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An attempt to estimate the level of substitution of meat tissue by, texturized soy protein 
arena™*» in model comminuted sausage based on quantitative determination of the fiber

ZBIGNIEW DUD A, JAN MIELNIK,MIECZYSi,AW STEC

Institute of Food Storage and Technology,Department of Animal Origin Food Produots,
Agricultural Academy,Wroclaw,Poland.

An attempt was made to adopt quantitative method of textured soy protein /TS>/ substitute 
»atlmation in processed meat produots based upon determination of the amount of the fiber. 
Investigations were done on model oomminuted sausages processed with 0,15i25 and 3596 sub­
stitution of meat by TSP /Supro 50A,Ralston Purina Co./ .Elaboration of procedure aimed at 
fat saponification in ready product as well as the teohnlos of filtration and fiber mat 
transferring were integral part of the present investigation.
The amount of fiber was determined in TSP and in ready product.An average quantity of fiber 
8stimated in T3> was 2.896 - 0,52.0n the basis og the amount of fiber determined in TSP 
and in model sausages with known level of substitution of meat by TS> a standard ourve was 
Prepared as well as appropriate regression equation was calculated! y - 46,32x - A,04.
Using one of them and having determined the quantity of fiber in product the estimation 
of the level of added TS 5 oould be done with satisfactory prolsion.By adopted analytical 
Procedure the recovery of fiber being introduced to sausage with TSP of known quantity of 
the fiber was in average 79,1996 what has been taken under consideration in calculation of 
regression equation and drawing of the standard curvei

Versuch „er SubsHtutlanserôsseb»■Stimmung von Flelgchfasem, durcfr, sfruktur.jepten 
^¡lwelssnrâparAt ln M o d e l l b A  JUten anhand der Zellulose7Nlveau-Bezelchnung.

ZBIGNIEW DUDA, JAN MIELNIK, MIEC Z Y SLMI STEC
Institut fur Lagerung und Lenensmitteltechnologie,Anstalt für Technologie der tierischen 
Rohstoffe,der Akademie für Agrikultur,Wroclaw,Polen.

Bei der Arbeit versuchte man in Anlehnung an die Zellulosegehaltbezeichnung die Mengenbesti- 
'»mungsmethode von strukturierten Sojaelweisspraparat /substltut/ in Fleischverarbeitungen zu 
^optiereniDle Untersuchungen wurden an Modellwurstwaren durchgefUhrt.dle mit 0,15,25,und 3596 
Substitution von Fleischfasem durch strukturierten Sojaeiweiss /Supro 50A,Ralston Purina/ 
Produziert vmrden.Einen integralen Teil der Untersuchungen bildete die Bearbeitung der Fett- 
vorselfungsmethode ln Wurstwaren und auch das Fltrieren und Übertragen des Zellultseabsatzes. 
ß8r Zellulosegehalt wurde im Elweisspraparat und inden Modellwursten bezeichnet.Der durch- 
sohnlttlische Gehalt an Zellulose betrug im Praparat 2,896 - 0,52.In Anlehnung an die Erge­
bnis.« der Zellulosebezelchnmg im texturierten Sojaeiweisspraparate und ih den Modellwursten 
deren Substitutionsniveau an Fleischfasem verschieden war,wurde eine Standardkurve und die 
*htsprechende Regerssgleichung, y - A6.32X - 4 , 0 4  bearbeited.was in Anlehnung an die Zellul^- 
38gehaltbezeiohnung ermöglicht,den Anteil des substitutlonelweisses im Fertigprodukt zu be^- 
tlrmen.Die Angewandte Methode Srmoglicht die Bezeichnung von durchschnittlich 79,17* der in 
«Um RohstoffmusammenStellung der Modellwurste elngefuhrten Zellulosenmenge samt strukturier­
ten Soiaelweissprüparat,dessen Zellulosengehalt bekannt ist,was bei der Bearbeitung der Re- 

ssgleichung m d  der Standartkurve berücksichtigt wurde.



