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Abstract- One of the agents which are contained in rice dust and become a trigger of inflammation the 
respiratory  is LPS endotoxin. The purpose of this study was analyzing the effect of the increase of LPS 
endotoxin toward the increase of C-RP and the decrease of lungs  function. This study was an analytical 
observational with design of longitudinal prospective study. The samples were 11 respondent  in Palur 
Kebonsari village. The data collection were interviewing, measuring the personal dust and LPS endotoxin, lungs 
function and the content of C-RP cross shift. The dependent variables were the content of C-RP and lungs 
function. The independent variable was the content of LPS endotoxin. This study showed the average of the 
worker’s age was 35,64 years old, work time was 5 years, the 63,6% of them were medium smokers. After 
working in 8 hours, the personal dust  was 1,47 mg/m3 and the average LPS endotoxin was 91,1 EU/ m3. The 
increase of C-RP was 0,94  mg/L.The decrease of FVC (63,6%) and FEV1 (45,5). The personal LPS endotoxin 
affected the increase of C-RP and the decrease of lungs function.The conclusion was increase of LPS endotoxin 
in grain rice affect the increase of C-RP and lungs function. 
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1. INTRODUCTION 

Agriculture is one of the industries aspect that 
have the potential adverse health effects. Chronic 
exposure of various activities in agriculture can lead 
to diseases such as rhinitis, sinusitis, asthma, chronic 
bronchitis, chronic obstructive pulmonary disease 
(COPD) and hypersensitivity pneumonitis (Eduard et 
al., 2009; Kirkhorn) But health problems that often 
arise in the industry agriculture is the respiratory tract 
due to exposure to organic dust especially dust grains 
(Prakash et al., 2010; Dhillon et al., 2011). 

There are many agents that are present in organic 
dust. One of the agent contained in the rice dust and 
lead to inflammation of the airways is endotoxin LPS 
(Ghosh et al., 2014). Endotoxin is a molecule that is 
contained in the membrane that surrounds the cell 
wall of negative types of bacteria in the air when the 
bacteria die (Schwartz et al., 2010). 

As research conducted by Lusno, (2013) exposure 
to dust containing endotoxin LPS rice may cause a 
decrease in lung function. In the study conducted by 
Thorn (2001) that pajajan endotoxin LPS given to 
healthy people through inhalation with different doses 
will involve inflammatory cells, respiratory epithelial 
cells and the release of certain cytokines. With the 
results of exposure to <0.5 mg does not cause acute 
response, 0.5ug cause changes in blood 
polymorphonuclear (PMN), 5 g will be an increase in 

C-RP, 50 g causes a fever and changes in lung 
function. 
 
 
 
C - reactive protein (C-RP) is an acute phase serum 
protein formed in the liver (hepatocyte cells). This 
protein is formed in response to cytokines produced 
by macrophages including IL-1 and IL-6. This protein 
increases for various circumstances in response to 
inflammation, trauma, or infection. This protein has a 
role in protection against infection, tissue cleansing 
useless, autoimmunization prevention and regulation 
of the inflammatory response. C-RP regarded as 
prototypic acute phase reactant in humans due to its 
concentration in the blood increases to several 
hundred micrograms per milliliter in the first 6-48 
hours of the acute phase response (Baratawidjaya, 
2012 and Du Clos, 2000). 

The purpose of this study was to analyze the effect 
of exposure to dust endotoxin LPS in rice mills to 
increased serum levels of C-RP and a decrease in 
pulmonary function (cross shift) on rice milling 
operator. Results of preliminary observations on the 
get that during the rice milling process all workers did 
not use personal protective equipment (PPE). 
Subjective complaints obtained by the writer from 
interviews that workers experienced respiratory 
symptoms such as cough and tightness due to dust 
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generated during work. If the condition is left is 
possible occupational diseases is increasing so it can 
reduce labor productivity affecting their income. 

