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8STRACT

Two kinds of cooked meat products (Frankfurter sausages and canned Luncheon meat) were made and 10% of meat from
the basic recipes substituted by blood plasma proteins. The control series was compared to the series with added
Plasma proteins. Protein, fat and moisture were determined on all products according to the official methods. On
the other hand sensory evaluation and objective shear measurements for all products were performed. Furthermore
Color measurements (Gardner colorimeter L, a and b scales) were made in the final products. Additionally micro-
b1010gica1 examinations for Frankfurter sausages were performed for 7 days of storace.

he chemical composition showed no significant difference among the compared meat products except of the protein
Content in Frankfurter sausages. Sensory evaluation, color measurements and microbiological analyses did not
Show significant differences among the final products. The measurements of shear forces showed a statistically
STanificant difference between the two comparing samples of canned Luncheon meat.

ANTRODUCT 10N

protein isolates prepared from cattle blood collected at the time of slaughter represent a basic source of large

QUantities of high quality protein. The potential of. using plasma proteins in foods such as bakery products and
Meat products is high due to both economic and functional reasons. Depending upon species, animals will yield an
aMount of blood during the slaughtering orocess equal to approximately 7% of body weight on a wet basis and 0,7
on dry basis (Libby, 1975). Also, animal blood contains about 18% crude protein of which 20% is found in the
Plasmg and as much as 80% in blood corpuscles (Autio et al., 1984).

W protein sources are valued not only for their merit as a nutritional supplements (economic benefit) but also
Or their effects on the functional properties of various kinds of foods (Inger et al., 1985). Among the func-
t1{)na1 properties of blood plasma proteins emulsifying properties are basic and of the most importance to their
utTlization in cooked meat products. Nakamura et al. (1984) reported that emulsifying capacities of plasma pro-

€Ins were the best among three kinds of proteins (cotton seed, soy and milk proteins).

€ purpose of this study was to produce two kinds of cooked meat products (Frankfurter sausages and -canned
L“”Cheon meat) where 10% of meat (from basic recipies) substituted by the blood plasma proteins. The chemical
COWDosition, sensory evaluation, shear forces and color measurements from both products (with blood plasma pro-
€Ins, without blood plasma proteins) were examined. Furthermore microbiological examinations for Frankfurter
SdUsages were performed for 7 days of storage (+40C).

YATERTALS AND METHODS
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bovine blood was collected at the time of slaughter from a local slaughter house and immediately commingl-
:1/v/v) with 0,85% NaCl solution (Tybor et al., 1975) containing sodium citrate at a level of 0,02% in the
re. The mixture was maintained at 4°C. Immediately upon arriving at the laboratory the mixture separated
p]to Plasma and red cell fractions with a milk separator. The red cell fractions were discarded and the blood
aSma was frozen at -22°C until used to the experiments.
woor0duction of Frankfurter sausages. : .
aco Series of Frankfurfer sausages were produced, one with 10% blood plasma nroteins and one without blood plasma
E?rd1ng to the following basic formulation: lean pork meat 40 ,_pork fat 30%, water (ice) 30“,lstarch 3%, salt
té;” sodium caseinate 2%, sodium nitrite 120 ppm and 0,5% seasonings. The lean meat was p]aceg in a Sw]ent_Cgt—
in anq chopped for 3 min at high speed being careful to keep the Daste_b§1nw“15>c‘lAt this no1nt3 the remaining
rgred1ents were added and the mix was chopped at high speed for an additional 12 min. The resulting paste was
ansfeyreaq to a chilled piston driven hand stuffer and immediately stuffed into 24 mm Naturin casings and linked
€ry 12 cnm. The Tinks were allowed to stand at room temperature for 1 h and then were cooked under industrial
i . The core temperature was 78°C for 10 min (Stiebing, 1985). The processed links gfter cooking cooled
Nigh an internal temperature of 300C or Tower was reached. The Tinks were hung and cooled in a 2 °C cooler over-
9t ang then vacuum packed and stored at 4°C for 7 days.
Twg-c2duction of canned Lumcheon meat. 3
Droscr1€s of “canned Luncheon meat were produced, one with 10% blood plasma proteins and the other without plasma
50d161”5: The basic batter of canned Luncheon meat contained: pork meat 66,3%, pork fat 20%, water ﬂwce) 12;,
ga]t“m Mtrite 120 ppm, sodium ascorbate 0,1%, sugar 0,2%, sodium caseinate 2%, sodium tripolyphosphate 0,2%,
ime »6% and 0,3% seasonings. The pork meat was placed in a grinder and was ground through a 1/8 inch plate one
resuifThe chopped meat and the other ingredients were mixed and chopped again in a Silent cutter_for 8'm1n. The
The “1ng batter was transfered to a chilled piston driven hand stuffer and immediately stuffed 17t9 tin cans.
out €ans were sealed and sterilized. Heat penatration measurements were perforTed for every type 5w1th and with-
for nlOOd plasma proteins) of canned Luncheon meat. A German "Labor Rotorzwerg" constructed an agitating retort

