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The influence of meat tissue substitution In scalded sausages by textured soy proteins 
Uroduot on the amount of crude proteins and the level of amino acids In final product"
JAN MIELNIK,ZBIGNIEW DUDA,MIECZYSLAW 0S30WSKI
Institute of Food Storage and Technology,Department of Animal Origin Food Technology,
Academy of Agriculture,Wroclaw,Poland.

The Influence of meat tissue substitution by textured soy protein /TSP/ - Supro 50A,Ralston 
Purina Co ; 1 2 * * - on the amount of crude protein and selected amino aoids in two sorts of scalded 
sausages manufactured in industrial conditions and scale i.e.mortadela and in domestic mid
dle chopped sausages were studied.The level of substitution of the animal origin of raw 
material in sausage mince composition was 24% and 14% respectively.Control sausages i.e. 
without TSP substitute were processed simultaneously.Crude protein and amino acids were de
termined in sausage emulsion and/or mince,in ready product and in TSP.
The obtained results do not show any significant difference in crude protein content 
between sausages manufactured with or without TSP.It has been found that meat tissue substi
tute is responsible for slight decrease of the content of selected essential amino acids in 
ready product i.e. tlysine,threonine and valine as well as nonessential one - glycine,histi
dine and proline.lt was olso observed that the amount of some amino acids was greater in 
sausages processed with TSP in com;) arts son to the control ones,namelysi soleucine,phenylala
nine tyrosine, arginine, serine,glutamic and asparsginic acids.The above mentioned differen- 
°es in selected amino acids content in sausages depends on quantitative amino acids compo
sition of the protein in substitute used as a component of sausage emulsion on mince.
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nt er sucht wurde der Einfluss der Substitution von Flelschfasem durch texturiertes Soja-
©J. op /o ^in SS Suf>ro 50A,Ralston Purina Co./ auf den allgemeinen Eiweiss - und Aminosaurengehalt

2wei industriell produzierten BrShwurstarten,d.h. in der Mortadela und in einer mittel-
Zerkleinert*n Wurstart,der Lltewsfca.Der Austausch de» Fleischrohstoffes durch Substitutions- 
p ss betrug ln der Rezeptzusammenstellung der Wurstwaren dementsprechend 24% und 14%.

el wurden Kontr41wurstwaren,d.h;nur aus Fleischrohstoff hergestellt.Der Gehalt an all-
z en Eiweiss und Aminosa-uren wurde im Wurstbrat,im Fertigprodukt und im Substitut be-

6''•Eie Untersuchungsergebnisse wiesen im Gehalt an allgemeinem Eiweiss unter den Wurst-
^ en *teTne wesentlischen Unterschiede auf.Es wurde festgestellt,dass das Austauscheiweiss 

de xSProdukt eine unwesentlische Niveausenkung einiger exogener Aminosäuren bewirkt u. 
,̂l ŝ tls»bhreonins und Valins,wie auch endogener - des Glycims,Histidins,und Prolins und

t’aglnS 6"rien Eansblcg an Isoleucin,Phenylalanin,Thyrosin^Arginin, Serin,Clutamln-und Appa-
3U , ,Saure beeifiusst.Die obigen Veränderungen in der Aminosaurenzusammensetzung der unter- 
ieĵ ; 611 Vur'5rtwaren beeinflusst dar quantitative Anteil der einzelnen Aminosäuren im Struktur- 

6n ^°Jaeiweissprapar»t,das als Substitut für Fleischrohstoffe ln die Rezeptzusamensto- 
E ^®r Wurste elngefuhrt wurd*
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Influence de la /substitution du tissu musculaire dans des charcuteries echaudees nar le 
produit de la texture de la proteine de soya sur le contenue de la proteine nonernle et sur 
le niveau des amtoto - acides dans le nrodtllt tout fait.
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*
On a analyse l'influence de la substitution du tissu musculaire de la texture de la proteine 
de soya /Supro 50A,Ralston Purina Co;/ sur le ̂ Contenu general de la proteine et sur les ami- 
no - acides dans deux sortes de charcuteries ehaudees produites dans les conditions Industrie 
lies ci-a-d "mortadela" et dans le sausslsson moyennement emlette /"litewska"/.L’échangé de 
la matière de viande dans la composition de la recette des charcuterie* par la proteine de 
la substitution était de 24% et 1 4%.Parallelement on a produit des charcuteries de contrôles, 
c.a-d seulement de la viande.On a marque dans le produit tout fait et dans la substitution 
le contenu de la proteine generale et des amino - acides dans la farce de la charcuterie.
Les ftesultates des analyses n'ont pas montres de différences essentielles dans le contenu de 
la proteine de la substitution provoque un petit baissement du niveau des certains amino - 
acides des egzogenes dans les produits tout fait entre autresjlysine threonine,valine et 
aussi des endogenes - gliclne.hlstidine,proline et aussi l'augumentation du contenu!izoleuci- 
ne,phenyloalanine,tyrozyne, arginine, seryne, de l'acide glutamique at asparagique.La quantité 
des amino - acides particuliers dans la proteine de la substitution introduite en échangé 
du produit de la viande dand la composition de la recette des charcuteries influe sur les 
changements de la composition des amino J- acides des charcuteries analysées;

