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H e a l th ,  w e l l n es s  a n d  n u t r i t i on  i s  t h e  l a t es t  t r e n d  c a t c h i n g  u p  a c r o s s  th e  w o r l d .  In c r ea s e d  a w a r en es s  

o f  a  h ea l th y  d i e t  a n d  t h e  f o c u s  o n  p r e v en t i on  of  c h r o n i c  h e a l th  c on d i t i o n s  in  m e d ia  h a s  r es u l t e d  in  

th e  c o n s u m e r  b e c o m in g  h ea l t h  c on s c i o u s .  W h i l e  r e d u c e d  s a l t  a n d  s u g a r  h a s  t a k en  c e n t er s t a g e ,  

l a t es t  r e s ea r c h  o n  th e  h e a l t h  b e n ef i t s  o f  t h e  m o d i f i c a t i on  o f  th e  ‘ g u t  m i c r o b i o m e ’  h a s  c a u g h t  

s i g n i f i c a n t  a t t e n t i o n .  H e n c e ,  p r e b i o t i c  d i e t a r y  f i b e rs  a r e  n o w  s e t  t o  b e  t h e  n e x t  w a v e .   

 

T h e  m o s t  i m p o r t a n t  p r e b i o t i c  d i e ta r y  f i b r e  t h a t  h a s  b e e n  s h o w n  t o  p r o d u c e  s i g n i f i c a n t  h e a l th  

b en e f i ts  i s  F O S  ( th e  f r u ct o - o l i g o s a c ch a r i d e s ) .   

 

F O S  is  c a l l e d  a  d i e t a r y  f i b r e  s i n c e  i t  d o es  n o t  g e t  d i g es t e d  in  th e  i n t e s t i n e .  W h en  i t  r e a c h es  th e  c o l o n  

u n d i g e s t e d ,  i t  i s  s u b j e c t  t o  f e r m e n ta t i o n  b y  t h e  b a c t e r ia  p r es en t  in  th e  c o l on  th e r e b y  p r o d u c in g  s h o r t  

c h a i n  f a t t y  a c i d s .  T h es e  d e c r ea s e  t h e  p H  in  th e  g u t ,  s l o w i n g  d o w n  t h e  g r o w t h  of  p a th o g e n i c  b a c t e r ia ,  

w h i l e  s e l e c t i v e l y  en c o u r a g in g  th e  g r o w t h  o f  p r o b i o t i c  b a c t e r i a .  S u p p l e m en t a t i o n  of  F O S  h a s  b e en  

s h o w n  t o  i n c r ea s e  t h e  n u m b e r  o f  b e n ef i c i a l  b a c t e r i a  l i k e  B i f i d o b a c t e r i u m  a n d  L a c t o b a c i l lu s  a n d  a  

d e c r ea s e  i n  t h e  l o a d  o f  p a t h o g en i c  b a c t e r i a . i , i i  

 
W h a t  a re  Sh or t  C h a in  F ru ct o -O l i g o sa c ch a r i de s  ( s cF O S)  a n d  In u l i n  

 

F r u c t o - o l i g o s a c c h a r i d e s  a n d  In u l in  a r e  m a d e  o f  G l u c os e  a n d  F r u c t o s e  l i n ka g es  ( o l i g o m e rs  of  

f r u c t o s e  ( F n )  w i t h  on e  t e r m in a l  g lu c o s e  ( G)  m o i e t y  f o u n d  a t  t h e  n o n - r e d u c in g  en d  o f  th e  c h a in ) .   

T h e  m a j o r  d i f f e r en c e  b e t w e e n  S h o r t - c h a i n  f r u c t o o l i g os a c c h a r i d e  ( s c F O S )  a n d  I n u l i n  i s  i t s  p o l y m e r  

c h a i n  l en g th .  T h e  w o r d s  f r u c t o o l i g o s a c c h a r i d e  a n d  in u l i n  a r e  o f t e n  u s e d  in  th e  s i n g u la r ,  b u t  e a c h  

s u b s ta n c e  a c tu a l l y  c on s i s ts  o f  a  r a n g e  o f  g l u c os e  a n d  f r u c t o s e  w i th  d i f f e r en t  l en g th s   

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

h on e y ,  r y e  wh e a t ,  s u g a r  c a n e ,  C h i c o r y  e t c .  ( B e c k e r  e t  a l .  1 9 7 7 ;  S h i o m i  a n d  I z a w a  1 9 8 0 ;  Da r b ys h i r e  

a n d  H en r y  1 9 8 1 ) .   

