
CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

5.1.1 W ith o u t a d d itio n  o f  to x ic  chem ica ls , s i lk  waste co u ld  be h yd ro ly ze d  in  
su b c r it ic a l w a te r fo r  p roduc tio n  o f  p ro te in  and am ino  acids. The  
conve rs io n  o f  s ilk  waste increased w ith  the tem pera tu re  and tim e  fo r  
h yd ro ly s is , and the com p le te  decom pos itio n  was fo u n d  w ith in  30 m in  at

200 ° c .

5 .1 .2  The  p ro te in  y ie ld  in  se ric in  s o lu tio n  decreased w ith  tem pera tu re  and  
h yd ro ly s is  tim e , w h ile  the am ino  ac id  y ie ld  increased w ith  inc reas ing  
tem pera tu re  and h yd ro ly s is  tim e .

5.1.3 The  p ro te in  and am ino  acids y ie ld s  o f  f ib ro in  increased as tem pera tu re  
and h yd ro ly s is  tim e  increased.

5 .1 .4  The  m os t su itab le  c o n d it io n  fo r  p ro te in  and am ino  acids p ro d u c tio n  fro m  
se ric in  b y  sub c r it ic a l w a te r h yd ro ly s is  were 1 :100 at 120 ° c  (0 .466  m g  
p ro te in /m g  raw  s ilk )  and 1:20 at 160 ° c  (0 .203 m g  am ino  ac ids /m g  raw  
s ilk ) , re spec tive ly .

5 .1 .5 The  m ost su itab le  c o n d it io n  fo r  p ro te in  and am ino  ac ids p rod u c tio n  from  
f ib ro in  b y  sub c r it ic a l w a te r h yd ro ly s is  were 1 :100 at 220 ° c  (0 .455 m g  
p ro te in /m g  s ilk  f ib re )  and 1:50 at 220 ° c  (0 .755m g  am ino  ac ids /m g  s ilk  
f ib re ) , respec tive ly .

5 .1 .6  H y d ro ly s is  reac tion  p ro file s  o f  f ib ro in  conve rs ion  in  sub c r it ic a l w a te r 
suggested tha t o ve ra ll reac tion  m echan ism  was in flu enced  b y  surface  
reaction .

5 .1 .7  The  se ric in  and f ib ro in  m ic ropa rtic le s  ob ta ined  b y  freeze d ry in g  the  
so lub le  p roduc ts  a t -40  ° c  was found  to  have a random  c o il/a -h e lix  
co n fo rm a tio n  and are o f  am orphous fo rm  based on  the X R D , F T IR , and  
D S C  results . T h is  ind ica ted  the change in  the co n fo rm a tio n  a fte r the  
h yd ro ly s is  reac tion . H ow eve r, the s truc tu re  o f  the pa rtic le s  cou ld  be 
a ffec ted  b y  m ethods o f  d ry in g , w h ic h  shou ld  be stud ied fu rthe r.
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5.2 .1 . A lth o u g h  the m e thod  in vo lv e s  no a d d itio n  o f  to x ic  chem ica ls , to x ic  
com pound  cou ld  p o te n t ia lly  be p roduced in  a reac tion  at such h ig h  
tem pera tu re . The re fo re , the  com pos it io n  o f  the  p rodu c t shou ld  be 
ana lyzed  to  de te rm ine  po ten tia l existence o f  o the r to x ic  chem ica ls  
p roduced . M o reo ve r, the p ro f ile  o f  d iffe re n t am in o  ac ids con ta ined  in  
the  p roduc t co u ld  be de te rm ined  us ing  h ig h  pe rfo rm ance  liq u id  
ch rom a tog raphy  (See A pp e n d ix  C ).

5 .2 .2 . Based on the surface reac tion  k in e tic s , the e ffe c t o f  p repa ra tion  
m ethods o f  the s i lk  waste  such tha t to  m a x im iz e  the surface area  
shou ld  be in ves tiga ted  to  enhance the rate o f  reac tion .

5 .2 .3 . In  the  present w o rk , the q u an tif ic a tio n  o f  the  k in e tic s  o f  s i lk  f ib ro in  
decom pos itio n  was pe rfo rm ed  and the k in e tic  param eters w ere  
de te rm ined  fo r  such reac tion . O the r reac tion  k in e tic s  in v o lv in g  the  
decom pos itio n  o f  s i lk  se ric in  and the p rod u c tio n  o f  p ro te in  and am ino  
acids tha t describe the com p le te  process w o u ld  be u se fu l fo r  the  
process sca le-up. F u rth e r experim ents shou ld  be conduc ted  to  
de te rm ine  the  k in e tic s  o f  these reactions.

5.2.4 . D if fe re n t processes fo r  the p repa ra tion  o f  se r ic in  and f ib ro in  
m ic ro p a rtic le s  fro m  the so lub le  p roduc ts  cou ld  have a g rea t e ffe c t on  
the  cha rac te ris tics  o f  the pa rtic le . These shou ld  be inves tiga ted .
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