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Memo 

'^Kjdlianya orang tm rkOianya ^Oah, ridho JiOah £. atas segahi' 

galanya". 
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Jlllah SWT, atas semua figtunia dan 'KfTidhoan-9iya. 
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mendntai, menyayangi, dan seCahi memberi do'a restu bfpadaiQL 
Sandam-saudamfy ft* la} (adefi^adon dan addi^inan)yang ahp 
sayangi 

^ Sehtruh lifhiorga besarfy. 
^ Seseorang yang seOdu memberi motivasi, dorongan dan yang ahgn 

seCahi mewamai fddupby. (Idtus SaBm) 
Sahabat-sahaSatbp 

^ JihnamaterKgau. 
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A B S T R A K 

H e r s a l , R e v i n a . 2 0 0 8 . Pengaruh Ekstrak Batang Brotowali (Tinospora crispa ( L . ) M i e r s . ) 
terhadap Pertumbuhan Bakteri Salmonella typhimurium dan Pengajarannya di SMA 
Negeri I Semendawai Suku III. 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 i c a n B i o l o g i , P r o g r a m 
S a r j a n a ( S I ) . F a k u l t a s K e g u r u a n d a n l 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 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 . D r s . S a l e h H i d a y a t , M . S i . , ( I I ) S u s i D e w i y e t i , S . S i . , 
M . S i . 

K a t a k u n c i : e k s t r a k , b a t a n g b r o t o w a l i {Tinospora crispa ( L . ) M i e r s ) d a n p e r t u m b u h a n 
b a k t e r i Salmonella typhimurium 

B a k t e r i Salmonella typhimurium m e r u p a k a n b a k t e r i p e n y e b a b p e n y a k i t t i f u s . G e j a l a y a n g 
m u n g k i n t i m b u l a d a l a h m u a l , m u n t a l i , d e m a m t i n g g i , n y e r i k e p a l a , n y e r i p e r u t 3^ang 
d i a w a l i s e m b e l i t , k a d a n g d i i k u t i d i a r e , d a n s e b a i k n y a m e n g g u n a k a n o b a t i r a d i s i o n a l 
k a r e n a t i d a k m e n i m b u l k a n e f e k s a m p i n g . B a t a n g b r o t o w a l i {Tinospora crispa ( L . ) 
M i e r s . ) m e r u p a k a n t a n a m a n o b a t y a n g d a p a t d i p e r g u n a k a n s e b a g a i o b a t t r a d i s i o n a l 
p e n y e m b u h t i f u s . B a t a n g b r o t o w a l i m c n g a n d u n g a l k o l o i d b e r b e r i n , g l i s i r i z i n , p a l r n a t i n , 
k o l u m b i n . T e l a h d i k e t a h u i b a h w a e k s t r a k b a t a n g b r o t o w a l i d a p a t m e n y e m b u h k a n t i f u s 
t a p i b e l u m d i k e t a h u i s e b e r a p a b e s a r p e n g a r u h e k s t r a k b a t a n g b r o t o w a l i t e r h a d a p 
p e r t u m b u h a n b a k t e r i Salmonella lyphimurium. M a s a l a h y a n g d i t e l i t i y a i t u b a g a i m a n a 
p e n g a r u h e k s t r a k b a t a n g b r o t o w a l i t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella 
typhimurium, p a d a k o n s e n t r a s i b e r a p a k a h e k s t r a k b a t a n g b r o t o w a l i b e q ^ e n g a r u h t e r h a d a p 
p e r t u m b u h a n b a k t e r i Salmonella typhimurium d a n 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 i s k u s i i n f o r m a s i d a p a t m e n i n g k a l k i n 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 s i s w a S M N e g e r i 1 
S e m e n d a ' . a i S u k u I I I . M e t o d e p e n e l i t i a n m e n g g u n a k a n r a n c a n g a r i a c a k l e n g a p t e r d i r i 
d a r i 4 p e r l a k u a n d a n 5 u l a n g a n , p e n e l i t i a n e k s p e r i m e n m e n g g u n a k a n m e d i a a g a r m u l l e r 
h i n t o n d a n a n a l i s i s d a t a m e n g g u n a k a n a n a l i s i s v a r i a n . H a s i l p e n e l i t i a n d i k e t a h u i b a h w a 
l u a s z o n a h a m b a t p a d a k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 0 % ( 0 , 7 3 6 c m ^ ) , 4 0 % ( 1 , 8 2 9 
e m - ) , 60% ( 3 , 0 3 0 c m ^ ) , d a n 8 0 % ( 3 , 8 6 0 c m ^ ) . S e h i n g g a d a p a t d i s i m p u l k a n p e m b e r i a n 
e k s t r a k b a t a n g b r o t o w a l i b e r p e n g a r u h t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella 
lyphimurium, p a d a k o n s e n t r a s i 8 0 % e k s t r a k b a t a n g b r o t o w a l i m e m b e r i k a n l u a s z o n a 
h a m b a t n y a t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella typhimurium d 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 i s k u s i i n f o r m a s i d a p a t m e n i n g k a t k a n p e m a h a m a n s i s w a d i S M A 
N e g e r i 1 S e m e n d a w a i S u k u I I I . 



KATA PENCANTAR 

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

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

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

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

M u h a m m a d S A W , k a r e n a b e r k a t p e r j u a n g a n b e l i a u l a h k i t a d a p a t m e n i k m a t i k e a d a a n 

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

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

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

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

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

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

1 . D r s . H a r y a d i , 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 l 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 y a h P a l e m b a n g . 

2 . 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 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 

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 . 

3 . D r s . N i z k o n , s e l a k u K e t u a J u r u s a n M I P A 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 . 

4 . B a p a k d a n I b u d o s e n P r o g r a n S t u d i P e n d i d i k a n B i o l o g i F a J t u I t a s K e g r j a n d a n 

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

k a r y a w a t i . 

5 . B a p a k d a n I b u G u r u d i S M A N e g e r i I S e m e n d a w a i S u k u U I . 
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6 . P a p a d a n M a m a k u t e r c i n t a , s e r t a a y u k d a n a d i k - a d i k k u t e r s a y a n g ( L i a , A d o n , 

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

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

k e h i d u p a n k u n a n t i ( I d r u s ) . U n i e , N o n i , I r a , D e d e k , Y e t t y , H e n g k y , A b a h y a n g 

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

8 . T e m a n - t e m a n a n g k a t a n 2 0 0 3 y a n g t i d a k d a p a t p e n u l i s s e b u t k a n s a t u p e r s a t u 

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

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

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

t e l a h m e m b a n t u 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 . 

P a l e m b a n g , J a n u a r i 2 0 0 8 

P e n u l i s , 
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BAB I 

PENDAHULUAN 

A. Latar Belakang 

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

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

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

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

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

m e n y e b a b k a n t i m b u l n y a p e n y a k i t . 

Salmonella typhimurium m e r u p a k a n b a k t e r i p e n y e b a b p e n y a k i t t i f o i d ( t i f u s ) 

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

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

d a p a t h i d u p p a d a s a l u r a n p e n c e m a a n m a n u s i a ( S u r i a w i r i a , 2 0 0 5 : 1 2 2 ) . I n f e k s i 

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

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

m a k a n a n / m i n i i m a n y a n g t e r c e m a r o l e h b a k t e r i S. typhimurium. G e j a l a y a n g m u n g k i n 

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

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

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

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

1 
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s e l h i d u p s u a t u o r g a n i s m e ( K r e s n a d y , 2 0 0 2 : 2 ) . P e m a n f a a t a n o b a t d a r i b a l i a n a l a m i 

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

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

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

{Tinospora crispa ( L . ) M i e r s . ) . 

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

d i m a n f a a t k a n o l e h m a s y a r a k a l I n d o n e s i a . B a g i a n d a r i t a n a m a n i n i y a n g d i g u n a k a n 

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

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

d i a b e t e s d a n o b a t c a c i n g a n . K a n d u n g a n y a n g t e r d a p a t p a d a b a t a n g b r o t o w a l i i a l a h 

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

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

' t i n o s p o r i d , p i k r o r e t i n , t i n o s p o r o l d a n c o r d i f o l i d ( D e r w a n i , 2 0 0 6 : 3 2 ) . 

S e h u b u n g a n h a l d i a t a s m e n u r u t R a s a n d a l a m K r e s n a d y ( 2 0 0 3 : 8 ) , o b a t s i n t e t i s 

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

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

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

a n t i p i r e t i k u m p e n u r u n p a n a s . 

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

p a h i t p i k r o r e t i n 3 0 % b / v t e r h a d a p Staphylococcus aureus p a d a R f 0 , 6 9 , t e t a p i t i d a k 

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

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

h a m b a t a n p e r t u m b u h a n t e r h a d a p Staphylococcus aureus d a n E. coli ( W i m a , 2 0 0 5 ) . 
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P e n g u j i a n p e n g a r u h e k s t r a k b a t a n g b r o t o w a l i t e r h a d a p p e r t u m b u h a n b a k t e r i 

Salmonella typhimurium d i l a k u k a n d e n g a n m e t o d e d i f u s i d e n g a n m e n g u k u r d i a m e t e r 

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

p e r t u m b u h a n s e t e l a h i n k u b a s i s e l a m a 2 4 j a m ( R a c h d i e : 2 0 0 5 ) . 

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

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

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

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

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

i n i d i b a n d i n g d e n g a n j e n i s m a k a n a n l a i n n y a ( S u r i a w i r i a , 2 0 0 5 * 1 2 2 ) . T e t a p i d a l a m 

p e n e l i t i a n i n i d i g u n a k a n b i a k a n m u m i Salmonella typhimurium. 

P e n e l i t i a n i n i a k a n d i t e r a p k a n p a d a s i s w a k e l a s X s e m e s t e r 1 t a h u n a j a r a n 

2 0 0 7 / 2 0 0 8 , d a l a m m e n g a p l i k a s i k a n p r i n s i p - p r i n s i p p e n g e l o m p o k a n m a k h l u k h i d u p , 

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

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

B. Perumusan Masalah 

P e r m a s a l a h a n y a n g a k a n d i t e l i t i a d a l a h ; 

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

Salmonella typhimurium? 