S c F O S  ( s h o r t  c h a in  F O S )  i s  a  1 0 0 % s o l u b l e  

f i b e r  p r o d u c e d  f r o m  C a n e  s u g a r  v ia  a n  

en z y m a t i c  p r o c e s s  o r  f e r m en t a t i o n .  C h i c o r y ,  

J er u s a l e m  a r t i c h o k e  a n d  d a h l ia  a l s o  c on t a i n  

s u b s ta n t ia l  qu a n t i t y  b u t  th e  F O S  h a s  a  h i g h  

d e g r e e  o f  p o l y m e r i z a t i o n  ( D P ) ,  m a k in g  t h e  

f r u c t o - o l i g o s a c c h a r i d e  a s  l o n g  c h a i n  

f r u c t o o l i g o s a c c h a r i d es  ( l c F O S )  o r  in u l in .  

In  g en e r a l ,   

 

  F r u c t o s e  i s  a  m o n o s a c c h a r i d e  a n d  is  th e  m a i n  t y p e  o f  s u g a r  in  f ru i t .   

 

  S h o r t  c h a i n  F O S  a r e  f r u c t a n s  w i t h  a  s h o r t  c h a i n  l e n g t h  ( 3 -  5  f ru c t o s e  m o l e c u l es ) .   

 

  L on g  c h a in  F O S  a r e  f r u c ta n s  w i th  a  l o n g  c h a i n  l en g t h  ( 2 - 1 0  f ru c t o s e  m o l e c u l es ) .   

 

  I n u l in  i s  f r u c t a n s  w i t h  a  v e r y  l o n g  c h a i n  l e n g t h  ( 1 0 -  6 0  f r u c t o s e  m o l e c u l es )  
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Why is  chain  length important?  -  Degree of  Po lymer izat ion  (DP)  
C h a i n  l e n g t h  of  f ru c ta n s  o r  d e g r e e  of  p o l y m e r i z a t i on  p la ys  a n  i m p o r ta n t  r o l e  i n  d e t er m i n i n g  t h e  

p r eb i o t i c  e f f e c t  a n d  is  a n  i m p o r ta n t  f a c t o r  in  d e t e r m in in g  p h y s i o l o g i c a l  e f f e c ts  ( P e r r in  e t  a l ,  2 0 0 2 ) .  
T h e  D P  ( c h a i n  l en g th )  o f  s c F O S  is  b e t w e e n  3  a n d  5  w h i l e  t h a t  f o r  In u l in  r a n g e s  f r o m  2  t o  6 0  ( K a t h y  R .  

N in e s s ,  1 9 9 9 ) .   

B e in g  s h o r t e r  in  th e  l e n g th ,  s c F O S  is  f e r m e n t e d  r e a d i l y  w h en  c o m p a r e d  t o  l o n g er  c h a i n  in u l in  l e a d i n g  

t o  a  d e t e r m in in g  f a c t o r  in  b i f i d o b a c t e r iu m  m e ta b o l i s m  o f  s c F O S  a n d  th u s  p r o d u c t i on  o f  th e  s h o r t  

c h a i n  f a t t y  a c i d s  a n d  m o r e  p r o b i o t i c  g r o w t h  ( P e r r in  e t  a l ,  2 0 0 2 ;  B o u h n i k  e t  a l .  1 9 9 6 ) .  

M et a b ol i s m o f  sh or t  ch a in  F O S  a n d  In u l in  

T h e  s c F O S  a n d  In u l i n  a r e  n o t  d i g es t e d  i n  th e  

s t o m a c h  a n d  on  r e a c h i n g  c o l on ,  th e y  a r e  

m e ta b o l i z e d  c o m p l e t e l y  b y  th e  c o l o n i c  m i c r o f l o r a ,  

th r o u g h  f e r m e n ta t i o n ,  l e a d in g  t o  p r o d u c t i o n  of  S h o r t  

c h a i n  f a t t y  a c i d s  ( S C F A )  a n d  g a s es  ( C O 2 ,  H 2 ,  

m e th a n e)  ( B o r n e t  e t  a l ,  1 9 9 4 ,  H o s o ya ,  e t  a l  1 9 9 8  &  

B o u h n i k  e t  a l ,  2 0 0 4 ) .   

P o t e n t i a l l y  i t  h a s  b e n ef i c ia l  e f f e c ts  th r o u g h  s e l e c t i v e  

s t i m u la t i on  o n  g r o w t h  o f  g o o d  b a c t e r i a  ( e . g .  

b i f i d o b a c t er ia  a n d  l a c t o b a c i l l i )  i n  th e  c o l o n ,  t h e r e b y  

i m p r o v in g  th e  g u t  h ea l t h  ( G i b s on  &  R o b e r f r o i d ,  1 9 9 5 ) .  

