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muscle p ro te in . I f  the e le c tro s ta tic  
g ra v ita tio n a l fo rce  among p ro te in  m olecular is  
enhanced, the w ater in  p ro te in  s tru c tu re  w ill  
be forced out o f the netw ork, ju s t lik e  the 
water goes out from a sponge. The WHC o f meat 
w ill reduce. I f  the e le c tro s ta tic  re p u ls ive  
fo rce among p ro te in  m olecules is  increased, the 
expansion v a il appear in  the net s tru c tu re  of 
p ro te in , the volume o f p ro te in  T a ll be 
enhanced, and WHC value c f meat v a il be ra ised  
too .
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. °^6SS o f making sausage products, the  
/J ^  q u a lity  o f sausage products
i^ )  0f ¥  a ffe c te d  by w ater ho ld ing  cap acity  

n e a t. WHC o f meat is  the 
ii the '^ aci t y  o f w ater content in  raw meat 
t> t l v a ^ e d  to  meat. WHC o f meat is  
. W * e c t e d  w ith  the te x tu re ,
(v ^ e  p ' d ic in g , e la s t ic ity  and ta s te  o f 

6k ê |e r t ^ UCts‘ T herefo re , ^  is  noted by 
SSf!v'- J" over the w orld on how to  best 

w ater o f ground meat and the added 
9 the processing very  w e ll.

s Products is  a ffe c te d  by a lo t  o f 
w ater ho ld ing  cap ac ity  o f 

***? the, and th e te c h n ic a l cond itionsthe
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^ t ^ ^ l  ®eatSnt ^  !nuscle t;i-SSUe c f a l l  kind

%
70% • \ ls  around 70-75%. Of a l l  the 
the i- - ^ n mE ° t ih r i ls  and 20% in  sarco-

fiv ^ s c ie can flo w  fre e ly  and stays in

¡5 ' the i  «‘y o iio r iis  and ¿ m  in  sar 
^  The ^  ^  w ater is  in  connective  

\  J^ te r J *a te r a x is ts  in  th ree  form s: one is

V  
%  S

fibe:rs and fib e r  gaps. The secondtfi, 4.n nw. yauü. i l ic £>c
0f  °^ A h rils . Due to  the sp ec ia l 
to  ? o f i^ i l s ,  the w ater o f form  is

in •“jf

^ c h  ° ut .  Tlie la s t one is  bound 
form-J f  w ater f ilm . The w ater 

^ W ^ tn h a i f  ^  t l̂e e le c tro s ta tic
9toupg orcs among the m olecular and 

0Un<̂  the p ro te in  o f muscles.

^ Ssihg i« ' ^  Preserved during  the
notthe w ater th a t does 

S c-*-°seive ^orffiatio n  o f the w ater or 
d elated  w ith  the network o f

In  the process o f making sausage products, the  
p ro te in  in  the sausage w i l l  be denatured by 
h eatin g , and the p o la r ra d ic a l in  the p ro te in  
m olecular chain w i l l  backtum  to  it s  in n e r, and 
the e le c tro s ta tic  re p u ls iv e  fo rce  w i l l  be 
reduced, the muscles w i l l  sh rin k a u to m a tic a lly , 
thus the volume o f muscle becomes le s s , much 
meat ju ic e  is  fo rced  out o f muscles, 
consequently, WHC o f meat is  reduced.

The o b je c tiv e  o f th is  research is  to  study the  
processing p ro p e rtie s  and WHC of ground meat. 
According to  China Food S an ita ry  R egu lation , i f  
a c id , a lk a li, polyphosphate, sodium c h lo rid e  
and is o la te d  soybean p ro te in  are added to  the  
ground meat, the p ro p e rtie s  and WHC o f ground 
meat in  the processing w i l l  be im proved. The 
d e s ira b le  charge ra t io  o f sausage products is  
concluded to  improve WHC o f ground m eat. I t  
plays an im portant ro le  in  the p ra c tic e , and 
enhances the cooking y ie ld  and the q u a lity  o f 
sausage products.

MATERIALS AND METHODS

(A) Experim ent m a te ria l:

1 . Raw meat m a te ria l: frozen  & a it  meat which 
has been removed from a l l  trim m able fa t  and 
connective tis s u e .