2. P a d a k o n s e n t r a s i b e r a p a k a h e k s t r a k b a t a n g b r o t o w a l i b e r p e n g a m h t e r h a d a p 

p e r t u m b u h a n b a k t e r i Salmonella typhimurium? 
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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 i s k u s i i n f o r m a s i d a p a t m e n i n g k a t k a n 

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 i S M A N e g e r i 1 S e m e n d a w a i S u k u I I I k e l a s X 

s e m e s t e r 1 T a h u n a j a r a n 2 0 0 7 / 2 0 0 8 ? 

C. Tujuan Penelitian 

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

p e r t u m b u h a n b a k t e r i Salmonella typhimurium. 

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

t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella typhimurium. 

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

m e n i n g k a t k a n 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 i S M A N e g e r i 1 S e m e n d a w a i S u k u 

I I I k e l a s X s e m e s t e r 1 T a h u n a j a r a n 2 0 0 7 / 2 0 0 8 . 

D. Hipotesis Penelitian 

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

t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella typhimurium. 

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

h a m b a t n y a t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella typhimurium. 

3 . P e n g g u n a a n m e t o d e d i s k u s i i n f o r m 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 

d a l a m m a t e r i p e l a j a r a n B i o l o g i d i S M A N e g e r i 1 S e m e n d a w a i S u k u I I I k e l a s X 

s e m e s t e r 1 . 
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E . Manfaat Penelitian 

H a s i l i n i 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 i n f o r m a s i a w a l k e p a d a m a s y a r a k a t 

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

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

m a t e r 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 i s e k o l a h m e n e n g a h a t a s . H a s i l p e n e l i t i a n 

i n i d i h a r a p k a n d a p a t b e r m a n f a a t b a g i s i s w a k e l a s X s e m e s t e r 1 a j a r a n 2 0 0 7 / 2 0 0 8 

d a l a m m e m a h a m i m a t e r i B i o l o g i p a d a s t a n d a r k o m p e t e n s i 3 s i s w a m a m p u 

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

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

m e n d e s k r i p s i k a n c i r i - c i r i k i n g d o m M o n e r a d a n m e n g k o m u n i k a s i k a n p e r a n a n n y a 

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

F. Ruang Lingkup dan Keterbatasan Penelitian 

1. Ruang Lingkup 

a. B a k t e r i Salmonella typhimurium 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 i n i b e r u p a 

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

b . S i s w a y a n g m e n j a d i o b j e k p e n e l i t i a n i n i a d a l a h S M A N e g e r i 1 S e m e n d a w a i S u k u 

I I I K e l a s X s e m e s t e r I t a h u n a j a r a n 2 0 0 7 / 2 0 0 8 . 

2. Keterbatasan Penelitian 

a. P a r a m e t e r y a n g d i u k u r a d a l a h m e n g h i t u n g z o n a h a m b a t b a k t e r i Salmonella 

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



P e n e l i t i a n d i l a k u k a n d a r i b u l a n M e i s a m p a i J u n i 2 0 0 7 . 

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



BAB 11 

TINJAUAN PUSTAKA 

A. Tinjauan Umum Tan^tman Brotowali 

1 . D e s k r i p s i d a n S i s t e m a t i k a T a n a m a n B r o t o w a l i 

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

k e l i n g k i n g d a n b e r b i n t i l - | ) i n t i i r a p a t . T a n a m a n i n i b i a s a n y a t u m b u h d i h u t a n a t a u 

d i h a l a m a n r u m a h d e k a t j J aga r s e b a g a i t a n a m a n o b a t . T i n g g i b a t a n g m e n c a p a i 2,5 m 

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

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

a t t e l u r , b e r u j u n g l a n c i p , d a n b e n v a m a h i j a u . P a n j a n g d a u n 

5 cm. B u n g a n y a k e c i l . b e r w a m a h i j a u m u d a , d a n b e r b e n t u k 

t a n d a n s e m u ( T e r s o n o , 2 0 0 6 : 3 8 & D e w a n i , 2 0 0 6 : 3 2 ) . 

M e n u m t T j i t r o s o e p o m o ( 1 9 9 1 : 4 6 ) , k l a s i f i k a s i t u m b u h a n b r o t o w a l i a d a l a h 

s e b a g a i b e r i k u t : 

D i v i s i : S p e r m a t o p h y t a 
S u b d i v i s i : A n g i o s p e r m a e 
K e l a s : D i c o t y l e d o n a e 
B a n g s a : R a n u n c u l a l e s 
S u k u : M e n i s p e r m a c e a e 
M a r g a : T i n o s p o r a 
J e n i s : Tinospora crispa ( L . ) M i e r s . ) . 

N a m a i l m i a h l a i n b r o t o w a l i a d a l a h Tinospora rumphii B o e r ! , Tinospora 

tuberculata, Cocculus , crispu D . C . , Minespermum tuberculatum L a m k . , 

Minespermum Verrucosiim F l e m . , Minespermum crispus L i n n . S e d a n g k a n n a m a 

b e r b e n t u k s e p e r t i h a t i , b u 

7 - 1 2 c m d a n l e b a r s e k i t a r 
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d a e r a h n y a a d a l a h a n t a w a l i , b r a t a w a l i , p u t r a w a l i , a n d a w a l i ( S u n d a ) , a n t a w a l i ( B a l i ) , 

S h e n j i n t e n g ( C h i n a ) ( K r e s n a d y , 2 0 0 3 : 2 ) . 

2 . K a n d u n g a n F i t o k i m i a Tinospora crispa ( L . ) M i e r s . ) 

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

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

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

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

G l i s i r i z i n a d a l a h s e n y a w a s a p o n i n b e r s i f a t a n t i m i k r o b a d a n l a r u t d a l a m a i r . K o l u m b i n 

d a n p a l m a t i n a d a l a h s e n y a w a p a h i t k a r e n a a d a n y a t e r p e n o i d ( K r e s n a d y , 2 0 0 3 : 2 ) . 

3 . K h a s i a t d a n M a n f a a t Tinospora crispa ( L . ) M i e r s . ) 

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

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

Gambar 2.1 Brotowali (Sumber: Dewani, 2006:32) 
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p e n u r u n p a n a s . T a n a m a n i n i t e l a h l a m a d i g u n a k a n o l e h s e b a g i a n m a s y a r a k a l 

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

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

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

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

g a t a l - g a t a l , l u k a - l u k a d a n e n c o k ( D e w a n i , 2 0 0 6 : 3 2 ) . 

B. Tinjauan terhadap Bakteri S a l m o n e U a t y p h i m u r i u m 

1. Sistematika Bakteri S a l m o n e U a t y p h i m u r i u m 

Salmonella typhimurium d a p a t d i k l a s i t l k a s i k a n m e n u r u t B e r g e y ' s M a n u a l 

dalam J a w e t z , d k k . ( 2 0 0 5 : 5 8 ) a d a l a h s e b a g a i b e r i k u t : 

D i v i s i P r o c a r y o t i c 
K e l a s B a c t e r i a 
B a n g s a E n t e r o b a c t e r i a l e s 
S u k u E n t e r o b a c t e r i a c e a e 
M a r g a S a l m o n e l l a 
J e n i s Salmonella typhimurium 

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

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

m e d i a D i f e r e n s i a l ( M a c C o n k e y A g a r ) . I n i b e r a r t i b a h w a w a m a k o l o n i s a m a d e n g a n 

w a m a m e d i a ( I r i a n t o , 2 0 0 6 : 9 4 ) . 
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W a l a u p i m p e n u l a r d a n o r a n g s a k i t d a p a t m e n c e m a r i m a k a n a n t e t a p i s u m b e r 

S a l m o n e l l o s i s b e r a s a l d a r i h e w a n t i n g k a t r e n d a l i ( I r i a n t o , 2 0 0 6 : 9 6 ) . 

M e n u r u t J a w e t z d k k . ( 2 0 0 5 : 3 6 6 ) , i n f e k s i Salmonella p a d a m a n u s i a d a p a t 

m e n i m b u l k a n t i g a m a c a m p e n y a k i t u t a m a y a i t u : 

a . D e m a m e n t e r i k y a i t u p e n y a k i t t i f o i d t e r u t a m a d i s e b a b k a n o l e h Salmonella typhi. 

b . B a k t e r e m i a d e n g a n l u k a f o k a l i n i d i s e b a b k a n o l e h Salmonella cholerasuis. 

c. E n t e r o k o l i t i s a t a u g a s t r o e n t e r i t i s y a i t u p e n y a k i t y a n g p a l i n g s e r i n g d a r i i n f e k s i 

Salmonella, t e r u t a m a SalmoneUa typhimurium ( s e r i n g d i n a m a k a n k e r a c u n a n 

m a k a n a n ) . 

C. Aktivitas Antimikroba 

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

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

s i f a t k e r j a n y a m e l i p u t i 2 c a r a y a i t u : b a k t e r i o s t a t i s d a n b a k t e r i s i d a . Z a t a n t i m i k r o b a 

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

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

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

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

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

a n t i m i k r o b a ( J a w e t z d k k . , 2 0 0 5 : 2 2 4 ) , d a p a t b e r u p a : p e n g h a m b a t a n t e r h a d a p s i n t e s i s 

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

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

1. Faktor yang Mempengaruhi Kerja Antimikrobial 

M e n u r u t P e l c z a r d a n C h a n ( 1 9 8 8 : 5 0 3 ) , a d a 6 f a k t o r d a n k e a d a a n d a p a t 

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

a n t i m i k r o b i a l , y a i t u : k o n s e n t r a s i a t a u i n t e n s i t a s z a t a n t i m i k r o b i a l ( s e l - s e l a k a n m a t i 

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

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

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

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

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

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

( m e n u r u n k a n k e e f e k t i f a n z a t k i m i a a n t i m i k r o b i a l d e n g a n c a r a m e n g a k t i f k a n b a l i a n -

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

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

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

d i d a l a m l i n g k i m g a n b a s a ) . 
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2. Cara Kerja Zat Antimikrobial 

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

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

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

l a i n n y a , a s a m n u k l e a t s e r t a s e n y a w a - s e n y a w a l a i n . M e m b r a n s e m i p e r m e a b e l 

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

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

l u a r ( P e l c z a r d a n C h a n , 1 9 8 8 : 4 5 6 ) . 