2. RESEARCH METHODS 

This type of research is analytic observational 
prospective longitudinal study design. The population 
in this study is a rice mill operator in the village Palur 
Kebonsari Madison County. Rice mill operators who 
made respondents in this study is the workers who 
work in the rice milling industry ranging from rice 
milling to packing. Observations were made on 25 
rice mill operator. Where sampling is done randomly 
and met the inclusion criteria that had been worked> 
of 2 years and does not have a work history that can 
cause respiratory disorders. The sample size was 11 
people by using the formula: 

 

 
 

Information : 
Zα : adjusted standard deviation for α 1 Way test 
(1,65). 
Zβ : adjusted standard deviation for β (β=0,20 z = 
0,84). 
ρ :  Correlation Coefisien between expected variable. 
Aminatus (2013) research explained that  ρ = 0,712 
Ln : function logaritma “ln” 
 

Data obtained by conducting interviews using a 
questionnaire so that respondents get the characteristic 
data such as age, years of service and smoking habits. 
Smoking habits were measured using Brikman index 
is the result obtained from the multiplication between 
smoking duration in years multiplied by the number 
of cigarettes smoked per day, smoking habits 
following criteria: light smokers = 0-200 pack years, 
Medium: 200-600 pack years, Weight :> 600 pack 
years. 

Personal dust concentration measurement using 
the Personal Dust Sampler tool. LPS endotoxin 
measurement by sandwich ELISA techniques with 
methods Amebocite lysat Limulus (LAL). 
Measurement of pulmonary function by using a 
spirometer. Measured levels of C-RP conducted using 
florescence examination immunology I-Chroma TM 
Reader. To analyze the effect of LPS endotoxin 
exposure to elevated levels of C-RP serum and a 
decrease in pulmonary function using multiple linear 
regression test 

3. RESULTS AND DISCUSSION 

Rice mill is a place that is vulnerable to exposure 
to dust containing endotoxin LPS, rice dust produced 
from some processes starting from the rice drying, 

storage prior to milling, grinding, repackaging and 
storage of rice. Respondents in this study were 
included in the criteria for inclusion work> 2 years 
and never work in a place that can cause respiratory 
problems. 
Table 1. Respondent Characteristic 
 

Characteristic Rice mill 
operator 

 

         
F 

 
               % 

  

Age (Years) 
(mean : 35,64; 
SD=6,03) 

    

21 – 30 2 18,1   
31 – 40 5 45,5   
41 – 50 
 4 36,4 

  

Work Period (Age) 
(mean : 5 ; SD=2,36) 

    

2 – 4 5 45,5   
5 – 7 5 45,5   
8 – 10 1 9,0   

  
  
Smoking Habit 
(mean : 286,8; SD=132,89) 

    

rarely : 0-200 4 36,4   
Medium : 201-600 7 63,6   
often : >600 0 0   

 
Table 1 shows that the average age of 35.64 rice 

mill operator. With a minimum age of 25 years and 
maximum age of 43 years. Age is one 
epidemiological variable according to the (person) 
who always note where the mortality and morbidity 
virtually all circumstances show the relationship with 
age (Notoatmodjo, 2003). According to Noor (2008) 
Age is the main characteristic of respondents as age is 
closely linked to the risk of certain diseases and 
exposure, where the older age groups will be more 
susceptible to certain diseases this is because the level 
of exposure as well as the course of the disease 
process in the body (pathogenesis ) which may take a 
long time. In this study showed the average tenure of 
5 years tenure in which the highest rice mill operator 
is 10 years old. And the lowest working period of 2 
years. For a long time when working continuously 
breathe air polluted by allowing workers to 
respiratory infections. According Suyono et al., 
(2001) stated that exposure to relationships effect 
depend on long exposure. 

In this study showed that 63.6% rice mill operators 
are moderate smokers. Smoking habits were measured 
using Brikman index is the result obtained from the 
multiplication between smoking duration in years 
multiplied by the number of cigarettes smoked per 
day, smoking habits following criteria: light smokers 



International Journal of Research in Advent Technology, Vol.3, No.8, August 2015 
E-ISSN: 2321-9637 

 

81 
 

= 0-200 pack years, Medium: 200-600 pack years, 
Weight :> 600 pack years. 

According Suyono et al., (2001) Cigarette smoke 
can cause irritation of the lungs and into the 
bloodstream. A decrease in vital capacity of the lung 
is more affected by smoking compared to some 
occupational health hazards. Smoking can cause 
changes in the structure and function of the 
respiratory tract and lung tissue. Smoking habits will 
accelerate the decline in pulmonary function. 
According Dhaise et al (2000) dusty environment 
with a workforce who smoke tend to result in 
respiratory disorders compared to workers who are in 
the same environment but do not smoke. 

Research Gold et al (2005) in the United States 
shows the results of the dose-response relationship 
between smoking and low levels of FEV1 / FVC, and 
FEF 25-75%. Total cigarette consumption as much as 
10 cigarettes per day was found associated with a 
decrease in FEF 25 to 75% compared to people who 
do not smoke. 