an €SSure processing with water as a heating medium was used. The retort is equipoed with thermocouples and
Theautomatic petentiometric recorder. It is also included a Fo-value computer type Z9-CTF from ELLAB, Denmarki
ang o ?rmOCoup1es were placed in the core of the cans and the temperature curves were automatically registered

alcul
d. Culated.
ProfrieMical analyses. g

Ce}n’ fat and moisture were determined in all products according to the official methods (AQAC, 1975)
0

Sampaol-and_shear_forces measurements. . :

Gardnes of both products (Frankfurter sausages and Lunchgon meat) were measgred'for co?or'dyfferences ww;h a

to ener Colorimeter (L,a and b scales). Preliminary stud1¢s included dgtermwnat1on of infinite sample th1ckne§s
% SUre no transmission of light through the sample. This was determined to be 12 mm. Samples were cut to f1t

of Ette appropriate for the colorimeter and were placed side by side in the cuvette so that the curved surface

Ovey e Sample either upper and deep would be towards the instrument anerture. A second layer of sample was d?ced

Sampjecc first in a similar fashion to block transmission of light through the area adjacent to two slices of

€S. Color measurements made on samples with and without blood plasma proteins were done in a similar manner.
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Shear force values were determined with a Warner-Bratzler shearing device (Model 2000) equipped with a 10
namometer. Each test day, two samples of every kind of product were sheared six times each.

f. Sensory evaluation.

The sensory panel consisted of 10 members who are staff of the Food Hygiene and Food Technology labor
Several training sessions were given to the panelists before initiation of the experiment. Three samples
given to the panelists. Two numbered samples and a reference. One of the numbered samples was iden
reference. Panelists were instructed to indicate which of the numbered samples was identical to the
(in term of tasty).

s analyses.

On the Frankfurter samples (with and without blood plasma) the following microbiological analyses were
ed: aerobic mesophiles, coliforms, sulfite reducing clostridia, yeasts and molds and psychrotrophes in
3rd, 5th and 7th day of storage at 4°C.

Aerobic mesophiles - Portion of approximately 50 g were taken from each day’s pack and was
bacterial loading. Pour plate count method was used. Standard-1 agar in duplicate series was used for
counts. The plates were incubated at 329C for three days, then counted according to APHA (1976).

2. Coliforms - The MPN (Most Probable Number) method of enumeration was used for determining the numbers
of coliforms. MacConkey broth was used and the tubes were incubated at 320C for 48 h.

3. Sulfite reducing clostridia - Pour plate count method was used for enumeration sulfite reducing
dia. The total population was determined in SPS agar. Plates were counted after 48 h of incubation at 37°
Gas-Pak system.

4. Yeasts and molds - Spread plate method was used to determine yeasts and molds. Rose-Bengal Ch
col Agar was used and the plates incubated at 259C for 5 days, then counted according to APHA (1976).

5. Psychrotrophic bacteria - Standard-1 agar was employed for the psychrotrophic count. The plates were
incubated at 70C for 10 days.

