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4 a
da

la
h b

er
at

 re
sid

u y
an

g d
ip

er
ol

eh
 se

te
la

h
pe

ng
er

in
ga

n s
up

er
na

ta
n (

g)

H
A

SI
L 

D
A

N
 P

EM
BA

H
A

SA
N

M
ik

ro
sk

op
i g

ra
nu

la
 p

at
i

U
m

bi
 k

as
av

a 
m

er
up

ak
an

 s
al

ah
 s

at
u 

su
m

be
r

ka
rb

oh
id

ra
t y

an
g t

el
ah

 la
m

a d
ik

en
al

 ol
eh

 m
as

ya
ra

ka
t

pe
de

sa
an

.  P
ad

a u
m

um
ny

a g
ar

ut
 d

ik
on

su
m

si 
da

la
m

be
nt

uk
 um

bi
 ya

ng
 di

m
as

ak
 at

au
 da

la
m

 be
nt

uk
 ol

ah
an

da
ri 

pa
ti 

 y
an

g 
di

ek
str

ak
 d

ar
i u

m
bi

.  
Pa

ti 
ka

sa
va

m
en

ga
nd

un
g k

ad
ar

 ai
r 1

6,
47

%
, k

ad
ar

 ab
u 0

,1
8%

, k
ad

ar
le

m
ak

 0,
08

%
, p

ro
te

in
 0,

45
%

 da
n p

at
i 8

0,
73

%
.

G
ra

nu
la

 p
at

i 
ka

sa
va

 m
em

ili
ki

 b
en

tu
k 

ya
ng

sp
es

ifi
k d

ib
an

di
ng

ka
n d

en
ga

n b
en

tu
k g

ra
nu

la 
da

ri 
jen

is
pa

ti 
ya

ng
 la

in
ny

a (
G

am
ba

r 3
). 

G
ra

nu
la

 p
at

i k
as

av
a

be
rb

et
uk

 o
va

l. 
 B

er
da

sa
rk

an
 G

am
ba

r 
3 

di
ke

ta
hu

i
ba

hw
a 

te
rd

ap
at

 p
er

be
da

an
 y

an
g 

sa
ng

at
 s

ig
in

fik
an

an
tar

a m
or

fo
lo

gi
 gr

an
ul

a p
ati

 ka
sa

va
 al

am
i d

an
 gr

an
ul

a
pa

ti 
ka

sa
va

 fe
rm

en
ta

si.
  P

ad
a 

gr
an

ul
a 

pa
ti 

ka
sa

va
ala

m
i ti

da
k t

am
pa

k t
er

da
pa

t g
or

es
an

 at
au

 re
tak

an
, a

ka
n

te
ta

pi
 p

ad
a g

ra
nu

la
 p

at
i f

er
m

en
ta

si 
te

rd
ap

at
 re

ta
ka

n
pa

da
 pe

rm
uk

aa
n g

ra
nu

la.
 H

al 
in

i d
id

ug
a s

eb
ag

ai 
ak

ib
at

da
ri 

ak
ib

at
 a

kt
iv

ita
s 

ba
kt

er
i 

as
am

 l
ak

ta
t 

(B
A

L)
pe

ng
ha

sil
 en

zi
m

 am
ilo

lit
ik

 ya
ng

 te
rd

ap
at

 di
 da

la
m

 ai
r

ya
ng

 d
ip

er
gu

na
ka

n 
un

tu
k 

m
er

en
da

m
 u

bi
 te

rs
eb

ut
se

la
m

a p
ro

se
s f

er
m

en
ta

si 
be

rla
ng

su
ng

. B
en

tu
k y

an
g

de
m

ik
ian

 m
em

un
gk

in
ka

n e
nz

im
 at

au
 se

ny
aw

a l
ain

ny
a

le
bi

h 
m

ud
ah

 u
nt

uk
 m

el
ak

uk
an

 p
en

et
ra

si 
ke

 d
al

am
gr

an
ul

a p
at

i k
as

av
a.

  H
as

il 
in

i b
er

be
da

 d
en

ga
n 

ha
sil

pe
ne

lit
ian ya
ng

 di
lak

uk
an

 ol
eh

 B
ho

sa
le 

da
n S

in
gh

al 
(2

00
6)

,
ba

hw
a 

m
od

ifi
ka

si 
pa

ti 
O

SA
 d

ar
i p

at
i j

ag
un

g 
tid

ak
m

er
ub

ah
 m

or
fo

lo
gi

 pa
ti.

