-fried or grilled using cooking oil at
high temperatures. Cooks are occupationally exposed to COF. Particulate
matter (PM) and polycyclic aromatic hydrocarbons (PAHSs) are important
components of COF. Airborne PM are associated with cardiopulmonary
mortality and morbidity, oxidative stress, and inflammation response in
humans. PAHs are related to lung and bladder cancers. Therefore, effective
measures are necessary to reduce human exposure to COF. This study
attempted to use a new engineering intervention measure, embracing air
curtain device, to increase the capture efficiency of kitchen range hoods

and reduce COF exposure for Chinese restaurant workers.

Methods: This study installed the embracing air curtain device (EACD) in
six Chinese restaurants in which the cooks complained of COF exposure.
The EACD was introduced to these kitchens. Before- and after- installation

measurements were taken to compare changes in PM and PAHSs in kitchen
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air, and in levels of urinary 8-hydroxy-2’-deoxyguanosine (8-OHdG) and
malondialdehyde (MDA). The association of PM and PAHSs in air and 8-
OHdG and MDA in urine was evaluated by linear mixed—effects regression

analysis.

Results: The results for the six restaurants studied showed that geometric
mean kitchen air levels of PMjo, PM,s, PM1 o, and total particulate PAHs
were significantly reduced after the engineering intervention was
implemented with the EACD. Urinary levels of 8-OHdG and MDA in
cooks were significantly lower after the EACD installment. PM;s, PM;
and benzo(a)pyrene (BaP) levels were positively associated with urinary 8-
OHdG levels after adjusting for key personal covariates. Furthermore,
urinary MDA levels in cooks were positively associated with BaP levels

after adjusting for key personal covariates.

Conclusion: This study demonstrates that the EACD is effective for
reducing COF and oxidative stress levels in cooks working in Chinese
kitchens.

Keywords: cooking oil fumes, lung cancer, polycyclic aromatic
hydrocarbons, embracing air curtain device, engineering intervention

Table 1. Comparisons of PM and PAHs before and after engineering intervention in this Study (n=45)

Variable Before EACD installation After EACD installation Reduction rate (%) P value
GM  GSD GM  GSD
PM, (ng/nr’) 1314 26 449 15 65.8 <0.001
PM, 5 (pg/m’) 90.6 22 370 16 592 <0.001
PM, ¢ (ng/m?) 65.7 2.0 291 15 55.7 <0.001
Pyrene (ng/m?) 3.7 44 1.0 3.9 73.0 <0.001
Benzo(k)fluoranthene (ng /m?) 1.8 2.1 05 1.9 722 <0.001
Benzo(a)pyrene (ng /m?) 85 23 24 22 71.8 0.033
Benzo(ghi)perylene (ng /m?) 48 27 12 24 75.0 0.003
Dibenzo(a,e)pyrene (ng /m?) 09 43 02 63 77.7 <0.001
Summed PAHs (ng /m?) 242 27 59 27 75.6 0.007
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(®)
Figure 1. The three-piece U-type embracing air
curtain device is a blowing device which includes (a) a
control panel and (b) a cast-iron protection cover that
encloses motors and air curtain generators
Wall ﬂ Receiving hood
' / / COF control space
}.-'/ 4 //.
Left side air curtain Right side air curtain
y v//

Figure 2. The three-piece embracing air curtain device is applied in the
kitchens of Chinese restaurants for engineering intervention of cooking
oil fumes (COF)
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AOSHRI 2018 in Taiwan

Dr. Lin-Hui Chung
Vice Chairperson
Institute of Labor, Occupational Safety and Health, Taiwan

AOSHRI 2018 1in Tatwan

Asian Occupational Safety and Health Research Institutes Meeting 2018

2009 2012 2015 2016
China Malaysia Singapore Sri Lanka
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Division of OSH Exhibitions
For promotionand dissemination of research results, knowledge of

Taiwan ILOSH

Division of Labor Market
For research on industrial
development and labor
demand, labor force
participation rate, labor and
cconomic analysis,
summanzed secunty functions,
ctc.

Division of Labor Relations
For rescarch on Industrial
relations, working conditions,
labor welfare, labor insurance,
cte,

Nano-Processes

* Research on Safety Culture
* Research on Musculoskeletal Disorder Prevention
* Research on Occupational Safety and Health of

Taiwan ILOSH

Research Accomplishments

* Build and Facilitate Healthy Working Environment
» Safety and Health Exhibition
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AOSHRI 2018 in Taiwan

November 1(Thursday)- 3(Saturday),
2018

AOSHRI 2018 1n Taiwan
Meeting Agenda (Draft)

*Sign in

*Opening ceremony
(performance)

* Representatives of various
countries report on the status
of occupational safety and
health research in their own
countries

* Report on research
achievements in occupational
safety and health in Taiwan

*Group discussion or | * Visit activities

seminar : .
* End of the meeting —

* Discussion on ways of selection of secretary-
cooperation/memorandum | general/the host
(draft) country of the next

- meetin
* Cultural exchanges g

— g | Bid farewell
Evening dinner (cultural

performance)
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AOSHRI 2018 1n Taiwan

Research achievements in Taiwan ILOSH (draft)

* Prevention of Heat Stress Hazards
* Application of the IoT Technology in OHS

Group discussion/ cooperation(draft)
* A Cognitive Survey of Labor Safety and

Health Status
* Share the OHS film

AOSHRI 2018 1n Taiwan

Cultural exchanges(draft)
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AOSHRI 2018 1n Taiwan

Visit activities(draft)

Contact information

® Dr. Lin-Hui Chung
Vice Chairperson
Email: inhui@mail.ilosh.gov.tw

® Dr. Chun-Wan Chen
Researcher & Director
Email: wann@mail.ilosh.gov.tw

® Dr. Chih-Hong Pan
Associate Researcher
Email: chpan@mail.ilosh.gov.tw
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