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¿gSTRACT

I * 0 kinds o f  cooked meat products (F ra n k fu r te r  sausages and canned Luncheon meat) were made and 10% o f meat from 
he basic  rec ipes s u b s t itu te d  by blood plasma p ro te in s . The c o n tro l se rie s  was compared to  the se ries  w ith  added 

P'asma p ro te in s . P ro te in , fa t  and m oisture  were determ ined on a l l  products accord ing to  the o f f i c ia l  methods. On 
he o th e r hand sensory e va lu a tion  and o b je c tiv e  shear measurements f o r  a l l  p roducts were performed. Furthermore 
o lo r  measurements (Gardner c o lo r im e te r  L, a and b sca les) were made in  the f in a l  p roducts . A d d it io n a lly  m ic ro ­

b io lo g ic a l exam inations fo r  F ra n k fu rte r  sausages were performed fo r  7 days o f  sto rage .
he chemical com position showed no s ig n if ic a n t  d iffe re n c e  among the compared meat products except o f  the p ro te in  
ontent in  F ra n k fu r te r  sausages. Sensory e v a lu a tio n , c o lo r  measurements and m ic ro b io lo g ic a l analyses d id  not 
now s ig n if ic a n t  d iffe re n c e s  among the f in a l  p roducts . The measurements o f  shear fo rces  showed a s t a t i s t i c a l l y  
19 n if ic a n t d iffe re n c e  between the two comparing samples o f canned Luncheon meat.

-iftilRODUCTION

J’ hotein is o la te s  prepared from c a t t le  blood c o lle c te d  a t the tim e o f  s la u g h te r represen t a bas ic  source o f  la rge  
¡ r a t i f i e s  o f  h igh q u a l i ty  p ro te in . The p o te n t ia l o f. using plasma p ro te in s  in  foods such as bakery products and 

a t Products is  h igh due to  both economic and fu n c tio n a l reasons. Depending upon spec ies , animals w i l l  y ie ld  an 
mount o f blood d u ring  the s la u g h te r in g  orocess equal to  approxim ate ly  7% o f  body w eight on a wet basis and 0,7% 

a dry basis  (L ib b y , 1975). A lso , animal blood con ta ins  about 18% crude p ro te in  o f  which 20% is  found in  the 
• asma and as much as 80% in  blood corpuscles (A u tio  e t a l . ,  1984). 

w p ro te in  sources are valued no t o n ly  fo r  t h e i r  m e r it as a n u t r i t io n a l  supplements (economic b e n e f it )  but a lso 
r  t h e i r  e f fe c ts  on the fu n c t io n a l p ro p e rtie s  o f  va rious kinds o f  foods ( In g e r e t a l . ,  1985). Among the fu n c - 

u t?!??l p ro p e rtie s  o f  blood plasma p ro te in s  e m u ls ify in g  p ro p e rtie s  are basic  and o f  the most importance to  t h e i r  
te i 12at i ° n in  cooked meat p roducts . Nakamura e t a l . (1984) repo rted  th a t e m u ls ify in g  c a p a c itie s  o f  plasma p ro - 

ins were the best among th ree  kinds o f  p ro te in s  (co tto n  seed, soy and m ilk  p ro te in s ) .
I_ e Purpose o f  th is  study was to  produce two k inds o f  cooked meat products (F ra n k fu r te r  sausages and -canned 
comC -n ,meat) where 10% o f  meat (from  basic  re c ip ie s )  s u b s t itu te d  by the blood plasma p ro te in s . The chemical 
t  . posi t i o n ,  sensory e v a lu a tio n , shear fo rces  and c o lo r  measurements from both products (w ith  blood plasma pro - 
sailnS ’ w lphout blood plasma p ro te in s )  were examined. Furthermore m ic ro b io lo g ic a l exam inations fo r  F ra n k fu rte r  

usages were performed fo r  7 days o f  storage (+4°C).

^ I L R IALS AND METHODS
.re p a ra tio n  o f blood plasma.

ed fq .bovine b1ood was c o lle c te d  a t the tim e o f  s la u g h te r from  a lo c a l s la u g h te r house and im m ediate ly commingl- 
rili x} y: 1 /v /v )  w ith  0,85% NaCl s o lu t io n  (Tybor e t  a l . ,  1975) co n ta in in g  sodium c i t r a te  a t a le ve l o f  0,02% in  the 
in ju r e .  The m ix tu re  was m ainta ined a t 4°C. Immediately upon a r r iv in g  a t the la b o ra to ry  the m ix tu re  separated 

Plasma and red c e ll f r a c t io n s  w ith  a m ilk  se p a ra to r. The red c e l l  f ra c t io n s  were d iscarded and the blood
'asma was frozen  a t -22°C u n t i l  used to  the experim ents.