C a r a k e r j a d a r i z a t - z a t a n t i m i k r o b i a l m e n u r u t P e l c z a r d a n C h a n ( 1 9 8 8 : 4 5 6 ) 

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

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

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

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

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

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

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

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

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

p e n g h a m b a t ) , d a n p e n g h a m b a t a n s i n t e n s i s a s a m n u k l e a t d a n p r o t e i n ( D N A , R N A , 

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

G a n g g u a n a p a p u n y a n g t e r j a d i p a d a p e m b e n t u k a n a t a u p a d a f u n g s i z a t - z a t l e r s e b u t 



14 

d a p a t m e n g a k i b a t k a n k e r u s a k a n t o t a l p a d a s e ! ) . G a m b a r s k e m a t i s c a r a k e r j a 

a n t i m i k r o b i a l d a p a t d i l i h a t p a d a G a m b a r 2 . 2 . 

4uklU(Hl M w l ) r N 

PoMliiai (nnrmkMM H K A U 

tilut Cicf I M M 5 

koniciUi.ll l l l^ itlll 
mmfiUfVU PIBIH. * « 1 H * 

Mil KB rob* 
IWfttit ftttki. becamrk >i 

• BloplllMt) I 

• KkBWV 

- MHI*f» bB̂ tolHl 

MtxBin 

- IMdtit Hi 

bil l* HBtUsi 

Gambar 2.2 Cara Kerja Antimikrobial (Pelczar dan Chan, 1988:57) 

D. Uji Sensitivitas (Aktivitas Antimikroba) 

U j i s e n s i t i v i t a s d i l a k u k a n u n t u k m e n e n t u k a n : p o t e n s i z a t a n t i m i k r o b a , 

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

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

d u a m e t o d e y a i t u p e n g e n c e r a n d a n d i f u s i ( J a w e t z d k k . , 1 9 9 6 ) . P a d a m e t o d e 

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

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

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

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

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

d i i n k u b a s i a k a n t e r l i h a t a d a n y a d a e r a h j e m i h y a n g t i d a k d i t u m b u h i o l e h m i k r o b a d a n 
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d a e r a h i n i l a h y a n g d i s e b u t s e b a g a i z o n a s e n s i t i v i t a s a t a u z o n a h a m b a t , l i h a l G a m b a r 

2 . 3 ( J a w e t z d k k . , 1 9 9 6 ) . 

Populasi 
m i k r o h a 

Paper dish 

Z o n a hambat 

Gambar 2.3 2U)na Sensitivitas (Pelczar dan Chan, 1988:503) 

E . Pengajar di Sekolah Menengah Atas 

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

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

S M A N e g e r i S e m e n d a w a i S u k u I I I p a d a p e l a j a r a n B i o l o g i d i k e l a s X s e m e s t e r 1 

T a h u n a j a r a n 2 0 0 7 / 2 0 0 8 d e n g a n m e n g g u n a k a n m e t o d e d i s k u s i i n f o r m a s i . 

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

g u r u d a l a m m e n g g u n a k a n m e t o d e p e l a j a r a n . M e n u r u t S c m i a w a n ( 1 9 9 7 : 2 9 ) , a d a 

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

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

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

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

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

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

y a n g d i r u m u s k a n ( S e m i a w a n , 1 9 9 7 : 3 0 ) . 

1 . P e n g e r t i a n M e t o d e D i s k u s i I n f o r m a s i 

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

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

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

d i b e r i k a n o l e h g u r u ( S u b a n i , 1 9 9 4 : 7 6 0 ) . D e n g a n m e n g g u n a k a n m e t o d e i n i m a k a 

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

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

s e d a n g d i p e l a j a r i . 

M e n u r u t R o e s t i y a h ( 1 9 9 1 : 1 2 9 ) , k e l e b i h a n d a n k e l e m a h a n d a r i m e t o d e 

d i s k u s i i n f o r m a s i y a i t u : 

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

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

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

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

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

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

m e n g i k u t i s e c a r a a k t i f , w a k t u d a n h a s i l d i s k u s i t i d a k s e i m b a n g . 
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E v a l u a s i / P e n i l a i a n 

M e n u r u t Q a h a r ( 1 9 8 2 : 1 2 ) , e v a l u a s i / p e n i l a i a n m e r u p a k a n h a l y a n g p e n t i n g 

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

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

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

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

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

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

u n t u k m e n i l a i s e j a u h m a n a s i s w a m e n g u a s a i k e m a m p u a n - k e m a m p u a n y a n g 

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

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

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

p e l a j a r 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 ( S l a m e t , 1 9 9 1 : 5 2 ) . 



BAB I I I 

M E T O D E PENELITIAN 

A. Rancangiin Penelitian 

R a n c a n g a n 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 i n i a d a l a l i 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 4 p e r l a k u a n d a n 5 u l a n g a n . A d a p u n j e n i s p e r l a k u a n n y a 

d a p a t d i l i h a t t a b e l 3 . 1 d i b a w a h i n i . 

Tabel 3.1 Perlakuan dari Ulangan tentang Pengaruh Ekstrak Batang Brotowali 
{Tinospora crispa (L.) Miers.) Terhadap Pertumbuhan Bakteri 
S a l m o n e U a t y p h i m u r i u m . 

P e r l a k u a n 
U l a n g a n 

! 2 3 4 5 
A o A o . o A o . I A o , 2 A o , 3 A c . 4 
A , A i . o A , , , A,. 2 A i , 3 A , 4 

A2.0 A 2 . , A2.2 A2,3 A2 4 
A 3 A 3 . 0 A 3 , . A M A 3 , 3 A3 4 

P e r l a k u a n y a n g d i l a k u k a n p a d a p e n e l i t i a n i n i a d a l a h : 
A o : k o n t r o i ( k o n s e n t r a s i t a n p a e k s t r a k b a t a n g b r o t o w a l i ) 
A | k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 4 0 % 
A2 : k o n s e n t r a s i e k s d ' a k b a t a n g b r o t o w a l i 6 0 % 
A3 : k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 8 0 % 

B. Populasi dan Sampel 

1. Populasi 

a. T a n a m a n b r o t o w a l i d i d a p a t d i L o r o n g M e t h o d i s t 3 P l a j u P a l e m b a n g . 

b . B i a k a n m u m i Salmonella typhimurium 

1 8 



1 9 

c . S e l u r u h s i s w a k e l a s X s e m e s t e r 1 S M A N e g e r i 1 S e m e n d a w a i S u k u I I I T a h u n 

2 0 0 7 / 2 0 0 8 . 

2. Sampel 

a . B a t a n g b r o t o w a l i 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 b a t a n g b r o t o w a l i 

y a n g s u d a h t u a s e b a n y a k 9 4 0 g r a m . 

b . B a k t e r i Salmonella typhimurium. 

c . S i s w a k e l a s X semester 1 S M A N e g e r i 1 S e m e n d a w a i S u k u I I I T a h u n 

2 0 0 7 / 2 0 0 8 s e b a n y a k 3 7 o r a n g . 

C. Instrumen Penelitian 

1. Alat 

P e r a l a t a n y a n g d i g u n a k a n l i h a t G a m b a r 3 . 1 b e r u p a : b u n s e n , c a w a n p e t r i , 

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

g e l a s u k u r , t i m b a n g a n d i g i t a l , s e d a n g k a n p e r a l a t a n y a n g t i d a k a d a p a d a G a m b a r 3 . 1 

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

k a m e r a . 

Gambar 3.1 Alat-alat Penelitian (Sumber: Dokumentasi penelitian, 2007) 
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2. Bahan 

B a h a n y a n g d i g u n a k a n l i h a t G a m b a r 3 . 2 b e r u p a : e t a n o l 9 6 % , a l k o h o l 7 0 % , 

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

b r o t o w a l i . 

Gambar 3.2 Bahan-bahan Penelitian A (Etanol 96%), B (Alkohol 70%), C (Biakan 
S a l m o n e l l a t y p h i m u r i u m ) , D (Medium Agar Muller Hinton), E (Ekstrak 
Batang Brotowali) (Sumber: Dokumentasi penelitian, 2007) 

D. Pengumpulan Data 

1. Pengumpulan Data Penelitian di Laboratorium 

a. Tempat dan Waktu Penelitian 

T e m p a t p e n e l i t i a n i n i d i l a k s a n a k a n d i L a b o r a t o r i u m 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 U M P . D a n p e n e l i t i a n i n i a k a n d i l a k s a n a k a n d a r i b u l a n M e i 

s a m p a i d e n g a n J u n i 2 0 0 7 . 

b Persiapan Medium 

T i m b a n g 3 8 g r a m m e d i u m m u l l e r H i l t o n k e d a l a m E r i e n m e y e r l a l u 

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

s u h u \2l^C s e l a m a 15 m e n i t . L a l u s i a p k a n c a w a n p e t r i s t e r i l k e m u d i a n t u a n g k a n 
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M e d i u m M u l l e r H i l t o n k e d a l a m c a w a n p e t r i s e t e b a l 4 - 5 m m b i a r k a n b e k u p a d a s u h u 

k a m a r ( 2 0 ^ C ) l a l u d i s i m p a n d i d a l a m l e m a r i e s p a d a s u h u 4 -8 '^ C ( Y u l i s e t i o w a t i , 

2 0 0 5 ) . 

c. Pembuatan Ekstrak Batang Brotowali 

P e m b u a t a n e k s t r a k m e n g a c u p a d a c a r a k e r j a G a n d j a r ( 1 9 9 2 : 6 3 ) . B a t a n g 

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

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

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

m e n g g u n a k a n k e r t a s s a r i n g . 

d. Inokulasi (Penanaman Bakteri) 

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

2 ) D i k o c o k t a b u n g b e r i s i b i a k a n m u m i b a k t e r i Salmonella typhimurium d e n g a n 

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

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

t e r b a s a h i . 

