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Sodi 

täste, i
um c a s e i n a t e  a s  a n  e m u l s i f y i n g  a g e n t  a d d e d  in  s t u f f e d  p o u l t r y  s a u s a g e  wi l l  g r e a t l y  im prove t h e  t e x t u r e  and  

n o re a s e  t h e  o u t p u t  r a t e ,  a n d  e s p e c i a l l y  make f u l l  u s e  o f  c h i c k e n  s k i n ,  f a t  an d  o t h e r  l e f t o v e r  e n d s  a n d  p i e c e s

c a s e i n / c h i c k e n  

on

0w Brade m a t e r i a l s .  F u r t h e r m o r e ,  a l l  t h e  c o m p o s i t i o n s  a r e  e a s y  t o  mix o r  d i s p e r s e  an d  o p e r a t i o n  i s  s i m p l e  

j ls  P ap e r ,  t a k i n g  c h i c k e n  a s  o b j e c t  o f  s t u d y ,  d e s i g n s  t h e  mix r a t e  o f  p r e -m a k in g  e m u l s i f y i n g  a g e n t  o f

^  icken s k i n .  We e x p l o r e d  t h e  b e s t  p r e -m a k in g  c o n d i t i o n ,  d e t e r m i n e d  i t s  r h e o l o g i c a l  b e h a v i o r  an d  made r e s e a r c h

aP P l l c a t i o n s  in  p o u l t r y  s a u s a g e  p r o d u c t i o n .

IHE AN ISM OF SODIUM CASEINATE IN MEAT PRODUCTS 
Neat

Fat

®ash i s  a  f a i r l y  compound c o l l o i d  sy s te m  c o n t a i n i n g  p r o t e i n ,  f a t ,  w a t e r ,  s a l t ,  p h o s p h a t e  a n d  s o  o n .  F a t  a s  

p a r t i c l e  d i s p e r s e s  i n  w a te r  s y s te m ,  fo rm in g  a  r e l a t i v e l y  s t a b l e  s t a t e  o f  e m u l s i f i c a t i o n .

■cut *'th i
® a t e r i a l  e x i s t s  in  f a t  c e l l s .  So long  a s  t h e  c e l l - w a l l  i s  n o t  b r o k e n ,  f a t  w i l l  n o t  s e p a r a t e  f r o m  i t .  When meat i s

n o r e a s e  o f  f i n e n e s s ,  t h e r e  wi l l  be  more an d  more b ro k e n  f a t  o e l l s  a n d  more f a t  w i l l  s e p a r a t e  f rom  them . B e cause
and

c*us
To

ac°ompii .
ned by p r o t e i n .  The d i s s o c i a t e d  f a t  i s  c o v e r e d  wi t h

*r system.
n ®eat p r o t e i n s ,  t h e  s a l t - s o l u b l e  m u s c l e - p l a s m a - p r o t e l n  an d  m u sc le  f i b e r - p r o t e i n  h ave  t h e  most v i t a l i t y  a nd  e m u l s i f y i n g

aPaoi-tv j
"• i t  i s  t h o u g h t  t h a t  m u sc le  f i b e r  p r o t e i n  i s  t h e  f i r s t  a b s o r b e d  on t h e  i n t e r a c t i o n  s u r f a c e  o f  w a t e r -  f a t  a n d  th e n°°mplet

l0 s e m u l s i f i c a t i o n .  As m u sc le  f i b e r  p r o t e i n  e n t e r s  f a t -  w a te r  s u r f a c e ,  i t s  s t r u c t u r e  c h a n g e s  a n d  c o n s e q u e n t l y  

h a r a c t e r i s t i c s  o f  n e tw o rk  s t r u c t u r e  fo rm in g  a b i l i t y .  By t h e n ,  o n l y  t h e  m u sc le  f i b e r  p r o t e i n  l e f t  f rom  e m u l s i f i c a t i o n  

^  11 c o n g ea l  g l u e  in  h e a t  t r e a t m e n t ,  s e a l i n g  f a t  p a r t i c l e s  a n d  w a te r  i n s i d e  i t ,  an d  shows h i g h  o i l -  w a t e r -  r e t e n t i o n .