TWo-L2du c tion_o f_F rank fu rte r_sausages . 
aCcos®rie s o f  F ra n k fu rte r  sausages were produced, one w ith  10% blood plasma n ro te in s  and one w ith o u t blood plasma 
1,5% l n 9 - t0 the f ° l lo w in g  basic fo rm u la tio n : lean pork meat 40%, pork fa t  30%, w ate r ( ic e )  30%, s ta rch  3%, s a lt  
t e r ” ’ sodl’ um case ina te  2%, sodium n i t r i t e  120 ppm and 0,5% seasonings. The lean meat was placed in  a S ile n t  Cut- 
in g rp lr  chopped fo r  3 min a t h igh speed being c a re fu l to  keep the paste below 15°C. At th is  p o in t ,  the rem aining 
t r ansf 8nts were added and the mix was chopped a t h igh speed fo r  an a d d it io n a l 12 min. The re s u lt in g  paste was 
ev e r v i9ed t0  a ch iH ed p is to n  d riven  hand s tu f fe r  and im m ediate ly s tu ffe d  in to  24 mm N a tu rin  casings and lin k e d  
condit • cm' Tbe 3an*<s were a llowed to  stand a t room tem perature fo r  1 h and then were cooked under in d u s t r ia l 
U n til ona- The core tem perature was 78°C fo r  10 min (S t ie b in g , 1985). The processed l in k s  a f te r  cooking cooled 
niqkt  an in te rn a l tem perature o f  30°C o r lower was reached. The l in k s  were hung and cooled in  a 2 °C co o le r ove r- 
c . p and then vacuum packed and s to red  a t 4°C fo r  7 days.
T ^ q 'fS d u c t io ^ o f  canned Lura:heon_meat.
pr0tg®n e a  o f  canned Luncheon m ia t’ were produced, one w ith  10% blood plasma p ro te in s  and the o th e r w ith o u t plasma 
Sodiuln s : The basic  b a t te r  o f  canned Luncheon meat con ta ined : pork meat 66,3%, pork fa t  20%, w ater ( ic e )  12%,
S a ^  l  Kot r i t e  129 ppm’ sodium ascorbate 0,1%, sugar 0,2%, sodium case inate  2%, sodium tr ip o lyp h o sp h a te  0,2%, 
time Th an<* ° ’ 3^ seasonings. The pork meat was placed in  a g r in d e r  and was ground through a 1/8 inch p la te  one 
^ s u l t '  6 c^opped meat and The o th e r in g re d ie n ts  were mixed and chopped again in  a S i le n t  c u t te r  fo r  8 min. The 
The Caln 9 baTTe r  was tra n s fe re d  to  a c h i l le d  p is to n  d riven  hand s tu f fe r  and im m ediate ly s tu f fe d  in to  t in  cans, 
out hi Were seai ed and s te r i l iz e d .  Heat p e n a tra tio n  measurements were performed fo r  every type (w ith  and w ith ­
e r  p„ 00d p^asma p ro te in s )  o f  canned Luncheon meat. A German "Labor Rotorzwerg" cons truc ted  an a g ita t in g  r e to r t  
an autessu('e processing w ith  w ater as a hea ting  medium was used. The r e to r t  is  equipped w ith  thermocouples and 
The t  ° mat i c  p e te n tio m e tr ic  reco rd e r. I t  is  a lso  inc luded  a Fo-value comDuter type Z9-CTF from ELLAB, Denmark, 
and en r" '  ’ . . . .»couples were placed in  the core o f the cans and the tem perature curves were a u to m a tic a lly  re g is te re d
d. p e c u la te d .
pr o t & | i - a0ak 5 ? a-
e. Col ’ Tat and m ois tu re  were determ ined in  a l l  products accord ing to  the o f f i c ia l  methods (A0AC, 1975). 
3atip T p '- --0 d. !h ? aD .f2 r2 aa measurements.
GardneS b°Th p?oducts’ (F ra nK fu rtir"sau sa g e s  and Luncheon meat) were measured fo r  c o lo r  d iffe re n c e s  w ith  a 
to ensr  c° lo r im e te r  (L ,a  and b s c a le s ). P re lim in a ry  s tu d ie s  inc luded  de te rm ina tion  o f  i n f i n i t e  sample th ickness 
a Cu no transm iss ion  o f  l ig h t  through the sample. Th is  was determ ined to  be 12 mm. Samples were cu t to  f i t  
o f the t te  appr°P r ia te  fo r  the c o lo r im e te r  and were placed side  by s ide  in  the cuve tte  so th a t  the curved surface  
°Ver samPle e lth e r  uPPer and deep would be towards the ins trum en t a n e rtu re . A second la y e r  o f  sample was placed 
sampig e ^ l r s t  ih  a s im ila r  fash ion  to  b lock transm iss ion  o f  l ig h t  through the area ad jacent to  two s lic e s  o f

