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ABSTRAK 

U j a n g . 2 0 1 2 . Analisis Kandungan Gizi Tempe dari Bahan Baku Biji Buah Karet 
(Hevea Brasiliensis Mull. Arg) dan Pengajarannya di SMA Negeri 2 Mesuji Raya 
Kabupaten Ogan Komering Ilir. S k r i p s i , P r o g r a m S t u d i P e n d i d i k a n B i o l o g i , P r o g r a m 
S a r j a n a ( 8 1 ) , F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h 
P a l e m b a n g . P e m b i m b i n g : ( I ) D r s . S u y u d A b a d i , M . S i . , ( I I ) D r s . N i z k o n , M . S i . , 

Kata Kunci: pemberian ragi tempe, Biji Karet (Hevea Brasiliensis Mull. Arg) 

M a s a l a h d a l a m p e n e l i t i a n i n i : ( 1 ) A p a k a h d e n g a n m e n g g u n a k a n r a g i t e m p e y a n g 
b e r b e d a - b e d a d a p a t m e m b e r i k a n h a s i l t e m p e b i j i k a r e t y a n g b a i k ? ( 2 ) K a n d u n g a n g i z i 
a p a s a j a k a h y a n g t e r d a p a t p a d a t e m p e b e r b a h a n b a k u b i j i k a r e t ? ( 3 ) A p a k a h d e n g a n 
m e n g g u n a k a n m e t o d e d e m o n s t r a s i d a p a t m e n i n g k a t k a n p r e s t a s i b e l a j a r s i s w a k e l a s 
X . l d e n g a n m a t e r i p o k o k d a u r u l a n g l i m b a h ? . T u j u a n p e n e l i t i a n i n i : ( 1 ) U n t u k 
m e n g e t a h u i k a n d u n g a n g i z i a p a s a j a k a h y a n g t e r d a p a t p a d a t e m p e b e r b a h a n b a k u b i j i 
k a r e t . ( 2 ) U n t u k m e n g e t a h u i k o n s e n t r a s i o p t i m a l y a n g d a p a t m e n g h a s i l k a n g i z i y a n g 
b a i k d a l a m t e m p e b i j i k a r e t . ( 3 ) U n t u k m e n g e t a h u i p r e s t a s i b e l a j a r s i s w a d e n g a n 
m e t o d e d e m o n s t r a s i s i s w a k e l a s X . l m a t e r i p o k o k d a u r u l a n g l i m b a h . R u a n g L i n g k u p 
p e n e l i t i a n : B i j i k a r e t y a n g d i g u n a k a n a d a l a h b i j i k a r e t y a n g b a r u i e p a s d a r i 
c a n g k a n g n y a , R a g i y a n g d i g u n a k a n a d a l a h r a g i t e m p e , M e t o d e p e n e l i t i a n i n i 
m e n g g u n a k a n m e t o d e e k s p e r i m e n d e n g a n R A L ( R a n c a n g a n A c a k L e n g k a p ) d e n g a n 5 
p e r l a k u a n d a n 4 u l a n g a n , M e t o d e p e n g a j a r a n n y a m e n g g u n a k a n m e t o d e d e m o n s t r a s i . 
K e s i m p u l a n p e n e l i t i a n i n i ( 1 ) H a s i l a n a l i s i s k a n d u n g a n g i z i t e m p e d a r i b a h a n b a k u 
b i j i k a r e t Hevea brasiliensis M u l l . A r g b a h w a k a n d u n g a n P r o t e i n t e r t i n g g i ( 1 2 . 4 5 % ) , 
k a d a r k a r b o h i d r a t t e r t i n g g i ( 1 0 . 9 7 5 % ) p a d a p e r l a k u a n P5. ( 2 ) D e n g a n m e n g g i m a k a n 
m e t o d e d e m o n s t r a s i p a d a p r o s e s m e n g a j a r s i s w a k e l a s X s e m e s t e r 2 S M A N e g e r i 2 
M e s u j i R a y a d a p a t m e n i n g k a t k a n p r e s t a s i b e l a j a r s i s w a y a n g d a p a t d i l i h a t d a r i n a l a i 
u j i T m e n u n j u k k a n b a h w a t h i t u n g ( 1 5 , 1 2 6 ) > t t a b e l ( 1 , 6 8 4 9 ) . 
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KATA PENGANTAR 

A l h a m d u l i l l a h h i r o b b i r a l a m i n y a n g s e l a l u p e n u l i s p a n j a l k a n a t a s n i k m a t y a n g 

s e n a n t i a s a A l l a h l i m p a h k a n , s e h i n g g a p e n u l i s d a p a t m e n y e l e s a i k a n s k r i p s i i n i y a n g 

b e r j u d u l "Analisis Kandungan Gizi Tempe Dari Bahan Baku Biji Buah Karet 

( H e v e a Brasiliensis Mull. Arg) Dan Pengajarannya Di Sma Negeri 2 Mesuji 

Raya Kabupaten Ogan Komering Ilir". 

D a l a m p e n y u s u n a n s k r i p s i i n i , p e n u l i s b a n y a k m e n g u c a p k a n t e r i m a k a s i h 

k e p a d a D r s . S u y u d A b a d i , M . S i . , s e b a g a i p e m b i m b i n g I , d a n D r s . N i z k o n , M . S i . , 

s e b a g a i p e m b i m b i n g I I , y a n g t e l a h m e m b e r i k a n b i m b i n g a n d e n g a n s a b a r , t u l u s , i k h l a s 

m e l u a n g k a n w a k t u , d a n p i k i r a n . 

S k r i p s i i n i d i s u s u n g u n a m e m e n u h i p e r s y a r a t a n d a l a m m e n e m p u h d e r a j a t 

S a r j a n a S - 1 P e n d i d i k a n B i o l o g i F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s 

M u h a m m a d i y a h P a l e m b a n g . D a l a m p e m b u a t a n s k i p s i i n i p e n u l i s t e l a h b a n y a k 

m e n d a p a t b a n t u a n s e r t a b i m b i n g a n d a r i b e r b a g a i p i h a k . U n t u k i t u , p a d a k e s e m p a t a n 

i n i p e n u l i s m e n g u c a p k a n t e r i m a k a s i h k e p a d a : 

1 . D r s . S y a i f u d i n , M . P d . , s e l a k u D e k a n F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n 

U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g . 

2 . D r s . H . M u s l i m i n T e n d r i , M . P d . , s e l a k u K e t u a J u r u s a n P e n d i d i k a n M I P A 

F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h 

P a l e m b a n g . 

3 . D r a . H j . A s e p t i a n o v a , M . P d . , s e l a k u S e k r e t a r i s J u r u s a n P e n d i d i k a n M I P A 

F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n U n i v e r s i t a s M u h a m m a d i y a h 

P a l e m b a n g . 



4 . D r a . S r i W a r d h a n i , M . S i . , s e l a k u K e t u a P r o g r a m S t u d i P e n d i d i k a n B i o l o g i . 

5 . S e l u r u h d o s e n d a n s t a f a d m i n i s t a s i F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n 

U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g a t a s s e g a l a b a n t u a n n y a k e p a d a p e n u l i s 

s e l a m a i n i . 

6 . K e d u a O r a n g T u a k u y a n g s e l a l u m e m b e r i k a n s e m a n g a t d a n k a s i h s a y a n g y a n g 

t a k t e m i l a i h a r g a n y a . 

7 . K e l u a r g a b e s a r k u , k a k a k , a y u k , k a k a i p a r , a y u k i p a r , s e r t a k e p o n a k a n k u t e r i m a 

k a s i h a t a s d o ' a d a n d u k u n g a n n y a . 

8 . T e m a n - t e m a n P P L t e r i m a k a s i h a t a s d u k u n g a n n y a s e l a m a i n i . 

9 . S e l u r u h t e m a n - t e m a n K K N a n g k a t a n k e - 2 d i l e u r a h a n B a g u s K u n i n g P a l e m b a n g , 

1 0 . T e m a n - t e m a n a n g k a t a n 2 0 0 8 ( H e r i , R a h m a n , A i d i l , D i a n , J a n u , A r e z , L a w a l a t a , 

T r i s n o p i , A a n , A b r a h a m , A z h a r i , I n d a h , D i n a , A y u , L i d i a , F e t t y , d a n s e l u h u h 

m a s i s w a k e l a s D ) t e r i m a k a s i h a t a s s u p p o r t n y a , s e m o g a p e r s a h a b a t a n k i t a a b a d i 

u n t u k s e l a m a n y a . 

S e m o g a A l l a h S W T m e m b a l a s j a s a s e r t a b u d i b a i k y a n g s e t i m p a l k e p a d a 

s e m u a p i h a k y a n g t e l a h m e m b a n t u p e n u l i s d a l a m m e n y e l e s a i k a n s k r i p s i i n i , A m i n . 

H a r a p a n p e n u l i s , s e m o g a k a r y a s e d e r h a n a i n i d a p a t m e m b e r i k a n s u m b a n g a n d a n 

m a n f a a t k h u s u s n y a b a g i p e n g e m b a n g a n d u n i a P e n d i d i k a n . S e g a l a k r i t i k a n d a n s a r a n 

d e m i k e s e m p u m a a n s k r i p s i i n i a k a n p e n u l i s t e r i m a d e n g a n k e i k h l a s a n d a n k e t u l u s a n 

h a t i . 

P a l e m b a n g , A g u s t u s 2 0 1 2 

P e n u l i s 
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K e d e l a i s e b a g a i b a h a n b a k u t e m p e y a n g u m u m d i g u n a k a n saa t i n i h a r g a n a i k 

d e n g a n d r a m a s t i s h a m p i r m e n c a p a i 1 0 0 %, i n i d i d a p a t d a r i w a w a n c a r a k e p a d a s a l a h 

s a t u p e d a g a n g d i p a s a r k e m u n i n g k o t a b a r u P o n t i a n a k y a n g m e n g a t a k a n b a h w a p a d a 

m u l a n y a h a r g a k e d e l a i b e r k i s a r R p 4 . 5 0 0 k i n i m e n c a p a i R p 7 . 0 0 0 p e r k i l o , n a i k n y a 

h a r g a k e d e l a i d i k a r e n a k a n k e b u t u h a n t e r h a d a p k e d e l a i y a n g t i n g g i t e t a p i t i d a k d i s e r t a i 

p r o d u k s i k e d e l a i y a n g b e s a r p u l a . D e n g a n n a i k n y a h a r g a k e d e l a i m e n j a d i k a n h a r g a 

t e m p e j u g a n a i k . K i n i t e m p e b u k a n l a h m a k a n a n y a n g " m u r a h m e r i a h " t a p i t e l a h 

m e n j a d i m a k a n a n y a n g s e t a r a h a r g a n y a d e n g a n l a u k p a u k l a i n n y a s e p e r t i i k a n . H a ! i n i 

m e n g a k i b a t k a n d a y a b e l i m a s y a r a k a t m e n u r u n , a p a l a g i d i s e r t a i d e n g a n k e n a i k a n 

k e b u t u h a n l a i n n y a ( S a b a r , 2 0 0 8 ) . . 

U n t u k m e m e n u h i k e b u t u h a n a k a n b a h a n b a k u p e m b u a t a n t e m p e m a k a 

d i p e r l u k a n a l t e m a t i f y a n g d a p a t m e m e c a h k a n p e r m a s a l a h t e r s e b u t y a i t u t e r p e n u h i n y a 
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b a h a n b a k u p e m b u a t a n t e m p e d e n g a n h a r g a m u r a h d e n g a n m e m p e r h a t i k a n 

k a n d u n g a n g i z i t e r u t a m a p r o t e i n y a n g t i n g g i S a l a h s a t u t a n a m a n a l t e m a t i f y a n g d a p a t 

m e n g a t a s i p e r m a s a l a h a n t e r s e b u t a d a l a h t a n a m a n K a r e t ( H e v e a b r a s i l i e n s i s M u l l . A r g ) 

K a r e t m a m p u m e m p r o d u k s i b i j i k a y a p r o t e i n s e r t a m e m i l i k i o n g k o s p r o d u k s i y a n g 

m u r a h . H a l t e r s e b u t k a r e n a k e t e r s e d i a n b i j i t a n a m a n k a r e t t e r s e d i a b a n y a k d i 

I n d o n e s i a , d i m a n a i n d o n e s i a m e r u p a k a n n e g a r a d e n g a n t a n a m a n k a r e t t e r l u a s d i d u n i a 

( A n d o k o . 2 0 0 5 ) s e l a m a i n i b i j i k a r e t h a n y a d i m a n f a a t k a n s e b a g a i b i b i t t a n a m a n s a j a , 

s e l e b i h n y a d i b i a r k a n t e r b u a n g t a n p a p e m a n f a a t a n . 

U n t u k m e m e n u h i b a h a n b a k u p e m b u a t a n t e m p e d i p e r l u k a n a l t e m a t i f y a n g 

d a p a t m e m e c a h k a n p e r m a s a l a h a n t e r s e b u t y a i t u t e r p e n u h i n y a b a h a n b a k u p e m b u a t a n 

t e m p e d e n g a n b a h a n b a k u y a n g m u r a h d e n g a n m e m p e r h a t i k a n k a n d u n g a n g i z i 

t e r u t a m a p a d a p r o t e i n y a n g t i n g g i . S a l a h s a t u t a n a m a n y a n g b i s a d i b u a l a l t e m a t i f 

y a n g d a p a t m e n g a t a s i p e r m a s a l a h a n t e r s e b u t a d a l a h t a n a m a n k a r e t {Hevea 

brasiliensis M u l l . A r g ) . 

H a s i l k e b u n k a r e t y a n g s e l a m a i n i k u r a n g d i m a n f a a t k a n h i n g g a n y a r i s 

t e r b u a n g - b u a n g b e g i t u sa ja a d a l a h b i j i k a r e t . K e b a n y a k a n p e r k e b u n a n b i j i k a r e t 

h a n y a d i b i a r k a n b e g i t u s a j a j a t u h d a r i p o h o n n y a d a n p a l i n g - p a l i n g h a n y a j a d i m a i n a n 

a n a k - a n a k . P a d e h a l b i l a d i m a n f a a t k a n a k a n c u k u p m e n g u n t u n g k a n s e b a b j u m l a h n y a 

m e l i m p a h r u a h ( T i m P e n u l i s P S , 2 0 1 1 : 3 2 ) 

D i l i h a t d a r i k o m p o s i s i k i m i a n y a , t e r n y a t a k a n d u n g a n p r o t e i n b i j i k a r e t 

t e r h i t u n g t i n g g i . D a r i a n a l i s i s d i k e t a h u i k a d a r p r o t e i n n y a s e b e s a r 2 7 % , l e m a k 3 2 , 3 % , 

a i r 3 , 6 % , a b u 2 , 4 % , t h i a m i n 4 5 0 p g , a s a m n i k t i n a t 2 , 5 p g , k a r o t e n d a n t o k o f e r o l 2 5 0 

p g , d a n s i a n i d a s e b a n y a k 3 3 0 m g d a r i s e t i a p l O O g b a h a n . S e l a i n k a n d u n g a n 



p r o t e i n n y a c u k u p t i g g i , p o l a a s a m a m i n o b i j i k a r e t j u g a s a n g a t b a i k . S e m u a a s a m 

a m i n o e s e n s i a ! y a n g d i b u t u h k a n t u b u h t e r k a n d u n g d i d a l a m n y a ( F a r i d , 1 9 9 2 ) , 

R a g i t e m p e m e r u p a k a n b i b i t y a n g d i p e r g u n a k a n u n t u k p e m b u a t a n t e m p e , 

O l e h k a r e n a i t u s e r i n g p u l a d i s e b u t s e b a g a i starter tempe R a g i t e m p e m e n g a n d u n g 

j a m u r Rhizopus sp. y a n g d i k e n a l p u l a s e b a g a i j a m u r t e m p e . S e c a r a t r a d i s i o n a l , j a m u r 

u n t u k s t a r t e r p e m b u a t a n t e m p e b i a s a n y a d i a m b i l d a r i d a u n p i s a n g b e k a s p e m b u n g k u s 

t e m p e p a d a w a k t u p e m b u a t a n , a t a u d a u n a r u a t a u j a t i y a n g d i k e n a l d e n g a n s e b u t a n 

" u s a r " . N a m u n d e m i k i a n , p e n g g u n a a n d a u n p i s a n g a t a u u s a r i n i s a n g a t t e r b a t a s d a n 

h a n y a u n t u k p r o d u k s i k e c i l - k e c i l a n . U n t u k p r o d u k s i y a n g l e b i h b e s a r , s t a r t e r t e m p e 

d i b u a t d e n g a n m e m p e r b a n y a k j a m u r t e m p e (Rhizopus sp.) p a d a m e d i a t e r t e n t u . 

S e l a n j u t n y a , s p o r a y a n g d i h a s i l k a n n y a d i a w e t k a n d a l a m k e a d a a m k e r i n g b e r s a m a 

m e d i u m t e m p a t t u m b u h j a m u r t e m p e t e r s e b u t . D e n g a n t e k n i k s e p e r t i i n i k u a l i t a s 

t e m p e y a n g d i p r o d u k s i a k a n t e r j a m i n , k a r e n a d o s i s p e n g g u n a a n s t a r t e r d a p a t d i a t u r 

( R o c h i n t a n i a w a t i , 2 0 0 0 ) . 

H a s i l t e m p e b i j i k a r e t p a d a s e m u a p e r l a k u a n y a n g d i c o b a k a n , k a d a r 

s i a n i d a n y a s u d a h t i d a k m e m b a h a y a k a n k e s e h a t a n l a g i . O l e h k a r e n a i t u u n t u k 

m e m p e r o l e h p e r l a k u a n p a d a p e m b u a t a n t e m p e y a n g b a i k d i t i n j a u d a r i s e g i 

k a n d u n g a n z a t g i z i t e r n y a t a k a n d u n g a n p r o t e i n d a n n i t r o g e n a m i n o y a n g o p t i m u m 

a d a l a h p a d a l a m a p e r e n d a m a n 1 h a r i d a n k o n s e n t r a s i l a r u 0 , 4 % . U n t u k m e m p e r o l e h 

p e r l a k u a n p a d a p e m b u a t a n t e m p e y a n g b a i k d i t i n j a u d a r i s e g i u j i o r g a n o l e p t i k a t a u 

d a y a t e r i m a n y a , t e r n y a t a p a n e l i s l e b i h m e n y u k a i r u p a d a n b a u t e m p e y a n g d i b u a t 

d e n g a n l a m a p e r e n d a m a n 1 h a r i d a n k o n s e n r a s i l a r u 0 , 4 p e r s e n j u g a ( F u r o i d a , 1 9 8 5 ) . 
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B e r d a s a r k a n u r a i a n d i a t a s m a k a p e n e l i t i u n t u k m e n g a d a k a n p e n e l i t i a n d e n g a n 

j u d u l "Analisi Kandungan Gizi Tempe Dari Bahan Baku Biji Karet H e v e a 

brasiliensis MulLArg Dan Pengajarannya d i SMA Negeri 2 Mesuji Raya 

Kabupaten Ogan Komering Ilir Dalam Mata Pelajaran Ekosistem" 

B. Rumusan Masalah 

1 . A p a k a h d e n g a n m e n g g u n a k a n r a g i t e m p e y a n g b e r b e d a - b e d a d a p a t m e m b e r i k a n 

h a s i l t e m p e b i j i k a r e t y a n g b a i k ? 

2 . K a n d u n g a n g i z i a p a s a j a k a h y a n g t e r d a p a t p a d a t e m p e b e r b a h a b b a k u b i j i k a r e t ? 

3 . A p a k a h d e n g a n m e n g g u n a k a n m e t o d e D e m o n s t r a s i d a p a t m e n i n g k a t k a n p r e s t a s i 

b e l a j a r s i s w a k e l a s X . l S t a n d a r K o m p e t e n s i 4 : M e n g a n a l i s i s h u b u n g a n a n t a r a 

k o m p o s i s i e k o s i s t e m , p e r u b a h a n m a t e r i d a n e n e r g y s e r t a p e r a n a n m a n u s i a d a l a m 

k e s e i m b a n g a n e k o s i s t e m . K o m p e t e n s i D a s a r 4 . 4 : m e m b u a t p r o d u k d a u r u l a n g 

l i m b a h . 

C. Tujuan Penelitian 

1 . U n t u k m e n g e t a h u i k a n d u n g a n g i z i a p a s a j a k a h y a n g t e r d a p a t p a d a t e m p e 

b e r b a h a n b a k u b i j i k a r e t . 

2 . U n t u k m e n g e t a h u i k o n s e n t r a s i o p t i m a l y a n g d a p a t m e n g h a s i l k a n g i z i y a n g b a i k 

d a l a m t e m p e b i j i k a r e t . 

3 . U n t u k m e n g e t a h u i p r e s t a s i b e l a j a r s i s w a d e n g a n m e t o d e d e m o n s t r a s i s i s w a k e l a s 

X . l S t a n d a r K o m p e t e n s i 4 : M e n g a n a l i s i s h u b u n g a n a n t a r a k o m p o s i s i e k o s i s t e m . 
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p e r u b a h a n m a t e r i d a n e n e r g y s e r t a p e r a n a n m a n u s i a d a l a m k e s e i m b a n g a n 

e k o s i s t e m . K o m p e t e n s i D a s a r 4 . 4 : M e m b u a t p r o d u k d a u r u l a n g l i m b a h . 

D. Kegunaan Penilitian 

1 . U n t u k m e m b e r i k a n i n f o r m a s i k e p a d a m a s y a r a k a t b a h w a t e m p e b i j i k a r e t b i s a 

d i j a d i k a n a l t e r n a t i v e d a l a m p e m b u a t a n t e m p e . 

2 . U n t u k m e m b e r i r a n i n f o r m a s i t e n t a n g k a n d u n g a n g i z i t e m p e d a r i b i j i k a r e t . 

E . Ruang Lingkup Penelitian dan Keterbatasan Penelitian 

1 . B i j i k a r e t y a n g d i g u n a k a n a d a l a h b i j i k a r e t y a n g b a r u l e p a s d a r i c a n g k a n g n y a . 

2 . R a g i y a n g d i g u n a k a n a d a l a h r a g i t e m p e . 

3 . M e t o d e p e n e l i t i a n i n i m e n g g u n a k a n m e t o d e R A L ( R a n c a n g a n A c a k L e n g k a p ) 

4 . M e t o d e p e n g a j a r a n n y a m e n g g u n a k a n m e t o d e d e m o n s t r a s i . 

5 . A n a l i s i s p e n e l i t i a n n y a a d a l a h : 

a. A n a l i s i s p r o t e i n 

b . A n a l i s i s k a r b o h i d r a t 

c. A n a l i s i s r a c u n s i a n i d a 

F. Definis Istilah 

1 . K o n s e n t r a a d a l a h h a s i l d a r i p e m e k a t a n f r a k s i p r o t e i n b i j i k a r e t y a n g k a d a r 

s e b e n a r n y a s u d a h t i n g g i m e n j a d i l e b i h t i n g g i . ( T i m P e n u l i s P S , 2 0 1 1 : 3 3 ) . 

2 . S i a n i d a a d a l a h z a t b e r a c u n y a n g t e r d a p a t d i d a l a m b i j i k a r e t . 



I 

BAB 11 

KAJIAN PUSTAKA 

A. Tempe 

S e k i l a s T e n t a n g T e m p e , T e m p e a d a l a h m a k a n a n y a n g p a d a u m u m n y a d i b u a t 

d a r i k a c a n g k e d e l a i y a n g d i f e r m e n t a s i k a n , y a i t u d e n g a n m e n u m b u h k a n k a p a n g 

R h i z o p u s o r y z a e p a d a k e d e l a i m a t a n g y a n g t e l a h d i l e p a s k a n k u l i t n y a ( G o d m a n , 

2 0 0 0 ) . 

K a p a n g y a n g t u m b u h p a d a k e d e l a i m e n g h i d r o l i s i s s e n y a w a - s e n y a w a 

k o m p l e k s m e n j a d i s e n y a w a s e d e r h a n a y a n g m u d a h d i c e m a o l e h m a n u s i a . T e m p e 

k a y a a k a n s e r a t , k a l s i u m , v i t a m i n B d a n z a t b e s i . B e r b a g a i m a c a m k a n d u n g a n d a l a m 

t e m p e m e m p u n y a i n i l a i o b a t , s e p e r t i a n t i b i o t i k u n t u k m e n y e m b u h k a n i n f e k s i d a n 

a n t i o k s i d a n p e n c e g a h p e n y a k i t d e g e n e r a t i f ( G o d m a n , 2 0 0 0 ) . 

S e c a r a u m u m , t e m p e b e r w a m a p u t i h k a r e n a p e r t u m b u h a n m i s e l i a j a m u r y a n g 

m e n g h u b u n g k a n b i j i - b i j i k e d e l a i s e h i n g g a t e r b e n t u k t e k s t u r y a n g k o m p a k . D e g r a d a s i 

k o m p o n e n - k o m p o n e n k e d e l a i p a d a f e r m e n t a s i p e m b u a t a n t e m p e m e m b u a t t e m p e 

m e m i l i k i r a s a k h a s . B e r b e d a d e n g a n t a b u , t e m p e t e r a s a a g a k m a s a m . 

G a m b a r 2 . 1 : C o n t o h t e m p e k e d e l a i 
S u m b e r : A n o n i m , 2 0 1 0 
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T e m p e m e r u p a k a n s u m b e r p r o t e i n n a b a t i y a n g m e m p u n y a i n i l a i g i z i y a n g 

t i n g g i ( M u c h t a d i . 1 9 8 9 ) . T e m p e d i k o n s u m s i o l e h s e m u a l a p i s a n m a s y a r a k a t d e n g a n 

k o n s u m s i r a t a - r a t a s e h a r i / o r a n g 4 , 4 g s a m p a i 2 0 , 0 g ( M u c h t a d i , 1 9 8 9 ) , 

B. Ragi Tempe 

R a g i t e m p e m e r u p a k a n b i b i t y a n g d i p e r g u n a k a n u n t u k p e m b u a t a n t e m p e . 

