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Pea pr°tein prepárate was obtained after extraction of nitrogen substances in alkaline solution from 
aPd ,rnea-l-An unsoluble substances were separated and solution after neutralization was concentrated 
&b0l + ried as by d rum drying. Prepárate contained'about 65% protein in dry matter, about 1% fat, and 

l0%  ash. The regain of nitrogen substances was about 75%.

l‘ath>arate sbowed good sensoric characteristics, low viscosity, high absorbtion of fat and water and 
as 6r nutrition value /higher than soya protein isolate/. Peas protein prepárate was utilizated
^substitute for meat protein in production of frankfurter type of sausages. It was used in 2 - 7%
^ 6ad of other preparates /sodium caseinate or soya protein isolate/ and part of ground meat.

°f 0rhing to the obtained results peas protein prepárate can be used in production of frankfurter type 
iSol Usages in double amount than the normally used substitutes /sodium caseinate or soya protein 

es/ without lowering the eating quality of final products.
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la pp,
i °n de protéine du pois a été obtenue par l’extraction des matières azotées dans le milieu 

j e farine de pois. Les parties insolubles ont été separees par centrifugation et la solution 
* neutralisation a été concentrée et on l’a sechée dans les appareils cylindriques. La préparation 

^ion ^ Aviron 65% de protéine en matière sèche, env. 1 %  de graisse et env. 10% de cendre. L a  récupe- 
^ s Matières azotées comprenait env. 75%.

 ̂de ^aration montrait de bonnes caractéristiques sensorielles, une petite viscosité, une bonne absorpti- 
t af®se et d'eau ainsi qu’une grande valeur nutritive /plus grande que 1 extrait de proteine du

%
Réparation de la protéine du pois a été utilisée c o m m e  un produit remplaçable de la protéine

hv. ^ fia vin 1. i , • i . , î>.. i_£ X „ _ A« 1 1 o ii + il icii an mion + i + û Hû Q 70/« onaPlaç ^ans la production des saucissons, type frankfurter. On 1 a utilise en quantité de 2% à 7%, en 
be telle façon d ’autres préparations /caséine du sodium ou 1 extrait de protéine du soja/ 

a artie de la farce de viande.
^tate que -̂a preparation de protéine du pois peut être utilisée dans la production des sauciss- 
raftkfurter, en quantité deux fois plus grande que les substitutes généralement utilises /caséin 

extrait de nrotéine du snia/. sans abaisser la qualité de consommation des produits.extrait de protéine du soja/, sans abaisser la qualité
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Das Eiweisspräparat wurde aus Erbsenmehl durch Extraktion der Stickstoffsubstanz im alkalischen 
Milieu erhalten. Unlösliche Teile wurden durch Zentrifugieren entfernt, die Lösung durch Neutrali
sation konzentriert und in Walzentrocknern getrocknet. Das Präparat enthielt etwa 65% Eiweiss 
Trockenmasse, etwa 1% Fett und etwa 10% Asche. Die Ausbeute an Stickstoffsubstanz betrug etwa
Das Präparat zeigte gute sensorische Eigenschaften,niedrige Viskosität,hohe Fett-und Wasseraufr® 
hmefähigkeit sowie einen relativ hohen Nährwert /höher als Soja-Eiweissisolat/.Das Erbsenprote 
wurde als Fleischeiweiss -Substitut zur Produktion von Brühwurst verwendet. In Megen von 2 bis “ 
ersetzt es andere Eiweisspräparate /Soja- und Milchproteine/ sowie einen Teil des Fleischbräte

Es wurde festgestellt, dass das Erbsenprotein zur Brühwurstherstellung in doppelter Menge als 
lgem ein angewandte Substitute/Soja- und Milchproteine/ verwendet werden kann, ohne die Verbrau  
seigenschaft®  der Produkte zu vermindern.

HCnOJIbSOBAHHE EBJIKA TOPOXA B IIP0H3B0.HCTBB KOJIEAC

CTAHHCJIAB rBHH3.HA, AHffPEñ IIHCyjIA, AHTOHH PYTKOBCKH

ÜHCTHTyi TexHOJiorHH IlHineBoä IIpoMHmjieHHOCTH, BapmaBCKaH CejibCKoxosaßcTBeHHaa AKaAeM1! ’

neAe
tf3

BejiKOBHÜ npenapaT ro p o x a  6uji no aynea  ny-reM OKCTpaKijHH a30THbix BemecTB b mejioHHoft ĉ ~'̂e0  
ro p o xo B o ä  MyKH.HepacTBopHMHe nacTH oT fle jia jiH  nyTeM ueHTpH$yrHpoBaHHH,a pacTBop noC3iê 6^' 
jiH3auHH 6hji KOHi^eHTpoBaH h n o flB e p ra jic fl cymke b Bajib ijoBoß  cyuiHJiKe.ripenapaT co fle pxa31 

x n T e x a o  : 65% öe jiica c y x o ro  B em eciB a , 1% senpä h 10% 3o jih .B u x o a  a30THbix BemecTB c o c ia 

npHÖJIHSCHTejIHO 75% . ^

ü p e n a p a i o u iH u a jic a  xopomHMH opraHOJienTHnecKHMH cBoftcTBaMn,BbicoKoß aß copö iineß  acnpa 

a  Tanate oiHocHTejibHO bhco koä  n n T a ie jib H o il iieHHoCTbw /ß o jie e  BHCoKofl,neM ßejiKOBuft nP fe 
H3 con/.BejxKOBHß npenapaT ro p o x a  6uji HcnoJib30Bsm KaK 3aMeHHTeab Öejiica Maca b npo : 