*ho] 0C*Uc* *s r i c h  in  e l a s t i c i t y ,  how ever ,  b e c a u s e  o f  t h e  d e c r e a s e  o f  n e tw o rk  s t r u c t u r e  fo rm in g  m u s c l e - f i b e r - p r o t e i n ,  t h e  

gtM Pr° d u c t  becomes o f  poor  h i s t o s t a t e ,  low w a te r  a n d  o i l  r e t e n t i o n  an d  low o u t p u t  r a t e .  F u r t h e r m o r e ,  when u s i n g  low 

^ I t r y  t o  p r o d u c e  s t u f f e d  s a u s a g e s ,  t h e r e  i s  much d i s s o c i a t e d  f a t  and  w a te r  in  raw m a t e r i a l ,  a n d  f i b e r  p r o t e i n  i s

’ 0 IC' Sn*‘ As a  r e s u l t ,  d i s s o c i a t e d  f a t ,  w a te r  d e h y d r a t i o n ,  an d  poor  h i s t o s t a t e  o f t e n  a p p e a r .

6 WaF t o  s o l v e  t h e  p ro b le m  i s  t o  ad d  e m u l s i f y i n g  a g e n t  in  t h e  p r o d u c t .  Our e x p e r i m e n t s  show t h e  b e s t  o n e  i s

fat a t e t * d a i r y  p r o t e i n ,  su c h  a s  sodium  c a s e i n a t e  o f  an im a l  p r o t e i n  d e r i v a t i v e s .  C a s e i n a t e  c a n  b e  g r e a t l y  a b s o r b e d  by
‘" » a te r-

'p. s u r f a c e .  In  meat mash, c a s e i n  w i l l  c o v e r  d i s s o c i a t e d  f a t  p a r t i c l e s  t o  fo rm  p r o t e i n  l a y e r  b e f o r e  m u s c le -  f i b e r
te>n.

®ater do  n o t  mix w i t h  e a c h  o t h e r ,  t h e y  t e n d  t o  s e p a r a t e  a n d  a r e  e a s i l y  l o s t  d u r i n g  b o i l i n g  an d  fum ing s t a g e .  T h is  
4 IIQw p r o d u c t i o n  y i e l d ,  poor  q u a l i t y  a n d  bad  m o u t h - f e e l  o f  m eat p r o d u c t ,  

a v o id  o r  r e d u c e  l o s s  o f  d i s s o c i a t e d  f a t ,  on e  way i s  t o  make i t  e m u l s i f i e d ,  an d  t h i s , c a s e  o f  meat mash, i s

a  l a y e r  o f  p r o t e i n  n u m e r a to r ,  f o rm in g  a  s t a b l e  f a t -  p r o t e i n

'"«Uff

As a
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"» h,

r e s u l t ,  m u sc le  f i b e r  p r o t e i n  w i l l  be  sa v e d  a n d  fo rm  a  b e t t e r  n e tw o rk  s t r u c t u r e .  T h is  a s p e c t  i s  much b e t t e r  

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

° nd l y ,  t h e  a d d i t i o n  o f  sodium  c a s e i n a t e  wi l l  h e l p  g e n e r a t e  f i n e  f a t  p a r t i c l e s  in  c u t t i n g  a n d  m ix in g  s t a g e .  They 

s o a k e d  a n d  e x p a n d e d  m u sc le  f i b e r ,  s u c h  lo d g in g  f a t  p a r t i c l e s  h e l p  t o  p r e v e n t  m u sc le  f i b e r  o v e r -  c o n t r a c t i o n  

t r e a t m e n t .  T h e r e f o r e ,  d i s s o c i a t i o n  o f  w a t e r ,  f a t  an d  c o n g e a l  g l u e  h ave  d e c r e a s e d .

in

The th
' r d ,  sod ium  c a s e i n a t e  c a n  a b s o r b  a s  much a s  t h r e e  t i m e s  o f  w a te r  a s s  i t s e l f .  

*he

Sh

Forth,
r ®otic

temí

b e c a u s e  c a s e i n  w i l l  n o t  c o n g e a l  a t  norm al p a s t e u r i z a t i o n  t e m p e r a t u r e ,  t h e r e  i s  n e i t h e r

"■«sh
®Ulsifi

nor  f a t  s e p a r a t i n g  an d  m ix in g  o f  e m u l s i f i e d  f a t  p a r t i c l e s .  I t s  e m u l s i f y i n g  c a p a c i t y  i s  n o t  a f f e c t e d  

'P e r a t u r e ,  an d  d o e s  n o t  r e q u i r e  r i g o r o u s  t e m p e r a t u r e  c o n t r o l  d u r i n g  c u t t i n g  s t a g e  (Se e  F i g u r e l ) .