O l e h k a r e n a i t u s e r i n g p u l a d i s e b u t s e b a g a i starter tempe. R a g i t e m p e m e n g a n d u n g 

j a m u r Rhizopus sp. y a n g d i k e n a l p u l a s e b a g a i j a m u r t e m p e . S e c a r a t r a d i s i o n a l , j a m u r 

u n t u k s t a r t e r p e m b u a t a n t e m p e b i a s a n y a d i a m b i l d a r i d a u n p i s a n g b e k a s p e m b u n g k u s 

t e m p e p a d a w a k t u p e m b u a t a n , a t a u d a u n a r u a t a u j a t i y a n g d i k e n a l d e n g a n s e b u t a n 

" u s a r " . N a m u n d e m i k i a n , p e n g g u n a a n d a u n p i s a n g a t a u u s a r i n i s a n g a t t e r b a t a s d a n 

h a n y a u n t u k p r o d u k s i k e c i l - k e c i l a n . U n t u k p r o d u k s i y a n g l e b i h b e s a r , s t a r t e r t e m p e 

d i b u a t d e n g a n m e m p e r b a n y a k j a m u r t e m p e {Rhizopus sp.) p a d a m e d i a t e r t e n t u . 

S e l a n j u t n y a , s p o r a y a n g d i h a s i l k a n n y a d i a w e t k a n d a l a m k e a d a a m k e r i n g b e r s a m a 

m e d i u m t e m p a t t u m b u h j a m u r t e m p e t e r s e b u t . D e n g a n t e k n i k s e p e r t i i n i k u a l i t a s 

t e m p e y a n g d i p r o d u k s i a k a n t e r j a m i n , k a r e n a d o s i s p e n g g u n a a n s t a r t e r d a p a t d i a t u r 

( R o c h i n t a n i a w a t i , 2 0 0 9 ) . 

G a m b a r 2 . 2 ; R a g i T e m p e 
S u m b e r ; A n o n i m , 2 0 1 0 
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T a b e l 2 . 1 : P e r b a n d i n g a n N i l a i G i z i b i j i k a r e t , k e d e l a i , k a c a n g h i j a u , k a c a n g t a n a h , 
d a n k e c i p i r 

No. Biji Protcin(%) Lcmak(%) Karboliidrat(%) Air(%) 
1. karet 27 32.3 15.9 9,1 
2. Kedelai 24.9 14.1 34.8 8,0 
3. Kacang Hijau 22.2 1.2 62,9 10,0 
4 . Kacang tanah 25,3 42.8 21, 1 4,0 
5. Kecipir .32,8 17.0 36.5 10.0 

S u m b e r : B a l a i I n f o r m a s i P e r t a n i a n - C i a w i , 1 9 8 5 ( d a l a m h t t p : / / n i p p o n t o r i . m u l t i p l y . 
c o m / j o u m a l / i t e m / 3 4 ) d a n ( G i o k L T , S a m s u d i n , H u s a i n i a n d T a r w o t j o , 
1 9 6 7 ) , 

C. Fermentasi 

F e r m e n t a s i a d a l a h s a l a h s a t u b a g i a n d a r i b i o t e k n o l o g i y a n g m e n g g u n a k a n 

m i k r o o r g a n i s m e s e b a g a i p e m e r a n u t a m a d a l a m s u a t u p r o s e s . I n d u s t r i f e r m e n t a s i d i 

n a g a r a - n e g a r a m a j u s u d a h b e r k e m b a n g s e d e m i k i a n p e s a t n y a t e r m a s u k d a i a m p r o d u k 

h a s i b h a s i l p e m e c a h a n a t a u m e t a b o l i t p r i m e r o l e h m i k r o b a ( a s a m , a s a m a m i n o , 

p r o t e i n s e l t u n g g a l ) , e n z i m d a n s e b a g a i n y a . U n t u k m e n g e m b a n g k a n i n d u s t r i 

f e r m e n t a s i t e r s e b u t d i p e r l u k a n p e n g e t a h u a n d a s a r b i o t e k n o l o g i y a n g k u a t , y a n g 

m e r u p a k a n g a b u n g a n d a r i i l m u b i o k i m i a d a n m i k r o b i o l o g i , t e r u t a m a f i s i o l o g i d a n 

g e n e t i k a m i k r o b a , s e r t a i l m u k e t e k n i k a n d a l a m f e r m e n t a s i . ( F a r d i a z , 1 9 8 7 ) 

F e r m e n t a s i m e r u p a k a n k e g i a t a n m i k r o b i a p a d a b a h a n p a n g a n s e h i n g g a 

d i h a s i l k a n p r o d u k y a n g d i k e h e n d a k i . M i k r o b i a y a n g u m u m n y a t e r l i b a t d a l a m 

f e r m e n t a s i a d a l a h b a k t e r i , k h a m i r d a n k a p a n g . C o n t o h k h a m i r d a l a m f e r m e n t a s i 

a d a l a h k a p a n g a d a l a h Rhizopus sp p a d a p e m b u a t a n t e m p e . ( H i d a y a t , 2 0 0 7 ) 

D. Tanaman Karet 

K a r e t p e r t a m a k a l i d i k e n a l d i E r o p a , y a i t u s e j a k d i t e m u k a n n y a b e n u a A m e r i k a 

o l e h C h r i s t o p h e r C o l u m b u s p a d a t a h u n 1 4 7 6 . O r a n g E r o p a y a n g p e r t a m a k a l i 

http://nippontori
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m e n e m u k a n i a l a h P i e t r o M a r t y r e d ' A n g h i e r a . P e n e m u a n t e r s e b u t d i t u l i s k a n d a l a m 

s e b u a h b u k u y a n g b e r j u d u l D e O r b e N o v o ( E d i s i 1 5 3 0 ) . P a d a t a h u n 1 7 3 0 - a n , p a r a 

i l m u w a n m u l a i t e r t a r i k u n t u k m e n y e l i d i k i b a h a n ( k a r e t ) t e r s e b u t . 

1 . D e s k r i p s i 

T a n a m a n k a r e t m e m i l i k i b e b e r a p a k e u n g g u l a n d i b a n d i n g k a n d e n g a n 

k o m o d i t a s l a i n n y a , y a i t u ; ( 1 ) d a p a t t u m b u h p a d a b e r b a g a i k o n d i s i d a n j e n i s l a h a n , 

s e r t a m a s i h m a m p u d i p a n e n h a s i l n y a m e s k i p u n p a d a t a n a h y a n g t i d a k s u b u r , ( 2 ) 

m a m p u m e m b e n t u k e k o l o g i h u t a n , y a n g p a d a u m u m n y a l e r d a p a t p a d a d a e r a h l a h a n 

k e r i n g b e r i k l i m b a s a h , s e h i n g g a k a r e t c u k u p b a i k u n t u k m e n a n g g u l a n g i l a h a n k r i t i s , 

( 3 ) d a p a t m e m b e r i k a n p e n d a p a t a n h a r i a n b a g i p e t a n i y a n g m e n g u s a h a k a n n y a , d a n ( 4 ) 

m e m i l i k i p r o s p e k h a r g a y a n g c u k u p b a i k . . 

B a t a n g : P o h o n , t i n g g i ± 15 - 2 5 m , T e g a k , b e r k a y u , b u l a t , p e r m u k a a n h a l u s , 

b a t a n g w a r n a c o k l a t b e r c a k - b e r c a k p u t i h , d i a m e t e r b e s a r , p e r c a b a n g a n m o n o p o d i a ! , 

h i t a m k e p u t i h - p u t i h a n , b a t a n g m e n g h a s i l k a n g e t a h y a n g l e b i h d i k e n a l d e n g a n n a m a 

I a t e k s . ( S t e e n i s 2 0 0 6 ) 

G a m b a r 2 . 3 : P o h o n K a r e t {Hevea brasiliensis M u l l . A r g ) 
( S u m b e r : A n o n i m , 2 0 1 0 ) 
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B u a h : b u a h k a r e t b e r d i a m e t e r 3 - 5 c m , t e r b e n t u k d a r i p e n y e r u k a n b u n g a k a r e t 

d a n m e m i l i k i p e m b a g i a n r u a n g y a n g j e l a s ( 3 - 6 r u a n g ) , r u a n g a n b e r b e n t u k b o l a , j i k a 

s u d a h t u a b u a h k a r e t a k a n p e c a h d e n g a n s e n d i r i n y a m e n u r u t r u a n g - r u a n g n y a d a n 

s e t i a p p e c a h a n a k a n r u m b u h m e n j a d i i n d i v i d u b a r u j i k a j a t u h k e t e m p a t y a n g t e p a t . 

G a m b a r 2 , 3 : B u a h y a n g s u d a h t u a . 
( S u m b e r : A n o n i m , 2 0 1 0 ) 

B i j i : G a r i s t e n g a h ± 1 .98 c m , b e r b e n t u k b u l a t l o n j o n g , k e r a s d a n b e r w a r n a 

c o k l a t b e r c a k - b e r c a k p u t i h , b e r a t p e r b i j i ± 0 , 7 8 g - 3 . 2 9 g 

D a u n : D a u n k a r e t t e r d i r i d a r i t a n g k a i u t a m a s e p a n j a n g 3 - 2 0 c m d a n t a n g k a i 

a n a k d a u n s e p a n j a n g 3 - 1 0 c m d e n g a n k e l e n j a t d i u j u n g n y a , s e t i a p d a u n t e r d i r i a t a s 

t i g a a n a k d a u n y a n g b e r b e n t u k e l i p s m e m a n j a n g d e n g a n u j u n g r u n c i n g , w a r n a h i j a u 

d a n m e n j a d i m e r a h a t a u k u n i n g m e n j e l a n g r o n t o k . 
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G a m b a r 2 . 6 : D a u n K a r e t . 
( S u m b e r : A n o n i m , 2 0 1 0 ) 

K o n s e n t r a a d a l a h h a s i l d a r i p e m e k a t a n f r a k s i p r o t e i n b i j i k a r e t y a n g k a d a r 

s e b e n a r n y a s u d a h t i n g g i m e n j a d i l e b i h t i n g g i . ( P S , 2 0 1 1 : 3 3 ) . 

A d a n y a r a c u n S i a n i d a m e m b u a t b i j i k a r e t b e r b a h a y a b i l a d i k o n s u m s i m e n t a h , 

t a n p a d i o l a h t e r l e b i h d a h u l u . M e l a l u i p r o s e s p e r e n d a m a n s e l a m a 2 4 j a m d e n g a n a i r 

y a n g s e r i n g d i g a n t i d a n p e r e b u s a n t e r b u k a , m a k a s i a n i d a d a p a t d i h i l a n g k a n m e n g u a p 

( P S , 2 0 1 1 : 3 3 ) . 

S e m a k i n b a n y a k j e n i s m a k a n a n y a n g d a p a t d i p e r k a y a d e n g a n p e n a m b a h a n 

k o n s e n t r a t b i j i k a r e t , m a k a s e m a k i n b a n y a k o r a n g y a n g d a p a t m e m p e r o l e h m a n f a a t 

d a r i b a h a n y a n g s e r i n g t e r b u a n g p e r c u m a d i d a e r a h - d a e r a h p e r k e b u n a n ( P S , 2 0 1 1 : 3 3 ) . 

E . Biji Karet 

F. Makanan dari Biji Karet 

1. Kecap Biji karet 

U n t u k i t u d i p e r l u k a n s u a t u p e n g o p t i m a l a n p e n g o l a h a n b i j i k a r e t s e b a g a i b a h a n 

b a k u p e m b u a t a n m a k a n a n s e h i n g g a m a m p u m e m b e r i k a n k r e a s i b a r u d a l a m 

p e n g o l a h a n b i j i k a r e t , s a l a h s a t u n y a d e n g a n m e m p r o d u k s i k e c a p b i j i k a r e t , d a n 

d i h a r a p k a n d a p a t m a m p u b e r s a i n g d e n g a n p r o d u k l a i n y a n g m e n g g u n a k a n b a h a n -
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b a h a n l a i n n y a , K e c a p b i j i k a r e t m a m p u m e n j a d i d a y a t a n k t e r s e n d i r i k h u s u s n y a b a g i 

m a s y a r a k a t L a m p u n g u n t u k m e n g k o n s u m s i p r o d u k b i j i k a r e t s e l a i n m e n j a d i 

a l t e r n a t i f e b a h a n b a k u j u g a d i o p t i m a l k a n s e b a g a i p r o d u k k h a s l a m p u n g y a n g 

m e m i l i k i r a s a k h a s t e r s e n d i r i . U s a h a i n i d a p a t d i m u l a i d a l a m s k a l a h o m e i n d u s t r i 

a t a u p u n d a l a m s k a l a p a b r i k , h a l i n i d i k a r e n a k a n b a h a n b a k u n y a y a n g m u r a h d a n 

m u d a h d i d a p a t , ( H e m a n t o , 2 0 1 0 ) . 

2 . Biji buah karet pengganti kacang tanah 

W a r g a R i m b a A s a m , B e t u n g B a n y u a s i n , m e m p u n y a i c a r a s e n d i r i d a l a m 

m e m b u a t g a d o - g a d o . M e r e k a t i d a k m e m e r l u k a n k a c a n g t a n a h s e b a g a i b a h a n a t a u 

b u m b u d a s a r g a d o - g a d o , m e r e k a m e n c a r i b i j i b u a h k a r e t y a n g s u d a h J a t u h k e t a n a h 

y a n g a k a n d i p r o s e s d e n g a n c a r a s e d e r h a n a y a i t u sale ( p e n g a s a p a n ) d a l a m b e b e r a p a 

m i n g g u , k e m u d i a n b i j i b u a h k a r e t d i p i s a h k a n d a r i t e m p u r u n g n y a d a n s i a p 

d i k o n s u m s i . B i s a j u g a b i j i y a n g b a r u d i a m b i l l a n g s u n g d i r e b u s h i n g g a m e n d i d i h d a n 

m a t a n g , k e m u d i a n d i p i s a h k a n b i j i b u a h k a r e t d e n g a n t e m p u r u n g k u l i t b i j i , l a l u 

d i j e m u r h i n g g a b e n a r - b e n a r k e r i n g , s e l a n j u t n y a d i g o r e n g sangrai ( t a n p a m i n y a k 

g o r e n g ) , k e m u d i a n b i j i b u a h k a r e t s u d a h s i a p d i k o n s u m s i l a n g s u n g m a u p u n d i o l a h 

m e n j a d i b u m b u a t a u m a k a n a n l a i n n y a . B i j i b u a h k a r e t y a n g t e l a h d i o l a h m e l a l u i 

p r o s e s t e r s e b u t d a p a t d i g u n a k a n s e b a g a i p e n g g a n t i k a c a n g t a n a h y a n g m e n y e r u p a i 

d a n m a m p u d i o l a h s e l a y a k n y a k a c a n g t a n a h . ( R i a n s a h , 2 0 1 2 ) . 
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G. Metode Pengajaran 

a. M e t o d e D e m o n s t r a s i 

Metode pembelajaran demonlrasi m e r u p a k a n m e t o d e p e m b e l a j a r a n y a n g 

s a n g a t e f e k t i f u n t u k m e n o l o n g s i s w a m e n c a r i j a w a b a n a t a s p e r t a n y a a n - p e r t a n y a a n 

s e p e r t i : B a g a i m a n a c a r a m e n g a t u r n y a ? B a g a i m a n a p r o s e s b e k e r j a n y a ? B a g a i m a n a 

p r o s e s m e n g e r j a k a n n y a . D e m o n s t r a s i s e b a g a i m e t o d e p e m b e l a j a r a n a d a l a h b i l a m a n a 

s e o r a n g g u r u a t a u s e o r a n g d e m o n s t r a t o r ( o r a n g l u a r y a n g s e n g a j a d i m i n t a ) a t a u 

s e o r a n g s i s w a m e m p e r l i h a t k a n k e p a d a s e l u r u h k e l a s s e s u a t a u p r o s e s . M i s a l n y a 

b e k e r j a n y a s u a t u a l a t p e n c u c i o t o m a t i s , c a r a m e m b u a t k u e , d a n s e b a g a i n y a ( A d m i n 

2 0 1 1 ) . 

b . K e l e b i h a n M e t o d e D e m o n s t r a s i : 

a ) P e r h a t i a n s i s w a d a p a t l e b i h d i p u s a t k a n . 

b ) P r o s e s belajar s i s w a l e b i h t e r a r a h p a d a m a t e r i y a n g s e d a n g d i p e l a j a r i . 

c ) P e n g a l a m a n d a n k e s a n s e b a g a i h a s i l p e m b e l a j a r a n l e b i h m e l e k a t d a l a m d i r i 

s i s w a . 

c. K e l e m a h a n m e t o d e D e m o n s t r a s i : 

a ) S i s w a k a d a n g k a l a s u k a r m e l i h a t d e n g a n j e l a s b e n d a y a n g d i p e r a g a k a n . 

b ) T i d a k s e m u a b e n d a d a p a t d i d e m o n s t r a s i k a n . 

c ) S u k a r d i m e n g e r t i j i k a d i d e m o n s t r a s i k a n o l e h p e n g a j a r y a n g k u r a n g 

m e n g u a s a i a p a y a n g d i d e m o n s t r a s i k a n . 



BAB HI 

METODE PENELITIAN 

A. Rancangan Percobaan 

R a n c a n g a n p e r c o b a a n i n i m e n g g u n a k a n R a n c a n g a n A c a k L e n g k a p ( R A L ) 

t e r d i r i d a r i 5 p e r l a k u a n d a n 4 u l a n g a n , s e h i n g g a m e m b e n t u k 2 0 p e r l a k u a n , A d a p u n 

p e r l a k u a n d a n u l a n g a n s e b a g a i b e r i k u t . 

Tabel 3.1 Perlakuan dan Ulangan Penelitian tentang Analisis Kandungan Gizi 
Tempe Dari Biji Buah Karet (Hevea brasiliensis MulLArg). 

Perlakuan — 1 ———~—Ulangan—_ 

Rl R i . l RI.2 RI,3 R1.4 
R2 R2.1 R2.2 R2.3 R2.4 
R3 R3.I R3.2 R3.3 R3.4 
R4 R4.1 R4.2 R4.3 R4,4 
R5 R5.1 R5.2 R5.3 R5.5 

Total 
Rata-rata 

K e t e r a n g a n : 

R l : P e m b e r i a n R a g i 3 g r a m d a n 3 k i l o g r a m b i j i k a r e t . 

R 2 : P e m b e r i a n R a g i 4 g r a m d a n 3 k i l o g r a m b i j i k a r e t . 

R 3 : P e m b e r i a n R a g i 5 g r a m d a n 3 k i l o g r a m b i j i k a r e t . 

R 4 : P e m b e r i a n R a g i 6 g r a m d a n 3 k i l o g r a m b i j i k a r e t . 

R 5 : P e m b e r i a n R a g i 7 g r a m d a n 3 k i l o g r a m b i j i k a r e t . 

14 
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H a l i n i m e r u j u k p a d a p e n e l i t i a n s e b e l u m n y a d i m a n a p e m b e r i a n r a g i t e m p e 

y a i t u s e b e s a r 6 g r a m ( A n o n i m , 2 0 0 8 ) . S e h i n g g a p e n e l i t i t e r t a r i k u n t u k m e m b e r i k a n 

p e r l a k u a n y a n g b e r b e d a - b e d a y a i t u p e m b e r i a n r a g i t e m p e s e b a n y a k 4 g r a m , 5 g r a m , 6 

g r a m , 7 g r a m d a n 8 g r a m , 

B. Populasi dan Sampel 

a. B i j i y a n g d i g u n a k a n s e b a n y a k 7 5 k g 

b . R a g i t e m p e y a n g d i g u n a k a n s e b a n y a k 1 2 5 g r a m 

c. S i s w a d a l a m p e n e l i t i a n i n i s e b a n y a k 3 5 s i s w a d a l a m k l s X . l 

C. Instrumen Penelitian 

A l a t d a n B a h a n 

1. A l a t 

a ) P a n c i 

b ) T a m p a b e s a r 

c ) P i s a u 

d ) K o m p o r G a s 

e ) P l a s t i k 

0 P e n g a d u k 

g ) P l a s t i k u k u r a n %. 

2 . B a h a n 

a ) B i j i K a r e t s e b a n y a k 7 5 k g 

b ) R a g i t e m p e s e b a n y a k 1 2 5 g r a m 

c ) M e m p e r s i a p k a n a i r 
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D. Pengumpulan Data 

1. Pengumpulan Data Penelitian 

a. Cara Kerja: 

1 . D i s i a p k a n b i j i k a r e t s e b a n y a k 3 k i l o g r a m 

2 . B i j i k a r e t d i c u c i b e r s i h u n t u k m e n g h i l a n g k a n k o t o r a n p a d a k u l i t b i j i . 

3 . S e l a n j u t n y a b i j i k a r e t d i b u a n g k u l i t n y a d e n g a n c a r a m e m e c a h k a n n y a 

4 . S e t e l a h t e r p i s a h d a r i k u l i t n y a , d a g i n g b i j i d i b u a n g b a k a l d a u n n y a a g a r t i d a k 

m e m a b u k k a n saa t d i m a k a n , l a l u d i r e n d a m s e l a m a 2 x 2 4 j a m k a r e n a b i j i k a r e t 

m e n g a n d u n g s i a n i d a s e b a n y a k 3 3 0 m g d a r i s e t i a p 1 0 0 g b a h a n 

5. S e t e l a h d i r e n d a m k e m u d i a n d i r e b u s s e l a m a 3 j a m 

6 . B i a r k a n h i n g g a d i n g i n , s e t e l a h d i n g i n a i r r e b u s a n d i b u a n g l a l u b i j i d i r e n d a m 

l a g i s e l a m a 3 6 j a m d e n g a n a i r b a r u . B i j i k a r e t l a l u d i c u c i d a n d i k u k u s ± 3 0 

m e n i t 

7. S e t e l a h d i k u k u s s e l a m a 3 0 m e n i t , a i r y a n g t e r s i s a d i d a l a m p a n c i / d a n d a n g 

d i b u a n g , k e m u d i a n b i j i k a r e t d i p i n d a h k a n k e t e m p a t y a n g l e b i h l e b a r ( t a m p a h ) 

d a n d i r a t a k a n t i p i s - t i p i s . S e l a n j u t n y a , b i j i k a r e t d i b i a r k a n d i n g i n s a m p a i 

p e r m u k a a n k e p i n g k a r e t k e r i n g d a n a i r y a n g m e n e t e s h a b i s 

8 . S e t e l a h d i n g i n , t a b u r k a n r a g i t e m p e (Rhizopus oryzae) s e b a n y a k 3 g r a m , 4 g r a m , 

5 g g r a m , 6 g r a m d a n 7 g r a m s a m b i l d i a d u k - a d u k s a m p a i r a t a . P e n a m b a h a n r a g i 

b e r t u j u a n g u n a m e m p e r c e p a t / m e r a n g s a n g p e r t u m b u h a n j a m u r . T a h a p p e r a g i a n 

( f e r m e n t a s i ) a d a l a h t a h a p p e n e n t u k e b e r h a s i l a n d a l a m m e m b u a t t e m p e 

9 . S e l a n j u t n y a t e m p e d i k e m a s s e s u a i d e n g a n s c l e r a , d a p a t m e n g g u n a k a n p l a s t i k 

a t a u p u n d a u n p i s a n g , B i l a m e n g g u n a k a n d a u n , d a u n y a n g b i a s a n y a d i g u n a k a n 
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u n t u k p e m b u n g k u s a d a l a h d a u n p i s a n g a t a u d a u n j a t i . A d a y a n g b e r p e n d a p a t 

bahwa rasa t e m p e y a n g d i b u n g k u s p l a s t i k m e n j a d i " a n e h " d a n t e m p e l e b i h 

m u d a h b u s u k ( d i b a n d i n g k a n d e n g a n t e m p e y a n g d i b u n g k u s d a u n ) . 

1 0 . P l a s t i k a t a u d a u n p i s a n g y a n g t e l a h b e r i s i b i j i k a r e t d i l u b a n g i d e n g a n 

m e n g g u n a k a n j a r u m y a n g t e r b u a t d a r i k a y u u k u r a n k e c i l k i r a - k i r a 7 l u b a n g u n t u k 

s e t i a p s i s i a t a s d a n s i s i b a w a h . 

1 1 . T e m p e d i s i m p a n d i t e m p a t y a n g t i d a k t e r t u t u p ( p a d a s u h u k a m a r ) u n t u k 

m e n g h i n d a r i p e m b u s u k k a n p a d a t e m p e k a r e n a s u h u y a n g t e r l a l u p a n a s , u s a h a k a n 

d i t e m p a t y a n g t e r j a d i s i r k u l a s i u d a r a . 

1 2 . T e m p e d i d i a m k a n k u r a n g l e b i h s e l a m a 3 6 j a m . 

1 3 . S e t e l a h 3 6 j a m , t e m p e s i a p d i o l a h m e n j a d i m a k a n a n y a n g l e z a t d a n b e r g i z i 

t i n g g i 

1 4 . S e t e l a h t e m p e s i a p m a k a d i l a n j u t k a n d e n g a n u j i k a n d u n g a n k i m i a b e r u p a u j i 

p r o t e i n , k a r b o h i d r a t d a n u j i s i a n i d a y a n g d i l a k u k a n d i l a b o r a t o r i u m B L K . 