kj:_ssai^d,_Indiquer la grandeur do la substitution du tissu musoulalro avec la nrénarntlnn 
te^turee _de_J.a proteine de soya dans la charouterle echaundee de modele par la désignation 
du niveau da la cellulose.
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Das ces recherches on a fait un essai de l'adaptation d'une méthode de la désignation quan­
titative de la substitution texturee de proteine de soya dans la charcuterie grâce a la 
désignation du contenu de la oellulose.On a fait des recherches sur la charcuterie de modele 
produite avec la substitution du tissu musoulalre de 0,15,25, et 35# et la proteine texturée 
de soya /Supro 50A,Ralston Purina C o m . / .c'est l’élaboration d’une methodé'de savonner la 
gralçse dans la charcuterie et celle de filtrer et transférerais s précipités de la cellulose 
qui étaient la partie integrale de nos recherohes.On a indique le contenu de la cellulose 
dans la préparation de proteine de soya et dans la charcuterie de modele.Le oontenu moyen de 
la cellulose dans la préparation a démontré 2/86# \ 0,52.En vertu des résultats d’indiquer, 
le contenu de la cellulose dans^la proteine texturee de soya et dans la charcuterie de mode­
le produite avec le niveau different^de la^substitution du tissu musculaire on a construit 
la courbe de standard et on^a élaboré une équation convenable de régression i y ■ &6,32x - 
- A,OU ce qui permet grâce a la désignation du oontenu da la cellulose d’indiquer la parti­
cipation de la substitution^de proteine dans la oonçosltion du produit tout fait.La méthode 
qu on a appliquée permet d indiquer en moyenne 79,17# de quantité de la cellulose introdui­
te a 1 assrtiment de matière de la charcuterie de modele avec la préparation de la proteine 
desoya dont le contenu de la cellulose est oonnuj ce qui a ete pris ea considération en el8" 
borant 1 équation de régression et la courbe de standard.
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P o m m a  o n p e a m e w m  .b o j h h h h h  c y g c r u m H n  HHiaesHott t k o h h  TeKCTJPHPOBaum« o o c b h m  aau e  
aageKBTCfleH m h c h  b  MoaeyimoM sapeH oß K ojiôace Ha o c h o b o  onpeaeacHHH m i e m m a

3EHTHEB ayÆA,HH MEJIiHHK,UPfflCÎAB CTÏH

HHCTHTyî XpaHeHHH h TexHoaorHH IIpoaoBOJiBCTBeHHHx ToBapoBfO Taea TexHOflortiH tlpojyKTOB
XHBOTHoro npoHcxoïaeHHH,C6JU>CK0X08HttcTBeHHaH AKaaeUHH,BpOiyiaB, FlOJIBHia.

B p a tfo te  caejiaHO nonutK y npimeHeHwa u eT oaa  ito jm ecT B eH H o ro  onpeae;ieHHH c o e s o r o  leK ciy p ® 18 
b  xoxôacH H X Haflexftx Ha ocHOBaHHH onpeflexeHHH coaep xaH w i juieTHaTKH.HccaeaoBaHHH npoBeaeHO 
Ha MOÄexBHHX K o x ô a ca x  npoHBBeaoHHHx c  0 , 1 5 , 2 5  h 35%  aaueiueHHeii uumeHHoß TKaHH ooeBtni 
TeKCTypQTOii /C y n p o  5QA,Paxi>CTOH Ilypiraa K o u ./.y cn e u m o ity  peœeHHD aasa^H  oonyiOBOBaaa poapfl' 
ÔOTita ycaoBHft 0WUI6HHH *Mpa b KOJiÔBC0, $njn>TpauHn i ia u e p a ia  h nepeiieiueHHH o caaica  kjien aT W i*  
C ojepxaH H e jüieT^aTKK on p eaexeH o b aaueHHTejie Cexica uhch h B-TotoboB KOjiÔace.CpeaHee oor 

