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INTRODUCTION

 Rice dust is generated from several processes

including de-husking (the separation of

external husk from the rice grain), separation,

removal of bran layer (polishing) and moving

the grain along the conveyers

 Workers exposed to high rice dust

concentrations may suffer pulmonary diseases

that mimic silicosis due to the silica content

inside the dust (Newman,1986).



RICE DUST STRUCTURE UNDER 
ELECTRON MICROSCOPE

 Rice husk is covered with small needlelike hairs that 

project outwards as sharp, elongated spines (figs 4 and 

5)(Lim et al., 1984). 

 200-300 µ in length, 30-40 µ in diameter at the base, 

tapering into sharp ends (Lim et al., 1984). 

Source: Lim et al., 1984



GRAIN DUST 
COMPOSITION

 Organic dust from grain contains fungi, bacteria and their endotoxins, pollens, insects, and

arachnid mites and their debris (Swan et al., 2007).

 Apart from biological materials, grain dust also contains synthetic chemicals from pesticide

usage (Ahmad et al., 2014) and silica (Rosiah Osman et al., 2017; Korotkova et al., 2016).

 Numerous studies have shown that rice dust exposure is associated with respiratory

symptoms and impairment of lung function (Musa et al., 2000; Ghosh et al., 2014;

Dewangan & Patil, 2015; Vijayashankar & Rajeshwari 2018; Wickramage et al., 2017).

 The organic content in rice dust husk is known as a respiratory sensitiser (Ghosh et al., 2014).

Source: Korotkova et al., 201615
Figure 1: Rice dust



STUDY AIMS

• Limited studies documented the approximate concentration of dust inhaled by

workers during their work shifts.

• Therefore, this study aims to quantify dust exposure (PM2.5) among workers in rice

mill industries in east coast of peninsular Malaysia.

• Additionally, the Personal Protection Equipment (PPE) usage among workers

were also being investigated



MATERIALS & METHODS

• This study used Purple Air PA-II-SD (PurpleAir LIc, Utah, USA) device 

to measure the PM2.5 exposure of dust in rice mill industries. 

• The Purple-Air PA-II-SD Device or PA is a portable, lightweight 

particulate counter, air quality sensor that able to measure PM2.5

concentrations in either indoor or outdoor settings. 

• The PA device is a low-cost device that uses laser particle-counters 
to provide real time measurement of PM2.5. 

• It measured particle with a size range between 0.3 and 10 μm

diameter. It was set automatically convert PM measurements to 

mass concentration in PM1.0, PM2.5 and PM10. 

• The PurpleAir has been used to numerous studies to measure PM2.5

concentrations and proven to be reliable. (Gutpa et al., 2018; 

Karch et al., 2018; and Li et al., 2020).



MATERIALS & METHODS

• 31 workers were recruited from 5 workplaces

• PM2.5-dust exposure were collected on workers- assume as personal sampling.

• PM2.5-dust exposure were collected using PurpleAir-PA-II-SD

• Data collected were checked for consistency; PM2.5 difference did not

exceed 5 µg/m3 (Barkjohn, et al., 2022) and both sensors A and B were in

broad agreement on the one-hour average tab (R2>0.90) (Awokola et al.,

2020)

• Final data were averaged from both channels



Table 1: The dust-PM2.5  exposure concentrations recorded at five rice mills measured

HOW MUCH WAS INHALED?

The WHO guideline for the 24-hour average concentration of PM2.5 is 25 
µg/m³ to minimize health risks associated with short-term exposure to 
particulate matter.

21 times than 
recommended WHO value 

of 25 µg/m3

> 2 times than 
recommende
d WHO value 
of 25 µg/m3

Higher than a study conducted in Italy 
(Ielpo et al., 2020) and France 
(Mounier-Geyssan et al, 2007) 

(Max-PM2.5 281 µg/m3  & 360 µg/m3)



Table 2:  The dust-PM2.5  exposure concentrations across sections

DUST CONCENTRATIONS ACROSS SECTIONS



Table 3: Participants characteristics and PPE usage analysis

PPE?

58.1% used 
scarf/bandana as PPE



CONCLUSION

• Highest PM2.5-dust exposure recorded was 525.6 µg/m3

• Across sections, the top three highest exposure to PM2.5-dust was at Milling,

Storage and Drying Sections

• More than half of workers sampled do not practice proper PPE usage
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