• Color measurements made on samples with and without blood plasma proteins were done in a similar manner.
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Shear fo rce  values were determ ined w ith  a W arne r-B ra tz le r shearing device (Model 2000) equipped w ith  a 10kg dy­
namometer. Each te s t  day, two samples o f  every k ind  o f  product were sheared s ix  tim es each.
f .  Sensory eyal.uati.on.
The” s in i5 ry "p a n e i’ cons is ted  o f  10 members who are s t a f f  o f  the Food Hygiene and Food Technology la b o ra to r ie s . 
Several t r a in in g  sessions were given to  the p a n e lis ts  before  i n i t i a t i o n  o f  the experim ent. Three samples were 
g iven to  the p a n e lis ts . Two numbered samples and a re fe re n ce . One o f  the numbered samples was id e n t ic a l to  the 
re fe rence . P a n e lis ts  were in s tru c te d  to  in d ic a te  which o f  the numbered samples was id e n t ic a l to  the reference 
( in  term o f  t a s t y ) .
g. M ic ro b io lo g ica l_a n a lyse s .
On t h i ’ F ra n k fu r te r ’ s a m p lii- (w ith  and w ith o u t blood plasma) the fo llo w in g  m ic ro b io lo g ic a l analyses were perform ­
ed: aerob ic  m esophiles, c o lifo rm s , s u l f i t e  reducing C lo s t r id ia ,  yeasts and molds and psychrotrophes in  the 1st, 
3 rd , 5 th  and 7 th  day o f storage a t 4°C.

1. Aerob ic mesophiles -  P o rtio n  o f approxim ate ly  50 g were taken from each day’ s pack and was sampled fo r  
b a c te r ia l lo a d in g . Pour p la te  count method was used. Standard-1 agar in  d u p lic a te  se rie s  was used fo r  to ta l 
counts. The p la te s  were incubated a t 32°C fo r  th ree  days, then counted accord ing to  APHA (1976).

2. C o lifo rm s -  The MPN (Most Probable Number) method o f enumeration was used fo r  de term in ing  the numbers 
o f  c o lifo rm s . MacConkey b ro th  was used and the tubes were incubated a t 32°C fo r  48 h.

3. S u l f i t e  reducing C lo s t r id ia  -  Pour p la te  count method was used f o r  enumeration s u l f i t e  reducing c lo s t r i  
d ia . The to ta l p o pu la tion  was determ ined in  SPS agar. P la tes were counted a f te r  48 h o f  in cu b a tion  a t  37°C in  a 
Gas-Pak system.

4. Yeasts and molds -  Spread p la te  method was used to  determ ine yeasts and molds. Rose-Bengal Chlorampheni 
col Agar was used and the p la te s  incubated a t 25°C fo r  5 days, then counted accord ing to  APHA (1976).

5. P sych ro troph ic  b a c te r ia  - Standard-1 agar was employed fo r  the psych ro tro ph ic  count. The p la te s  were 
incubated a t 7°C fo r  10 days.

RESULTS AND DISCUSSION
The s t e r i l i z a t io n  data o f  canned Luncheon meat are shown in  
which should be ap p lie d  to  foods in  con ta ine rs  in  o rde r to  
render the food "com m ercia lly  s t e r i le "  has undergone con­
s id e ra b le  development in  the la s t  50 ye a rs . The basic  
o b je c t iv e  o f  the c a lc u la t io n  has been to  e s ta b lis h  the time 
a t the r e to r t  tem perature which w i l l  r e s u lt  to  m ain ta in  one 
degree o f  q u a lity  fa c to rs  in  the food. Today we have drop­
ped the use o f  Fo-values fo r  a s u f f ic ie n t  s t e r i l i z a t io n  
(Skramstad, 1977, V a re ltz is  e t  a l . ,  1985).
The chemical com position o f  the F ra n k fu rte r  sausages and 
the canned Luncheon meat are shown in  ta b le s  2 and 3. The 
s ig n i f ic a n t ly  h ighe r p ro te in  le v e l in  the F ra n k fu r te r  saus-

ta b le  1. The de te rm ina tion  o f  thermal processes

TABLE 1. Sterilization data (canned Luncheon meat)

Initial food temperature 15°C
Come up time 40 min
Holding time 26 min
Sterilization temperature U7°C
Cooling time 25 min
Total heat processing time 66 mi n
Rotation 30 rpm
F0 value 5,94 min

TABLE 2. Chemical composition of Frankfurter sausages.