S i mi la r i t i e s  a n d  D i f f e ren ce s  b et w een  S h or t  ch a in  F O S  a n d  In u l in  

F e r m en t a t i o n  S i t e :  S h o r t  c h a in  F O S  f e r m en t s  r e a d i l y  in  t h e  gu t   

T h e  s h o r t  c h a i n  F O S ,  o w in g  t o  i t s  s h o r t  c h a in  l e n g th  a r e  m o s t l y  f e r m en t e d  i n  th e  i n i t ia l  p a r t  o f  t h e  

c o l o n  ( p r o x i m a l  c o l on )  a n d  I n u l i n  ,  d u e  t o  l o n g e r  c h a i n  l en g th  in  la t e r  p a r t  o f  th e  c o l o n  ( d is ta l  c o l o n ) .  

T h u s  s c F O S  a r e  ra p i d l y  f e r m e n t e d  in  c o l o n  w h e n  c o m p a r e d  t o  t h e  l on g e r  c h a i n s  f o r m s  ( J en n i f e r  e t  a l ,  

2 0 1 1 ) .  T h e r e b y  i n c r e a s e d  p r o d u c t i o n  o f  b i f i d o b a c t e r i a  a n d  c o n s e q u e n t l y  i n c r e a s e d  s y n t h e s i s  o f  S C F A  

( B ou h n i k  e t  a l ,  1 9 9 6 ) .  I n u l in  a l o n e  m a y  n o t  i n c r e a s e  t h e  g o o d  b a c t e r ia  g r o w t h  a s  wh o l e ,  h o w e v e r  in  a  

l on g e r  t i m e  s p a n .  T h e r e f o r e ,  f o r  a  s t e a d y  b a c t er i a l  g r o w t h  a n d  m e ta b o l i t e  p r o d u c t i on ,  a  c o m b i n a t i o n  

o f  s c F O S  a n d  i n u l in  c ou ld  b e  a n  a p p r o p r ia t e  m e a s u r e  t o  s u p p o r t  h u m a n  h e a l th  b y  a n  ov e ra l l  g o o d  

b a c t e r i a l  g r o w t h .  

P re b i ot ic  In d ex  :  Sh or t  c h a in  F O S h a s  a  h i gh er  P I  

P r e b i o t i c  I n d ex  ( P I )  i s  “ th e  i n c r e a s e  i n  th e  a b s o lu t e  

n u m b e r  o f  b i f i d o b a c t e r i a  e x p r e s s e d  d iv i d e d  b y  th e  

d a i l y  d os e  o f  p r e b i o t i c  i n g e s t e d ”  ( R o b e r f r o i d ,  2 0 0 7 ) .  

A  g r e a t e r  P I  i s  i n d i c a t i v e  o f  a  b e t t e r  b e n e f i c i a l  

b a c t e r ia l  g r ow t h  i n  th e  gu t .   

In  a n  in  v i t r o  s tu d y  ( G h o d d u s i  e t  a l .  2 0 0 7 ) ,  th e  P I  o f  

s c F O S  wa s  a p p r o x i m a t e l y  2 . 5  w h i c h  w a s  h i g h e r  t h a n  

th a t  r e p o r t e d  f o r  in u l in  o r  a n y  o th e r  f i b e r  s tu d i e d  in  th e  e x p e r i m e n t .  

Prebiotic Index score Short chain FOS Inulin 
PI score at 8 hrs 1 Below 0 

PI score at 24 hours 2.5 <1 
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W h e n  a  c o m b i n a t i o n  of  s c F O S  a n d  In u l in  w a s  t e s t e d  f o r  t h e  P I  s c o r e ,  th e r e  wa s  a n  i n c r e a s e  i n  t h e  

s c o r e ,  i n d i c a t in g  a  b e t t e r  g r o w t h  of  b en e f i c ia l  b a c t e r i a  w i t h  th e  c o m b i n a t i o n  c o m p a r e d  t o  In u l i n  

a l o n e  ( F i g u r e  3 )  ( G h o d d u s i  e t  a l .  2 0 0 7 ) .  I t  w a s  ev i d en t  th a t  in  a p p l i c a t i on s ,  ev e n  a  p a r t i a l  

r e p l a c e m en t  o f  i n u l in  w i th  s c F O S  c o u ld  p r ov i d e  a n  i m p r o v e m en t  i n  th e  P I  s c o r e  a n d  t h u s  a  p os s i b l e  

i m p r o v e d  h e a l t h  b e n ef i t .  

