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^ish meat i s  used comparat ive ly  r e c e n t l y  f o r  the product ion o f  f i s h  sausages. In combinat ion wi t h domestic 
animals meat some products wi th  high n u t r i t i o n a l  value and b i o l o g i c a l  worth can be obt ai ned.  For the purpose 
Af ferent  kinds o f  i n d u s t r i a l  f i s h  can be used. Sea f i s h ,  however, (1)  have advantage up to now and f reshwater  
l s h raw m at er i a l s  which have a s p e c i f i c  composi t ion are more r a r e l y  used.

g e n t l y  an importance aqui res the Hypophthalmichtys m o l i t r i x .  According t o  our i n v e s t i g a t i o n s  i t s  meat has 
s u i t a b l e  f o r  the product ion o f  sausages techno log ica l  n r o oe r t i e s .  Besides t h a t  i t  has very wel l  expressed 

lavour p r op er t ie s  w i t ho u t  t a s t i n g  the sl ime - f lavour o f  Hypophthalmichtys m o l i t r i x .  When jux t apos i ng our own 
kperimental  data taken from o ther  s tudies  ( 2,  3) i t  has been obtained t h a t  n r o t e i n  substances o f  Hyoophtal -  

^ ichtys m o l i t r i x  are in g r ea te s t  q u a n t i t y  i n  comparison wi th  o ther  f i s h  from the f a m i l y  o f  H . m o l i t r i x .  Having 
^ade the ana lys i s  o f  p ro t e i n  amino ac id composi t ion we have determined t h a t  the H . m o l i t r i x  composi t ion i s  

lni i i ar  to those o f  H . m o l i t r i x ,  and the sum t o t a l  q u a n t i t y  o f  amino acids i s  in percents more than t h a t  in the 
eat  o f  c a t t l e  and ca lves.  Comparing the q u a n t i t y  o f  i r r e p l a c ea b l e  amino acids expressed towards t reon ine 

P^ i r i g  in mind H . m o l i t r i x  meat o f  ruminant  c a t t l e  and H . m o l i t r i x ,  conformable to man needs (according to the 
requi rements)  i t  can be seen t h a t  having in  mind i t s  b i o l o g i c a l  value the H . m o l i t r i x  does not  y i e l d  to 

,®al and beef  and t o  the meat o f  H . m o l i t r i x .  Consequent ly,  t h i s  a va luable f i s h  wi th  a high n u t r i t i o n a l  and 
lo l og i ca l  value which can s a t i s f y  complete ly  the needs o f  human organism from energy and the necessary f o r  the 

Processes o f  b iosyn t hes is  amino ac ids.
j|aving in mind these f ormu l a t ions  we created q technology and subjected to study the obtained f i s h  sausage 
s regards the changes in  the p ro te in  amino acid composi t ion in the raw m a t e r i a l ,  in the h a l f - f i n i s h e d  mater ia l  

, nc) in the ready products .  The i d e n t i f i c a t i o n  and determining the q u a n t i t y  of  the separate amino acids we did 
y means o f  l a bo ra t o r y  samples, h y d r o l i s i s  w i th  the helD o f  amino-analyser  "Perk in Elmer",  model KLA-5, according 
0 the method o f  Moore and Ste in ( 4) .

The p re s c r i p t i o n s  have been created wi t h the help o f  mathematical  model l i ng .  Some l i m i t a t i o n s  have been put as 
eqards the percent  contents o f  f i s h  f i l l i n g ,  beef  and bacon as regards p r o t e in  q u a n t i t i e s  and dry substances.

, s a purpose f u n c t i on  the c o nd i t i on  f o r  the product ion o f  a product  having a comparat ive ly  reasonable pr i ce  
as been assigned.  On t h i s  basis the product ion o f  a cooked sausage wi t h the f o l l o w i n g  composi t ion : minced 
eat o f  H . m o l i t r i x  -  60 %  beef ,  beef  -  25 %, and bacon -  15 %, has been experimented.