1 5 . S e t e l a h d i u j i k a n d u n g a n n y a m a k a d i d a p a t d a t a k a n d u n g a n p r o t e i n , k a r b o h i d r a t 

d a n s i a n i d a p a d a t e m p e b i j i k a r e t . 

b. Uji Kimia 

U j i k i m i a y a n g d i l a k u k a n a d a l a h u j i S i a n i d a , p r o t e i n , d a n k a r b o h i d r a t . 

1 ) . A n a l i s i s S i a n i d a 

U n t u k c a r a k e r j a a n a l i s i s s i a n i d a p a d a b i j i k a r e t p a d a p e n e l i t i a n i n i m e n g a c u 

p a d a D e p k e s ( 2 0 0 4 : 9 5 ) , s e b a g a i b e r i k u t ; 

a. P e m b u a t a n k u r v a k a l i b r a s i . 
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D a r i l a r u t a n s t a n d a r s i a n i d a d i b u a t b l a n k o d a n s a t u s e r i l a r u t a n s t a n d a r y a n g 

t e r d i r i d a r i 0 , 5 s a m p a i 3 0 u g C N d a l a m 5 0 m l l a r u t a n N a O H . S e m u a p e n g e n c e r a n 

d i l a k u k a n d e n g a n l a r u t a n 0 , 2 5 N N a O H . S e r i s t a n d a r d i k e r j a k a n s e p e r t i p a d a 

p e n g a j a r a n c o n t o h ( b ) d i b a w a h , B u a t l a h k u r v a k a l i b r a s i a b s o r b s s t a n d a r v e r s u s 

k o n s e n t r a s i d a l a m m i c r o g r a m . 

b . P e r l a k u a n S a m p e l 

D i a m b i l s e j u m l a h s a m p e l a i r d a n d i e n c e r k a n m e n j a d i 5 0 m l d e n g a n l a r u t a n 

0 , 2 5 N N a O H . 

M a s u k k a n k e d a l a m l a b u u k u r 1 0 0 m l . t a m b a h k a n 15 m l l a r u t a n b u f f e r 

p h o s p h a t e d a n d i c a m p u r b a i k - b a i k . T a m b a h k a n 2 m l l a r u t a n k l o r a m i u n T d a n 

d i c a m p u r . T a m b a h k a n 5 m l l a r u t a n a s a m b a r b i t u r a t p i r i d i n d a n d i c a m p u r . 

D i t a m b a h k a n a q u a d e s s a m p a i t a n d a d a n d i c a m p u r . D i a m k a n 8 m e n i t s u p a y a 

t e r b e n t u k w a r n a y a n g s e m p u m a . B a c a a b s o r b a n s i n y a d e n g a n s p e k t r o f o t o m e t e r p a d a 

p a n j a n g g e l o m b a n g 5 7 8 n m . 

c. P e n g h i t u n g a n 

C a r i l a h b a n y a k n y a m g s i a n i d a d a l a m c o n t o h m e l a l u i k u r v a k a l i b r a s i . 

M g 1 C N = ^ 

Dimana: A ^ Mg sianida dalam contoh dari pengukuran melalui kurva 

kalibrasi. 

B ^ Volume contoh 

2 ) . A n a l i s i s P r o t e i n 

U n t u k c a r a k e r j a k a n d u n g a n p r o t e i n t e m p e b i j i k a r e t d a l a m p e n e l i t i a n i n i 

m e n g a c u p a d a c a r a k e r j a S u d a r m a j i , d k k . ( 1 9 9 6 : 6 7 ) , y a i t u s e b a g a i b e r i k u t : 
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m e n g a m b i l s a m p e t e m p e b i j i k a r e t , k e m u d i a n m e n i m b a n g s a m p e l t e m p e b i j i k a r e t 

s e b a n y a k 0 , 5 g r a m d a n m a s u k k a n s a m p e l t a d i k e l a b u k j e l d a h l , s e t e l a h i t u c a m p u r k a n 

s a m p e l t e r s e b u t d e n g a n b a h a n s e l e n s e b a n y a k 2 m l k e m u d i a n l a r u t a n H 2 S O 4 p e k a t 2 0 

m l d a n p a n a s k a n h i n g g a b e r u b a h w a r n a . S e l a n j u t n y a j i k a t e l a h d i n g i n , p i n d a h k a n 

l a r u t a n t e r s e b u t k e d a l a m l a b u k j e l d a h l u k u r a n 1 0 0 m l , k e m u d i a n e n c e r k a n l a r u t a n 

t e r s e b u t d e n g a n a q u a d e s h i n g g a s a m p a i p a d a g a r i s b a t a s l a b u k j e d h a l 1 0 0 m l . 

S e t e l a h d i c a m p u r d e n g a n m e r a t a k e m u d i a n s a m p e l d i a m b i l s e b a n y a k 1 0 m l , 

k e m u d i a n m a s u k k a n l a g i k e d a l a m l a b u k j e l d a h l 5 0 0 m l d e n g a n d i t a m b a h 2 0 m l 

N a O H 3 0 % t a m b a h b a t u d i d i h k e m u d i a n s u l i n g l a r u t a n l a r u t a n t e r s e b u t , 

p e n a m p a n g n y a s i a p k a n E r l e n m e y e r 5 0 0 m l m a s u k k a n 1 m l m e t a l m e r a h d a n 1 m l 

b r o m o c e s o l d a n t e r a k h i r m a s u k k a n a s a m b o r a t 2 % . K e m u d i a n l a k u k a n p e n y u l i n g a n ± 

15 m e n i t s e t e l a h s e l e s a i b i l a s u j u n g p e n d i n g i n d e n g a n a i r s u l i n g , s e t e l a h d i l a k u k a n 

p e n y u l i n g a n m a k a l a r u t a n p e n a m p u n g s e t e l a h d i i t a r d e n g a n H C L 0 , 0 1 N s a m p a i 

b e w a r n a m e r a h . K e m u d i a n c a t a t v o l u m e t i t r a s i l a l u k e r j a k a n b l a n k o . 

3) A n a l i s i s K a r b o h i d r a t 

U n t u k a n a l i s i s k a r b o h i d r a t p a t a t e m p e b i j i k a r e t d a l a m p e n e l i t i a n i n i m e n g a c u 

p a d a c a r a k e r j a H u s i n ( 2 0 0 4 ; 4 6 ) . Y a i t u s e b a g a i b e r i k u t : t i m b a n g s a m p e l s e b a n y a k 

0 , 5 g r a m y a n g s u d a h d i h a l u s k a n l a l u m a s u k k a n k e d a l a m E r l e n m e y e r 5 0 0 m l , s e t e l a h 

K a d a r P r o t e i n ( % ) = ( t i t r a s i - b l a n k o ) x H C L x 14 x fp x 100%) 
berat sampel 

Keterangan: 
Titrasi 
Blanko 
NHCL 
Fp 

: Sampel 
: Tanda sampel/hanya aquades 
: Nonnalitas/konsentrasi liinitan HCL yang digunakan 
: Faktor pengcncer 
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i t u t a m b a h k a n 2 0 0 m l l a r u t a n H C L 3 % k e m u d i a n d i d i h k a n s e l a m a 1/2 j a m d e n g a n 

m e n g g u n a k a n a l a t p e n d i n g i n t e k a a k a t a u k o n d e n s o r s e t e l a h d i n g i n k e m u d i a n 

n e t r a l k a n d e n g a n l a r u t a n N a O H 3 0 % k e m u d i a n l a r u t a n p h e n o l p e n t a l i n d a n s e d i k i t 

C H 3 C 0 0 H s e b a n y a k 3 % a g a r s u a s a n a l a r u t a n m e n j a d i s e d i k i t a s a m d e n g a n 

m e n g g u n a k a n k e r t a s l a k m u s , k e m u d i a n c a m p u r a n t e r s e b u t d i p i n d a h k a n i s i n y a 

k e d a l a m l a b u u k u r 5 0 0 m l s a m p a i b a t a s n y a , s e l a n j u t n y a c a m p u r a n t e r s e b u t d i a m b i l 

m e n g g u n a k a n p i p e t s e b a n y a k 1 0 m l , l a r u t a n t e r s e b u t k e m u d i a n m a s u k k a n k e d a l a m 

E r l e n m e y e r 5 0 0 m l , t a m b a h k a n 2 5 m l l a r u t a n l u f F d a n b e b e r a p a n b u t i r b a t u d i d i h 

s e r t a 15 m l a i r s u l i n g . 

S e l a n j u t n y a p a n a s k a n c a m p u r a n t e r s e b u t d e n g a n n y a l a a p i y a n g t e t a p , 

k e m u d i a n d i n g i n k a n , s e t e l a h d i n g i n t a m b a h k a n 15 m l K I ( K a l i u m l o d i d a ) 2 0 m l , 2 5 

m i l a r u t a n H 2 S O 4 2 5 % s e c a r a p e r i a h a n - l a h a n , k e m u d i a n t i t r a s i s e c e p a t n y a d e n g a n 

l a r u t a n t i o 0 , 0 1 N ( N o r m a l i t a s ) d a n l a r u t a n k a n j i 0 , 5 % s e l a n j u t n y a k e r j a k a n b l a n k o , 

d e n g a n r u m u s s e b a g a i b e r i k u t : 

M L t i o 0 , 1 N ( t i t r a s i b l a n k o - t i t r a s i c o n t o h ) x N a l S 2 0 3 ( N a t r i u m T i o S u l f a t ) x 1 0 

^ , , , WxFPxlOO%) 
K a d a r g l u k o s a ( % ) = ~ 

K a d a r k a r b o h i d r a t 0 , 9 x k a d a r g l u k o s a 

K e t e r a n g a n : 

W = Glukosa yang terkandung untuk ml yang dipergunakan dalam mg dalam daftar 
Wt = Bobot contoh. dalam ml 
Fp = Factor pengenceran 
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2. Pengumpulan Data Pengajaran 

P e n g u m p u l a n d a t a p e n g a j a r a n d i l a k s a n a k a n d e n g a n m e n g a d a k a n e v a l u a s i , 

y a i t u t e s a w a n d a n t e s a k h i r , y a n g b e r t u j u a n u n t u k m e n g e t a h u i t i n g k a t k e m a m p u a n 

s e b e l u m d a n s e s u d a h p r o s e s b e l a j a r m e n g a j a r . T e s a w a l d a n t e s a k h i r b e r l a n g s u n g 15 

m e n i t d i g u n a k a n u n t u k m e m b e r i k a n r a n g s a n g a n b a g i s i s w a u n t u k m e n g e n a l m a t e r i 

y a n g d i a j a r k a n . E v a l u a s i p e n g a j a r a n d i l a k s a n a k a n d e n g a n c a r a t e r t u l i s y a n g b e r u p a 

t e s o b j e k t i f b e r b e n t u k p i l i h a n g a n d a s e b a n y a k 2 0 s o a l d e n g a n m e n g g u n a k a n 5 o p t i o n s 

( A - E ) . R e n t a a n g a n a n g k a y a n g d i g u n a k a n 0 - 1 0 . 

£. Analisis Data 

1. Analisis Data Penelitian 

P e n g a m a t a n y a n g d i l a k u k a n t e r h a d a p k a d a r p r o t e i n , k a r b o h i d r a t d a n r a c u n 

s i a n i d a k e m u u d i a n d i a n a l i s i s d e n g a n m e n g g u n a k a n a n a l i s i s k e r a g a m a n y a n g d a p a t 

d i l i h a t p a d a t a b l e 3 .3 b e r i k u t i n i . 

Tabel 3 . 2 A n a l i s i s K e r a g a m a n R a n c a n g a n A c a k L e n g k a p ( R A L ) 

Sumber 

Keragaman 

(SK) 

Derajat 

Bebas 

DB 

Jumlah 

Kuadrat 

JK 

Jumlali Kuadrat 

Tengah 

JKT 

F Tabel 

F Hitung 

FH 0,05 0,01 

Perlakuan t-1 JKP KTP KTP/KTG 
Galat t(r-!) JTG K T G 

Jumlah r.t-I JKT 

Sumber. M u n a w a r ( 1 9 9 5 : 5 1 ) 

Keterangan: 
DB : Berajat Bebas 
JKP : Jumlah Kuadrat Perlakuan 
JKG : Jumlah Kuadrat Galat 
JKT : Jumlah Kuadrat Total 
K T : Kuadrat Tengah 
KTP : Kuadrat Tengah Perlakuan 
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K T G : Kuadrat Tengah Galat 
FH : F hitung 
r : Ulangan 
t : Perlakuan 

U n t u k m e n g e t a h u i a p a k a h p e r l a k u a n b e r p e n g a r u h t e r h a d a p p e r u b a h a n y a n g 

d i a m a t i , m a k a d i g u n a k a n U j i F y a i t u m e m b a n d i n g k a n F h i t u n g a t a u a t a u F t a b l e . J i k a 

F h i t u n g l e b i h d a r i F t a b e l 0 , 0 5 m a k a p e r l a k u a n t e r s e b u t b e r b e d a n y a t a ( * ) d a n j i k a F 

h i t u n g l e b i h k e c i l d a r i F t a b l e 0 , 0 5 m a k a p e r l a k u a n t i d a k b e r b e d a n y a t a ( t n ) d e m i k i a n 

p u l a j i k a F h i t u n g l e b i h b e s a r d a r i F t a b l e 0 , 0 1 m a k a p e r l a k u a n s a n g a t b e r b e d a n y a t a 

( * * ) . 

2 . Analaisis Data Pengajaran 

M e t o d e p e n g a j a r a n y a n g d i p a k a i a d a l a h m e t o d e D e m o n s t r a s i y a n g 

d i h a r a p k a n d a p a t m e m b e r i k a n h a s i l y a n g b a i k b a g i s i s w a k e l a s X s e m e s t e r 2 S M A 

N e g e r i 2 M e s u j i R a y a t a h u n a j a r a n 2 0 1 1 / 2 0 1 2 p a d a S t a n d a r K o m p e t e n s i : 

M e n g a n a l i s i s h u b u n g a n a n t a r a k o m p o s i s i e k o s i s t e m , p e r u b a h a n m a t e r i d a n e n e r g y 

s e r t a p e r a n a n m a n u s i a d a l a m k e s e i m b a n g a n e k o s i s t e m . K o m p e t e n s i D a s a r 4 . 4 

m e m b u a t p r o d u k d a u r u l a n g l i m b a h . 

D a r i h a s i l p e n g a j a r a n d e n g a n m e n g g u n a k a n m e t o d e d e m o n s t r a s i d i p e r o l e h 

n i l a i s i s w a . K e m u d i a n n i l a i t e r s e b u t d i a n a l i s i s u j i t d e n g a n p r o g r a m S P S S v e r s i 1 7 

h a s i l u j i t t e r s e b u t d a p a t m e n g e t a h u i p e r a n m e t o d e d e m o n s t r a s i d a l a m p r o s e s 

p e m b e l a j a r a n t e r s e b u t . 



BAB IV 

HASIL PENELITIAN 

A . Deskripsi Data Hasil Penelitian 

1. Hasil Uji Sianida 

B e r d a s a r k a n h a s i l u j i l a b o r a t o r i u m t e r h a d a p b i j i b u a h k a r e t {Hevea 

brasiliensis M u l l . A r g ) . d i L a b o r a t o r i u m B a l a i B e s a r K e s e h a t a n P a l e m b a n g d i p e r o l e h 

d a t a h a s i l p e n e l i t i a n s e p e r t i t e r t e r a p a d a T a b e l 4 . 1 d i b a w a h i n i 

Tabel 4.1 Hasil Uji Sianida Biji Karet sebelum dibuat Tempe 

No Sampel Hasil Pcmeriksaan Nilai Normal Mgr/ml 
1. Ippm 0 mgr/mi Ncgatif 0 mgr/ml 
2. lOOppm 0 mgr/ml Ncgatif 0 mgr/ml 
3. 250ppm 0 mgr/ml Ncgatif 0 mgr/ml 

B e r d a s a r k a n T a b e l 4 . 1 d a p a t d i l i h a t b a h w a s a m p e l b i j i k a r e t y a n g a k a n 

d i j a d i k a n b a h a n u n t u k m e m b u a t t e m p e t i d a k m e n g a n d u n g s i a n i d a . 

2. Data Kadar Protein 

H a s i l p e n g a m a t a n t e r h a d a p k a d a r p r o t e i n d a r i m a s i n g - m a s i n g p e r l a k u a n 

d i s a j i k a n d a l a m b e n t u k h i s t o g r a m s e p e r t i p a d a G a m b a r 4 . 1 d i b a w a h i n i . D a t a m a s i n g -

m a s i n g p e r l a k u a n t e r h a d a p k a n d u n g a n p r o t e i n d a r i t e m p e b i j i k a r e t {Hevea 

brasiliensis M u l l . A r g ) . d a p a t d i l i h a t p a d a L a m p i r a n 1 , 

23 
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12.45 Keterangan: 
pi = jumlah ragi 3 gram 
p2 = jumlah ragi 4 gram 
p3 = jumlah ragi 5 gram 
p4 = jumlah ragi 6 gram 
p5 = jumlah ragi 7 gram 

PI P2 P3 P4 P5 

G a m b a r 4 . 1 H i s t o g r a m R a t a - r a t a K a d a r P r o t e i n T e m p e B i j i K a r e t {Hevea 
brasiliensis M u l l . A r g ) . 

B e r d a s a r k a n G a m b a r 4 . 1 d i a t a s b a h w a r a t a - r a t a k a n d u n g a n p r o t e i n t e r t i n g g i 

p a d a p e l a k u a n P5 s e d a n g k a n d u n g a n p r o t e i n t e r e n d a h p a d a p e r l a k u a n p i j a d i s e m a k i n 

t i n g g i k a d a r r a g i t e m p e y a n g d i b e r i k a n m a k a s e m a k i n t i n g g i k a n d u n g a n p r o t e i n n y a . 

3. Data Kadar Karbohidrat 

H a s i l p e n g a m a t a n t e r h a d a p k a d a r k a r b o h i d r a t d a r i m a s i n g - m a s i n g p e r l a k u a n 

d i s a j i k a n d a l a m b e n t u k h i s t o g r a m s e p e r t i p a d a G a m b a r 4 . 2 d i b a w a h i n i . D a t a m a s i n g -

m a s i n g p e r l a k u a n t e r h a d a p k a n d u n g a n p r o t e i n d a r i t e m p e b i j i k a r e t {Hevea 

brasiliensis M u l l . A r g ) . d a p a t d i l i h a t p a d a L a m p i r a n 2 . 

^ 15 
is ^ 

J2 2 1 0 

I I ^ 

0 

10.78 10.96 

7.68 8.08 

""̂ "̂ jjl ^̂ ^̂ j '̂ ^̂^̂^ 

Pl P2 P3 p4 P5 

Keterangan: 
p! = jumlah ragi 3 gram 
p2 = jumlah ragi 4 gram 
p3 = jumlah ragi 5 gram 
p4 - jumlah ragi 6 gram 
p5 = jumlah ragi 7 gram 

G a m b a r 4 . 2 H i s t o g r a m R a t a - r a t a K a d a r K a r b o h i d r a t T e m p e B i j i K a r e t 
{Hevea brasiliensis M u l l . A r g ) . 
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B e r d a s a r k a n G a m b a r 4 . 2 d i a t a s b a h w a r a t a - r a t a k a n d u n g a n k a r b o h i d r a t 

t e r t i n g g i p a d a p e l a k u a n P5 s e d a n g k a n k a n d u n g a n k a r b o h i d r a t t e r e n d a h p a d a 

p e r l a k u a n P | j a d i s e m a k i n t i n g g i k a d a r r a g i t e m p e y a n g d i b e r i k a n m a k a s e m a k i n 

t i n g g i k a n d u n g a n k a r b o h i d r a t n y a . 

B. Deskripsi Data Pengajaran 

B e r d a s r k a n d a t a h a s i l e v a l u a s i p e n g a j a r a n d i S M A N e g e r i 2 M e s u j i R a y a K a b . 

O g a n K o m e r i n g I l i r t a h u n a j a r a n 2 0 1 1 / 2 0 1 2 p a d a S t a n d a r K o m p e t e n s i 4 : 

M e n g a n a l i s i s h u b u n g a n a n t a r a k o m p o s i s i e k o s i s t e m , p e r u b a h a n m a t e r i d a n e n e r g y 

s e r t a p e r a n a n m a n u s i a d a l a m k e s e i m b a n g a n e k o s i s t e m . K o m p e t e n s i D a s a r 4 . 4 : 

M e m b u a t p r o d u k d a u r u l a n g l i m b a h . d a t a h a s i l e v a l u a s i p e n g a j a r a n p a d a t e s a w a l d a n 

t e s a k h i r s e l a n j u t n y a d i a n a l i s i s m e n g g u n a k a n p r o g r a m S P S S v e r s i 1 7 . 0 , d a t a h a s i l t e s 

a w a l d a n t e s a k h i r d a p a t d i l i h a t p a d a L a m p i r a n 2 . 

a. Tes Awal 

D a t a h a s i l e v a l u a s i p e n g a j a r a n p a d a t e s a w a l d e n g a n m e n g g u n a k a n p r o g r a m 

S P S S (Statistical Product and Service Solution) v e r s i 1 7 . 0 d a p a t d i l i h a t p a d a T a b e l 

4 . 2 d i b a w a h i n i . 
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Tabel 4.2 Data Distnbusi Frekuensi Nilai Tes Awal Siswa SMA Negeri 2 Mesuji 
Raya Tahun Ajaran 2011/2012 

Nilai Frekuensi Persentase Persentase Komulatif 
30 9 22.5 22.5 
35 6 15.0 37.5 
40 3 7.5 45.0 
45 5 12.5 57.5 
50 5 12.5 70.0 
55 5 12.5 82.5 
60 7 17.5 100.0 

Total 40 100.0 

B e r d a s a r k a n d i s t r i b u s i F r e k u e n s i t e s a w a l T a b e l 4 . 2 d i a t a s s i s w a y a n g 

m e n d a p a t k a n n i l a i m i n i m u m s e b e s a r 3 0 s e b a n y a k 9 o r a n g d e n g a n r a t a - r a t a p e r s e n t a s e 

2 2 , 5 s e d a n g k a n s i s w a y a n g m e n d a p a t k a n n i l a i m a k s i m u m s e b e s a r 6 0 s e b a n y a k 7 

o r a n g d e n g a n p e r s e n t a s e 1 7 , 5 . H a s i l d a t a d i s t r i b u s i f r e k u e n s i t e s a w a l j u g a d i s a j i k a n 

d a l a m b e n t u k h i s t o g r a m y a n g d a p a t d i l i h a t p a d a G a m b a r 4 . 3 d i b a w a h i n i 

H i s t o g r a m 

D s l s T e s /^Msl 

G a m b a r 4 . 3 H i s t o g r a m T e s A w a l K e l a s X S e m e s t e r 2 S M A N e g e r i 2 M e s u j i 
R a y a K a b u p a t e n O K I T a h u n A j a r a n 2 0 1 1 / 2 0 1 2 
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B e r d a s a r k a n G a m b a r 4 . 3 d i a t a s m e n u n j u k k a n b a h w a h a s i l t e s a w a l s i s w a y a n g 

m e n d a p a t k a n n i l a i m i n i m u m s e b e s a r 3 0 s e b a n y a k 9 o r a n g d e n g a n r a t a - r a t a p e r s e n t a s e 

2 2 , 5 s e d a n g k a n s i s w a y a n g m e n d a p a t k a n n i l a i m a k s i m u m s e b e s a r 6 0 s e b a n y a k 7 

o r a n g d e n g a n p e r s e n t a s e 1 7 , 5 . 

b. Tes Akhir 

D a t a h a s i l e v a l u a s i p e n g a j a r a n p a d a t e s a k h i r d e n g a n m e n g g u n a k a n p r o g r a m 

S P S S {Statistical Product and Service Solution) v e r s i 1 7 . 0 d a p a t d i l i h a t p a d a T a b e l 

4 . 3 d i b a w a h i n i , 

Tabel 4.3 Data Distribusi Frekueusi Nilai Tes Akhir Siswa SMA Negeri 2 Mesuji 
Raya Tahun Ajara 2011/2012 

Nilai Frekuensi Persentase Persentase Komulatif 
70 id 2^0 25.0 ' 
75 9 22.5 22.5 
80 13 32.5 32.5 
85 4 10.0 10.0 
90 2 5,0 5.(1 
95 2 5.0 5.0 

Total 40 100.0 100.0 

B e r d a s a r k a n d i s t r i b u s i F r e k u e n s i t e s a k h i r T a b e l 4 . 3 d i a t a s s i s w a y a n g 

m e n d a p a t k a n n i l a i m i n i m u m s e b e s a r 7 0 s e b a n y a k 1 0 o r a n g d e n g a n r a t a - r a t a 

p e r s e n t a s e 2 5 , 0 s e d a n g k a n s i s w a y a n g m e n d a p a t k a n n i l a i m a k s i m u m s e b e s a r 9 5 

s e b a n y a k 2 o r a n g d e n g a n p e r s e n t a s e 5 , 0 . H a s i l d a t a d i s t r i b u s i frekuensi t e s a k h i r j u g a 

d i s a j i k a n d a l a m b e n t u k h i s t o g r a m d a p a t d i l i h a t p a d a G a m b a r 4 . 4 d i b a w a h i n i . 
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H l a t o g r a m 

aid DBV -fl 
N-dU 

Data_T0a_>W(hlr 

G a m b a r 4 . 4 H i s t o g r a m T e s A k h i r K e l a s X S e m e s t e r 2 S M A N e g e r i 2 M e s u j i 
R a y a K a b u p a t e n O K I T a h u n A j a r a n 2 0 1 1 / 2 0 1 2 

B e r d a s a r k a n G a m b a r 4 . 3 d i a t a s m e n u n j u k k a n b a h w a t e s a k h i r s i s w a y a n g 

m e n d a p a t k a n n i l a i m i n i m u m s e b e s a r 7 0 s e b a n y a k 1 0 o r a n g d e n g a n r a t a - r a t a 

p e r s e n t a s e 2 5 , 0 s e d a n g k a n s i s w a y a n g m e n d a p a t k a n n i l a i m a k s i m u m s e b e s a r 9 0 

s e b a n y a k 2 o r a n g d e n g a n p e r s e n t a s e 5 , 0 . 

