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¢ °diug Caseinate as an emulsifying agent added in stuffed poultry sausage will greatly improve the texture and
aste,

o increase the output rate, and especially make full use of chicken skin,» fat and other leftover ends and pieces
°% grade materials. Furthermores all the compositions are easy to mix or disperse and operation is simple.

{ This Paper, taking chicken as object of study, designs the mix rate of pre-making emulsifying agent of casein/chicken

I;/Chlcken skin. We explored the best pre-making condition, determined its rheological behavior and made research on

a i :
PPlications in poultry sausage production.

THE :
MECHANISN OF SODIUM CASEINATE IN MEAT PRODUCTS

Ne
% mash is a fairly compound colloid system containing protein, fat, water, salt, phosphate and so on. Fat as

ine
Particle disperses in water systems forming a relatively stable state of emulsification.
Fat
Material exists in fat cells. So long as the cell-wall is not broken, fat will not separate from it. When meat is

Cut
Wit : : .

ol h increase of fineness, there will be more and more broken fat cells and more fat will separate from them. Because
and water do not

“Res mix with each other, they tend to separate and are easily lost during boiling and fuming stage. This
a |ow production yield, poor quality and bad mouth-feel of meat product.

o 3V0id or reduce loss of dissociated fats one way is to make it emulsifieds and this, in case of meat mash, is

Jmpllshed by protein. The dissociated fat is covered with a layer of protein numerator, forming a stable fat- protein

“Wa
tter System,

In
"eat proteins, the salt-soluble muscle-plasma-protein and muscle fiber—protein have the most vitality and emulsifying

%227;12 It is thought that muscle fiber protein is the first abswrbed on the interaction surface of water- fat and then
log Chas emulsification. As muscle fiber protein enters fat- water surfaoe, its structure changes and consequently
%ngbr facteristics of network structure forming ability. By thens only the muscle fiber protein left from emulsification
1@ T congeal glue in heat treatment, sealing fat particles and water inside it, and shows high oil- water retention.
WOﬁHOdUQt is rich in elasticitys however, because of the decrease of network structure forming muscle-fiber-protein, the
& Product becomes of poor histostate, low water and oil retention and low output rate. Furthermores, when using low
in ff?iultry to produce stuffed sausages, there is much dissociated fat and water in raw material, and fiber protein is
| ‘ent. As a result, dissociated fat, water dehydration, and poor histostate often appear.

- ¥ay to solve the problem is to add emulsifying agent in the product. Our experiments show the best one is

Sgcla
e ted dairy protein, such as sodium caseinate of animal protein derivatives. Caseinate can be greatly absorbed by

