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ABSTRACT 

 

 Food  color  becomes  an  important  part  of  food  commodity  not  only  for  its  
appearance  but  also  its  enhancing  consumer  acceptability.  The  demand  for  natural  food  
colorant  is  increasing  nowadays  because  of  awareness  of  positive  health  benefits  of  it.  
Therefore,  seeking  for  natural  sources  of  food  colorants  and  their  potential  use  is  necessary.  
Black  waxy  rice  is  one  of  the  most  potential  plant  sources  of  dark  purple  color  
(anthocyanin)  in  Thailand.  This  study  was  carried  out  to  investigate  the  production  of  
anthocyanin  produced  from  the  bran  of  black  waxy  rice,  used  as  a  food  colorant  and  
application  of  this  colorant  in  yoghurt.  Black  waxy  rice  bran  (BRB)  was  extracted  using  
acid-ethanol  compared  with  that  obtained  by  the  enzymatic  treatment  (α-amylase  and  
protease).  The  extract  was  mixed  with  different  levels  of  maltodextrin  (0,  2,  3 , 4%)  prior  to  
freeze  drying  to  obtained  black  rice  bran  extracted  powder  (colorant  powder).  Colorant  
powder  obtained  from  differently  preparing  process  were  analyzed  for  yield,  color,  water  
activity  (aw),  solubility  and  anthocyanin  content. 
 It  was  found  that  BRB  with  the  amount  of  60g  extracted  using  enzymes  without  
maltodextrin  provided  the  highest  yield  and  anthocyanin  content  (27.32%  ���  983.43  cyd-3-
glu eq.mg/100g,  respectively).  The  bran  extracted  using  enzymes  and  mixed  with  2,  3  and  
4%  maltodextrin  proved  to  have  superior  physical  properties  (lightness  chroma  hue  angle  aw  
and  solubility)  of  extracted  powder  over  the  others.  Six  process  conditions  (BRB  with  the  
amount  of  50  and  60g  extracted  using  enzymes  and  mixed  with  2,  3  and  4%  maltodextrin) 
were  selected  to  study  on  the  stability  of  colorant.  The  study  on  the  stability  of  the  color  
was  taken  place  through the  storage  of  the  colorant  powder  in  activated  conditions  (60°C)  



 

 

for  6  weeks.  The  gamma-oryzanol,  total  phenolic  and  anthocyanins  of  colorant  powder  were  
determined  by  high  performance  liquid  chromatography  and  colorimetric  assay.  The  
antioxidative  activity  of  colorant  was  investigated  using  in  vitro  antioxidative  systems,  
including  analysis  of  the  scavenging  activity  on  ABTS·+  radical,  total  antioxidant  capacity  
and  FRAP  method.  The  changes  of  the  color  during  storage  were  monitored  using  the  
CIELAB  system.  The  results  showed  that  colorant  powder  obtained  from  BRB  with  the  
amount  of  60g  extracted  with  enzymes  and  containing  maltodextrin  at  2%  in  0,  1  and  2-
week  storage  provided  the  highest  gamma-oryzanol  contents  (p <0.05)  (18.14,  18.09  ���  
17.70  µg/g,  respectively)  and  the  highest  anthocyanin  contents  in  0  and  1-week  storage   (p 
<0.05)  (941.89  and  934.63  mg/100g,  respectively).  The  total  phenolic  contents  were  highest  
throughout  0-5  week  storage  (p <0.05)  as  well  as  yielded  the  strongest  antioxidant  activity  
(p <0.05)  (total  antioxidant  capacity,  ABTSh+  radical  scavenging  (IC50),  and  FRAP  method;  
31.76-35.38  mg  gallic  acid/g,  532.87  µg/g,  and  797.13  mM/g,  respectively).  For  the  change  
in  color,  all  groups  were  changed  in  the  same  shade  (red  color).  Therefore,  these  selected  
colorant   were  studied  in  yoghurt  for  food  colorant.  Yoghurt  added  with  colorant  powder  in  
various  concentration  (0,  0.2,  0.4  and  0.6% w/w)  and  stored  for  21  days  under  refrigeration  
storage  (4°C).  The  results  showed  that  yoghurt  added  0.6%  of  colorant  powder  presented  a  
pleasant  red-purple  color.  Even  though  the  pH  value  of  yoghurt  added  with  BRB  powder  
was  decreased  (4.37)  and  lactic  acid  content  was  increased,  the  changes  in  chroma  (highest)  
and  lightness  (lowest)  of   the  yoghurt  were  constant  throughout  21  days  and  hue  angle  
lowest   throughout  15  days. 
 In  conclusion,  food  colorant  production  by  using  60g  of  BRB  extracted  with  
enzymes  and  mixed  with  maltodextrin  2%,  indicating  that  this  process  can  improve  the 
physical  and  chemical  properties  (bioactive  compounds  and  antioxidant  activities)  of  colorant  
powder.   This  colorant  was  also  indicated  the  successful  application  to  yoghurt  and  could  be  
used  as  a  functional  food  colorant  in  yoghurt  and  application  into  commercialized  food. 
 