Bjhhhh6 BBegeHw b cocTag çjiapma BapeHnx KOJidac leKcxypKPOBBHHoro ooeBoro 3aMSHHTejia mcb, 
Ha coaepaaHHe odmero (feinta h aMtmoKucjioT b i-otobom nponyxie

HH MEJILHM,3EMrHEB ^ M tM ïM C J IA B  OCCOBCKH
IflHCTHTyT XpaHeHHH H TeXHOJIOrHH npOflOBOJIBCTBeHHHX TOBapOB,0TfleiI TeXHOJIOrHH npOayiCTOB 
iHBOTHoro IlpoHcxosaeHHHÇCeiiBCKoxo3nflCTBeHHaH AKâ eMHH,BpoiyiaB,IIojii>iaa.
HccjiaflOBaHo BJiHHHHe aaMemeH/H uunieMHoM tkbhh b cupteBOM cociaBe BapenHx KOJidac TeKciypn- 
poBaHHHM coeBHM dejiKOM /Cynpo 50A,Paji£CTOH IlypHna Kom./ Ha coaepacaHHe odmero dejwa h auH- 
hokhcjiot b asyx copTax BapeHHx KOJidac BupadoiaHux b npoMbiuuieHiiux ycjiOBax h Maimdax to 
eciB b MopTaaejie h b cpeaHepydjieHHoK KOJidace JioKajiBHoro rana.SaMemeHHe Mnoa dejmoBHM aa- 
ueHHTejieM dbuio cooTBeTCTBemio ua ypoBHe 24% h I4%.0«HOBpeMeHHo BbipadaTtiBajmcB KOHTpojiBHue 
KOJidacu des dejiKOBoro 3aMeHHTejiH.n0 coÆepucaHHio odmero dejnea onNTHHe h kohtpojibhh6 KOJidacH 
He OTjiHuajincB.CoflepKaHHe odmero dejiKa h aMHHOKHCJioT onpeflejieno B;$apme,roTOBux KOJidacax h 
b dejiKOBOM aaMeHHTejie.BBeiieHHe coeBoro TeKCT.ypaTa b chpbcboH cociaB KOJidac BtiauBaeT 11e- 
CymeCTBeHHOe CHHHeHHe ypOBHH HOKOTOpblX He3aiaeHHMUX aMHHOKHCJIOT B TOTOBOM npOflyKTe a HMeHHO* 
jiH3HHa, TpeoHHHa h BajiHHa a Taraie 3aMeHHMUx - rjiHUHHa,rHCTHflHHa,npojiwHa.OjjHOBpeMoiiHo yBejffl** 
HHBaeTCH K0JIHH6CTB0 TaKHX aMHHOKHCJIOT KHKÎ H3OJieKUHH,(JeHHJIüJiaHHH, THp03HH,aprHHHH, CepHH, 
rjuoTaMHHOBOü h acnaparHHOBoB KHCjioT.Ha HadJHoaaeMue HaMeHeHHH b qmhhokhcjiothom cociaBe 
HCCJieayeMHx KOJidao BJieneT kojihh ec tbchhhîî ypoBeHB OTflejiBHüx ümhhokhcjiot b dejiKe aaMeHHTejifl 
BBeaeHHoro b Mecio chpbh jchbothopo npoHexoxaeHHH b peuenTypHiifi cociaB KOJidacH.
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Any products used as a meat tissue protein substitute should be nutritionally comparable to 
roe at. Several studies have shown that soy protein préparâtes and among their many variétés 
also texturized /extruded/ does not significantly degrade,from nutrition point of view,meat 
products processed with addition of them and/or used as substitute of meat in recepe of a gi
ven ready products./ 1 - 8 /¿
Amino acids composition of soy protein meat extenders are commonly considered as one of fac- 

| 'tor influencing it nutrition value as well as effecting nutrition quality of processed meat 
j products manufaotured with technologically acceptable levels of substitution of the meat;' 
j T.he present study aimed at establishing the influence of meat substitution by textured soy 
| Protein on the amount of crude protein contents and amino acids composition of two sorts of 
scalded sausages.
Material and methods.
Two sorts of sausages - one emulsion type and the other middle chopped i.e,Mortadella and 
Litewska" was processed in production conditions and in usual way;Appart of using plant pro- 
tein substitute other sorts of meat extenders was integral parts of the sausages recopes;The 
levels of meat substitution by texturized soy protein preparate /Supro 50A,Ralston Purina Coj 
amounted to 14% in "Lltewska" sausage and 24% in Mortadella; 1