  H
al

 in
i m

en
un

ju
kk

an
 ba

hw
a

su
ks

in
ila

si 
ok

te
ni

l t
id

ak
 m

en
ye

ba
bk

an
 p

er
ub

ah
an

ka
ra

kt
er

ist
ik

 st
ru

kt
ur

al 
gr

an
ul

a p
ati

. M
en

ur
ut

 B
eta

nc
ur

et
 a

l.
, 
19

97
, b

ah
w

a p
at

i C
a

n
a

va
li

a
as

et
at

m
em

ili
ki

ko
m

po
sis

i k
im

ia
 y

an
g 

tid
ak

 b
er

be
da

 d
en

ga
n 

pa
ti

as
lin

ya
. N

am
un

 d
em

ik
ia

n 
pa

ti 
as

et
ila

si 
di

ke
ta

hu
i

m
em

ili
ki

 s
ifa

t-s
ifa

t 
fu

ng
si

on
al

 y
an

g 
le

bi
h 

ba
ik

di
ba

nd
in

gk
an

 de
ng

an
 pa

ti 
al

am
i, 

m
isa

ln
ya

 m
em

ili
ki

su
hu

 g
el

at
in

as
i d

an
 re

tro
gr

ad
as

i y
an

g 
le

bi
h 

re
nd

ah
se

iri
ng

 d
en

ga
n 

m
en

in
gk

at
ny

a 
gu

gu
s a

se
til

. H
al

 in
i

sa
ng

at
 pe

nt
in

g k
ar

en
a u

nt
uk

 da
pa

t d
ig

un
ak

an
 se

ba
ga

i
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V
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m
e 

6
, 
N

o
m

o
r 

1
, 
S

ep
te

m
b

er
 2

0
1

0
: 

0
8

  
- 

1
7

th
ic

ke
n
in

g
 ya

ng
 ba

ik
 m

ak
a p

at
i h

ar
us

 m
em

ili
ki

 su
hu

ge
la

tin
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i y
an

g r
en

da
h.

Pr
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il 
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IR
 te

pu
ng
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a 
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n 

te
pu

ng
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av

a
fe

rm
en
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si

Pr
of

il 
FT

-IR
 te

pu
ng
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av
a d

an
 te

pu
ng
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a

fe
rm

en
ta

si 
di

tu
nj

uk
ka

n p
ad

a G
am

ba
r 4

. B
er

da
sa

rk
an

G
am

ba
r 8

 d
an

 9
 d

ik
et
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ui

 b
ah

w
a p

ro
fil

 F
T-

IR
 p

ad
a

re
nt

an
ga

n p
an

ja
ng

 ge
lo

m
ba

ng
 an

ta
ra

 40
00

-5
00
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-1

di
ke

ta
hu

i b
ah

w
a p

ad
a t

ep
un

g 
ka

sa
va

 al
am

i t
er

da
pa

t
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 le
m

ba
h,

 de
m

ik
ia

n j
ug

a y
an

g t
er

da
pa

t p
ad

a t
ep

un
g

ka
sa

va
 fe

rm
en

ta
si 

ju
ga

 te
rd

ap
at

 1
2 

le
m

ba
h.

  P
ro

fil
te

rs
eb

ut
 m

en
un

ju
kk

an
 po

la
 ya

ng
 se

ru
pa

 de
ng

an
 je

ni
s

pa
ti a

lam
i d

an
 pa

ti a
se

tat
 da

ri 
be

be
ra

pa
 je

ni
s p

ati
 se

pe
rti

da
ri

 p
at

i 
ja

gu
ng

, 
pa

ti 
ke

nt
an

g 
da

n 
pa

ti 
be

ra
s

(S
an

ta
ya

no
n,

 R
. a

nd
 J.

 W
oo

tth
ik

an
ok

kh
an

,  2
00

2)
.

Pa
da

 te
pu

ng
 k

as
av

a f
er

m
en

ta
si 

tid
ak

 d
iju

m
pa

i
le

m
ba

h 
ba

ru
.  

H
al

 in
i  

m
en

un
ju

kk
an

 b
ah

w
a 

te
rja

di
pe

m
be

nt
uk

an
 g

ug
us

 b
ar

u 
ak

ib
at

 p
ro

se
s f

er
m

en
ta

si.
A

rti
ny

a 
ba

hw
a 

pr
os

es
 fe

rm
en

ta
si 

ka
sa

va
 m

en
ja

di
te

pu
ng

 k
as

av
a 

fe
rm

en
ta

si
 t

id
ak

 m
en

ye
ba

bk
an

pe
ru

ba
ha

n 
str

uk
tu

r k
im

ia
 te

pu
ng

 k
as

av
a.

  H
al

 in
i

be
rb

ed
a 

de
ng

an
 h

as
il 

pe
ne

lit
ia

n 
X

i e
t 

a
l.

 (
20

06
).

