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Abst rac t  

 F rom the  perspec t ive o f  con tr i bu t ing  to  so lv ing  the  p rob lems of  p las t ic  was te  and  

food  loss ,  we  focused  on  case in  p las t ic ,  a  b iodegradable  mate r ia l  whose  main  

component  i s  case in ,  a  p ro te in  found  in  mi lk .  In  p rev ious  research ,  i t  has  been 

found case ins  form c ross - l inks v ia  es te r  bonds .  We specula ted  that  the  es te r  bond 

may  be  re la ted  to  the s t reng th  o f  th is  case in ,  and  tha t  by  inc reas ing these  bonds ,  

i t  migh t  be  poss ib le  to  inc rease  the  s t rength  o f  p las t i c .  

 

１  In t roduc t ion  

 Wi th  the  a im o f  f ind ing the condi t ions under  which es ter  bonds a re mos t  l i ke ly  to  

fo rm, we  change the condi t ions under  which case in  in  mi lk  aggrega tes and 

examine  the  re la t ionsh ip .  Our  goal  was  to  f ind  a  b iodeg radable  yet  s t i l l  s t rong  

mater ia l .  

 

２  Theory  and  Exper iment  

1 .1200  ml  o f  mi lk  was p laced  in  a  500  ml  beaker  and  hea ted in  ho t  wa te r.  

2 .10  ml  o f  0 .825  mol /L (approx imate l y  5%)  ace t ic  ac id  was  added to  the  hea ted  

mi lk  and  s t i r red wel l  w i th  a  g lass  rod .  

3 .The  case in  aggregated  in  s tep  2  was  p laced  in  a  d ra in ing net  and r insed  th ree  

t imes w i th  co ld  wa te r.  The  case in  was  then removed and wiped  dry  w i th  k i tchen  

paper,  and  then  i ts  mass  was  measured .  

4 .The  case in  was  d r ied ,  p laced in  a  2cm x 2cm x 1cm mold,  and molded  by  

press ing  a t  1 .25  x  10⁵Pa  fo r  60  seconds ,  and  was  le f t  i n  a  d ryer  (50℃ )  for  7  

days .  

5 . IR spec trum measurement  was then per fo rmed on the molded case in  p las t ic .  

(Reques ted a t  Kobe  Laboratory  Co . ,  L td . )  

 

３  Resul ts 
 There  were whi te  and ye l low  areas  on  the sur face ,  and  an  o i l y  subs tance  was  

a lso a t tached  to  i t .  Th is  mate r ia l  was  no t  s t rong  enough  to  b reak  o r  c rack  

spon taneous ly  dur ing IR measurements .  IR  spect ra  o f  the  whi te  areas  ye l low 

areas ,  and  the  c ross -sec t ion,  con f i rmed the  presence  o f  es ter  bonds .  At  the  same  

t ime,  the  p resence  o f  a  large  amount  o f  C -H bonds  were  a l so  con f i rmed.  

  

４  Discuss ion   

 The case in  p las t ic  we p roduced  showed the  p resence  o f  es te r  bonds.  However,  

i ts  s t reng th  was  low,  so  whe ther  the  este r  bonds  be tween the  case ins  had  

increased  cou ld  no t  be  de te rmined .  The  detect i on o f  o thers  substances w i th in  the 

case in ,  may  ind ica te  the  ex is tence  o f  o ther  types  o f  es ter  or  compounds  w i th  CH 

bonds .  These  substances  may a lso  reduce the  s t reng th  o f  case in  p las t ic .  

 

５  Conclus ion  

 In  conc lus ion ,  i t  was no t  poss ib le  to  compare d i f fe rences in  s t rength due to  the  

h igh  amount  o f  es te r  bonds.  The  reason  why  case in  cou ld  not  be  ex trac ted  a t  

lower  f loccu la t i on  tempera tures  may  be tha t  the  thermal  mot ion  o f  the  case in  

mice l les  was  low,  and  they  we re  l i ke ly  to  s t ick  to  the  f ree  hydrogen  ions .  
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