e d  by sodium  c a s e i n a t e ,  t h e  meat

%tPut * ' * ‘ Ay a nd  t e x t u r e  a r e  im proved,

•ti
° ns r e l a x e d .

i n c r e a s e d  a n d  p r o c e s s i n g

%
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p r e ~®aking e m u l s i f y i n g  a g e n t  c a n  be  

s °d ium  c a s e i n a t e / c h i c k e n  s k i n s / w a t e r .J g ■ _
*6 * n made i s  a  k i n d  o f  mi l k  w h i t e  cream

° und i t  .
*s a  p se u d o  p l a s t i c  f l u i d  by
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----------- *  Tinal chopj>inj} tempeintd/ of the
F i g u r e  1. I n f l u e n c e  o f  sodium  * c a s e ' in a te  on t h e  s t a b i l i t y  o f  a  meat 

e m u l s io n  in  d e p e n d e n c e  on t h e  f i n a l  c h o p p in g  t e m p e r a t u r e
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d e t e r m i n i n g  i t s  r h e o l o g i c a l  b e h a v i o r .  F i g u r e  2 shows t h e  d e t e r m i n i n g  

r e s u l t s  o f  c h i c k e n  f a t s  e m u l s io n  ( 118: 8) .  The f a t  p a r t i c l e s  a r e  v e r y  sm a ll  

an d  e v e n .  The e m u l s io n  a p p e a r s  e v e n  t o o  u nde r  an  e l e m e n t a r y  m ic r o s c o p e  an d  

h a s  no l a y e r s  a f t e r  s e t t i n g  f o r  some t im e .

The p r e -m a k in g  e m u l s i f y i n g  a g e n t  i s  a n  e m u l s i f i e d  s y s t e m  o f  o i l  c o v e r e d  

by w ate r»  an d  t h e  f a c t o r s  a f f e c t i n g  i t s  s t a b i l i t y  in c lu d e :

( 1) R a t i o  o f  raw m a t e r i a l s ;  (2) Type o f  f a t s ;  ( 3) O rder  o f  raw 

m a t e r i a l s  ad d ed ;  (4) L e n g th  o f  t im e  o f  e m u l s i f i c a t i o n ;  (5) E m u l s i f y i n g  

t e m p e r a t u r e ;  (6) Volume o f  m e c h a n ic a l  e n e r g y  a d d e d  in  e m u l s i f i c a t i o n .  S i n c e  

t h e  f i r s t  t wo f a c t o r s  a r e  a f f e c t e d  by raw m a t e r i a l s »  we c a n  c h o o s e  t o  u s e  

i n s i d e  o rg a n  f a t s  a n d  s k i n s  o f  f r e s h  c h i c k e n s .  As f o r  E m u ls io n .  sodium 

c a s e i n a t e  i s  g e n e r a l l y  a c c e p t e d .  Yhen we u s e  h i g h - v i s c o s i t y  sod ium  c a s e i n a t e .

r a t i o  o f  sod ium  c a s e i n a t e : f a t s  ( o r  s k i n s ) ;  w a te r  i s  a b o u t  1: 8~ 10: 10~ 10: 8. The o r d e r  o f  i n p u t  s h o u l d  be a s  su c h :  f a t s

— >sodium c a s e i n a t e ------ > w a te r .  The l a s t  t h r e e  f a c t o r s  a r e  t h e  i m p o r t a n t  t e c h n o l o g i c a l  c o n d i t i o n s  in  t h e  making o f  emuls>°n
A  -rable

We d e s i g n e d  o r t h o g o n a l  t e s t  p ro g ram  (Lg3» )  o f  t h r e e  f a c t o r s  a n d  t h r e e  s e t s  o f  t e s t  c o n d i t i o n s ,  w h ich  a r e  g i v e n  t o

F i g u r e  2. V i s c o s i t y  o f  c h i c k e n

aû M> Ÿ
—*• sheaHnQ wte

i ck en  f**s

(ski«'r

2» an d  3. Ve a l s o  s t u d i e d  t h e  t e c h n o l o g i c a l  c o n d i t i o n s  i n  t h e  making o f  e m u l s io n  o f  c h i c k e n  f a t s ,  s k i n s  and  c^' 

f a t s / s k i n .  S e l e c t i o n  o f  o b j e c t i v e  was made by m e a s u r in g  d e h y d r a t i o n  v a l u e  o r  s e n s o r y  t e s t  mark .  (As e m u l s io n  lS

:k*

s t a b l e ,  h y d r o p h o s i c  v a l u e  i s  n o t  e a s y  t o  m e a s u re ,  We s h o u l d  make a  c o m p r e h e n s iv e  

r e t a i n i n g  c a p a c i t y ,  v e l o c i t y ,  a n d  e x t e n d i b i 1i t y ) .