% X s2 s max. min.

Moisture A 57,649 0,237 0,486 58,659 56,662
B 58,224 1,773 1,331 59,797 55,511

Fat A 29,184 2,758 1,660 31,671 26,046
B 28,362 3,725 1,930 31,865 26,155

Proteins A 10,582* 0,423 0,650 11,581 9,033
B 11,280* 0,970 0,985 12,907 9,956

A = samples without blood plasma proteins
B = samples with blood plasma proteins
* means that it is significantly different at level 0,05

TABLE 3. Chemical composition of canned Luncheon meat._

1 X s2 s max. min.

Moisture A 57.,373 0,619 0,787 59,119 56,183
B 57,,705 1,174 1,083 59,121 55,158

Fat A 25 ,837 0,914 0,956 27,931 24,128
B 25,,343 1,995 1,412 28,489 23,114

Proteins A 16 ,083 0,666 0,816 17,121 13,588
B 16.,311 1,068 1,033 17,931 14,031

A = samples without blood plasma proteins 
B = samples with blood plasma proteins

ages w ith  blood plasma p ro te in s  oroved th a t  blood plasma o ro te in s  can enhance the n u t r i t iv e  va ue o f meat prod 
ucfs Furtherm ore, the re s u lts  o f  chemical com position o f a l l  products showed th a t  the blood plasma p ro te in s  at 
a le v e l o f 10% can be used s u c c e s s fu lly  in  the cooked meat products m anufacture.
Average Gardner c o lo r  re fle c ta n c e  values f o r  f in a l  products are shown in  ta b le  4 Table 4 showes very c le a ry  
th a t the hue o f  the surfaces o f  blood plasma p ro te in s  co n ta in in g  franks  and canned Luncheon Ce a t the
same w ith  the re fe rence  samples (w ith o u t blood plasma p ro te in s ) .  There is  no t s ig n if ic a n t  d iffe re n c e  a t the^
«  n r -  - t  i  / -  _ i J  -  / U  1 i i n r  T  L i rv  c  n , ________________________________ .——  --------------------------------------------------------------------— -----------■——------------------------------------------------ - '0,05 le v e l f o r  L, a, b and a /b  va lues. These 
re s u lts  mean th a t  the use o f  blood plasma in  
the p roduction  o f  cooked meat products d id  
not a f fe c t  the appearance o f  p roducts .
The o b je c tiv e  shear values o f  F ra n k fu rte r  
sausages and canned Luncheon meat are shown 
in  ta b le  5. Shear fo rces  were determ ined to  
see i f  the blood plasma p ro te in s  caused any 
te x tu ra l changes in  the p roduc ts . Average 
fo rce s  re q u ire d  to  shear the canned Luncheon 
meat samples were s ig n i f ic a n t ly  d e ffe re n t a t 
the 0,05 le v e l .
Young (1980) repo rted  th a t  plasma p ro te in s  
have unusual g e la tio n  c h a ra c te r is t ic s  and 
high e m u ls if ic a t io n  c a p a c ity . The ca p a c ity  
o f  plasma p ro te in s  to  b ind a c e rta in  amount 
o f  w ater is  advantageous f o r  meat p roducts .

TABLE 4. Average Gardner reflectance values* for Frankfurter sausages 
and canned Luncheon meat. ____

Frankfurter sausages Canned Luncheon meat

L a b L . a b
55,820 9,900 10,650 X 43,872 18,992 9,456
8,396 2,075 0,815 s2 4,976 0,898 0,875
2,897 1,440 0,902 s 2,230 0,947 0,935

56,155 10,075 10,610 X0 45,080 18,816 9,792
8,452 1,805 1,000 s2 3,907 0,488 1,180
2,907 1,343 1,000 s 1,976 0,699 1,086

= samples without blood plasma proteins 
= samples with blood plasma proteins 
average of six observations
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Of equal importance in  food systems is  the rea c tio n
f  the supplemented p ro te in s  to  heat trea tm e n t. Heat 