C . Analisis Data Penelitian 

1. Kadar Protein 

H a s i l p e n e l i t i a n A n a l i s i s S i d i k R a g a m U j i K a n d u n g a n K i m i a G i z i T e m p e B i j i 

K a r e t (Hevea brasiliensis M u l l . A r g ) d a p a t d i l i h a t p a d a T a b e l 4 . 4 d i b a w a h i n i , 

Tabel 4.4 Data Analisis Sidik Ragam Kandungan Gizi Tempe Bijt Karet H e v e a 
brasUiensis Mull.Arg. 

Sumber 
Keragaman DB JK K T Fhitung 

0.05 0.01 
Perlakuan 5-1 = 4 36.08 9.02 5.612943373" 3.06 4.89 
Galat 5(4-1)= 15 24.105 1.607 
Total 4.5-1 = 19 60.189 

Keterangan : ^ Berpengaruh Sangat Nyata 
KK = 11.296 
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B e r d a s a r k a n a n a l i s i s k e r a g a m a n T a b e l 4 . 4 d i a t a s d i d a p a t n i l a i F t a b e l 0 . 0 5 

( 3 , 0 6 ) d a n 0 , 0 1 ( 4 , 8 9 ) p e r l a k u a n 5 , 6 1 3 > n i l a i F t a b e l 0 . 0 1 , b e r a r t i p e r l a k u a n 

p e m b e r i a n r a g i t e m p e b e r p e n g a r u h s a n g a t n y a t a t e r h a d a p k a d a r p r o t e i n b i j i k a r e t 

(Hevea brasUiensis M u l l . A r g ) . 

S e l a n j u t n y a d i l a k u k a n u j i l a n j u t m e n g g u n a k a n U j i B e d a N y a t a T e r k e c i l 

( B N T ) . H a s i l U j i B e d a N y a t a T e r k e c i l ( B N T ) d i s u s u n p a d a T a b e l 4 . 5 d i b a w a h i n i . 

Tabel 4.5 Hasil Uji BNT Keragaman Analisi Kandungan Gizi Tempe Biji Karet 
H e v e a brasiliensis MulLArg. 

Perlakuan Nilai Rata-rata kadar 
Protei {%) 

Beda Nilai Perlakuan Perlakuan Nilai Rata-rata kadar 
Protei {%) P5 P4 P3 P2 PI 

P I 10.467 1.884* 1,45" 0,559" 0.028" • 
P2 10.75 1.7'̂ ' 1,175" 0.0275" • • 
P3 11.025 1.425" 0,9" • • • 
P4 11.925 0,0525" • • • • 
P5 12.45 • • • • • 

Bntfi.os = 1.713 BNTo.01 = 2,368 
Keterangan : = Berbeda Nyata 

tn = Berbeda Tidak Nyata 

H a s i l p e n e l i t i a n d a n s e t e l a h d i o l a h d e n g a n u j i B N T p a d a T a b e l 4.5 d i a t a s 

m e n u n j u k k a n b a h w a P i b e r b e d a n y a t a t e r h a d a p P5 d a n t i d a k b e r b e d a n y a t a t e r h a d a p 

P2, P3, P4 d a n P5 P e r l a k u a n P2 t i d a k b e r b e d a n y a t a t e r h a d a p P i P3 P4 d a n P5, p e r l a k u a n 

P3 t i d a k b e r b e d a n y a t a P i , P 2 , P4 d a n P5, p e r l a k u a n P4 t i d a k b e r b e d a n y a t a t e r h a d a p 

P l , P2 P3, d a n P5, p e r l a k u a n P5 t i d a k b e r b e d a n y a t a t e r h a d a p P i , P2, P3 d a n P4. 



30 

2. Kadar Karbohidrat 

A n a l i s i s S i d i k R a g a m U j i K a n d u n g a n K i m i a G i z i T e m p e B i j i K a r e t (Hevea 

brasiliensis M u l l . A r g ) d a p a t d i l i h a t p a d a T a b e l 4 . 6 d i b a w a h i n i . 

Tabel 4.6 Data Analisis Keragaman Analisi Kandungan Gizi Tempe Biji Karet 
H e v e a brasUiensis Mull.Arg. 

Sumber 
Keragaman DB JK K T Fhitung 

F Tabel 

0.05 0.01 
Perlakuan 5-1 = 4 43.207 10,80175 6.506425056" 3,06 4.89 
Galat 5(4-1)= 15 24.9025 1,660166667 
Total 4.5-1 = 19 68.1095 

Keterangan : = Berpengaruh Sangat Nyata 
KK =14,159 

B e r d a s a r k a n a n a l i s i s k e r a g a m a n T a b e l 4 . 6 d i a t a s d i d a p a t n i l a i F t a b e l 0 . 0 5 

( 3 , 0 6 ) d a n 0 , 0 1 ( 4 , 8 9 ) p e r l a k u a n 5 , 5 0 7 > n i l a i F t a b e l 0 , 0 1 , b e r a r t i p e r l a k u a n 

p e m b e r i a n r a g i t e m p e b e r p e n g a r u h s a n g a t n y a t a t e r h a d a p k a d a r k a r b o h i d r a t b i j i k a r e t 

(Hevea brasiliensis M u l l . A r g ) . 

S e l a n j u t n y a d i l a k u k a n u j i l a n j u t m e n g g u n a k a n U j i B e d a N y a t a T e r k e c i l 

( B N T ) . H a s i l U j i B e d a N y a t a T e r k e c i l ( B N T ) d i s u s u n p a d a T a b e l 4 . 7 d i b a w a h i n i . 

Tabel 4,7 Hasil Uji BNT Keragaman Analisi Kandungan Gizi Tempe Biji Karet 
H e v e a brasUiensis MulLArg. 

Perlakuan Nilai Rata-rata kadar Beda Nilai Perlakuan Perlakuan Protei (%) P5 P4 P3 P2 Pl 
Pl 7.675 3,3** 3,1** 0.4" 0,225" • 
P2 8 2,975 ** 2,775** 0,075" • • 
P3 8.075 2.9** 2,7 ** • • • 
P4 10.775 0,02" • • • D 
P5 10.975 L1 • • LI • 

Bnto.o5= 2.599 _ ^ BNToot = 2,447 
Keterangan : = Berbeda Sangat Nyata 

tn = Berbeda Tidak Nyala 
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H a s i l p e n e l i t i a n d a n s e t e l a h d i o l a h d e n g a n u j i B N T p a d a T a b e l 4.7 d i a t a s 

m e n u n j u k k a n b a h w a P i b e r b e d a s a n g a t n y a t a t e r h a d a p p s p4, d a n d a n t i d a k b e r b e d a 

n y a t a t e r h a d a p P3 d a n P2. P e r l a k u a n P2 b e r b e d a s a n g a t n y a t a t e r h a d a p P5 d a n P4 d a n 

t i d a k b e r b e d a n y a t a t e r h a d a p P3, p e r l a k u a n P3 b e r b e d a s a n g a t n y a t a t e r h a d a p P5 d a n 

P4, p e r l a k u a n P4 t i d a k b e r b e d a n y a t a t e r h a d a p P i , P2. P3, d a n P5, p e r l a k u a n P5 t i d a k 

b e r b e d a n y a t a t e r h a d a p P i , P2, P3 d a n P4, 

D. Analisis Data Pengajaran 

1. Analisis Data Hasil Pengajaran 

S e l a n j u t n y a u n t u k m e n g e t a h u i p r e s t a s i b e l a j a r s i s w a s e b e l u m d a n s e s u d a h 

p r o s e s b e l a j a r m e n g a j a r d i l a n j u t k a n d e n g a n u j i t ( t - t e s t ) , H a s i l a n a l i s i s u j i t s t u d e n t 

d i l a k u k a n d e n g a n m e n g g u n a k a n p r o g r a m S P S S v e r s i 17.0. A d a p u n h a s i l a n a l i s i s u j i t 

s t u d e n t t e r s e b u t d a p a t d i l i h a t p a d a T a b e l 4.8 d i b a w a h i n i . 

Tabel 4.8 Hasil Uji t Pengaruh Penggunaan Metode Demonstrasi terhadap 
Peningkatan Hasil Belajar Siswa 

Paired Differences 

95% Confidence Interval Sig. (2-
Std. Std. Error ^ ^ ^ - ^ ' df 

Mean of the Difference tailed) 
Deviation Mean 

Lower Upper 

Pair Data Tes Akhir 
~ " 33.875 14.164 2.240 29.345 38.405 15.126 39 .000 

1 Data_Tes_Awal 

B e r d a s a r k a n h a s i l a n a l i s i s u j i t s t u d e n t ( t - t e s t ) p a d a T a b e l 4.8 d i a t a s d i d a p a t 

n i l a i thuung (15,126) > n i l a i t a b e l Ftabei (1,6849), b e r a r t i p e n g o l a h a n m e t o d e 

d e m o n s t r a s i d a l a m p r o s e s p e m b e l a j a r a n b i o l o g i d a p a t m e m b a n t u h a s i l b e l a j a r s i s w a 

k e l a s X p a d a m a t e r i p o k o k p e m a n f a a t a n l i m b a h . 



B A B V 

P E M B A H A S A N 

A. Pembahasan Hasil Penelitian 

1. Sianida 

B e r d a s a r k a n T a b e l 4 ,1 p e n g a r u h p e r e n d a m a n b i j i k a r e t s e l a m a 2 x 2 4 j a m d a p a t 

m e n g h i l a n g k a n k a n d u n g a n s i a n i d a d a l a m b i j i k a r e t p a d a I p p m , l O O p p m d a n 1 5 0 p p m 

m e n u n j u k k a n b a h w a b i j i k a r e t t i d a k m e n g a n d u n g s i a n i d a , 

S i a n i d a m e r u p a k a n r a c u n y a n g b e r p o t e n s i m e m a t i k a n , k a r e n a z a t i n i m e m b u a t 

t u b u h t i d a k d a p a t m e n g g u n a k a n o k s i g e n u n t u k m e m p e r t a h a n k a n t u b u h n y a . Z a t i n i 

b i s a b e r b e n t u k g a s s e p e r t i h i d r o g e n s i a n i d a a t a u d a l a m b e n t u k k r i s t a l s e p e r t i p o t a s i u m 

s i a n i d a a t a u s o d i u m s i a n i d a a n o n i m 2 0 1 1 , P a d a b i j i k a r e t y a n g s a y a t e l i t i d a n d e n g a n 

p e r l a k u a n y a n g s a y a l a k u k a n t e r n y a t a d e n g a n p e r e n d a m a n 2 x 2 4 j a m m e n u n j u k k a n 

k a d a r s i a n i d a p a d a b i j i k a r e t t i d a k b e r b a h a y a s e h i n g g a s a y a m e l a n j u t k a n m e m b u a t 

t e m p e d a r i b i j i k a r e t . 

M e n u r u t I r m a n s y a h , ( 2 0 0 5 ) b a h w a d e n g a n c a r a m e r e b u s , m e n g u p a s , m e n g i r i s 

k e c i l - k e c i l , m e r e n d a m d a l a m a i r , m e n j e m u r h i n g g a k e m u d i a n d i m a s a k a d a l a h p r o s e s 

u n t u k m e n g u r a n g i d a n m e n g h i l a n g k a n s i a n i d a ( H C N ) . 

32 



33 

2. Protein 

B e r d a s a r k a n T a b e l 4 . 4 A n a l i s i s S i d i k R a g a m ( A N S I R A ) p e n g a r u h p e m b e r i a n 

r a g i t e m p e t e r h a d a p k a d a r p r o t e i n t e m p e b i j i k a r e t m e n u n n j u k a n Fhimng ( 5 , 6 1 ) d a n 

l e b i h b e s a r d a r i Ftabei 0 , 0 1 ( 4 , 8 9 ) . H a l i n i m e n u n j u k k a n b a h w a p e m b e r i a n r a g i t e m p e 

b e r p e n g a r u h s a n g a t n y a t a t e r h a d a p p e r t a m b a h a n p r o t e i n t e m p e b i j i k a r e t . 

H a s i l u j i B N T p a d a T a b e l 4 . 5 m e n u n j u k k a n b a h w a p e r l a k u a n Pi b e r b e d a 

n y a t a . K a d a r p r o t e i n t e r t i n g g i p a d a p e r l a k u a n P 5 ( 1 2 . 4 5 m g ) d a n t e r e n d a h p a d a 

p e r l a k u a n Pi ( 1 0 . 4 6 7 m g ) d a n m e n u n j u k k a n b e r b e d a n y a t a . S e m a k i n t i n g g i 

p e m b e r i a n r a g i t e m p e s e m a k i n t i n g g i k a n d u g a n p r o t e i n t e m p e b i j i k a r e t . 

M e n u r u t R o c h i n t a n i a w a t i , ( 2 0 0 9 ) r a g i t e m p e m e m i l i k i 4 % k a n d u n g a n p r o t e i n 

s e h i n g g a d a p a t m e n a m b a h k a n d u n g a n t e m p e d a r i b i j i k a r e t . 

K a r e n a s i f a t p r o t e i n d a p a t d i p e n g a r u h i o l e h b e b e r a p a p r o s e s , m a k a s e s u a i d e n g a n 

p e n d a p a t P o e d j i a d i , ( 1 9 9 4 : 1 8 ) s i f a t d a n p r o t e i n i n i m u d a h d i p e n g a r u h i o l e h s u h u t i n g g i , 

P h , d a n p e l a r u t o r g a n i k m a k a d a l a m p r o s e s p e m b u a t a n t e m p e b i j i k a r e t d e n g a n 

p e r e n d a m a n 2 x 2 4 j a m d a n p e r e b u s a n s e l a m a 3 j a m m e m b u a t p r o t e i n b e r k u r a n g . 

P r o t e i n m e r u p a k a n s a l a h s a t u k e l o m p o k b a h a n m a k r o n u t r i e n , t i d a k s e p e r t i 

b a h a n m a k r o n u t r i e n ( l e m a k d a n k a r b o h i d r a t ) , p r o t e i i n i b e r p e r a n l e b i h p e n t i n g d a l a m 

p e m b e n t u k a n b i o m o l e k u l d a r i p a d a s u m b e r e n e r g i . 

M i k r o b a y a n g u m u m n y a t e r l i b a t d a l a m f e r m e n t a s i a d a l a h b a k t e r i , k h a m i r d a n 

k a p a n g . C o n t o h k h a m i r d a l a m f e r m e n t a s i a d a l a h k a p a n g a d a l a h Rhizopus sp p a d a 

p e m b u a t a n t e m p e . ( H i d a y a t , 2 0 0 7 ) 
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3. Karbohidrat 

B e r d a s a r k a n T a b e l 4 . 4 A n a l i s i s S i d i k R a g a m ( A N S I R A ) p e n g a r u h p e m b e r i a n 

r a g i t e m p e t e r h a d a p k a d a r p r o t e i n t e m p e b i j i k a r e t m e n u n n j u k a n Fhitung ( 6 , 5 0 ) d a n 

l e b i h b e s a r d a r i Ftabei 0 , 0 1 ( 4 , 8 9 ) . H a l i n i m e n u n j u k k a n b a h w a p e m b e r i a n r a g i t e m p e 

b e r p e n g a r u h s a n g a t n y a t a t e r h a d a p p e r t a m b a h a n k a r b o h i d r a t t e m p e b i j i k a r e t . 

H a s i u j i B N T p a d a T a b e l 4 , 7 m e n u n j u k k a n b a h w a p e r l a k u a n P5 b e r b e d a 

s a n g a t n y a t a k a d a r k a r b o h i d r a t t e r t i n g g i p a d a p e r l a k u a n P5 ( 1 0 . 9 7 5 m g ) d a n t e r e n d a h 

p a d a p e r l a k u a n Pi ( 7 . 6 7 5 m g ) d a n m e n u n j u k k a n b e r b e d a s a n g a t n y a t a . 

M e n u r u t R o c h i n t a n i a w a t i , ( 2 0 0 9 ) r a g i t e m p e m e m i l i k i 2 % k a n d u n g a n 

k a r b o h i d r a t s e h i n g g a dapa t m e n a m b a h k a n d u n g a n t e m p e d a r i b i j i k a r e t . 

K a r b o h i d r a t m e r u p a k a n s u m b e r e n e r g y u t a m a b a g i m a n u s i a y a n g b e r a s a l d a r i 

t u m b u h - t u m b u h a n . K a r b o h i d r a t b a n y a k t e r s i m p a n d i d a l a m b a h a n m a k a n a n p o k o k 

m a n u s i a , m i s a l n y a p a d a p a d i , j a g u n g , g a n d u m , u b i s i n g k o n g , s a g u ( M o e h i j i , 1 9 9 2 ) 

d a n j u g a b i j i k a r e t y a n g t e r m a s u k d a l a m p e n e l i t i a a n i n i . 

M i k r o b a y a n g u m u m n y a t e r l i b a t d a l a m f e r m e n t a s i a d a l a h b a k t e r i , k h a m i r d a n 

k a p a n g . C o n t o h k h a m i r d a l a m f e r m e n t a s i a d a l a h k a p a n g a d a l a h Rhizopus sp p a d a 

p e m b u a t a n t e m p e . ( H i d a y a t , 2 0 0 7 ) 

B. Hasil Pengajaran di SMA Negeri 2 Mesuji raya 

D a l a m p e n e r a p a n m e t o d e d e m o n s t r a s i m e n g e n a i a n a l i s i s k a n d u n g a n s i a n i d a , 

p r o t e i n , d a n k a r b o h i d r a t p a d a t e m p e b i j i k a r e t d i S M A N e g e r i 2 M e s u j i R a y a k e l a s X 

s e m e s t e r 2 p a d a p e l a j a r a n S t a n d a r K o m p e t e n s i 4 ; M e n g a n a l i s i s h u b u n g a n a n t a r a 
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k o m p o s i s i e k o s i s t e m , p e r u b a h a n m a t e r i d a n e n e r g y s e r t a p e r a n a n m a n u s i a d a l a m 

k e s e i m b a n g a n e k o s i s t e m . K o m p e t e n s i D a s a r 4 . 4 : M e m b u a t p r o d u k d a u r u l a n g 

l i m b a h . H a s i l p e r h i t u n g a n d i p e r o l e h n i l a i t e r e n d a h p a d a t e s a w a l 3 0 d a n t e r e n d a h 

p a d a t e s a k h i r 7 0 , S e d a n g k a n n i l a i t e r t i n g g i p a d a t e s a w a l 6 0 d a n n i l a i t e r t i n g g i p a d a 

t e s a k h i r 9 5 d a r i 4 0 s i s w a . 

S e l a n j u t n y a b e r d a s a r k a n h a s i l u j i t ( t - s t u d e n t ) p e r b e d a a n p r e s t a s i b e l a j a r s i s w a 

k e l a X S M A N e g e r i 2 M e s u j i R a y a s e b e l u m d a n s e s u d a h p r o s e s b e l a j a r m e n g a j a r 

d i d a p a t n i l a i thiiung = 1 5 . 1 2 6 . s e s u a i d e n g a n k e p u t u s a n , a p a b i l a thitung = 1 5 . 1 2 6 l e b i h 

b e s a r d a r i p a d a ttabci ^ 1 , 6 8 4 y a n g b e r a r t i p e n i n g k a t a n t e r h a d a p p r e s t a s i b e l a j a r s i s w a 

s e b e l u m d a n s e s u d a h p r o s e s b e l a j a r m e n g a j a r . B e r a r t i p r o s e s b e l a j a r d e n g a n 

m e n g g u n a k a n m e t o d e d e m o n s t r a s i y a n g p a l i n g b a i k b a g i s i s w a u n t u k d a p a t m e n e r i m a 

d a n m e n g u a s a i m a t e r i p e l a j a r a n y a n g d i b e r i k a n . 

M e n u r u t a n a l i s i s p a i r e d s a m p l e s t e s t m e l a l u i p r o g r a m S P S S V e r s i 1 7 . 0 0 

t e r d a p a t p e r b e d a a n h a s i l b e l a j a r t e s a w a n ( p r e - t e s t ) d a n t e s a k h i r ( p o s t - t e s t ) . 

P e n g a m b i l a n k e p u t u s a n b e r d a s a r k a n p a d a p e r b a n d i n g a n a n t a r a n i l a i t h i t u n g d e n g a n 

n i a i i t t a b e l . P a d a T a b e l 4 . 8 t h i t u n g 1 5 , 1 2 6 d a n n i l a i t t a b e l n y a 1 , 6 8 4 9 , n i l a i t h i t u n g 

l e b i h b e s a r d a r i t t a b e l m a k a k e p u t u s a n y a n g d i a m b i l a d a l a h t e r d a p a t p e r b e d a a n h a s i l 

b e l a j a r a n t a r a t e s a w a l ( p r e - t e s t ) d a n t e s t a k h i r ( p o s t - t e s t ) , d e n g a n n i l a i r a t a - r a t a 5 0 

m e n j a d i 8 0 p a d a t e s a k h i r . H a l i n i d i s e b a b k a n m e t o d e d e m o n s t r a s i l e b i h m u d a h 

m e n g e r t i o l e h s i s w a t e r h a d a p m a t e r i y a n g d i b e r i k a n . M e n u r u t A d m i n , ( 2 0 1 1 ) d i m a n a 

p e r h a t i a n s i s w a d a p a t l e b i h d i p u s a t k a n k e m u d i a n p r o s e s belajar s i s w a l e b i h t e r a r a h 

p a d a m a t e r i y a n g s e d a n g d i p e l a j a r i d a n p e n g a l a m a n d a n k e s a n s e b a g a i h a s i l 

p e m b e l a j a r a n l e b i h m e l e k a t d a l a m d i r i s i s w a . 



BAB V I 

P E N U T U P 

A. Kesimpulan 

D a r i h a s i l p e n e l i t i a n m e n g e n a i A n a l i s i s K a n d u n g a n G i z i T e m p e D a r i 

B a h a n B a k u B i j i K a r e t Hevea brasiliensis M u l l . A r g d i p e r o l e h k e s i m p u l a n s e b a g a i 

b e r i k u t . 

1 . H a s i l A n a l i s i s K a n d u n g a n G i z i T e m p e D a r i B a h a n B a k u B i j i K a r e t Hevea 

brasiliensis M u l l . A r g b a h w a k a n d u n g a n P r o t e i n t e r t i n g g i ( 1 2 . 4 5 % ) , k a d a r 

k a r b o h i d r a t t e r t i n g g i ( 1 0 . 9 7 5 % ) p a d a p e r l a k u a n P5, 

2 , D e n g a n m e n g g u n a k a n m e t o d e d e m o n s t r a s i p a d a p r o s e s m e n g a j a r s i s w a k e l a s X 

s e m e s t e r 2 S M A N e g e r i 2 M e s u j i R a y a d a p a t m e n i n g k a t k a n p r e s t a s i b e l a j a r 

s i s w a y a n g d a p a t d i l i h a t d a r i h a s i l u j i T m e n u n n j u k k a n b a h w a t h i t u n g ( 1 5 , 1 2 6 ) > 

t t a b e l ( 1 , 6 8 4 9 ) . 

B. Saran 

1 . U n t u k m e n d a p a t k a n t e m p e b i j i k a r e t y a n g b a i k d i s a r a n k a n m e n g g u n a k a n 7 g r a m 

r a g i u n t u k s e t i a p 3 k g b i j i k a r e t 

2 . D i h a r a p k a n a d a n y a p e n e l i t i a n l e b i h l a n j u t u n t u k m e n g u j i t e m p e b i j i k a r e t d e n g a n 

u j i o r g a n o l e p t i k . 

3 . D a l a m p e n g a j a r a n m a t a p e l a j a r a n b i o l o g i , g u r u s e b a i k n y a m e n g g u n a k a n m e t o d e 

d e m o n s t r a s i u n t u k m e n g h a s i l k a n p r o s e s b e l a j a r m e n g a j a r y a n g b a i k . 

36 
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D A F T A R P U S T A K A 

A d m i a 2 0 1 1 . Metode Pembelajaran. ( O n l i n e ) ( h t t p : / / b e l a j a r p s i k o l o g i . c o m / / w a c ' a / w -
macam- meiode-pembelajaran. 
D i a k s e s 2 4 M a r e t 2 0 1 2 ) . 

A n o n i m . 2 0 0 8 . Potensi biji karet sebagai bahan baku. ( O n l i n e ) 
( h t t p : / / h i m d i k a f k i p u n t a n . b l o g s p o t , C O nV2008/05//w/e/;5/-/>/y/-A^rrc/-.ye/»aga^ 
bahan-bakuhXm\. D i a k s e s 1 J a n u a r i 2 0 1 2 ) . 

D e p k e s 2 0 0 4 . C a r a A n a l i s i s K a n d u n g a n S i a n i d a . J a k a r t a ; E r l a n g a 

F u r o i d a A s n i 1 9 8 5 . Lama Perendaman Biji karet. ( O n l i n e ) (hiXp.llrepositor y. iph. 
acMhitstream.handle/\23456n9m5S3/A^5A¥V D i a k s e s 2 4 M a r e t 2 0 1 2 ) . 