2 . A d d itiv e :
(1) Sodium pyrophosphate (Na^Pz 0 7) : a n a ly tic a lly  
pure (a .p ) , provided by B e ijin g  Red S tar 
C hanical P lan t
(2) Sodium tri-p o lyp h o sp h ate  (Na$Pj 0 I0) : 
chem ically  pure (c .p ) , provide by B e ijin g  Red 
S tar Chemical P lan t
(3) Sodium hexametaphosphate (NaPOj)«: 
chem ically  pure, provided by T ian  J in  Chemical 
Agent P lan t
(4) Sodium c h lo rid e : e d ib le  s a lt
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(5) Is o la te d  soybean p ro te in : contain  over 90% 
p ro te in , provided by J i L in  Qian Guo Q i P ro te in  
Factory

(B) Experim ental instrum ents

a: wet area (mm2-)
b: meat f ilm  area (mm2-)
61 .10 : the w ater which f i l t e r  paper

in  a u n it a rea .
M: to ta l w ater content in  the s

ca»«*

art*«*
1 . G rinder: p la te  0.32cm

2. High speed c e n trifu g e : Model L G -2.4 , 
maximum ro ta tio n  ra te  is  10,000 rpm ., 
c e n trifu g e  tube: 6X40ml, B e ijin g  M edical 
C entrifug e  Factory

3 . Microwave oven: Model ER-692, power 
consumption: 1250 W, microwave output: 650 W, 
microwave frequency: 2450 Hz, made by China 
E le c tro n ic  Instrum ent In d u s try  Company 778 
Factory

4 . Pressure gage fo r  measuring WHC o f meat 
pressure: 0 - 3 5  Kg/cnrj made by H e ilo n g jian g  
Commercial C ollege

5 . A n a ly tic a l balance
Maximum lo ad : 150 g , made by Xiang Y i Balance 
Instrum ent Factory

6 . P lan im eter: Model DQJI, made by Shanghai 
N a u tic a l Instrum ent Factory

(C) Experim ent Methods

3 . C ooked-centrifuge technique 
A pproxim ately a 10g meat sample was p la t 
glass beaker and the beaker was heated 3 ^  
fo r  10 m in. in  w ater b a th . A fte r h e a t i^ ^  
meat sample was c a re fu lly  removed tro ® ■ ^  

w ith  the a id  o f fo rcep s. When i t  cool 
room tem perature, i t  was wrapped in  c0  i 
c lo th in g  and p laced in to  a s ta in le s s  ^  ^  

c e n trifu g e  tube w ith  enough absorbent Jj 
the bottom . The samples are c e n tr ifu l63 ^  

m in, a t 10,000 rpm, then the samples 
tubes are  weighed. The WHC value are ca 
by the fo llo w in g  equation:

T B-A
WHC = (1---------)X100 = (1-------------)X1°°

M M

WHC —  w ater ho ld ing  C apacity i

T —  to ta l ju ic e  loss during hea 
c e n tr if .

B —  wt o f sample befo re  heating  
A —  wt o f sample a fte r  heating

c e n trifu g e . . g ^

M —  T o ta l w ater content in  safflP

1 . Sample p rep ara tio n
Lean muscles which had been removed a l l  
trim m able fa t  and the connective tissu e  is  
ground. The chem ical agents are  d isso lved  in  
d is t i lle d  w ater which weighs a t 5% o f m eat, i t  
is  then mixed and put in  0 -4  °C fo r  30 m inutes, 
then WHC o f meat are  tes ted  by pressing  
technique, cooked-centrifuge technique, and 
microwave oven h eatin g  method.

2 . P ressing method
A pproxim ately a 0 .5g  meat sample is  placed on 
f i l t e r  paper w ith  a 9cm d iam eter. I t  is  pressed 
fo r  1 m in. a t IBKg/crtfby a pressure gage. The 
areas are  measured by a p lan im eter and the  
percentage o f fre e  w ater is  c a lc u la te d  by the  
fo llo w in g  equation: 

a-b
B = (l-F )= l------------ X 61.10

M
B: % Bound w ater
F: % Free w ater

.JU
4 .Microwave oven h eatin g  method 
lOOg meat samples are  employed and P , $  

p e tr ic  d ish  (100X15mm) cover and 
5 b l. fo r  1 m inute. The pressure was ^  ^

and the meat samples were then put 1 . ute% ;; 
microwave oven, h ea tin g  i t  fo r two $ 
in te rn a l tem perature o f the products f i y  
76 -80°C. Heated products were sepat3  ̂ ^  

the p e tr ic  d ish  cover and drained t ? ^  

w ith  a fu n n e l, a fte r  th a t i t  was weJated ^  
d ia te ly , The cooking y ie ld  is  calcu  
fo llo w in g  equation:

W2 -  W,
y  = --------------X

Y: 
W : 
W,:

W2 :

W ,- W
% cooking y ie ld  
w eight o f p e tr ic  d ish  
to ta l w eight o f meat sample 
dish  befo re  h ea tin g  (?) .
to ta l wt o f meat sample5 311 

dish  a fte r  h eatin g  (9)
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^ULîS AND DISCUSSION

(A)
•eat^ fe c ts  o f ground meat PH value on WHC of

^ 6  pu
1JDti] Value ° i  meat w i l l  not stop changing 
$0̂  processing ends. C it r ic  ac id  and 
fof , Carhonate were employed in  ground meat 
Cet t r ' ^  value o f the meat. The cooked 
at < j^ Uge method was used to  te s t WHC o f meat

lu e ^ eren t v a lu e . The re la tio n  between PH 
foUc. 5 d ^  o f meat was shown in  the

7b

° ŵ nSr fig u re  (1 );

U ) H t  —  p H

64 
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Accq̂ j/  2  3  4 -  S  6  T  8  9 / 0 / 1  

^  low ^ to  tile  ^ o v e  fig u re , th e WHC o f meat 
t 0 ^ e n  th e PH value is  a t 5 .2 . This is  

^o$6 pH e is o e le c tr ic  p o in t o f muscle p ro te in  
^th  tv Valu e  was a t 5 .2  a ls o . This agrees 

^  isoel ^ encrnenon ° f  postmortem th a t happened 
bt p o in t. When the PH value is

^  M u e  irCta ” 10, ^  ■’■s l i f t e d  o ff  frctn 
ft s i3 t i f a t ° f  ground meat is  known to

ttein ■‘■eantly im proved, the reason is  th a t

-pH

>ctureStrilcture meat ds Protein 
a °^in ] '  ■ ̂  the amino acid molecular in 
ipij or ,1^  ̂  zwitterion +I%N-R-COO" when 
%  acî kali was added;

' £ £  *  added:
%  alkav ' Q X r+  H+A ->  N-R-COOH+A ;
* is added,
o i the3Jo? '<:0ci + B ->  HaN-R-COO + H^B

Ca. ̂ iar of protein is present as 
< 1qHs is ôns in acid media, as complex 
l̂ectr-j âli media and as zwitterions in 

c Point of protein.
_c*1* OH~

protein =--- -- protein”
■ex

Cati°n) (zwitterion) (complex anion)

The amount o f e le c tr ic  in  p ro te in  m olecular was 
enhanced by adding ac id  o r a lk a li, and the  
p ro te in  chain has the same amount o f e le c tr ic , 
re p u ls iv e  phenomena emerge. The d istance among 
th e chains o f p ro te in  are en larged, the  
s tru c tu re  o f p ro te in  was re laxed , and w ater 
m olecular goes in to  the gap o f p ro te in . The WHC 
is  thus increased . WHC o f ground meat would 
decrease as changing a c id ity  and a lk a li (PH<3, 
PH>10). Because excessive a c id ity  o r a lk a li 
would cause d enatu ratio n  o f meat p ro te in  and 
re s u lt in  changes o f the groups in  a c tin  and 
myosin peptide chains. The chem ical bond which 
was formed by the e le c tro s ta tic  a c tio n  o f sane 
negative charge group necessary to  support 
th ree-d im ensional s tru c tu re  was destroyed. In  
the m eanwhile, p o la r ra d ic a l in  the a c tin  and 
myosin was hidden due to  th e d enaturation  
a c tio n  o f ac id  and a lk a l i.  When the  
e le c tro s ta tic  re p u ls iv e  fo rces were reduced,
WHC o f ground meat would be la rg e ly  decreased.