aep xaH ü e JuieTMairai b coeBOii T e x c iy p a T e  öm io Ha ypoBHe 2 , 8 6  -  0 , 5 2 .H a ocHOBaHHH onpeaefl0"  
hxh ooaepxaHHH loieM aiK H  b cocbou TeK CTypaie h b iioacABHHX K ojiöacax BHpaöoTaHux c  pasHUH 
aaiieHHTejM Bm epseH O  CTaHaapTHyn KpnBys h biwucjibho coofBeTCTBynm ee ypaBHeHne perpeoHH! 
y » 46 ,32x  -  4 ,0<f.n o ;ii3y H C &  ciaH aapTH ofi kphboâ mm  ypaBHCHHau p erp e cH H .n o cx e  onpeAeneH^  

KOJIHMeCTBa K JienaTK H .C  aOCTaTOMHOß ÆOCTOBepHOCTBB B03U0XH0 OnpefleHHTB K0HHX6CTB0 B6JIK0B0'  
r o  aaMeHHTexH / c  hsbgcthhu co a e p x a n e u  luieTMaTKH/ b KOJiÖacHitx M3aeji5HX.MeToa p a3penaeT  
onpeaejm TB b  cpeaHQii 7 9 ,1 7 %  K iie n a iK ii  BBeaeHoß b cwpeBOfl coctsb KOJiÔacn B iieo re  o TeKCTy" 
pa»on,KOTopufl noaBeprajicH HccjieaoBaHMB hto ŷ TeHO npn BtrmcjieHHB ypaBHeHHH perpecHH b Btir 
wapvnBaHHB ciaHflapTHOß kphboH.
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attempt to estimate the level of substitution of meat tissue bv texturized soy protein 

Ergparate In model comminuted sausage based on quantitative determination of crude fiber.
ZBIGNIEW DUDA, JAN MIELNIK.MIECZYStAW STEC
Institute of Food Storage and Technology,Department of Animal Origin Food Tecfenolgy, 

i Agricultural Aoademy,Wroclaw,Poland.

; Introduction
Utilization of soybean protein In various processed meat products has been Increasing marke­
dly over last years.However,foreign protein may be Included in moat products as a replace­
ment of meat tissue only to a limited amounts i.e.from a few percent up to 25-30% in selected 
Products for example sausages.Numerous methods has been developed for determination of the 
meat extenders In meat produots which are based on:electrophoretic separation of animal and 
Plant origin protein,immunochemical and histochemical detection of meat extenders,determina­
tion of chemicellulose,crude fiber,magne slum,phytine phosphorus ect./l - 11 /.Nevertheless,

! a reliable metods for determination of the foreign protein préparâtes are under contlnous 
elaboration and direct as well as indirect,as simple as possible,methods for detection and/or 
quantitative determination of meat tissue substitute in meat products are still required, 

the present study atteints has been made to assess quantitatively the levels of texturized 
I 8°y protein substitute in model comminuted sausages using a adopted and slightly modified 
Procedure elaborated by Formo at.all./2/which is based on the crude fiber determination.
S e r i a l  and methods.
j Model comminuted /emulsified/,soalded sausages was manufactured from beef and lean pork,35% 
j ea°h and 30% fat.Other ingredients such as:NaCl,NaN02,Natrium ascorbate, spices, liquid Bmoke 
! Prepárate and water were added in accordance with usual practice for the sort of the model 
8aUsages manufactured.Sausages emulsion was stuffed into 150 ml glass beaker and after 20 min. 
Sedimentation was heated in thermooontrolled water bath at 90°C until 70°C in the centre me- 
asured by thermistor thermometer.After cooling in running tap water beakers with model sausa­
g e  were placed for Zb h in refrigerator at 4°C.
Model sansages was manufactured with the following levels of meat substitution by texturized 
®°y protein substitute /SPS/ , Supro 50A,Ralston Purina Co.,namely:0,15,25 and 35 percent.
^»oe separate batches of the model sausages were manufactured.
SSjde flhar determination
^option of the crude fiber determination method used by Formo at.all./2/ for estimation of 