Short  Chain  Fatty  Acid Product ion  (SCFA) :  Short  chain  FOS leads to  acute SCFA  

 

B o th  S h o r t  c h a i n  F O S  a n d  in u l in  f i b er s  a r e  n o t  d i g es t e d  /  m e ta b o l i z e d  i n  th e  d i g es t i v e  t ra c t  a n d  a r e  

f e r m e n t e d  i n  th e  c o l on .  T h e  c o l on i c  f e r m en ta t i o n  o f  th e  t w o  f i b e rs  l e a d s  t o  p r o d u c t i on  of  S C F A  

( b u t y ra t e ,  a c e ta t e ,  a n d  p r o p i o n a t e )  wh ic h  a r e  k n o w n  t o  h a v e  v a r i ed  h ea l th  b en e f i ts .   

B u t y r i c  a c i d  in h i b i ts  l i v e r  c h o l es t er o l  

s y n t h es is  a n d  p r o v i d e s  a  s o u r c e  of  

en e r g y  f o r  h u m a n  c o l on  e p i th e l i a l  

c e l l s .  P r o p i o n i c  a c i d  he lp s  t o  in h i b i t  

th e  f a t t y  a c i d  s yn th es is  in  l i v e r ,  

th e r e b y  l o w e r in g  th e  r a t e s  o f  

t r i a c y l g l y c er o l  s e c r e t i o n .  A c e t a t e  i s  

in v o l v e d  in  th e  c on t r o l  o f  h e p a t i c  

c h o l e s t e r o l  s y n t h es is  a n d  i t  r e d u c e s  

th e  r a t e  o f  c h o l es t e r o l  s yn th e s i s  ( W on g  e t  a l  2 0 0 6 ) .  A  s t u d y  

r e p o r t e d  t h a t  t h e  s h o r t  c h a in  F O S  a r e  r a p i d l y  f e r m e n t e d  b y  m i c r o b e s  I n  t h e  c o l o n  a n d  h a v e  b e t t e r  

e f f e c t s  o n  g r o w t h  o f  b i f i d o b a c t e r ia  ( b e n e f i c ia l  m i c r o b e s )  w h en  c o m pa r e d  t o  i n u l in  ( S t e w a r t  e t  

a l . 2 0 0 8 ;  K o l i d a  e t  a l ,  2 0 0 2 ) .  I n  a n  in - v i t r o  s tu d y  ( S c o t t  e t  a l .  2 0 1 3 ) ,  s c F O S  s h o w e d  b e t t e r  

b i f i d o b a c t er ia  g r o w t h  th a n  t h e  h i g h  p e r f o r m a n c e  i n u l i n  a t  2 4 h rs  ( F i g u r e  4 ) .  S h o r t  S C F A  o f  a c et a t e ,  

p r o p i o n a t e ,  a n d  b u t y r a t e  a r e  p r o d u c e d  q u i c k l y  w i th  s c F O S  c o m p a r e d  t o  th e  l c F O S .  S i m i la r  r e s u l ts  

w e r e  d o c u m en t e d  o n  th e  ra t e  o f  F O S  f e r m e n ta t i on  in  a n o th e r  s tu d y  w h e r e  i t  w a s  h i g h e r  f o r  s c F O S  

c o m p a r e d  t o  l c F O S  d u r i n g  0  t o  4  h o u rs  f o r  p r o d u c t i o n  of  th e  S C F A s  ( M a r i a  e t  a l  a n d  s u c r o s e ,  2 0 0 8 ) .  

S c F O S  s h o w e d  h i g h e r  S C F A  p r o d u c t i o n  a t  1 2  &  2 4 h r  t i m e  d u ra t i o n  c o m p a r e d  t o  t h e  m u l t ip l e  

r es is ta n c e  s t a rc h  in  a n o th e r  s t u d y  ( w h i c h  a r e  s i m i l a r  t o  t h e  c o m p l e x  s t r u c t u r e  o f  in u l in )  ( E r ic k s o n  e t  

a l  2 0 1 8 ) .   

I n  a p p l i ca t i o n s  w h e r e  1 0 0 %  u s a g e  o f  i n u l i n  i s  p r e s e n t ,  a  p a r t i a l  r e p la ce m e n t  o f  i n u l in  w i th  s c F O S  

c o u l d  i m p r o v e  S C F A  p r o d u c t i o n  c o m p a r e d  t o  i n u l i n  a l o n e .  A  c o m b i n a t i o n  m a y  p r o v id e  a  c o n s ta n t  o r  

s t e a d y  s t a t e  o f  S C F A  p r o d u c t i on  in  2 4 h o u rs  d u r a t i on  ( M a r i a  e t  a l ,  2 0 0 8 ) .   