Measurement of personal dust levels were 
measured using the Personal Dust sampler which is 
expected to portray the dust content of each 
respondent. Personal dust concentration measurement 
results show the following: 

 
Table 2 Personal dust levels of rice mill operator 
 

Personal dust levels F % 
≤ NAB ≤ 3 mg/m3) 11 100 

> NAB (> 3 mg/m3) 
0 
 

  0 

 
Mean 

          
1,47 

(0,602) 

 

Source: Primary Data 
According Lestari (2010) Dust is one form of solid 

aerosols resulting from the destruction process, 
sanding, fast collisions, explosions and decrepitating 
(breakdown due to heat) from organic and inorganic 
materials, such as stone, rock ore, metals, coal, wood 
and plant seeds. Factors that can affect the movement 
of the particles. 

Dust levels were measured by the personal 
respondents using a Personal Dust Sampler (PDS), 
based on material of Regulation of Manpower and 
Transmigration No. Per.13 / Men / X / 2011 on the 
Threshold Value Factor Physical and Chemical 
Factors in the workplace is 3 mg / m3. 

In this study found average levels of personal dust 
rice mill operator at 1.47 mg / m3 (under NAB). This 
study is different from that performed Lusno (2013) 
that the workers working on the rice mill operator 
showed above NAB is equal to 5.68 mg / m3. 

Measurement of endotoxin levels of personal by 
using Sandwich ELISA techniques with methods 
Amebocite lysat Limulus (LAL) The results of the 

measurement of endotoxin personal rice mill 
operators are shown in Table 3 below. 

 
 

Table 3 LPS Endotoxin Level of personal rice mill 
operators 

  
Endotoksin levels 

of mill dust 
(EU/m3) 

F % 

60-79 4 54,4 
80 – 99 4 54,4 
100-119 2              18,2 

120 – 129 1 9,0 
Mean 91,1(±21,87)  

 
Based on Table 3, threshold values endotoxin 

levels according to The Dutch Expert Committee On 
Occupational Safety (decos) by 90 EU / m3 or 9 ng / 
m3 (1 ng equivalent of 10 EU) .In this study the mean 
levels of LPS personal endotosin 91.1 EU / m3 (above 
NAV) in line with studies that have been conducted 
by Lusno (2013) found the average exposure to 
endotoxin in the rice mill at 232,22EU / m3 (above 
NAB). 

LPS endotoxin derived from the cell wall of 
integral components (lipopolysaccharide) gram-
negative bacteria (such as meningococcal). LPS 
endotoxin is often issued at the time of lysis 
circumstances and resistant to heat and is stable at a 
temperature of 1000C (Sears et al, 2011; Brooks et al, 
2008) 

A lipopolysaccharide endotoxin from the 
bacterium that can be responded to by the cells 
inflamator and resulting inflammation by releasing 
inflammatory mediators compounds such as 
eosinophils, neutrophils, monocytes, macrophages, 
proinflammatory cytokines. Inflammatory cells and 
structural cells are activated as a result of 
inflammation in asthma will generate reactive 
oxidants and nitrogen (ROS and RNS) in response to 
some stimuli (Caramori Pusparini 2004 in 2012) 

Do et al, 2008 states the LPS endotoxin contained 
in the rice dust with chronic exposure will lead to an 
increase in the acidity of the airway, which at the time 
of acute conditions LPS endotoxin exposure on rice 
dust causes oxidative stress (oxidative stress). 
Oxidative stress is an increase in reactive oxygen 
intermediates (ROI) that toxins exceed endogenous 
antioxidant defenses. This cause occur excess free 
radicals that will react with fat, protein, cellular 
nucleic acids, resulting in damage to local and 
specific organ dysfunction. 

Lung function measurements by using a 
spirometer. Measurements were taken at the time 
before work and after work (cross shift). The 
parameter used for the examination of pulmonary 
function is ∆ FVC and FEV1. 
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Table 4 ∆ FVC dan ∆ FEV1  levels of rice mill 
operator. 
   

