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ABSTRACT 
 
Present work is based on the physico-chemical analysis of effluents released from Saraya sugar factory and 
distillery.  It was found that both the industry consume huge amount of water and throw back almost and equal 
amount of effluent containing highly toxic material in solid and dissolved form.  Comparably distillery effluent was 
more worst than sugar factory having lower pH (4.89±0.007) and higher temperature (56.2±0.027 0C), electrical 
conductivity (3910±0.0032 µS/cm), free CO2 (986±0.05 mg/ml), alkalinity (3912±0.0012 mg/ml), chloride 
(6213±0.0029 mg/ml), total hardness (4477±0.015 mg/ml), calcium (2676±0.011 mg/ml), magnesium (1828±0.007 
mg/ml), total solid (91876±0.01 mg/ml), total dissolved solid (88265±0.008 mg/ml), total suspended solid 
(3611±0.03 mg/ml), nitrate (32.8±0.009 mg/ml), phosphate (1.2±0.0019 mg/ml), sulphate (803±0.02 mg/ml) and oil 
and greases (202±0.05 mg/ml). Conclusively it is quit unsafe for domestic and agricultural purposes. Therefore, it 
should be recycled and utilize further for industrial purpose only.  
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INTRODUCTION 
 

Recently great concern has been universally raised regarding environmental pollution as a side effect of rapid 
industrialization and subsequent urbanization [1]. Today, the main concern with environmental pollution is with it’s 
impact on the health of the present generation and the coming ones [2]. Our culture is completely river oriented and 
most of our important towns and urban areas are located on the bank of Major River. Unfortunately, untreated 
industrial wastes have been drained into the rivers and by river it is spreading over a large area [3,4]. Therefore, it 
directly affects lives of flora and fauna not only in the industrial area but also in agricultural fields, river and river 
beds, thereby creating secondary source of pollution [5]. Various industries have been continuously adding lot of 
waste water containing high level of nutrients, heavy metals and hazardous substances to the cultivable land [6]. 
However, effluents containing various metallic and nonmetallic elements act as nutrients but at the higher 
concentration they show toxic effects on seed germination and seedling growth, ultimately adversely affecting plant 
growth and yield in cultivated land [7]. Moreover, deaths of domicile animals of such polluted water have been 
reported increasingly [8]. 
 
Saraya sugar factory and distillery is the centre of north-east Uttar Pradesh in production of sugar and beverage and 
positively affect the rural economy. It is situated 20 km east to Gorakhpur city on Gorakhpur-Deoria road. During the 
production of sugar and beverage it flows out large amount of effluents with suspended solids, organic and inorganic 
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matters that have worst physico-chemial characteristics. These effluents run over a large area by river and river canal 
and disastrously affect the live of both the flora and fauna.  In the present investigation physico-chemical 
characteristics of effluents released from Saraya sugar mill and distillery was analyzed.        
 

MATERIALS AND METHODS 
 

The effluents from Saraya sugar mill and distillery was collected during the beginning of winter season (November-
December 2011) in glass bottles from the discharge channel and properly sealed. It was preserved by adding chemicals 
to analyze in the laboratory. For the assessment of various physico-chemical characteristics published protocol of 
APHA [9] was used.  
 

RESULTS AND DISCUSSION 
 

The results of the various physico-chemical analyses of effluents collected from Saraya sugar mill and distillery are 
presented in Table-1 having badly altered water quality. Temperature is basically important for its effect on certain 
biochemical reactions taking place in water for aquatic organisms [10]. Generally in the month of November-
December temperature of this area varies from 20 0C to 25 0C, but sugar mill and distillery throw out liquid having 
44.1±0.03 0C and 56.2±0.027 0C temperature respectively. Rise in temperature accelerate the chemical reactions that 
affect crop land adversely [11]. pH is one of the important biotic factor that serves as an index for pollution. The 
factors like photosynthetic exposure to air, disposal of industrial water and domestic sewage affect pH. The wide 
alteration in the pH value of effluent can affect the rate of biological reaction and survival of various microorganisms.  
 

Table 1: Physico-chemical properties of Saraya sugar factory and distillery effluents 
 

Parameter     Values  
 ___________________________________________ 
 Saraya Sugar Factory         Saraya Distillery 
Temperature (0C)  44.1±0.03    56.2±0.027 
pH  6.7±0.011    4.89±0.007 
Electrical conductivity (µS/cm)  925±0.009    3910±0.0032 
Free CO2 (mg/l)  402±0.032    986±0.05 
Alkalinity (mg/l)  1047±0.045    3912±0.0012 
Chloride (mg/l)  866±0.01    6213±0.0029 
Total hardness (mg/l)  576±0.05    4477±0.015 
Calcium (mg/l)  365±0.003    2676±0.011 
Magnesium (mg/l)  214±0.0096    1828±0.007 
Total solid (mg/l)  2452±0.027    91876±0.01 
Total dissolved solid (mg/l)  1915±0.012    88265±0.008 
Total suspended solid (mg/l)  537±0.023    3611±0.03 
Nitrate –N (mg/l)  0.8±0.004    32.8±0.009 
Organic-N  36.3±0.03    75.24±0.0012 
Ammonical-N (mg/l)  4.2±0.07    10.89±0.02 
Total Nitrogen (mg/l)  40.5±0.02    85±0.03 
Phosphate (mg/l)  9.5±0.011    1.2±0.0019 
Sulphate (mg/l)  51.7±0.006    803±0.02 
Oil and greases (mg/l)   88.7±0.01    202±0.05 