G a s Pr o du ct i o n :  Sh or t  c h a in  F O S h a s  L o w er  ga s  v o l u me  p r odu ct i on   

D u e t o  th e  c o l on i c  f e r m e n t a t i o n ,  th e r e  i s  p r o d u c t i on  o f  

g a s s es  th a t  m a y  l e a d  t o  g a s t r ic  in t o l e ra n c e .  F e r m e n t a b l e  

f i b e rs  h a v e  a  v a r i e d  p r o d u c t i on  o f  th e  g a s es  ( m a j o r l y  C O 2  

a n d  H 2 ) .  I t  m a y  b e  m e n t i o n e d  th a t  h i g h e r  th e  g a s  

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

in t o l e r a n c e / d is t u r b a n c e .  S in c e  s c F O S  is  ra p i d l y  

f e r m e n t e d  a n d  t h e  f e r m e n t a t i o n  s i t e  i s  t h e  p r o x i m a l  

( E a r l y  p a r t )  c o l o n ,  in  a c u t e  p h a s e  s c F O S  m a y  p r o d u c e  g a s  

ra p i d l y  th a n  i n u l i n .  I n  a  s tu d y ,  ev e n  th o u g h  s c F O S  p r o d u c e d  g a s  ra p id l y  t h a n  o t h e r  l o n g  c h a in  f i b e rs ,  
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t h e  t o t a l  g a s  v o l u m e  p r o d u c t i o n  w i th  s c F O S  i n  3 2 h r s  w a s  f o u n d  t o  b e  l o w e r  t h a n  i n u l i n ,  i s o m a l t  a n d  

p o l y d e x t r o s e .  H o w ev e r ,  w h en  t h es e  l o n g  c h a in  f ib e r s  w e r e  c o m b in e d  w i t h  s c F O S ,  a l l  s h o w e d  l o w e r  

g a s  p r o d u c t i o n  ( F i g u r e  5 )  ( Gh o d d u s i  e t  a l .  2 0 0 7 ) .  T h e  s t u d y  s h o w e d  t h a t  s c F O S  w h e n  c o m bi n e d  w i t h  

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

d i s c o m f o r t s  d u e  t o  e x c e s s i v e  ga s  p r o d u c t i on .   

p H  R edu ct i on  in  gu t  en v i r on m en t  ke e ps  a w a y  p a t h og en i c  ba ct er ia   

T h e  r e d u c t i on  in  h i g h  p H  v a l u es  i n  c o l o n  p l a ys  a n  i m p o r ta n t  r o l e  f o r  g u t  h ea l th .  I n c r e a s e s  in  S C F A s  

r es u l t  in  d e c r e a s e d  p H ,  w h i c h  in d i r e c t l y  in f l u en c es  t h e  c o m p o s i t i on  of  th e  c o l o n ic  m ic r o f l o ra  ( e g ,  

r e d u c e s  p o t e n t i a l l y  p a th o g e n i c  c l os t r i d ia  w h e n  p H  is  m o r e  a c i d i c ) ,  d e c r e a s es  s o l u b i l i t y  o f  b i l e  a c id s ,  

i n c r ea s es  a b s o r p t i o n  o f  m in e r a ls  ( i n d i r e c t l y )  ( Y o u n es  e t  a l .  1 9 9 6 ;  D e m i g n e  e t  a l .  1 9 9 9 ) ,  a n d  r e d u c es  

th e  a m m o n i a  a b s o r p t i on  ( R o b e r f r o i d ,  2 0 0 5 ;  V i n c e  e t  a l . 1 9 7 8 ;  J a c k s on , 1 9 8 3 ;  J en k i n s  e t  a l .  1 9 8 7 ) .   

 

A  d e c r ea s e d  c o l o n i c  p H  in c r ea s es  th e  a v a i l a b i l i t y  o f  c a l c iu m  f o r  b i n d i n g  t o  f r e e  b i l e  a c i d s  a n d  f a t t y  

a c i d s  ( W a r g ov i c h  e t  a l .  1 9 8 4 ) .  T h e  r e d u c e d  c o l o n i c  p H  d u e  t o  a c c u m u la t i on  o f  S C F A s  d e c r e a s e s  th e  

s o l u b i l i t y  o f  f r e e  b i l e  a c i d s ,  w h i c h  m a y  d e c r ea s e  th e  p o t e n t i a l  t u m o r  p r o m o t e r  a c t i v i t y  o f  s e c on d a r y  

b i l e  a c i d s  ( G r u b b e n  e t  a l .  2 0 0 1 ) .  I n  o th e r  w o r d s ,  a  r e d u c e d  c o l o n i c  p H  p o s s i b l y  h e l p s  t o  r e d u c e  in  

c o l o n i c  c a n c e r  c e l l  p r o l i f e ra t i on .   

