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INTRODUCTION 

In Maharashtra sugar industry is one of the popular agrobasedindustry,plays a key role in 

economy,The health of the sugar industry worker is affected by adverse workplace environment, 

lack of safty measures and lack of welfare schemes.The occupational health problems in this 

sector are many and are attributable to variety of occupational stresses viz. high intensity noise, 

excessive heat, high concentration of dust, fumes of toxic gases and chemicals, shift work,night 

shift, excessive work load etc. 
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ABSTRACT 

India is the second largest country in the world as for as sugar production is concerned next to 

Brazil. In Maharashtra state it is important agro based industry plays a key role in economy, 

provides employment to thousands of workman from rural areas. The working and living 

conditions of the sugar industry workers are extremely poor. The workers health is affected by 

many occupational stress factor such as high intensity noise, excessive tempreture ,high 

concentration of dust, toxic fumes of gases, chemicals etc. In present investigation randomly 

seleted fifty worker from sub department of engineering section were assessed for differential 

count .Workers from general office constitutes control subject.It was found that workers from 

cane yard , mill, boiler and bagasse baling section shows significant neutrophilia and the 

workers from power turbine showsneutrophilia and eosinophilia. 
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         For refining of sugar from sugar cane is the two step operational procedure completed in 

various processing units or sections.Inthe first step juice is extracted from sugar cane in 

engineering section and in the second step the crystalline sugar is manufactured in manufacturing 

section. The present study is carried out in engineering section of sugar industry which 

constitutes following sub section viz. cane yard, mill, boiler, bagasse baling and power turbine . 

The Laboratory of Physiology, Department of Zoology, Shivaji University, 

Kolhapur(India) is engaged in extensive work in toxicology, occupational physiology and some applied 

problems in textile, foundry, dairy and sugar industry. In many jobs, the workers were exposed to 

various types of health hazards and environmental stress factors. Haematological studies on 

poweloom workers were carried out by Sawant et al.(1996).Haematological changes in rat in 

response to cotton dust   exposure were carried out bySawant and Dubal (1997).Haematological 

studies on textile workers in Ichalcarangi  was carried out by Gaikwad (1997).Cotten dust 

induced  nutrophillia in power loom workers  at Ichalkarangi were studied by Sawant et 

al.(2000).The effect of cotton dust and associated endotoxin (s ) on red cell count in textile 

environment were studied by Sawant and Sanandam (2001).  

MATEIRAL AND METHOD 

Study area 

The observational  study was carried  out in PadambhushanDr.Naganath Anna 

NayakawadiHutatmaKisanAhirSahakariSakharKarkhana,Walwa.Dist.Sangli.Nationally 

renowned for the recovery of sugar.The industry provides employment to 324 permanent 

workers. 

Selection of subjects 

The study sample comprised of male permanent workers employed in the sugar 

factory.About fifty subjects were randomly  selected i.e. ten from  each sub department of 

engineering section of sugar industry viz.cane yard, mill, boiler, bagasse baling and power 

turbine A control group constitutes ten subjects, office workers those who are not exposed to 

sugar industry workplace environment.A complete history of the workers was recorded with 

respect to duration of occupational exposure, respiratory symptoms,smoking habits and 

socioeconomic status with due consent in a    pre-structured proform. 

Methods 

The Sound level was recorded by sound level meter in decibel(dB). Recording of thermal data 

such as dry bulb temperature was made in different sections during working hours.   The 

sampling of the dust was done by High Volume Sampler. The amount of respiralable  suspended 

particulate matter is observed directly with sampler. The anthropometric measurement (Standing 

height and weight etc.) was recorded.for the differential count  The blood film stained with 

Wright’s stain was examined under the high power of microscope for identification of cells and 

to determine the cell morphology. 
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RESULT AND  DISCUSSION 

 

Fig 1. 

Fig 1 indicates noise level and temperature at sugar industry engineering section. It is observed 

that high intensity noise is generated at the power turbine section (105dB). The temperature is 

comparatively high at boiler section(43
0
C)  . 

