
   BLUE BABY SYNDROME-NITRATE CONTAMINATION IN WATER 
Abstract: Blue baby syndrome is a condition or state where baby's skin turns blue while crying. It is also called methemoglobinemia.This condition arises due to less oxygen in blood. Blue baby symptoms arise mainly  because of two reasons first is congenital and develops in early stage of life and other reason is acquired  due to contamination of  nitrate in water or food .This article deals with the acquired reasons of blue baby syndrome of Pakur dist .Study area is Pakur dist's Amrapara and Maheshpur blocks .
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Introduction : Blue baby syndrome or methemoglobinemia is a condition where some babies are born with blue skin or has a bluish discoloration of skin,  specially when the baby cries ,lips and palms turns more bluish. This condition is arise because of less oxygen in blood. Infant under 12 months of age that eat food or drink water with high nitrate content can develop blue baby syndrome. It may cause by certain medications also but in this article we mainly focus on the nitrate contamination in water which is the major cause of it.Some health problems like anemia, milk protein intolerance, severe metabolic acidosis and urinary tract infection can increase the risk of blue baby syndrome which is also called as Cyanosis. 
Cause of blue baby syndrome: Nitrate and nitrite in water are usually monitored regularly in water supplies as they are deemed to be potentially hazardous to health if their maximum admissible concentration (MAC) of 50mg/l and 0.1mg /l respectively are exceeded . Nitrate is particularly dangerous to infant les then 6 months old causing child disease called methemoglobinemia .A limit of 10mg /l for Nitrate has been imposed on drinking water.     Nitrate generally occurs in traces in surface water but may attain high value in some ground water . Nitrate are an intermediate product both in oxidation of ammonia to nitrogen dioxide and in reduction of NO3 which occurs in waste water treatment plant ,water distribution system and natural water . Blue baby syndrome includes bluish of skin as well as raid heart beat , shortness of breath, nausea, diarrhoea, lethargy, loss of consciousness and seizures. Sometimes it may cause death due to very low oxygen in blood. 
Material and Methods : All the samples are collected from the chosen sampling site Panem coal mines, Dumkadanga Stone chips mine and Udalbani Stone chips mine of Pakur dist, from different points in doubly washed plastic bottles as per the standard procedure of APHA . Nitrate and nitrite are reduced to NH3 by Devarda's alloy (50 Cu ,45 Al , 5 Zn ) in strongly alkaline solutions, the NH3 is distilled into excess standard  acid and finally  estimated spectrophotometrically or titrimetically 
3NO3-  +8 Al +5OH - +2H2O.          8 AlO2- +3NH3 
1.Take 500 ml sample in NH3  distillation apparatus.  Add 50ml of 10% NaOH and evaporate to about 200 ml.
2. Cool the solution add 3g Devarda's alloy (20mesh) and then 30ml of 10% NaOH and immediately connect the flask with vertical condenser whose outlet dips into receiver containing 200ml of 0.2 N H2SO4
3. Distil at 50 to 80C for one hour.
4. Disconnect the receiver. Make up the volume of the solution in the receiver to 250 ml.Take 5 to 10 ml aliquot in a 50 ml volumetric flask and neutralize to pH 4.5 .
5. Add 2 ml Nessler's reagent and estimate the absorbance at 424 nm ,as described under section on ammonia. 
This spectrophotometric method is valid for NO3 concentration greater than 0.5 ppm ,while for concentration exceeding 5 ppm,titrametric method may be followed. In the latter case the distillate can be directly backtitrated with standard alkaki (0.2N NaOH )using methyl red as indicator.
1ml N H2SO4 = 0.06201 g NO3-.
Results and discussion : All the samples are collected for different parameters but the  data obtained is mainly focused on the nitrate value of the collected samples in year 2017 and 2018 in three different seasons from three sampling stations Panem coal mines, Udalbani Stone chips mine and Dumkadanga Stone chips mine .
#. The Pre-monsoon NO3 of different water samples of Panem coalmines is in range of 2.2 to 2.3mg/L.
#. The Pre-monsoon NO3-of different water samples of Udalbani Stone chips mines is in range of 1.2 to 2.7mg/L.
#. The Pre-monsoon NO3-of different water samples of Dumkadanga Stone chips mines is in range of 2.1 to 2.3mg/L.
#. The monsoon NO3-of different water samples of Panem coalmines is in range of 1.3 to 2.1 mg/L.
#. The monsoon NO3-of different water samples of Udalbani Stone chips mines is in range of1.1 to 1.4mg/L.
#. The monsoon NO3-of different water samples of Dumkadanga Stone chips mines is in range of 1.1 to 1.9mg/L.
#. The Post-monsoon NO3-of different water samples Panem coalmines is in range of 2.1 to 3.36mg/L.
#. The Post-monsoon NO3-of different water samples of Udalbani Stone chips mines is in range of 1.2 to 1.4mg/L.
#. The Post-monsoon NO3-of different water samples of Dumkadanga Stone chips mines is in range of 1.6 to 3.3mg/L .
Ground water sources contain more nitrate in water then  surface water.So before its recommendations for drinking any water sources may first tested and after verification of obtained data used it for drinking. Mortality rate increases in cattle due to high concentration of nitrate .Higher value of nitrate is found in post-monsoon season. A highest value  of Nitate was shown by Panem coal mines water samples than Dumkadanga stone chips mines and Udalbani Stone chips mines. 
Conclusion :   Value of Nitate of Pakur is within desirable range . But people should be aware of its concentration in water and its hazardous impact on health. Mild cases of methemoglobinemia may not need treatment . But In severe cases consult with doctor other treatment include blood transfusion and oxygen therapy. Congenital methemoglobinemia cannot be prevented but we can prevent acquired methemoglobinemia by avoiding giving nitrate rich food such as spinach ,beet, carrots etc to  pregnant women  and children below 12 months. Test every private well or tube well to ensure that it is safe for drinking and cooking food also. Do not allow nitrate rich water to infants,  pregnant women and breastfeeding mother.  
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