G o d m a n A r t h u r . 2 0 0 0 . Kamus SAINS Bergambar. P e n e r j e m a h B a m b a n g S u m a n t r i . 
J a k a r t a : G r a m e d i a . 

G o - o r g a n i k - 2 0 1 0 . Tehu Budidaya karet.{Or\\\nt) ( h t t p : / / g o - o r g a n i k - 2 0 I 0 . b l o g s p o t . 
C o m / 2 0 1 \l9\lteknik-budidaya-karet. 
D i a k s e s 2 J a n u a r i 2 0 1 2 ) . 

H u s i n 2 0 0 4 . A n a l i s i s K a n d u n g a n K a r b o h i d r a t . J a k a r t a : E r l a n g g a 

P e n u l i s P S . 2 0 1 1 . Panduan Lengkap Karet D^pok. P e n e b a r S u r a b a y a . 

R i a n s a h R e n d i . 2 0 1 2 , B i j i K a r e t S e b a g a i p e n g g a n t i K a c a n g , ( O n l i n e ) 
( h t t p : / / b i o g . 6 m a t / 6 f r / w f l . a c . i d / d e s i / ? p = 1 9 9 . D i a k s e s 2 4 M a r e t 2 0 1 2 ) . 

R o c h i n t a n i a w a t i . D i a n a . / ' e w ; 6 w f l / f l / / Ragi Tempe.(OnVim) {htip J/fpmipajur. pend . 
biologi/diana rochintatiioH'ati/biology terapan pembuatan ragi tempe %26 
tempe. D i a k s e s 1 j a n u a r i 2 0 1 2 ) 

http://belajarpsikologi.com//wac'a/w-
http://himdikafkipuntan.blogspot,CO
http://go-organik-20I0
file:///l9/lteknik-budidaya-karet
http://biog.6mat/6fr/wfl
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S a h r u n d o n g o r a n , 2 0 1 0 . Makanan Dari Biji Karet. ( O n l i n e ) h t t p : / / s a h r u n d o n g o r a n , 
b\o%spoX.(jOxr\12Q\0l\2lmakanan-dari-biji-karet'hevea.\\Xva\ D i a k s e s 2 J a n u a r i 
2 0 1 2 ) . 

S u d a r m a j i , d k k . 1 9 9 6 . A n a l i s i s K a n d u n g a n K a r b o h i d r a t . J a k a r t a : E r l a n g g a 
W o r d p r e s s - 2 0 0 9 . Sejarah dan Prospek Pengembangan Karet. ( O n l i n e ) ( h t t p : / / 

bay\Xge,Xa?>.woxdpxts?,.coml2()09l01l2\lsejarah-dan-prospek-pengembangan-
karet. D i a k s e s 1 J a n u a r i 2 0 1 2 ) . 

http://sahrundongoran
http://
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L a m p i r a n 1 

D a t a H a s i l P e n g a m a t a n K a d a r P r o t e i n p a d a T e m p e B i j i K a r e t {Hevea 

brasiliensis M u l l . A r g ) . d a r i M a s i n g - m a s i n g P e r l a k u a n ( % ) 

Perlakuan Jumlah Rata-rata 
1 2 3 4 

Pi 10 12.1 9 10.3 41.4 10.4666667 
P2 10 11.1 9.8 12.1 43 10.75 
P3 9 11.3 11.3 12.5 44.1 11.025 
P4 10 12.1 12.5 13.1 47.7 11.925 
P5 I I 12.3 12.8 13.7 49.8 12.45 

Jumlah 50 58.9 55.4 61.7 46.6875 
Rata-rata 10 U.78 11.08 12.34 11.3233333 

D a t a A n a l i s i s K e r a g a m a n K a n d i m g a n G i z i T e m p e D a r i B a h a n B a k u B i j i K a r e t 

Hevea brasiliensis M u l l . A r g . 

Sumber 
DB J K K T F H 

F Tabel 

Keragaman 0,05 0,01 

Perlakuan 5-1 =4 36,08 9,02 5,612943373" 3,06 4,89 

Galat 5(4-1)= 15 24,105 1,607 
Total 

1 

4.5-1=^19 60,189 

Keterangan : = Berpengaruh Nyata 
= Berpengaruh Sangat Nyata 

tti = Berpengaruh Tidak Nyata 
KK = 0,496 

T e l a d a n P e n g o l a h a n D a t a A n a l i s i K a n d u n g a n G i z i T e m p e D a r i B a h a n B a k u 

B i j i K a r e t Hevea brasiliensis M u l l . A r g 

a . F a k t o r K o r e k s i ( F K ) 

_ (CT)^ _ (226)^ _ 51076 _ 
r.t 5.4 20 

h. Jumlah kuadra/JK terdiri dari (JKT) 

J K T o t a l = ( 1 0 ) ^ + + ( 1 3 , 7 ) ^ - 2 5 5 3 , 8 

= ( 1 0 0 ) + + ( 1 8 7 , 6 9 ) - 2 5 5 3 , 8 
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= 2 5 8 9 , 8 8 - 2 5 5 3 , 8 

= 3 6 , 0 8 

c. J K P e r l a k u a n ( J K P ) 

(41.4)^+.•^•••+(49.8)^ _ ^ 3 3 3 ^ g 

J K P = ^ ' ' ' ' - ' ' ^ ^ ^ ^ ' ' " " ' ' ' ' ^ - 2 5 5 3 , 8 
4 

= l E ^ M _ 2 5 6 5 , 7 7 5 - 2 5 5 3 , 8 = 1 1 , 9 7 5 
4 

d . J u m l a h J K G a l a t = J K T o t a l - J K P 

J K G a l a t = 3 6 , 0 8 - 1 1 , 9 7 5 

= 2 4 , 1 0 5 

> D e r a j a t B e b a s P e r l a k u a n ( D B P ) 

D B P = P • 1 

= 5 - 1 

= 4 

> D e r a j a t B e b a s G a l a t 

D B G = { ( r . p ) - l } - ( p - l ) 

= { ( 4 . 5 ) - 1 } - ( 5 - 1 ) 

= ( 2 0 - l ) - 4 ) 

= 1 9 - 4 

= 1 5 

> D e r a j a t B e b a s T o t a l ( D B T ) 

D B T = ( r . p ) - l 

= ( 4 . 5 ) - l 

= 2 0 - 1 

= 1 9 
e K T P = - ^ = ^ 

DBP 4 
= 9 , 0 2 
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f . K T G = 
[KG 24,105 
DBG 15 

= 1 , 6 0 7 

g . F h i t u n g P e r l a k u a n = KTP 9,02 
KTG 1,507 

= 5 , 6 1 2 9 4 3 3 7 3 

h . K o e f i s i e n K e r a g a m a n ( K K ) 

K K = KTG X 1 0 0 % 

1.607 
11.3233333 

X 1 0 0 % 

1,267675037 
11.3233333 

X 1 0 0 % 

= 0 , 1 1 1 9 5 2 4 6 1 X 1 0 0 % 

= 1 1 , 1 9 5 2 4 6 1 = 1 1 , 2 9 6 % 

T e l a d a n P e n g o l a h a n D a t a U j i B N T A n a l i s i K a n d u n g a n G i z i T e m p e D a r i 

B a h a n B a k u B i j i K a r e t Hevea brasiliensis M u l l . A r g 

i . B N T o , o 5 - ( , D B G ) . 

( 0 , 0 5 , 1 5 . 

KTG B N T , 0,05 = ( 0 , 0 1 , D B G ) . \2.KTG 

2.1,607 
= ( 0 , 0 1 , 1 5 . 2.1,607 

= 2 , 1 3 1 . 

= 2 , 1 3 1 . 

2.1,607 

3,214 

= 2 , 9 4 7 . 

= 2 , 9 4 7 . 

2.1,607 

3,214 

2 , 1 3 1 . 0 , 8 0 3 5 

1 . 7 1 2 2 5 8 5 

1 , 7 1 3 

= 2 , 9 4 7 . 0 , 8 0 3 5 

= 2 , 3 6 7 9 1 4 5 

= 2 , 3 6 8 

file:///2.KTG
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L a m p i r a n 2 

D a t a H a s i l P e n g a m a t a n K a d a r K a r b o h i d r a t p a d a T e m p e B i j i K a r e t {Hevea 

brasiliensis M u l L A r g ) . d a r i M a s i n g - m a s i n g P e r l a k u a n ( % ) 

Ulangan 
Perlakuan 1 2 3 4 Jumlah Rata-rata 

Pl 1.1 7.8 7.4 7.8 30.7 7.675 
P2 7.8 7.9 8.1 8.2 32 8 
P3 7.7 7.9 8.3 8.4 32.3 8.075 
P4 7.9 10.8 12.1 12.3 43.1 10.775 
P5 8.1 11.1 12.2 12.5 43.9 10.975 

Jumlah 40.2 45.5 48.1 49.2 45.75 
Rata-rata 7.84 9.1 9.62 9.84 9.1 

D a t a A n a l i s i s K e r a g a m a n K a n d u n g a n G i z i T e m p e D a r i B a h a n B a k u B i j i K a r e t 

Hevea brasiliensis M u l L A r g . 

Sumber 
DB J K K T F H 

F Tabel 

Keragaman 0,05 0,01 

Perlakuan 5-1 =4 43,207 10,80175 6,506425056" 3,06 4,89 

Galat 5(4-0= 15 24,9025 1,660166667 
Total 4.5-1 = 19 68,1095 

Keterangan : 
= Berpengaruh Sangat Nyata 

tn = Berpengaruh Tidak Nyata 
KK =0,4% 

T e l a d a n P e n g o l a h a n D a t a A n a l i s i K a n d u n g a n G i z i T e m p e D a r i B a h a n B a k u 

B i j i K a r e t Hevea brasiliensis M u l l . A r g 

a . F a k t o r K o r e k s i ( F K ) 

F K = _ (Cr)2 _ (181.9)2 ^ 33087,61 _ 
r . t 5.4 20 

= 1 6 5 4 , 3 8 0 5 

b . J u m l a h k u a d r a / J K t e r d i r i d a r i ( J K T ) 

J K T o t a l = ( 7 , 7 ) 2 _̂  ^ ^ ^ 2 , 5 ) ^ - 1 6 5 4 , 3 8 0 5 
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= ( 5 9 , 2 9 ) + + ( 1 5 6 , 2 5 ) - 1 6 5 4 , 3 8 0 5 

= 1 7 2 2 , 4 9 - 1 6 5 4 , 3 8 0 5 

= 6 8 , 1 0 9 5 

c . J K P e r l a k u a n ( J K P ) 

J K P = ^ ^ 5 Z 2 ! ± ^ - i ^ - 1 6 5 4 , 3 8 0 5 
4 

J K P = '''''''^ ''^""'''^ - 1 6 5 4 , 3 8 0 5 
4 

= ^ ^ ^ - 1 6 9 7 , 5 8 7 5 - 1 6 5 4 , 3 8 0 5 = 4 3 , 2 0 7 
4 

d . J u m l a h J K G a l a t = J K T o t a l - J K P 

J K G a l a t = 6 8 , 1 0 9 5 - 4 3 , 2 0 7 

= 2 4 , 9 0 2 5 

> D e r a j a t B e b a s P e r l a k u a n ( D B P ) 

D B P = P • 1 

= 5 - 1 

= 4 

> D e r a j a t B e b a s G a l a t 

D B G = { ( r . p ) - l } - ( p - l ) 

= { ( 4 . 5 ) - 1 } - ( 5 - 1 ) 

= ( 2 0 - l ) - 4 ) 

= 1 9 - 4 

= 15 

> D e r a j a t B e b a s T o t a l ( D B T ) 

D B T = ( r . p ) - l 

= ( 4 . 5 ) - l 

= 2 0 - 1 

= 1 9 

2. K T P = - ^ = ^ 
DBP 4 

= 1 0 , 8 0 1 7 5 
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3. K T G = JKG 24,9025 
DBG 15 

= 1 , 6 6 0 1 6 6 6 6 7 

4. F h i t u n g P e r l a k u a n = 
KTP 10,80175 
KTG 1,660166567 

= 6 , 5 0 6 4 2 5 0 5 6 

5 . K o e f i s i e n K e r a g a m a n ( K K ) 

K K = 1 ^ x 1 0 0 % 

1,660166667 

\ 9.1 

1,28847455 
9.1 

X 1 0 0 % 

X 1 0 0 % 

= 0 , 1 4 1 5 9 0 6 0 9 X 1 0 0 % 

= 1 4 , 1 5 9 0 6 0 9 9 = 1 4 , 1 5 9 % 

T e l a d a n P e n g o l a h a n D a t a U j i B N T A n a l i s i K a n d u n g a n G i z i T e m p e D a r i 

B a h a n B a k u B i j i K a r e t Hevea brasiliensis M u l l . A r g 

j . B N T o , o 5 = ( 0 , 0 5 , D B G ) . j ^ ^ ^ ^ ^ i ^ B N T o , o 5 = ( 0 , 0 1 , D B G ) . '^-^'^^"^^^^^^ 

= ( 0 , 0 5 , 1 5 . 

= 2 , 1 3 1 . 

2.1,660166667 
= ( 0 , 0 1 , 1 5 . 2.1,660166667 

3,320333334 

= 2 , 1 3 1 . 3,320333334 

= 2 , 9 4 7 . 

= 2 , 9 4 7 . 

2.1,660166667 

3,320333334 

2 , 1 3 1 . 0 , 8 3 0 0 8 3 3 3 3 

2 , 5 9 8 9 9 0 9 1 7 

2 , 5 9 9 

2 , 9 4 7 . 0 , 8 3 0 0 8 3 3 3 3 

2 , 4 4 6 2 5 5 5 8 2 

2 , 4 4 7 
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L a m p i r a n 3 

RENCANA PELAKSANAAN PEMBELAJARAN 

(RPP) 

Nama Sekolah : SMA Negeri 2 Mesuji Raya 

Mata Pelajaran : Biologi 

Kelas / Semester : X (Sepuluh)/II 

Pertemuan ke- : 1 

Alokasi Waktu : 2 X 4 5 m e n i t 

Standar Kompetensi : 4 . M e n g a n a l i s i s h u b u n g a n a n t a r a k o m p o n e n e k o s i s t e m . 

Kompetensi Dasar : 4 . 4 M e m b u a t p r o d u k d a u r u l a n g l i m b a h 

Indikator: 

1 . P e n g e r t i a n l i m b a h / s a m p a h 

2 . M a c a m - m a c a m l i m b a h / s a m p a h 

3 . C o n t o h l i m b a h o r g a n i k 

4 . K e r u g i a n d e n g a n a d a n y a l i m b a h b i j i k a r e t 

5 . C a r a m e n a n g g u l a n g i l i m b a h s e c a r a R e c y c l e 

6 . P r o s e s p e m b u a t a n t e m p e d a r i b i j i k a r e t 

7. U j i p r o t e i n d a n k a r b o h i d r a t p a d a t e m p e d a r i b i j i k a r e t . 

8 . M a n f a a t r e c y c l e p e n a n g g u l a n g a n l i m b a h o r g a n i k 

p e r u b a h a n m a t e r i d a n e n e r g i s e r t a p e r a n a n m a n u s i a 

d a l a m k e s e i m b a n g a n e k o s i s t e m 
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Niiai Karakter Budaya Bangsa 
Religius • Memberikan salam dan berdo'a 
Jujur • Mengemukakan pendapat berdasarkan apa yang telah dipahaminya. 

• Menyebutkan secara tegas keunggulan dan kelemahan suatu pokok bahasan. 
Toleransi • Memberi kesempatan kepada teman untuk mengemukakan pendapat dan mau 

menerima jika terjadi perbedaan pendapat. 
Disiplin • Berada di kelas tepat waktu saat mengikuti pelajaran. 

• Tidak keluar masuk saat pelajaran berlangsung. 
• Tertib dalam mengerjakan tugas sesuai prosedur kerja. 

Kerja keras • Menjawab pertanyaan guru. 
• Mengerjakan tugas dengan teliti dan rapi serta menggunakan waktu secara 

efektif. 
• Mengumpulkan tugas tepat waktu. 
• Mencan materi pelajaran baik bersumber dari buku teks maupun sumber lain. 

Rasa ingin 
tahu 

• Selalu bertanya saat mendapat kesulitan dalam belajar. 
• Membaca buku maupun sumber literatur lain mengenai materi pelajaran. 

Mandiri • Mencari materi pelajaran dari buku di perpustakan, internet dan literatur 
lainnya. 

A. Tujuan Pembelajaran: 

1 . S i s w a d a p a t m e n y e b u t k a n p e n g e r t i a n b i j i k a r e t 

2 . S i s w a d a p a t m e n y e b u t k a n m a c a m - m a c a m l i m b a h 

3 . S i s w a d a p a t m e n y e b u t k a n c o n t o h l i m b a h o r g a n i k 

4 . S i s w a d a p a t m e n j e l a s k a n k e r u g i a n d e n g a n a d a n y a l i m b a h b i j i k a r e t 

5 . S i s w a d a p a t m e n y e b u t k a n c a r a m e n d a n g u l a n g i l i m b a h s e c a r a r e c y c l e 

6 . S i s w a d a p a t m e n j e l a s k n a n p r o s e s p e m b u a t a n t e m p e d a r i b i j i k a r e t 

7 . S i s w a d a p a t m e n y e b u t k a n k a n d u n g a n p r o t e i n d a n k a r b o h i d r a t p a d a t e m p e b i j i 

k a r e t 

8 . S i s w a d a p a t m e n y e b u t k a n m a n f a a t r e c y c l e d a r i p e n a n g g u l a n g a n l i m b a h o r g a n i k 

B. Materi Ajar 

1. Pengelolaan Limbah 

K a t a limbah a d a l a h k a t a y a n g s u d a h t i d a k a s i n g l a g i b a g i k i t a . S e i r i n g d e n g a n 

k e m a j u a n k e b u d a y a a n m a n u s i a ( t e r m a s u k I P T E K ) , m a k a l i m b a h y a n g d i h a s i l k a n j u g a 

b e r t a m b a h b a n y a k . S e t i a p h a r i , t i a p o r a n g m e n g h a s i l k a n l i m b a h , t i a p r u m a h 

m e n g h a s i l k a n l i m b a h , t i a p s e k o l a h m e n g h a s i l k a n l i m b a h , t i a p p a s ^ m e n g h a s i l k a n 
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l i m b a h , a p a l a g i p a b r i k a t a u i n d u s t r i , t i d a k a d a p a b r i k y a n g t i d a k m e n g h a s i l k a n l i m b a h 

( Y a n i , 2 0 0 9 ) 

L i m b a h a d a l a h b e n d a y a n g t i d a k d i p e r l u k a n l a g i o l e h m a s y a r a k a t , a t a u b e n d a 

y a n g d i b u a n g k a r e n a d i a n g g a p t i d a k b e r h a r g a a t a u t i d a k d i b u t u h k a n . B a g a i m a n a j i k a 

l i m b a h d i b i a r k a n m e n g g u n u n g ? S e b a g a i i l u s t r a s i m a r i l a h k i t a b e r m a i n d e n g a n a n g k a 

d a n b e r a n d a i - a n d a i . J i k a s e t i a p o r a n g d i J a k a r t a y a n g b e r p e n d u d u k 8 , 2 j u t a m e m b u a n g 

l i m b a h 2 , 8 8 H t e r / h a r i , a k a n d i h a s i l k a n l i m b a h s e b a n y a k 2 3 . 6 1 6 m 3 / h a r i . J i k a l i m b a h 

s e b a n y a k i t u d i m a s u k k a n k e d a l a m t r u k b e r k a p a s i t a s 1 0 m 3 , m a k a d i p e r l u k a n 2 . 3 6 2 

b u a h t r u k , y a n g j i k a d i j e j e r k a n d i j a l a n m e m b e n t u k r a n g k a i a n s e p a n j a n g 2 0 k m . 

S e a n d a i n y a s e l a m a 2 5 t a h u n k i t a t i d a k m e l a k u k a n a p a p u n t e r h a d a p l i m b a h i n i , 

J a k a r t a y a n g l u a s n y a 6 5 0 k m 2 a k a n b e r s e l i m u t k a n l i m b a h t e r s e b u t s e t e b a l 3 3 c m . 

S e l i m u t i n i a k a n b e r t a m b a h t e b a l j i k a t a n a h y a n g t e r t u t u p b a n g u n a n t i d a k i k u t 

d i t i m b i m . K i t a j a n g a n m e m b i a r k a n h a l i t u t e i j a d i , k a r e n a i t u l i m b a h d i k e l o l a w a l a u p u n 

p e n g e l o l a a n n y a b e l u m o p t i m a l ( Y a n i , 2 0 0 9 ) . 

C a r a m e n a n g a n i l i m b a h c a i r d a n p a d a t d i h a r a p k a n t i d a k m e n y e b a b k a n p o i u s i 

d e n g a n p r i n s i p e k o l o g i y a n g d i k e n a l 

i s t i l a h 4 R y a i t u s e b a g a i b e r i k u t . 

1 . R e c y c l e ( P e n d a u r u l a n g a n ) 

P r o s e s recycle m i s a l n y a u n t u k s a m p a h y a n g d a p a t t e r u r a i d i j a d i k a n k o m p o s . 

K o m p o s i n i d i p a d u k a n d e n g a n p e m e i i h a r a a n c a c i n g t a n a h s e h i n g g a d a p a t d i p e r o l e h 

h a s i l y a n g b a i k . C a c i n g t a n a h d a p a t m e n y u b u r k a n t a n a h d a n k o m p o s d i g u n a k a n u n t u k 

p u p u k . 

2 . R e u s e ( P e n g g u n a a n U l a n g ) 
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P r o s e s ret4se d i l a k u k a n u n t u k s a m p a h y a n g t i d a k d a p a t t e r u r a i d a n d a p a t 

d i m a n f a a t k a n u l a n g , m i s a l n y a b o t o l b e k a s s i r u p d i g u n a k a n l a g i u n t u k m e n y i m p a n a i r 

m i n u m s i r u p l a g i . 

3 . R e d u c e 

Reduce a d a l a h m e l a k u k a n p e n g u r a n g a n b a h a n / p e n g h e m a t a n . C o n t o h n y a j i k a 

a k a n b e r b e l a n j a k e p a s a r a t a u s u p e r m a r k e t s e b a i k n y a d a r i r u m a h m e m b a w a t a s . 

J a n g a n l a h m e m i n t a t a s p l a s t i k d a r i t o k o a t a u s u p e r m a r k e t k a l a u h a n y a d i b u a n g s a j a . 

4 . R e p a i r 

Repair a r t i n y a m e i a k u k a n p e m e i i h a r a a n . C o n t o h n y a m e m b u a n g s a m p a h t i d a k 

s e m b a r a n g a n . D e n g a n p r i n s i p 4 R t e r s e b u t d i h a r a p k a n m a s a l a h l i m b a h / s a m p a h d a p a t 

b e r k u r a n g d a n t e r a t a s i ( k r i s t i n a 2 0 0 6 ) . 

2. M a c a m L i m b a h 

L i m b a h o r g a n i k m e r u p a k a n l i m b a h y a n g d a p a t m e n g a l a m i p r o s e s p e n g u r a i a n 

s e c a r a a l a m i a h c o n t o h n y a s i s a h e w a n d a n t u m b u h a n . L i m b a h a n o r g a n i k a d a l a h l i m b a h 

y a n g b e r a s a l d a r i s u m b e r d a y a a l a m t i d a k t e r b a h a r u i d a n s u l i t d i u r a i k a n s e c a r a 

a l a m i a h o l e h m i k r o o r g a n i s m e , s e p e r t i m i n y a k b u m i , p l a s t i k , k a i e n g , d a n b o t o l . 

A. Daur Ulang Limbah Organik 

D i n e g a r a - n e g a r a y a n g t e l a h m a j u , s e p e r t i d i E r o p a , m e l a k u k a n d a u r u l a n g 

(recycling) l i m b a h o r g t i n i k s u d a h m e r u p a k a n k e b i a s a a n y a n g t e l a h d i l a k u k a n s e j a k 

l a m a . B e g i t u p u l a d i n e g a r a - n e g a r a A s i a y a n g m a j u , m i s a l n y a J e p a n g . D i I n d o n e s i a , 

m e s k i p u n m a s i h s e c a r a s e d e r h a n a a t a u t r a d i s i o n a l , d a u r u l a n g l i m b a h o r g a n i k j u g a 

s u d a h s e r i n g d i l a k u k a n . C o n t o h n y a a d a l a h p e m u l u n g a n s a m p a h y a n g b e r a s a l d a r i 

s a m p a h r u m a h t a n g g a y a n g k e m u d i a n d i j a d i k a n k o m p o s . D a u r u l a n g m e m p u n y a i 

p o t e n s i y a n g b e s a r u n t u k m e n g u r a n g i t a m b a h a n b i a y a p e n g o l a h a n , d a n t e m p a t 

p e m b u a n g a n a k h i r s a m p a h ( W i d i y a t i , 2 0 0 9 ) 
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B e r d a s a r k a n c a r a p e m a n f a a t a n n y a , l i m b a h o r g a n i k d a p a t d i m a n f a a t k a n s e c a r a 

l a n g s u n g m a u p u n m e l a l u i d a u r u l a n g t e r l e b i h d a h u l u . T a n p a m e l a l u i d a u r u l a n g , 

l i m b a h o r g a n i k d a p a t d i m a n f a a t k a n s e c a r a l a n g s u n g , m i s a l n y a s a m p a h r u m a h t a n g g a 

b e r u p a s a y u r a n , d a u n - d a u n b e k a s d a p a t d i j a d i k a n m a k a n a n t e m a k . B a h k a n d i 

A u s t r a l i a , k e r t a s - k e r t a s y a n g m e m p a k a n s a m p a h r u m a h t a n g g a d a p a t d i m a n f a a t k a n 

u n t u k m a k a n a n k u d a , b i r i - b i r i , d a n s a p i . M e l a u i d a u r u l a n g , l i m b a h o r g a n i k d a p a t j u g a 

d i m a n f a a t k a n . H a l i n i b e r a r t i p e m a n f a a t a n s e c a r a t i d a k l a n g s u n g . C o n t o h n y a a d a l a h 

p e m b u a t a n p u p u k k o m p o s , p e m b u a t a n biogas ( g a s b i o ) d a n p e m b u a t a n k e r t a s d a u r 

u l a n g . B e r i k u t a d a l a h u r a i a n s i n g k a t t e n t a n g k e t i g a p r o s e s t e r s e b u t ( W i d i y a t i , 2 0 0 9 ) 

M e n u r u t Y a n i ( 2 0 0 9 ) b e r i k u t i n i a d a l a h c o n t o h - c o n t o h l i m b a h y a n g d i h a s i l k a n 

o l e h r u m a h t a n g g a ( d i s e b u t l i m b a h d o m e s t i k ) 

1 . L i m b a h k a c a , b e r a s a l d a r i b e r b a g a i s u m b e r s e p e r t i b o t o l , g e l a s , d a n b a r a n g I a i n 

y a n g t e r b u a t d a r i k a c a . 

