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INTRODUCTION

With the development o f the poultry industry in our country together with an increase in the export o f ch10 /  frc 
amount o f refined chicken is dramatically increasing. As such, many factories have faced a problem, ^  
difficulty o f dealing with the chicken by-products. Although the skeletons produce a waste disposal problem 
be abandoned since there are no effective means of utilizing them. According to "non-total" 1990 statistics, the 
foul stock amounted to about 2.2 million birds, which could produce 500,000 tons o f skeleton. Furthermore, the 
portion o f this waste equalled more than about 370,000 tons.

In countries such as China where the people's daily protein intake is inadequate, meat researchers must be con ^  
with the efficient utilization o f these resources. Until the present there have been two suitable ways to accomp 
One is to process the chicken skeleton into a meat-bone-mash. This method causes the flesh to sustain serious 
in the grinding process, making it unsuitable for sausage production. It's poor emulsification quality and high1 
bone content are the principle reasons for this.

erThe other method of processing is to separate the minced meat and marrow from the bone using a bone-clean • ^  
we can obtain a type of chicken meat-mash, the main content o f which is minced meat and marrow, which cot 
as a new food resource. The purpose o f the experiment reported m this paper was to develop applications ft* ^  jjjtf 
protein resource in various sausage forms having low price and high quality. The comparative method 
orthogonal analysis method were adopted in order to develop the necessary sausage formula and technologic^1 Y $  
for making it. The ultimate goal of this work has been to increase the variety o f available meat products, e 
meat-products market, and enhance the economic performance o f the poultry industry.

MATERIAL AND METHODS

The sausages used in this study were manufactured from the following ingredients: pork, animal casing, tf>e
smoke flavouring, fragmented chicken meat and chicken meat-mash. All o f the ingredients were purchase0 ^  
exception o f the fragmented chicken meat and chicken meat-mash, which were prepared at the Hei L° 
Agricultural Machinery Institute.

The sausages were prepared by the following processing steps:
1. Combine ingredients in correct proportions
2. Add salt
3. Chop
4. Blend and thoroughly mix ingredients
5. Insert sausage meat in casings
6. Dry the sausage links
7. Boil
8. Smoke

Materials were either weighed cm a balance (Type HCTP12B-1, Beijing Medical Scale Factory) or a scale (TyP®
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1^)- The meat mixture was chopped with a chopping machine (Type CPX-12, Harbin Commercial Mechanical 
act°ry), and a filling machine (Type DJ-12) was used to fill the casings.

^  standard method of sensory evaluation was developed and applied using a 7-10 member experienced taste panel. The 
Cnteria and evaluation scheme that was used by the panel is given in Table 2.

■̂*e orthogonal test method was used to determine the optimum combination o f the main ingredients, these being starch, 
Icken meat-mash, lean meat, and pork fat. The test proportions o f these ingredients are given in Table 3, which 

presents an L (3)4 orthogonal chart.

Results AND DISCUSSION

011 the h  

To

asis o f the orthogonal design levels given in Table 3, nine formulations were developed, as given in Table 4.

. account for losses and experimental error, a formula was developed to estimate the actual material weight in the 
■“ashed sausage product based on the raw sausage weight, the raw material weight, and the weight o f material used at 

idling stage (immediately after blending). This formula is given as follows:

G, = (G j/Gj) G0
Where: G, = the estimated actual material weight (g)

G2 = the raw sausage weight (g)
G3 = the fill weight after blending (g)
G0 = the raw material weight (g)

Th
foil Ĉ °seness ° f  the estimated actual final product weight to the measured end product weight was defined by the 

°Wmg percentage, referred to as the "end product yield"

Y = 100 x G^G,
Where: Y = end product yield (%)

Gw = end product weight (g)
•k
t0g 5*aterial weights (G0,G,,G2,G3,GW) for each of the nine experimental sausage formulations are given in Table 5, 

er with the end product yield percentage values.

^  ° f the sensory evaluations are presented in Table 6. According to the results presented in Table 5, an orthogonal 
Sls was conducted. The results of this analysis are given in Table 7.

the data presented in Table 7, we can conclude that the factors which affect the end product yield o f chicken meat- 
Rarth Sausa8e are, in order o f importance, A (starch), C (lean meat), B (chicken meat-mash), and D (pork fat). 

erinore, on the basis o f end product yield, the optimum sausage formulation was found to be A2B2C3D,.

^ ord i
SaUs the results presented in Table 5, an orthogonal analysis o f the sensory properties o f the chicken meat-mash 

®es Was also conducted. The results o f this analysis are presented in T able 8.

'n®to hie data presented in Table 8, it was concluded that the factors which affect the sensory properties o f 
Sgj^es, in order o f importance, are: A (starch), B (chicken meat-mash), C (lean meat), D ffnt mpatl On the basis of 

y Totality, the optimum sausage formulation was found to be AjB jCjD j.
(fat meat). On the basis o f

qiau dlfferent—  sausage formulations were determined to be optimum on the basis o f end product yield and sensory 
^ / ^ t i v e l y ,  a single "best" overall formulation was determined using the following arguments. The "A / 
differ  ̂ aCtor êvel was selected on the basis that the sensory qualities were not significantly affected by the starch level 

nce between A 2 and A3. The "B, " (chicken-meat-mash) level was selected on the basis o f the importance the
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chicken-meat-mash content had on the sensory properties of the sausage. The "C3" (lean meat) level was seled 
the basis that the lean meat content is highly important with respect to its influence on the end product yield, al ^  
a ”C," level might have been preferable from the sensory quality perspective. Finally, the "E)" (pork fat) cjf, 
selected on the basis o f both quality and yield. Thus, the best formulation was determined to be AjE^CjD, 'V̂ C 
be expressed in percentage terms unadjusted, together with the other ingredients, as follows:

Ingredient Percentage by weight
chicken-meat-mash 50
lean pork meat 40
pork fat 10
starch 10
water 10
smoke flavouring 0.2
sodium glutamate 0.2
pepper 0.3
monascorubin 0.1
onion 0.5
ginger 0.5
garlic 1.0

CONCLUSIONS

• k e a ^It is feasible to replace comminuted pork with chicken-meat-mash for the purposes o f producing a pork-chick 
sausage. This application of chicken meat processing residue provides a means o f utilizing an otherwise wasted y te 
resource, lowers the cost o f producing sausages, and also increases the nutritional content o f the calcium and P110 
components in the product.

This means of utilizing chicken-meat-mash therefore helps to solve the growing problem o f protein insulficie0^ ^  jii 
Chinese diet. Finally, the orthogonal analysis o f the experimental data obtained in this study was instruit 
determining an overall optimum formula for chicken-meat-mash sausages having proportions o f lean &e 
fat/chicken-meat-mash/starch o f40/10/50/10.
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Table 1. Nutrition ingredient analysis of chicken meat-mash.

—ingredient Content

—£rede protein 12.63%

-.Crude fat 20.47%

—M°isture 63.63%

—Calcium 0.60%

USlosphate 0.32%

Table 2• Chicken meat-mash sensory evaluation.

Score 8-10 4- 7 1-3
¿teria

Colour regular normal; bad;
attractive acceptable inedible

-^insticity good normal bad

Sliver-
at>ility

smoothy; 
glossy; cut

a little
glossy;

not smooth; 
not glossy

_____
noddles; not 
sticky

not sticky

Taste delicious; a little greasy;
not greasy; greasy; rare
no after not a rare delicacy
taste delicious

taste
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Table 3. Chart title design of orthogonal test.

Factor (A) (B) (C) (D)
level (%) Starch (%) Chicken (% )Lean (%) Pork

Meat-Mash Meat F a t___

1 5 25 60 5 ___

2 10 50 40 10

3 15 75 20 15
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Table 4. Ingredient chart o f orthogonal test for chicken meat-mash sausage.

Times
.Jngred.

1 2 3 4 5 6 7 8 9

starch. 70 80 70 140 155 145 206 174 140

thicken 
-2i?at-mash b

350 800 1050 500 1000 750 625 550 750

Lean
jn e a y _

840 640 280 800 400 600 500 450 600

Tork
J a t ^

210 160 70 100 150 100 250 165 50

nionas-
corbin,

1.4 1.6 1.4 1.4 1.6 1.4 1.4 1.17 1.4

garlic, 14 16 14 14 16 14 14 12 14

ginger, 7 8 7 7 8 7 7 6 7

°nion,
^ _____

7 8 7 7 8 7 7 6 7

sodium
gluta-

2.8 3.2 2.8 2.8 3.2 2.8 2.8 2.3 2.8

P ep ^

N C _
2.8 3.2 2.8 2.8 3.2 2.8 2.8 2.3 2.8

sthoke
-ilavourg

2.8 3.2 2.8 2.8 3.2 2.8 2.8 2.3 2.8

âter, 250 184 167 235 236 210 270 215 210
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Table 5. Chicken meat-mash sausage product weights and end-product yields.

#: 1 2 3 4 5 6 7 8 9____

G3 1425 1590 1515 1615 2385 1540 1875 1510 1510__

GO 1325 1380 1295 1250 1605 1355 1461 1274 1230^

G2 1395 1500 1490 1520 1785 1395 1880 1470 1480__

G1 1297 1345 1274 1176 1201 1227 1442 1240 1205^

Gw 1210 1325 1300 1405 1645 1255 1720 1374 1365^,

Y 93.3 98.5 102 119.5 136.9 102.3 119.3 110.8 113.2^

where: G3 = blended material, weight (g)
GO = raw mechanical, weight (g)
G2 = raw sausage, weight (g)
G1 = actual material, weight (g)
Gw = end-product, weight (g)
Y = end-product, yield (%)

Table 6. Sensory evaluation results for the experimental chicken meat-mash sausages.

Sausage Code Score

1 7.5

2 5.5

3 4.5

4 7.5

5 5.0

6 7.5

7 6.0

8 6.5

9 7.5
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Table 7. Orthogonal analysis results for the experimental chicken meat-mash sausages.

-Jteni
Starch
(A)

Chicken
meat-mash

(B)

Lean
meat
(C)

Pork
fat
(D)

293.8 332.1 306.4 341

^K 2 358.7 346.2 331.2 320.1

L k 3___ 343.7 317.5 358.2 332.3

" -¿ L . 97.9 110.7 102.1 113.7

^k2__ 119.5 115.4 110.4 106.7

^k3__ 114.4 105.8 119.4 110.8

21.6 9.6 17.3 7
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Table 8. Orthogonal analysis results for sensory evaluation data.

Factor
Starch
CA)

Chicken
meat-mash

(B)

Lean
meat
(C)

Pork
fat
CD)

K l 17.5 21.0 21.5 20.5

K2 20.0 17.0 19.0 19.0

K3 20.5 20.0 15.5 18.5

kl 5.83 7.0 7.2 6.83

k2 6.67 5.67 6.33 6.33

k3 6.83 6.67 5.17 6.17

r 1.0 1.73 2.03 0.66
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