BapeHux KoaÖac.OH npjiM eHajica b po3Mepe 2 — 7% npn neM oh 3aMeHaji .npyrne npenapaTfci 

MoaoKa HJiH coh/  h Taicace nacTb M acHoro $apm a. ^  !to/

ycTaHOBjieHo,HTO SejiKoBoß npenapaT ro p o x a  MosceT 6u t b  ncnoab30BaH b npoH3BOÄCTBe Ba^ a ¡¡t» 
jiöac B KOJinnecTBe b ,nBa pa3a  6o.iibine neM oÖhuho Hcnoab3yeMbie cyÖCTHiyTu /ö e jn c n  mo 

coh/ 6e3 oöHHaceHHa noTpeÖHTejibHoro KanecTBa npoAyKTOB,



H 4:3
ÍSjXlZATTON OF PEAS PROTE Hi PREPARATE Hi SAUSAGE PRODUCTION

STARXsH vW  GVIAZDA, ANDRZEJ P1S U L A , AIITOÎÎI RUTKOWSIÍI

^ s t i t u t o  of Food Technology, Agricultural University of Warsaw, Poland 

■^•TRODUCTXON
Sil;
as

several years protein préparâtes liavo been used in food industry, particulary
substitutes for ¡neat. The basic raw material for obtaining these preparates is the 

s°ybean. From amone others raw materials the peas are ever more appreciated. A  realis- 
outlook for this raw material is provided by the growing of high-protein varieties, 

tllQ Protein yield of which por hectar amounts to 8 3 O leg /Swi^cicki 1975/. Moreover, 
Nutrition experts Iiave no reservation as to peas, and the content of trypsin inhibitor 
ls losser than in soybeans. Hie advantage of peas, from the technological point of 
Viowi is a low content of fat in soods, which allows to leave out in the process of 
°btainin£. the prepárate the technically inconvenient stage of fat extraction from
s6Qds by means of higli-purity liexan.

T r i a l s AND MEHIODS 
P obtaining protein préparâtes there were used the seeds of Polish trade pea, Victoria 
'’bieli contained up to 25$ of protein /Nx=,25/ in dry matter, and the Ranger cultivation 
Variety /about 33$ of protein in dry matter/. Hie obtained protein peas préparâtes were 
°0n>Pared with the isolate of soybean protein Promino D /about 95$ of protein in dry 
C'attOr/ and with the sodium caseinate /about 89$ of protein in dry matter/.
Tlle adaptation of typical technological solutions used for soybean, such as the concen- 
^ t i o u  or isolation raetod in obtaining- protein preparates from peas is economically 

^J u s t i f i e d  because of low content of carbohydrates soluble in water /Taupel et al.1960/, 
a different solubility of proteins and a lower content of protein in the raw material. 
®aides, in obtaining of protein preparates, particularly by the isolation method, there 
Ccvir considerable losses of nitrogen substances /about 45$/. On the other hand, in 
°btaining protein preparates from peas good effects were achieved by applying the method 

on the Young and Craig concept /197V, which consists in the extraction of nitrogen 
*Ub8tances in an alkaline solution. After the extraction, the insoluble parts are separa- 
8<1iand the solution, after neutralization and concentration, is dried /without previous
Prot.i .. /precipitation, see scheme No.1/.
* technological usability of preparates thus obtained for the meat processing industry
* »tudisd by using them as protein substitutes in the production of sausages /polish 
^ frankfurter types/. Three test productions of sausages /in rnicrAtechnical seals/
1,6 carried out, with applying the following additives of protein preparates from peas

for the polish type sausage - 2$, 3$, 4$ and 6$, for the frankfurter type sausage -
’ and 7$. For the test sausage there were used soy protein or milk isolates in the

n̂,°Unts provided by national recipes /for the polish type sausage 2$, and for frankfurter
sausage 3$ /. In case of adding to pork-butcher * s meat a large- amount of substitu-

than provided by norms, an adequate amount of beef was removed. Hie preparates were
to the stuffing during cuttoring /at the very beginning of tlio process/. For all, 

the aiile amount afid the same kind of seasoning and water was used.