(B)The e ffe c t o f sodium c h lo rid e  to  WHC o f*-
ground meat
I t  is  necessary to  add s a lt  to  meat products. 
This would improve not o n ly  the fla v o r o f meat 
products, but a lso  the cap ac ity  o f a n tis e p tic . 
Moreover, a t c e rta in  s a lt  co ncen tration , WHC of 
raw meat can be enhanced during the cu rin g .
When the sodium c h lo rid e  content is  between 
4 .6 -5 .8 % , the ground meat has a maximum WHC 
v a lu e . In  th e common process o f making sausage, 
3% o f sodium c h lo rid e  was added according to  
consumer need. In  the experim ent, 1%, 2%, 3% 
sodium c h lo rid e  was added re s p e c tiv e ly , and WHC 
o f meat is  shown in  the fo llo w in g  ta b le ;

M icro -
wave

Press Tech. oven
No. o f (%,B.W ) C en trifu g e  heating

treatm ent NaCl% (meaniSD) (meantSD) (meaniSD)
1 0 5 3 .6 4 tl.2 0  25.48±0.91 67 .00±0.40
2 1 64 .23±1.89 2 9 .3 3 *0 .5 5  76.99±0.41
3 2 80 .62±1 .37  44 .25±0.68 87.05+0.11
4 3 8 9 .3 1 *1 .8 4  45.27+0.54 8 7 .49 *0 .41

According to  th e ta b le , WHC o f meat is  enhanced 
as the amount o f sodium c h lo rid e  in creases. WHC 
is  increased by 35% by using pressing method, 
20% by using microwave oven h eatin g  method and 
cooked c e n trifu g e  method. The re s u lt proved 
th a t sodium c h lo rid e  has im portant e ffe c t on 
the WHC o f m eat.
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The reason why NaCl can increase WHC o f meat 
was th a t NaCl could a ffe c t the muscle fib e rs  
expansion, the expansion o f muscle fib e rs  is  
due to  the presence o f h igh  concentration  o f 
sodium c h lo rid e , th ere  were many c h lo rid e  ions  
bound in  the f ib r e . The increase o f n egative  
e le c tr ic  charge re s u lts  in  the increase o f 
e le c tro s ta tic  re p u ls iv e  fo rce  and th is  would 
enhance the m y o fib rils  expansion, and WHC of 
ground meat goes up. Sodium aceta te  could not 
cause the expansion o f m y o fib rils , we in fe r  i t  
is  ch lo rid e  ions th a t are  bound in  m y o fib rils , 
ra th e r than the sodium io n s . The fo llo w in g  
fig u re  shows th a t ch lo rid e  ions are bound in  
m y o fib rils .
2- M 21
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Another poss ib le  fu n ctio n  o f e d ib le  s a lt is  
th a t NaCl destroys the crosswise chain  
s tru c tu re  which prevents the expansion o f 
m y o fib rils . The high le v e l o f NaCl could cause 
the e le c tro ly s is  o f p ro te in  m olecular group. 
These crosswise chain s tru c tu res  represents the  
M -lin e , Z -lin e  and bound cross-b ridge th a t 
prevent the expansion in  m y o fib rils  o f these 
s tru c tu re , the m y o fib rils  expanding would go on 
sm oothly.
We could a lso  exp la in  the reasons why NaCl can 
enhance WHC o f ground meat by using the  
changing p ro te in  from g e l s ta te  to  c o llo id a l 
s ta te  a fte r  curing  w ith  NaCl.
The p ro te in  w ithout curing  ground meat is  in  
nonsoluble s ta te  o r g e l s ta te . A fte r cu ring  by 
the adaptable io n  s treng th  a c tio n , the  
nonsoluble p ro te in  is  turned in to  so lu b le  one, 
In  o th er words, the e x tra c tio n  o f myosin during  
curing  meat is  the main reason th a t WHC o f 
ground meat is  increased .
The myosin which is  in  g e l could absorb w ater 
to  expand, myosin i t s e l f  had a c e rta in  WHC, but 
the absorbent expansion which was formed by

so lv a tio n  was lim ite d . That is  to  say, w itW  (); 
enough ion  s treng th  myosin, the myosin co!ul 
absorb in f in ite  w ater to  expand from c o ll0* 
s o ls . T herefo re , WHC was lim ite d  in  a small 
range. In  the process o f h ea tin g , the non'P0 
ra d ic a l which had been hidden in  the side 
s tru c tu re  o f p ro te in  was exposed due to  the 
d en atu ra tio n . The appearance o f o i l  non-p°l 
ra d ic a l created  the environment o f rep u ls ive 
w ater, and WHC o f ground meat was g re a tly  
reduced. T h a t's  why non-curing meat lo s t mu 
w ater during  th e process o f sausage making- 
Due to  c u rin g , the c o llo id a l so ls o f myosin 
changed from lim ite d  expansion to  unlim ited  
expansion to  re a liz e  the h igh  s o lv a tio n . 1° 
c e rta in  ion  s tren g th , the processing of 
so lv a tio n  should be done as complete as 
possib le to  a llo w  WHC o f meat to  reach i ts 
maximum. _ .
In  the process o f sausage making, c o llo id  
so ls  o f myosin was se t fre e  iro n  the musc 
c e ll ,  and had adhesive e ffe c t. During 
h ea tin g , the c o llo id a l so ls absorbed sll'V (irgat 
w ater. A fte r co o lin g , meat product formed 9 ,p 
g e l enclosing  la rg e  amount o f w ater and 1 ^  
the in s id e  o f the network o f g e l, so as t0  
w ater-keeping  purpose.