3 ) P a n a s k a n / p i j a r k a n l u p d i a t a s a p i b u n s e n , k e m u d i a n d e n g a n m e n g g u n a k a n l u p 

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

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

m e d i u m p a d a s e t i a p p e r l a k u a n ( H a d i o e t o m o , 1 9 9 3 : 6 2 ) . 
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e. Penanaman Kertas Cakram 

P e n a n a m a n k e r t a s c a k r a m m e n g a c u p a d a c a r a k e r j a H a d i o e t o m o , ( 1 9 9 3 : 6 2 ) . 

1 ) K e r t a s c a k r a m d e n g a n u k u r a n 3 m m , d i r e n d a m d a l a m e k s t r a k b a t a n g b r o t o w a l i 

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

2 ) K e r t a s c a k r a m k e m u d i a n d i l e t a k k a n d i a t a s p e r m u k a a n m e d i a a g a r y a n g 

s e b e l u m n y a t e l a h d i l a n a m b a k t e r i S. typhimurium d e n g a n j a r a k 2 - 3 c m d a r i 

p i n g g i r c a w a n p e t r i . 

3 ) T u t u p c a w a n p e t r i k e m u d i a n i n k u b a s i p a d a s u h u k a m a r s e l a m a 2 4 j a m . 

4) S e t e l a h d i i n k u b a s i a k a n t e r l i h a t h a m b a t a n p e r t u m b u h a n b a k t e r i d i s e k i t a r c a k r a m . 

Gambar 3.3 Media penelitian sebeium diinkubasi, dengan paper dish yang mengandung ekstrak 
batang brotowali ( T i n o s p o r a crispa (L.) Miers.) 0%, 40%, 60%, 80% dan sudah 
diinkubasi dengan bakteri S a l m o n e U a t y p h i m u r i u m (Sumber: Dokumentasi 
penelitian, 2007) 

f. Pengukuran Zona Hambat (Zona Sensitivitas) 

P e n a n a m a n k e r t a s c a k r a m m a n g a c u p a d a c a r a k e r j a H a d i o e t o m o , ( 1 9 9 3 : 6 2 ) . 

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

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

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

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

r u m u s : l u a s paper dish ( m m ^ ) = t t V , l u a s z o n a h a m b a t ( m m ^ ) = nP, l u a s z o n a 

s e n s i t i v i t a s ( m m ' ) = l u a s z o n a h a m b a t - l u a s paper dish, 

2. Pengumpulan data pengajaran 

U n t u k m e n g u m p u l k a n d a t a d a r i h a s i l p e n g a j a r a n t e r h a d a p s i s w a S M A N e g e r i 

1 S e m e n d a w a i S u k u I I I k e l a s X s e m e s t e r s a t u t a h u n a j a r a n 2 0 0 7 / 2 0 0 8 , p e n e l i t i a n 

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

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

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 . T e s a w a l d i l a k s a n a k a n u n t u k m e n d u g a s i s w a t e n t a n g 

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

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

p e l a j a r a n d i b e r i k a n . 

E . Analisis Data 

1. Analisis Data Penelitian 

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

m e n g g u n a k a n d a f t a r k e r a g a m a n m e n u r u t S t e e l d a n T o r r i e ( 1 9 9 1 ) , d a p a t d i l i h a t p a d a 

t a b e l 3 2 : 
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Tabel 3.2. Analisis Keragaman Acak Lengkap (RAL) 

S u m b e r 
R a g a m 

D e r a j a t 
B e b a s 

J u m l a h 
K u a d r a t 

K u a d r a t 
T e n g a h 

p F|ab-I 
^hitung Q Q 5 Q Q J 

P e r l a k u a n ( t - 1 ) J K P J K P / D B P K T P / K T G 

G a l a t r ( - l ) J K G J K G / D B G 

T o t a l r t - 1 J K T 

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

d e n g a n m e m b a n d i n g k a n F h i t u n g d e n g a n F t a b e l . 

a. J i k a F h i t u n g l e b i h k e c i l a t a u s a m a d e n g a n F t a b e l 0 , 0 5 d i k a t a k a n t i d a k b e r b e d a 

n y a t a . 

b . 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 e l 0 , 0 5 d a n l e b i h k e c i l a t a u s a m a d e n g a n F t a b e l 

0 , 0 1 d i k a t a k a n b e r b e d a n y a t a d a n a n g k a d i b e r i t a n d a ( * ) . 

c. 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 e l 0 , 0 1 d i k a t a k a n b e r b e d a s a n g a t n y a t a d a n 

d i b e r i t a n d a ( * * ) . 

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

d i l a k u k a n p e n g u j i a n d e n g a n u j i BNT ( b e d a n y a t a t e r k e c i l ) d e n g a n r u m u s : 

/ 7 K T F 
B N T = T a J ( H a n a f i a h , 2 0 0 0 : 3 7 ) 

K e t e r a n g a n : 
a = T a r a f n y a t a 
K T G = K u a d r a t t e n g a h G a l a t 
r = U l a n g a n 

2. Analisis Data Pengajaran 

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

n i l a i t e s a k h i r m e l a l u i p r o g r a m S P S S W i n d o w s V e r s i 1 1 . 0 . 



BAB IV 

HASIL PENELITIAN 

A. Data Hasil Penelitian 

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

typhimurium, k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i (Tinospora crispa ( L . ) M i e r s . ) 

8 0 % m e m b e r i k a n h a s i l y a n g l e b i h b a i k b i l a d i b a n d i n g k a n d e n g a n k o n s e n t r a s i y a n g 

l e b i h r e n d a h , i n i t e r l i h a t d a l a m G a m b a r 4 .1 

Lui< Zoni HaabsticiR i 

A O A 1 A 2 
KoniMitiH (*1Up ptfMuin 

Gambar 4.1 Grafik Perbandingan Zona Sensitivitas 

Keterangan: 
A o : k o n t r o i ( k o n s e n t r a s i t a n p a e k s t r a k b a t a n g b r o t o w a l i ) 
A i k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 4 0 % 
A2 : k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 6 0 % 
A3 : k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 8 0 % 
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B e r i k u t a d a l a h f o t o - f o t o h a s i l p e n e l i t i a n p a d a p e r l a k u a n e k s t r a k b a t a n g 

b r o t o w a l i 0 % , 4 0 % , 6 0 % , d a n 8 0 % ( G a m b a r 4 . 2 , 4 . 3 , 4 . 4 , 4 . 5 ) . 

Gambar 4.2 

Gambar 4.3 Perlakuan Bakteri S a l m o n e U a t y p h i m u r i u m yang Ditanam di Medium dengan 
Ekstrak Batang Brotowali 40% (Sumber: Dokumentasi penelitian, 2007) 
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Gambar 4.5 Perlakuan Bakteri S a l m o n e U a t y p h i m u r i u m yang Ditanam di Medium dengan 
Ekstrak patang Brotowali 80% (Sumber: Dokumentasi penelitian, 2007) 
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B. Data Hasil Pengajaran 

E v a l u a s i p e n g a j a r a n p a d a s i s w a k e l a s X p a d a S M A N e g e r i 1 S e m e n d a w a i 

S u k u I I I 2 0 0 7 / 2 0 0 8 d i l a k u k a n t e s a w a l s e l a m a 2 0 m e n i t d a n t e s a k h i r s e l a m a 2 0 

m e n i t . P e n g h i t u n g a n m e n g g u n a k a n r u m u s u j i t d e n g a n p r o g r a m S P S S (Statistical 

Product and Service Solution), s e h i n g g a d a p a t d i l i h a t b a g a i m a n a p e r a n a r t m e t o d e 

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

Tabel 4.1 Distribusi Frekuensi Tes Awal Siswa Kelas X Semester 1 SMA Negeri 
1 Semendawai Suku I I I 

N i l a i F r e k u e n s i P e r s e n t a s e P e r s e n t a s e K u m u l a t i f 

2 0 1 4 3 7 , 8 3 7 , 8 
3 0 1 1 2 9 , 7 6 7 , 6 
4 0 7 1 8 , 9 8 6 , 5 
5 0 5 1 3 . 5 1 0 0 

T o t a l 3 7 1 0 0 

Tabel 4.2 Distribusi Frekuens i Tes Akhir Siswa Kelas X Semester 1 SMA Negeri 
1 Semendawai Suku I I I 

N i l a i F r e k u e n s i P e r s e n t a s e P e r s e n t a s e K u m u l a t i f 

6 0 3 8 , 1 8 , 1 
7 0 6 1 6 , 2 2 4 , 3 
8 0 1 0 2 7 , 0 5 1 , 4 
9 0 18 • 4 8 , 6 1 0 0 

T o t a l 3 7 1 0 0 

H a s i l p e r h i t u n g a n p a d 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 d 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 d a p a t d i l i h a t d a l a m b e n t u k h i s t o g r a m G a m b a r 4 . 6 d a n G 
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T e s A w a l 

20.0 30.0 40.0 50,0 

Tes Awal 

Gambar 4.6 Histogram Tes Awal 

T e s A k h i r 
201 

80,0 70,0 60,0 90.0 

Tes Akhir 

Gambar 4.7 Histogram Tes Akhir 
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C. Pengujian Hipotesis Data Penelitian 

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

r a t a - r a t a l u a s z o n a h a m b a t Salmonella typhimurium. H a s i l p e r b a n d i n g a n n i l a i F h i t u n g 

d a n F t a b e l d a p a t d i l i h a t p a d a l a b e l b e r i k u t i n i : 

Tabel 4.3 Analisis Keragaman Terhadap Luas Zona Hambat Bakteri S a l m o n e l l a 
t y p h i m u r i u m yang Diberi Perlakuan Ekstrak Batang Brotowali 
( T i n o s p o r a t y p h i m u r i u m (L.) Miers.) 