Sirnultaneuosly,control sausages without plant protein addition was processed with increased 
quantity of meat tissue correspondingly to the amount of hydrated 1 t 2 , 5  textured soy pro- 
■fceln preparate;’The main raw materials composition of the two investigated sausages exludingt 
water, cure salts, spices and seasonings was following:

"Lltewska " sausage 
1»Pork meat class II
2, Beef /lean/
3. Beef olass III 
AiBeef class IV 
5«Pork jowl
6 .Fat-ooiiagen emulsion 
•Mechanically deb one d meat 

8isps Supro 50A /hydrated/

Mortadella
15% 1;Pork meat olass IV 5%
15% 2 ;Beef /lean/ 30%
1 0 % 3 .Pork jowls 19%
30% 4.Mechanically deboned meat 1 2 %
5% 5 ;Fat-oollagen emulsion 5%
5% 6 .Blood plasma 5%
6% 7;SP3 Supro 50A /hydrated/ 24%

14%
Total protein contents and amino acids composition was determined in sausages 24 hours after
c°mpleting of the processing i;e; in a ready products;Three separate lots of control and ex
perimental sausages was manuf aotured. All analysis was made in triplicate. Total protein conte- 
Q was determined by Kleldahl method /N x 6 ;25/ and amino acids composition after hydrolysis 
• 5 - 1 , o  gm sample in glscs ampule with 6N HC1 solution at 110°C - 2°C during 24 hours using 
automatio amino acids analyser,Mlcroteohna - Praha,type AAA 881 .Total protein ctavtents and 
amino acids composition was olso determined in Supro 50A - soy protein preparate;'
E^suits -gad discussion
°cording our findings substitution of meat tissue by soy protein preparate does not effects 

a*, protein contents in a ready products.Content of crude protein in mortadella processed 
w th°ut and with substitute was 12*18% - o;7% and 12.51% - o;4% respectively and in "Litewskft
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| sausages 12;75?S - O¿k% and 12.58% - 0t5% respectively ¿The difference in crude protein content 
between sausages processed with and without meat substitution was found statistioaly inslgni- 

j ficant.
\ The amino acids spectruinias shown in Table 1 and Fig.1 and 2 of the two sorts of investigated 
sausages processed without meat substitution did not differ significantly,although the diffe
rence in contents of selected amino acids was observed.For example higher content of valine 
and glutamlnic acid was determined in "Litewska" sausage;A amino aoids composition of the row 
materials protein used as a components of their recepe are most probably responsible for ob
served differences in levels of selected amino acids of the ready products.
A comparison of the amino aoids contents of sausages processed without and with substitution 
of meat in their recepe by SPS demonstrates that the levels of some amino aoids are substan- 
tialy influenced by soy textured protein prepárate used as meat tissue substitute.These refe
rs mainly to Mortadella l;’e sausage processed with relatively very nigh level of meat substi
tution,mamely 24%;As it could be seen from the results in Table 1,using SPS as a component of 
the Mortadella recepe decreased,statistioaly significantly,the following essential amino aoi- 
dsilysine,threonine and methionine as well as nonessential amino acids such asjhistidine,pro
line and glycinefSlmultaheuosly.the amounts of selected amino aoids in Mortadella processed 
with SPS are increased statistioaly very slgnificantly;These concerns the following onet iso
leucine, phenylalanine,arginine,serine,alanine,thyrpsine,asparaginic and glutaminic acids. 
Therefore it seem doubtless that inore ase, mainly of the nonessential aminó acids, although 
olso such essential like isoleiicine and phenylalanine is influenced by the very high level of 
meat substitution by soy proteih prepárate as a component of the recepe of Mortadellai 
The amino aoids spectrums in "Litewska" sausage processed with 14% substitution of meat raw 
materials by SPS are much less influenced by used protein prep arate .However olso this sort 