2 . L i m b a h p l a s t i k , b e r a s a l d a r i k a n t u n g p l a s t i k , k e m a s a n m a k a n a n , a l a t a l a t r u m a h 

t a n g g a d a n I a i n - l a i n . 

3 . A l u m i n i u m . 

4 . B u a n g a n z a t o r g a n i k ( m a k a n a n , s a y u r a n , b u a h - b u a h a n , k a y u , b a m b u , d a n 

s e b a g a i n y a ) . 

5 . K e r t a s ( k o r a n , m a j a l a h ) 

6 . C a m p u r a n y a n g t e r d i r i a t a s p l a s t i k , k e r t a s , d a n l o g a m y a n g s u l i t d i p i s a h - p i s a h k a n . 

7 . L i m b a h c a m p u r a n b a h a n o r g a n i k d a n l i m b a h z a t k i m i a d o m e s t i k y a n g s u l i t 

d i p i s a h - p i s a h k a n . 

D e w a s a i n i p e n g e l o l a a n l i m b a h m e r u p a k a n m a s a l a h d u n i a . M a s a l a h 

p e m b u a n g a n l i m b a h t e l a h m e n a r i k p e r h a t i a n m a s y a r a k a t s e l a m a 1 0 t a h u n t e r a k h i r i n i , 

t e r u t a m a k a r e n a a d a n y a k e k h a w a t i r a n t e r h a d a p l i m b a h y a n g m e m b a h a y a k a n . L e b i h 

d a r i 1 . 0 0 0 j u t a t o n l i m b ^ b e r b a h a y a d i h a s i l k a n t i a p t a h u n n y a ( t i d a k t e r m a s u k l i m b a h 

r a d i o a k t i f / n u k i i r ) . L i m b a h t e r s e b u t h a r u s m e m p e r o l e h p e r l a k u a n k h u s u s u n t u k 
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m e n c e g a h b a h a y a y a n g m u n g k i n t i m b u l t e r h a d a p k e s e h a t a n m a n u s i a d a n l i n g k u n g a n 

( Y a n i , 2 0 0 9 ) 

B a n y a k l a t a c a r a p e n g e l o l a a n i i m b a h y a n g d i k e m b a n g k a n , t e t a p i b e l u m a d a 

s a r a n a y a n g b e t u l - b e t u l m e m u a s k a n u n t u k m e m b u a n g s e b a g i a n b e s a r l i m b a h s e c a r a 

a m a n u n t u k j a n g k a w a k t u y a n g l a m a . M e m a n g , a d a b a n y a k p i l i h a n d a l a m p e n g e l o l a a n 

l i m b a h d a n t e k n o l o g i . N a m u n , s e b a g a i N e g a r a b e r k e m b a n g d e n g a n p o p u l a s i t i n g g i , 

d a n a d a n b a n y a k n y a l i m b a h y a n g d i h a s i l k a n m e n j a d i h a l y a n g b e n a r - b e n a r p e r l u 

d i p e r t i m b a n g k a n . D e n g a n k a t a l a i n , y a n g k i t a p e r l u k a n a d a l a h s u a t u c a r a m e n g e i o l a 

l i m b a h d a l a m j u m l a h y a n g b e s a r d e n g a n b i a y a y a n g t i d a k t e r l a l u t i n g g i ( Y a n i , 2 0 0 9 ) 

T e r l e p a s d a r i i t u s e m u a , p e r a n s e r t a m a s y a r a k a t b a i k s e c a r a i n d i v i d u m a u p u n 

k e l o m p o k u n t u k m e n g u r a n g i p r o d u k s i l i m b a h d a n m e m p e r m u d a h p e n g e l o l a a n l i m b a h 

s a n g a t l a h b e r a r t i . S e b e n a m y a b a n y a k h a l k e c i l y a n g j i k a k i t a l a k u k a n a k a n s a n g a t 

m e n g u r a n g i m a s a l a h l i m b a h . K a j i u r a i a n - u r a i a n b e r i k u t i n i , p i k i r k a n d a n p u t u s k a n 

h a l - h a l a p a s a j a y a n g d a p a t k a m u l a k u k a n ( Y a n i , 2 0 0 9 ) 

1. Tindakan Positif untuk Menggunakan Kembali Limbah 

a. G u n a k a n l a h k e r t a s / k a r t u u n d a n g a n / I e a f l e t y a n g s u d a h t i d a k t e r p a k a i , m i s a l n y a 

u n t u k k o n s e p a t a u c a t a t a n b e l a n j a . 

b . A k a n l e b i h b a i k m e n g g u n a k a n k a r d u s y a n g A n d a m i l i k i s e b a g a i t e m p a t m a i n a n 

m i s a l n y a , d a r i p a d a m e m b e l i t e m p a t k h u s u s u n t u k i t u . 

c . G u n a k a n k e m b a l i b o t o l / k a l e n g b e k a s m i n u m a n . M e n g g u n a k a n k e m b a l i 

b o t o l / k a l e n g b e k a s l e b i h m u r a h d a r i p a d a d i d a u r u l a n g . 

d . G u n a k a n k a n t u n g p l a s t i k y a n g k a m u d a p a t d a r i t o k o / p a s a r s e h i n g g a t i d a k p e r l u 

m e m i n t a n y a s a a t b e r b e l a n j a l a g i . 

2. Tindakan Positif untuk Mengurangi Limbah Domestik 

a . J a n g a n m e n c a m p u r k a n l i m b a h I d e a l n y a s e t i a p r u m a h m e m i l i k i t e m p a t l i m b a h 

k h u s u s u n t u k l o g a m , k a c a , d a n l i m b a h o r g a n i k . H a l i n i a k a n m e m u d a h k a n 
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d a l a m m e n d a u r u l a n g l i m b a h t e r s e b u t . M e m i s a h k a n l i m b a h y a n g m u d a h t e r u r a i 

d e n g a n y a n g t i d a k m e r u p a k a n l a n g k a h a w a l y a n g b a i k . 

b . J a n g a n m e m b e l i s e s u a t u y a n g d i k e m a s b e r l e b i h a n . B e n d a - b e n d a d e m i k i a n 

h a r u s d i h i n d a r i a g a r l i m b a h r u m a h t i d a k b a n y a k . 

c . B e l i l a h s e s u a t u y a n g v o l u m e / u k u r a n s a t u a n n y a t e r b e s a r , s e b a g a i c o n t o h 1 0 

b o t o l m i n u m a n d e n g a n v o l u m e 2 0 0 c c a k a n m e n g h a s i l k a n l i m b a h y a n g l e b i h 

b a n y a k d i b a n d i n g d e n g a n s a t u b o t o l b e s a r m i n u m a n y a n g s a m a d e n g a n u k u r a n 

2 l i t e r . 

d . P i l i h l a h w a d a h y a n g d a p a t d i k e m b a l i k a n . B o t o l y a n g d a p a t d i k e m b a l i k a n k e 

p e n j u a l n y a s a n g a t l e b i h b a i k k i t a p i l i h d a r i p a d a y a n g t i d a k d a p a t d i k e m b a l i k a n . 

J i k a h a l i n i k i t a l a k u k a n , m e s k i p u n b a r u b e b e r a p a t a h u n , l i m b a h y a n g 

d i h a s i l k a n r u m a h k i t a a k a n b e r k u r a n g s a n g a t b a n y a k . 

e . P i l i h l a h p e m b u n g k u s y a n g m u d a h t e r u r a i . P e m b u n g k u s d a r i k e r t a s a t a u k a r d u s 

l e b i h b a i k k i t a p i l i h d a r i p a d a y a n g t e r b u a t d a r i p l a s t i c s e b a b l e b i h m u d a h d i d a u r 

u l a n g . U n t u k a l a s a n y a n g s a m a b o t o l d a r i g e l a s l e b i h b a i k d a r i p a d a b o t o l 

p l a s t i k , a p a l a g i j i k a b o t o l t e r s e b u t d a p a t d i k e m b a l i k a n k e p e n j u a l n y a . 2 8 2 

B i o l o g i K e l a s X S M A d a n M A 

f. J i k a b e i a n j a a n k a m u s e d i k i t , p i k i r k a n d a h u l u s e b e l u m m e m u t u s k a n m e m i n t a 

p l a s t i k d i t o k o / p a s a r t e m p a t k a m u b e r b e l a n j a . M e m b i a s a k a n m e m b a w a t a s 

b e i a n j a a n s e n d i r i a k a n l e b i h b a i k s e p e r t i y a n g b i a s a d i l a k u k a n d i E r o p a . 

g . S e d a p a t m u n g k i n g u n a k a n l a h k e r t a s / b u k u t u l i s s e c a r a p e n u h d i k e d u a h a l a m a n . 

h . G u n a k a n l a h b a r a n g - b a r a n g h a s i l d a u r u l a n g . 

i . J a n g a n m e m b e l i m a k a n a n s e g a r y a n g d i k e m a s d a i a m p l a s t i k . D i b e b e r a p a 

s u p e r m a r k e t d a g i n g , b u a h - b u a h a n , d a n s a y u r a n s e g a r d i k e m a s d e n g a n w a d a h 

p l a s t i k . H a l i n i s u n g g u h t i d a k a d a g u n a n y a d a n m e r u p a k a n s u m b e r p o i u s i 

p l a s t i k . 

j . T o l a k l a h k a n t u n g p l a s t i k d a r i " m a k a n a n j a j a n a n " [lake away food), k a r e n a 

k e b a n y a k a n k a n t u n g - k a n t u n g t e r s e b u t a k a n d i b u a n g d a l a m s e k e j a p . K a n t u n g 

d a r i k e r t a s a k a n l e b i h b a i k . 
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k . P i l i h l a h s a n d a n g d a r i b a h a n a l a m i . H i n d a r i s a n d a n g s i n t e t i s a t a u c a m p u r a n , 

h i n d a r i p u l a m e n g g u n a k a n s e p a t u d a r i p l a s t i k , t e t a p i g u n a k a n l a h s e p a t u k u l i t . 

I . H i n d a r k a n b a r a n g - b a r a n g d a r i p l a s t i k y a n g s e k a l i p a k a i . J i k a p e n g g u n a a n 

b a r a n g - b a r a n g t e r s e b u t t i d a k d a p a t d i h i n d a r k a n , b e k a s n y a j a n g a n d i b u a n g , 

t e t a p i g u n a k a n k e m b a l i m i s a l n y a u n t u k t e m p a t m a k a n . 

m . J i k a t i d a k d a p a t d i h i n d a r k a n , k a m u p e r l u m e m b e l i b a r a n g - b a r a n g d a r i p l a s t i k , 

b e l i l a h b a r a n g h a s i l d a u r u l a n g a t a u y a n g b e r b a h a n b a k u t e r m o p l a s t i k ( p l a s t i k 

y a n g t i d a k t a h a n p a n a s ) . 

3. Tindakan Positif untuk Mendaur Ulang 

a. B u a t d a n g u n a k a n l a h k o m p o s . L i m b a h d a r i d a p u r , k e b u n , d a n k a i n d a r i s e r a t 

a l a m / w o l d a p a t d i b u a t k o m p o s . K e r t a s d a n k a r d u s a k a n t e r u r a i , t e t a p i l e b i h 

l a m b a t . 

b . B e r b a g a i l i m b a h d o m e s t i k d a p a t d i b u a t m e n j a d i b a r a n g d e k o r a t i f / m a i n a n c a n t i k 

y a n g d a p a t m e n g h a s i l k a n u a n g j i k a d i j u a l . 

c . J i k a A n d a t i d a k d a p a t m e n g g u n a k a n k e m b a l i l i m b a h y a n g t e r b u a t d a r i k a c a , 

p l a s t i k , a l u m i n i u m , d a n k e r t a s , j a n g a n d i b u a n g b e r c a m p u r d e n g a n l i m b a h 

l a i n n y a ( d a r i d a p u r / k e b u n ) . K u m p u l k a n d a n b e r i k a n l a h / j u a l l a h k e 

p e m u l u n g / p e n g u m p u l l i m b a h . L i m b a h y a n g b e r s i h / t i d a k t e r l a l u k o l o r s a n g a t 

d i s u k a i o l e h p e n g u m p u l i i m b a h . K e m u n g k i n a n k e r t a s y a n g k o t o r a k a n d i t o l a k 

k a r e n a s a a t d i b u a t b a r a n g b a r u m e k h u s u s y a n g b e r a r t i b e r t a m b a h n y a b i a y a . 

d . E f i s i e n s i p e n g g u n a a n e n e r g i u n t u k p e m b u a t a n b a r a n g a l u m i n i u m d a n k e r t a s 

d a r i b a h a n b e k a s / l i m b a h s a n g a t t i n g g i , y a i t u 9 5 % ( a l u m i n i u m ) d a n 9 7 % 

( k e r t a s ) . S a n g a t b i j a k s a n a j i k a A n d a m e n g u m p u l k a n l i m b a h t e r s e b u t d a n 

m e m b e r i k a n / m e n j u a l n y a k e p e n a m p u n g a n u n t u k d i d a u r u l a n g . 

e. K e t e r s e d i a a n b a h a n b a k u y a n g b e r k e s i n a m b u n g a n s a n g a t p e n t i n g b a g i 

k e l a n g s u n g a n s u a t u p r o d u k s i , t i d a k t e r k e c u a l i y a n g b a h a n b a k u n y a b a r a n g 

b e k a s / l i m b a h . P e r a n s e r t a k a m u u n t u k m e n g u m p u l k a n l i m b a h y a n g d a p a t 

d i d a u r u l a n g s a n g a t b e r a r t i b a g i k e s i n a m b u n g a n p r o s e s d a u r u l a n g , p a r a 
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p e m u l u n g / p e n g u m p u l t e r u t a m a b a g i l i n g k u n g a n . M e n c a m p u r a d u k k a n l i m b a h 

s u n g g u h h a n y a a k a n m e n a m b a h s e m a k i n t i n g g i n y a t u m p u k a n l i m b a h d i TPA 

C. Strategi Pembelajaran 

1 . M o d e l P e m b e l a j a r a n : P e m b e l a j a r a n b e r d a s a r k a n m a s a l a h {Problem Based 

Introductuori) 

2. M e t o d e P e m b e l a j a r a n : D e m o n s t r a s i 

D. Langkah - Langkah Pembelajaran 

No. Kegiatan Karakter Bangsa 

Guru Siswa 

1. Pendahuluan 

• Apersepsi: Memotivasi siswa 
dengan menanyakan apa saja 
contoh limbah? 

• Guru memberitahukan tujuan 
pembelajaran yang hendak 
diajarkan 

• Menjawab pertanyaan guru 
(harapan guru, siswa dapat 
menjawab pertanyaan 
tersebut 

• Siswa mendengarkan 
penjelasan guru. 

• Memberikan salam dan 
berdo'a 

• Jujur (Mengemukakan 
pendapat berdasarkan apa 
yang telah dipahaminya). 

• Menyebutkan secara tegas 
keunggulan dan kelemahan 
suatu pokok bahasan. 

2. Inti 

• Membantu siswa 
mendefinisikan dan 
mengorganisasikan tugas 
belajar yang berhubungan 
dengan limbah (mendesain, 
memilih, meyiapkan, dan 
membuat produk dari 
limbah) 

• M e n d o r o n g siswa untuk 
mengumpulkan informasi 
mengenai limbah, 
experiment untuk 
mendapatkan penjelasan, 
pemecahan masalah, 
pengumpulan data, dan 

• Mendefinisikan dan 
mengorganisasikan tugas 
belajar yang berhubungan 
dengan masalah tersebut 
(mendesain, memilih, 
meyiapkan, dan membuat 
produk dari limbah) 

• Mengumpulkan informasi 
mengenai limbah, experiment 
untuk mendapatkan 
penjelasan, pemecahan 
masalah, pengumpulan data. 

• Disiplin: 
> Berada di kelas tepat 

waktu saat mengikuti 
pelajaran. 

> Tidak keluar masuk saat 
pelajaran berlangsung. 

> Tertib dalam mengerjakan 
tugas sesuai prosedur 
kerja. 

• Kerja keras (Mengerjakan 
tugas dengan teliti dan rapi 
serta menggunakan waktu 
secara efektif). 
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hipotesis 

• Membantu siswa dalam 
merencanakan menyiapkan 
karya yang sesuai seperti 
daur ulang limbah dan 
membantu mereka berbagi 
tugas dengan temannya. 

dan hipotesis 

• merencanakan menyiapkan 
karya yang sesuai seperti daur 
ulang limbah 

« Rasa ingin tahu: 
> Selalu bertanya saat 

mendapat kesulitan dalam 
belajar. 

> Membaca buku maupun 
sumber literatur lain 
mengenai materi 
pelajaran. 

3. Pen u tup 

• Guru bersama peserta didik 
membuat kesimpulan atau 
rangkuman hasil belajar. 

• Guru memberikan tes kepada 
siswa sebagai evaluasi hasil 
belajar 

• Siswa menyimpulkan 
rangkuman hasil belajar 

• Siswa melakukan evaluasi 
basil belajar 

• Jujur (Mengemukakan 
pendapat berdasarkan apa 
yang telah dipahaminya). 

• Berani dalam menyimpulkan 
hasil belajar 

• Keija keras (Mengumpulkan 
tugas tepat waktu). 

• Mandiri (mencari materi 
pelajaran dari buku di 
perpustakan, internet dan 
literatur lainnya). 

E . Sumber Pembelajaran 

Alat : A l a t t u b s , L C D , p a p a n t u l i s , 

Bahan : Power Point ( d a u r u l a n g l i m b a h ) 

Sumber : 

W i d i y a t i , d k k . , . 2 0 0 9 . Biologi X. J a k a r t a : D e p a r t e m e n P e r b u k u a n B S C 

Y a n i , d k k . , . 2 0 0 9 . Biologi X. J a k a r t a : D e p a r t e m e n P e r b u k u a n B S C 

Y a n t o . 2 0 1 0 . Daur Ulang Limbah. ( O n l i n e ) , ( h t t p : / / b l o g s p o t . c o m / 2 0 0 9 / d a u r - u l a n g -
l i m b a h , d i a k s e s t a n g g a l 1 3 D e s e m b e r 2 0 1 1 ) 

F. Penilaian proses 

1 . K o g n i t i f p r o s e s 

a . T e s l i s a n ( p e n i l a i a n t e s l i s a n b e r d a s a r k a n k e g i a t a n t a n y a j a w a b ) . 

http://blogspot.com/2009/daur-ulang-
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b . T e s t e r t u l i s . 

c. M e n i l a i k e m a m p u a n s i s w a d a l a m m e n g g u m p u l h a s i l b e l a j a r . 

2 . A f e k t i f 

a . M e n i l a i s i k a p s i s w a s a a t m e n g i k u l i k e g i a t a n b e l a j a r s e p e r t i : 

1 ) M e n a n g g a p i p e r t a n y a a n y a n g d i b e r i k a n g u r u m a u p u n p e r t a n y a a n s e l a m a 

k e g i a t a n d i s k u s i d e n g a n s a n t u n . 

2 ) M e n e r i m a p e n d a p a t b e r b e d a d a r i t e m a n l a i n . 

3 ) M e n g h a r g a i p e n d a p a t b e r b e d a d a r i t e m a n l a i n . 

a . L a n c a r d a n t e p a t d a l a m m e m p r e s e n t a s i k a n m a t e r i s e l h e w a n d a n t u m b u h a n 

b . M e n i l a i a k t i v i t a s s i s w a d a l a m k e g i a t a n d i s k u s i . 

3 . P s i k o m o t o r i k 

M e s u j i R a y a , D e s e m b e r 2 0 1 2 

G u r u B i d a n g S t u d i . B i o l 

Oktarini, S.Pd. U j a n g 
N I P . : - N I M . 3 4 2 0 0 8 2 2 0 

M e n g e t a h u i , 

K e p a l a S e k o l a h S M A 2 M e s u j i R a y a 
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L a m p i r a n 4 

S O A L E V A L U A S I 

P i l i h l a h j a w a b a n y a n g p a l i n g t e p a t d i a n t a r a j a w a b a n a , b , c , d d a n e b e r i t a n d a 

s i l a n g p a d a j a w a b a n y a n g b e n a r . 

1 . A p a y a n g d i m a k s u d d e n g a n l i m b a h . . . . 

a . D a u n d . B e n d a y a n g t i d a k b e r g u n a 

b . B a t a n g e. K a n t o n g 

c. C a i r a n 

2. P e n a n g a n a n l i m b a h d a r i k e r t a s , s a m p a h d e d a u n a n , k o t o r a n t e m a k y a n g p a l i n g 

t e p a t a d a l a h . . . . 

a . reuse c. recycle 

b . repair d . reduce e . recovery 

3. A p a z a t b e r b a h a y a y a n g t e r d a p a t p a d a b i j i b u a h k a r e t . . . . 

a . F o r m a l i n c . B a k t e r i 

b . V i r u s d . S i a n i d a e . K a r b o n m o n o k s i d a 

4. L i m b a h y a n g b e r a s a l d a r i b a g i a n o r g a n i s m e d a n d a p a t t e r u r a i s e c a r a a l a m i d i s e b u t 

a. L i m b a h o r g a n i k c . B a h a n b e r a c u n 

b . L i m b a h a n o r g a n i k d . E n t r o p i e . L i m b a h r u m a h t a n g g a 

5. P e m a n f a a t a n s a m p a h r u m a h t a n g g a b e m p a s a y u r a n , d a u n - d a u n b e k a s a t a u 

b u n g k u s m a k a n a n u n t u k m a k a n a n t e m a k m e r u p a k a n .... 

a . P e m a n f a a t a n s e c a r a l a n g s u n g l i m b a h o r g a n i k 

b . P e m a n f a a t a n s e c a r a l a n g s u n g l i m b a h a n o r g a n i k 

c . P e m a n f a a t a n t i d a k l a n g s u n g l i m b a h o r g a n i k 

d . P e m a n f a a t a n t i d a k l a n g s u n g l i m b a h a n o r g a n i k 
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e . F e r m e n t a s i l i m b a h o r g a n i k 

6 . Y a n g b u k a n m e r u p a k a n u s a h a p e m e r i n t a h m e n g e i o l a l i n g k u n g a n h i d u p a d a l a h .... 

a. U n d a n g - u n d a n g l i n g k u n g a n h i d u p 

b . K e b i j a k a n p e m b a n g u n a n b e r k e l a n j u t a n 

c . P e m b a n g u n a n b e r w a w a s a n l i n g k u n g a n 

d . A n a l i s i s M e n g e n a i D a m p a k L i n g k u n g a n 

e . K e a r i f a n l o c a l 

7 . B e r i k u t a d a l a h b e b e r a p a p r o s e s d a u r u l a n g : 

1 ) P e m b u a t a n p u p u k k o m p o s 

2 ) P e m b u a t a n b i o g a s 

3 ) P e m b u a t a n k e r t a s d a u r u l a n g 

Y a n g m e n g g u n a k a n ejf ective microorganism a d a l a h .... 

a. 1 ) c. 3 ) 

b . 2 ) d . I ) d a n 3 ) e. 2 ) d a n 3 ) 

8 . A d a n y a m i k r o o r g a n i s m e p a d a p e m b u a t a n k o m p o s b e r f u n g s i u n t u k . . . . 