RESULTS AND DISCUSSION

The sterilization data of canned Luncheon meat are shown in table 1. The determination of thermal processes
which should be applied to foods in containers in order to ‘ G N T
render the food "commercially sterile" has undergone con-
siderable development in the last 50 years. The basic ‘

objective of the calculation has been to establish the time ’ i Sa- FooaLEEH
at the retort temperature which will result to maintain one l Come up 2 bl
‘

TABLE 1. Sterilization data (canned Luncheon r

40 min
degree of quality factors in the food. Today we have drop- Holding tir 26 min
ped the use of Fo-values for a sufficient sterilization Steril temperature : 1179C

(Skramstad, 1977, Vareltzis et al., 1985). Ce :
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The chemical composition of the Frankfurter sausages and &;:Zf,gff e
" 1 : ” = atl e Pr
the canned Luncheon meat are shown in tables 2 and 3. The F wﬂLu 5.94 min
o value 5,¢ ‘

significantly higher protein level in the Frankfurter saus-
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i TABLE 2. Chemical composition of Frankfurter sausages. TABLE y )
| X S? S X s2
1 |

Moisture A | Moisture A 0

g , B 21

| Fat A 31,671 Fat A 0,956 27,931
\ ‘ B 1,412 28,489

Proteins A Proteins A 0, Z
| B B 1,03
i A = samples without blood plas A = samples without blood plasma
| B = sample th blood plasma proteins - B = samples with blo nlas -
| * means that it is significantly different at level 0,05 o
| | SN DR B

; e & 4 s i~
ages with blood plasma proteins proved that blood plasma proteins can enhance the nutritive value of weailﬂﬁo:t
ucts. Furthermore, the results of chemical composition of all products showed that the blood plasma proteins
a Jevel of 10% can be used successfully in the cooked meat products manufacture. iheed
Average Gardner color reflectance values for final products are shown in table 4. Table 4 showes very cz?ar%e
that the hue of the surfaces of blood plasma proteins containing franks and canned Luncheon meat is almost th

the

same with the reference samples (without blood plasma proteins). There is not significant difference at
0,05 level for L, a, b and a/b values. These

results mean that the use of blood D]asma in TABLE 4. Average Gardner reflectance values* for Frankfurter sau
the production of cooked meat products did and canned Luncheon meat

not affect the appearance of products.

The objective shear values of Frankfurter
sausages and canned Luncheon meat are shown
in table 5. Shear forces were determined to
see if the blood plasma proteins caused any
textural changes in the products. Average
forces reaquired to shear the canned Luncheon
meat samples were significantly defferent at %
the 0,05 level. B gk
Young (1980) reported that plasma proteins S
have unusual gelation characteristics and ¥
high emulsification capacity. The capacity ST oy
of plasma proteins to bind a-certain amount * average of six observatio
of water is advantageous for meat products. ] : "

| Frankfurter sausc Canned Luncheon meat

a b
9,900 10,650
A

%
2,075 0,815 52
1,440 0,902 S
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0f €qual importance in food systems is the reaction

Of the supplemented proteins to heat treatment. Heat ¥ 9% -01 10 .G -4E800G J0: (0 sowntInos § ¥ ]
9%lation of the plasma proteins is generally advan- ( TABLE 5. Objective shear * of Frankfurter sausages
-99eous, since the stable three dimensional network | and canned |

LS;WGd can absqrb watgr, fat and other componentﬁ(as
€11 as producing desirable textural characteristics
(Hermansson. 1982). |

€ results of the sensory evaluation are shown in
Lables 6 and 7. There was apparently little differ- | Luncheon meat A
&NCe in tasty among the samples, since panelists
Y%ere unable to consistently identify a statistical-
Y Significant number of samples as being identical asieliadiin
0 the reference samples. B erane ot
'€ results of microbiological analyses are shown in ** means that it
table 8. The action which expressed as a difference L,
2; the number of bacteria that existed in the refer-
-1C& samples (Frankfurter sausages without blood
:Tasma proteins) and of those in the treated samples (Frankfurter sausages with blood plasma proteins) was found
0 be not statistically significant at 0,05 level for the aerobic mesophiles, iforms and psychrotrophes. Sul-
1te reducing clostridia, yeasts and molds were not detected for seven days of storage.

N conclusion the use of blood plasma proteins in the production of cooked meat products is feasible. On the

€r hand abattcir by-products such as blood which is a proteinaceous material must be accepted by human con-

nles without blood
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