P e r l a k u a n 
S u m b e r R a g a m D B J K K T F H i t u n g F T a b e l P e r l a k u a n 
S u m b e r R a g a m 

0 , 0 5 0 , 0 1 
P e r l a k u a n 

G a l a t 
3 
16 

1 3 8 . 0 9 6 
2 , 2 0 7 

3 4 , 5 2 4 
0 , 1 3 8 

2 3 4 . 8 5 7 " 3 . 2 4 5 . 2 9 

T o t a l 19 
K e t e r a n g a n ( * * ) : B e r p e n g a r u h S a n g a t N y a t a 

B e r d a s a r k a n a n a l i s i s v a r i a n ( A n a v a ) m e n u n j u k k a n b a h w a p a d a F h i t u n g 

p e r l a k u a n t e m y a t a l e b i h b e s a r d a r i F t a b e l 0 , 0 5 y a i t u : 2 3 4 , 8 5 7 > 3 , 2 4 a r t i n y a 

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

e k s t r a k b a t a n g b r o t o w a l i (Tinaspora crispa ( L . ) M i e r s . ) d e n g a n k o n s e n t r a s i 0 % , 4 0 % , 

6 0 % , 8 0 % , k a r e n a F h i t u n g l e b i h b e s a r d a r i p a d a F t a b e l m a k a d i l a n j u t k a n d e n g a n u j i 

B N T ( B e d a N y a t a T e r k e c i l ) . S e t e l a h d i l a k u k a n u j i l a n j u t d e n g a n u j i B N T m a k a d a p a t 

d i l i h a t p e r b e d a a n a n t a r p e r l a k u a n . 
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Tabel 4.4 Hasil Uji BNT dari 0,05 dan 0,01 Rata-rata luas zona hambat bakteri 
S a l m o n e l l a t y p h i m u r i u m yang Diberi Perlakuan Ekstrak Batang 
Brotowali {Tinospora t y p h i m u r i u m (L.) Miers.) 

P e r l a k u a n R a t a -
r a t a A o A , A 2 A 3 

B N T 
0 , 0 5 0 , 0 1 

A o 0 , 7 3 6 0 , 5 1 4 0 , 7 0 8 
A, 1 , 8 2 9 1 , 0 9 3 " 
A2 3 , 0 5 0 2 , 3 1 4 " 1 , 2 2 1 " 

0 , 8 1 * A 3 3 , 8 6 0 3 , 1 2 4 " 2 , 0 3 1 " 0 , 8 1 * 
K e t e r a n g a n : ( * ) B e r b e d a N y a t a 

( * * ) B e r b e d a s a n g a t n y a t a 

Keterangan: 
A o k o n t r o i ( k o n s e n t r a s i t a n p a e k s t r a k b a t a n g b r o t o w a l i ) 
A | k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 4 0 % 
A 2 k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 6 0 % 
A3 k o n s e n t r a s i e k s t r a k b a t a n g b r o t o w a l i 8 0 % 

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

d e n g a n A i , A 2 , A 3 . P a d a p e r l a k u a n A | b e r b e d a s a n g a t n y a t a d e n g a n A 2 d a n A 3 , p a d a 

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

{Tinospora typhimurium ( L . ) M i e r s . ) , m a k a k a n d u n g a n s e n y a w a a n t i m i k r o b a d i 

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

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

S e s u a i d e n g a n p e n d a p a t P e l c z a r d a n C h a n ( 1 9 8 8 : 4 5 2 ) , b a h w a k o n s e n t r a s i 

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

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

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

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

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

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

p e m b e r i a n w a k t u y a n g c u k u p j u g a d a p a t m e n e n t u k a n e f e k t i v i t a s z a t a n t i m i k r o b a y a n g 

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

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

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

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

M e n u r u t P e l c z a r d a n C h a n ( 1 9 8 8 : 4 5 6 ) , b a h w a m e k a n i s m e k e r j a s e n y a w a a n t i 

m i k r o b a d i b a g i m e n j a d i 5 y a i t u : k e r u s a k a n p a d a d i n d i n g s e l ( s t r u k t u r d i n d i n g s e l 

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

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

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

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

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

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

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

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

( D N A , R N A , d a n p r o t e i n m e m e g a n g p e r a n a n a m a t p e n t i n g d a l a m p r o s e s k e h i d u p a n 

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

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

B. Pembahasan Hasil Pengajaran di Sekolah Menegah Umum 

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 s e 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 a w a l d a n t e s 

a k h i r m p s i n g - m a s i n g 2 0 m e n i t . T e s a w a l d i b e r i k a n u n t u k m e n g e t a h u i t i n g k a t 

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

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

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

p a t o g e n Salmonella typhimurium d e n g a n p e m a n f a a t a n b a h a n a l a m d a r i o b a t 

t r a d i s i o n a l y a i t u b a t a n g b r o t o w a l i {Tinospora crispa ( L . ) M i e r s . ) b e r f n n g s i u n t u k 

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

m e m p u n y a i e f e k s a m p i n g . 

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

b r o t o w a l i t e r h a d a p b a k t e r i Salmonella typhimurium y a n g b e r h u b u n g a n d e n g a n 

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

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

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

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

t e s a k h i r m e l a l u i p r t ) g r a m S P S S v e r s i 1 1 , 0 0 d a p a t d i l i h a t p a d a T a b e l 5 . 1 . 

Tabel 5.1 Hasil Uji Statistik Pengajaran dengan Menggunakan Metode Diskusi 
Informasi 

U j i N i l a i S t a t i s t i k T e s A w a l T e s A k h i r 
N i l a i r a t a - r a t a 3 0 , 8 1 8 1 , 6 2 
N i l a i t e n g a h 3 0 8 0 
S t a n d a r d e v i a s i 1 0 , 6 4 0 9 , 8 6 4 
N i l a i t e r e n d a h 2 0 6 0 
N i l a i t e r t i n g g i 5 0 9 0 

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

s e b e s a r 3 0 , 8 1 d a n n i l a i r a t a - r a t a t e s a k h i r s e b e s a r 8 1 , 6 2 . N i l a i t e n g a h t e s a w a l s e b e s a r 

3 0 d a n n i l a i t e s a k h i r 8 0 . S t a n d a r d e v i a s i t e s a w a l s e b e s a r 1 0 , 6 4 0 d a n s t a n d a r d e v i a s i 

t e s a k h i r s e b e s a r 9 , 8 6 4 . S t a n d a r d e v i a s i t e s a w a l l e b i h b e s a r d a r i p a d a t e s a k h i r 

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

t e r e n d a h p a d a tes a w a l a d a l a h 2 0 d a n n i l a i t e s a k h i r 6 0 . 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 

a d a l a h 5 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 a d a l a h 9 0 . 

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

n i l a i t e s a w a l d e n g a n n i l a i t e s a k h i r m e l a l u i p r o g r a m S P S S v e r s i 1 1 , 0 0 d a } ) a t d i l i h a t 

p a d a T a b e l 5 . 2 . 
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Tabel 5.2 Analisis Data Pengajaran Dengan Uji t 

95% taraf 
kcpercayaan untuk 
perbedaan interval 

Rata-rata 
Nilai rata-rata Std.Deviasi kesalahan Btas bwah litas atas I df Sig,(2-tailed) 

Pair 1 Test Awal-Test Akhir 50,81 9,826 1,615 47,53 54,09 31,455 36 ,000 

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

r a t a s e b e s a r 5 0 , 8 1 ; s t a n d a r d e v i a s i 9 , 8 2 6 ; r a t a - r a t a k e s a l a h a n s e b e s a r K 6 1 5 ; b a t a s a t a s 

s e b e s a r 5 4 , 0 9 ; b a t a s b a w a h 4 7 , 5 3 ; d f s e b e s a r 3 6 d a n a n g k a t h i t u n g 3 1 , 4 5 5 d a n a n g k a 

s i g n i f i k a s i a d a l a h 0 , 0 0 0 d i b a w a h 0 , 0 5 . J i k a d i l i h a t h a s i l u j i I d i a t a s d a p a t d i s i m p u l k a n 

b a h w a HQ d i t o l a k k a r e n a 0 , 0 0 0 < 0 , 0 5 o l e h s e b a b i t u H o d i t o l a k , d e n g a n 

m e n g g u n a k k a n m e t o d e d i s k u s i i n f o r m 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 s e m e s t e r 1 S M A N e g e r i 1 S e m e n d a w a i S u k u I I I t a h u n a j a r a n 2 0 0 7 / 2 0 0 8 p a d a 

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



BAB VI 

PENUTUP 

A. Kesimpulan 

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

Salmonella typhimurium. 

2 P a d a k o n s e n t r a s i 8 0 % e k s t r a k b a t a n g b r o t o w a l i m e m b e r i k a n l u a s z o n a 

h a m b a t 3 , 8 6 c m ^ t e r h a d a p p e r t u m b u h a n b a k t e r i Salmonella typhimurium 

s e m a k i n b e s a r , j a d i s e m a k i n b e s a r k o n s e n t r a s i e k s t r a k m a k a s e m a k i n b e s a r 

l u a s z o n a h a m b a t n y a . 

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

d i S M A N e g e r i 1 S e m e n s a w a i S u k u I I I s e m e s t e r X k e l a s 1 T a h u n a j a r a n 

2 0 0 7 / 2 0 0 8 m a t e r i p o k o k p e r a n a n b a k t e r i b a g i k e h i d u p a n d a p a t b e i j a l a n 

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

B. Saran 

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

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

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

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

p a t o g e n . 