Table: 1. Dust concentration in sugar industry environment engineering section 

 

The dust concentration  at sugar industry  enginnering section was recorded and it has 

been significantly found that the concentration of suspended particulate matter is 545 µg/Nm
3
 

and respirable particulate matter is 182µg/Nm
3
 at the cane yard section .In bagasse baling section 

the concentration of suspended particulate matter  is 1245 µg/Nm
3
and respirable particulate 

matter is 415µg/Nm
3 

Table :2. Anthropometric measurement of workers in engineering section of sugar industry 

Section Age(yrs) Height(Cm) Weight(Kg) Employment time (Months) 

General Office  39.8±5.808 159.4±5.542 58.9±11.030 101.04±20.69 

Cane-yard 40.3±7.543 161.2±7.068 58.2±11.013 109.80± 14.46 

Mill 39.2±7.729 165.1±3.446 64.0±7.024 97.20±  23.82 

Boiler 42.7±7.360 161.7±4.029 59.6±10.373 121.80± 37.76 

Bagasse Baling  40.8±7.330 162.8±4.131 60.1±11.100 82.80± 19.86 

Power Turbine 40.3±5.908 162.9±3.665 56.6±5.232 105.60±18.04 

Values are means ±S.D. 
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Table 2.indicates Anthropometric measurement of workers in engineering section of 

sugar industry.The workers are middle aged ,the age ranges from 39 to 42 years. The Workers 

are exposed to sugar industry work place environment for eight to ten years. 

Table 3. Mean value and standard derivation of differential cell count in sugar industry workers  

engineering section. 

Table 3.indicates mean value and standard derivation of Differential cell count in sugar 

industry workers  engineering section. It was observed that the percentage neutrophils were high 

in cane yard, mill and  boilersection.It was significantly higher at bagasse baling section. The 

percentage of eosinophils was higher at power turbine, mill and boiler section. 

In  the sugar industry engineering section workers  work in adversese working conditions  .The 

health of the workers is mainly affected by working environment and working conditions. In 

present investigation it was observed that there is significantly high percentage neutrophils in 

workers working at cane yard, mill, boiler and bagasse baling section. The elevation in 

neutrophil percentage may be attributed to the bodies response to the inhaled dust particles at 

cane yard, mill, boiler and bagasse baling section.An increase in percentage of neutrophils has 

been reported in pulmonary mycotoxicosis (Lecourset al. 1986) due to inhalation of cotton plant 

dust. 

It has been reported that the hemp and cotton textile workers exhibit an increase in the 

number of polymorphonuclear leukocytes in the nasal fluids (Merchandet al. 1975). Likewise 

PMNS are elevated in bronchoalveolar lavage samples of byssinotic cotton workers 

(Baureta.1993). An increase in the number of polymorphonuclear leukocytes in the airways of 

gunea pigs exposed to water extracts of bale cotton has been reported (Rylander and Nordstand, 

1974). 

Sharma (2001) reported leukocytosis, neutrophilia and elevated ESR and increased level 

of quantitativeimmunoglobulins and C-creative protein in patients with hypersensitivity 

pneumonitis. Elevated levels of neutrophils has been reported in rats and canines on inhalation of 

concentrated ambient particles Clarke et al. (2000).Increased neutrophil percentages and 

decreased macrophage percentage were demonstrated from BALF from higher grade of 

Section Neutro % Lympho % Eosino % Mono % Baso % 

General Office  65.70± 1.00 25.60± 1.20 3.60± 0.49 3.60± 1.11 1.50± 0.05 

Cane-yard 69.50± 2.33 23.50± 2.94 2.90± 0.83 2.70± 0.78 1.40± 0.49 

Mill 69.00± 2.41 23.50± 1.75 4.10± 1.22 2.20± 0.4 1.20± 0.4 

Boiler 69.00± 1.18 23.80± 0.98 4.10± 1.14 1.90± 0.54 1.20± 0.54 

Bagasse Baling  70.80± 1.47 23.00± 1.48 3.00± 1.34 2.00± 0.63 1.20± 0.40 

Power Turbine 64.40± 1.02 25.90± 1.70 5.70± 1.19 2.60± 1.02 1.40± 0.49 

Values are means ±S.D 
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pulmonary TB (Thomas et al. 2002).Peripheral blood leukocytosis with neutrophilia observed in 

hypersensitivity pneumonitis (Schuyle, 2002). 

In present investigation it was found that there is significant low level of neutrophils 

percentage in the workers working in power turbine section. The percentage of eosinophils was 

also significantly high in these workers. ,similar finding reported by Sembulingam et al. (1998) 

have observed significant reduction in neutrophil percentage and increased eosinophil percentage 

in albino rats on exposure to chronic noise stress. In sugar industry power turbine section noise 

level was (105 dB). This excessive noise level may be the main cause for this reduction in 

neutrophils and increase in eosinophils. 

Joseph et al. (1991) indicates a decrease in WBC count, neutrophilia, eosinophilia and 

lymphocyteopenia in albino rats as the effect of acute heat stress. Thus, the improvement of 

hygienic norms on dust, noise as the most widespread of occupational environment is necessary 

for the maintenance of the health status of workers and for creation of the environment for 

productive and qualitative labour.  
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