^ T S  
Tli6

AND DISCUSSION

Protein content in the obtained préparâtes, called ocmi-isolatec ited to 60-65$
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ill dry natter, depending on the peas variety applied. According to the approved nomencla"
ture, it suits the group of concentrates /préparâtes containing 6 5 -7 5 ^ of protein -

le carbohydrates, mineral salts and other substances soluble in the extraction process. 
The presence of this non-protein part /mainly sugars/, according to Barylko-Pikielna

water, as well as by organoleptic and nutritive features /see Table 1/, when compared

peas with the soybean isolates was to check the possibilities of substituting them. I* 
was an indirect comparison since the préparâtes under study differ in their composition 
a n d  character. Therefore, the chemical composition of sausages obtained with the same

of peas protein added. The yield of the final product was on the same level for all 
sausage samples a n d  proved a high ability of the semi-isolate to retain water.

of compounds accounting for the specific pea flavour evaporates, a n d  a pai-t makes inac' 
tive compounds. This explains evident preference, in sensoric evaluation, for products 
with protein semi-isolate from peas added /see Table 3/*

CONCLUSIONS
1 . Hie obtaining of préparâtes from poas by the method of incomplete isolation all°wS
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Schmidt 1 9 7 4 /. TI10 remaining part of the semi-isolate dfoç) substance consisted of insolub"

favourably influences the functional and sensoric characteristics. The obtained p r e p a r a te  

/in microtechnical scale/, with the extraction efficiency of 7 5 ;'»» was marked by oompara" 
tively favourable functional features, such as low viscosity, high absorption of fat and

with the isolates of soy protein. Worth noting is the high ability for fat absorption 
the abtained prepárate, which eliminates the leakage of fat under the casing.
The a in] of comparing the characteristics and the usefulness of the protein prepárate fr0IJ

share of substitutes shows a lower protein content in the products with the semi-isolate

It was found, on the ground of the sensoric evaluation of the prepárate and of products 
with the prepárate added, that the sensoric features of the prepárate car. be considerable 
improved b y  applying drum drying instead of the spray-drying method. It probably result®
from applying higher temperatures during drum drying. Under these circumstances, a par

to get a product of a comparatively high content of protein /about 6 5 '// with a liiC“ 
regain of nitrogen substances /about 75/V.

2. The method of drying essentially influences the sensoric cliaractcristics of the seinl 
isolate.

h . Owing to favourable sensoric characteristics, obtained without using liarmful cliewica
means, the protein prepárate from peas, dried by drum method, can be added to sausaC

, il0w ]
/polish and frankfurter typo/ in twice as high quantities as the substitutes used 
without lowering the quality of final products.

3. The protein semi-isolate from p e a 3 , containing about 60-655® °f protoin in dry matte1-’ 
can bo used as a substitute for neat protein.



Table 1. Physical properties of protein semi-isolatos from peas and Promine D

T-iucl of preparate Water liol 
ding capa 
city
c/c d.ra.

Capacity 
for fat 
absorpti 
on $>

Viscosii 
ty

cP

Emulsify 
ing capa 
city
V ml Oil
/1 OOr.ic 
protein

pll of
10^i so 
lution

I.rSI NPU

^f'°tein semi-isolate 
Gained by drum-drying 2,3 - 5,1 ro VO VJC 6,4 90,9 50,7

^ ° t e i n  semi-isolate 
° tained by dprayi'-drying. 2,S 264 6,1 22,3 6,6 57,4 50,1

^romiuo D 5,0 100 2 6,9 50,0 6,8 34,0 40,2
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Table 2. Chemical composition of sausages containing an addition of peas semi-isolate 

/types of sausage: F-franEfurter, P-polisli/

Addition of substitute •Yield of final Quality'factors
product Water/Pr0 t0 in Fat/Protein NaCl

F P F P F P F P

Control:
sodium caseinate 3$ 129 4,86 3,4o 2,89
Promine D 2$ - 114 - 4,51 - 2,06 - 2,28
Promine D 3# 130 - 5,23 - 2,47 - 2,02

Peas semi-isolate 2 %  
drum-dried 131

114
5,86

4,17
2,86

2,33
1,93

2,48

4* - 114 - 4,00 - 2,28 - 2,63
5# 1 3 0 - 5,04 - 2,96 - 1,99 -

6* - 111 - 3,75 - 1,90 - 2,93
Tf> 1 3 0 - 4,77 - 3,67 - 2,95

Peas semi-isolate 
spray-dried 3# 136 - 6,28 - 4,44 - 2,28 -

Table 3. Results of the aenaorio evaluation

Sau
•age

Kind of sample •Addition 
of prepa 
rates $

Color Taste Consis
tence

Flavour
X

Total
«cor»

control 2 3,5 2,4 2,3 3,3 2,5

p o l 
ish

with add.of semi- 
isolate 2 3,5 2,4 2,8 3,5 2,9

type with add.of semi- 
isolate 4 3,1 3,1 3,0 3,5 3,2

f ra~
control /sodium casei 

11a te/ 3 3,5 3,1 3,4 3,5 3,2
nkfu-
rter control /Promine 0/ 3 3,7 2,7 3,3 3,3 -

type with add.of semi- 
isolate 3 3,6 2,8 3,5 3,5 2,7

with add.of semi- 
isolate 5 3,5 2,9 3,4 3,5 3,1

with add.of semi- 
isolate 7 3,2 2,8 3,4 3,5 2,9

x - Total score is not an average of the individual results