37 
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3 . D a l a m m e n g a j a r m a t a p e l a j a r a n b i o l o g i m e n g e n a i m a t e r i p o k o k p e r a n a n 

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

d a n t a n y a j a w a b u n t u k m e m b e r i h a s i l y a n g l e b i h b a i k . 
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Lampiran 1 Data Pengamatan Pengaruh Ekstrak Batang Brotowali ( T i n o s p o r a 
crispa (L.) Miers.) terhadap Pertumbuhan Bakteri S a l m o n e U a 
t y p h i m u r i u m 

D i a m e t e r p a p e r D i s h = 0 , 3 c m 
r = }{xd 

-J/^xO,3 = 0 . 1 5 

L u a s L i n g k a r a n K e c i l = ;r.r^ 
= 3 , 1 4 x ( 0 , 1 5 y 
= 3 , 1 4 x 0 , 0 2 2 5 
= 0 , 0 7 0 6 5 
= 0 , 0 7 1 cm^ 

P e r l a k u a D U l a n g a n 
1 2 3 4 5 

0 % 1 , 0 7 5 1 0 , 8 1 , 0 3 8 1 , 1 2 5 
4 0 % 1 , 8 2 5 1 , 5 2 5 1 , 3 2 5 1 , 5 3 8 1 , 5 2 5 
6 0 % 2 1,95 1 ,99 2 , 1 1 , 9 2 5 
8 0 % 2 , 1 2 5 2 , 3 4 2 , 0 6 2 , 4 2 , 2 2 5 

0 % r , = y ^ x l Q l S = 0 , 5 3 8 c m 

I , = 3 , 1 4 x ( 0 , 5 3 8 ) ' = 0 , 9 0 7 c m ' 
L u a s z o n a s e n s i t i v i t a s = 0 , 9 0 7 - 0 , 0 7 1 = 0 , 8 3 6 c m ' 

0 % r , = y ^ x \ = 0,5cm 

I , = 3 , 1 4 x ( 0 , 5 ) ' = 0 , 7 8 5 c m ' 
L u a s z o n a s e n s i t i v i t a s = 0 , 7 8 5 - 0 , 0 7 1 = 0 , 7 1 4 c m ' 

0 % r^ = j ^ x l , 0 8 = 0 , 4 c m 

i , = 3 , 1 4 x ( 0 , 4 ) ' = 0 , 5 0 2 c m ' 
L u a s z o n a s e n s i t i v i t a s = 0 , 5 0 2 - 0 , 0 7 1 = 0 , 4 3 1 c m ' 

0 % = 1 ^ x 1 , 0 3 8 = 0 , 5 1 9 c m 

i , = 3 , 1 4 x ( 0 , 5 1 9 ) ' = 0 , 8 4 5 c m ' 
L u a s z o n a s e n s i t i v i t a s ^ 0 , 8 4 5 - 0 , 0 7 1 = O , " ? 7 4 c m ' 
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0% r , = j ^ x l , 1 2 5 = 0 , 5 6 2 5 c m 

Z , = 3 , 1 4 x ( 0 , 5 6 2 5 ) ' - 0 , 9 9 4 c m ' 
L u a s z o n a s e n s i t i v i t a s = 0 , 9 9 4 - 0 , 0 7 1 ' = 0 , 9 2 3 c m 

4 0 % r, - j ^ x l , 8 2 5 = 0 , 9 1 2 5 c m 

Z , = 3 , 1 4 x ( 0 , 9 1 2 5 ) ' = 2 , 6 1 5 c m ' 
L u a s z o n a s e n s i t i v i t a s = 2 , 6 1 5 - 0 , 0 7 1 = 2 , 5 4 4 c m 

4 0 % r, - j ^ x l , 5 2 5 = 0 , 7 6 2 5 c m 

Z , = 3 , 1 4 x ( 0 , 7 6 2 5 ) ' = 1 , 8 2 6 c m ' 
L u a s z o n a s e n s i t i v i t a s = 1 , 8 2 6 - 0 , 0 7 1 = 1 , 7 5 5 c m ' 

4 0 % r, = j ^ x l , 3 2 5 - 0 , 6 6 2 5 c m 

Z , - 3 , 1 4 x ( 0 , 6 6 2 5 ) ' = 1 , 3 7 8 c m ' 
L u a s z o n a s e n s i t i v i t a s = 1 . 3 7 8 - 0 , 0 7 1 = 1 , 3 0 7 c m ' 

4 0 % r, - J ^ x l , 5 3 8 = 0 , 7 6 9 c m 

Z , - 3 , 1 4 x ( 0 , 7 6 9 ) ' - 1 , 8 5 7 c m ' 
L u a s z o n a s e n s i t i v i t a s = 1 , 8 5 7 - 0 , 0 7 1 = 1 , 7 8 6 c m ' 

4 0 % r , - j ^ x l , 5 2 5 - 0 , 7 6 2 5 c m 

Z , = 3 , 1 4 x ( 0 , 7 6 2 5 ) ' - I , 8 2 6 c m ' 
L u a s z o n a s e n s i t i v i t a s = 1 , 8 2 6 - 0 , 0 7 1 = 1 , 7 5 5 c m ' 

6 0 % r^ =y^x2 = \cm 

Z , = 3 , 1 4 . r ( l ) ' - 3 , 1 4 c m ' 
L u a s z o n a s e n s i t i v i t a s = 3 , 1 4 - 0 , 0 7 1 - 3 , 0 6 9 c m ' 

6 0 % r, - ^ x l , 9 5 = 0 , 9 7 5 c m 

/ , = 3 , 1 4 x ( 0 , 9 7 5 ) ' - 2 , 9 8 5 c m ' 
L u a s z o n a s e n s i t i v i t a s = 2 , 9 8 5 - 0 , 0 7 1 = 2 , 9 1 4 c m ' 
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6 0 % r, =yx\,99 = 0 , 9 9 5 c - m 

i , = 3 , 1 4 x ( 0 , 9 9 5 ) ' = 3 , 1 0 9 c m ' 
L u a s z o n a s e n s i t i v i t a s = 3 , 1 0 9 - 0 , 0 7 1 = 3 , 0 3 8 c m 

6 0 % r, =y^x2,\ = \,0Scm 

I , - 3 , 1 4 x ( l , 0 5 ) ' - 3 , 4 6 2 c m ' 
L u a s z o n a s e n s i t i v i t a s = 3 , 4 6 2 - 0 , 0 7 1 = 3 , 3 9 1 c m 

6 0 % r, - yxl925 - 0 , 9 6 2 5 c m 

Z , - 3 , 1 4 x ( 0 , 9 6 2 5 ) ^ - 2 , 9 0 9 c m ' 
L u a s z o n a s e n s i t i v i t a s = 2 , 9 0 9 - 0 , 0 7 1 = 2 , 8 3 8 c m 

8 0 % r, - ^ x 2 , 1 2 5 - 1 , 0 6 2 5 c m 

Z , - 3 , 1 4 x ( l , 0 6 2 5 ) ' = 3 , 5 4 5 c m ' 
L u a s z o n a s e n i i t i v i t a s = 3 . 5 4 5 - 0 , 0 7 1 = 3 , 4 7 4 cm 

8 0 % • r, - j ^ A - 2 , 3 4 - l , 1 7 c m 

Z , - 3 , 1 4 x ( l , 1 7 y - 4 , 2 9 8 c m ' 
L u a s z o n a s e n s i t i v i t a s = 4 , 2 9 8 - 0 , 0 7 1 = 4 , 2 2 7 c m ' 

8 0 % r , - j ^ . r 2 . 0 6 - 1 , 0 3 c m 

Z , = 3 , 1 4 x ( l , 0 3 ) ' - 3 , 3 3 1 c m ' 
L u a s z o n a s e n s i t i v i t a s = 3 , 3 3 1 - 0 , 0 7 1 = 3 , 2 6 0 c m ' 

8 0 % r^ = J ^ x 2 , 4 2 - 1 , 2 1 c m 

Z , - 3 , 1 4 x ( l , 2 l ) ' - 4 , 5 9 7 c m ' 
L u a s z o n a s e n s i t i v i t a s = 4 . 5 9 7 - 0 , 0 7 1 = 4 , 5 2 6 c m ' 

8 0 % /, - j ^ x 2 , 2 2 5 - 1 , 1 1 2 5 c m 

Z , = 3 , 1 4 x ( l , 1 1 2 5 ) ' - 3 , 8 8 6 c m ' 

L u a s z o n a s e n s i t i v i t a s = 3 , 8 8 6 - 0 , 0 7 1 - 3 . 8 1 5 c m ' 
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Lampiran 2 Data Hasil Perhitungan Luas Zona Sensitivitas 

P e r l a k u a n U L A N G A N J u m l a h 
( c m ' ) 

R a t a - R a t a 
( c m ' ) P e r l a k u a n 

1 ( c m ^ ) 2 ( c m - ' ) 3 ( c m ^ ) 4 ( c m - ' ) 5 ( c m - ' ) 
J u m l a h 

( c m ' ) 
R a t a - R a t a 

( c m ' ) 
0 % 0 . 8 3 6 0 , 7 1 4 0 , 4 3 1 0 , 7 7 4 0 , 9 2 3 3 , 6 7 8 0 , 7 3 6 

4 0 % 2 , 5 4 4 1 , 7 5 5 1 , 3 0 7 1 , 7 8 6 1 , 7 5 5 9 , 1 4 7 1 , 8 2 9 

6 0 % 3 , 0 6 9 2 , 9 1 4 3 , 0 3 8 3 , 3 9 1 2 , 8 3 8 1 5 . 2 5 0 3 . 0 5 0 

3 , 4 7 4 4 , 2 2 7 3 , 2 6 0 4 , 5 2 6 3 , 8 1 5 1 9 , 3 0 2 3 , 8 6 0 
T o t a l 4 7 , 3 7 7 9 , 4 7 5 
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Lampiran 3 Pengolahan Data Hasil Pengamatan Pengaruh Ekstrak Batang 
Brotowali ( T i n o s p o r a crispa (L.) Miers.) terhadap Pertumbuhan 
Bakteri S a l m o n e U a t y p h i m u r i u m 