 

A  s tu d y  s h o w e d  t h a t  s c F O S  m a i n t a i n i n g  t h e  c o l o n i c  p H  b e t w e e n  t h e  ra n g e  o f  5 . 5  t o  5 . 8  in  4  -  2 4 h r  

d u r a t i o n .  H o w e v e r ,  o th e r  f i b e rs  s i m i l a r  t o  in u l in  s u c h  a s  p o l y d e x t r o s e  a n d  r e s i s t a n t  s t a r c h es  s h o w e d  

h i g h e r  p H  ( 6 .3 )  u n t i l  1 2 h r s  a n d  a f t e r w a r d s  r e d u c e d  t o  5 . 9  a t  2 4  h r  ( E r i c ks o n  e t  a l .  2 0 1 8 ) .  A n o t h e r  

s tu d y  ( H e rn o t t  e t  a l .  2 0 0 9 )  s h o w e d  t h a t  th e  s c F O S  a n d  o th e r  l c F O S  / in u l i n  a r e  g o o d  a t  r ed u c t i o n  in  

p H  th a n  i n u l in  ( T a b l e  2 ) .  

  

F u r t h e r m o r e ,  F O S  +  In u l i n  c o m b i n a t i o n  a ls o  s h o w e d  r e d u c e d  p H  l ev e ls  t h a n  th e  in u l in  a l o n e  m o d e l .  

T h e s e  s tu d i es  c l ea r l y  s h o w  th a t  s c F O S  c o u l d  b e  b e t t e r  th a n  in u l i n  a n d  o t h e r  c o m p l e x  f i b e rs  in  t e r m s  

o f  p H  r e d u c t i o n ,  c o n s e qu en t l y  l e a d i n g  t o  i m p r o v e d  g u t  h e a l t h  b e n ef i ts .  

       

       

 Fiber 
pH change 

0 hr 4h 8h 12h 

scFOS (<5 DP) 6.52 -1.20 -1.41 -1.32 

LcFOS (2-8DP) 6.47 -1.29 -1.35 -1.23 

Inulin ( ≥23DP) 6.51 -0.45 -0.85 -0.90 

Inulin +FOS 6.48 -0.88 -1.25 -1.21 
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Mineral  Absorpt ion   

In  t h e  p r es e n c e  o f  S C F A  in  th e  l a r g e  i n t es t i n e ,  t h er e  i s  a  r i s e  in  c e c a l  b l o o d  f l o w ,  ( K v i e t ys  e t  a l .  

1 9 8 1 )  th a t  h a v e  t r o p h i c  e f f e c ts  on  e p i th e l i a l  c e l l  p r o l i f e r a t i o n ,  d e c r ea s e  th e  c e c a l  p H  ( Y o u n e s  e t  a l .  

1 9 9 6 ;  L e  B la y  e t  a l .  1 9 9 9 ) ,  a n d  in c r e a s e  t h e  t ra n s  c e l l u l a r  p a s s a g e  o f  m i n e r a l s  ( T r i n i d a d  e t  a l .  1 9 9 6  

a n d  T r in i d a d  1 9 9 9 ) .  T h e  a c id i c  c e c a l  p H  l e a d s  t o  g r ea t e r  s o l u b i l i z a t i o n  o f  m in e r a l s  ( m a g n es iu m )  s o  

th a t  th e  b i o l o g i c a l l y  a v a i la b l e  m i n e ra l  c o n c e n t r a t i on  i s  in c r ea s e d  ( L u t z  e t  a l .  1 9 9 1 ;  R e m e s y  e t  a l .  

1 9 9 2 )  a n d  i m p r ov e d  m i n e ra l  ( c a lc i u m )  a b s o r p t i o n  t h r o u g h  a n  e x c h a n g e  o f  i n t r a c e l lu l a r  H +  f o r  C a 2  +  

i n  th e  d i s t a l  c o l o n  ( Y o u n es  e t  a l .  1 9 9 6 ;  D e m i g n e  e t  a l .  1 9 9 9 ) .  T h e  S C F A  a n d  p H  f u n ct i o n  b e n e f i t s  o f  

s c F O S  a n d  i n u l in  w e r e  d i s c u s s e d  i n  p r e v i o u s  s e c t i o n s ,  t h e r e b y  t h e  i n c r ea s e d  S C F A  p r o d u c t i o n  a n d  

r e d u c e d  p H  r a t e  m ig h t  co n t r i bu t e  t o  i n cr e a s e  m in e r a l  a b s o r p t i o n  i n  th e  h i n d gu t .   