(C) The e ffe c ts  o f polyphosphate 
R ecently , the meat researchers found tha 
phosphate, e s p e c ia lly  d iffe re n t kind of ^  

polyphosphate played a c tiv e  ro le  in  i®Pr°
WHC o f ground m eat. Polyphosphate could 
acce le ra te  WHC o f NaCl, th a t is  to  say< a
polyphosphate and sodium ch lo rid e  P°sse^  oi

co ord ination  fu n c tio n  on im proving the
ground m eat. I t  is  reported  th a t p°lyph°ŝ g oi  

could increase WHC by 10%-15%. The m ix e ^ j ^  

polyphosphate and sodium ch lo rid e  incre  
WHC by another 10% more than using NaCl ^
NajPj 0,o was allow ed to  use maximum amoun 
2g/Kg, and N^PJ 0 7 lg /K g . (NaPO^ l ^ '
China Food S an ita ry  R egu lation . During 
experim ent, the amount o f polyphosphate <■ 0f
added according to  the re g u la tio n , ^  
the ground meat was te s te d .

The WHC o f N a ^  Oio venMicrowave o w

(102*721

73’ j! 33 
74.12̂ '36 
75.2li°'3

Na^Pj Qo C e n trif.te c h
No. .(g/bg) (meaniS.D)
1 . 0 .45 28.77+0.75
2 . 0 .83 29.30+0.20
3 . 1.33 31.64+0.97
4 . 2 .00 32.54+0.10

h e a tir
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’ i * e 7a^l,e ° f  above ta b le  is  the average 
^ a r d  d e v ia tio n  o f th ree  in  four 
■̂el  te s ts  o f the samples

The WHC o f r% P2 0 7

lK ^ 07
Í2/Kg)_
0.22
0-45
0.67
0.89
1.00

C e n tr if . tech  
(mean+S.D) 
32.13+0.74  
32.68+0.60  
32.08+0.32  
31.97+0.42  
35.54+1.29

Microwave oven 
heatin g  fosantS. D) 

72.92+0.42  
75.40+0.12  
76.4310-21  
76.6111.21  
76.58+1.26

value o f ta b le  is  the average and 
d e v ia tio n  o f th ree  in  four p a ra lle l 
the samples.

WHC o f (NaPO^

. ^ C e n tr if . tech  Microwave oven

0 ^ 2
0.45
0.57
0.67
0.89
1.00

(meaniS.D) heating(m ean+S.D)
26.68+0.40 72.63+0.50
28.74+0.52 73.63+0.72
26.98+0.11 74.48+0.91
28.27+0.59 74.96+0.32
28.64+0.92 74.92+0.60
28.58+0.32 75.58+1.43

value o f ta b le  is the average and
sts of ae7ia t io n  o f th ree  in  fo u r p a ra lle l 

the samples.

f̂ llv
i ^  meat could be enhanced by 8-10%
■0 4^so5 Sa* ium tri-p o lyp h o sp h a te , 10% by Na^ 

j by {NaPO  ̂ According to  the data  
fcbe above ta b le s , WHC o f meat is  

s Vbos k en^ancsd as the amount o f
h™a^e increases the e ffe c t o f 

^ t^ ^ ^ e ta p h o s p h a te  to  WHC o f meat is  

Ŝ Po .^ ° bbe o th er two polyphosphates.
Ij7> Se It s  d is s o lu tio n  in  the w ater is  very

bg which was enhanced by polyphosphate 
h ;Vt)h<v.e, ed to  th e p ro p e rtie s  o f
N X “*6-
jjads ^ ^ t 6 produces a b u ffe r e ffe c t, which 

, Meat PH moving away from is o e le c tr ic  
O  isoe^ &in o r change o f PH which was away 

t r ic  P°^nt  would cause the  
to  expand, and change WHC o f meat, 

tori e ^ad the p ro p erties  o f sequesting  
\  i ri ‘ Ca2*  and Mg2+ which was bound 

