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Summary 

Zabadi  (Yoghur t )  was manufac tured  in  the labora tory,  

f rom f resh mi lk o f  cow,  o f  goa t  and  f rom the same mi lks  bu t  

supplemented  wi th  5% and  wi th  10% sk im milk  powder .  The 

Zabad i s  we re  sub jec ted  to  quan t i t a t ive  t es t s  i . e .  con ten t s  o f  

to ta l  so l ids  (T .S . ) ,  fa t  (BF)  and  pro te in  (N) .  

T he  same  p roduc t s  we re  a l so  sub jec ted  to  qua l i t a t ive  

tests  i .e.  t i trable  acidity (buffer ing capacity) and organoleptic 

e va l u a t i o n .  Z a b a d i  ma n u f a c t u r e d  f r o m c o w s  o r  g o a t s  mi l k  

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

higher ti trable  acidi ty compared to Zabadi  from raw milk.  The 

s ta t i s t ica l  ana lys i s  showed  s ign i f i can t  d i f f e rence  (p  <  0 .01 )  

be tween Zabadis  in  tota l  so l ids ,  fa t  con ten t  and pH,  fo r  cow's  

milk  and  s ign if icant  d ifference  also  (p  <  0.01)  in  tota l  so l ids  

be tween  Zaba d i s  made  f rom goa t ' s  mi lk .  

T he  o rgano lep t i c  r e s u l t s  r e vea led  tha t  t h e  add i t ion  o f  

5 %  s k i m  m i l k  p o w d e r  g r e a t l y  i m p r o v e d  t h e  q u a l i t y  o f  t h e  

Zabadi  p roduced from cow's  mi lk ,  while  the quali ty of  Zabadi  

ma d e  f r o m g o a t ' s  m i l k  w a s  i mp r o ve d  w h e n  1 0 %  s k i m mi l k  

powder was added.  



Introduction  

Zabad i  i s  a  popu la r ,  fe rmen ted  da i ry  p roduc t  in  Sudan .  I t  

i s  usua l ly made f rom cow's  mi lk ,  mixed  mi lks  of  cow,  sheep a nd  

g o a t ,  a n d  f r o m s k i m  m i l k  p o w d e r .  L i k e  yo g h u r t ,  Z a b a d i  i s  a c id  

coagu la t ed  by cu l tu re  o f  Lac tobac i lus  bu lgar icus  (L .  

bu lgar icus)  and  Streptococcus thermophi lus  (S .  thermophi lus) .  

Q u a l i t a t i v e  a n d  q u a n t i t a t i v e  e v a l u a t i o n  o f  Z a b a d i  

manufac tu red  f rom cow 's  and  goa t ' s  mi lk ,  supp lemen ted  wi th  

skim milk powder has  not  been done.  Therefore  this  work was  

c a r r i e d  o u t  t o  e x a m i n e  s o m e  q u a n t i t a t i v e  a n d  q u a l i t a t i v e  

p r o p e r t i e s  o f  Z a b a d i  m a n u f a c t u r e d  f r o m  r a w  c o w ' s  m i l k ,  

goa t ' s  mi lk  and ,  t he  s ame  mi lk s  su pp le men ted  wi th  e i the r  5%  

or  10% sk im mi lk  powder .  

Materials and methods  

Fo r  t h e  p u r p o s e  o f  t h i s  e x p e r i me n t  f r e s h  c o w 's  m i l k ,  

goa t ' s  mi lk ,  sk im mi lk  powder  and  commerc ia l  yoghu r t  we re  

purchased from the local  market .  No at tempt has  been done to 

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

starter.  

Prepara t ion  o f  Zabadi:  

F r e s h  c o w ' s  a n d  g o a t ' s  m i l k  w e r e  d i v i d e d  i n t o  t h r e e  

equal  port ions and trea ted as  fol lows:  

( A )  F r e s h  m i l k .  

( B )  M i l k  s u p p l e m e n t e d  w i t h  5 %  s k i m  m i l k  p o w d e r  ( w / v ) .  