Physical  propert ies  of  scFOS and Inu l in   

S h o r t  c h a i n  F O S  i s  s u p e r i o r  a n d / o r  e q u a l  t o  th a t  o f  i n u l i n  p r o p er t i es  ( T a b l e  1 ) .  F o r  e x a m p l e ,  i n u l in  

h a s  b e en  u s e d  f o r  f o r m u la t i n g  a  l o w  f a t  ta b l e  s p r ea d  th a t  h a s  a  c r ea m y ,  f a t - l i k e  m o u t h  f e e l  w i t h  n o  

a d d e d  s w e e t n e s s .  C o n v e rs e l y ,  s c F O S  h a v e  b e t t e r  s w e e t  p r o f i l e  th a n  in u l i n  a n d  w h i c h  c o u l d  e n h a n c e  

th e  ov e r a l l  f l a v ou r  p r o f i l e  p a r t i c u la r l y  w i t h  th e  d e v e l o p m e n t  o f  l o w  c a l o r i e  f o o d s  w i t h ou t  

c o m p r o m is in g  th e  s w e e t  p r of i l e .  

 

                

 

 

 

 

 

 

 

 

 

 

 

Appl icat ion of  scFOS and Inu l in   

T a s t e  a n d  C a l o r i e  C o n t en t   

s c F O S  is  s w e e t e r  th a n  in u l in  a n d  t h er e f o r e ,  w i th o u t  c o m p r o m is in g  t h e  s w e e t n es s  p r o f i l e  o f  a  

p r o d u c t ,  s u g a r  r ep la c e m en t  c a n  b e  a c h i e v e d  in  a  f o o d  a p p l i c a t i o n .  I n  g en e r a l ,  s c F O S / F O S  is  w i d e l y  

u s e d  f o r  f l a v o u r  en h a n c e m e n t  a n d  in u l in  i s  k n o w n  f o r  m ou t h  f e e l  en h a n c e m e n t .  T h e r e f o r e ,  s c F O S  a n d  

in u l in  c o m b in a t i o n  w o u l d  p r o v i d e  b o t h  b e n ef i ts .  B o th  s c F O S  a n d  in u l in  a r e  l o w  c a l o r i e  t h er e f o r e  th e  

f o o d  a p p l i c a t i o n  s c o p e  m a y  b e  b r oa d e r .  In  a d d i t i o n ,  b o th  t h e  f i b e rs  a r e  l o w  c a l o r i e  a n d  h e l p  t o  

p r o m o t e  a  l o w e r  r i s e  in  p os t - m e a l  b l o o d  g lu c o s e  wh e n  i t  r e p l a c es  s u g a rs  i n  f o o d s  a n d  b ev e r a g e s  a s  

l i k e  s c F O S  s i n c e  b o th  a r e  c on t a i n s  u n a v a i la b l e  c a rb o h y d ra t es .  T h e r ef o r e  f o r  b e t t e r  l o w  c a l o r i e  

Functional Properties High performance Inulin Short chain FOS 

Chemical Structure GFn (10 ≤ n ≤ 60) GFn (2 < n < 5) 

Molecular weight DPn 21–26 - Mn 2499 DPn 4 – 5 - Mn 624–679; 

Degree of polymerization 25 4 

Calorific value 1.4 1.5 

Linkages β(2,1) linkages β(2,1) linkages 

Solubility 2.5% (w/v) >75% (w/v) – Readily soluble 

Form Power and liquid Power and liquid 

Appearance White powder / Liquid transparent White powder / Liquid transparent 

Viscosity 2·4 mPa.s(5% in water at 10°C) <1mPa.s (5% in water at 10°C 

Sweetness None 40% that of sucrose (Higher 
grades) 

Functionality in foods Fat replacer Sugar Replacer 

Synergism Synergy with gelling agents Synergy with gelling agents 

Prebiotic Effect Moderate High 

Heat Stability Between 135 and 195°C 120°C 

pH (10% W/v) 5 to 7 4 to 7 

Flavour enhancement 
and bitter note masking 
ability 

No Yes (Tata has filed a patent where 
Fossence, short chain FOS is used 
to mask the bittern notes of 
Fenugreek extract ) 

Shelf life (powder grade) 24 months 24 months 
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p r o d u c ts  f o r  d i a b e t es  p l a t f o r m  c a n  b e  d ev e l o p e d  b y  a d d i n g  th e  s c F O S  a l o n g  w i th  i n u l i n  p r o d u c ts .  