i 8°y protein substitute addition to ground beef / a relatively lean meat product /require» s 
! 6laboration of conditions for saponification of the fat in the object under investigation 
j i,a.emulsified sausages /comparatively high fat content product/.In the original method sapo- 
J  ^ilcation was made using 8% solution of KCH in 95% ethyl alcohol.Such concentration of KOH 
Was found insufficient to saponifícate the fat content in 10g sample of sausage.About 9-10% 

i of fat remains unsaponlflcated.The reduction of sample weight was found undesirable.Therefore 
Several concentrations of KOH in 95% ethyl alcohol was tried and the best results was obtai- 
fted Using for saponification a 12% KOH solution in 95% ethyl alcohol.Asbestos was prepared j 
9°°ordlng recommendations given in paper by Formo at.all./2/.Prepared asbestos should give 
hegative reaction for crude fiber content.

M°del sausages approx.300g were twice minced through plate with 2 mm hole in laboratory min- 
°ar and well mixed. 10g sanple was placed into round bottom bulb and 50 ml 12% alcoholic solu- 

of KOH was added,bulb was fitted with condenser and heated in gently boiling water bath 
Ior 25 min.,then bulb was disconnected from condenser and 1g prepared asbestos was added and 
.̂he content heated again for 5 min.Still warm,the content of bulb was filtered under vacuum
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through Schott 0-4 funnel and the sediment was washed with 25ml portions of hot ethyl alcohol
/ ^ r HPr l0n; °f h0t <U-"tllled water m A  finaly with tw° 12.5ml portions of hot 1,25# 
/ , 5 5 /  H2S04 solution.The sediment In Schott 0-4 funnel was quantitatively transfer into 
500ml round bottom bulb.In tho original method a special device for handling of the sediment 
was used.Due to unavailability of it the following procedure was developed.The Schott G-4 
funnel with sediments,firmly attached to it porous bottom was placed into 100ml beaker filled 
wltn 75ml hot 1.25% H.,30̂  solution and the level of the solution was maintained slightly abo­
ve tne porous part of the funnel.This was achieved by connecting the ruber tube to the leg of 
funnel and using water vacuum pump solution from a beaker was sucked into leg of funnel.
Thereafter by pressing air through leg the sediment was detached from porous part of the fun­
nel.
Suspended sediment was then transfer into a round bottom bulb and the funnel and beaker was­
hed with small portions of hot solution using 125ml of it.The content of the bulb was
kept for 30 min.in gentle boiling under condenser and internal wall of the bulb was periodica 
ly washed davr. by liquid part of the contents of bulb from the .solids attaching to «.After 
completing of the digestion in 12,5% solution content of the bidb was filtered under
vacuum through perforated Gocha orucible with Whatman 1 disc placed on it bottom.The fiber 
content in a Whatman 1 disc was predetermined.The sediment /mat/ existing of the crude fiber 
and added asbestos was washed with four 50ml portions of hot water and then with 25ml hot 95% 
ethyl alcohol.The crude fiber - asbestos mat and paper disc from Gocha crucible was quantita­
tively transfer into ashing crucible of known weight,dried for two hours at 130°C,cooled down 
and^the mass of the mat determined with precisslon order of 0,0001g and thereafter ashed at 
600 C - 15 C for 30 min.The amount of crude fiber was calculated from the difference in weight 
be„ore and after ashing and the results expressed in percent of fat free dry matter of model 
sausage«.Determination of the crude fiber was made in triplicate for control and experimental 
sausages of each of the three batches processed.Six determinations of the crude fiber contents 
in soy protein substitute used for sausages manufacturing was made after der,integration of 1g 
sauple in a mortar.
Results and discussion
ihe contents of the crude fiber in texturized soy protein substitute used for manufacturing 
of the model sausages is shown in Table 1.