( C )  M i l k  s u p p l e m e n t e d  w i t h  1 0 %  s k i m  m i l k  p o w d e r  ( w / v ) .  

T he  mi lk s  f ro m th e  t h ree  t r ea t men t s  we re  hea ted  to  85  

° C  f o r  1 0  m i n u t e s  a n d  t h e n  c o o l e d  t o  t h e  i n c u b a t i o n  

t e mper a tu re  o f  42  °C .  C omme rc ia l  yoghu r t  cu l tu re  wa s  then 

added  a t  t he  r a t e  o f  2 .5% (wl v ) .  T h ree  r e p l i ca t e s  we re  made  

from each milk t reatment .  



Chemical  and quali tat ive  analysis :  

Zabadi  f rom each  mi lk  was  d ivided  in to  two par ts .  One  

p a r t  w a s  u s e d  f o r  c h e m i c a l  a n a l y s i s .  T o t a l  s o l i d s  w e r e  

determined gravimetr ical ly according to A.O.A.C.  (1970).  Fat  

c o n t e n t  w a s  d e t e r m i n e d  a c c o r d i n g  t o  t h e  m o d i f i e d  G e r b e r  

m e t h o d  a n d  p r o t e i n  c o n t e n t s  w e r e  d e t e r m i n e d  b y  m i c r o -

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

a c c o r d i n g  t o  L i n g  ( 1 9 6 3 ) .  T h e  o t h e r  p a r t  w a s  u s e d  f o r  

s u b je c t i ve  qu a l i t a t i ve  e va lu a t io n  i . e .  con s i s t e nc y ,  t e x tu r e ,  

appea rance ,  f lavou r  and  sou rness .  Cons is tency was  eva lua ted  

b y  g e n t l e  h a n d  s t i r r i n g .  T h e  b e s t  s c o r e  f o r  t h i c k e r  

cons is tency.  Texture  was  eva lua ted  by cons ider ing  mouth  fee l  

o r  Z a b a d i  p a s s  t h r o u g h  t h e  t h r o a t  p l u s  v i s u a l  o b s e r va t i o n .  

T a s t e  i n c l u d e s  f l a vo u r  a n d  s o u r n e s s .  T h e  e va l u a t i o n  p a n e l  

invo lved eight  part ic ipants .  

The  resu l t s  were  sub jec ted  to  ana lys is  o f  var iance  (see  

Owan 1978).  

Results and discussion  

A d d i t i o n  o f  s k i m  m i l k  p o w d e r  l e d  t o  a  s i g n i f i c a n t  

i n c r e a s e  (  p  <  0 . 0 1 )  i n  T . S .  o f  t h e  Z a b a d i ,  p a r t i c u l a r l y  

be tween  samples  (A)  and  (C)  whether  made  f rom cow or  goa t  

mi lk  (T ab le  1 ) .  P ro te in  con ten t s  fo l lowed  a  s i mi l a r  t r end  bu t  

i t  r e ached  s ign i f i canc e  (p  <  0 .05 )  in  ca se  o f  goa t ' s  mi lk .  O n  

the  o ther  hand and  as  might  be  expected  BF% showed a  down fal l  

and this  was s ign if icant  (p  <  0.01)  in  case of  cow's  milk ,  

part icular ly between samples  (A) and (C).  Difference between 

spec ie s  in  magn i tude  of  change  and  l eve l  o f  s ign i f i cance  may  

be  a t t r ibu ted  to  d i f f e r ences  in  p rox ima te  c ompos i t ion  o f  the  

r aw mi lk s  o f  the  t wo  spec ie s .  In i t i a l  mean  va lues  o f  p ro t e in  

and  fa t  con ten '  -  o f  cow's  and  goa t 's  mi lk  were  3 .0% and 3.1%  



Table 1:  Chemical  analysis ,  pH and acid ity  of  different Zabadis   
 Treatment 

 Cow's milk Goat's milk 

Character (A) (B) (C) 
SE of 
mean 

 (A) (B) (C) 
SE of   
mean 

 

Total solids % 13.6a 17.6 ab 22.8b 1.41 ** 16.2a 19.2 ab 22.8b 1.13 ** 

Protein % 3.0a  4.4a 5.6a 0.39 NS 3.1a 5.2ab 6,5b 

.._ 

0.49 * 

Fat % 2.2a 1 .lab 1.2b 0.16 ** 2.7a 2.1a 1.7a 0.23 
NS 

pH-value 4.5a 
4.6ab 

...................4-

. 