B o th  t h e  f ib e r s  h e a l th  b e n e f i t s  a r e  s u m m a r i z e d  i n  T a b l e  3 .  

    

 

 

 

 

 

 

 

 

K ey  c o mpa r is o n  a s pe cts  bet w e en  scF O S  a n d  In u l in   

  S h o r t  c h a in  F O S  is  s w e e t e r  th a n  th e  l c F O S  s u c h  a s  in u l in .  T h e r e b y ,  a n y  s u g a r  r ep la c e m e n t  c o n c e p t  

p r o d u c t  c a n  b e  u s e d  in s t e a d  o f  in u l in  k in d  o f  l c F O S  ( B o r n et  e t  a l ,  1 9 9 4 ) .   

  S h o r t  c h a in  F O S  a r e  ea s i l y  f e r m e n t ed  b y  m i c r o b es  a n d  p a r t i c u l a r l y  h a v e  b e t t e r  e f f e c t s  o n  

b i f i d o b a c t er ia  w h e n  c o m p a r e d  t o  in u l in  a n d  s u c r o s e .  ( S t e w a r t  e t  a l . 2 0 0 8  &  K o l i d a  e t  a l ,  2 0 0 2 )   

  B e t t e r  r a t e  o f  S h o r t  c h a i n  f a t t y  a c i d s  ( S C F A )  p r o d u c t i o n  s i m i la r  t o  in u l in .   

  B o th  S h o r t  c h a in  F O S  a n d  In u l i n  a r e  l o w  c a l o r i e  in g r e d i e n t  a n d  p o s s ib l e  f o r  e a s y  r e p l a c e m en t .   

  S h o r t  c h a i n  F O S  is  b e t t e r  o n  p H  r e d u c t i o n  t h a t  l e a d s  t o  c r o w d i n g  o u t  o f  p a th o g e n i c  b a c t e r ia   

  S h o r t  c h a i n  F O S  h a s  a  h i g h e r  P r e b i o t i c  in d e x  th a n  In u l in   

  S h o r t  c h a i n  F O S  l ea d s  t o  l o w e r  v o l u m e o f  g a s  p r o d u c t i on  c o m p a r e d  t o  l o n g er  c h a in  In u l i n . .  

S h o r t  c h a in  F O S  +  I n u l in  c o m bi n a t i on  w o u l d  p r o v i d e  a d d i t i o n a l  b e n e f i t s ,  w i th o u t  c o m p r o m i s in g  e a c h  

f i b e r ’ s  o w n  b en e f i t s .   

 

Summary   

C o n c l u s i v e ly ,  s c F O S  h a v e  a d d i t i o n a l  in t e r es t i n g  n u t r i t i on a l  a n d  f u n c t i o n a l  a t t r i b u t e s  th a n  i n u l in  

w i th o u t  c o m p r o m is in g  t h e  i n u l i n ’ s  o w n  b en e f i ts .  T o d a y ' s  c on s u m e r ’ s  d e m a n d s  t h e  f o o d s  th a t  t a s t e  

g r ea t  a r e  f a ta n d / o r  c a l o r i e - r e d u c e d ,  a n d  th e y  a r e  in t e r es t e d  in  f o o d s  th a t  p r o v i d e  a d d e d  h e a l th  

b en e f i ts  i n  a c u t e  p h a s e .  T h e r ef o r e ,  s c F O S  c a n  b e  u s e d  a  v a l u a b l e  a l t e rn a t e  a n d  / o r  p a r t i a l  

r e p l a c e m en t  f o r  in u l i n  in  p r o d u c ts .  T o  b e  s p e c i f i c ,  f o r  a n y  en e r g y  c o n s c i ou s  c o n c e p t  w i t h o u t  

c o m p r o m is in g  t h e  s w e e t  p r o f i l e  a n d  t o  m e e t  th e  a c u t e  d e m a n d  on  S C F A  p r o d u c t i o n  f o r  m e ta b o l i c  

h e a l t h  b e n ef i ts ,  s h o r t  c h a i n  F O S  is  th e  b e s t  c h o i c e  th a n  l on g  c h a in  F O S  o r  in u l in .  

 

 

 

Health benefits scFOS lcFOS 

Prebiotic effect √ √ 

Fiber effect √ √ 

Acute SCFA production √ x 

Easy digestion 0-4hrs >4hr 

Tolerability 15g/day 15g/day 

Non-cariogenic √ √ 

Low glycemic effect √ (Zero GI) √ 

Low Calories (kcal) 1.5 1.4 

Weight management √ √ 

Mineral absorption √ √ 

Increase satiety √ √ 

Gut health √ √ 
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