' of investigated sausage show difference in the levels of selected amino acids,although less 
statistioaly significant appart of glutaminic acid and thyrosine;Substitution of meat by SPS 
in the recepe of "Litewska" sausage decrease the levels of threonine and valine as well as 
alaninetglycine,proline but imcrease:methionine,isoleucime,phenylalanine, arginine,tyrosine 
and asparaginic and glutaminic acids;
On the base of our findings it should be realeased that from nutrition point of view substitu
tion of meat by any sort of extenders but maimly by plant origin will effect the amino acids 
composition of the given ready products.The only question is to which extend substitution will 
effects - significantly from nutrition point of view or not.
Bearing in mind that meat industry processess numerous sorts of differeritproduots which even 
in one country differ very much in the recepe components of these some product sorts and 
which olso are subject of guite frequent changes - evaluation of amino acids composition of 
each sort seem impossible;Therefore only general oonclussions with regard to influence of 
meat substitution by soy protein substitute on amino acids pattern of the given type of meat 
products are of interest to processors and consumers.
Conclusion s.

j 1 ¿The amino acids composition of two sorts of investigated sausages are influenced by plant 
i origin texturized protein substitute and observed differences are statistioaly significant.
I 2¿Differenoes involved both essential and nonesaential amino acids;'
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TABLE 1.
Amino acid content in sausages processed with and without SPS /g/100g/protein/

MORTADELLA "LITEWSKA"
Amino Without With Without With t.oalc; SPSacid* SPS SPS SPS_ SPS
Lis 9;77 * 0;'10 8.13 - o;io 28.916XXX 9.24 - 0.07 9;'16 * 0.34 0.563" 3.36*0.03

■a
•H

Tre 4;06 * 0.08 3;81 * 0;'07 5 3.94 * 0;24 3*50 * 0.13 3.928x 3.54*0.12
Val 4.23 * 0*33 4.19 - 0;09 0,283" 5.49 * Oi'13 5;07 * 0;21 4.253x 4.45*0.45

+>
1W

Met O-•
O+ 1CD
*— 1 ;11 * 0i03 4;159x 0 .9 2  * 0;09 1 ;06 * 0.05 3.226x 1.20*0;02

lieu 3.52 * 0.07 4; 01 * 0;04 A3.768yxx 3.62 * 0.29 4;00 * 0.03 3.132x 3;53*0.17
w Leu 6;79 - 0.03 6.77 * 0.04 0;902" 6; 25 * 0;26 6;40 * 0.13 1;270" 6.89*0.08

Phe 3;31 * 0;07 3;72 * 0;09 8.534x x 3.54 * 0.29 4;02 * 0;13 3.712x 4.29*0ii5

s : 32.86 31; 74 33;00 33.21 32.26

His 4.72 *  0i06 4;37 * 0.05 10;435xxx 4; 57 i 0;35 4;53 * 0;05 0.276" 4.46*0.09
A r g 6.20 *  0.03 7.17 * 0;06 34.646x x x 6.27 i 0.10 6.99 - 0;43 3.947x 8.39-0.21

■ a

Asp 9; 38 1  0;'04 9.74 * 0;09 9.000xxx 8;81 * 0;'35 8.99 1 0;64 6.032xx 10.60-0;23
Ser 3;85 ~ o;08 4;12 * 0;'18 3.311x 3;55 i o;28 3.61 * 0;'46 0i272 4.81-0.12

l o . a e g ^ i ö ^ o i o ^+>

g Glu 13.85 *  0;34 15;86 * 0;37 9.783xxx 14.96 * 0i28 16.28 *

OT~O

toto Pro 3;91 i 0.02 2; 88 - 0.05 47;260xxx 4;15 - 0;12 2;96 i 0;44 6 .3 6 1 2.85-0.09
Q)

g Oil 6;91 - 0;04 5; 04 - 0;10 40.889XXX 5.79 i 0;15 5;20 i 0;22 5.343XX
4.705XX

3.80-0.06
fe: Ala 5;20 i 0;14 5.78 i 0.08 s ^ o * 3“ 5;76 i 0;'10 5;21 - 0;27 4.56*0.13

Tyr 2.85 i 0i05 3;'43 * 0;01 26.851 ̂ 2.74 * 0;05 3.35 i 0;12 11.168 3.56-o ;12

62i87 58;39 56;60 57.12 59.33

x d p  •̂  95.73 90;13 8 9 9 0 , 3 30.001 x x = o c * i0 ;0 l *(X
9 1 . 5 9

C0i05 - = rus;
x x



g/1
00

g 
pr

ote
in 

g/1
00

g 
pr

ote
in

53 06.I5
I

t o

5  a ® - €  *I
*  MM
°  aj
'ö

-LVs

CONTENT OF /MINO ACIDS IN MORTADELLA 

Essential amino acids

FIG. 1.

L IU  PUE

16.
14
1 2 .

19.

8.

f
4.
2.

0




