Analysis of alcoholic beverages
Alcoholic  beverages  have  complex  compounds  such  as  organic acids,  phenolic and  volatile  components  which    make  differences  on  the  chemical  composition  and organoleptic  properties  of  samples,  so  analysis  of  these  compounds  is  used  to  classify samples and to determine food authenticity. Analytical  methods  are  performed  to  identify  composition  variation following  physical,  chemical  and  sensory  tests  that  could  be  time  consuming  and expensive. FTIR spectroscopy combined with chemometric techniques provides a powerful tool  for  monitoring  a  variety  of  processes  and  for  obtaining  accurate  and  simple calibration  models  for  the  identification  of  chemical  properties  of  different alcoholic samples. Distilled spirits constitute a  complex  mixture  of numerous volatile  and  flavor compounds. The changes in the chemical composition of products, which contribute to their  unique  sensory  properties, are  related  to raw  materials,  production  process, geological  and  climatic conditions and additives as  mentioned  above. Differentiating  between  different groups  of  distilled  spirits  gives  an  idea  about  quality  of  products and  authenticity assessment  as  well  as providing  a control  in all  stages  in  production  process. The detection and  quantification  of  adulterants  are  very  important for  the  protection  of consumer health. Some   analytical methods   have been developed   for   food authentication  studies of alcoholic  beverages such  as  using FTIR, GC,  HPLC,  VIS,NIR,  NMR,  ICP  and  AAS. Among these, the  application  of  FTIR  spectroscopy  for analysis of distilled spirits is one of the most useful methods because it is a simple and  rapid method with no sample preparation and is environmental friendly.  In addition, it has high resolution, good  precision  and  accuracy, and comparability  to  the  reference methods.
FTIR  spectroscopy  is  related  to  various  chemical  bonds  and  functional  groups which present in the molecules. The importance of infrared spectrum is that a fingerprint of a sample with absorption peaks which correspond to the frequencies of vibration  between  the  bonds  of  the  atoms  making  up  the  material could  be  obtained. Infrared  spectroscopy  can provide a  positive  identification  because  each  material  is  a unique  combination  of  atoms and no  two  components or  samples represent  the  same infrared spectrum in terms of amount and intensity of peaks. Measuring principle of IR spectroscopy is based  on the  reflection of  light. With  passing IR  light through  the samples  at  different  wavelengths, the  absorbance  and  transmittance of  light  beam constitute  a vibration  which occurred  by  electronic  energy.  These  stretching  and bending  positions of  the  molecules  in  the  sample create  the  peaks  in  the  spectrum. Attenuated   total   reflectance   (ATR)   crystal is a   commonly used   FTIR   sampling technique. ATR  crystal  has high  refractive  index with  a  prism  of  infrared  transmitting material because of very thin sampling path length and depth of penetration of IR beam into  the sample. An  infrared  beam  is  directed  onto  optically  dense  crystal then  an evanescent wave which extends beyond the surface of crystal into samples is created by this internal reflectance. 
Chemometrics is an essential and important  impact  on  the  spectroscopic  field  because  of  the  results  obtained  from spectroscopic  methods  including  complex  data  with  a  large  number  of variables also some having redundant information. Therefore, chemometric techniques which is a part  of multivariate data  analysis  is applied to the  data  to  obtain meaningful information about  objects  and variables from  these  complex  data  by taking  into  account  the interactions among numerous components that exist in the samples. Chemometric  methods with  the  employment  of  Soft  Independent  Modeling  of Class  Analogy  (SIMCA) are commonly used  for discrimination,  characterization  and classification of data. In addition, Chemometric methods have been increasingly needed for  detection  of  adulteration  because  spectra  contain particularly characteristic  features between  original  and adulterated products. The characterization  of  the  samples  is expressed by  graphic  plots  including  useful  summaries  of  simple  means, standard deviation  and  correlations. Discrimination  or  classification  techniques  help to  explain the differences between groups of samples on the basis of their chemical characteristics by reducing the large data into small groups and classification could be visualized with score and loading plots. 
Using  multivariate  methods  for  regression  and  prediction  analysis provides richness of information for summarizing spectral data by using two set of  variables (X and  Y). Generally  X  data  matrix is related  to  spectral  or  chromatographic  data; on  the other hand,Y variable is obtained from analytical methods. As a result of the regression analysis,  Y  variables  are  predicted  by  creating  the  calibration  model. The  application  of  multivariate  data  analysis  techniques such  as principal component  analysis  (PCA)  and  partial least  square(PLS)  regression  opens  up the possibility to determine and interpret the chemical properties of the sample and  allows classification,   characterization   and   authentication without   the   use   of   chemical information.
Various parameters used to analyze beverages
pH Measurement-pH of the samples was measured with a pH meter after  calibrated  with  buffer  solutions  (pH  4,  pH  7,  and  pH  10)  according  to  the user’s manual of the pH meter. 
Brix Measurement(the sugar content of an aqueous solution)- Total soluble solid  content  of samples  was  measured  with  a  refractometer  according   to   the   analytical   methods. Before each measurement the refractometer was calibrated  with air and distilled water according to the user‟s manual, and it was cleaned with distilled water after each measurement.
Electrical Conductivity Measurement- Electrical  conductivity  or  specific  conductance of was  measured  with  a Bench    Conductivity    Meter.    Before measurements  conductivity  meter  was  calibrated  using  its  own  calibration  solution.
Total Phenol Content Measurement –It can be determined by using methods like Folin-Ciocalteau micro method was used to determine the total phenol content of samples  (Slinkard  and  Singleton  1977).  The  method,  reported  in  Slinkard  et  al (1977), was adapted to use the minimum volume of reagents and samples, so that waste of reagents is eliminated and disposal volume is reduced.
Sugar Determination- Sugar content of was measured using  an HPLC with a refractive  index  detector. The  identification  of  sugars was  confirmed  by  using  integrated peak  areas  according  to  external  standard  solution calibration. 
Quality of beverages
To  obtain  a  hazard  free  and  good  quality  beverage  the  manufacturers  should  follow  the various  quality  control  steps framed  and  given  by  the  food  regulators  starting  from  the procurement  of  the  raw  materials  till  storage  and  distribution  of  the  finished  products.  Both international and national regulatory bodies are there to check and certify the quality of a product before it reaches to the  consumer.  Internationally, Codex Alimentarius established by  FAO and WHO  of  United  Nations,  International Organization  for Standardization  (ISO),  Food  and Drug administration (FDA)  and European Food Safety Authority  (EFSA).  In  India,  the Food  Safety and  Standards  Authority  of  India (FSSAI),  Bureau  of  Indian  Standards (BIS),  the  AGMARK(Agricultural Marketing), Export  Inspection  Council  of  India (EICI)  are  the  main  regulatory bodies  that  make  regulations  to  maintain  quality  of  both  the  raw  and  finished  products. Depending  on  the  concerned  country,  the  requirements  and  regulations  on  a  product  vary.  In India,  regulations  laid  by  ISO, Codex Alimentarius,  FDA  as  well  as  the  quality  parameters  by FSSAI  are  being  followed  and  maintained.  For  a  beverage  industry,  the regulations  include  the processing  employed,  the  amount  of  fruit  content  required  for  various  juice  designations, the soluble  solids  and  acid  levels,  amount  of  added  substances  allowed  such  as  sugar,  acid,  water, preservatives and reasonable sanitary standards.  In addition,  grades may  be assigned depending on  the color, flavor,  consistency, Brix  and  sugar  content,  microbial  hazards  and  absence  of defects. A product can be perfectly safe or completely fraudulent. 
