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%Si anoégg;ZEhi Néhrwert von Eiweissflgischwechsler ist meistens durch zu niedrigen
e OS8uren don g‘amlnqsauren ?egrenzt. Die Zugabe der sich im Unterschuss befindlichen
%ﬁi P synth 1gloglschen Nahrwert d?s Priparates verbessern kann. Gewdhnlich diese
Sqld?t b etischen Schwefelaminosduren von dem OSkonomischen Standpunkte micht ge-
W, . Deshalb hat man beschlossen das Hydrolysat des Keratinrohstoffes, dihe die

S
A P Orste, zu verwenden.

tep fangs :

ng tehgprggzrmin mittels Q1eses Hydrolysates das Natriumkaseinat bereichert. Fiir die

Qesre . ate werden die chemlschen Indexe /CS und EAA-Indexe/ berechnet, sowie

vmfmtmEng vé wie u.B. NPU, bestimmt. Im Falle der Mischungen, in denen ca 20% der

desN S bn Amlnosagren aus dem Schweinborstenhydrolysat stammte, hat man den Wart
Nat ekommen, im Vergleich mit 65-70 NPU-Wertes der handelsiiblichen Prdparate

ri -
lumkaseinates, bekommen.
in Riicksicht auf den Nahrwert/,

In diesem Falle entstand
n anderen
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q de

dggxausndZ;nderwertig§ten Eiweissen gehdrt das Kollagen 7/

mwe‘otWendi Ee?hnologlschen Standpunkte ist es wertvoll.

Beilssl dasg e}t der Zugabe, unabhdnging von Schweinborstenhydrolysat, VO

Ay, eerndunrelch an Tryptophan und Lysin ist, d.h. das Rindblutserum.

By ;1 rei g g von Symplexmethoden wurden die Abhdngigkeiten swischen dem Anteil der
omponenten und dem biologischen Wert der erhaltenen Mischungen festgestellt.
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hﬁden gutect die Her§tellungsmethode des Kollagenprdparates pearbeitet und dabai

parat echnologische Eigenschaften, sowie relativ hoher biologischer Wert dieses
= 50/

—es
festgestellt /NPU = 53, BV = 54, NPR = 3,2 und PRE =
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?udsof Sulpgtcal value of meat protein substitutes is generally reduced by the

L r amino acids and it can be increased by the addition of these amino
f synthetic products is

+ was decided

Therefore i
hydrolysates/.

Qoy. The 3384+ 4
Q)Euent ddition of these amino acids in the form o
the bristle

68 = Z lgeffgctive from the economic point of view.
ratin hydrolysates /such as, for instance,
) o
20 th Chamggzie hydrolysates were used to enrich sodium caseinate. The values
Ui e e alire /CS/ and essential amino acids index /EAA/ were calculated
ol O?aiatlons as well as some other indexes /for example: NPU/. If gbout
oy - Prist] he thtal’ amount of amifio: acids<in model’ prepaIpGions SC derived
Elcal e hydrolysate we have established that these preparations have better

v ; :
65*703%ue /NPU = 83/ than any commercial preparation of sodium caseinate

s
the 2 a :

brgpae 9thei Ehe biological value of collagen is concerned it is nearly useless.

pe¥booies. § o acigmwon valuable from the point of view of its technological

meiQPhane andthls.case it was necessary to add the bovine blood plasma /rich in

Qaseslpation lysine/ as well as bristle hydrolysate. relation between the

0 Stabyy of these proteins and the biological values of the model preparations
method of manufacturing

hy h
gy J8n’g ed by means of the simplex method. The
d technological properties and a

r :
lologgcgielns preparations possesing goo
value /NPU = 53, BV = 54, NPR = 3,2 and PRE = 50/ was worked out.
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Modification biologique des valeurs alimentaires des échangeurs albuminiques de la
viande.

W. UCHMAN

Institut de la Technologie de Nourriture d“Origine Animale, Académie d” Agriculture
d Poznafi, Pologne

Dans la plupart des cas la valeur, biologique des &changeurs albuminiques de la
viande est bornés par la teneur trop basse des aminoacides sulfuriques. On pent
améliorer la valour biologique de la préparation par addition des aminoacides, dont
la quantité est insuffisante. D" habitude 1°addition des synthétiques aminoacides
sulfuriques n”est pas motivée de la part &conomique et c’est alors qu”on a décidé,
d“utiliser 1°hydrolisat de kératine, c’est-a - dire la soie du porc.