^ /o f ib r ils  were sequested w ith

polyphosphate. And the carboxy was set fre e  
from meat p ro te in . Therefore i t  enhanced the 
e le c tro s ta tic  re p u ls iv e  fo rce  and lead  to  
expand three-d im ensional network in  p ro te in  
s tru c tu re ,' thus loosen the three-dim ensional 
network o f p ro te in  s tru c tu re , and w ater 
m oleculars become adherent a t the netw ork. 
Pyrophosphate and tri-p o lyp h o sp h ate  had the  
sp ec ia l usage to  the e le c tro ly s is  actomyosin o f 
muscle p ro te in . The actomysin which was formed 
during postmorten was e le c tro ly s iz e d  to  be 
a c tin  and myosin, the o r ig in a l network got 
back. The w ater m olecular went in to  the network 
again , so th a t WHC was enhanced, a t the same 
tim e myosin d isso lved  in  heatin g  duration  to  
form g rea t g e l, to  keep la rg e  amount w ater 
m oleculars.
Polyphosphate could enhance io n ic  s tre n g th . In  
c e rta in  range o f io n ic  s tren g th , the ground 
meat became c o llo id a l so ls as the dissolved  
myosin increased . As polyphosphate was added 
in to  ground meat in  the processing, i t  helped  
the myosin tu rn  in to  c o llo id a l so ls so as to  
increase WHC o f meat.
The h eating  denature o f myosin was prevented by 
polyphosphate added, so d id  WHC of meat.

(D) A p p lica tio n  o f myosin is o la te  p ro te in  (ISP) 
ISP is  a fu n c tio n a l soybean p ro te in . I t  
contained over 90% p ro te in , and had very  
strong fu n c tio n a lity , such as em ulsion, hold ing  
w ater, adhesion. ISP could absorb as much as 
th ree  to  fo u r tim e o f w ater.

WHC o f ISP

A dd ition  Press 
(%) Tech.

(mean+S.D)
0 . 69.63+1.87
3. 74.44+1.25
5 . 7 9 .8 1 il.9 4

C e n tr if. 
Tech.

(mean + S.D) 
17.22+0.72  
21.64+0.79  
27.42+1.28

Microwave 
oven heating  

(mean+S.D) 
68 .4  0+0.20
70 .8  0±0.5C
72 .9  0+0.40

According to  the data o f above ta b le , WHC o f 
meat was enhanced as the amount o f ISP 
increased . But a d d itio n  u s u a lly  is  c o n tro lle d  
below 5% fo r  soya odor co n sid eratio n .

(E) A p p lica tio n
According to  the above re s u lts , 0.4% o f 
polyphosphate and 5% ISP were added to  H arbin  
Red Sausage (H. R. S .) fo r the p ra c tic a l 
experim ent.
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H. R. S. contained mainly lean pork meat, pork 
fat, starch, garlic and other seasonings. H.R.
S. undergoes several processing procedures: 
cured ground, injected, baking, cooked, and 
smoked. It was an enjoyable meat product in 
northern China.

Moisture

(%)

cooking
yield
(%)

Color Odor

Added
Polyphosphate 
and ISP 36.61 109.73 dark

red
no
soya
odor

blank 26.74 91.33 dark
red

normal

Concluding from, the experiment, generally, the 
meat product output could be increased by 15- 
20% or so, and the quality of meat products are 
improved significantly. It has attained 
remarkable economic benefit.

CONCLUSION
A. WHC of meat could be remarkably enhanced by 
changing the PH value of ground meat, 
especially in Chinese cooking, the tenderness 
of neat could be improved after the aged beef 
and chicken were treated by adding alkali and 
acid, aged meat become easy to cook.
B. WHC of meat increases by adding sodium 
chloride, but it required a certain amount of 
NaCl. However, NaCl in products could be kept 
as low as 3% of meat by adding phosphates as 
much NaCl being added to meat during curing.
C. WHC of ground meat could be increased by 
sodium tri-polyphosphate, pyrophosphate and 
hexametaphosphate. This technique can be widely 
applied to production of meat products.
D. The output would be enhanced by 15-20% when 
NaCl, polyphosphate and ISP were added to the 
ground meat products. And the quality of meat 
was remarkably improved. The level of protein 
in sausage was increased as well.
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