 ∆ FVC ∆ FEV1 
 N % N % 

Increase 4 36,4 5 54,5 
Decrease 7 63,6       6 45,5 
Totaly 11 100,0 11 100,0 
Mean 
(SD) 

0,134(±0,361)        0.156(±0,420) 

Source: Primary Data 
 

Table 4 shows that after working for 8 hours in a 
rice mill based on measurements using the spirometer, 
rice mill operator ∆ mean FVC was 0.134 (± 0.361) 
and the mean ∆ FEV1 was 0.156 (± 0.420). Where 
workers decreased by 63.6% FVC and FEV1 were 
decreased by 45.5%. Examination of lung function 
that is often done to portray the respiratory function is 
as the strength of the vital capacity (FVC = Forced 
Vital Capacity) is the total volume of air that is 
expelled with the maximum and quickly, after doing 
an inspiration to the fullest. To determine the presence 
of pulmonary function disorders is necessary to check 
lung function. Which takes at least two parameters: 1 
second forced expiratory volume (FEV1) and forced 
capacity (FVC) (Ikawati, 2011). 

According to the American Thorac Society, that 
the accuracy of the measurement results are affected 
by the respondent spirometer difficulties and tightness 
at the time of measurement, the respondents are less 
able to understand the instructions given, there are air 
holes during the measuring process takes place 
(Leader 2014). 

Strength expiratory volume in time (Forced 
expiratory volume = FEV) is the volume of air that is 
expelled at the time of maximal expiratory quickly 
after doing the maximum inspiration is calculated 
within 1 second (FEV1), 2 seconds (FEV2) or 3 
seconds (FEV3 ). The percentage ratio of FEV1 to 
FVC is 80% of normal people (Levizky, 2007). 
Table 5  pulmonary function values distribution of 
rice mill operator 
  
 Pulmonary function value 

Early last 
N % N % 

Normaly 6 54,5 4 36,6 
Obstrution 0 0 0 0 
Restriction 5 45,5 7 63,6 

Mixed - - - - 
 

From the above table 5 it can be concluded that 
most of the rice mill operator since the beginning of 
the study had experienced a restriction 45.5%., And 

which is still normal 54.5% .And after working 8 
hours a distribution of pulmonary function values 
decreased pulmonary function with the results of 
respondents ritriksik experiencing 63.6% and normal 
and 36.6% of respondents. 

Levels of C-RP in the serum of respondents were 
analyzed using ELISA method. Results Levels of C-
RP measurements in serum rice mill operators are as 
follows: 

 
Table 6  C-RP serum levels of rice mill operator 
 

∆ C-RP N         % 
Increase 5         45,5 
Decrease 

Fixed 
4 
2 

            36,4 
            18,1 

Mean 0,94(±1,24)  
Source: Primary Data 
 

From Table 6 above is known that most of the rice 
mill operator 45.5%) have elevated levels of C-RP 
serum, decreased 36.4%, and 18.1% remained after 
working for 8 hours. 

In the normal state of the C-RP contained in small 
amounts in the body. When there is an infection or 
tissue damage, acute levels of C-RP will increase and 
detected in 6-10 hours and peaked within 24-72 hours. 
C-RP has a half-life of 24 hours and levels of C-RP 
will decrease within 3-4 days. Severity of reaction 
acute inflammation and tissue damage can affect the 
height and duration of elevated levels of C-RP. A 
level of C-RP is not affected directly by the 
administration of anti-inflammatory drugs or 
immunosuppressant, or in patients with drug 
sitostatika leukemia (Widodo, 2004). 

Levels of C-RP in healthy people is below or equal 
to 1 mg / L. and levels of C-RP can increase when 
there is an acute phase stimulus within 4-6 hours and 
peaks within 24-48 hours up to a thousand times 
(Retnowati, 2005). Approximately there are 40 
plasma proteins that are defined as acute phase 
proteins. This definition is based on the change in the 
levels of these proteins in circulation after the 
inflammatory stimulus. 

 
Table 7 Multiple Regression Analysis Test 

between Personal Endotoxin levels. Age, Period Work 
and against Smoking habits ∆ C-RP Serum on Rice 
Milling Operator 
  
      
Variable   

                       
              β                                                          

∆ C-
RP 
p 

 
 

Endotoksin 
Personal 
Levels 

            
0,543 

                
0,013 

 

Age 
           -
0,347 

    
0,364 

 

Work                  
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Period 0,607 0,033 
Smooking 

