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To reestablish a market for discarded ers, the poultry industry has
studied the feasibility of using boneles cken in sausage emulsions.
(Hudspeth and May, 1967). Baker et ag. ¢ t ng chicken
emulsion products using levels of bee s rk and ¢ ken fat, that 307 fat
yielded the most desirable product. Eakez (1970) determined that pH was also
an important variable in developing | emulsion prx

Edible by~products from the

low-cost sausage formulations. In their natural form
ducts &re nutritious but variable i1
developed an azeotropic distillation procedure u
isopropanol to produce a meat protein concentrate
heart, stomach, kidney, blood and bone. He al
tein concentrate was 85-907 protein and i
casein.
Dairy by-products such as non-fat dry milk, calcit
and sodium caseinate are used in sausage emulsio
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ity to bind and emulsify fat (Pearson e& al., 1965 and 1n%L aar and 3
1969). The utilization of cottage cheese whey has recently been studied be-
cause 737 of the nutrients of non-: at dry milk have been discarded in this
waste product. Carboxymethyl cellulo E

ose, a hydrocolloid

precipitating whey protein was studi to develop a | ng
whey protein from the cottage chees9 wastes (Hidalgo 1969). By

adding carboxymethyl cellulose and lowering the pH of the wwoy tc 3.2-4.0, the
protein may be precipitated and then separated. This complex can
then dried using a freeze drier or spray drier

This study was undertaken to compare the emulsion cnaractvr'atics and pro-
duct Q\Cc§CﬁbilifV of whey protein, visceral by-product 'meat powder", boneless

protein concentrate with those of beef and pork when used as
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sources in sausage emulsiomns.

The protein sources chosen for the study of emulsion characteristics in-
cluded: (1) heeF (boneless standard grade chuck, (2) poxk (boneless shoulders),

(L
(3) commercially deboned frozen chicken (4) whey protein (freeze dried), pro-
duced using the carboxymethyl cellulose procécure of Hidalgo and Hansen ( 9)
b

y t&e Ohio State University Department of Food Science and Nutritionm, (5) 1i-
e o)

solated .soy proteinate (Promine D), (6) "meat powder" (meat by-product protein

concentrate) obtained through the courtesy of Dr. Ezra Levin of the Viobin

Corporation, Monticello, Illinois. The meat powder components were blood, tra-

chea, lungs, esophagus, stomach, small and large intestines, bladder, heart, I‘

liver and kidneys extrﬂcLeu by the procedure of Levin (1370Db).
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emulsion products were evaluated a : : d palatability.
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TABLE 1. PROXIMATE ANALYSIS 2 pE FOR SELECTED
R Protein Fat, Water,
Protein Source Zo YA VA v
Beef 1905 10.8 68.5 1.1 5.8
Pork 195 Z 6.2 £33 1.3 5.8
Chicken x 1225 20.6 66.2 0.7 578
Meat Powder™ 74.0 3.5 6.8 7's3 5.8
Soy?, 88.3 r.2 6.3 4.2 6.6
Whey™ 56.9 1.6 92 e 4.8
. Freevo dried sample not analyzed for carbohydrate and containing
"residual" of 12 ppm ethylene dichloride solvent.
2 isolated soy proteinate (Promine D). Worthington Foods, Worthi ington,
Ohio.
3 Whey protein includes residual carboxymethyl cellulose, a polysaccharide
used to precipitate the protein.

Table 2 presents the emulsifying capacity (ml of fat per g of sample) and
table 3 presents the emul lsifying efficiency (ml of fat per g of protein) of
the protein sources. Emulsifying capacity was affected ificantly by fat
source (P€.0l). With pH and protein effects absorbed, beef fat was emul-
sified per g of sample than either pork fat or cotton seed oil.

TABLE 2
EMULSIFYING CAPACITY OF PROTEIN SOURCES AS INFLUENCED BY pH AND FAT SOURCE

pH! 5.0 N<

8.0

Fat SGQ;EE3 Beef Pork Cottonseed Beef Pork Cottonseed Beef

Pork Cottonseed

Emulsion Cap. ml fat/g of sample
Protein Source
Beef 46.4 52.8 50.0 64.0 66.1 56.9 92.0 79.6 90.0
Pork mm——- eee- 59.1 wemmn ceo- 60,5 mmm- - 100.0
Chicken 30:0: 532 81.5 52.8 46.8 67. 53.6 51.6 87.0
Meat Powder 37.2 36.8 45.0 46.0 42.8 37,’ 96.8 80.0 (25
Soy 150561238 71540 L71.5:159.2 50.0 217.7 206.8 111.8
Whey 191.8 160.5 108.2 166.0 148.3 110.5 421.8 408.2 131.0
? PH effects significant (P<.01).
2N = Natural pH of the protein source as presented in Table 1.
3 Pat source significant (P<.01).
TABLE 3
EMULSIFYING EFFICIENCY OF PROTEIN SOURCES AS INFLUENCED BY PH AND FAT SOURCE
pHI ; 5.0 N* SR 8.0
EEE_Source Beef Pork Cottonseed Beef Pork Cottonseed Beef Pork Cottonseed
Emulsion Cap. ml fat/mg of protein
Protein %ource
Beef 0.24 0.28 0.20 0.34 0.35 0.23 0.48 0.42 0.36
Pork - e 0325 memm- —eo- 0525 - m———— 0.42
Chicken DE25-0 48 0.44 0.36 0.38 0.43 0.48 0.40 =51
Meat Powder 0.05 0.05 .17 0.06 0.06 0.14 0L 1350010 27
Soy Q5E4 0. 14 0.23 1970318 0.16 05257 /(123 0.35
Whey 0.36 0.30 0.55 0431 0,28 .55 0.79 0.76 0.66
* pH effects significant (P <{.01).
2 as presented in Table 1.