Be
rd

as
ar
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n h
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il 

pe
ne

lit
ia

n t
er

se
bu

t d
ik

et
ah
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 ba

hw
a

pr
os

es
 m

od
ifi

ka
si 

pa
ti 

da
pa

t m
en

ye
ba

bk
an

 pe
ru

ba
ha

n
str

uk
tu

r p
ati

 ya
ng

 di
tan

da
i d

en
ga

n t
er

be
nt

uk
ny

a l
em

ba
h

ba
ru

 ad
a a

bs
or

ba
ns

i 1
74

0,
54

 cm
-1
. S

el
ai

n 
te

rb
en

tu
k

le
m

ba
h b

ar
u p

ad
a a

bs
or

ba
ns

i 1
74

0,
54

 cm
-1
, p

ad
a p

at
i

pr
op

in
at

 ju
ga

 te
rb

en
tu

k l
em

ba
h b

ar
u p

ad
a a

bs
or

ba
ns

i
10

83
,9

 cm
-1
 ya

ng
 be

rk
ait

an
 de

ng
an

 st
ru

ku
r a

m
or

ph
ou

s
di

 d
al

am
 p

at
i. A

bs
or

ba
ns

i p
ad

a p
an

ja
ng

 g
el

om
ba

ng
10

47
 cm

-1
 be

rk
ai

ta
n d

en
ga

n s
tru

ku
r k

ris
ta

lin
 di

 da
la

m
pa

ti,
 da

pa
t m

en
in

gk
atk

an
 ba

gi
an

 am
or

ph
ou

s  p
ati

 ga
ru

t.

A
: G

ra
nu

la
 p

at
i k

as
av

a 
al

am
i 

B
: G

ra
nu

la
 p

at
i k

as
av

a 
fe

rm
en

ta
si

 

G
am

ba
r 4

.  P
ro

fil
 F

TI
R

 te
pu

ng
 k

as
av

a 
al

am
i (

A
) d

an
 te

pu
ng

 k
as

av
a

fe
rm

en
ta

si 
(B

)

G
am

ba
r  

3.
  M

ik
ro

sk
op

ik
 g

ra
nu

la
 p

at
i k

as
av

a 
(p

er
be

sa
ra

n 
40

0 
x)
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a
m

a
t 
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K

a
ra

kt
er

is
a

si
 T

ep
u

n
g

 T
a

p
io

ka
 L

a
kt

a
t

K
ar

ak
te

ris
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 te
pu

ng
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sa
va

 da
n t

ep
un

g k
as

av
a

fe
rm

en
tas

i
A

da
 be

be
ra

pa
 ta

ha
pa

n d
al
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 pe

m
bu

at
an

 te
pu

ng
ka

sa
va

 f
er

m
en

ta
si

, a
nt

ar
a 

la
in

 p
en

gu
pa

sa
n 

da
n

pe
nc

uc
ia

n 
ub

i 
ka

yu
, 

pe
m

ot
on

ga
n 

ke
ci

l-
ke

ci
l,

fe
rm

en
tas

i, p
en

ya
w

ut
an

, p
en

ge
rin

ga
n d

an
 pe

ne
pu

ng
an

.
Be

rd
as

ar
ka

n a
na
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a r
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 di
ke

tah
ui

 ba
hw

a p
er

lak
ua

n
fe

rm
en

ta
si 

al
am

i t
id

ak
 b

er
pe

ng
ar

uh
 n

ya
ta

 te
rh

ad
ap

re
nd

em
en

. R
er

at
a n

ila
i r

en
de

m
en
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at
 p

er
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ku
an

fe
rm

en
ta

si 
da

pa
t d

ili
ha

t p
ad

a G
am

ba
r 5

.
Be

rd
as

ar
ka

n d
at

a t
er

se
bu

t m
en

un
ju

kk
an
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hw

a
ad

a k
ec

en
de

ru
ng

an
 se

m
ak

in
 la

m
a p

ro
se

s f
er

m
en

ta
si

be
rla

ng
su

ng
 re

nd
em

en
 ak

an
 m

en
ur

un
. H

al
 in

i d
id

ug
a

se
m

ak
in

 la
m

a p
ro

se
s f

er
m

en
ta

si 
ak

an
 m

en
ye

ba
bk

an
pe

ni
ng

ka
ta

n j
um

la
h p

at
i y

an
g l

ar
ut

 da
la

m
 ai

r s
eh

in
gg

a
re

nd
em

en
 ak

an
 m

en
ur

un
. R

en
de

m
en

 ya
ng

 di
ha

sil
ka

n
da

ri 
la

m
a f

er
m

en
ta

si 
60

 ja
m

 le
bi

h 
re

nd
ah

 d
ar

i r
er

at
a

re
nd

em
en

 y
an

g 
di

ha
sil

ka
n 

da
ri 

pr
os

es
 p

em
bu

at
an

te
pu

ng
 k

as
av

a.
 M

en
ur

ut
 S

oe
ha

rd
jo

, 2
00

9 
ba

hw
a

re
nd

em
en

 te
pu

ng
 ka

sa
va

 se
ki

ta
r 3

0%
, a

rti
ny

a d
ar

i 1
00

kg
 ub

ik
ay

u s
eg

ar
 ak

an
 di

pe
ro

le
h s

ek
ita

r 3
0%

 te
pu

ng
ka

sa
va

.