T a b le  1. The Making o f  C h ic k e n  F a t  E m uls ion

e v a l u a t i o n  a c c o r d i n g  *°
»a\ei

T a b le  2. The Making o f  S k in  E m u ls io n

^ v Ç a c t o r
T e s t ^ V .

A
T e m p e ra tu r e ( t>

B
S p eed  o f  R ota t ion(R PM )

C
Time(Min

1 40 700 3

2 50 1000 5

3 60 1330 7

^ \ Ç a c t o r
T e s t

A
T e m p e r a t u r e ^ )

B
S peed  o f  R ota t ion (R PM )

C
Time^*n

1 30 700 4 ^

2 40 1000 6̂

3 50 1330

With t h e  optimum t e c h n o l o g i c a l  c o n d i t i o n s  

fo u n d .  we made an  e x c e l l e n t  e m u l s i o n .  an d  

r e s e a r c h e d  a n d  d e t e r m i n e d  t h e  m a n u f a c t u r i n g

t e c h n o l o g y  o f  c h i c k e n  s a u s a g e  and  

c h i c k e n / f l e s h  s a u s a g e .  A c o m p a r i s o n  o f

p r o d u c t  q u a l i t y  wi t h  a nd w i t h o u t  e m u l s io n  was 

a l s o  made.

3. EXPERIMENT METHOD

3.1 The making t e c h n o l o g y  o f  e m u l s io n

3. 1.1 C h ick e n  f a t s  e m u l s io n  ( sod ium  c a s e i n a t e

: f a t s : w a t e r = l : 8: 8)

F r e s h  c h i c k e n  f a t s

T a b l e  3. The Making o f  S k i n / C h i c k e n  F a t  Emuls ion

' x F a c t o r A 8
T e s t T e m p e ra tu r e  ( *C) S peed  o f  R o t a t i o n  (RPM) Ti

1 40 o o

i
2 50 1000

3 60 1330
__

sodium  c a s e i n a t e  
T

s q K
r

- > p r e - o u t t i n g — > c u t t i n g ----1----- >30' — je m u ls io i
r

w a te r

- >hea t  i ng—  >cen t  r  i f  u g a 1— > a p p r a i s a l  
lOOt 45'  3000p 15'

3. 1.2 C h ick e n  s k i n  e m u l s io n  (so d iu m  c a s e i n a t e ; s k i n s : w a t e r = l : 6: 6)

f r e s h  c h i c k e n  s k i n a e m u ls io r  — > h e a t in g — » c e n t r i f u g a l  >®PFf 
----------  lOOt 45'  300rpm 15'

3. 1.3 C h ic k e n  s k i n  a n d  f a t s  e m u l s io n  (so d iu m  c a s e i n a t e : s k i n s : f a t s : w a t e r ^ l : 8; 8: 8)

f r e s h  s k i n  an d  f a t s

sodium  c a s e i n a t e  1 w a te r

>pre(>oi 1------ > p re -c u t t  ing— >cuti  ing— ------- 1-------- >30'— > emulsion — >heat ing— >centr  i fuga 1
.» ------H  •->----------  lOdfc 4 5 '  300rpm 15'

s a l t
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3.2 tk
e making t e c h n o l o g y  o f  p r o d u c t .  0.2 1 .

n ick en  s a u s a g e

t h i n  c h i c k e n 45 c o l d  w a te r 14
s a l t 2 f a t s  ( c h i c k e n ) 7
ni  t r  i t e 0.02 f r a g r a n t s 0.6
p h o s p h a t e 0.3 s k i n / f a t s  e m u l s io n 31

t e c h n o l o g i c a l  i n p u t  o r d e r :

Ÿ
ts

[abl*
.i«*
A

<in>

I

3.2.2

3.2.3

t h i c k e n f l e s h  s a u s a g e (a d d e d  wi t h emu 1s i o n )
E°rmula: t h i n  c h i c k e n 25 p o rk  f a t s 6

t h i n  p o rk 30 s a l t 2
p h o s p h a t e 2 n i t r i t e 0.02
emu1s  i on 20 f r a g r a n t s 0.6
s t a r c h 6 c o l d  w a te r 9

c c h n o l o g i c a l  i n p u t  o r d e r :  d i t t o .