N ® Natural pH of the protein source
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Examination of the phot into the rea-
ability problems. emulsion at the

sons for st
v

457, fat level and Figure 1B d, fat globule
ouc

breaking out of its protein coating as s :- a with the beef emulsion at
the 607 fat level. This ls** emulsi re ' 37, of its fat. The more

stable emulsion showed a mucl “% icker coating of protein over the fat globule.
This agreed with the report OF Hansen (1960) which stated that Dhofomicro-
grapt

-

1s of stable emulsions displayed thicker coatings of salt soluble proteins.

Figure of stable and unstable beef emulsions.
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A. Stable Beef Emulsion: 457 Fat B. Unstable Beef Emulsion: 607 Fat

Figure 2. Diagram of photomicrographs of meat powder and whev protein emul-
g g p y*y
sions at the 45% fat level.
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A. Meat powder with 4 fat, B. Whey protein with 457 fat.

Figure 2A represents an emulsion made with meat powder incorporating 45%
pork fat. This emulsion as indicated in Table 4 lost 98.9% of its fat. Note
the little, if any, protein coating on the irregularly shaped rupturing fat
globules. Figure 2B, by contrast, shows an emulsion made with whey protein.
The evenly dispersed, regular fat globules are coated by a uniform protein layer.
This emulsion's stability was represented by the loss of 7% of its fat. It is
the opinion of these authors the staining procedure and slide examination of-
fers a 24 hr. emulsion quality control check.



type emulsion
n and isolated

Composition, appearance
products made with beef,

soy proteinate using either beef in Table 5. This
initial study resulted in sign 1t 1 Y low ectance values
(darker color) for products made with the ye ver | ¢ fat. The products made
with pork fat were significant ) ] in ether extract and
higher in percent of protein. T

texture, firmness, CluVOY and juiciness

the 107, meat powder-beef product was judged

duct because of its darkness,

duced an undesirable light 1

i roduced when

powder in this fuay contained pancreas an
this substance during initial emulsification could
contributing to the problem (Levin, 1972). Ilater
not contain pancreas extract and product firmmness

Products made with both whey and isolated soy
to slightly objectionable off-flavor, while produc
der possessed a very strong off-flavor. The stronger
with the isolated soy proteinate has previously bee
Cirele (1959).

TABLE 5. COMPOSITION, APPEARANCE AND EMULSION

Fat Sourcel Beef
Protein Source Beef
Beef Meat Powder®
Protein, % 13.1a 15.6°
Moisture, % 61.42 56.9P
Ether Extract,% 21. 78 b 24. 2;5 (
Refle ?tanCﬁB 21 8% 27. b g
Color™ 6.98 4.2
g 4 (o a » @b 2C
Texture™ LS 2.6 3
= 4 afl SR C
Firmness Lo 1.8 (
V4 ; e 2 C

Flavor®* | W 1.7 5%
Juiciness™ 6.38 i 54

a W o d e ‘s >

2,0,C,d,€ Means with different superscripts

1 TFat source effects were significant (P<.03) fox composition and reflec-
tance only.

< 10% of the recipe was meat powder.

2 Readinm; ac 570 mgt.

4 1 = Unacc ceptable; 10 = Excellent for bologna color, texture, firmness,

flavor oxr juiciness.

The appearance, palatability and product acceptability of emu sion pro-
ducts made with beef in combination with whey protein or meat indéf as com-
pared with beef bologna are presented in Table 6. The color of beef plus whey
Protein products were acceptable when whey protein represented as nigh as 30%
of the protein block used in the emulsion. All products incorporat whey
were more tender than beef bologna, perhaps to a fault. The use of i.&% whey
Protein in the protein block produced the most acceptable product with fléavors
equal to that of the beef bologna. The emulsion characteristics, protein cost
and product acceptability at the 3.5% level shou 1d suggest that whey protein
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has a future in sausage emulsions.

TABLE 6. APPEARANCE, PALATABILITY AND EMULSION PRCDUCT ACCEPTABILITY

Protein Source Beef Beef + Whey Beef + Meat Powder

% of protein block 100 70 30 35 70 5 1
Appearance’ ' _

To 7.8% 3.8° 7,08 Tmigel TR il o e g

7.7%  9.0P 7.5 ey .38 g a8

9 o L 3.3° 6.88 7.0

9.08 4.7 ¢ 4.80 6.1¢ 7.9%

s w2 iy a b y gD c 28 a na
Acceptab;lx;g 7.7 3.1 3.8 6.3 8.0

a,b,c, Means with different supezsrriﬂts are significantly different (P<.05).
1 = Unacceptable; 10 = very acceptable bologna color.

1 = very tough; 10 = very tender.

lacking bologna flavor; 10 = very full bologna

pronounced off flavor; 10 = no off

very poor; 10 = very good acceptability as a bologna type product.
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Meat powder, even at concentrations of 5% of the meat block, is effective
at providing a slightly darker but acceptable bologna color. This could be an
asset in the future. Tenderness, bologna flavor and overall product accepta-
bility were gcod when meat powder was used as 5 or 1% of the meat block. Some
off-flavors still persisted at the 5% incorporation level. The color benefits
and product acceptability when meat powder is added as 1-57% of the protein
block are reinforced by cost figures. Levin (1972) reported that the projected
price for protein would be twenty-five cents per pound.

Processing experience would suggest that both meat powder and whey pro-
tein should be added to the emulsion in dry form because recomstitution to
70% moisture created texture problems in the finished product.
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