Value are expressed in mean±SE of 6 replicates (n=6) 

 
The presence or absence of various ionic special can have direct relation with pH of the effluent. Subsequently such 
effluent can influence the quality of soil. The reaction between effluent flowing from open drainage system with the 
soil has direct relevance to the pH effluent. In the present investigation the pH value of the sugar factory and distillery 
effluents was 6.7±0.011and 4.89±0.007 respectively, which is acidic in nature. Similarly, Matkar and Gangotri [12] 
have observed the pH of sugar mill effluent is 4.5. The electric conductivity value was found much high in effluents 
released from the distillery (3910±0.0032 µS/cm), which is badly affecting the germination of almost all crops and 
resulting reduced yield [13]. Effluents from distillery has larger free CO2 (986±0.05 mg/ml) load than that of sugar 
factory (402±0.032 mg/ml). Probably, this is due to huge carbonate content in the effluent which on hydrolysis 
releases free CO2 [14]. Further, a continuous increase in free CO2 create a high altitude of alkalinity, as in this study 
distillery released more CO2 (986±0.05 mg/ml) with subsequent elevation in alkalinity (3912±0.0012 mg/ml). Besides 
this, presence of large amount of chloride, magnesium, nitrate-N, organic-N, ammonical-N, phosphate, and sulphate 
constitute the total solid matter in the effluents either in suspended or dissolved form, which influence the turbidity, 
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transparency and hardness causing a sterling parallelism in plankton with suspended solid [15]. Remarkably oil and 
grease is present in valuable amount in both the effluents (88.7±0.01 and 202±0.05), extracted in petroleum ether and 
separated by separatory funnel from aqueous phase. The solvent layer was then evaporated and residue was weighed 
as oil and grease. Manal [16] reported oil and grease in sugar mill effluent in a range between 14mg/L-11mg/L. 
Summarily the sugar and distillery industry untreated effluent containing high temperature, EC, TH, free inorganic 
ions, CO2, TSS, TDS, TS oil and grease and low viable conditions have toxic and hazardous impact on both plant and 
animal life. So, it should not be permissible for irrigation. Effluents which are released from sugar/distillery industry 
should be treated and then may be utilized for industrial processing again. Recycle rise of waste water is possible in 
sugar industry and it is economically profitable for sugar industry.                  
 
Acknowledgement 
The authors express their deep sense of gratitude to Nehru Gram Bharti University, Kotwa – Jamunipur – Dubawal, 
Allahabad, U. P., India, for providing necessary research facilities. We are especially indebted to Dr. B. A. Ansari and 
Dr. Shoeb Ahmad Department of Zoology, D. D. U. Gorakhpur University, Gorakhpur U. P., India, for enormous help 
valuable suggestions and unflinching support. 

 
REFERENCES 

 
[1] RA Sail, MF Chaudary, ST Abbas, MI Latif, AG Khan. J. Zhejiang Univ. Sci., 2006, 7(12), 974-980. 
[2] SN Pandey, BD Nautiyal, CP Sharma. J. Environ. Biol., 2008, 29(2), 267-270. 
[3] SK Chatterjee, I Bhattacharjee, G Chandra. India Environ. Monitor Assess., 2010, 161(1-4), 177-189. 
[4] NK Chaurasia, RK Tiwari. Adv. Appl. Sci. Res., 2011, 2(5), 207-211. 
[5] K Nath, S Saini, YK Sharma. J. Environ. Biol., 2005, 26(2), 197-204. 
[6] P Malaviya, VS Rathore. J. Environ. Biol., 2007, 28, 219-224. 
[7] YM  Avasn, SR Rao. Pollut. Res., 2000, 19(6), 391-393. 
[6] I Sen, A Shandil, VS Shrivastava. Adv. Appli. Sci. Res., 2011, 2(2), 161-166. 
[9] APHA: Standard methods for the examination of waters and waste water analysis 21th  Edn., Washington. D. C. 
2005. 
[10] R Chandra, M Gupta A Pandey. Recent Res. Sci. Tech., 2011, 3(6), 16-18 
[11] AK Beruch, RN Sharma, GC Barach. Indian J. Environ. Health, 1993, 35(4), 288-293. 
[12] LS Matkar, MS Gangotri. J. Industrial Poll. Cont., 2002, 18(2), 139-144. 
[13] S Bakkialakshmi, B Shanthia, S Barkavi, V PChitra, AJ Jeyaseeli. Arch. Phys. Res., 2011, 2(2), 142-148.  
[14] NK Chaurasia, RK Tiwari. J. Pharm. Res., 2012, 5(1), 704-706.  
[15] A Kumar, BS Bisht, VD Joshi, AK Singh, A Talwar J Hum Ecol, 2010, 32(3), 169-173. 
[16] SR Manal. Disseratation Report, Dr. B.A.M.University(Aurangabad, India, 2002. 
 
 