A . M e n y u p l a i k e t e r s e d i a a n o k s i g e n 

B . M e n g u r a n g i a e r a s i p a d a s a m p a h 

C . M e n i n g k a t k a n k e a s a m a n s a m p a h 

D . M e m b a n t u p e n g u r a i a n s a m p a h 

E . M e n u r u n k a n k e b a s a a n s a m p a h 

9 . D a l a m a n a l i s i s p r o t e i n p a d a t e m p e b i j i k a r e t p e r l a k u a n b e r a p a y a n g p a l i n g t i n g g i . . . . 

a . 1 b . 3 c . 5 d . 4 c. 2 

1 0 . S e t e l a h d i l a k u k a n u j i k a n d u n g a n r a c u n b e r a p a % k a n d u n g a n r a c u n y a n g t e r d a p a t 

p a d a t e m p e b i j i k a r e t . . . . 

a . 0 , 5 % b . 1 % c . 0 . 0 5 % d . 0 , 0 1 % e . 0 % 
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1 1 . D a l a m a n a l i s i s k a r b o h i d r a t p a d a t e m p e b i j i k a r e t p e r l a k u a n b e r p a y a n g p a l i n g 

t i n g g i k a n d u n g a p r o t e i n . . . . 

a . 1 b . 3 c . 5 d . 4 e . 2 

1 2 . A l a t a p a k a h y a n g d i g u n a k a n u n t u k m e l i h a t k a n d u n g a n s i a n i d a p a d a b i j i k a r e t . 

a . S p e k t r o f o t o m e t e r c. H c l 

b . M i k r o s k o p d . T i t r a s i e . M e t o d e h i d r o l i s i s 

1 3 . B a g a i m a n a c a r a u j i p r o t e i n p a d a b i j i k a r e t . 

a . S p e k t r o f o t o m e t e r c . H c l 

b . M i k r o s k o p d . T i t r a s i e . M e t o d e h i d r o l i s i s 

1 4 . B e r i k u t i n i m a n f a a t t a n a m a n k a r e t , k e c u a l i . . . . 

a . P e m b u a t a n B a n s e p e d a c . S a b u k 

b . S e p a t u k a r e t d . K a b e l e . P i p e t 

1 5 . M e t o d e y a n g d i g u n a k a n d a l a m p e n e l i t i a n a d a l a h . . . . 

a . R A L c. R a n c a n g a n a c a k 

b . R A K d . R a n c a n g a n l e n g k a p e. R a n c a n g a n k e l o m p o k 

1 6 . R a g i y a n g d i g u n a k a n u n t u k p e m b u a t a n t e m p e b i j i k a r e t a d a l a h 

a. R a g i T e m p e b . G u l a p a s i r 

b . R a g i t a p e d . B£ikteri e. J a m u r 

1 7 . B e r a p a j a m p e r e n d a m a n b i j i k a r e t s e h i n g g a d a p a t m e n g h i l a n g k a n r a c u n s i a n i d a . 

a. 1 j a m b . 2 j a m c . l O j a m d . 2 x 2 4 j a m e . 5 j a m 
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1 8 . D a l a m p e m b u a t a n t e m p e b i j i k a r e t b e r a p a g r a m r a g i t e m p e y a n g d i p e r l u k a n 

d a l a m s e t i a p 3 k g b i j i k a r e t . . . 

a . 2 g r a m b . 4 g r a m c. 5 g r a m e. 6 g r a m d . 7 g r a m e . 1 g r a m 

1 9 . N a m a i l m i a h d a r i b i j i k a r e t a d a l a h 

a. Hevea brasiliensis A r g c. Havea brasiliensis M u l . A r g 

b . Hevea brasiliensis M u l l . A r g d Heva brasiliensis M u l l . A r . 

e. Hevea brasiliensis M u l L 

2 0 . F u n g s i m a k a n a n b a g i t u b u h a d a l a h s e b a g a i b e r i k u t , k e c u a l i 

a. U n t u k m e n g e n y a n g k a n p e r u t 

b . U n t u k p e r t u m b u h a n d a k p e r k e m b a n g a n 

c. U n t u k m e n g g a n t i k a n s e l - s e l y a n g t e l a h r u s a k 

d . U n t u k m e n g h a s i l k a n e n e r g y 

e . U n t u k m e n j a g a k e b u g a r a n t u b u h 



L a n j u t a n L a m p i r a n 4 

KUNCI JAWABAN 

1 . D 

2 . C 

3 . D 

4 . A 

5 . A 

6 . E 

7 . A 

8 . D 

9 . C 

1 0 . E 

1 1 . C 

1 2 . A 

1 3 . E 

1 4 . D 

1 5 . A 

1 6 . A 

1 7 . D 

1 8 . D 

1 9 . B 

2 0 . A 
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L a m p i r a n 5 

D a t a H a s i l e v a l u a s i S i s w a K e l a s X I S e m e s t e r 2 S M A N e g e r i 2 M e s u j i R a y a T a h u n 

A j a r a n 2 0 1 1 / 2 0 1 2 

No. Nama Siswa Nilai 
Tes Awal Tes Akhir 

1 Ahmadi 60 70 
2 Andre Oktalika 35 80 
3 Alifatun Nikmatilah SO 85 
4 Arifin 30 75 
5 Arlfiigus Wahono 30 90 
6 Awal Rio Ardani 35 90 
7 Dedy Boy 30 75 
8 Deir Wiga. W 60 70 
9 Dewi Tajung 30 80 
10 Ena Noviani 45 75 
n Gita Apriliani 55 95 
12 Gunawan 30 75 
13 Hermanto 40 70 
14 Kalimah 60 80 
15 Kusnadi 45 75 
16 Lailil Mahmudah 50 80 
17 Leli Puspita Sari 50 80 
18 Leny Prihatin 55 75 
19 Lia Utami SO 80 
20 Nopita. S 40 85 
21 Noveli Antika 30 95 
22 Nur'aini 55 75 
23 Prih Sayekti 55 80 
24 Ranti Nikaria 35 80 
25 Rina Ristiani 45 70 
26 Rinta Pratama. U 30 70 
27 Rafly Palidia 35 85 
28 Risma Andriani 50 85 
29 Rizqa 30 70 
30 Selvia Nita Hermanianti 60 80 
31 Sri Hartatik 60 80 
32 Suherlin 60 70 
33 Tamrin 45 80 
34 Taufik Hidayat 40 75 
35 Fernando 30 80 
36 Ulung 55 70 
37 Wawan 35 75 
38 Yuni Oktaviani 45 70 
39 Yuli Yana 60 70 
40 Yuyuk Ardila 35 80 
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L a m p i r a n 6 

D a t a H a s i l E v a l u a s i S i s w a K e l a s X S e m e s t e r 2 S M A N e g e r i 2 M e s u j i R a y a 

T a h u n A j a r a n 2 0 1 1 / 2 0 1 2 Y a n g D i o l a h D e n g a n M e n g g u n a k a n S P S S ( S t a t i s t i c a l 

P r o d u c t a n d S e r v i c e S o l u t i o n ) W i n d o w s V e r s i 1 7 . 0 0 

a . T e s A w a l 

Data_Tes_Awal 

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 30 9 22.5 22.5 22.5 

35 6 15.0 15.0 37.5 

40 7.5 7.5 45.0 

45 12.5 12.5 57.5 

50 12.5 12.5 70.0 

55 12.5 12.5 82.5 

60 17.5 17.5 100,0 

Total 40 100.0 lOO.Q 



Tes Akhir 

D a t a _ T e 8 _ A k h i r 

Frequency Percent Valid Percent 

Cumulative 

Percent 

V/aliH 7 n vollU (U 1 u 9 1 n 9 1 n 9 1 n 

75 9 22.5 22.5 47.5 

80 13 32.5 32.5 80.0 

85 4 10.0 10.0 90.0 

90 2 5.0 5.0 95.0 

95 2 5.0 5.0 100.0 

Total 40 100.0 100.0 

Hlatogram 

OO r o BO BO 1 o o 

UjiT 

Paired Samples Statistics 

Mean N Std, Deviation Std, Error Mean 

Pair 1 Data_Tes_Akhir 78.13 40 6.858 1.084 

Data_Tes_Awal 44.25 40 11.183 1.768 
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Paired Samples Correlations 

N Correlation SIg. 

Pair 1 Dala_Tes_Akhir & 

Data Tes Awal 
40 -.186 .251 

Paired Samples Test 

Paired Differences 

Mean 
Std. Std. Error 

95% Confidence Interval 

of the Difference 
t df 

Sig. (2-

tailed) 
Deviation Mean 

Lower Upper 

Pair Data„Tes_Akhir 

1 Data Tes Awal 
33.875 14.164 2.240 29.345 38.405 15.126 39 .000 
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L a m p i r a n 7 

P e n g o l a h a n D i s t r i b u s i F r e k u e n s i N i i a i T e s A w a l D a n T e s A k h i r S i s w a K e l a s 

X S m a N e g e r i 2 M e s u j i R a y a 

a. T e s A w a l 

^ N i l a i t e r t i n g g i n - n i l a i t e r k e c i l 

6 0 - 3 0 = 3 0 

^ K = 1 + 3 ,3 l o g n 

= 1 + 3 , 3 l o g 4 0 

= 1 + 3 ,3 X 1,6 

= 6 , 2 8 

No Interval Frekuensi Nilai (xi) Fi.xi 
I . 30-35 15 32,5 487,5 
2. 36 -41 3 38,5 115,5 
3. 42-47 5 44,5 222,5 
4. 48-53 5 50,5 252,5 
5. 54-59 5 56,5 282,5 
6. 60-65 7 62,5 437,5 

Total 40 285 1.798 

N i l a i r a t a - r a t a t e r h a d a p t e s a w a l s i s w a S M A 2 M e s u j i R a y a a d a l a h : 

1.798 
40 

= 4 4 , 9 5 
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b . T e s A k h i r 

^ N i l a i t e r t i n g g i n - n i l a i t e r k e c i l 

9 5 - 7 0 = 2 5 

^ K = l + 3 , 3 1 o g n 

= 1 + 3 , 3 l o g 4 0 

= 1 + 3 , 3 x 1 , 6 

= 6 , 2 8 

Z ^ = J 1 = 3 , 9 = 4 
K 6,28 

No Interval Frekuensi Nilai (xi) Fi.xi 
I . 70-74 10 72 720 
2. 75-79 9 77 693 
3. 80-84 13 82 1.066 
4. 85-89 4 87 348 
5. 90-94 2 92 184 
6. 95-99 2 97 194 

Total 40 507 3.205 

N i l a i r a t a - r a t a t e r h a d a p t e s a k h i r s i s w a S M A 2 M e s u j i R a y a a d a l a h : 

_ 3.205 
40 

= 8 0 . 1 2 5 

K e m a j u a n P r e s t a s i S i s w a ( K P ) 

V D _ ( X) Tes Akhir-( X )Tes Awal 
K.1 TzzT^ I : X l U U 

(XyTes Awal 

80,125-44,95^ 
44,95 

= 78,25 ( C u k u p B a i k ) 



G a m b a r : P e r e n d a m a n B i j i K a r e t G a m b a r : T e m p e B i j i K a r e t 
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L a m p i r a n 9 . F o t o A n a l i s i s P r o t e i n 

G a m b a r : P e m b e r i a n 2 0 0 m l G a m b a r : P e n e t r a l a n d e n g a n l a r u t a n 
l a r u t a n H C L 3 % N a O H 3 % 

G a m b a r : T i t r a s i d e n g a n l a r u t a n T i o 0 , 0 1 N G a m b a r : H a s i l T i t r a s i 
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L a m p i r a n 1 0 . F o t o A n a l i s i s K a r b o h i d r a t 

G a m b a r : P e m b e r i a n H2SO4 p e k a t 2 0 m l G a m b a r : P e n g e n c e r a n L a r u t a n 

G a m b a r : P r o s e s P e n y u l i n g a n G a m b a r : H a s i l P e n y u l i n g a n 



L a m p i r a n 1 1 . F o t o H a s i ! P e n g a j a r a n 

G a m b a r : S i s w a K e l a s X Y a n g M e n g i k u t i P r o s e s B e l a j a r M e n g a j a r 
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U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 

F A K U L T A S K E G U R U A N D A N I L M U P E N D I D I K A N 

Alamat: Jalan Jendral A. Yani 13 Ulu Palembang 30263 Telp. (0711) 510842 

U S U L J U D U L D A N P E M B I M B I N G S K R I P S I 
N o m o r : 3 4 . 0 8 . 2 3 1 / G . 1 7 . 2 / K P T S / F K I P U M P / X I I / 2 0 n 

N a m a : U j a n g 

N i m : 3 4 2 0 0 8 2 3 1 

J u r u s a n : P e n d i d i k a n B i o l o g i 

J u d u l S k r i p s i : 

I . S t u d i P e n g g u n a a n M o d e l P e m b e l a j a r a n S n o w b a l l T h r o w i n g u n t u k 

m e n i n g k a t k a n h a s i l b e l a j a r s i s w a k e l a s X S M A N e g e r i 2 M e s u j i 

R a y a , 

2 . P e n g a r u h M e d i a T a n a m L i m b a h K e i a p a S a w i t (Solid) t e r h a d a p 

P e r t u m b u h a n C a b a i M e r a h d a n P e n g a j a r a n n y a d i S M A N e g e r i 2 

M e s u j i R a y a . 

3 j A n a l i s i s k a n d u n g a n g i z i t e m p e d a r i b a h a n b a k u b i j i b u a h k a r e t 

(Heave hrasilisiensis muell. A r g . ) d a n p e n g a j a r a n n y a d i S M A 

N e g e r i 2 M e s u j i R a y a K a b u p a t e n O g a n K o m e r i n g I l i r . 

D i u s u l k a n J u d u l N o m o r : . V ( ^Uo ) V 

P e m b i m b i n g 1 : D r s . S u y u d A b a d i , M . S i . ( ) 

) P e m b i m b i n g 2 : D r s . N i z k o n , M . S i ^ • ( 

'glembang, Desember 2011 

>gra Studi 

•ri Wardhani, M.Si. 

T>\huat Kark^ap Tiga; 
1 . K e t u a P r o g r a m S t u d i 
2 . P e m b i m b i n g 1 
3 . P e m b i m b i n g 2 
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( f : G U R i i ^ A N / } A N U M i l J ' ^ r f M + M O I K A H 

S T A T U S f U S A T r A A A / ' I'L.-^ ' v S i ; Ar:'"A; S 

N o m o r 
H a l 

: 3 0 9 1 / G . 1 7 . 3 / F K I P U M P A / / 2 0 1 2 
: P e r m o h o n a n Riset 

2 9 J u m a d i l A k h i r 1 4 3 3 H 
2 1 M e i 2 0 1 2 M 

Y t h . K e p a l a D i n a s P e n d i d i k a n N a s l o n a l 
K a b u p a t e n O g a n K o m e r i n g I l i r 

A s s a t a m u a l a i k u m w . w . , 

K a m i m o h o n k e s e d i a a n S a u d a r a m e m b e r i k a n b a n t u a n k e p a d a m a h a s i s w a : 

u n t u k m e l a k u k a n r i s e t d i l i n g k u n g a n S M A N e g e r i 2 M e s u j i R a y a O g a n K o m e r i n g 

I l i r d a t a m r a n g k a m e n y u s u n s k r i p s i d e n g a n j u d u l 'Analfsa K a n d u n g a n G i z i 

Tempe d a r i B a h a n B a k u BIJI B u a h K a r e t ( H e a v e braslllslensis m u e l l . A r g . ) 

dan P e n g a j a r a n n y a d l SMA N e g e r i 2 M e s q j i R a y a K a b u p a t e n O g a n 

K o m e r i n g Ilir". 

A t a s p e r h a t i a n d a n k e r j a s a m a y a n g b a i k , d i u c a p k a n t e r i m a k a s i h . 

B l l l a h i t a u f i q w a l h l d a y a h 

N I M 

N a m a . Ujang 

: 3 4 2 0 0 8 2 3 1 

J u r u s a n : P e n d i d i k a n M I P A 

P r o g r a m S t u d i : P e n d i d i k a n B i o l o g i 
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U N I V E R S I T A S M U H A M A D I Y A H P A L E M B A N G 
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN 

S T A T U S D I S A M A K A N / T E R A K R E D I T A S I 
Alamat: Jalan A. Yani 13 Ulu Palembang 30263 

Telp (0711)510842Fax (0711) 51308, E-mail: fkip_ump@yaho.com 

L A P O R A N K E M A J U A N 
B I M B I N G A N S K R I P S I 

P e m b i m b i n g I 

N a m a : U j a n g 

N I M : 342008231 

J u d u l S k r i p s i : A n a l i s i s K a n d u n g a n G i z i T e m p e D a r i 
B a h a n B a k u B i j i B u a h K a r c t {Hevea 
brasiliensis M u l l . A r g ) D a n 
P e n g a j a r a n n y a D i S M A N e g e r i 2 M e s u j i 
R a y a K a b u p a t e n O g a n K o m e r i n g I l i r . 

: D r s . S u y u d A b a d i , M . S i . 

Pertemuan 
ke-

Pokok Bahasan Catatan/Komentar Parafi / Tanggal 

1. J u d u l A c c 03-01-2012 

2. S i m u l a s i S e m i n a r p r o p o s a l 22-03-2012 

3. P r o p o s a l P e r b a i k a n 

B a b I , I I , d a n I I I 

P e r h a t k a n p e n u l i s a n t a b e l 
/ '26-03-2012 

4. P r o p o s a l P e r b a i k a n 

B a b I , I I , d a n I I I 

T u l i s a n a s i n g d i m i r i n g k a n 
7 31-03-2012 

5. P r o p o s a l A c c 

( s e t u j u p r o p s a l l a n j u t k a n 

p e n e l i t i a n ) 7 05-04-2012 

6. B a b 4, 5, 6 P e r b a i k a n B a b I V 

T a m b a h k a n k e t e r a n g a n 

t a b e l . 

03-07-2012 

mailto:fkip_ump@yaho.com
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Pertemuan 
ke- r UKUK DHIlHSllIl SI IH in 11/n.u ID V D lU • P a r a f ' 1 ^ A H A n a l 

1aUggUl 
Oizo V p c n u i i b o n 

I I I C I I U I I J U l v l w a l l l l U I U i U C a d l 

B a b V I p e r b a i k a n 

fir 

7 . B a b 4 , 5 , 6 S e t u j u B a b I V , V , d a n V I 7 2 4 - 0 7 - 2 0 1 2 

8 . S k r i p s i S e t u j u 

9 . A b s t r a k S e t u j u A b s t r a k 
- I 

2 4 - 0 7 - 2 0 1 2 
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UNIVERSITAS MUHAMMADIYAH PALEMBANG 
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN 

STATUS DISAMAKAN/TERAKREDITASI 
A l a m a t : J l . J e n d e r a l A . Y a n i 13 U l u P a l e m b a n g 3 0 2 6 3 T e l p . 0 7 1 1 - 5 1 0 8 4 2 

F a x ( 0 7 1 1 ) 5 1 3 0 7 8 , E - m a i l : f k i p u m p @ v a h o o . c o m 

LAPORAN KEMAJUAN 
BIMBINGAN SKRIPSI 

x m i 

N a m a : U j a n g 

N I M : 3 4 2 0 0 8 2 3 1 

J u d u l S k r i p s i : A n a l i s i s K a n d u n g a n G i z i T e m p e D a r i 
B a h a n B a k u B i j i B u a h K a r e t (Hevea 
brasiliensis M u l l . A r g ) D a n 
P e n g a j a r a n n y a D i S M A N e g e r i 2 M e s u j i 
R a y a K a b u p a t e n O g a n K o m e r i n g D i r . 

P e m b i m b i n g I I : D r s . N i z k o n , M . S i . 

Pertemuan 
ke- Pokok Bahasan Catatan/Komentar Paraf Tanggal 

1 . J u d u l A c c 0 3 - 0 1 - 2 0 1 2 

2 . S i m u l a s i S e m i n a r p r o p o s a l 2 2 - 0 3 - 2 0 1 2 

3 . P r o p o s a l P e r b a i k a n 

B a b I , I I , d a n I I I 

P e n g e t i k a n 2 s p a s i , 

p e r h a t i k a n c a r a m e n g u t i p , 

d a n p e r b a i k i l a t a r 

b e l a k a n g . 

V -

0 9 - 0 4 - 2 0 1 2 

4 . P r o p o s a l P e r b a i k a n 

B a b I , I I , d a n I I I 

T a m b a h s u m b e r l a i n , 

p e r h a t i k a n c a r a m e n g u t i p . 

11 
1 6 - 0 4 - 2 0 1 2 

mailto:ump@vahoo.com


Pertemuan 
ke- roKOK I f anasan m A ^ A ^ A n / •£ £\ n% A n V A V 

^.^aiaian/ivomeniar 
I > a m f Tanggal 

d a n p e r b a i k i l a t a r 

b e l a k a n g . 

5 . P r o p o s a l A c c , l a n j u t k a n p e n e l i t i a n TU 2 5 - 0 4 - 2 0 1 2 

6 . B a b 1 , 2 , 3 P e r b a i k a n d a l a m 

p e n u l i s a n If-
1 2 - 0 6 - 2 0 1 2 

7. B a b 1 , 2 , j T a m b a h k a n s u m b e r 1 A A<C I A 1 A 

1 4 - 0 6 - 2 0 1 2 
8. B a b 1 , 2 , 3 P e r h a t i k a n h u r u f k a p i t a l 

d i a w a l k a l i m a t 
r~ 

1 6 - 0 6 - 2 0 1 2 

9 . B a b 1 , 2 , 3 A c c , B a b 1 , 2 , 3 1 9 - 0 6 - 2 0 1 2 

1 0 . B a b 4 , 5 , 6 P e r b a i k a n B a b I V 

P e m a m b a h a n k e t e r a n g a n 

d a n V t a m b a h k a n h a s i t 

p e n e l i t i a n o r a n g I a i n 

B a b V I p e r b a i k a n k a l i m a t 

d a l a m k e s i m p u l a n 

0 2 - 0 7 - 2 0 1 2 

1 1 . B a b 4 , 5 , 6 A c c , B a b I V , V , d a n V I 0 5 - 0 7 - 2 0 1 2 

1 2 . A b s t r a k d a n 

K a t a p e n g a n t a r 

P e n u l i s a n d a n k e s e s u a i a n 

k a l i m a t 

0 5 - 0 7 - 2 0 1 2 

1 3 . A b s t r a k d a n 

K a t a p e n g a n t a r 

A c c , A b s t r a k d a n K a t a 

p e n g a n t a r % 
2 4 - 0 7 - 2 0 1 2 

1 4 . D a f t a r i s i , D a f t a r 

t a b e l , D a f t a r 

g a m b a r 

P e r b a i k a n p e n u l i s a n y a n g 

k u r a n g . 
< 

2 1 - 0 7 - 2 0 1 2 

1 5 . D a f t a r i s i , D a f t a r 

t a b e l , D a t t a r 

g a m b a r 

A c c , D a f t a r i s i , D a f t a r 

t a b e l , D a f t a r g e i m b a r u 
2 1 - 0 7 - 2 0 1 2 

1 6 . S k r i p s i B a b I s /d 

VI 

A c c , B a b I s /d V I 2 3 - 0 7 - 2 0 1 2 



KEMENTERIAN KESEHATAN R.I 
D I R E K T O R A T J E N D E R A L B I N A U P A Y A K E S E H A T A N 

B A L A I B E S A R L A B O R A T O R I U M K E S E H A T A N 
P A L E M B A N G 

Jalan Impektur Yavtd KM. 2 , S PalembanR. SOisfc 
Telp I ( 0 7 " ) 3 S 2 6 8 » Facsimile i (07XX) » 7 2 « « 7 

Email 1 bblk_palembang9yahoo.co.lcl 
Web.slte t www.bblk.palembang.com 
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fCAJV 
KomiteAkreditasi Naslonal 

Laboratorium Penguji 
LP-233 -IDN 
LM - 003 - iON 

H A S I L P E M E R I K S A A N 
S I A N I D A ( C N ) 

NO SAMPEL HASIL PEMERIKSAAN NILAI NORMAL 
Mgr/MI 

1. 1 ppm 0 mgr/ml Negatif ( 0 ) mgr/ml 

2. 100 ppm 0 mgr/ ml Negatif ( 0 ) mgr/ml 

3. 250 ppm Qmg/ml Negatif ( 0 ) mgr/ml 

Palembang, 14 Juni 

•̂Kepala Instalasi Kimia lingkungan 

http://bblk_palembang9yahoo.co.lcl
http://www.bblk.palembang.com
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. § FAKULTAS T E K N I K 
^1*1' U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 

•'''"'fi'iF^ 
J •-̂ :>7 s t a t u s tarakreditasi Berdasarkan Keputusan badan Akredttasi Nasionat PeTounian TmoQi 

Nomor : 0 1 1 / B A N . P T / A k - X I / S 1 / V I / 2 0 0 8 , Tanggal 28 J u n i 2008 

fmi A h m a d Yani iO U i u P a i a m b a n g 3 0 2 6 3 Tatp. (0711) 515903 Fay. ( 0 7 1 1 ) 5 1 9 4 0 8 E - m a i l C h a m U M P ^ h o t m a t t . c o m 

. 0 1 / P R A L P I K / T K UMP 
T E M P A T M E L A K U K A N K E G I A T A N D I L A B O R A T O R I U A A 

P e s e r t a S - 1 / S - 2 : 

L a b o r a t o r i u m P e n e l i t i a n / T u g a s A k h i r 
Bersama ini kami menerangkan Bahwa 

Nama 
N i m 
Instonsi 
Jenjang 
Pembimbing 

Ujang 
342008231 
Mahasiswa FICIP ( Biologi) 
S.l. 
l . D r s . S u y u d a b o d i . M . S i , 
2,l>rs. Nizkon. M,Si. 

Benar-benar tekih selesai melakukon Penelitian di Laboratorium Proses Industri Kimia Fakultas 
Teknik Universitas Muhammadiyah Polembong Pada : Tonggol 28 Mei 2012 sampai dengan 
Tanggal 09 Juni 2012 Sesuai Proposal yang di Ajukan dengan Judut Skripsi 

Amiisa Kandungan Gizi Tempe dari Bahan Baku Biji Buah Karet 
( Heave hrasilisiensis muell Arg ) 

dan Pengajarannya di SMA Negeri 2 Mesuji Baya Kabupaten Ogan Komering Ilir 

don telah d'myatakan bebas dari sega\a tonggurigon di laboratorium Proses Industri Kimia Fakultas 
Teknik Universitas Muhammadiyah Palembang 
Demikian surat keterangan ini dibuat sehingga dapat dipergunakan sebagaimana mestinyo. 
Atas kcrjosoma yang baiU di ucapkan banyak terima kasih 

Palembang.lO Juni 2012 
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FAKULTAS T E K N I K 
U N I V E R S I T A S M U H A M M A D I Y A H P A L E M B A N G 

status tarakraditasi Berdasarkan Keputusan hadan Akreditasi Naeionat Perguruan Tsnggv 
N o m o r : 0 1 1 / B A N - P T / A k - X I / S 1 / V I / 2 0 0 8 , T a n g g a l 2 6 J u n i 2008 

darBiAhmBd Yani 13 Uiu Palembang 30263 Telp. (0711) 515903 Fax. (Q711) 5194Q8 E-maii ChemUMP^holma^.. 