p”“ein Surface. In meat mash, casein will cover dissociated fat particles to form protein layer before umuscle- fiber
thay t:erESU]tv muscle fiber protein will be saved and form a better network structure. This aspect is much better
SGQOndIOther commonly used emulsifying agent.
lgdﬁlln Y»> the addition of sodium caseinate will help generate fine fat particles in cutting and mixing stage. They
in : Soaked and expanded muscle fiber; such lodging fat particles help to prevent muscle fiber over- contraction
T:: :;édtment. Therefore, dissociation of water, fat and congeal glue have decreased.
The f:rd' sodium caseinate can absorb as much as three times of water ass itself.
%n'abtiojrth- because casein will not congeal at normal pasteurization temperature, there is neither layer
i R nor fat separating and mixing of emulsified fat particles. Its emulsifying capacity is not affected under
Em::?T:rdtUFt- and does not require rigorous temperature contro } during cutting stage (See Figurel).
gy 1ed by sodium caseinates the meat % . |§f:;';:d /
“Utp Stability and texture are improved, Ols)(cuodoitim i} Without sod.‘um (aseinake
Song; ALe increased and processing “%5 r<—— |
tions relaxed. f o |
¢ | St optimun stabils
‘N OF EXPERIMENT PRO ;| ' j" ds ;
- A P
g % making emulsifying agent can be (o T 20 a5 <
.The sodiup caseinate/chicken skins/water. ———e Find ChOPfun; fempemWOfthe
OundSl?: méde is a kind of milk white crean Figure 1. i?ﬁtgjg;cl;fdszéggfiz%%iln?ﬁ: ??n;Tec;}abllltla of a mgét
1S a pseudo plastic fluid by gix PIIDG IESARCA tire
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determining its rheological behavior. Figure 2 shows the determining R ;
results of chicken fats emulsion (1:8:8). The fat particles are very smal | Shearﬂn P :~q C%n
and even. The emulsion appears even too under an elementary microscope and Stress > 51
has no layers after setting for some time. 5
The pre—making emulsifying agent is an emulsified system of oil covered 4000 x
by water» and the factors affecting its stability include: | 2600
(1) Ratio of raw materials; (2) Type of fats; (3) Order of raw
materials added; (4) Length of time of emulsification; (5) Emulsifying 3000
temperature; (8) Volume of mechanical energy added in emulsification. Since 2800 | A_#_~—/’4/4
the first two factors are affected by raw materials, we can choose to use 9 AA_ Shearhwﬁ%ie £
inside organ fats and skins of fresh chickens. As for Emulsion, sodium Figure 2. Viscosity of chicécn fats
caseinate is generally accepted. When we use high-viscosity sodium caseinate, o
ratio of sodium caseinate: fats (or skins): water is about 1:8~10:10~10:8. The order of input should be as such: fats (skit®
—>sodium caseinate >water. The last three factors are the important technological conditions in the making of enulsio™ ‘ 3,
¥e designed orthogonal test program (Lgé*) of three factors and three sets of test conditions, which are given if Tami
2, and 3. We also studied the technological conditions in the making of emulsion of chicken fats, skins and CMCW“
fats/skin. Selection of objeotive was made by measuring dehydration value or sensory test mark. (As emulsion i¥ mf:)
stable, hydrophosic value is not easy to measure. We should make a comprehensive evaluation according to ¥
retaining capacity, velocity, and extendibility).
Table 1. The Making of Chicken Fat Emulsion Table 2. The Making of Skin Emulsion
% -_w,,ggg.rﬂ%—"’/
\\\Egstorg A B : [ C \\\Factor ( A u i : B : i : me)
Test ‘ Temperature () | Speed of Rotatnon(RPHi, Time(Min) Test \\\\¥; Tempcrature<C)‘ SPECd,%E,E?iétlon(RPM)”LIlfi”/ ’ 3,
I 1 T
Fed 10 700 | 3 1 30 L 700 | . '
2 50 1000 ' 5 2 40 [ 1000 ;)
k00 [ 1330 B 3 50 ,,“J]Mv 1330 | 2
¥ith the optimum technological conditions Table 3. The Making of Skin/Chicken Fat Emulsion
i

found, we made an excellent emulsion, and T e

researched and determined the manufacturing \Eac(or A ) B | ¢

%, : W
technology of chicken sausage and Test \\\ Temperature (°C) | Speed of Rotation (RPM) [ime o ‘
= 4,
chicken/flesh sausage. A comparison of oL > TR 02 I T e = ~—
AL
product quality with and without emulsion was 1 40 700 é 1
=== ’
also made. v ng t e e S st} i
2 ‘ 50 { 1000 ‘ /f///
3. EXPERIMENT METHOD BT T B —_ o R
: ! : ‘ 4 ‘ 10 o=
3.1 The making technology of emulsion 3 | 60 [ 1330 z
( e
3.1.1 Chicken fats emulsion ( sodium caseinate R i TR 0 2 W T | i - " ‘ g}
:fats:water=1:8:8) B
; sodium caseinate | saft
EIARESE ATSES LA -
Fresh chicken fats(r pre-cutting—>cutting—T—>30"— qulsxoa”"hea}:ng centrifugal appraisal
[ = 100C 45’ 3000p 15’
( water |
3.1.2 Chicken skin emulsion (sodium caseinate:skins:water=1:6:6) "\\
e e e )
| sodium caseinate | | water |
ket : S —— e e o = 2if| ~~
fresh chicken skin r’*/preb)il"~>cooling"*/pre~cutt1ng *rcutting***“'"”T~~'Emulsioa""heating*"Centrifugal'“‘Jppr
P it 100C 45’  300rpm 15’
| salt 30”
3.1.3 Chicken skin and fats emulsion (sodium caseinate:skins:fats:water=1:8:8:8)
sodium caselnateT | water ; ‘M.
] Bt s gt J 2k S0 \ } r8i8
fresh skin and fats [—* preboil—pre—cutting—cutting—— T e 30" — heating—>centri fugal— apP
12 ey - 100C 45’ 300rpm 15’
| salt |
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,j‘2 The mak i ng technology of product.
3.2.1 Chicken sausage
Foraula. thin chicken 45 cold water 14
salt 2 fats (chicken) 1
nitrite 0.02 fragrants 0.6
phosphate 0.3 skin/fats emulsion 31
T&Chn"lt'glc.ll input order
. |12 it 2014 wher |
Y U"atj“dl meat chopping and selecting meat— sa}t(—»[i et — c-ho;;plng prre "”}** —>sausage—>
s 0.027 nitrite ‘ pre-emulsion j phosphate
Bl et
ne
[ablé 3.2‘2 Ch'd\tn flesh sausage (added with emulsion)
nickf’ F"eruld: thin chicken 25 pork fats 6
gty thin pork 30 salt 2
qatdl phosphate 2 nitrite 0.02
emulsion 20 fragrants 0.6
starch 6 cold water 8
o .
-ﬁﬂ) Imlhm'l‘r‘rﬂllwil input order: ditto.
i ) ‘Z.chh'L‘ktn flesh sausage (without emulsion)
=7 °fmula:  thin chicken 25 chicken skin 6.4
— phosphate 0.3 thin pork 3
i sodium caseinate 0.8 fragrants 0.8
pork fats 8 starch 6
salt 2 chicken fats 6.4
2% cold water 15.4 nitrite 0.02
[(‘('hn"lt'ﬁl('.i] input order: ditto.