R a t io n  o f  the plasma p ro te in s  is  g e n e ra lly  advan­
tageous, s ince  the s ta b le  th ree  dim ensional network 
ormed can absorb w a te r, fa t  and o th e r components as 

as producing d e s ira b le  te x tu ra l c h a ra c te r is t ic s  
| " e i"mansson, 1982).
he re s u lts  o f the sensory e va lu a tio n  are shown in  
a“ les  6 and 7. There was a pparen tly  l i t t l e  d i f f e r -  
nce in  ta s ty  among the samples, s ince p a n e lis ts  

^ere unable to  c o n s is te n t ly  id e n t i f y  a s t a t i s t i c a l -  
7 s ig n if ic a n t  number o f  samples as being id e n t ic a l 

■j.® the refe rence  samples.
. ^  re s u lts  o f  m ic ro b io lo g ic a l analyses are shown in  
able 8. The a c tio n  which expressed as a d iffe re n c e  

the number o f  b a c te r ia  th a t e x is te d  in  the re fe 'r -  
samples (F ra n k fu r te r  sausages w ith o u t blood

TABLE 5. Objective shear values* of Frankfurter sausages 
and canned Luncheon meat.

Frankfurter saus.

Luncheon meat

X s2 s max. min.
A 0,256 0,004 0,066 0,45 0,15
B 0,236 0,001 0,033 0,30 0,20
A 0,514** 0,017 0,131 0,77 0,35
B 0,443** 0,005 0,072 0,60 0,25

A = samples without blood plasma proteins.
B = samples with blood plasma proteins.
* average of six observations.
** means that it is significantly different at level 0,05

asma p ro te in s )  and o f  those in  the tre a te d  samples (F ra n k fu r te r  sausages w ith  blood plasma p ro te in s )  was found 
f i t  not s t a t i s t i c a l l y  s ig n if ic a n t  a t 0,05 le v e l f o r  the aerob ic  m esophiles, c o lifo rm s  and psych ro trophes. Sul - 
j te  reducing c lo s t r id ia ,  yeasts and molds were not detected fo r  seven days o f  s to rage .
o t, COnclu s io n  the use o f  blood plasma p ro te in s  in  the p roduc tion  o f  cooked meat products is  fe a s ib le .  On the 

ner hand a b a tto ir  by-p roducts such as blood which is  a prote inaceous m a te r ia l must be accepted by human con-

5. Number of sensory panelists correctly identifying 
a numbered sample of Frankfurter sausages as being 
identical to the reference sample._________________

I
II 
Hi
IV
V
VI
VII
VIII

Number of 
tests

10
9
8
8
7
7
8 
7

Number of correct 
identifications 
by panelists

Number of correct 
identifications 
required for sig­
nificance at 0,05 

level 
7 
6 
6 
6 
5
5
6 
5

TABLE 7. Number of sensory panelists correctly identifying 
a numbered sample of canned Luncheon meat as being 
identical to the reference sample.

Trial Number of 
tests

Number of correct 
identifications 
by panelists

Number of correct 
identifications 
required for sig­
nificance at 0,05 

level
I 10 6 7
II 9 1 6
III 10 0 7
IV 8 3 6
V 9 5 6
VI 9 2 6
VII 8 0 6

^biters t-c
ahd n |  y . t h e  new products are c lean , n a la ta b le  
food u|y i t i o n a l l y  u s e fu l!  could be used as human 
count U nfo rtu n a te ly  the presen t s itu a t io n  in  our 
Certa^  seems to  be th a t  le g is la to rs  are d e f in in g  
pro v iir  maten'a ls  as non-meat but they are not 
ia l ,  131 n9 adequate methods by which these m ater- 

could be reg u la te d , ihis „
the ?®arc l? co n s is ts  a p a rt o f  a p ro je c t  fo r  
animal1 3z? t i ° n “ hole blood from  s la u g h te r 
Resea»Sl’ W lth a coopera tion  by the Federal Meat 
Voi^ ¡•j'’ I n s t i t u te ,  Kulmbach, West Germany and 
Project en S t l f t u n 9 f in a n c ia l ly  supported th is

TABLE 8. Results of microbiological analyses of Frankfurter 
sausages in vacuum packed stored at 4°C for 7 days.

DAYS

Mesophiles

Coliforms

S u lfite  re­
ducing 
C lo strid ia

Yeasts and 
molds

Psychro­
trophes

1 3 5 7
X X X X

2x10? 5,8x10? 7,5x10? 1,1x10*
4xl0J 4,2xl03 4,7xl03 8,6xl03
<10 <10 < 10 < 10
<10 < 10 <10 < 10

< 10 < 10 1,1x10?
lxl0J

lxlO4
< 10 <  10 9,8xl03

without blood plasma proteins
with blood plasma proteins
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