D i k : G a l a t t o t a l = 4 7 , 3 7 7 
r ( P e r l a k u a n ) = 5 
t ( U l a n g a n ) = 4 

a. Faktor Kolerasi 

= ( 0 , 8 3 6 ) ' + ( 2 , 5 4 4 ) ' + ( 3 , 0 6 9 ) ' + ( 3 , 4 7 4 ) ' + ( 0 , 7 1 4 ) ' - ( 1 , 7 5 5 ) ' + 

( 2 . 9 1 4 ) ' + ( 4 , 2 2 7 ) ' + ( 0 . 4 3 1 ) ' + ( 1 , 3 0 7 ) ' + ( 3 , 0 3 8 ) ' + ( 3 , 2 6 0 ) ' + ( 0 , 7 7 4 ) ' 

+ ( 1 , 7 8 6 ) ' + ( 3 , 3 9 1 ) ' + ( 4 , 5 2 6 ) ' + ( 0 . 9 2 3 ) ' + ( 1 , 7 5 5 ) ' + ( 2 , 8 3 8 ) ' + 

( 3 , 8 1 5 ) ' - F K 

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

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

' 47,377 47,377 - 2,369 

b. Jumlah Kuadrat (JK) 

• J K ( t o t a l ) = ( Y A ) ' + ,+ ( Y i j ) ' - F K 

* J K ( p e r l a k u a n ) + 
r 

(3,678)' +(9,147)' + (15,250)' +(19,302)' 
-2,369 

5 
(l 3,528 + 83,668 + 232,563 + 372,567) 

5 
-2,369 

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

• J K G a l a t J K t o t a l - J K p e r l a k u a n 
1 4 0 , 3 0 3 - 1 3 8 . 0 9 6 
2 , 2 0 7 

» 
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Lanjutan Lampiran 3 

c. Derajat Bebas (DB) 
D e r a j a t B e b a s P e r l a k u a n ( D B P ) - 4 - I 

= 3 

D e r a j a t B e b a s G a i a t ( D B G ) = t ( r - 1 ) 
- 4 ( 5 - 1 ) 

1 6 

Lanjutan Lampiran 3 

D e r a j a t B e b a s T o t a l ( D B T ) = ( t x r ) - I 
= ( 4 X 5 ) - I 
= 2 0 - 1 
= 1 9 

d. Jumlah Kuadrat Tengah (JKT) 

JKP 
' K u a d r a t T e n g a h P e r l a k u a n ( K T P ) = 

DBP 
1 3 8 , 0 9 6 

4 

= 3 4 , 5 2 4 

JKG 
- K u a d r a t T e n g a h G a l a t ( K T G ) = 

DBG 
1 6 

= 0 , 1 3 8 

KTP 
e. Hitung Perlakuan = 

KTG 
= 3 4 , 5 2 4 

0 , 1 3 8 
= 2 5 0 , 1 7 4 
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* BNT 0 , 0 5 = {a,DBG^KTG[} 

= 2 , 9 2 1 
V 0 , 2 7 6 

= 2 , 9 2 1 V 0 , 0 5 5 2 
= 0 , 6 8 6 

BNT 0 , 0 1 = {a,DBG^2KTG/r) 

= 2 , 1 2 0 
V 0 , 2 7 6 

= 2 , 1 2 0 ^ 0 , 0 5 5 2 
= 0 , 4 9 8 



i 
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Lampiran 4 Data Hasil Evaluasi Siswa Kelas X SMA Negeri 1 Semendawai 
Suku HI 

— . • T 7 • , ' - w •• • — • , - — " 

>1 Y N q N A M V S I S W A N I L A I A W A L ^ a L A l A K f f l R 

I 
4 • 

A G U S T I N U S E D I H 40 70 
2 A K H I R O K T A V I A N S Y A H 50 90 
3 A N A S E P T I A N A 50 90 
4 A N D I K A S A P I I T R A 30 90 
< A R I A N G G A R A 20 

ZV 
80 

R A M R A N G S I I G I O N O 2 0 z u 70 
7 VJCVJl j y j j r \ l A l \ J 3 0 f j \ 

w o 
o . 

n P Q T l A M A 3 0 o n o u 
0 L I W 1 A O U t i W i J J A N J J U z u s n 

i n P V A A P D I V A M A t l V A A r K I Y A N A J U o n 
1 1 . C I Z A D I A C T I O A X T T I < n 5 U o n 
i z . ^ I A M T n y i n 4 0 o n 
1 1 1 3 . H E N D l J A M A L U D I N AA 

40 
AA 
90 1 A 

14 . I D A U M A M I 20 80 
1 5 . I W A N b h 1 l A W A N 20 TA 

70 1 6 . J O K U b U b l L O 30 OA 
80 1 /. ? / • / - \ | > 1 A X I O V A T I 

K O D K I A N S Y A H 40 AA 
90 1 Q L t b 1 A K l 30 OA 
80 t Q I I I I C W I I A V A X I T I 

L l L l b W i J A Y A N l I 
CA 
50 

AA 
90 2 0 I I S T I A N I 2 0 z v in o u 

2 1 . M A R V O N O 20 60 
2 2 . M A T K + A E R O N I 30 90 
2 3 . M I F T A K U L J A N A H 20 70 
2 4 . N U R Y A N T O 20 80 
2 5 . P U R W A N T O 20 90 
2 6 . R A N T I N A H 30 70 
2 7 . R I N C E S A l Y A H 20 90 
2 8 . R U D l K U R N I A W A N 40 90 
2 9 . S A L I Y A H 20 80 
3 0 . S R I Y O N O W I J A V A 40 90 
3 1 . S U M A N T O 50 90 
3 2 . S U R A W A N 30 90 
3 3 . S U R Y A D l 20 90 
3 4 . S U S A N A 30 60 
3 5 . S U T R I S N O 30 80 
3 6 . T R I A G I A R T I 20 90 
3 7 . V I V I H E R D A W A T I 40 70 
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Lampiran 5 
RENCANA PELAKSANAAN PEMBELAJARAN 

Sekolah : SMA Negeri 1 Semendawai Suku I I I 
Kelas : X/1 
Mata Pembelajaran : Biologi 

I . STANDAR KOMPETENSI 

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

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

k e h i d u p a n . 

I I . KOMPETENSI DASAR 

M e n d e s k r i p s i k a n c i r i - c i r i m o n e r a d a n m o n g k o m u n i k a s i k a n p e r a n a n n y a d a l a m 

k e h i d u p a n . 

I I I . INDIKATOR 
A . M e n u n j u k k a n c i r i - c i r i b a k t e r i . 

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

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

m e m b a h a y a k a n b a g i k e h i d u p a n . 

IV. Alokasi Waktu: 60 menit 

A. Tujuan Pembelajaran 

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

1 . M e n u n j u k k a n c i r i - c i r i b a k t e r i . 

2 . M e n y e b u t k a n b e n t u k - b e n t u k b a k t e r i . 

3 . M e n j e l a s k a n s t r u k t u r t u b u h b a k t e r i . 

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

5 . M e r a n g k u m i n f o r m a s i d a n m e m b e r i c o n t o h b a k t e r i y a n g b e r m a n f a a t 

d a n m e m b a h a y a k a n . 
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6 . M e n j e l a s k a n b a g a i m a n a r e s p o n b a k t e r i SalmoneUa lyphimurium 

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

B. Materi pelajaran 

1 . B e n t u k d a n s t r u k t u r t u b u h b a k t e r i . 

2 . P e r a n a n b a k t e r i b a g i k e h i d u p a n . 

3 . R e s p o n b a k t e r i SalmoneUa typhimurium t e r h a d a p e k t r a k b a t a n g b r o t o w a l i . 

C. Metode Pembelajaran 
1 . M e t o d e : D i s k u s i I n f o r m a s i . 

D. Langkah-langkab Kegiatan Pembelajaran 

1 . K e g i a t a n A w a l 

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

b . M o t i v a s i : m e m b e r i p e r t a n y a a n l i s a n , s e p e r t i : " a d a y a n g t a u p e r a n a n 

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

c. M o t i v a s i . 

2 . K e g i a t a n I n l i 

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

t e n t a n g b a k t e r i . 

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

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

j a w a b . 

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

b e n a r . 

3 . K e g i a t a n P e n u t u p 

a. G u r u m e m b e r i k a n k e s e m p a t a n s i s w a u n t u k m e n g u n g k a p k a n k e s u l i t a n 

s i s w a s e l a m a p r o s e s b e l a j a r m e n g a j a r . 

b . M e m b u a t k e s i m p u l a n t e n t a n g m a t e r i p e l a j a r a n . 
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E . Sumber Belajar 

1 . B u k u p e n u n j a i i g 

2 . S o a l 

F. Penilaian 

1 . T e k n i k p e n i l a i a n b e r u p a t e s t e r t u l i s . 

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

Palembang, 26 .luli 2007 
Guru Pamong Mahasiswa PPL, 

Sutrisno, Spd Revina Hersal 

Mengetahui 

Kepala Sekolah SMA N 1 Semendawai Suku 3 

Drs. Saefudin Zuhri 
Nip.13178657 
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Lampiran 6 

Pilihiah jawaban yang paling tepat di antara jawaban a, b, c dan d. beri tanda 
silang pada jawaban yang benar. 