t h i c k e n f l e s h  s a u s a g e ( w i t h o u t  e m u l s io n )
form ula : t h i n  c h i c k e n 25 c h i c k e n  s k i n 6.4

p h o s p h a t e 0.3 t h i n  p o rk 30
sod ium  c a s e i n a t e  0.8 f  r a g r a n t s 0.6
p o rk  f a t s 6 s t a r c h 6
s a l t 2 c h i c k e n  f a t s 6.4
c o l d  w a te r 15.4 n i t r i t e 0.02

Techno 1° g i c a l  i n p u t  o r d e r :  d i t t o .

EXpERlMENT RESULTS
’•1 Tl• 1

e x p e r im e n t  r e s u l t s  o f  t h e  making e m u l s io n  a r e  g i v e n  in  T a b leo. 0
Tabl

and  t h e  o h a r t  o f  v i s u a l  a n a l y s i s  a r e  g i v e n  in  F i g u r e  3. 4. 5.

e  The O r th o g o n a l  E x p e r im e n t  R e s u l t s T a b le  5. The O r th o g o n a l  E x p e r im en t  R e s u l t s

o f  Made C h ick e n  S k i n s  E m u l s i f i c a t i o n

^ v ^ a c t o r  
—^ J e s t ' v' ^

A B C
S e n s o r y  T e s t  Mark

1 2 3

1 1 1 1 2.01
2 1 2 2 2.93
3 1 3 3 4.40
4 2 1 2 4.11
5 2 2 3 2.14
6 2 3 1 3.12
7 3 1 3 4.57
8 3 2 1 3.72
9 3 3 2 4.09
K 9.34 10.69 8.85
K 9.37 8.79 11.13
K 12.38 11.61 11.11

X 3.11 3.56 2.95
3.12 2.93 3.71

\ 4.13 3.87 3.70
R

_______________
1.02 0.94

_________
0.76

—
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T a b le  6. The O r th o g o n a l  E x p e r im e n t  R e s u l t s
o f  Made S k i n s / C h ic k e n  F a t  E m u l s i f i c a t i o n

^ ^ F a c t o r
\ T e s r \

A B C
S e n s o r y  T e s t  Mark T

1 2 3

1 1 1 1 2.81
2 1 2 2 2.43
3 1 3 3 4.63
4 2 1 2 3.12
5 2 2 3 3.30
6 2 3 1 4.19
7 3 1 3 3.63 K
8 3 2 1 4.23 5
9 3 3 2 4.14
K, 9.87 9.56 11.23 4
Ka 10.61 9.96 9.59
h 12.00 12.96 11.56 a

I 3.29 3.19 3.74
1L 3.54 3.32 3.23 JL

4.00 4.32 3.85

R 0.71 1.13 0.62

(X, A *  A j  bi b» b3
("Figure 3)

c, a  Cj

a, Ai a ,  b, b, b3
(Tigure^)

G Ck Cj fti ^  3̂ b, b* 63
(Ti^ttire A-)

T l

F i g u r e  3. 4» 5 V is u a l  A n a l y s i s  o f  o r t h o g o n a l  exper i® ent

From t a b l e  4 a n d  f i g u r e  3» we c o n c l u d e  t h a t  t h e  optimum t e c h n o l o g i c a l  c o n d i t i o n  o f  making c h i c k e n  f a t s  e®u’S

i s  o f  Aj Ba Cj an d  60 *C* 1000 rpm* 7 m i n u t e s .

From t a b l e  5 a n d  f i g u r e  4» we c o n c l u d e  t h a t  t h e  optimum t e c h n o l o g i c a l  c o n d i t i o n  o f  making s k i n  e m u ls io n  *s ^

B^Cjand 50 fc* 1330 rpm* 6 m in u te s .

From t a b l e  6 an d  f i g u r e  5» we c o n c l u d e  t h a t  t h e  optimum t e c h n o l o g i c a l  c o n d i t i o n  o f  making s k i n / c h i c k e n

¡«1

e m u l s io n  i s  o f  A^B^C^and 60 C* 1330 rpm* 10 m in u te s*  an d  s k i n  a n d  e m u l s io n  h ave  

r e t a i n i n g  c a p a c i t y .
t h e  h i g h e s t  v i s c o s i t y  an d  b es t

n
*(A]

4.2 The o r g a n o l e p t i c  i n v e s t i g a t i o n  o f  c h i c k e n  an d  c h i c k e n / f l e s h  s a u s a g e  an d  r e l a t e  y i e l d  a n d  e l a s t i c  f o r c e  reo°v< 
v a l u e s  a r e  g i v e n  in  T a b l e  7.

r«fi

T a b le  7. R e s u l t s  o f  O r g a n o l e p t i c  I n v e s t i g a t i o n  a n d  t h e  V a lu e  o f  P h y s i c a l  D e t e r m i n a t i o n

^ ^ ^ T a r g e t
K i n d ^ < .