Pje techno log ica l  diagramme t h a t  has been created by us f o r  the product ion o f  sausages i s  the f o l l o w i n g  : 
Production and preparat i on  o f  H . m o l i t r i x  f a r c e ,  as wel l  as a preparat i on  o f  o t her  meat components, i nc l ud in g 
a ' t i n g  and r i p e n i n g ;  product ion o f  a f i l l i n g  mass; f i l l i n g  in  coat s;  scorch ing;  cooking and co o l i n g .  The

as°duct ion o f  the f i l l i n g  mass i s  done on a c u t e r .  With the purpose o f  studying the thermal processing in f luence  
f , as the s t r u c t u r i n g  the f i l l i n g  mass on the change o f  p ro te in  amino ac id  composi t ion,  three v a r i a n t s  o f  
, ah sausages have been studied : I v a r i a n t  : to the homogenized f i l l i n g  in  the cu t er  bacon i s  added and the 
a p e r  i s  cut  to d e f i n i t e  dimensions -  i . e .  the so c a l l e d  s t r u c t u r a l  saasage i s  obtai ned.  I t  i s  f i l l e d  i n to  
g c ^ f i c i a l  coats having a diameter  o f  20-22 mm, i t  i s  subjected i n i t i a l l y  to  a scorchinq a t  a temperature o f  

~°0°C in  the course o f  50-60 m i n . ,  and a f t e r  t h a t  to a cooking a t  76-78°C in  the course o f  30-35 min.

j i  Vai) i a n t  : to the homogenized f i l l i n q  mass in  the cu t er  bacon i s  added and i t  i s  cut  to d e f i n i t e  dimensions.
(.l® T i l l i n g  should be done in  natura l  coats having a diameter  o f  27-35 mm, the scorching being done a t  95°C in

course o f  70-80 m i n . ,  and the cooking at  76-78°C in  the course o f  35-40 min.the

ij! 1 v ar i a n t  : i n  the cute homogenizinq i s  being done o f  the three basic components, and the obtained uni form 
* 1 s  also f i l l e d  i n to  nat ur al  coats wi t h a diameter  o f  20-22 mm and i s  being processed t h e rm a l l y  i n  the same 
t u i t i o n s  as wi t h v a r i a n t  I ,  and as a r e s u l t  n ons t r uc t ura l  sausage.

c Sardless o f  the d i f f e r e n t  modes o f  thermal  processing the cooking stops when reachinq a temperature in  the
ar nt re ° f  t c = 72°C. A f t e r  the coo l ing  o f  the so c a l l e d  sausages l a b o ra t o r y  samples have been prepared,  which 
bve O b j e c t e d  to a na l ys i s .  The data obtained f o r  the p ro t e i ns  amino ac id composi t ion in the samnles studied
bg Us are in t roduced in  t ab l es  1 and 2. Some c h a r a c t e r i s t i c  changes appear inq in  amino acid composi t ion can
^ n° t i c e d  in  t h e i r  c o n s i d e r a t i o n .
a ® d i f f erences  i n  the d i f f e r e n t  amino ac id contents between the samples o f  the three v a r i a n t s  f i l l i n g  mass 
r a, . the raw mat er ia l  are due probably to the a d d i t i o n  o f  o ther  meat raw m at er i a l s  which change t h e i r  percent  
That0 ' For examPl e > t h a t  i s  the way to decrease the r e l a t i v e  contents o f  l e uc in e,  l y s i n e ,  a s p a r t i c  a c id ,  whi le 

T o f  t hreon ine ,  a l an i ne ,  g l y c i n e ,  p r o l i ne  and h y dr ox io r o l i n e  increases.
a ® thermal processing o f  f i s h  sausages does not  cause such changes i n  the ready products which could lead to 

lowering o f  t h e i r  b i o l o g i c a l  va lue.  The contents o f  i r r ep l ac e ab l e  amino acids as regards the f i l l i n g  mass are 
m° s t  not  changed.
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AMINO ACID COMPOSITION OF RAW FISH MATERIAL, SEMIMANUFACTURE AND 
READY SAUSAGES