Ml“" )
S 4 Bypo
¢ {Xth‘HENT RESULTS
S
= 4 © xper iment results of the making emulsion are given in Table

' 5, g
and the ochart of visual analysis are given in Figure 3, 4, 5.

o Table 4. The Orthogonal Experiment Results Table 5. The Orthogonal Experiment Results
T of Made Chicken Fat Emulsification of Made Chicken Skins Emulsification
\\\;\%
i > T o - s s . — S s S
‘ N\ \Teidch.r = [ B [ ¢ 1 \\w A | B [ C ( i
S 0% PG ol —t——t——— Dehydration Value ~ Jest = i e — ”i Sensory Test Mark X
S e R | ‘ (m]) g S iy 8 [ 3 \
1 o - | O B = SIS AL : -~ 51 — e ‘L, IR W £ il
2 i 1 1 0.90 1 1 1 o { 2.01
3 1 2 2 1.00 2 1 573 o | 2.93
q R 3 3 0.70 3 i s 4.40
5 2 1 2 0.80 4 2 e [ 2 | 4.11
8 2 2 3 0.50 5 2 2 f 3 ; 2.14
7 2 3 ] 0.80 6 2 3 % | S.id
3 | 3 1 3 0.60 7 3 O | | 4,57
ks 3 2 1 0.55 8 3 BES by 1 3.72
‘ ey % 3 3 2 0.90 9 3 i ezt l 4.09
KI - 3 = IR oty g * 7‘”}' S T o
K, 2.60 2.30 .35 K 9.34 10.69 8.85 |
o K 2.10 2.05 2.70 K 9.37 8.79 11,13
. 2 2.05 | 2.40 | 1.80 K 12.38 | 11.61 | 11.11
X : { ot n ke
V& 0.87 0.77 0.75 1.6 3.11 3.56 2.95
A 0.70 0.68 0.90 : 3,12 2.93 3.1
2 0.68 0.80 0.60 18 4.13 3.87 3.70
R Y
y 0.19 0.12 ).30 R 1.02 0.94 0.76
51
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Table 6. The Orthogonal Experiment Results
of Made Skins/Chicken Fat Emulsification