Au commencement on a enrichi le caséinianate de sodium par cet hydrolisat. On @
calculé pour ces préparations obtenues les indices chimiques /CS et EAA-index/ et oﬂo%
a ubduqué autores indices comme p.ex. NPU. Dans le cas des mélanges, dans lesguels Zu
environ de la quantité générale provenait de 1"hydrolisat de soie du porc, on a Obte?cﬂ’
la valeur de NPU =81, en comparison de NPU = 65-70 concernant les préparations commé
les du caséinianate de sodium.

S"il s”agit de la valeur des albumines /& 1“égard de la valeur biologique/ - c’est
collagéne qui appartient aux albumines se coractérisant par a moindre valeur. Il est
pourtant de valeur sous 1”aspect technologique. Il fallait, outre 1"hydrolisat de lére
soie du porc, ajouter d”autre albumine riche en tryptophane et en lysine, c'est—a’gla,
le sérum du sang bestial. On utilisant les méthodes symplexes - on a fixé les correls
tions entre la participation de tous les trois composants et la valeur biologique de,
mélanges obtenus. On a &laboré aussi la méthode d’obtention d”une préparations alb?mi
nique & la base de collagéne, qui sa caractérise par les bons paramétres technologid
et par les valeur biologiques relativement hautes /NPU = 53, BV = 54, NPR = 3,2 et
PRE = 50/.

Mopupuranna OUONOTMYECKON NMUTATENbHON LEHHOCTHM GelKOBHX 3aMeHMTenelt MAca

B. YXuAH

lHcTuryT TexHomorum IpozoBonbCTBE KUBOTHOIO [IDOMCXOKZEHMUA. CenscroxosflicTBeHEAA
Axanewmusi, llosHans, Ilonbua

B GouBUMHCTBE cIyuaeB OUONOIUYECKOE SHAUEHHE GENKOBHX 3aMeHuTeneit MAca orpaHuyeHo mmm
KOM HU3CKNM COZEDHaHUEM CEDHHX a8MMHOKUCIOT.[]00aBlIEeHNEM aMUHOKHMGIOT,KOTODHX HeXBaTae?;
MOXHO yAyumUTE OMOJOIMYECKYH LEHHOCTH MpenapaTa.l00aBKa CUHTETUYECKUX CEeNHBX aMHHOKAT
JOT OCHYHO 3KOHOMUYECKM HEOOOCHOBaHA.I[loaTomy pEelieH0 NPUMEHUTH AJfA BToH# menu ruﬂvonmi?
KEDATUHHOTO CHpBA - ETMHH.BHaYale I'UADONU3ATOM OCOTalleHO Ka3EMHAT HATPUA. A noﬂyqiw,
HEX IpenapaToB BHUNCIEHO nNokasarenu: CS y EAA-uHZeKC M omnezieneHo Zpyrue mnoxasarel e
npunep NPU. B cnyuae cmeceit, B KOTODHX OKoNO 20% 0Omero KOoJIMYeCTBa aMUHOKHGIOT Hvofﬂo
AUIO M3 TUADONMBATA WETUHH, NONy4YeHO 3HaueHue NPU = 8I mo coapuenuio k NPU paBHE 6 06
ANl TODIOBHX IDENADATOB KaseuHaTa HATPHA.OZHUM U3 HauMeHee LEHHHX Genkos ( ¢ TOUYF ™
HUA OMOJNOIMYECKON LEHHOCTH)ABNAETCH KOJIAreH. l|eHHOCTH eT0 BCE-TaKM npencmaﬁﬂﬁeTcﬂ "
TEXHOJNOTMYECKO! TOUKU 3DEHMA.B 8TOM Clyyae CyLeCTBYeT HEOGXOZUMOGTE Z0GaBIEHUS xpo¥
TUApOIM3aTa-uWeTHHHE ZDYyToro Oeika GOraToro B TPMOTOPaH M JANW3UH— IJIa3MH KpoBuM CKOT8®
llpy MOUMEHEHMN CHUMIUIEKCHHX METOZO0B OGHADYXEHO 38BUCUMOCTH MEXZYy ZOJIAMA Bcex 3TUX KOM
NOHEHTOB U OMOJOT'MYECKOHl LEHHOCTHN I0JIyYEHHHX cMeceli.Pa3apab0oTaHO TaKKe METOZ Hoﬂyqeo
KOJIGTEHHOTO GeJIKOBOTO MNpenanaTa C XODOWNMA TEXHOJOTHYECKUMH CBONCTBAME . OTHOCMTeﬂb
BHCOKO# Ouonoruueckoit nesnocrsd (NPU= 53, BY = 54, NPR = 3,2 uPRE =50 ).
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roducts for the replecement of meat in meat products.
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n‘r ecent]y some . ! - t
: g e sl et it e t worse than meat. It is true for their