Table 1.
Crude fiber contents in soy protein substitute / % /

3,24 3,53 2,31 3,21 2,37 2,53 x - 2,864 Sd - 0,524
The recovery of the crude fiber in sausages processed with different level of meat substitu­
tion by îPS is shown in Table 2.The recovery of the crude fiber added to a model sausages 
emulsion manufactured with SPS is sufficiently high and knowing the precisslon of the fiber 
determination a level of substitution could be estimated guite satifactory.An average recove- 
ry of the fiber in sausages manufactured with 15,28 and 35% of SPS amounts to 77,96% 1 2,39% 
with ts /x/ ± 1¿36%.
As observed by us precisslon of recovery of the crude fiber introduced into sausages emulsion 
with meat substitute depends on the yield of a given sort of sausages manufactured i.e. it co­
rresponds with fat free dry matter of the ready products.Moreover,determination of the crude 
fiber in processed meat products could be considered as a single method for detection of the 
soy origin protein preparate addition into the recepe of processed meat products.

Fig.1 and 2 are illustrating relations between the amount of the crude fiber and the level of 
substitution of meat by SPS in experimental sausages.A very small amount of the crude fiber 
determined in sausages processed without SPS /5.5 to 12 times smaller than in the sausages 
with SP3/could origin from the spices added as a integral part of the recepe and was deducted
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I
from the amount of fiber determined in rausages processed with SPS.

Table 2
Recovery of the crude fiber in sausages processed with substitution of meat by SPS 
Model comminuted sausages with different level of moat substitution by SPS / % /

Batch A - 0 B - 15 C - 25 D - 35
Fiber
#FFDM

Fiber
intro­
duced
with
SPS

#FFDM

Fiber
deter­
mined
#FFDM

Reoo­
very
#FFDM

Fiber
intro­
duced
with
3>S

#FFDM

Fiber
deter­
mined
#FFDM

Reco
very
#FFDM

Fiber
intro­
duced
with
SPS

#FFDM

Fiber
deter­
mined
#FFDM

Reco­
very
>5 F FDM

I 0,089 0,583 0,548 78,73 0,971 0,755 68,58 1,095 0,933 77,07
II 0,089 0,519 0,505 80,15 0,758 0,752 87,46 1,315 1.080 75,36

III 0,086 0,457 0,426 74,39 0,932 0,749 71,13 1.186 1,139 80,78

2 0,088 0,520 0,493 77,75 0,887 0,752 75,72 1,199 1,051 80,40

Sd 0,023 0,051 0,071 3,00 0,113 0,053 10,24 0,111 0,116 7,30
I
! A level of substitution l.e.the amount of SPS used for sausages emulsion composition could 
1 be calculated on a basis of determined amount of the crude fiber although bearing in mind an 
| average percent of fiber recovery.According our findings the percent of SPS used for sausages 
j Manufacturing and calculated on a basis of determined amount of crude fiber ought to be lncre 
| ased by 22,04#. Substitution of animal raw material by SPS based on determination of crude fi- 
i ber and olready considering an average recovery factor could be read-out from the standard 
| curve and/or calculated using the following equation« y - 46,32x - A,04.
j Sonolusslons
I 1 .The level of meat substitution by SPS with known concentration 

of the crude fiber could be estimated usind a standard curve pre­
pared on a basis of the crude fiber determination in a given sort 
of comminuted, scalded sausages.

^•Estimation of the percent of substitution of meat by SPS used for 
sausages manufacturing based on crude fiber determination néce­
ssitas consideration of an average reoovery of the crude fiber 
and in present experiments were achieved by increasing the perce­
nt of substitution by 22i04# or using the following equation» 
y - 46,32x - 4,04.

Fig.1.Content of the, 
fiber in model sausages 
with 0,15,25 and 3%  SPS
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