4.2b 0.10 ** 4.5a 4.4a 4.3a 0.09 NS 

Acidity % 
(As lactic acid) 

1.2a 1.4a 1.5a 0.09 ** 1.2a 1.3a 1.4a 0.11 NS 

 

N.B. In th i s  and  the  subsequent  tab les  (A): Zabad i  f rom f r esh .mi lk .  (B ) :  Zabadi  f rom f r esh  
mi lk  supplemented  wi th  5% sk im milk  powder .  (C) :  Zabadi  f rom f resh  mi lk  supplemen ted  
with  10% sk im milk powder.  
  E ac h  r e ad i ng  i s  t h e  ave r a ge  o f  t h re e  r ep l i ca t e s .  
  Means  bearing  s imi la r  superscr ip ts  a re  no t  s ign if ican t ly d i f fe rent  (p  >  0.05) .  



a n d  2 . 9 %  a n d  2 . 7 % ,  r e s p e c t i v e l y .  T h e s e  f i n d i n g s  a r e  i n  

a g r e e me n t  w i t h  t h o s e  r e p o r t e d  f o r  yo g h u r t  b y  T o d o r i c '  a n d  

S a v a n d i n o v i c '  ( 1 9 7 7 ) ,  E l - S h i b i n y  et al. ( 1 9 7 3 )  a n d  M e h a n a  

and  Gonic '  (1988) .  

T a b l e  1  i n d i c a t e s  t h a t  p H  t e n d e d  t o  d e c r e a s e  w i t h  

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

s i g n i f i c a n c e  ( p  <  0 . 0 1 )  i n  c a s e  o f  c o w ' s  m i l k ,  p a r t i c u l a r l y  

be tween  samp le s  (A )  and  (C ) .  T he  ac id i ty  t ended  to  inc rea se  

wi th  the  increase  o f  leve l  o f  supplen ien ta t ion.  S imi la r '  resu l t s  

w e r e  r e p o r t e d  f o r  y o g h u r t  b y  E l - S h i b i n y  et al. ( 1 9 7 7 )  a n d  

Mehana  and  Gonic '  (1988) .  

In  case of  cow's  mi lk  (see Table  2)  addit ion  of  5% skim 

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

s i g n i f i c a n c e  ( p  <  0 . 0 5 )  i n  f l a v o u r  p a r t i c u l a r l y  b e t w e e n  

s a mp l e s  ( A )  a n d  ( C ) .  W h i l e  c o n s i s t e n c y  w a s  i mp r o ve d  o n l y  

wi th  the  add i t ion  of  10% sk im mi lk  powder .  

I n  c a s e  o f  g o a t ' s  m i l k  s i m i l a r  i m p r o v e m e n t s  w e r e  

o b s e r v e d  o n  a d d i t i o n  o f  1 0 %  s k i m  m i l k  p o w d e r .  H o w e ve r ,  

d i f f e r e n c e s  w e r e  s i g n i f i c a n t  o n l y  i n  c a s e  o f  f l a v o u r  ( p  <  

0 .05) ,  th is  was  t rue  between  samples  (A)  and (C) .  