ogice the meat protein substitutes should have their properties no
3l value, as well.,

e :'9logica] value of protein preparations depends on many factors and one of the most importent ?f them is

g i'no acid composition of these preparations. Until now, the majority of works ?oncerntTg t?e f|?1d wi X

p@pa erested in, were connected with the problem of the correlation between the b!ologlca 'v? ue of protein
tions and their composition and the influence technological procedures on this composition.

y higher than the values determined for
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0 aci n preparations. The majority these preparations P ; opl il
| Rtig c;d§ and their biological value can be increased by adding these amino aclds or othef p A
ja” Ich are very rich in these amino acids.

y reduced by the lack of sulphur amino acids.
in the form of synthetic products is
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AL gical value of meat protein substitutes is genera
lisates /e.g. the bristle hydrolysates/.
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"eque eC?nOm,c point of view, the addition of these amino acids
Y ineffective. Therefore it was decided to use keratin hydro

eff P .
\ Shown :-Ct Of the preliminary research was the selection the bristle hydrolysate /BH/ whose composition is
a

f "N Table 1
At fi J . . 151
toobta;rSt this hydrolysate was used to enrich sodium caseinate. U?ing a spiﬁla]nprzcigigin{t was possible
" some model preparations whose compositions are described in the following €q
| | p 0 £ X
Xc + XH =1 0 “Xc and £ Xy
‘ Mmr&

X :
o 1 : aration
| ¢ ~ contribution of amino acids from sodium caseinate to a model prep

i tion
The H = contribution of amino acids from the bristle hydrolysate to @ o el s

: P th repa-
‘ QtiOilu:S of the chemical score /CS/ and the essential amino acid index /EAA/ were calculated for these prepa
' The b Nd the result of these calculations is shown in Figure 1 s A AR
SSenteq curves can be described by parabolic equations with one independent varia : 2 X /Xy -
h = 0,9986
H R™ = 0,99
YCS = -0,002126 + 1,106715X - 1,32L;27><2 + 3,25505X7 2,502914X
& c
Bnd y 5 6
o + 211,432x7 - 61,39594X
EAq = 0,00320 + 10,88909X _ - 6&,70527)(3 5 189,7128Xi « 285, 13980, + 21132, <
ik R? = 0,9972
Xt ; ’ ivatives:
‘ Ees o these functions were found by means of calculating their deriyatives
i | Y . 846 ea X = 0,645
| Cs-max = 0,678 for X_ = 0,817 and Yean-max 0, c
‘ |
" | mt : e hydrolysate in more than

S ayi ot
: H $ i the brist

; | e enient now that the use of a part of amino acids derived from
: Of total amount of amino acids is superfluous.

N
It oot 29 .
. . : ations
Mo S est Per cent of total amounts of amino acids in model preparar,
U< 2 ese preparatIOnS

ished by means of nutritional methods that th
: = 65-70/.
an any commercial preparation of sodium caseinate /NPU 65-7

is derived from bristle hydrolysate
have better biological value

Sam . . :
) i, far < Procedure can be used for any other protein preparation. ] Thare 188 Tagk of sulphur amino
Q;ds and 38 biological value of collagen is concerned it is nearly useless. - balanced. On the other hand,
imyagen p:rYDtophan as well, Similarly, the content of other amin? azld;né?og?cal oroperties, 5 orflo 6
‘ "oy ®paratj i view of their tec ¢ ine blood plasma
Mgy € the L tions prove va]gab]e from the point of v Tt was necessary to add the bovine p
i tritional properties of collagen preparations !