~— Sy e e \ N
~Factor A B C 03 “ // \ :
~Jest ™ | ‘ | — Sensory Test Mark X l \ £ m
e e e 2 3 03 \\\\ \ :
| S e o o P TSR : Da
1 o 1 < 2.81 \ 3
2 | 2 2.43 0.6 TR SN N S ———
g i 3 | 3 4.83 o, Oa Qs b by by 6 GG
4 2 (S e $12 (Figure 3) St
5 2 2 i 3.30
B 2 Fi248 fosl 4.19 - ge | Oh
7 3 Pt 3.63 ; K N
8 3 2 s 4.23 S 48
9 3 3 b2 | 4.14 / o
Fos 40} : «
K, 9.87 | 9.58 |11.28 | : - y — / / 1S
Ka 10.61 | 9.96 | 9.59 | __J/ \\\// v, / j
Ks 12.00 | 12.96 i 11.56 | 3 / 38 / f
- 77__7 i e ———————— "'* e ——— e /
K 3.29 | 3.19 | 3.74 S % it =t
Ra 3.5¢ | 3.32 | 3.23 | Q %@ b b, b; G G G R, Qa O3 b, b by o o
K5 4.00 | 4.32 | 3.85 {
oy = e — e (.Fijufe ) (T’igurey) ’
R 0.71 | 1.13 | 0.82 | aert i)
T — e e S Figure 3, 4, 5 Visual Analysis of orthogonal experi® o
ogulsi”
From table 4 and figure 3, we conclude that the optimum technological condition of making chicken fats et
is of A3 By Cyand 80 °C, 1000 rpm, 7 minutes. i Mo
e
From table 5 and figure 4, we conclude that the optimum technological condition of making skin emulsion i5 0
B, C;and 50 t, 1330 rpms 6 minutes. o W
3 H
From table 8 and figure 5, we conclude that the optimum technological condition of making skin/chicke? tﬂ.
o wavy
emulsion is of Ajﬂscjand 60°C, 1330 rpm» 10 minutes, and skin and emulsion have the highest viscosity and best s

retaining capacity.

ver!
4.2 The organoleplic investigation of chicken and chicken/flesh sausage and relate yield and elastic force re®
values are given in Table 7.
th;
th
Table 7. Results of Organoleptic Investigation and the Value of Physical Determination :
——————————— - -1 T ——————————eee ()f
~Target | Section | Outside Taste and | Color Yield Valuex | Elastic Force 0
Kind' - o g Appearance | Flavor (g/cn) | Recovery Value (%) "Ua
— + — ——— e —
Chicken | Fine and! Fair | Tender, Offensive | Milk | 307-420 { 81.6
Sausage [ Smooth | | Chicken Smel | Fhite |
S ! ! | s s TR She “ b XN T e
Chicken/Flesh Fine | | Tender, less | Light | i o
Sausage (with and Fair | Offensive Red | 291-430 F 66.5
(Emulsification | Smooth | Chicken Smell ! L
_— P AT O P SEPCNRICS G
Chicken/Flesh ; Has Greatest ? i
Sausage (no Coarse | separated | Offensive Red 274-291 | 92.1 0
(Emulsification | [ oil | Chicken Smell | ’ At
SN RSN (eI S SR LTI, S 8 SRS L o & el It eSS -
¥ at
* determined by universal rheological instrument made in Japan and recorded in Figure 6. c{ﬂ““he
From table 7, we learnt that products with pre- making emulsifying agent added tend to have a smooth 3¢ U
: sh
soft mouth-fell, less offensive chicken smell and no separated oil. The third kind is flexible and easy to ord ¥ k
L an
hard to break, while the first and the second ones are harder but easy to ocut. Their chewing taste is better tzﬁﬁs y
, " 8
third kind. || b 3 $ T
5. CONCLUSION he
From the above analysis, we make the following { i Rep
conclusion: | ' g
(1) The effect that sodium caseinate be applied in o d » th]
pre-making emulsifying agent in poultry sausage is ! 9 B B
apparent and favorable. Application of inferior ‘ ofp
materials and leftover bits and ends is feasible,
5 J i i I

effective and successful.

(2) The

pre-making emulsifying agents are:

optimum technological conditions of the three

Figure 6. Chart made with universal rheological

A. Chicken fats emulsion 80°C, 1000 rpm. chopping 7 minutes

kins emulsion 50°C, 1330 rpms chopping 8 minutes

C. Skins/chicken fats emulsion 80T, 1330 rpm. chopping 10 mif:

3

. I Skins/chicken fats emulsion has the best effect and i
(1) Henk. W. Hogenkamp, *Milk Proteins in Meat and Poultry Products’
M ) Song Seas “New Possibilities for Milk Protein Emulsions’
) Min Li 89, *Meat Science and Processing Techniques®. Chinese Food Product Press, 40p.
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