S e c t i o n O u t s i d e
A pp ea ran ce

T a s t e  and  
F 1av o r

C o lo r Y i e l d  V alue*  
(g /o n f  )

E l a s t i c  F o rc e  
R e co v e ry  V a lu e  ( 7. )

Ch i cken  
S a u sa g e

F i n e  and  
Smooth

F a i r Tender*  O f f e n s i v e  
Ch i c k e n  Sme11

Mi l k
W hite

307-420 81.6

C h i c k e n /F l e s h  
S a u sa g e  (w i th  

( E m u l s i f i c a t i o n

F in e
an d

Smooth
F a i r

Tender* l e s s  
O f f e n s i v e  
Ch i c k e n  Sme11

L ig h t
Red 291-430 66.5

C h i c k e n /F l e s h  
S a u s a g e  (no  

( E m u l s i f i c a t i o n
C o a rs e

Has
s e p a r a t e d  

o i  1

G r e a t e s t  
O f f e n s i v e  
C h ic k e n  Smell

Red 274-291 92.1

* d e t e r m i n e d  by u n i v e r s a l  r h e o l o g i c a l  i n s t r u m e n t  made in  Ja p a n  a n d  r e c o r d e d  in  F i g u r e  6 
From t a b l e  7. we l e a r n t  t h a t  p r o d u c t s  w i th  p r e -  making e m u l s i f y i n g  a g e n t  added t e n d  t o  h a v e  a  sm ooth s ®'

,ct*»"'ll

we make t h e  f o l l o w in g

s o f t  m o u t h - f e l l *  l e s s  o f f e n s i v e  c h i c k e n  s m e ll  an d  no s e p a r a t e d  o i l .  The t h i r d  k i n d  i s  f l e x i b l e  a n d  e a s y  t o  o r *  

h a r d  t o  b reak*  wh i l e  t h e  f i r s t  a nd  t h e  s e c o n d  o n e s  a r e  h a r d e r  b u t  e a s y  t o  c u t .  

t h i r d  k in d .

5. CONCLUSION

From t h e  ab o v e  a n a l y s i s *  

c o n c l u s i o n :

( 1) The e f f e c t  t h a t  sodium  c a s e i n a t e  be  a p p l i e d  in  

p r e -m a k in g  e m u l s i f y i n g  a g e n t  in  p o u l t r y  s a u s a g e  i s  

a p p a r e n t  and  f a v o r a b l e .  A p p l i c a t i o n  o f  i n f e r i o r  

m a t e r i a l s  an d  l e f t o v e r  b i t s  an d  e n d s  i s  f e a s i b l e *  

e f f e c t i v e  an d  s u c c e s s f u l .

w\ «n

e a s y  t o c u t . T h e i r  chew in g t a s t e  i s  b e t t e r

1
9

• 1 
; l J 1 1

ll 1 . '1 |! 1 \  )

P «j *
J 1 1 1

n

1
1
» ! 1 ! 1 1

|« j  1
j 1 >i 1 i1

______i

- v —
Ü 1 :

i ------4  1— U : i r■ ■ n  ! ■

I I  1
1 * ! , l 1 ¡1
l____ l | 1..JI. L .  M  (■

th*» s

k

u®*n
(2) The optimum t e c h n o l o g i c a l  c o n d i t i o n s  o f  t h e  t h r e e  

p r e -m a k in g  e m u l s i f y i n g  a g e n t s  a r e :

F i g u r e  6. C h a r t  made wi t h  u n i v e r s a l  r h e o l o g i c a l  i n s *r
A. Chicken fat* eeulslon 80*C, 1000 rp*. chopping 7 aleute*
B. Skin* emulsion 50*C. ISJ0 ipa. chopping B aI nates
C. Sklns/chlcken fats emulsion 601. 1330 rpe. chopping 10
(3) Skins/chicken fat* emulsion has the best effect •"<* •* f8. REFERENCES
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