TABLE 1

Amino acid 
g/100 g 
p ro t e i n

Fish
farce

F i l l i n g  mass f i s h  sausaqe

I
va r i  ant

I I
v a r i a n t

I I I
v a r i a n t

I
v a r i a n t

I I
v a r i a n t

I I I
v a r i a n t

VALINE 4,98 4,94 5,05 5,02 4,98 4,96 4 ,97
ISOLEUCINE 4,39 4,39 4,41 4,42 4,74 4,52 4 ,58
LEUCINE 8,46 7,84 8,01 8,11 8,35 7,99 8.,23
LYSINE 10,92 9,89 9,68 9,90 9,67 9,66 10.,03
METHIONINE 2,96 2,68 2,73 2,67 2,76 2,82 2.,89
CYSTINE 0,39 0,50 0,40 0,43 0,77 0,64 0,,68
THREONINE 4,13 4,29 4,36 4,55 4,48 4,37 4,,48
TRYPTOPHAN 1,05 0,88 0,82 0,92 0,89 1,09 0.,97
TYROSINE 3,68 3,09 3,53 3,36 3,44 3,48 3.,46
PHENILALANINE 4,36 3,92 4,28 4,08 4,32 4,31 4.,34
ALANINE 6,01 6,38 6,52 6,33 6,15 6,27 6.,17
ARGININE 6,48 6,58 6,29 6,21 6,18 6,30 6.,50
ASPARTIC ACID 11,56 10,22 10,21 19,49 9,62 9,64 9.,76
GLYCINE 5,08 6,60 7,00 5,94 5,55 6,10 6.,70
GLUTAMIC ACID 14,92 14,26 14,17 14,40 14,86 14,68 14.,53
PROLINE 3,02 4,36 4,46 3,71 3,86 4,23 3,,71
SERINE 3,84 3,78 4,01 4,04 4,15 4,10 4.,14
HYDROXIPROLINE 0,55 2,20 1,56 1,06 1,78 1,40 1.,22
HISTIDINE 3,21 3,22 3,50 3,36 3,44 3,45 3,,53

A c e r t a i n  decrease can be not iced in  a s p a r t i c  a c i d ,  p r o l i n e ,  and h y d r o x i p r o l i n e .  As regards the f i s h  raw 
mat er ia l  i n  the f i n a l  product  the contents o f  l eu c i ne ,  l y s i n e ,  a s p a r t i c  a c i d ,  g lu tamic  ac id decreases, whi le  
t h a t  o f  c y s t i n e ,  t h r eo n i ne ,  g l y c i n e ,  p r o l i n e ,  h y d ro x i p r o l i ne  increases,  e t c .

We should n ot i ce  t h a t  having in  mind the mode wi th  a more cont inuous thermal  processing a product  w i t h decreased 
contents o f  some o f  the i r r ep l ac e ab l e  amino acids ( v a r i a n t  I I )  can be produced which i n f luences  neg at i ve ly  
upon the index E/T (43,83 %).  The value o f  the b i o l o g i c a l  v a l i d i t y  o f  the index chemical  score (Table 2) 
shows t h a t  a f t e r  the thermal processing the amino ac id numbers are preserved comoarat i ve l y  h igh.  The three 
v a r i a n t s  are used f o r  the product ion o f  products having a c e r t a i n  reserve o f  aminoqramme o f  FAO/SZO, 1973, as 
regards the contents o f  amino acids named l y s i n e ,  t y r o s i n e ,  p h en i l a l an in e.

AMINO ACIDS SCORE
Table 2

Amino acid
g/100
p ro te in

Fish
farce

F i l l i n g  mass Fish sausage

I
v a r i a n t

I I
v a r i a n t

I I I
v a r i a n t

I
v a r i a n t

I I
v a r i a n t

I I I
v a r i a n t

VALINE 100 99 101 100 100 99 99
ISOLEUCINE 110 110 110 111 118 113 115
LEUCINE 121 112 114 116 119 114 118
LYSINE 199 180 176 180 176 176 182
METHIONINE
CYSTINE 96 91 89 88 101 99 102
TRYTOPHAN 105 88 82 82 89 109 97
TYROSINE
PHENILALANINE 134 117 130 124 129 130 130

i r r e p l a c e a b l e / 45,32 42,42 43,27 43,45 44,41 43,83 44,63
t o t a l  q u a n t i t y
amino acids
/ i nd ex  E/T/

The same can be said i n  a way f o r  l euc ine ,  i so l e u c i n e ,  but  these amino acids have a lower score a t  v a r i a n t  H> 
as a r e s u l t  o f  a more cont inuous thermal i n f l u en c e.  The f o l l o w i n g  amino acids can l i m i t  the b i o l o g i c a l  value : 
t ryptophan a t  v a r i a n t  I and I I I ,  and a t  v a r i a n t  I I  -  su lphurcon t a i n i ng  amino acids methionine and c ys t i ne .  
Besides t h a t  v a l i n e  has lower amino ac id number a t  the t hree v a r i a n t s ,  too.
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