1 . D i b a w a h i n i m e r u p a k a n c i r i - c i r i d a r i b a k t e r i , k e c u a l i 
a. T u b u h u n i s e l 
b . B e r k e m b a n g b i a k s e c a r a u n i s e l 
c . S e l t u b u h m e m p u n y a i k l o r o p l a s 
d . D a p a t h i d u p d i b e r b a g a i t e m p a t 

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

3 . F a k t o r - f a k t o r d i b a w a h i n i y a n g d a p a t m e m p e n g a r u h i p e r t u m b u h a n b a k t e r i 
a d a l a h . . . . 
a . T e m p e r a t u r 
b . B a k t e r i p e m b u s u k 
c. J u m l a h b a k t e r i l a i n 
d . R e p r o d u s i 

4 . B a k t e r i Salmonella typhimurium m e r u p a k a n b a k t e r i y a n g m e n y e b a b k a n 
p e n y a k i t 
a. T i f u s 
b . M a l a r i 
c. T B C 
d . D i a r e 

5 . B a k t e r i SalmoneUa typhimurium d a p a t d i b u n u h d e n g a n m e m b e r i k a n e k s t r a k 
a. D a u n s a m b u n g n y a w a 
b D a u n j a m b u b i j i 
c . D a u n b a t a n g b r o t o w a l i 
d . D a u n t e r a t a i 

6 . B e r i k u t i n i y a n g m e m p e l a j a r i t e n t a n g b a k t e r i a d a l a h 
a. B a k t e r i o l o g i 
b . V i r o l o g i 
c. B a k t e r i o n o l o g i 
d . Z o o l o g i 
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7 . S t r u k t u r t u b u h b a k t e r i t e r d i r i d a r i 
a. D i n d i n g s e l , s e l a p u t p l a s m a , b a d a n g o l g i 
b . D i n d i n g s e l , s e l a p u t p l a s m a , s i l o p l a s m a 
c. S e l a p u t p l a s m a , s i t o p l a s m a , m i l o k o n d r i a 
d . S i l o p l a s m a , r i b o s o m , b a d a n g o l g i 

8 . Lactobacilus bulgaricus m e r u p a k a n b a k t e r i y a n g d i g u n a k a n d a l a m p r o s e s 
p e r t u m b u h a n 
a. T e m p e 
b . T a h u 
c. T a p e 
d . Y o g u i 

9 . B a k t e r i Escherichia coJi m e r u p a k a n b a k t e r i y a n g m e n y e b a b k a n p e n y a k i t . . . . 
a . T i f u s 
b . M a l a r i 
c T B C 
d . D i a r e 

1 0 . S e l a i n d a p a t m e n y e b a b k a n t i f u s , b a k t e r i S a l m o n e l l a t y p h i m u r i u m d a p a t 
m e n g u n t u n g k a n b a g i m a n u s i a y a i t u m e m b a n t u d a l a m 
a. M e m b u s u k k a n s i s a p e n c e m a a n m a k a n a n 
b . M e m b a n t u p e m b e n t u k a n v i t a m i n K 
c. J a w a b a n a d a n b b e n a r 
d . S e m u a j a w a b a n s a l a h 

11 . B e r d a s a r k a n c a r a m e m p e r o l e h m a k a n a n n y a b a k t e r i d a p a t d i b e d a k a n 
m e n j a d i m a c a m 
a. 3 
b . 4 
c. 5 
d . 2 

1 2 . B a k t e r i h e t e r o t r o f y a i t u 
a. B a k t e r i y a n g m a k a n a n n y a b e r g a n t u n g k e p a d a o r g a n i s m e 
b . B a k t e r i y a n g m a k a n a n n y a b e r g a n t u n g k e p a d a h e w a n 
c. B a k t e r i y a n g m a k a n a n n y a b e r g a n t u n g k e p a d a t u m b u h a n 
d . B a k t e r i y a n g m a k a n a n n y a b e r g a n t u n g k e p a d a m a n u s i a 
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1 3 . B a k t e r i a u t r o t o f d i b a g i m e n j a d i 
a. 2 
b . 3 
C. ' r 
d . 5 

1 4 . B a k t e r i y a n g d a p a t m e n s i s t e n s i z a t m a k a n a n s e n d i r i d e n g a n m e n g u n a k a n e n e r g i 
k i m i a d i s e b u t 
a. B a k t e r i n e t r o t o f 
b . B a k t e r i a u t r o t o f 
c. B a k t e r i k e m o a u t r o t o f 
d . B a k t e r i f o t o a u t r o t o f 

1 5 . B a k t e r i y a n g m e m e r l u k a n o k s i g e n b e b a s u n t u k m e m e c a h z a t p a d a m e d i u m n y a 
d i s e b u t 
a. B a k t e r i a e r o b 
b . B a k t e r i o b l i g a t 
c. B a k t e r i a n a e r o b 
d . B a k t e r i p e m b u s u k 
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Gambar 2. Foto Saat Pengajaran di SMA Negeri I Semendawi Suku I I I 
(Sumber: Dokumentasi penelitian, 2007) 
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Gambar 3. Foto Saat Pengajaran di SMA Negeri I Semendawai Suku 111 
(Sumber: Dokumentasi penelitian, 2007) 
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D r . S a l e h H i d a y a t , M . S i . 

S u s i D e w i y e t i , S . S i . , M . S i . 

P e m b i m b i n g I 

Dr. Saleh Hidayat, M.Si. 

Palembang. M a r e t 2 0 0 7 

Pembimbing I I 

Susi Dewiyeti, S.Si., M.Si, 

D i b u a t r a n g k a p e n a m : p 
1 . K o m p e r t i s W i l a y a h I I 
2 . K e t u a P r o g r a m S t u d i 
3 . P e m b i m b i n g 
4 . P e m b i m b i n g P e m b a n t u 
5 . K a s u b b a g A k a d e m i 
6 . M a h a s i s w a y a n g B c r s a n g k u t a n 
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UNIVERSITAS MUHAMMADIYAH PALEMBANG 
FAKULTAS KEGURUAN DAN ILMU PENDIDIKAN 

L A P O R A N K E M A J U A N 
BIMBINGAN SKRIPSI 

N a m a : R e v i n a H e r s a l 
N I M : 3 4 2 0 0 3 0 3 1 
J u d u l : P e n g a r u h F . k s l r a k B a l a n g B r o l o v v a l i {Tinospora crispa ( I . . ) M i e r s . ) 

l e r h a d a p P e r t u m b u h a n B a k t e r i SalmoneUa typhimurium d a n P e n g a j a r a n 
d i S M A N e g e r i 1 S e m e n d a w a i S u k u I I I 

Pertcmuan 
Ke 

Pokok 
Bahasan Keterangan Tanggal 

Konsultasi Paraf 

I J u d u l K o n s u l t a s i J u d u l 4 A p r i l 2 0 0 7 
2 P r o p o s a l P e n g a j u a n p r o p o s a l 9 A p r i l 2 0 0 7 LH 5 P r o p o s a l P e r b a i k a n p r o p o s a l 

B a b I . 11. i n 
1 M e i 2 0 0 7 S t . 

4 P r o p o s a l P e r b a i k a n p r o p o s a l 
B a b I , I I , I I I 

3 0 M e i 2 0 0 7 
S t 

5 P r o p o s a l A C C p r o p o s a l 9 J u n i 2 0 0 7 v t " 
6 S k r i p s i P e n g a j u a n 

B a b I , I I , I I I 
1 7 . T u n i 2 0 0 7 

7 S k r i p s i A C C B a b I , I I , I I I 2 1 J u l i 2 0 0 7 g t 
8 S k r i p s i P e n g a j u a n B a b I V , V , V I 2 9 J u l i 2 0 0 7 A 
9 S k r i p s i P e r b a i k a n B a b I V , V , V I 3 1 O k t o b e r 2 0 0 7 A 

1 0 S k r i p s i A C C B a b I V , V , V I 5 N o v e m b e r 2 0 0 7 A 
I ] S k r i p s i K e s e l u r u h a n p e r b a i k a n 15 N o v e m b e r 2 0 0 7 A T 
1 2 S k r i p s i K e s e l u r u h a n p e r b a i k a n 7 J a n u a r i 2 0 0 8 A 
13 S k r i p s i K e s e l u r u h a n p e r b a i k a n 1 9 J a n u a r i 2 0 0 8 ~ A 
1 4 S k r i p s i A C C k e s e l u r u h a n 2 8 J a n u a r i 2 0 0 8 A 
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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 DAN I L M U P E N D I D I K A N 

A l a m a t : J a l a n J e n d 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 i 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 y / ' \ : i l i o o . C o i i i 

LAPORAN KEMAJUAN 
BIMBINGAN SKRIPSI 

N a m a 
N I M 
J u d u l S k r i p s i 

R E V I N A H E R S A L 
3 4 2 0 0 3 0 3 1 
P e n g a r u h E k s t r a k B a t a n g B r o t o w a l i {Tinospora crispa. ( L . ) 

M i e r s ) T e r h a d a p P e r t u m b u h a n B a k t e r i Salmonella 
typhimurium d a n I * c n g a j a r a n d i S M A N e g e r i 1 S e m e n d a w a i 
S u k u I I I 

D o s e n P e m b i m b i n g a n ; 2 . S u s i D e w i y e t i , S . S i . , M . S i . 

Pertemuan 
Ke 

Pokok 
Bahasan 

Keterangan Tanggal Paraf 

1 J u d u l K o n s u l t a s i J u d u l 5 A p r i l 2 0 0 7 
2 P r o p o s a l P e n g a j u a n p r o p o s a l 1 4 A p r i l 2 0 0 7 
3 P r o p o s a l P e r b a i k a n p r o p o s a l 

B a b 1.11,111 
2 5 M e i 2 0 0 7 

4 P r o p o s a l P e r b a i k a n p r o p o s a l 
B a b I , I I , H I 

2 6 M e i 2 0 0 7 

5 S k r i p s i A C C p r o p o s a l 1 0 J u n i 2 0 0 7 
6 S k r i p s i P e n g a j u a n 

B a b I , I I , I I I 
2 8 J u n i 2 0 0 7 7 7 S k r i p s i A C C B a b I . I I , I I I 2 J u l i 2 0 0 7 

8 S k r i p s i P e n g a j u a n k e s e l u r u h a n 2 2 O k t o b e r 
9 S k r i p s i K e s e l u r u h a n p e r b a i k a n 8 N o v e m b e r 2 0 0 7 
1 0 S k r i p s i K e s e l u r u h a n p e r b a i k a n 2 5 D e s e m b e r 2 0 0 7 7t-I I S k r i p s i K e s e l u r u h a n p e r b a i k a n 7 J a n u a r i 2 0 0 8 
1 2 S k r i p s i A C C K e s e l u r u h a n 3 0 J a n u a r i 2 0 0 8 
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