�

05

1
0

1
5

2
0

2
5

3
0

3
5

1
2

1
4

3
6

4
8

6
0

Nilai

L
a
m

a
 F

e
rm

e
n

ta
s
i 

(j
a
m

)

R
e

n
d

e
m

e
n

 (
%

)
K

a
d

a
r 
A

ir
 (

%
)

K
a

d
a

r 
A

b
u

 (
%

)

G
am

ba
r 5

.  H
ub

un
ga

n 
an

ta
ra

 la
m

a f
er

m
en

ta
si 

te
rh

ad
ap

 re
de

m
en

 (%
),

ka
da

r a
ir

 (%
) d

an
 k

ad
ar

  a
b 

te
pu

ng
 ta

pi
ok

a 
fe

rm
en

ta
si

Be
rd

as
ar

ka
n 

an
al

isa
 r

ag
am

 d
ik

et
ah

ui
 b

ah
w

a
pe

rla
ku

an
 fe

rm
en

ta
si 

al
am

i t
id

ak
 be

rp
en

ga
ru

h n
ya

ta
te

rh
ad

ap
 k

ad
ar

 a
ir.

 R
er

at
a 

ni
la

i k
ad

ar
 a

ir 
ak

ib
at

pe
rla

ku
an

 fe
rm

en
ta

si 
da

pa
t d

ili
ha

t p
ad

a G
am

ba
r 5

.
Be

rd
as

ar
ka

n 
da

ta
 te

rs
eb

ut
 d

ik
et

ah
ui

 b
ah

w
a 

la
m

a
fe

rm
en

ta
si 

60
 ja

m
 da

pa
t m

en
gh

as
ilk

an
 te

pu
ng

 de
ng

an
ka

da
r a

ir 
ya

ng
 ce

nd
er

un
gn

leb
ih

 tin
ng

gi
. H

al 
in

i d
id

ug
a

ba
hw

a s
em

ak
in

 la
m

a p
ro

se
s f

er
m

en
ta

si 
ak

an
 se

m
ak

in
ba

ny
ak

 ai
r y

an
g t

er
ab

so
rb

si 
da

la
m

 pa
ti 

at
au

 ja
rin

ga
n

se
l t

ep
un

g 
ka

sa
va

. M
en

ur
ut

 S
en

to
t P

ra
sa

st
o 

ka
da

r
ai

r y
an

g 
te

rla
lu

 ti
ng

gi
 m

en
ye

ba
bk

an
 p

ro
du

k 
m

ud
ah

di
tu

m
bu

hi
 ja

m
ur

, y
an

g d
ap

at 
m

en
ga

ki
ba

tk
an

 pe
ru

ba
ha

n
w

ar
na

 at
au

 ba
u,

 pa
da

 ak
hi

rn
ya

 pr
od

uk
 m

en
ja

di
 ru

sa
k

da
n t

id
ak

 ta
ha

n l
am

a. 
W

al
au

pu
n p

ro
du

k c
uk

up
 ke

rin
g,

jik
a p

ro
se

s p
en

ge
rin

ga
nn

ya
 ku

ra
ng

 ba
ik

 ka
re

na
 te

rla
lu

la
m

a,
 k

em
un

gk
in

an
 ja

m
ur

 d
ap

at
 tu

m
bu

h 
da

n 
te

rja
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fe
rm

en
ta

si 
se

la
m

a p
ro

du
k d
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er

in
gk

an
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er
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sa
rk

an
pe
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ra
ta

n 
m

ut
u 
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I N
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4-
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.)
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nd

un
ga

n 
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da
r a

ir 
te

pu
ng
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a m

ak
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al
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.

H
al

 in
i m

en
un
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ka

n 
da

ri 
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pe
k 
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un
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ka
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r a
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pu
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sa
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si 
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h m
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ta
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t
pe
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ra
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m

ut
u 
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K
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ir 
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pu
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a 
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n 
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a
fe
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m
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a d
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ng

ka
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ti 

sa
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%
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tu
 se
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03
%
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h r
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h
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la
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ti 
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n 
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ti 
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m
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i s
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se
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na
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,
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; 
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K
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m
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n

m
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re
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gr
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i p
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re
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n o
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 be
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 fa
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 m
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pu
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n a
m
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