T h e  b u f f e r i n g  c a p a c i t y  ( p e r c e n t a g e  c h a n g e  i n  p H  i n  

r e l a t ion  to  ze ro  t ime)  o f  Zabad i  made  f rom cow 's  mi lk  t ended  t o  

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

c ha ng e s  a f t e r  18 0  min u te s  w e r e  4 0% ,  3 2% ,  an d  33 % i n  r a w 

m i l k ,  5 %  a n d  1 0 %  su p p l e me n t a t i o n ,  r e s p e c t i ve l y  ( s e e  T a b l e  

3 ) .  T h e  m a g n i t u d e  o f  c h a n g e  w a s  ma r k e d  a f t e r  3 0 ,  1 2 0  a n d  

180  minu te s  incuba t i on  t i me ,  bu t  t ended  t o  s t ab i l i z e  be t ween  

30  and  90  minut es  incuba t ion  t ime  (Figure  1 ) .  



Table 2:  Phys ica l  and organolept ic  qual i ty  of  the d if ferent  Zabadis   
 Treatment 

 Cow's milk Goat's milk 

Character 
(A) 

(B) (C) 
SE of 
mean 

 (A) (B) (C) SE of  
mean 

 

Appearance 2.0a 1.9a 2 .0a  0.08 NS 2.2a 2.0a 1.7a 0.11 NS 

Texture 2.1a 1,9a 2.0a 0.06 NS 1.9a 2.0a 1.6a 0.13 NS 

Flavour 2.0ab 1.8a 2.2b 0.08 * 2.3a 2.1ab 1.5b 0.15 * 

Sourness 1.9a 
1.6a 2.3a 0.13 NS 2.2a 2.0a 1.8a 0.10 NS 

Consistency 
1.9a 2.0a 1.8a 0.14 NS 2.2a 1.7a 1.7a 0.17 NS 

 

Means bearing similar  superscripts are not significantly different (p > 0.05) .  



T ab le  3 :  Time change  i n  pH  o f  the  Zabad i  a s  a f f ec t ed  b y  the  

add i t ion  of  sk im milk  powder .  
 

Incubation time  
(minutes) 

Treatment 

Cow's milk Goat's milk 

(A) (B) (C) (A) (B) (C) 

0 6.3 5.8 5.7 6.7 6.7 6.5 

30 5.6 5.6 5.5 6.7 6.6 6.3 

60 5.5 5.4 5.3 6.3 6.2 6.1 

90 5.4 5.4 5.3 5.8 5.7 5.5 

120 5.3 5.2 5.0 5.6 5.4 5.2 

150 4.9 4.8 4.6 5.1 5.0 4.9 

180 4.5 4.4 4.3 4.8 4.6 4.4 

Mean :.F.. SE 
5.3±  

0.57 a 

5.2±  

0.52 a 

5.1 ±  

0.52a 

5.8±  

0.77 a 

5.8±- - 

0.79 a 

5.6±  

0.78 a 

 

M e a n s  b e a r i n g  s i m i l a r  s u p e r s c r i p t s  a r e  n o t  s i g n i f i c a n t l y  
d i f fe ren t  (p  <  0 .05) .  

On the other  hand the buffer ing capac ity of  goat 's  mi lk  

fol lowed a  dif ferent  t rend.  Percentage change in  pH tended to 

increase  wi th  sk im mi lk  powder  supplementa t ion  and  the  t rend 

o f  c h a n g e  w a s  c o n t i n u o u s  t h r o u g h o u t  t h e  i n c u b a t i o n  t i m e  

(Figure 2).  



 

Figure 1: Change in pH value during incubation of Zabadi made from cow milk as  
affected by amount of skim milk powder supplement  
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Figure 2: Change in pH value during incubation of Zabadi made from goat milk as  
affected by amount of skim milk powder supplement 
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Though difference in  pH and acidi ty wi th  the skim milk  

powder  supplementa t ion  a t  any one  incubat ion  t ime  could  be 

a t t r ibuted  to  lac tose  con ten t  (Mehana and  Gonic ' ,  1988) ,  i t  i s  

d i f f icu l t  to  exp la in  the  d i fference be tween the two spec ies  in  

buffe r ing  capac i ty.  Th is  needs  fu r ther  inves t iga t ion .  
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