"YPtophan and lysine/ as well as the bristle hydrolysate.

having the following composition were obtained:
ons

Feg \
ult of , special procedure a number of preparatl

+ X =1
col

Xp + XH

0< X and 0<X, and 0 <Xg
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where:
Xp= contribution of amino acids from bovine blood plasma to a model preparation
Xu= contribution of amino acids from the bristle hydrolysate to a model preparation
X, contribution of amino acids from a collagen preparation to a model preparation

f
4 i . - o SlonAR
For these preparations the values of CS and EAA-index were calculated as a function of the parth'Pat
particular components.

il
The results of these calculations are shown in Figure 2 and 3. Since the sum of all components in FhefeanﬂYyy
mixtures must be equal to 1, only two independent variables /e.g. X, and XH/ are taken for statist'ca]n i
It was assumed that the interdependence of the variable Y to variab?es Xp and Xy is described by a PO zswﬂe
for two independent variables of not higher than the fifth degree. The coefficients of these regress!© nt$ ‘
calculated by means of the least square method. In the next step, the statistical non-significant e!ewenw
/for significance level: ot = 0,05/ of these polynomials were eliminated. Multiple correlation coeffici®
were calculated for all the investigated regressions.

In the case of EAA-index the following equation was obtained:

Y = 0,0088 + 5,60788Xp - 28,&5776X5 + 67,“7820X3 + 5,85878Xp S XH -
- 10,29773x%X,, - 2,60663X X% - 70,53309%" 4 26,64993%° +
pH pH P P
4 32
+ 5,85990xpr + 6,53730xpr
R? = 0,988k ,

And in the case of CS- index this equation was obtained:

4 |
= 2 _ 3 2o et 2 ox! - ‘
Y = 0,00101 + 0,93937%, + 2,57173% 13,5020 + 3,10952X X, o,saoosxpr + 17,79632X,

- 7,41769%° - 3,08619%> - 2,15834x3%2
p H pH
R? = 0,9934 i
} ions of ?
The analysis of all these equations indicates that both of the investigated indexes /being funct hese

: t
indenpendent variables: Xp, XH and Xcol/ attain their extremal values on the edge of the domain of
functions. It is true for Xcol = 0.

ictiow
= - . st
Therefore the investigation of the extremal values of these functions is connected with the new re
=1 0 & X and 0 <X
Xp + XH p H

This restriction reduces the former functions to equations with only one independent variable:
For EAA-index:

A 6
Yi=10,0033 + 11,127hxp - 66,83097x§ 4 196,5304Xz - 296,3115xp + 220,5954xg - 6&,386)(p

and for CS index:

I 6
Y = 0,00089 + 1,158k - 2,0133x§ + 17,5779xz - 51,3293%] + 55,5399x§ - 20,5538K

These functions have the following extremal values:

= 2 f X = 0,622
Vepnanay = 05820 or :
A y = 0,438 for'  X_ = 0,536 o
cs-max p rePaﬂ
R : 1p
As a result of all presented investigations it is obvious that the best.buologlcgl value of mo:ie. erL
is obtained in the case of the use of the mixture of blood plasma protein and bristle hydrolys n

. . . . tion ¢
addition of collagen preparation reduces the biological value of these preparations. This rela ]]agento

described by the regression in the form of a polynomial of the sith degree. O? the other‘hazd ?: ordeits ;
preparations are very usefull in improving the rheological properties of protefn preparaFlon iong withrgWC
make the composition of the new preparation optimal, its stru?tural and sensoric properties aand neat P
biological value should be considered. A number of investigations of the model preparations,

containing these preparations were carried out. : Tab‘e?éﬂ
IThe results of the determination of the biological value of some model preparations are shown in ptal” .

. lues S22
For example, preparation No 3 has NPU value equalis- 5257 It T8 5 go?d result, comparable tofvihese pre
for some soya preparations /e.g. Promine D/ but its price is significantly lower. The use o T some mo
tions as meat protein substitutes /up to 15 per cent/ has not decreased the consumer quality
sausages.
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Table 1
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f essential amino acid content of the
bristle hydrolysate

Ami
Ing aCid
Total content
of amino acid /%/
t
hr&onine
SR 48
\/al;nE 8,1
m; 4
‘eth'Onine 5,2
I
Soleucine 24
eUCine 2'8
YFOSine 8,7
Ph 2ol
enyla\anine
Vsing 1,9
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Figaol. G5 and EAA-index values of
combinations of sodium caseinate
and the bristle hydrolysate
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Table 2

Nutritive values of some investigated preparations

s
composition of preparations Net Protein Net Protein Protein Reten= Biological Dg
Utilization Ratio tion Efficiency value i

Xp XH Xcol /NPU/ /NPR/ /PRE/ /Bv/

0,349 0,000 0,651 k6,1 2377 Ly, 3 46,3

Ve

0,316 0,099 0,585 50,2 3,10 49,6 50,6 b,

0,284 0,186 0,530 57.7 317 50,1 54,2

O¢

UV