. 0 2 / P R A L P I K / T K U M P 
J A D V y r t L MELAKUKAN KEGIATAN DI LABORATORIUM 

P e s e r t a S - 1 / S - 2 : 
L a b o r a t o r i u m P e n e l i t i a n / T u g a s A k h i r % ) 

Jadwai meiakukan kegiatan Penelitian di Lab Proses Industti Kimia UMP 
m e n g g u n a k a n a l a t : 
N a m a A l a t : S t e r i l i s a s I A l a t d a n B a h a n K i m i a 
S p e s i f i k a s i : 1 . C e t a k a n T e m p e 6 . B a s k o m P l a s t i k 

2 . G l a s U k u r 7 . E r l e n m e y e r 
3 . B e a k e r G l a s 8 . S a r i n g a n K e i a p a 
4 . N e r a c a d i g i t a l 9 . P e n g a d u k 
5 . p H l O . E m b e r 

N o T a n g g a l D a r i J a m S a m p a i j a m T a n d a t a n q a n N a m a 
1 

2 

2 8 m e i 2 0 1 2 
Sampai dengan 

0 9 J u n i 2 0 1 2 

1 0 0 0 P a g i 

1 2 . 0 0 s l a n g 

1 3 . 0 0 S i a n g 

2 2 . 0 0 M a l a m 
U j a n g 

N o T a n g g a l K o d e s a m p l e D i s k r i p s i s a m p l e M a t a u i i J u m l a h 
1 

2 

2 8 m e i 2 0 1 2 
Sampai dengan 
0 9 J u n i 2 0 1 2 

Akgbbk L e n g k a p 
Anailsa 
kandungan gizi 
tempe darf buah 
bIJI karet 

6 P e r l a k u a n 
4 u l a n g a n 

S e l a m a w a k t u y a n g t e r t e r a d i a t a s t a n g g u n g j a w a b s e p e n u h n y a d i s e r a h k a n k e p a d a 
p r a k t i k u m 

4}-y 

' j i 



PEMERINTAH KABUPATEN OGAN KOMERING ILIR 
D I N A S P E N D I D I K A N s i 

JIn. Letnan Darna Jambi • (0712) 321269 fax 323621 Kayuagung 
Provinsi Sumatera Selatan Kode Pos 30611 

SURAT IZIN KEPALA DINAS PENDIDIKAN 
Nomor: 800/ /SKR.l/D.Dik/2012 

TENTANG 
IZIN P E N E U T I A N / R I S E T 

Dasar : Surat dari Univ. MUHAMMADIYAH PALEMBANG tanggal 21 Mei 2012 Nomor: 

3091/G.17.3/FKIP UMPA^/2012. Hal: Permohonan Izin Penelitian. 

M E M B E R I I Z I N : 

Kepada 

Nama : UJANG 

NIM : 342008231 

Jurusan : Pendidikan MIPA 

Program Studi: P e n d i d i k a n Biologi 

Untuk : Mengadakan penelitian di SMA Negeri 2 Mesnji Raya untuk keperluan skripsi 
denganjudul: 

» ANALISA KANDUNGAN G I Z I T E M P E DARI BAHAN B A K U B I J I BUAH 
K A R E T (HEAVE BRASILISIENSIS M U E L L . ARG.) DAN 
PEGAJARANNYA DI SMA N E G E R I 2 MESUJI RAYA KABUPATEN 
OGAN KOMERING I L I R " 

Pada prinsipnya kami tidak beikeberatan sepanjang tidak mengganggu Proses Belajar 
Mengajar di sekolah. 

Demikianlah sural izin ini dikeluaikan untuk dapat dipergunakan sebagaimana 
mestinya. 

Ditetapkan di Kayuagung 
Pada tanggal Mei 2012 

a.n. KEPALA DINAS PENDIDIKAN 
KABUPATEN OGAN KOMERING ILIR, 

A y SEKRETARIS 
A ^ 

HASANUSI, SE % 
Pembina Tk.i > "•' vL" 
NIP 1 9 5 7 0 7 2 7 1 9 8 0 0 3 1 0 1 6 
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PEMERINTAH KABUPATEN OGAN KOMERING ILIR 
DINAS PENDIDIKAN 

U N I T P E L A K S A N A T E K N I S D I N A S K E C A M A T A N M E S U J I R A Y A 

S M A N E G E R I 2 M E S U J I R A Y A 
( T E R A K R E D I T A S I B ) 

Alninot : Dcsn Kcrtiiumkti Kccamolan Maauji Haya Kobiipalcn OKI Kode Pos 30681 

SURAT KETERANGAN IZIN PENELITIAN 
N o m o r ; 4 2 0 / 0 6 3 / S M A N 2 M R / D . D i k / 2 0 1 2 

D a s a r 
1. S u r a t d a r i U n i v . M U H A M M A D I Y A H P A L E M B A N G T a n g g a l 2 1 M e i 

2 0 1 2 N o m o r : 3 0 9 I / G . 1 7 . 3 / F K I P U M P / V / 2 0 1 2 . H a l : P e r m o h o n a n I z i n 
P e n e l i t i a n 

2 . S u r a t d a r i K e p a l a D i n a s P e n d i d i k a n K a b . O g a n K o m e r i n g I l i r T a n g g a l 
M e i 2 0 1 2 N o m o r : 8 0 0 / / 2 0 1 2 . H a l : S u r a t i z i n K e p a l a D i n a s 
P e n d i d i k a n 

MENYATAKAN 

B a h w a 
N a m a 
N I M 
J u r u s a n 
P r o g r a m S t u d i 

U J A N G 
3 4 2 0 0 8 2 3 1 
P e n d i d i k a n M I P A 
P e n d i d i k a n B i o l o g i 

B e n a r y a n g b e r s a n g k u t a n d i a tas t e l a h s e l e s a i m e n g a d a k a n p e n e l i t i a n d i SMA 
Negeri 2 Mesuji Raya u n t u k k e p e r l u a n s k r i p s i d e n g a n j u d u l : 

ANALISA KANDUNGAN GIZI TEMPE DARI BAHAN BAKU BIJI 
BUAH KARET (HEAVE BRASILISIENSIS MUELL. ARG.) DAN 
PENGAJARANNYA DI SMA NEGERI 2 MESUJI RAYA 
KABUPATEN OGAN KOMERING ILIR." 

D e m i k i a n s u r a t p e m y a t a a n i n i d i b u a t u n t u k d a p a t d i p e r g u n a k a n s e b a g a i m a n a 
m e s t i n y a . 



UNIVERSITAS MUHAMMADIYAH PALEMBANG 
F A K U L T A S KEGURUAN DAN ILMU PENDIDIKAN 

STATUS DISAMAKANrrERAKREDITASI 
Alamat: Jalan A. Yani 13 Ulu Palembang 30263 

Telp (0711) 510842 Fax (0711) 51308. E-mail: fkip umpr^yahoo com 

Nomor :0S7../G-I9/KPS BIO/FKIP UMP/ /2012 I433 h . 
Hal : VndangQff Simulasi Proposal -03-2012 M. 

Yth 
Dosen Pembimbing Sknpsi 
FKIP Universitas Muhammadiyah 
Palembang 

Assalamu'alaikum w. w., 

Kami mcngharapkan kchadiran Bapak/lbu pada Simulasi Proposal Penelitian Mahasisna Program 
Studi Pendidikan Biologi FKIP Universitas Muhammadiyah Palembang 

Nama : Ujang 
NIM :342008231 
Program Studi : Pendidikan Biologi 

Judul Penelitian: 
A n a l i s i s k a n d u n g a n g i z i t e m p e d a r i b a h a n b a k u b i j i b u a h k a r e t (Heave hrasilisiensis muell. 

A r g . ) d a n p e n g a j a r a n n y a d i S M A N e g e r i 2 M e s u j i R a y a K a b u p a t e n O g a n K o m e r i n g I l i r . 

Dosen Pembimbing: Jr^ 
1 Drs. Su\ud Abadi. M Si. -> Paraf ( / A - ^ .) 
2 Dre. Nizkon. M Si. Paraf ( ) 

Yang akan dilaksanakan pada : 

Hah, tanggal : Tk Maret 2012 
Pukul 1^,10 WIS s.d selesai . 
Tempat - Ruang Kuliah FKIP UMP 

Atas pcHiatian dan kchadiran Saudara, kami ucapkan terima kasih. 
Billahiiaufig walhidayah. 



UNIVERSITAS MUH/VMADIYAH PALEMBANG 
F A K U L T A S K E G U R U A N DAN I L M U PENDIDIKAN 

STATUS DlSAMAKAN/TERAKRI-DiTASI 
Atamar Aiftin A. Yani IS Utu Pafcmbanj! S0Z6S Tclp (0711) 510842 

Fax (0711) 51308, E-mait: fkip_ump@yaho.com 

DAFTT AR KADIR SIMULASI PROPOSAL YINILTTIAN 

Naiun : Ujaiig 
NIM :3420ll«23l 
Program Studi : Pendidikan Hiologi KKIP Umvcrsiias Mulianuuadi>ali Pulanbung 
Judul Penelitian: 

Analisis kandungan gizi tempe dari bahan baku biji buab karet {Heave hrasilisiensis muell. 
Arg.) dan pengajarannya di S M A Negeri 2 Mesuji Raya Kabupaten Ogan Komering Ilir, 
T>oscn Pcmbimbine-

y 
Pembimbing I . Drs. Su>Tid Abadi. M. Si. •* Paraf ( / - ) 
Pembimbing 2. Drs Nizkon. M. Si. Paraf ( Xj^^. ) 

Yang akan dilaksanakan pada 

Hari. uutggal Maret 2012 
Pukul WIR s.d selesai 
Tempat : Ruang Kuliah FKIP UMP 

No" Nama Jabaian Tanda Tangan 
d. U5w;)£iJA H^rohjth 
^ - A P - I A P M > W (Mo»V3£tS\sua 

rh*>ti>o'S>s^<i 
A-

i , i 

i 

1 — — - j 
1 

^c t i i i f^t^jun Studi, 

}ra.SriUS4hlbtuil,M.SL 
iHNL^jHDS: isS740-00i*J076h04 

Pilemhimft. - U3-20n 
NotulU, 

3 4 tooff 

mailto:fkip_ump@yaho.com


l a b e l B . 4 . N i l a i - n i l a i F 
d i g u n a k a n u n t u k m e n e n t u k a n F a p a d a a n a l i s i s s i d i k r a g a m 

F yang diperoleh adalah berarti pada atas 
Baris pertama pada setiap pasangan baris 

yang ditentukan jika nilai F itu sama atau lebih he.uir ciuripada nilai yang dirunjukan dalam tabel. 
adalah tiiik pada distribusi F untuk aras 0.05; baris kedua untuk aras 0,01. 

1 I 1 1 4 5 7 1 9 1 0 11 1 2 1 4 1 6 2 0 34 3 0 4 0 5 1 7 5 I X : x 5 0 0 1 
'• 1 6 1 2 0 0 2 1 6 1 5 5 2 5 0 2 3 ' 1 2 5 7 2 3 9 2 4 1 2 4 2 1 4 ] 1 4 4 345 2 4 6 2 4 1 2 4 9 2 5 0 2 5 1 2 1 ; 2 ' . l : M 2 * 4 2 5 4 ; M 

4 0 9 9 . 1 4 0 . 1 5 6 2 ! 1 7 6 4 5 1 9 5 9 2 1 1 0 1 1 6 0 2 2 6 0 5 6 6 0 1 2 6 1 0 6 6 0 4 2 6 0 6 9 6 2 0 1 6 2 1 4 M i l 6 2 1 6 6 1 0 ; 6 , ' 2.1 6 3 3 4 6 3 : A ' 6 l 
f i fvi 

: M ) l 1 0 0 0 1 9 1 6 1 0 2 5 | 9 J O !•/ 5 3 1 9 5 6 1 0 3 7 1 9 3 1 1 9 3 9 1 9 4 0 1 9 4 1 1 9 4 2 1 9 4 ) 1 9 4 4 1 9 4 5 1 9 16 1 9 4 7 10 4 1 1 9 4 1 I ' l 4 9 1 9 4 9 1 9 ' .o 9 

: 
9 ^ 4 9 0 9 0 1 0 9 I T 9 9 2 5 0 9 3 0 1 9 5 5 9 9 3 4 9 9 3 6 9 9 5 1 9 9 . 4 0 9 9 1 1 9 9 4 2 9 9 4 ) 9 9 4 4 9 9 4 1 9 9 4 6 9 9 4 7 9 9 4 1 9 - 1 4 1 9 1 J l 9 1 4 9 0 . ) 19 1 9 ' 0 > -

• 
1 . 1 0 1 J 0 5 1 0 2 1 9 1 2 9 0 1 0 9 4 1 1 1 1 1 4 1 1 1 I T I 1 7 6 1 7 4 1 11 1 6 9 1 6 6 • 6 4 1 6 2 leO ! <l 8 M S 1 6 ! M 5 5 4 

-14 1 3 1 0 1 1 2 0 4 6 2 0 7 1 ; i 2 4 2 7 9 1 2 7 6 7 2 7 4 9 2 7 3 4 2 7 2 3 2 7 [ 3 2 7 0 5 2 6 9 2 2 6 1 1 2 6 6 9 2 6 6 0 2 6 " 3 2 6 4 1 2 6 )(1 2 6 2 7 ; j 2 6 1 1 . 6 I 4 
•'• ••-

7 7 1 6 9 4 6 1 9 6 1 9 6 2 6 6 1 6 6 0 9 6 0 4 6 X 5 9 6 5 9 3 5 9 1 1 1 7 5 0 4 1 ID 5 1 7 1 7 4 1 7 1 5 10 5 6 5 .' f l 1 M • M 
2 1 2 0 1 1 0 0 1 6 6 9 1 5 9 | 1 1 : 1 1 5 2 1 1 4 9 1 | 4 1 0 1 4 6 6 1 4 5 4 1 4 4 5 1 4 5 7 1 4 : J 1 4 15 U 0 3 1 1 9 ) n S 3 1 ] 7 4 1 1 6 9 1 1 6 l 1 3 S 7 1.' 5 2 1 1 4 5 

1 '. if 
^ 6 6 1 S 7 9 5 4 1 5 9 1 4 9 1 4 9 5 4 1 1 4 1 2 4 7 1 4 7 4 4 7 0 4 6 1 4 4 6 4 6 0 4 5 6 4 1 3 4 , 1 0 4 4 6 4 4 j 4 4 ; J 4 0 4 3 8 4 3 1 4 3 6 

1 6 2 6 1 1 n 1 2 0 6 1 1 ] 9 1 0 6 7 1 0 6 7 1 0 1 5 1 0 2 7 1 0 1 5 l O O S 9 9 6 9 1 9 9 1 7 9 6 1 9 1 * 9 4 7 1 3 1 9 2 1 9 2 4 9 I T 9 ; ) 1 0 7 9 f l - t 

1 " 1 0 9 5 1 4 4 7 6 4 1 1 4 3 1 4 2 1 4 2 1 4 1 5 4 1 0 4 0 6 4 X 3 9 6 3 93 1 1 7 314 5 1 1 3 7 7 .1 7 1 5 T : .1 7 ; ] (.9 J 6 8 
1.1 • ' 4 1 0 9 2 0 73 9 1 1 1 47 1 4 7 1 2 6 S 1 0 7 0 1 7 1 7 7 79 1 ' 1 1 6 0 7 1 ; ' 19 1 1 ! 7 3 1 7 1 4 7 0 9 1 0 : 6 9 9 6 9 1 ^ t i l 6 . S 

1 - 5 59 4 7 4 4 3 5 4 1 : 1 IT 5 1 7 3 7 9 3 7 ) 1 6 1 3 6 ) 3 6 0 3 ' 7 ) 1 : 3 4 9 1 4 4 3 4 1 1 1 1 3 5 4 .3 ' 2 3 2 1 1 :s 3 2 4 
1 a 4 ; 2 5 O i l t 4 1 

7 1 1 7 | . i 7 10 7 0 0 6 1 4 6 7 1 6 6 2 6 5 4 6 4 1 6 ) 4 6 2 7 6 ;< M i l 4 O S 5 0 0 1 S ' 1 7" • - 1 5 ' 0 ' 6 ' I M 
i 1 , ' > 2 4 4 6 J 0 7 1 1 4 1 M 5 5 1 3 5 0 3 4 4 3 3 9 1 3 4 5 3 1 3 2 1 3 : 1 3 2 0 1 15 1 I J 3 0 5 3 0 5 . 1 0 ) 3 0 0 2 9 1 2 1 6 2 M I 6 1 

n 2 6 S 6 1 7 1 0 7 0 1 6 r 6 1 7 6 1 9 6 0 3 ! 9 1 1 1: 1 1 4 5 * 1 * 1 6 • 4 1 ' 16 4 3 1 1 2 0 5 1 1 5 0 6 5 0 0 4 94 4 6 ; 4 5 5 1 5 6 

1 .« a 

' B 
< 1 3 4 2 6 3 1 6 1 6 5 1 3 7 3 17 ] 2 9 3 2 5 3 1 1 3 11 3 I D 3 0 7 3 0 1 3 9 1 2 9 1 3 X 3 1 6 2 1 2 2 1 0 2 7 7 2 7 6 

1 5 1 0 1 6 1 c : 6 •» 6 4 1 « 1 0 5 1 0 * 6 2 1 4 7 i 5 5 5 2 6 5 I I 5 M l O T 
4 <n 4 to 4 7 5 4 5 6 4 5 6 4 5 1 4 4 1 4 4 1 4 . 7 * 4 3 3 4 1 1 

4 9 6 4 10 ) 7 1 ) 4 1 J 2 2 ) , 2 2 J 1 4 5 0 7 3 0 2 2 . 9 7 2 9 4 1 9 1 2 1 6 3 1 3 ; ' 7 3 7 4 2 6 7 2 6 7 : 6 4 2 6 1 2 59 2 5 6 1 2 54 
1 0 0 4 7 1 6 6 M 5 9 9 1 1 9 ! 5 0 5 2 1 1 0 6 4 9 5 4 1 5 4 7 1 4 7 1 4 6 0 4 5; 4 4 1 4 3 1 4 1 7 4 1 7 4 1 2 J 0 * 4 0 1 1 9 6 3 1 . 

4 1 4 , J 0 1 J 5 9 ] 1 6 3 0 9 3 119 3 0 1 2 9 5 2 9 0 2 1 6 2 9 2 2 . 1 9 2 7 4 2 7 0 2 6 5 3 6 1 2 5 ) I 5 3 2 * 0 2 4 - 2 45 2 4 2 2 4 1 
\ 

- - l O ; 
9 6 5 7 2 0 6 2 2 1 6 7 1 0 7 1 -17 4 , S 4 7 4 4 6 3 4 54 4 4 6 4 4 0 4 2 9 4 2 ! 4 1 0 4 0 2 3 1 6 3 ) 6 5 S o .1 7 1 ; - ( ) • 6 6 3 6 2 1 6 l • 1 

4 7 J J I t J 4 9 5 2 6 5 0 0 I D O 2 9 2 2 1 5 I M 2 7 6 2 7 2 2 . 6 9 2 W 1 W 2 1 4 2 5 0 3 4 2 2 4 2 2 4 0 2 3 6 2 35 2 3 2 2 3 1 2 3 0 1 
i 9 J J 6 0 J 1 9 1 5 4 1 4 t : 4 4 2 4 6 5 4 1 0 4 3 9 4 3 0 4 2 2 4 1 6 4 0 5 3 9 1 ' 1 6 3 7 1 3 6 1 3 6 ! .1 56 ) 4 1 2 40 3 4 1 3 3 5 : 3 6 1 

n 4 6 7 1 so J 4 | 1 t l 2 9 2 7 1 1 2 ; 77 2 2 7 2 6 7 2 6 3 IbO : 5 . 1 1 5 1 2 4 6 7 4 2 2 3 4 2 3 4 2 5 ; 2 2 5 : 2 6 2 2 4 ; 2 ! 

1 0 0 7 6 T O 1 7 4 5 2 0 4 6 2 4 6 2 4 4 4 4 3 0 4 1 9 4 . 1 0 4 0 2 1 9 6 3 1 5 ) 7 1 ) 6 7 3 5 9 5 4 : 3 4 2 3 3 7 3 1 0 3 1 6 

4 6 0 1 7 4 } J4 5 11 2 S I r 45 2 7 7 : 7 0 2 6 1 2 6 0 2 5 6 2 5 3 2 4 1 2 4 4 1 19 2 , 1 ) 2 2 7 2 2 7 2 2 4 ; 1 " 2 t o 2 1 4 1 ; • 1 ; 
5 J 6 6 11 1 I t • 0 5 4 4 6 4 4 6 i : s 4 1 4 4 0 3 3 9 4 3 1 6 3 S O 3 7 0 1 6 2 1 4 1 1 43 3 2 6 3 2 6 j 2 1 1 1 4 1 11 -, 0 6 3 0 2 , 1 a 1 

I ' 4 M ! 6 1 2 0 1 O f . 2 ' 9 2 ' 9 2 7 0 2 6 ' 2 50 : 5 5 2 5 1 2 4 K 2 43 2 >; 2 r i 1 - • 2 1 « 2 1 ' i 
: 

2 O S 

1 1 
6 I S ' 4 1 4 1 9 4 J : 4 12 4 1 4 4(»» ) 1 9 ] 1 0 5 7 5 3 6 7 3 1 6 \ 4 1 

. J 

1 16 3 2 = 3 12 3 1 2 3 0 " . 1 0 0 1 1 : 47 i 
1 

2 5 9 ; 
1 
! 1 

CT 

> 

y i 

rr 

aq 
3 
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S U R A T P E R N Y A T A A N 

K E A S L I A N PENULISAN SKRIPSI 

1 y a n g b e r t a n d a t a n g a n d i b a w a h i n i : 

N a m a U j a n g 

N I M 3 4 2 0 0 8 2 3 1 

P r o g r a m S t u d i P e n d i d i k a n B i o l o g i 

F a k u l t a s K e g u r u a n d a n I l m u P e n d i d i k a n 

U n i v e r s i t a s M u h a m m a d i y a h P a l e m b a n g 

l e r a n g k a n d e n g a n s e s u n g g u h n y a b a h w a : 

1 . S k r i p s i s a y a y a n g s e g e r a d i a j u k a n i n i a d a l a h b e n a r - b e n a r p e k e r j a a n s a y a s e n d i r i 

( b u k a n b a r a n g j i p l a k a n ) 

2 . A p a b i l a d i k e m u d i a n h a r i t e r b u k t i / d a p a t d i b u k t i k a n s k r i p s i i n i h a s i l j i p l a k a n m a k a 

s a y a a k a n m e n a n g g u n g r i s i k o s e s u a i d e n g a n h u k u m y a n g b e r l a k u 

P a l e m b a n g , A g u s t u s 2 0 1 2 
Y a n g m e n e r a n g k a n 
M a h a s i s w a y a n g b e r s a n g k u t a n , 

U j a n g 

N I M 3 4 2 0 0 8 0 2 3 1 
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D A F T A R R I W A Y A T H I D U P 

U j a n g d i l a h i r k a n d i K a b . O K I K e c . M e s u j i R a y a D e s a E m b a c a n g , 15 O k t o b e r 

1 9 8 9 , a n a k k e S e m b i l a n d a r i S e m b i l a n s a u d a r a , p a s a n g a n B a p a k H a r p a n d a n I b u 

H o m s a n i . 

P e n d i d i k a n s e k o l a h d a s a r d i s e l e s a i k a n d i S D N e g e r i 1 E m b a c a n g K e c . M e s u j i 

p a d a t a h u n 2 0 0 2 . S e k o l a h M e n e n g a h P e r t a m a d i S M P N e g e r i 3 S K P D M e s u j i p a d a 

t a h u n 2 0 0 5 . D a n S e k o l a h M e n e n g a h A t a s d i S M A B i n a W a r g a P a l e m b a n g p a d a 

T a h u n 2 0 0 8 . 

P e n d i d i k a n b e r i k u t n y a d i t e m p u h d i F K I P U n i v e r s i t a s M u h a m m a d i y a h 

P a l e m b a n g , m e m i l i h j u r u s a n P r o g r a m S t u d i P e n d i d i k a n B i o l o g i t a h u n 2 0 0 8 . P e n u l i s 

m e l a k s a n a k a n P P L d i S M A N e g e r i 2 0 P a l e m b a n g d a n K u l i a h K e r j a N y a t a ( K K N ) 

A n g k a t a n I I d i B a g u s K u n i n g P l a j u , P a l e m b a n g . 

P a d a b u i a n J a n u a r i 2 0 1 2 s a m p a i J u l i 2 0 1 2 p e n u l i s m e n y u s u n S k r i p s i d e n g a n 

j u d u l , " A n a l i s i s K a n d u n g a n G i z i T e m p e d a r i B a h a n B a k u B i j i B u a h K a r e t {Hevea 

Brasiliensis M u l l . A r g ) d a n P e n g a j a r a n n y a d i S M A N e g e r i 2 M e s u j i R a y a K a b u p a t e n 

O g a n K o m e r i n g I l i r " . 