Habits 
            

0,407 
    

0,203 
 

Table 7 shows that the levels of endotoxin 
personal ∆ smoke effect on serum levels of C-RP rice 
mill operator with p = 0.013 and β = 0.543. The 
results of the above it can be concluded that the higher 
levels of endotoxin in the blood will increase the 
levels of C-RP serum respondent. There is increasing 
evidence that the disease is caused by organic dust is 
primarily inflammatory. Among many agents present 
in organic dust, bacterial endotoxins are prime 
candidates for inflammatory reactions. According 
Heederik et al., (2000) In vitro studies on endotoxin-
related particles noted that animal waste and plant 
material contaminated with bacteria contributes most 
in touch with endotoxins. C-Reaction Protein is an 
alpha -globulin that appears in the serum in case of 
inflammation. Because it reacts with the C-
polysaccharide found in pneumokokkus that this 
protein called C-Reaction Protein (Sukis, 2012). In 
the normal state of the C-RP contained in small 
amounts in the body. When there is an infection or 
tissue damage, acute levels of C-RP will increase and 
detected in 6-10 hours and peaked within 24-72 hours. 
C-RP has a half-life of 24 hours and levels of C-RP 
will decrease within 3-4 days. Severity of reaction 
acute inflammation and tissue damage can affect the 
height and duration of elevated levels of C-RP. A 
level of C-RP is not affected directly by the 
administration of anti-inflammatory drugs or 
immunosuppressant, or in patients with drug 
sitostatika leukemia (Widodo, 2004). 

Multiple Regression Analysis between Personal 
Endotoxin levels. Age, Period Work and against 
Smoking Habit FVC ∆ Serum on Rice Milling 
Operator Palur village Kebonsari Madiun district in 
2015. 

Table 8 Test Multiple Regression Analysis 
between Personal Endotoxin levels. Age, Period Work 
and against Smoking habits ∆ FEV1 Serum on Rice 
Milling Operator Palur village Kebonsari Madison 
County 2015 
  
    Variable  

 

∆ FVC 

                P 
 

Endotoksin 
Levels 

-0.745 
                

0,014* 
 

Age -1,613 
                

0,017* 
 

Work 
Period 

0.818 
                

0,037 *        
 

Smoking 
Habits 

1,606 
               

0,007** 
 

*p< 0,05 (significant) 
 

Table 9 Test Multiple Regression Analysis 
between Personal Endotoxin levels. Age, Period Work 
and against Smoking habits ∆ FEV1 Serum on Rice 

Milling Operator Palur village Kebonsari Madison 
County 2015 
  
    Variable  

 

∆ FEV1 

                 
P 

 

Endotoksin 
Levels 

-0,600 
               

0,189 
 

Age -0.679 
               

0,491 
 

Work 
Period 

0.445 
               

0,463 
 

Smoking 
Habits 

0.679 
               

0,397 
 

 
From Tables 8 and 9 show that the personal 

endotoxin levels, age, years of service and smoking 
habits and the effect on FVC ∆ ∆ FEV1 no effect on 
the rice mill operator (FVC ∆ β = -0.745 p = 0.014) 
and (∆FEV1 β = -0.600: p = 0.189) 

Based on epidemiological studies in populations of 
farmers and workers in the cotton textile mill suggests 
a link between exposure to endotoxin response to 
acute changes in lung function, which will be 
accelerated decline in lung function and asthma 
Chronic nonalergi (Smit, et al., 2008; Eduard. Et al., 
2004; Thorn, et al., 2001). 

On examination pulmonary function involves at 
least two parameters, namely when 1 second forced 
expiratory volume (FEV1) and forced capacity 
(FVC). If FVC ≥ 80% and FEV1 / FVC ≥ 70% then 
said lung function within normal limits. If FVC <80% 
FVE1 / FVC ≥70% ritriksi said. If). If FVC ≥ 80% 
and FEV1 / FVC <70% then said lung function in a 
state of obstruction, if FVC <80% and FEV1 / FVC 
<70% then said lung function in a state of obstruction 
and ritriksik. It said if the obstruction of air pollutants 
that enter the respiratory tract mucus that causes 
narrowing will occur in the respiratory tract. While 
ritriksi describing lung development disorders due to 
the elasticity of the lung barrier. This dkarenakan 
incoming air pollutants accumulate into a fiber 
network in the alveolar wall so it cannot inflate the 
alveolar wall perfectly (Alsagaff, 2010) 

