
Makalah 17 - 190 

FE NTASI ETANOL SE SIN 
DARI LMl3AH CAIRAN PULP KAKAO 

DENGAN SEL KHAMLR IMOBIL~) - '. 

CONTINUOUS ETHANOL F NTATION FROM 
COCOA PULP LIQUlD WASTE USING 

IMNIOBILED YEAST 

~arnoko' 

Desrizal dan Liesbetini FZartoto3) 

The cocoa bean pu lp  j u i c e  i s  a was t e  o f  cocoa e s t a t e  
which h a s  n o t  been w e l l  u t i l i z e d  so far. Amounted a t  about  
10 % o f  the bean w e t  we igh t ,  th i s  was te  cou ld  be used  a s  a 
s u b s t r a t  f o r  e t hano l  f e rmen ta t i on  since i t s  sugar  content 
i s  r e l a t i v e l y  h i g h  i - e .  l o  - 15 %. The o b j e c t i v e  o f  this 
exper imen t  was t o  s t u d y  the con t inuous  p roduc t i on  o f  e tha -  
nol from t h e  was te  u s i n g  immobi l i zed  Saccharomyces cere- 
v i s i a e .  Immob i l i za t i on  was c a r r i e d  o u t  u s i n g  entrapment  
system i n  ca lc ium a l g i n a t e  beads .  Fermentat ion  was run 
c o n t i n u o u s l y  i n  a packed bed r e a c t o r  a t  various d i l u t i o n  
r a t e s  and an i n i t i a l  sugar  c o n t e n t  o f  15 %. The r e s u l t s  
showed t h a t  a d i l u t i o n  r a t e  o f  0.028 hour-', wh ich  was 
e q u i v a l e n t  t o  a r e s i d e n c e  t i m e  o f  36 hour s ,  gave the h igh -  
est ethanol concen t ra t l on  i .e. 6.9 % ( w / v )  and a sugar-to-  
e t h a n o l  conver s ion  ef f iciency of 95 %. T h i s  r e s u l t  was 
h i g h e r  than t h a t  o f  a b a t c h  f e rmen ta t i on .  

ABSTRAK 

Limbah c a i r a n  pulp  kakao merupakan l imbah  yang belum 
banyak dimanfaatkan.  Limbah i n i  jumlahnya s e k l t a r  10 % 
d a r l  b e r a t  basah b i j i  kakao dan mengandung gu la  s e k i t a r  10 - 15 % sehingga dapat  digunakan sebagai  bahan baku pembu- 
a t a n  e t a n o l .  P e n e l i t i a n  i n i  b e r t u j u a n  u n t u k  memanfaatkan 
l imbah  c a i r a n  pulp kakao menjad i  e t a n o l  m e l a l u i  f e r m e n t a s i  
sinambung menggunakan sel Saccharomyces c e r e v i s i a e  i m o b i l .  
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