In the study of age affects the lung physiology 
with decrease the value (β = -1613 p = 0.017) it is in 
line with the theory that age is an important variable 
in terms of occurrence of pulmonary function 
impairment. The increasing age, especially those 
accompanied by poor environmental conditions as 
well as the chances of developing a disease, then the 
possibility of decline in lung function may occur 
larger. Along with increasing age, lung capacity will 
also decrease. Lung capacity of people aged 30 years 
and above the average of 3,000 ml to 3,500 ml, and in 
people in their 50s lung capacity less than 3,000 ml 
(Khumaidah 2009). This research is also consistent to 
Mengkidi Research (2006), the population of the 
cement factory workers in South Sulawesi are 
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exposed to cement dust showed that age is a risk 
factor for the occurrence of pulmonary function 
impairment. Also, in normal circumstances frequency 
age also affect breathing and lung capacity. Frequency 
of adults between 16-18 times per minute, at about 24 
times per minute the child was breathing in infants 30 
times per minute. Although the adult respiratory rate 
is smaller than the children and babies, but KVP in 
adults greater than children and infants. 

In this study there is a relationship between the 
tenure of the pulmonary function with the direction of 
the relationship positive by value β (β = 0818 p = 
0.37) it is not in accordance with the theory that long 
working period determines a person's exposure to the 
risk factors of lung function decline, According to 
Naini 2009 that the respirable dust also take a long 
time to cause respiratory problems, as well as the 
sensitiveness of workers to pollutants. At the time the 
study was not more specific categorized working lives 
and does not categorize the workplace exposure more 
specifically which categories of exposure to light, 
medium and high so this is a limitation of the study. 

In this study there is a relationship between 
smokings to lung physiology in a positive direction β 
relationship. With value (β = 1.606 p = 0.007) this is 
not in accordance with the theory according Mengkidi 
2006 workforce smoking and dusty environments are 
prone to respiratory disorders compared to workers 
who are in the same environment do not smoke. It is 
also according to Gold et al, 2005 which states that 
smoking in workers exposed to dust increase the 
possibility of occurrence of pulmonary function 
impairment. 

This can happen due to the limitations of the study 
were not examined physical exercise habits that can 
affect the results of the study in accordance with the 
theory put forward by Sumosardjuno, 1992 which 
states that smoking or working in a place where the 
air is polluted, will occur emphysema on lungs. But if 
exercising in the lungs will become stronger and 
protected from emphysema. 

Based on this limited number of researchers also 
did not examine superoxide dismutase, catalase ROI 
scavenger (phenolic glycolipid sulfatides, 
liporabinomanna), a key concept in theory 
antibacterial effector mechanisms activated 
macrophages include: producing NO, ROI, murder 
intrafagosom, acidification of the phagosome, the 
phagosome- lysosome fusion and reducing supply Fe, 
while efforts avoidance of microorganisms on the 
immune response, among others: producing molecules 
that damage ROI, among others: superoxide 
dismutase, catalase ROI scavenger (phenolic 
glycolipid sulfatides, liporabinomanna) 

 

4. CONCLUSION 

The results showed that the mean age of 35.64 years old workers, the average working period of 5 years, 63.6% are moderate smokers. After working 8
L. Analysis using multiple regression test showing 

that There is the influence of LPS endotoxin exposure 
to the increase in C-RP serum respondents where β = 
0.543 and p = 0.013. so that it can be concluded 
increased levels of endotoxin LPS will increase serum 
levels of C-RP respondents while working lives affect 
the increase in serum levels of C-RP respondents like 
β = 0, 607: p = 0.033. The longer the tenure effect on 
the increase in serum levels of C-RP. While age, 
smoking does not affect the increase in serum levels 
of C-RP. 

Based on the results of this study indicate that 
personal endotoxin levels, age, years of service and 
smoking habits and the effect on FVC ∆ FEV1 no 
effect on the rice mill operator (FVC ∆ β = -0.745 p = 
0.014) and (∆FEV1 β = - 0,600: p = 0.189) 

To reduce the occurrence of health problems, 
especially respiratory disorders of the rice mill 
workers caused by exposure to endotoxin should bear 
in rice miller seeks to provide protective equipment 
types No power Air Purifying Respirator or (NAPR) 
N Series (Not resistant to oil) to protect workers 
against exposure to endotoxin PS seta repairing 
ventilation systems, lighting and cleanliness of the 
work space. And it would need to conduct periodic 
checks of the respiratory symptoms and pulmonary 
function primarily (∆ FEV1 and ∆FVC) in order to 
know at an early workers who are at risk for health 
problems, especially respiratory disorder. 
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